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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJOTMM TEOPETUYECKYIO OCHOBY IS
ompeneneHuss MOAXOAOB K (OPMHUPOBAHMIO COACpKAaHUA Y4eOHOro IMpeameTa
«buonorus»  cocraBwnM:  KoHuenrtyaiabHele — mosiokernus ~PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, CoAepx aHus, pe3yIbTaTOB 00yUeHHUs U TPeOOBaHUMN K
YPOBHIO TOJTOTOBKH BBIITYCKHUKOB, TOJIOKEHHUSI 00 OOIMX WEIsAX M NPUHIMMAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEAHEro oOIero oopa3oBaHus
B Poccuiickoit deneparuu, a Takke MOJOKEHUS O crieluduKe OMOoJIOTHH, €€ 3HAUCHUU
B TIO3HAHUU >KUBOM TIPUPOJBI M OOECIEUEHUHM CYIIECTBOBAHUS YEJIOBEUYECKOIO
obmiectBa. CorjacHO Ha3BaHHBIM IOJOXKEHHSIM, OIpPEAENICHbl OCHOBHBIC (PYHKIIHUU
IPOrpaMMBbI 110 OUOJIOTUU U €€ CTPYKTYpaA.

[Iporpamma 1o Ouosioruu Ja€T MpEACTaBICHHE O IeNsIX, 00 oOmel crpaTeruu
0oOy4eHMs, BOCIIMTAHUA U Pa3BUTHS OOYYAIOLIMXCS CPEACTBaMU Y4Ye€OHOro MpeameTa
«buonorusy, ompenenser o00sA3aTeIbHOE NPEIMETHOE COJEpKAHHUE, €ro CTPYKTYpY,
pacupenesieHMe IO pasleigaM U TeMaM, PEKOMEHAYEMYIO MOCIEA0BaTEIbHOCTh
U3Y4YeHHUs] Y4eOHOro Marepuana ¢ y4E€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX
CBS3€HM, JIOTMKM  OOpa3oBaTeNpbHOrO  IPOLIECCa,  BO3PACTHBIX  OCOOEHHOCTEM
00yyaromuxcs.

B nporpamMme mo OMOJIOTMM TakKe€ YUYWUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M  TPEAMETHBIM  pe3yjbTaTaM oO0ydeHus B
(hOpMUPOBAHWHU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHON JEATEILHOCTH/YICOHBIX
JEUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COIEPKAHUS OMOJIOTUYECKOT0 00pa3oBaHUsl.

B nporpamme mno Ouonoruu (10-11 kiaccel, 0a30BBI YpPOBEHb) peaii30BaH
NPUHIUI T[PEEMCTBEHHOCTM B HW3YYEHUM OWONOruM, Oyaromaps uYeMy B HeH
IpPOCMATPUBAETCSl  HAMNPABJICHHOCTh HA  Pa3BUTUE  3HAHMM, CBSI3aHHBIX C
dbopMHpOBaHWEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OPHEHTAIIHM
JUYHOCTHU, SKOJIOTUYECKOTO MBIIUICHHUS, PEACTaBICHUN O 3J0pOBOM 00pase >KU3HU U
OEpeXXHBIM OTHOIIICHUEM K OKpyKarouied npupogHod cpene. Iloatomy Hapsiay c
M3yYeHHEM OOIIEOMOIOTHYECKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHUM JKUBBIX CUCTEM
Pa3HOr0 paHra U CYIIHOCTHM OCHOBHBIX IMPOTEKAIOMIMX B HUX MPOLECCOB B MPOrpaMMe
Mo OWOJIOTUU YACJICHO BHUMAHUE WCIIOJIB30BAHUIO TIOJYyYCHHBIX 3HAHUNA B
MOBCEIHEBHOM >KU3HU JIJIs1 PEIIECHUs MPUKIAJHBIX 33/1ad, B TOM YHUCJE: TPOPUIAKTUKN
HACJIEICTBEHHBIX 3a00JI€BaHUI YENIOBEKA, MEAUKO-TEHETUYECKOI0 KOHCYJIbTUPOBAHUS,
000CHOBaHUS KOJIOTUYECKH 1L1€JIeCO00Pa3HOTO MOBEACHUS B OKPYKAIOIIEH MPUPOTHON
cpele, aHaiau3a BIUSHHUS XO3AMCTBEHHOW [IESATEIBHOCTH YEJIOBEKA HAa COCTOSHUE
MPUPOJHBIX M HCKYCCTBEHHBIX DJKOCHUCTEM. YCHUJIEHHE BHHUMAaHUA K MPUKIAJIHOU
HaANpaBJIEHHOCTU ydyeOHOro npeamera «buosorus» MPOJUKTOBAHO HEOOXOJIUMOCTHIO
o0OecrieueHuss YCIOBUM HJisi pELIEHUs OJHOM W3 aKTyaJbHbIX 3aJ]ady LIKOJIBHOTO
Ouonornyeckoro  oOpa3oBaHMs, KOTOpas  mpeamnojaraer  (GOpPMUPOBAHHE Yy



OoOy4Jaronmmxcsi  CIOCOOHOCTH  QIalTHPOBATHCS K  W3MEHEHUSM  JTUHAMHYHO
Pa3BUBAIOILETOCS] COBPEMEHHOI'O MHUPA.

buonorust Ha ypoBHE cpemHero o6mero oOpa3oBaHUS 3aHUMAET BaXKHOE MECTO.
Ona obGecrnieurBaeT (opMHUpPOBAHUE Y OOYYAIOMIMXCS TMPEACTABICHUH O HAyYHOMU
KapTUHE MUPA, pacIIUpsieT U 00001IaeT 3HaHUS O >KMBOU MPUPOJE, €€ OTINYUTEITbHBIX
MIPU3HAKaX — YPOBHEBOM OpraHM3allid W 3BOJIOLHH, CO3MAET YCIOBUS JUJIS: IMO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, (GOpMHUPOBAHUS (DYHKITMOHAIBHONH TPaMOTHOCTH, HABBIKOB
3I0pOBOro M 0€30MacHOro 00pasa KU3HH, IKOJIOTHYECKOTO MBIIUICHUS, [IEHHOCTHOTO
OTHOUIEHUS K )KUBOM MIPUPOJIE U YETOBEKY.

Bonbioe 3HaueHre OWOJNOTUST UMEET TakXKe ISl pEUICHUS BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7a4 CpPeAHEro oOIIero oOpa3oBaHUsI, COLUATU3ANMNN O0YUYaIOIINXCS.
N3yuenune Ouonorun obecrieunBaeT ycloBUs st (POPMUPOBAHUS UHTEIUICKTYyaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET MHTErpaldyd OMOJIOTMYECKUX 3HAHUW C TMPEACTABICHUSIMHU U3 JPYTUX
y4eOHBIX MpPEAMETOB, B YAaCTHOCTH, (PU3MKH, XUMUU U reorpapuu. HazpaHHble
MOJIOKEHUSI O MPEJAHA3HAYEHUH y4eOHOro mnpeamera «bHONOTHs» COCTaBHIA OCHOBY
JUIsL  ONpEeNeNeHus] MOAXOAOB K OTOOpY M CTPYKTYPUPOBAHHUIO €ro CoOJepKaHus,
IIPE/ICTABIICHHOTO B IPOTrpamMMe Mo OUOJIOTHH.

Ot6op conepxkanust ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH C MO3UIUI KyJIbTYPOCOOOPA3HOTO MOJAX0/a, B COOTBETCTBUHU C KOTOPBIM
oOyyaromuecs: JOJDKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAUMMbIC I (POPMHUPOBAHUS
oO1el KyJIbTyphl, OMPEETAIONIMe aJeKBaTHOE MOBEACHUE UYEJIOBEKAa B OKPYKAIOIICH
OPUPOAHON Cpelle, BOCTPEOOBaHHBIE B TIOBCEIHEBHOW JKU3HU U TPAKTUYECKOM
nesitenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHUM 3aHMMAIOT 3JEMEHTHI
collepKaHUsl, KOTOpBIE CIy>)KaT OCHOBOW 1Jisi (OPMHUpPOBAHMS MPEICTABIECHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHE MHpa M IIEHHOCTHBIX OpPHEHTAIUIX
JUYHOCTHU, CIOCOOCTBYIOIIUX TYMaHU3AIMU OUOJIOTHYECKOTO 00pa30BaHMUS.

CTpyKTypupOBaHUE COepkKaHUs yueOHOro MaTepurasa B mporpaMmme o OUoJIoruu
OCYILIECTBIICHO € Y4Y€TOM MPUOPUTETHOTO 3HAYCHUS] 3HAHUU 00 OTIMYHUTEIHHBIX
OCOOCHHOCTSIX KHMBOW TPHUPOJBI, O €€ YPOBHEBOW OpraHu3anvu Hu 3BoJoNuu. B
COOTBETCTBUM C JTHUM B CTPYKType YyueOHOro mnpeamera «buosiorus» BbIICICHBI
CIEAYIOIINE COJepkKaTelbHble JUHUU: «buojorus kKak Hayka. MeTOoJbl HAy4YHOIO
no3HaHus», «KieTka kak Ouosiormueckas cuctemay, «Opranu3M Kak OuoJiormueckas
cucteMa», «CucreMa U MHOroo0Opa3zue OpPraHUYECKOro MHUpay», «IBOJIOLHUS KUBOU
OPUPOABD», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHY.

lens wu3yuenus ydebHOro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIAJICHUE OOYYAIONTUMUCS 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATBHOW OpraHU3aIiuu
KUBBIX CUCTEM PA3HOTO paHTa U MPUOOpPETEHNE YMEHUM UCTIOIb30BaTh ATU 3HAHUS IS



IPAMOTHBIX IEUCTBUI B OTHOIIEHUH OOBEKTOB KMUBOUM MPHUPOIBI M PEIICHUS Pa3TUIHBIX
KU3HCHHBIX TIPOOJICM.

JlocTkeHrne uUenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM
ypOBHE 00€CreunBaeTCs pelICHUEM CIIeAYIONINX 3a/1ay:

OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUN 0 OMOJIOTUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, MpaBWIIAX, CIyXalluX OCHOBOW IS
(dopMupOBaHUs TPEICTABICHUNA O €CTECTBEHHO-HAyYHOW KapTUHE MHpa, O METOoAax
HAyYHOTO T[IO3HAHMS, CTPOCHUH, MHOTOOOpa3uM U OCOOCHHOCTAX IKUBBIX CHCTEM
pPa3HOTO  ypOBHS  OpraHU3alliM, BbIJAIOIIUXCS  OTKPBITUSX M COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dopMupoBanne y OOydalOmIUXCs TO3HABATENIbHBIX, WHTEIJICKTYyalbHBIX U
TBOPUYECKUX CHOCOOHOCTEW B MPOLIECCE AHANIM3A JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTMHU
HAYYHBIX B3IJISIOB, UJIEH M MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3allly;

CTaHOBJICHHE Y 00yYaroIUXCs 00IIeH KyJIbTypbl, (PYHKIIMOHAIBHON IPAMOTHOCTH,
pa3BUTHE yMEHHMI OOBACHATH U OIICHUBATH SIBICHUA OKPYXKAIOIIETO MHUpPA >KUBOM
MIPUPOJIbI HA OCHOBAHWH 3HAHUH U ONBITA, MOJYUCHHBIX PU U3yUYECHUU OUOJIOTHH;

(¢opMupoBaHue 'y oOyyaroluxcs yMEHMH  WUIIOCTPUPOBATH  3HAUYECHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKON JIEATETLHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH IIO3HAHUS YEJIOBEKOM JKHBOM
IPUPOJIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHUS K HEH, COONIIOACHUS ATHYCCKUX
HOPM TIpY IPOBEJCHUH OMOJIOTUYECKUX HUCCIIEI0OBaHUI;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKHX 3HAHWM [l TIOBBIIICHUS YPOBHS
HKOJIOTHYECKOH KYIbTYpPHI, A1 (GOPMHUPOBAHKSI HAYIHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHHMM B TMOBCEAHEBHOM >KM3HU IS
OLICHKM TMOCJIEACTBUM CBOEH JEATEIBHOCTH IO OTHOUIEHHUIO K OKPYXKAKOILIEH Cpexe,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE U COOJIOJIEHHE Mep NPOGUIAKTUKU
3a001eBaHUM.

B cucreme cpennero oOmiero oOpasoBaHus ydeOHbId mpeameT «buonorusy,
M3y4aeMblil Ha 0a30BOM YpOBHE, ABJISIETCS 0053aTeIbHBIM Y4€OHBIM IPEIMETOM.

Jlist u3ydeHust Ouosioruy Ha 0a30BOM YpPOBHE CpPEAHETO OOIIero oOpa3oBaHUS
otBoauTCs 68 wacoB: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 vaca (1
4ac B HEJIEIO).



COILEPKXAHUE OBYYEHUA

10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonoruss xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
APYTUMU €CTECTBEHHBIMU HayKaMu, GUIOCOPHEH, ITUKOMU, ICTETUKON U mpaBoM. Posb
ouonorud B (GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Meroabl MO3HAaHUS >KUBOW MpUpOnbl (HaOMOIEHHE, SKCIEPUMEHT, OIUCAHUE,
U3MEpeHne, Kiraccupukanus, MOACIUPOBAaHUE, CTATHCTHYECKasi 00paboTKa TaHHBIX ).

JleMmoHCcTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konsnos, . Yorcon u ®@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PAdOThI:

[Ipaktrueckas padota Ne 1. «Mcnonp30BaHne pa3InyHbIX METOJOB MIPU U3YUEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouosioruu. OTiaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMocuUCTEM M HX pa3HOOOpa3ue. YPOBHHM OpraHu3alul OUOCUCTEM:
MOJICKYJIAPHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISAIUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTE€OIIEHOTHYECKUH ), OUOChHEpHBIA.

JdemoHcTpanuu:

Tabmuiel U cxembl: «OCHOBHBIE TNPU3HAKU >KU3HW», «YPOBHH OpTraHU3AINU
KUBOU MPUPOIBD.

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKHM COCTAaB KJIETKHM. XHMHUYECKHE DJJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIEeMEeHThI. Boa 1 MuHepaibHbIE BEleCTBa.

OyHKIIMKM  BOJABI W MHUHEpaJIbHBIX BellecTB B  Kierke. [logaepkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMHHOKHCIOTHI — MOHOMEpHI OEIKOB.
He3zameHumble ¥ 3aMeHUMBbIE aMUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OCJIKOBOW MOJEKYJbI (TIEpBUYHAS, BTOPUYHAS, TPETUUHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. brosornueckrne QpyHKITUU OCIKOB.

depMeHTHl — OuoJorndyeckue Karaau3zatopbl. CTpoeHue (epMmeHTa: aKTHUBHBIM
IEHTp, cyocTpatHas crnenuduyHoctsb. Kodhepmentol. Butamunbl. Otnnyus GepMeHTOB
OT HEOPTraHWYECKUX KaTaJu3aToOpOB.



VYrneBoabl: MOHOcaxapubl (TIHOK03a, pubo3a M Ae30KCcMpr003a), aucaxapuibl
(caxaposa, JlakTOo3a) MW  MOJUcaxapuibl  (KpaxMall, TJHUKOTEH, LEJUII0JI03a).
buonoruueckue QyHKIUN YTIIEBOJOB.

Jlumuasl:  Tpurmuuepuansl,  dochonunuabl,  cTepouasl. [ 'mapoduiibHO-
ruipodoOHbIe cBOMCTBA. bruonorudeckue GyHkuuu aunuaoB. CpaBHEHUE YTIIEBOJIOB,
OCJIKOB W JIUTINJIOB KaK HICTOYHUKOB YHEPTHUH.

Hyxnennoseie kucnorer: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u dynkuuu PHK. Bunst PHK. AT®:
CTpO€HHUE U (QYHKIIUH.

[uronoruss — Hayka o kierke. KierouHas Teopusi — mpumep B3aWMOJCHUCTBUS
uaei u GakToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KIICTKH.

Knerka kak menoctHast xuBasi cuctema. OOIIMe MpU3HAKU KIIETOK: 3aMKHYTas
HapyxHass MmeMOpana, mosiekynsl JIHK kak reneruueckuil ammapar, cucTemMa CHHTE3a
Oenka.

Tumnel KJIETOK: dyKapuoTHYecKass U Nnpokapuotuyeckas. OCOOEHHOCTU CTPOEHUS
MpoKapuoTUYeCKon KieTku. Kierounas crenka 0akrepuil. CTpoeHHE DyKapUOTUUYECKON
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENbHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

IToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKa, TJIUKOKAJIUKC, HX
¢bynakuuu. [lnasmatudeckas memOpana, e€ cBoiicTBa W ¢QyHKiuu. [luTtomnasma u eé
opranouipl. OnHoMeMmOpaHHble opraHounbl kietku: OJIIC, ammapar ['onbmxu,
M30COMBI.  [loyaBTOHOMHBIE OPTraHOWABI  KJIETKWA: MUTOXOHAPHUH, IUIACTHJBI.
[Ipoucxoxknenne MUTOXOHApUM W tactul. Buasl toactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KICTOUHBIA HEHTP, LIEHTPUOJIM, PECHUYKH, KTYTHUKH.
@yHKIUKA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — peryasTopHbli LeHTp kieTku. CTpoeHue dnpa: sjiepHas 000JIOUKa,
KapuoIiasMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Junarpammel: «PacripeqiesieHne XUMUYECKUX DSJIEMEHTOB B HEXHBOM MPUPOJIECY,
«Pacripenenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEL».

Tabmuubr u cxemsl: «llepuommyeckas TaOMUIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKkynbl BOAbl», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYJbl OenKay,
«Ctpoenue ¢epmenta», «Hyxknennossie kuciotel. JHK», «CtpoeHune MoyeKybl
AT®», «CrpoeHue >yKapUOTUYECKON KIETKN», «CTpOCHHE KUBOTHOM KIIETKW,
«CtpoeHue pacTUTENbHOW KIETKW», «CTpoeHHe NPOKAPUOTUUYECKOM  KIETKHY,
«CtpoeHue sazipa KIETKN», «YTIeBOAbD, «JIUmuabh».



ObopynoBaHue: CBETOBOM MHKpPOCKON, O0OOpyJOBaHHE Ui MPOBEICHUS
HaOJIOJICHUM, U3MEpPEHUM, SKCIEPUMEHTOB, MHKpoOMOpenaparbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 1. «M3yueHue KaTadIUTHYECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTaaasbl).

Jlaboparopnas padota Ne 2. «M3yueHne CTpOEHUs KJIETOK paCTCHUH, ’KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U X OMUCAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOMeH BelecTB, WIM MeTa00oIu3M. AcCUMHWIALNMSA (TJIACTUYECKUH OOMEH) H
TUCCUMWISIIUSA  (PHEPTETUYECKUd OOMEH) — JIB€ CTOPOHBI €JMHOrO IIpoliecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHUs BEIIECTB W DJHEPrUM B TMOHUMAaHUU
MeTabou3Ma.

Tunel oOMeHa BeliecTB: aBTOTpOQHBIN U rerepoTpodHbiii. Pons gepmeHTOB B
oOMeHEe BEIlIECTB U IPEBPAIICHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBast U TeMHOBasi ¢a3bl portocunresa. Peakuuu dorocunrtesa.
OddexTuBHOCTH (poTOCHHTE3a. 3HaUueHHE (OTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCIIOBUN cpefbl Ha (OTOCHHTE3 U CIOCOOBI TOBBIIICHUS €T0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHHUIA.

XeMmocuHTe3. XEMOCUHTE3UpPYIIIue OakTepuu. 3HAYCHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B KieTke. PaciieruieHue BemIeCTB, BBIICICHUE W
AKKyMYJUPOBAHHE JHEPTHUU B KIETKE. DTambl SHEPreTUYecKoro ooOmeHa. [ mkonms.
bpoxenne u ero Buabsl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe GpochopunmupoBanre. IPHEKTUBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakuuu matpuuyHoro cunrte3a. ['eneruueckas undpopmanus u JJHK. Peanuzanms
reHeTH4ecko uH(opMmanuu B KJIeTKe. [eHeTWYecKuid KOA U €ro CBOICTBa.
Tpanckpunius — marpuunbsiii cuate3 PHK. Tpancnsauus — 6uocunrte3 Oenka. DTtarbl
TpaHcisiiui. KonupoBanue aMuHoOKUcaoT. Poibs pubocoM B OMocuHTE3€e Oenka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitus Bupycos (/. W.
NBanosckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru.
bosie3Hn pacTeHnil, >KMBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBbIE BHUpycaMHu. Bupyc
nummyHoaeduiuta yenoseka (BUY) — Bo3Oyautens CITM/la. OOpaTHas TpaHCKpUTIIINA,
peBepTasza u unrerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konbuos, /. N. UBanosckuii, K. A. Tumupsizes.

Tabmumer w  cxembl: «Tumbl muTaHusS», «MeTabomm3am», «MUTOXOHIPHUS,
«JHepreTuyeckuit oOMeH», «Xmopomaact», «®DorocuaTedy, «Crpoenune JIHK»,
«Ctpoenne u (pyHKIHOHUpPOBaHHE TreHa», «CuHTe3 Oenkay, «I eHEeTMYeCKUM KOI»,



«Bupycs», «bakrepuodarn», «Ctpoenune u >xu3HeHHbIM wnuki Bupyca CIIN/a,
Oakrepuodaray, «Permxkarus JTHK».

ObopynoBanue: Monaenu-ammukanuu «Yasoenne JIHK wu  Tpanckpumuumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. PazMHoOkKeHMe 1 MHIUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounplii MWK, WM JKU3HCHHBIA IMKI KiIeTku. MHTepdasza m MuUTO3.
[Ipoueccel, mpoTekaronue B uHTepdasze. Permnukanus — peakius MAaTPUIHOTO CHHTE3a
JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIM HaO0Op — KapuoTui. JIUIIOWIHBIA |
raruiouJHBIM  XpOMOCOMHBIE  HaOopbl. XpomaTuibl. LluTonorudyeckue OCHOBBI
Pa3MHOXKEHUS U UHIUBUIYAIBHOTO Pa3BUTUS OPTAHU3MOB.

Henenne knetku — Muto3. Ctaguu muto3a. [Ipoieccsl, mpoucxoasine Ha pa3HbIX
CTagusIX MHUTO3a. bonornueckui CMpICII MHUTO3A.

[IporpamMmmupyemasi ruO€sb KIETKH — allonTo3.

@®opmbl pa3MHOXKEHHS OpraHu3MoOB: Oecrnojioe M mojoBoe. Buasl Oecnosoro
Pa3MHOXKEHUSA:  JEJIEHUWE HAJABOE, IMOYKOBAHWE OAHO- W  MHOI'OKJIETOYHBIX,
crnopooOpa3oBaHHUE, BETreTaTUBHOE pa3MHOXEHUE. VCKyCCTBEHHOE KIOHHPOBAHUE
OpPraHU3MOB, €0 3HAYEHHUE NI CEJICKIUU.

[TonoBO€E pa3MHOXKEHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiioz. Cragun wmeno3za. Ilpomeccsl, NpoMCXOASIIME HAa CTagusaX MeHo3a.
[ToBenenne xpomocoMm B Meino3e. Kpoccunrosep. bruonorndueckuii CMBICT M 3HAUYCHUE
Meno3a.

['amerorenes — mporecc 00pa30BaHUS MOJOBBIX KIETOK Y >KMBOTHBIX. [lojoBbie
’KeJle3bl: CEMEHHUKU M SSUYHUKH. OOpazoBaHUE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ou, sSUIEKIETKa) — criepMaToreHe3 U oBoreHe3. OcoOEHHOCTH CTPOEHHUs
SMUEKJIETOK U criepMaTto3onoB. Omnoaorsopenue. [laprenorenes.

WunuBunyanbHOe  pa3BUTHE  (OHTOTe€HE3).  OMOpPHUOHAJIbHOE  pa3BUTHUE
(omOpuorenes). IJtanbl IMOPUOHATBHOTO PA3BUTUS Y TO3BOHOYHBIX >KUBOTHBIX:
ApobneHue, racTpyysauusa, opraHorese3. I[loctamOpuoHanbHOEe pa3BuTHe. THIIBI
MOCTAMOPUOHAIBHOIO Pa3BUTHUS: MPSAMOE, HENPSIMOE (JTMUMHOYHOE). BinsiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 UBETKOBOI'O PACTEHHUS: CTPOCHHUE CEMEHHU,
CTaJuu Pa3BUTHSL.

JdemoHcTpanuun:

Tabmuubr u  cxembl: «DOpMbI  pa3sMHOXKEHHSI OpPraHU3MOBY», «JIBoitHOE
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX PacTeHU», «BereraTuBHOE pa3MHOKEHHE PACTECHUID,
«/lenenue knetku 6axTepuii», « CTpoeHHE TOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Knerounsiii ukn», «Pemmukanus [JHK», «Muto3y, «Meiosy, «IIpsimoe u Henpsimoe
pazBuTHe», «l'aMeroreHe3 y MIEKONUTAKOIMNUX M YeloBeKa», «(OCHOBHBIE CTaauu
OHTOT'E€HE3a».



Ob6opynoBaHnue: MHKPOCKOII, MUKPOIIpEenapaThbl «CriepMaTo30U bl
MJICKOITUTAIOWIETO», «Siueknerka miekonuTaonero», «KapuokmHe3 B KIETKax
KOpEIIIKa JyKa», MarHuTHas Mojenb-anmmmkanusa «Jlenenue xierkn», moaens JHK,
MOjieNIb MeTa(azHOl XPOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlaboparopHas pabdota Ne 3. «HaOmro/ieHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxj».

JlabopaTtopHas pabora Ne 4. «M3yueHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacsieAcTBEHHOCTH 1 MKBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetuku. Mctopus pa3BuThsl reHETUKU. Ponp nurosioruu u
SMOPHOJIOTUN B CTAHOBJICHUHU T'€HETUKHU. BKiiaa poccuiickux u 3apyOeKHBIX YUEHBIX B
pa3BUTHE TeHETUKU. MeToNbl TeHEeTUKH (TUOPUAOIOTUYECKUM, ITUTOT€HETUYECKUM,
MOJIEKYJISIpHO-TeHeTHUECKUi). (OCHOBHBbIE T'€HETHUYECKHME TOHATUS. [eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAcCJEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE [. Mennaenem.
MoHorubpuiHoe CKpenBaHue. 3aKOH eAMHO00pas3usi TMOPUAOB MEPBOr0 MOKOJEHUS.
[IpaBuiio TOMHUHUPOBAHUA. 3aKOH PACLICIJIEHUS TPU3HAKOB. | MMOTE3a YUCTOTHI TaMET.
[TosmmHOE 1 HEMTOTHOE NOMUHUPOBAHUE.

JlurnObpuaHoe CKpeluBaHue. 3aKOH HE3aBHCUMOIO HACIEIOBAaHUS MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUSA.  AHAIU3UPYIOIIEEe
ckpemuBanue. lcnonb30BaHWE AaHATU3UPYIOLIETO CKPEUIMBAHUA Ul OIPEICIICHUS
reHOTHUIa 0COOH.

CuerienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo ciemieHHOMY
HAaCJIEIOBAHNIO T'€HOB. HapyllieHue ClerieHnsi TeHOB B Pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KApTHI.

I'enetnka mnona. XpOMOCOMHOE ONpPEACNICHUE I0da. AYTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOrameTrHele U TreTeporaMeTHble oOpraHu3Mbl. HacienoBaHue
MIPU3HAKOB, CIIEMIJICHHBIX C MOJIOM.

N3menunBOCTh. BHabl M3MEHUMBOCTH: HEHACIEICTBCHHAss W HACIEICTBECHHAS.
Ponb cpenbl B HEHACIEICTBEHHOM H3MEHYMBOCTH. XapaKTEPUCTUKA MOAU(PUKALIMOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psig W BapuauuoHHas KpuBasd. Hopma peakuun
npu3Haka. KoJIM4eCTBEHHbIE M KauyeCTBECHHBIE IPU3HAKKM W HX HOPMa pPEAKIUU.
CaoiicTBa MO (DUKATMOHHON U3MEHYUBOCTH.

HacnencrBennass, wiM TeHOTHUNWYECKas, W3MEHYMBOCTh. KomOuHaTHBHAs
W3MEHYMBOCTh. Mei03 U MOJIOBOU MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUYHUBOCTH.
MyrannonHast u3MeHUMBOCTh. Kitaccupukanus MyTauuii: TreHHbIE, XPOMOCOMHBIE,
reHoMHbple. Yacrota u mpuuuMHbl MyTauuid. MyTtareHHsle  (QakTophl. 3aKoH
FOMOJIOTHYECKUX PAZIOB B HAcleACTBEHHOU nu3MenunBoctu H. Y. BaBunoga.



BuesinepHast Hac1eACTBEHHOCTh U U3BMEHUYUBOCTb.

I'enetuka 4enoBeka. Kapuotunm uyenoBeka. (OCHOBHBIE METOJbl T'E€HETUKHU
YeJIOBEKAa: TCHCAIOTHYCCKUM, OJIM3HEHOBBIM, IUTOTCHCTHYCCKHUM, OMOXMMHUUYCCKUI,
MOJIEKYISIpHO-TeHeTHUEeCKU. COBPEMEHHOE OIPENIEICHUE T€HOTHIA: MTOJTHOT€HOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHME, B TOM uwucie ¢ nomombio [II[P-ananu3za.
HacnenctBennsie  3a0oyieBaHMs ~ 4YeNOBEKa: TEHHble  Ooyie3HM, OOJE3HU C
HACJIEJICTBEHHOM MPEeAPacIONOKEHHOCThIO, XpPOMOCOMHBIE Oone3Hu. ComaTudeckue U
reHepatuBHble MyTanuu. CTBOJIOBBIE KJIETKU. [IpMHIMIBI 30poBOro o0pasa >KU3HHU,
JTUArHOCTUKHM, MPOPWIAKTUKA U JIEUYEHUs TEeHETHYeckux OoisiesHedl. Menuko-
FEHETUYECKOE  KOHCYJIbTUPOBAaHME.  3HAYEHUE  MEIUIMHCKOW  TIE€HETHKH B
MPEIOTBPALICHUH U JICUCHUU TeHETHUYECKHUX 3a00JIeBaHUI UeIoBeKa.

JemoHcTpanuun:

[Toptpets: I'. Mennenb, T. Mopran, I'. ne ®@pu3z, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. U. BaBuios.

Tabnuiel u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHME U €r0 IIUTOTeHETHYECKas
OCHOBa», «3aKOH paCUICIUVIEHUS] U €ro LHUTOIC€HETHYECKash OCHOBa», «3aKOH YHMCTOTHI
ramer», «Jlurubpunnoe ckpenBanuey, «lluTonornyeckue OCHOBBI AUTHOPUIHOTO
CKpelmuBaHus», «Meno3», «B3anmoneilcTBUEe alleNbHBIX T€HOBY», «l'eHeTHudeckue
KapThl pPACTEHUM, >KUBOTHBIX M 4YeJOBeKa», «l'eHeTuka monay, «3aKOHOMEpPHOCTHU
HacJIeJIOBaHUsI, CIICTUICHHOTO C MOJoM», «KapruOTHUIIbI YeloBeKa U KUBOTHBIX», «Buabl
M3MEHYUBOCTH», «MoaudukamonHas uU3MEHYMBOCThY, «HacinenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», « MyTarimoHHas U3MEHUYUBOCTD.

OGopynoBanue:  Mojenu-anIuMKanuu  «MOHOTHOPUIHOE  CKpEIIMBAHUEY,
«Hemonmunoe  momuHupoBanue»,  «JluruOpumgHoe  ckpemmBanue»,  «llepekpéct
XpOMOCOM», MHKPOCKON W MHKporpenapar «Jpo3zodunay (Hopma, MmyTauuud (popMbl
KPBUILEB U OKPACKHU Tefa), TepOapuit «I'opox moceBHOM.

JlaGopaTopHblie 1 NpaKTUHYeCKHe padoThI:

Jlabopatopnass pabora Ne 5. «/3ydeHuwe pe3yabTaTOB MOHOTHOPUIHOTO W
JUTHOPUIHOTO CKPEITUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIpETapaTaxy.

JlaGopatopnass pabora Ne 6. «M3yueHune MoaMPUKAIMOHHON HN3MEHYMBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsIIa U BApUALMOHHON KPHUBOW».

JlabopatopHass pabora Ne 7. «AHamu3 MyTanui y Apo30(riibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBieHue U aHaIu3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa U MpoIecc. 3apOoKIECHUE CEJIEKIIUU U JOMECTUKALMS. Y UCHHE
H. W. BaBunoBa o 1ieHTpax MpOUCXOXKICHUS U MHOTO0Opa3usi KyJIbTYPHBIX PAaCTECHUH.
L{eHTpbl MPOUCXOKIEHUS TIOMAIIHUX KUBOTHBIX. COPT, HOpoAa, IITAMM.



CoBpeMeHHBIE METOJbl CEeNEeKIMU. MaccoBbIi M HWHIUBUIYaJbHBIA OTOOpHI B
CENIeKUMU pacTeHHd U KUBOTHBIX. OleHKa »3Kcrepbepa. binM3KopoacTBEHHOE
cKkpeniuBanvue — MHOpuAUHT. Yucras nmuuusa. CKpenMBaHrue YUCThIX JIMHUM. ['eTepo3uc,
win rudpuaHas cwia. HepoacrBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
ruOpuan3anus u e€ ycrnexu. VIcKyCCTBEHHBI MyTareHe3 U MOJIyYEHUE IMOJIUILIIONUIOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHoorusi Kak OTpaciib NPOU3BOJACTBA. ['€HHAasT WHXKEHEpHs. OTarbl
co3nanus pekomOunanTHOU JIHK u TpancreHHbix opranu3MoB. KieTouHas HHXXeHepHsl.
Kiterounsle KynbTypbl. MHUKpPOKIOHAJIIBHOE pa3MHOXKEHHE pacTeHuil. KinoHumpoBanue
BBICOKOTIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX OPraHW3MOB. OKOJOTUYECKHE W
strueckue mpoodnembl. [MO — reneTudecku MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHOB.

Tabmumsr u cxembl: kapTa «LIeHTpBl MPOUCXOXKAEHHUS U  MHOroooOpasus
KYJbTYPHBIX pacTeHui», «llopoabl noMamHuX XKUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «OtnanéHnas rubpuamuzauus», «Pabotel akagemuka M. . HBaHoBay,
«Ilomumnonnusa», «OOBeKTbl  OmoTexHoNorum»,  «Kierounsle  KyJabTypbl U
KJIOHUPOBaHHE», «KOHCTpyupOBaHUE U IEPEHOC T'€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU IUIOJOB M KOPHEIJIOJNOB IUKUX (OPM M KyJIbTYPHBIX
COpPTOB pacTeHuil, repbapuil «CeabCKOX035MCTBEHHBIE PACTEHHUSI.

JlabopaTopHble U IPaKTHYECKHE PAdOThI:

Okckypeusi « OCHOBHBIE METOABI M JOCTHIKEHHSI CEJIEKIIMA PACTEHUM U )KMUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOMCIBITATENIbHBIN Y4acTOK, B
TEIUIMYHOE XO35ICTBO, JIa0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KUIIACC

Tema 1. DBoJIIOIIHOHHASE OHOJIOTHS.

[IpennochulkM BOBHUKHOBEHUS 3BOJIIOLIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPUS U
e€ mecto B Oumosiornu. BiusHHE SBOJIIOLHMOHHON TEOPUM HA pa3BUTHE OWOJOTHH U
JIPYTUX HayK.

CBugerensctBa  sBomonMu.  [lameoHTONOrMYecKue:  MOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJIOB B  TAJCOHTOJOTHYECKON  JIETOMUCH, TMEpPeXOaHble  (OPMBI.
buoreorpadguueckue: cxoacTro u paznuure ¢payH u (aop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOACTBA MW  paziuyusi SMOPHMOHOB pAa3HbIX BHUIOB
MO3BOHOYHBIX.  CpaBHHUTEIbHO-AHATOMUYECKHE:  TOMOJIOTUYHBIE,  AaHAJIOTUYHBIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3MBL. MOJEKYIIPHO-OMOXMMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJMUYECKHX IyTeH Yy BCEX
OpraHU3MOB.

OpomonnonHas teopus Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHUS TapBUHU3MA.
JIBvKymre Cuibl 2BOJIONHMHM BHIOB 10 JlapBUHY (M30BITOYHOE pPa3MHOXKEHHUE IPHU



OTPAaHMUYEHHOCTH  PECypcoB,  HeomlpeaenéHHass  U3MEHYMBOCTb, Ooppba  3a
CYLIECTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosronus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JBrkymue cuiibl ((GakTopbl) SBOJIOUMKA BUAOB B Mpupoje. MyTalMOHHBIN
MpoLecc ¥ KOMOMHATHBHAsT M3MEHUMBOCTh. [lomynsmoHHbIE BOJHBI U JIpEii() TeHOB.
N3onsuns u Mmurpanusi.

EcrectBennbiii  otOOp — HampaBasomui - ¢dakTop  IBOIONHH.  DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco01eHHOCTh  OpPraHM3MOB  Kak  pe3yibTaT dBoyionuu. [Ipumepst
MPUCTIOCOOTICHUN y OpraHu3MoB. ApoMopd 036l U UANOATANTALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHBIE (DOPMBI BUI000OPA30BAHMUS:
reorpauueckoe, 3KOJIOrHuecKoe.

MaxkposBomoriusi.  PopMbel  3BoMIOLMU:  (QUIETHYECKas,  JIUBEPreHTHas,
KOHBEpreHTHas1, napauienbHas. HeoOpaTuMocTh 3BOIIOLHUU.

[IpoucxoxaeHne OT HECHEUUAIU3UPOBAHHBIX NpeakoB. [Iporpeccupyromas
cnenuann3anvsa. AJanTUBHAs pagualusl.

JlemoHcTpanuu:

[Toptpetst: K. Jlunnen, K. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M.
bap, 3. I'ekkens, ®. Mroiutep, A. H. CeBepuos.

Tabmuupl 1 cxembl: «Pa3BUTHE OPraHMYECKOr0 MHpa Ha 3emiie», «3apoJIbIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EctectBennslit ot00p», «MHOTO0OOpa3ne COpToB pacTeHHil», «MHOroobpasue mopo
KUBOTHBIX», «[lomymsuum», «MyTanmoHHasi W3MEHUYUBOCTE», «ApPOMOPGO3bI»,
«Mnunoanantanuuy, «O0mas aereHepauus», «/Bmwxymue cuibsl 3Boatounn», «Kapra-
cxema Mapuipyta nyrtemectBuss Y. [apBuna», «bopbba 3a cCyliecTBOBaHHEY,
«IIpucnocobseHHOCTh OpraHUu3MOB), «l'eorpaduueckoe  BUpOOOpa3zoBaHUEY,
«DKOJIOTHYECKOE BUI000pA30BaAHHE.

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHbIMU TUIIAMU OKpPACKH, HaOOp
IJIOJIOB U ceMsiH, Kosuiekuusi «IIpuMepnl 3alllUTHBIX MPUCIOCOOTIEHUN Y KUBOTHBIXY,
Mozenb «OCHOBHBIE HANpaBJICHUS HBONIOLNUU», OOBEMHas wmoxaenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX Y.

buoreorpaguyeckas kapra Mupa, KoJieKus «OopmMbl COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX W pPacTEHUW», MoAenb anmkanus «llepekpéct xpomocom», BIIaKHbIE
npenapatel  «Pa3Butme Hacekomoro», «Pa3zBuTme nArymkm», MHKpOIpenapar
«Ipozoduna» (Hopma, MyTauuu GopMbl KPbLIILEB U OKPACKU TEJA).

JlaGopaTopHble 1 NpaKTHYeCKUEe PadoThI:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BUIOB 1O Mop(dojgorudeckomy
KPUTEPHUIO).



JlabopaTopuas pabora Ne 2. «Onmcanue nmpucrnocoOJEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emue.

JloHay4HbIE TIPEACTABICHUA O 3apOXKACHUU JKU3HU. HaydHble THUNOTE3bI
BO3HUKHOBEHUS KU3HMU Ha 3emiie: abuoreHe3 M maHcrepMmusi. XuMUYECKast dBOJIOLIMS.
AOuOTeHHBII CUHTE3 OpTraHUYECKUX BEILIECTB u3 HEOPraHUYECKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMUYECKOW »3Boionuu. HauvanbHbie 3Tambl
ouosiormdyeckord sBomtonmu. [unoreza PHK-mupa. dopmupoBanme meMOpaHHBIX
CTPYKTYp Y BO3HHKHOBEHHME NPOTOKJIETKU. IlepBble KIETKM MW HMX 3BOJIIOLUSL.
@opMHUPOBAaHUE OCHOBHBIX T'PYIIT KUBBIX OPTraHU3MOB.

Pa3Butne xu3HM Ha 3emsie mo ’paMm HU nepuonaMm. Kartapxeil. Apxelickas u
npoTepo3oiickas 3psbl. [laneo3oiickas 3pa U €€ nepuoabl: KEMOPUNHCKUH, OPJOBUKCKUM,
CUJIyPUHCKNN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3o030iickas 3pa U €€ NepUuoAbl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBIM, AHTPONIOT€HOBBIN.

XapakTepucTUKa KIMMara W TE€OJIOTMYECKHX MpoueccoB. (OCHOBHBIE ATaIlbl
ABOJIIOIIMHU PACTUTEIBHOIO U KUBOTHOTO MUpPa. ApoMopdo3bl y paCTEHUN U )KUBOTHBIX.
[TosiBneHue, paclBeT ¥ BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucrteMa OpraHMyecKoro Mupa KakK oOTpaxkeHue HBoMoUUH. (OCHOBHBIE
CUCTEMaTHUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOLMSA YENOBEKA. AHTPONOJIOTHS KaK Hayka. Pa3BuTue mnpeacTaBiIeHHN O
POUCXOKIECHUN 4YesIoBeKa. MeToapl u3yueHust antpornorene3a. CxoacTBa u pa3nuuus
YeJI0BeKa U )KUBOTHBIX. CUCTEMAaTUUECKOE MOJIOKEHNE YETOBEKA.

JBwxymue cumbl (hakTopsl) aHTpororeHe3a. HacnencrBeHHass ”3BMEHUYHMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIeCTBeHHBIM 00pa3 >KU3HU, W3TOTOBJICHUE OPYAHWM Tpyna,
MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaAMU W BETBH JBOJIIOLMHM YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
yMenblid, YenmoBek npsAMoXondini, YenoBek HeaHAepTalIbCKUM, UenoBEK pa3yMHBIN.
Haxonku uckonmaeMbIX OCTaTKOB, BPEMsI CYLIECTBOBAaHMS, 00JIACTh PacHpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHS.

Yenoseueckue pacbl. OCHOBHBIE OOJIbIIME pachl: €BpONEOUHAs (€Bpa3uiickas),
HETPO-aBCTpaJIOUIHAsI (PKBATOpHUAJbHAs), MOHTOJOHAHAs (a3MaTCKO-aMEepUKaHCKas).
YepTbl TPUCTOCOOJICHHOCTH TMPEACTABUTEICH UYEIOBEYECKUX pac K  YCIOBUSIM
cyliecTBOBaHMs. ENMHCTBO yenoBeyeckux pac. Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. lapsuH.

Tabmuiel U cxembl: «BosnukHoBenne ColaHEUHOM cHCTeMbl», «Pa3BuThe
opraHuueckoro  mupa»,  «PacturenbHas — KieTka», <«OKUBOTHas  KJIETKay»,
«IIpokapuotnueckass kierka», «COBpEeMEHHass CHCTEMa OPraHMYECKOTO MHUPay,



«CpaBHEHHE aHATOMUYECKUX YePT CTPOCHUSI YEIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bIHY,
«OCHOBHBIE M€CTa MAaJCOHTOJOTMYECKUX HAXOJOK MPEJAKOB COBPEMEHHOTO YEJIOBEKAY,
«/lpeBnenmme moan», «/peBHue moam», «llepBble  COBpPEMEHHBIE OO,
«YenoBeueckue pacb.

ObopynoBanue: mymspku «IIporcxoxaenue yenoBeka» (OIOCTBI aBCTPATIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblia, KPOMAHBOHIIA), CIACIKU WU U300pa)KEHUS] KaMEHHBIX
OpyIuid  TEpBOOBITHOrO  4YeloBeka  (KaMHHU-YOMNIEephl,  pyOmia,  ckpebia),
reoxpoHojoruueckass Tabnuma, Koyuiekuus «®dopMbl COXPAaHHOCTH HCKOMAEMBbIX
KUBOTHBIX U PACTCHUI».

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktnueckas pabora Ne 1. «M3ydyeHuwe HCKOMaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUICKIIUSX).

OKCKypcusi «OBOJIOLUS OpPraHMYEeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WJIM KPAaEBETUECKUI My3€ei).

Tema 3. OpranusMbl 4 OKpy:KawIIas cpeaa.

DKOJIOTHSI KaK Hayka. 3aJaud MU pas3/elibl SKOJIOTMU. MeToIbl 3KOJIOTUYECKUX
HCCIIEIOBAHUM. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0o0OWTaHMsI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAsA, IIOYBEHHa,
BHYTPHOPTaHU3MEHHASI.

Okosornueckre  ¢akropel.  Knaccupukanmss — 3KOJIOTMUECKUMX  (PAKTOPOB:
abnoThyeckre, OMOTUYECKHE U aHTPOIOTreHHbIe. J[elficTBUE 3KOJOrHYecKuX (haKTOpOB
Ha OpraHU3MBbl.

AbGunotndeckue (akTopbl: CBET, TemIepaTypa, BIAXHOCTh. DoTonepuoausM.
[Ipucnoco6ieHus: OpraHu3MoOB K JIEUCTBHIO aOMOTHYECKUX (aKkTopoB. buonorudeckue
PUTMBI.

buotnueckue ¢akropsl. Buabl OMOTHYECKMX B3aMMOJEHUCTBHI: KOHKYPEHIMS,
XHUIIHUYECTBO, cUMOMO3 U ero Qopmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHHe OWMOTHMYECKUX B3aMMOJEHCTBUWM [JIsl CYIIECTBOBAHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHUECKHUE XapaKTePUCTUKH MOMyairi. OCHOBHbBIE TOKA3aTeNN MOMYJISLINN:
YUCJIEHHOCTD, IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTB, IPUPOCT, MUTpaLUs. JJuHaMuka
YUCJIICHHOCTHY MOMYJISIUUU U €€ PEryJIsLHusl.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumsr 1 cxembl: kapta «[Ipuponnbie 30HbI 3emum», «Cpeabl OOUTaHHA
opranuzmoB»,  «@oronepuonusm»,  «llomymauun»,  «3aKOHOMEPHOCTH  poOCTa
YHCIIEHHOCTHU NOMYJISIMU UHDY30pun-TyPenbkm», «[lumensie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:



JlabopaTopuast pabora Ne 3. «Mopdonoruyeckne OCOOEHHOCTH PACTCHHHA W3
pPa3HBIX MECT OOUTAHUS.

JlabopatopHass padbora Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KoJIeycay.

[Tpaktiaeckas padora Ne 2. «Ilomcdér MIOTHOCTH TMOMYJSIIMK Pa3HBIX BUIOB

pacTeHu.
Tema 4. Coo0111€CcTBA M DKOJIOTHYECKHE CHCTEMBbI.
CoobmiectBO opranu3mMoB — OuorieHo3. CTpyKTyphl OHOIIEHO3a: BHJIOBas,

npOoCTpaHCTBEHHas, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

Okonoruueckue cucrembl  (3kocuctembl). [loHstue 00 osKocucTEME W
ouoreorieHo3e.  DYHKIMOHAIbHBIE  KOMIIOHEHTHl ~ DKOCHCTEMBI:  MPOIYICHTHI,
KOHCYMEHTBI, peAyLUeHTbl. KpyroBopoT BEIIECTB M IMOTOK 3HEPIrUU B IKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMbl. Ilumesbie nenu u cetu. OCHOBHBIE
NOKa3aTeNIu HSKOCUCTEMBbI: Ouomacca, MNPOAYKIUS. OKOJIOTMYECKUE IHUPaMUIbL:
MPOAYKIMU, YHUCICHHOCTH, Ouomaccbl. CBOHCTBAa JSKOCHCTEM: YCTOWYHBOCTb,
camoperyJisanus, pazsutue. CyKueccus.

[IpuponHble SKOCHCTEMBI. DKOCHCTEMBI 03€p U PEK. JKOCUCTEMA XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. YpO03KOCHUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycToMumBOCTH 23KOocucteM. (CoXpaHEeHHE
OMOJIOTUYECKOTO pa3Ho0Opasus Ha 3eMIie.

Yyenue B. U. Bepnaackoro o Ouocdepe. ['panunibl, coctraB W CTPyKTypa
ouocheprl. Kuoe BemectBo u ero ¢yHkuun. OcobeHHocTH Ouochepsl Kak
ro0anbHOM AKOCUCTEMBI. J[MHaMu4Yeckoe paBHOBeCHE U 0OpaTHasi CBA3b B Ouocdepe.

KpyroBopotsl BemiecTB M OHMOr€OXMMHUYECKHE LHMKIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HAIBHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ounochepe 3emiid. AHTPONOTEHHbIE HU3MEHEHMsI B Ouocdepe.
I'moGanbHbIe HKOJTOTUYECKUE TTPOOJIEMBL.

CocyiiecTBoBaHue MPUPOBI U yesnoBeuecTBa. CoxpaHeHne 0MopazHooOpa3us Kak
OCHOBa yCTOMYMBOCTH Omocdepsl. OCHOBA pALIMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcamMu U UX UCIOJIb30BaHue. JlOCTHKEHNsT OMOJIOTHUHN U OXpaHa MPUPOIbL.

JdemoHcTpanuun:

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

Tabmuubr u cxembl: «llumeBsie nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnpie coobmectBay, «llemn mUTaHUA», «DKOJIOTHYECKAasT MHUPAMUIAY,
«buocepa u uenoBek», «IKocHucTeMa HIMPOKOIMCTBEHHOTO Jiecay, «IKocucTema
XBOMHOro jeca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHble aHTPOIIOTEHHbIE
BO3JCHUCTBUA Ha NpPUPOAY», «BaKkHEWIne HWCTOYHUKM 3arps3HEHUs BO3JAyXa U



IPYHTOBBIX BOa», «llouBa — BaxkHeimas cocraBistonias Ouocdepr», «DaKTOpHI
aerpanauuu nousy, «IlapaukoBsiit 3pdexT», «DakTOphl PaTUOAKTUBHOTO 3arPA3HEHHS
o6uocheps», «O61mas ctpykTypa 6uocheps», «Pacnpocrpanenue xu3Hu B 6uocdepey,
«O30HOBBIN 3kpaH O6uochepr», «Kpyroopot yriepona B 6uochepe», «Kpyrosopor
a30Ta B IIPUPOIEN.

ObopynoBanue: Mofenb-anmuMKanus «TunudyHble OHOIEHO3BI», TrepOapHii
«PactutenpHbIe CcOOOIIECTBa», KoJUleKnuu «buomenos», «Bpeautenn BaKHEUITUX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», IepOapuu U KOJUIEKIUU PACTEHUH U KUBOTHBIX,
OpUHAJICKAIIME K PAa3HbIM JKOJOTMYECKMM TIpynmnam ofaHoro Bunaa, KpacHas knura
Poccuiickoit @eneparuu, n300paKeHUs] OXpaHsIEMbIX BUJIOB PACTCHHUH U )KUBOTHBIX.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O BUOJIOT'A
HA BA30BOM YPOBHE CPE/JTHEI'O OBIIIET'O ObPA3OBAHUA
Cormacao ®I'OC COO, ycraHaBIMBaKOTCA TPEOOBAHMS K PE3YJIbTATAM OCBOCHHUS
Oo0y4aromyMuUCsl  MPOrpaMM  cpelHero  odmero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType IJHMYHOCTHBIX PE3yJbTAaTOB OCBOCHHS Tmipeamera «buomorus»
BBIJICTICHBI CJIEAYIONIUME COCTaBJISIIONIME: OCO3HAHHWE OOYYarOUMMUCS POCCUUCKOM
IrPaXXIAHCKOM HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTU H
CaMOOTIPE/ICIICHHUIO, HAIMYUE MOTHUBAIIMM K OOYy4YEeHHIO OUOJIOTHH, IIeJIeHANPaBICHHOE
pa3BUTHUE BHYTPEHHUX YOEKICHUM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH H
HCTOPUYECKUX Tpaauluid pa3BUTHS OHOJOTMYECKOrO 3HAHUSA, TOTOBHOCTh W
CIIOCOOHOCTh O0YYaIOIIMXCSI PYKOBOJICTBOBAThCA B CBOEH JIEATEIBHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMH, MPUCYIIUMU CHCTEME OHMOJIOTHYECKOTO 00pa3oBaHMs,
HAJIM4YHUE SKOJOTUYECKOTO IMPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IEIH U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHHUS TMpeaMeTra «bHOoNoTHsS» JOCTUTAIOTCS B
€IMHCTBE Yy4yeOHOM U  BOCHUTATEIBHOM  JEATEIBHOCTH B  COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUHUCKUMHU COLUMOKYJBTYPHBIMU, HCTOPUYECKHMMHU U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTAMH, TPUHITHBIMA B OOIIECTBE MpaBWIaMU W HOPMaMu
MOBEJICHUSI W  CIOCOOCTBYIOT TIpOIlECCaM CaMOIO3HAHMS, CaMOBOCIHUTAHUS W
CaMOpPa3BUTHS, Pa3BUTHUSI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTHU3MA, YBAKECHUS K
3aKOHY W MPABOMNOPSANKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJEHUIO, B3aUMHOIO
yBaKEHUsI, OEpEeKHOTO OTHOIICHHUS K KYJIbTYpHOMY HACICAUI0O U TPATUIUSAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickor Denepanuu, OpUPOAE U OKPYKAOIIEH
cpene.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHMS yueOHOro mnpeaMera «buosorus» mOTKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaloOImUXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOM BHYTPEHHEH TO3MIMEH JIMYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, pacCHIUpPEeHUE KU3HEHHOTO OIbITa
U ONbITa JIEITEJIBHOCTM B TPOLIECCE peaiu3alldd OCHOBHBIX  HalpaBJICHUU
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMHU OOYYAIOIIErocsl KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M O0SI3aHHOCTEH, YBaOKCHUE 3aKOHA U
MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETLHOCTH TMPH CO3JAaHUHN y4EeOHBIX
MIPOEKTOB, PEIICHNN YUY€OHBIX U MO3HABATEJBHBIX 3a/a4, BHITIOTHEHUHA OMOJOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENENATh COOCTBEHHYIO TMO3HIMIO 1O OTHOIICHHWIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBUSL JIIOICH C pa3HbIMH YOEKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOLIECCE COBMECTHOI'O BBIMOJHEHUSI YUEOHBIX,
MIO3HABATEIBHBIX M MCCIIEIOBATENBCKUX 3a7a4, YBAKUTEIBHOTO OTHOLICHHUS K MHEHUIO
OTITMIOHEHTOB TIPH OOCYKICHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUICKON T'PaKIAHCKOW HMACHTUYHOCTH, NAaTPUOTHU3MA,
YBOKEHHSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Tiepes PoauHol, ropaocTu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3bIK M KYyJIbTYpy, MNPOLLIOE W HACTOSIIECE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

[EHHOCTHOE OTHOILIEHHE K MNPUPOJHOMY HACIEAUI0 W TNaMSITHUKAM MPHUPOJBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJT POCCUMCKUX YUYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTHY, TIOHUMAaHUS 3HAY€HUsI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00IIEeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHi0o u 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC pPEIICHHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ]a B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENSM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEW CEMEWHOW >KU3HU B COOTBETCTBUM C TPAAULHUSAMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHUE YMOIMOHATBHOTO BO3/IE€HCTBUS 5KUBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMUHOCTH,



S) ¢usnyeckoro BocnUTaHHMA, (POpPMUPOBAHMA KYJBTYPHI 3A0POBbS H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

MOHMMAHHUE U pean3alus 3J0pPOBOr0 M 0e30macHOro olOpas3a >KM3HHU (3A0pPOBOE
OUTaHUEe, COOJIIOJICHUE TUTMEHWYECKUX IPABWJI U HOPM, COAJaHCHPOBAHHBIN PEXUM
3aHATUN U OTIbIXa, PETyJsipHas GU3NYeCcKasi aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO
M KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (PH3UYECKOMY U TCHUXHUECKOMY
310POBBIO;

IOHMMaHUE LEHHOCTU MPaBUJ UHAMBUIYAIBHOTO M KOJUIEKTUBHOTO 0€30I1aCHOIO
NOBEACHUS B CUTYAlMX, YTPOKAKOIIUX 310POBbIO U )KU3HU JOIEH;

OCO3HaHUE TMIOCIEICTBUM M HENPUATHS BPEIHBIX NPUBBIUEK (YNOTpeOIeHUs
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYIAOJIIO0HE;

TFOTOBHOCTb K aKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOM M  COLMAJIBHOU
HaIlPaBJIEHHOCTH, CHOCOOHOCTh WHULMUPOBAaTh, IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHSTH TAKYIO €SI TEIbHOCTD;

MHTEpPEC K pa3iInyHbiM cdepaMm mTpo(PecCHOHATBHON NEATEITbHOCTH, yMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayiieil mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC IUUIaHbL;

TOTOBHOCTBh M CLIOCOOHOCTH K 00pPa30BAHMIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU
BCEM KU3HU;

7) 3K0JIOTM4YECKOT0 BOCIIUTAHMSA

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIIICHHE  YPOBHS  SKOJOTUYECKOW  KYJbTYpbl: NPUOOpPETEHHE  OIbITa
MJIAHUPOBAHMS MTOCTYNKOB M OLIEHKH HMX BO3MOJKHBIX MOCIIEICTBUN JJII OKpPYXKarolen
Cpelbl;

OCO3HaHUE TJ00aJIBHOTO XapaKTepa OJKOJOTMYECKUX Mpo0ieM U MyTed ux
pelieHus;

CIIOCOOHOCTh MCIIOJI30BaTh MPUOOpETaEMble MPU W3YyYEHUU OUOJIOTUU 3HAHUS U
YMEHUS MPHU PELICHUU MPOOJIEM, CBA3aHHBIX C PALIMOHAIBHBIM MPUPOIONOJIB30BAHUEM
(cobmoieHne TpaBWJI TIOBEACHHS B TMPUPOJAE, HAIMpPaBICHHbIX Ha COXpaHEHHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdeps);

AKTUBHOE HENPUATHE IEUCTBUM, NMPUHOCAILIUX BpEI OKPYXKAIOLIEH IPUPOAHOMN
cpelne, yMEHHE TMPOTHO3UPOBATH HEOJArONPUSITHBIE 3KOJIOTMYECKUE MOCIEICTBUS
NpEeANTPUHUMAEMBIX IEMCTBUM U MIPEAOTBpAIATh UX;

HaJU4Me pPa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpHI,
ONbITa JEATEIBHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS



MMM B TO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMAJIbHOW MPAKTUKE, TOTOBHOCTH K
Y4acTHUIO B TPAKTHUECKOHN JAEATEIbHOCTH SKOJIOTMYECKON HAMPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JuUajore KyjbTyp,
CIOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHMTATENIbCKOW KYJIBTYpbl KaK CpEICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U MIO3HAHUS MUPA;

NOHUMaHUEe creuuukn OWOJIOTMM KaK HayKd, OCO3HaHUd €€ pOojaud B
(GbOpMHpPOBAHMK  PAIMOHAIBHOTO HAYYHOIO MBIIUICHUS, CO3JIaHUU LEJTOCTHOIO
MPEACTABICHUS. 00 OKpPYXKAIIIEM MHpPE KAaK O E€IWHCTBE IPUPOJIbI, YEJIOBEKa U
oO1iecTBa, B TIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U PEIICHUH MpolseM
COXpPaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMHM JUISI COBPEMEHHOM ITMBUIIU3AIINU:
oOecriedyeHUsT HOBOTO YPOBHS PAa3BUTHS MEAUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEIIaTh PECYpPCHBbIE MPOOJIEMBbl Pa3BUTHS YEJIOBEYECTBA,
MOMCKa IMyTeW BBIXOJIAa U3 TJIOOATBHBIX AKOJOTMYECKHUX MpoOJeM M obecredeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHUIO, PAllMOHAIIBHOMY MCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYUYCHUH OMOJIOTHYECKUX 3HAHUM B ILIEJISIX MOBBIIICHUS
o01Iel KyJIbTyphl, €CTECTBEHHO-HAYyYHON TpPaMOTHOCTH, KaK COCTAaBHOW 4YacTu
(GYHKIIMOHATBHOM TPaMOTHOCTH  OOyd4aromuxcsi, (GOpMHUPYEeMOW TP H3yUYCHUU
OMoJIorNY;

NOHUMAHHE CYIIHOCTH METOJ0B MO3HAHUS, HUCIOIb3YEMbIX B €CTECTBEHHBIX
HayKax, COCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS
SIBJICHUW OKPY’KAIOIIEro MUpa U MPOUCXOJAIIMX B HEM WM3MEHEHMM, YMEHHUE JeNaTh
000CHOBaHHBIC 3aKJIIOYEHUS HA OCHOBE HAyUYHBIX (DAKTOB M HMMEIOIIMXCS JTaHHBIX C
LEJIbIO MOJIYYEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh  CaMOCTOSATENILHO ~ MCIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS Ui
pelieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HaHWE WEHHOCTH HAy4YHON JESATENbHOCTH, TOTOBHOCTh OCYILIECTBISAThH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BaHHUIO,
K aKTUBHOMY TTOJTYYE€HHUIO HOBBIX 3HAHWUN MO OMOJIOTMH B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3ysNbTaThl OCBOEHUS ydeOHOTro mpeamera «buomorus
BKJIFOYAIOT: 3HAUYMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIOIIUXCS



MEXIUCIUTIIMHAPHBIE (MEXKIPEIMETHBIE) OOIIEHAYYHbIE TMOHSATHSA, OTPAKAIOIINE
IIEJIOCTHOCTh HAy4YHOW KAPTUHBI MHpa ©  CHEMUPUKYy METOAOB TIO3HAHUS,
HCIIOJI3YeMBbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBJICHHE, IPOIECC,
CUCTEMa, Hay4HbId (aKT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCClIeIoBaHNEe, HAOJIOJCHUE, U3MEpPEHUEe, HKCIEPUMEHT U JIPYTUX), YHUBEpCAJIbHBIC
ydeOHbIe  AcicTBHS  (TIO3HABATCIIbHBIC, KOMMYHHKATHBHBIC,  PETYJISTHBHBIC),
obecrieunBaromue (GopmMupoBanne (YHKIHOHATHLHOM TPAaMOTHOCTH U COIMATIBLHOM
KOMITETEHIIMA O0YYalOIUXCsl, CIOCOOHOCTh OOYYaIOMIMXCA MCIOIb30BATh OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS W YHHUBEpCAIbHbIE YyueOHBIC
JIEHUCTBHUA B MO3HABATEIBHON U COIIMAIBHON MTPAKTHUKE.

MeranpeaMeTHble  pe3yJabTaThl OCBOCHHUS MPOTPAMMBI  CPEOHETO  OOIIEro
00pa30oBaHUsI TOKHBI OTPAXKATh:

OBjajieHHe YHHBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbLHBIMHU JeHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHE JAeiiCTBHS:

CaMOCTOSTEIEHO (OPMYIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMYy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

HCITOJTB30BaTh MPU OCBOCHUU 3HAHWN TPHUEMBI JIOTHUYECKOTO MBIIIICHUS (aHAIIN3a,
CUHTE3a, CpaBHEHMs, Kiaccudukanuu, 0O00OIIEHMs), PpPaCKpbIBaThb  CMBICI
OMOJIOTUYECKUX MOHATUM (BBIIENSATh UX XapaKTepHbIE MPU3HAKHU, YCTAaHABIUBATH CBS3U
C IPYTUMH MOHATUSIMH);

OTpeNeNniaTh TMeNMu JACATENBHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE TOHSTHS g OOBsCHEHUs (PAKTOB W SBIICHUN
YKABOM IIPUPOBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, 110 aHAJIOTHH),
BBISIBIIATh  3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMaTPUBAEMBIX SBICHUSX,
(bOopMyIHpPOBATH BHIBOJBI U 3aKITIOUYCHUS;

NPUMEHSTh CXEMHO-MOJIEIbHBIC CPEACTBA I TMPEACTABICHUS CYIECTBEHHBIX
CBA3EH M OTHOILIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUIN
Pa3HOTO POJIa, BEIIBICHHBIX B PA3IMYHBIX HH(OPMAITMOHHBIX HCTOYHUKAX

paspabaThiBaTh IUIaH pEHICHUS NPOOJEeMBI C YYETOM aHaidM3a HWMEIONIUXCS
MaTepHaTbHBIX 1 HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSATEIHHOCTH, OIICHHUBATH COOTBETCTBHE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;

KOOPJIMHUPOBATh U BBITIOJIHATH PabOTy B YCIOBHUSX PEabHOTO, BUPTYAJTbLHOTO H
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbCKHE ICHCTBHUS



BIIQJICTh HaBBIKAMHU YYEOHO-HCCIICTOBATEIHCKON M TPOEKTHON JeATEeITHhHOCTH,
HaBBIKAMH Pa3pEIICHUs TPOOJIEM, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY
MMOMCKY METOJIOB PEIICHHS MPaKTUYECKHX 3a7a4, TMPUMEHCHHUIO Pa3IMYHBIX METOJ0B
MO3HAHUS;

UCIIOJIb30BaTh Pa3lIMYHbIC BUIbI JESATEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHMS,
€ro MHTEpIpeTaIui, MPeoOpPa30BaHUI0 U TPUMEHEHUIO B YUCOHBIX CHUTYyaIUSAX, B TOM
YHCJIC PU CO3aHUH YICOHBIX U COIMAIBHBIX MMPOCKTOB,;

dbopMHpOBaTH HAYYHBIM THUI MBIIUICHUS, BIaJACTh HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTb U  (GOpPMYJIHpPOBATh COOCTBEHHBIE 3aJlayud B  00Opa3oBaTEIbLHOU
NESATETPHOCTH U KU3HCHHBIX CUTYAITUAX;

BBISIBIIATH MPUYUHHO-CIICJICTBEHHBIC CBA3U U aKTyaJIM3UPOBATh 33/1a4uy, BHIJIBUTATh
rUnoTe3y e€ pelieHus, HaxoIUTh apTYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TIOJYUYCHHBIC B XOJI¢ PEIICHHS 3aa4d pPe3yIbTaThl, KPUTUUECKH
OIICHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

OCYIIECTBJISTh IEJICHANIPABICHHBIA IMOUCK TEPEeHOCa CpPEJICTB U CIIOCOOOB
JENUCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETh TIEPEHOCUTh 3HAHHWS B TO3HABAaTEIBHYI0 W MPAKTHYECKYIO OO0JacTh
KU3HEICATCITHHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC WJICU, TMpeJiaraTh OPUTMHAIBHBIE TOAXOAbI W PEIICHHUS,
CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBAThCA B PA3NMYHBIX HMCTOYHUKAX HH(OpManuu (TEKCTe Yy4eOHOro
nocoOusi,  HAyYHO-TIOMYJISIPHOM  JUTEepaType, OHOJOTMYECKUX  CJIOBapAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHeTe), aHaIM3UpPOBATh
nH(OpPMAITIO Pa3TUYHBIX BUAOB U (OPM TPEACTABICHHS, KPUTHUECKH OICHUBATH €€
JIOCTOBEPHOCTH M HEIIPOTHBOPEUNBOCTB;

(GbopMyIHpPOBaTH 3aNIPOCH] U IPUMEHSTH Pa3TUIHBIC METOBI MPH ITOMCKE B OTOOpE
Oounonornueckoi nHMOpPMAIU, HEOOXOUMOM JIJIsl BHITIOJIHEHUS YI€OHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCIOJIB30BAaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY AaKTHBHOTO WCIIOJIB30BAHUS Pa3INIHBIX
TTOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BEIOMPATh ONTUMATBHYIO (POpMY TIPEACTABICHUS OMOIOTUYECKON
uHdopmaruu (cxembl, rpadyKu, TarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE);

MCIIOJIh30BaTh HAYYHBIN S3BIK B KQUECTBE CPEACTBA MPU paboTe ¢ OMOIOTHIECKOM
uHpoOpMaIueli: TPUMEHATh XUMHUYECKHE, (PU3WYecKne W MaTeMaTHYeCKHe 3HaKh M



CUMBOJIBI,  ¢opMynbl,  aOOpeBHaTypy,  HOMEHKJIATypy,  HCIOJb30BaThb U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUECKHUE CPE/ICTBA HATIISAHOCTH;

BJIa/ICTh HAaBBIKAMHU PACIIO3HABAHUA U 3aIUTHl WH(OpManuu, UHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH eCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKALIUA BO BCeX c(epax *KU3HU, aKTMBHO y4acTBOBATh B
JMAJIore WM JUCKYCCUU IO CYIIECTBY 00CYK1aeMOl TeMbl (YMEHHUE 3a]1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJIGHHMSI OTHOCHUTEIHHO BBINIOJIHEHMS TIpeajiaraeMo  3ajaaud,
YUUTHIBATh MHTEPECHI U COTJIACOBAHHOCTh MO3UIUN JIPYTUX YYaCTHUKOB JIHUAJIOTa WU
JTUCKYCCHUN);

pacmo3HaBaTh HeBepOaidbHBIE CpeACTBA  OOINEHHWS, TOHUMAaTh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS KOH(DIMKTHBIX CUTYyallUd, yMETb
CMSIr4aTh KOH(IIUKTHI U BECTU NIEPETOBOPHIL;

BIIQJIETh Pa3jMYHBIMH CIIOCOOAMHU OOIICHHUS W B3aMMOJCHCTBHUS, TOHHUMATh
HAMEPEHUS IPYTHUX JIOACH, IPOSBISATh YBAKUTEIHHOE OTHOIIEHUE K COOCCETHHUKY U B
KOPPEKTHOU opMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pEHUS C HCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs eI TeJbHOCTh:

MOHMMATh ¥ WCIHOJB30BaTh MPEUMYIECTBA KOMAaHIHOW ¥ WHAMBHAYAIbHOM
paboThl TpU penieHHuH OUOJIOTHYECKON MpoOsieMbl, 0OOOCHOBBIBATH HEOOXOJIMMOCTh
IPUMEHEHUs TPYNIOBbIX (HOPM B3aUMOJECHCTBUS NPHU pelICHUH yueOHOU 3a1auu;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JEMCTBHA € Y4&TOM OO0IIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)I0TO WieHa KOJIICKTHBA;

MPUHUMATD LIETH COBMECTHOU JESTEIBHOCTH, OPTaHU30BBIBATh U KOOPIUHUPOBATH
JNEUCTBUSL MO €€ INOCTHKEHHUIO: COCTAaBJLITh IUJIAH JCHUCTBUW, PACIPENENSTbh POJIA C
y4€TOM MHEHUN YYaCTHUKOB, 00CYX/1aTh Pe3yJIbTaTbl COBMECTHOM paboThI;

OILICHMBATh KaueCTBO CBOETO BKJIAJa U KAXKIOTO YJaCTHMKA KOMAaHIbI B OOIIMiA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpenjaraTb HOBbIE MPOEKTHI, OICHWBATh WAEU C TMO3WIMU  HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHYECKOE MOBEICHNE B PA3IMYHBIX CUTYaIUsX,
MPOSIBIISITH TBOPUECTBO M BOOOpaKEHHE, OBITh HHUIIMATHBHBIM.

OByaieHHe YHUBEPCAJbHBIMHU PEryJsiTHBHBIMH 1€CTBUSAMM:

1) camoopraHu3anusi:

MCIIOJIb30BaTh OMOJIOrMUECKUEe 3HAHUS JJIs BBISBICHUS MPOOJIEM U MX PELICHUS B
KU3HEHHBIX U YUEOHBIX CUTYaIUsX;



BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBbIE YCTAHOBKU B
CBOUX JICUCTBUAX U MOCTYIKAX II0 OTHOLIEHUIO K JKMBOM MPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOLIUX;

CaMOCTOATENIBHO  OCYLIECTBJIATh IIO3HABATEIBHYIO JICSITEIBHOCTD, BBIABIIATH
npoOsieMbl, CTaBUTh M (OPMYJIHPOBaTh COOCTBEHHBIE 33/JaYd B 0OpPa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTAaBIATh IUIAH PEIICHHs] MPOOJEMBbI ¢ YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U IIPEANOUYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MIPEANIOYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYIULUU B Pa3HbIX
00JacTsAX 3HAHUM, IMOCTOSHHO IMOBBIIIATh CBOW 0Opa30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYyalldsM, BHOCUTb KOPPEKTUBBI B JEATCIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIQJIETh HABBIKAMHU MO3HABAaTEIbHOW pe(pIEKCHM KAaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, UCIOJIb30BaTh
npuémbl peIeKCUU 7S OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PEILLEHHUS [10 UX CHUKEHMUIO;

IPUHUMATh MOTUBBI W apryMEHTBl JPYIMX IIpU AHAJINA3€ PEe3yJIbTATOB
NEATEIIBHOCTH;

3) npuHsATHE ceOsl U APYrUX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTUBBI M APryMEHTBl JPYIMX IIpM aHAJINU3E PE3YyJIbTaTOB
NEATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U NPABO JPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue aisg ydyeOHoro mpeamera «buonorus» HaydHble
3HaHUSA, YMEHUA U CHOCOObI JEWCTBUH 1O OCBOEHHIO, HWHTEPIpETaluu U
npeoOpa3oBaHUI0 3HAHWUW, BUIBI ACATEILHOCTH [0 TOJYYEHUIO HOBOTO 3HAHUS H
MPUMEHEHUI0 3HAaHWUN B PA3IMYHBIX YYEOHBIX CHUTyaIlUsAX, a TaKKe B PEATbHBIX



KU3HEHHBIX CUTyallMsIX, CBA3aHHBIX C Ouonorumed. B mporpamme mnpenmMeTHbie
pe3yNbTaThl MPEACTABJIECHBI IO TOAAM O0yUYEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10 knacce
JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U pPOJIM OHMOJOTUU B CUCTEME HAYYHOIO
3HAaHUSA €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
KapTUHBI MHpPAa W HAy4YHOIO MHPOBO33PEHUS, O BKJIAJE€ POCCHMCKUX M 3apyOeKHBIX
y4€HBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBHONM TPAaMOTHOCTH YeJIOBEKa
JUTSL PEILICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBaTh COJACpPKaHUE OMOJIOTMUYECKUX TEPMHUHOB M MOHSTHH: KU3HbD,
KJIETKa, OpraHu3M, MeTabom3M (0OMEH BEIIECTB U MPEBpAIEHNUE SHEPTHH ), TOMEOCTa3
(camoperynsinus), ypOBHEBas OpraHHU3alUsl >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoayKiusi), HacJIeCTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHHE M3jaraTb OHOJIOTHYECKHME Teopuu  (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LIEHTpajbHasl JOrMa MOJIEKYJIApHON Onosnorun), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u y4yeHus (0 UEHTpax MHOTOOOpaszusl M MPOUCXOKIACHUS
KyJnbTypHBIX pacTeHuit H. V. BaBunosa), onpenenars rpaHullbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMU HAy4YHOrO IO3HAHMS B OHMOJOrMM: HAOJIIOJEHHE U
OMKMCAHUE JKUBBIX CHUCTEM, MPOLECCOB M SBJICHUW, OpraHU3alus W MPOBEIACHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE THUIIOTE3bl, BBISBICHUE 3aBUCHMOCTH
MEXJy HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE TOJYYEHHBIX pPE3YyJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATUH, TEOPUIl M 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJABI Ha
OCHOBAaHMM MOJYyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYLUIECTBEHHbIE TPU3HAKKA BHUPYCOB, KJIETOK IPOKAPUOT U
AYKapHuoT, OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOLIECCOB:
oOMeHa BEIECTB U MPEBpallleHUsl SHEPTUU B KIIETKEe, (POTOCHHTE3a, MIACTUUYECKOTO U
HHEPreTUUecKOro OoOMeHa, XEMOCHHTEe3a, MMHTO03a, MeHo3a, OIUIOJOTBOPEHHUS,
Pa3MHOXEHUS, UHANBUIYAJILHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€He3);

YMEHUE TMPUMEHATh IMOJYYEHHbIE 3HAaHUA [JIs1 OOBACHEHHS] OMOJIOTUYECKUX
MIPOLIECCOB U SIBJICHUM, JIJISl IPUHATHSA PAKTUYECKUX PEIICHU B MOBCEAHEBHOM KU3HU
C LeJblo0 obecrieueHUs 0€30MaCHOCTH CBOETO 370POBbSl U 3I0POBbS OKPYXKAIOUIUX
JoJIed, COOMIOACHUSI HOPM TPAaMOTHOTO TIOBEACHUS B OKPY’KAIOIICH MPUPOTHON cperie,
NOHUMaHUE HEOOXOJIMMOCTH HMCIOJIb30BaHUSI JOCTUKEHUH COBPEMEHHOW OUOJIOTHHU U
OMOTEXHOJIOTHM JIJISl pallMOHATILHOTO IPUPOAOIIONIb30BAHUS;

yYMEHHE pelaTh JIEeMEHTapHbIe FeHEeTUYECKUE 3a/1a4yd Ha MOHO- M JAUTHOPUIHOE
CKpEIllMBaHUE, CLEIUICHHOE HacjlelI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpELIMBaHUs U1l IPEICKA3aHUs HACIEI0BAHNS IPU3HAKOB Y OPIraHU3MOB;



YMEHHE BBINOIHSTH JJA0OPATOPHBIE U MPAKTUYECKUE pabOThl, COOTIOAATH MpaBUia
pu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYI0OBAHUEM;

YyMEHHE  KPUTUYECKH OICHUBaTh M  HMHTEPIPETUPOBATH  MHGOPMAIIIO
OMOJIOTUYECKOTO COJIEpKAHUs, BKIIOUYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
UCTOYHUKOB (CpelIcTBa MaccoBOM HH(OpMaIMK, HAYYHO-TOMYJSPHBIE MaTepUalbl),
OTUYECKHUE AaCIEeKThl COBPEMEHHBIX HWCCICIOBAaHWW B  OHWOJOTHMH, MEIUIIMHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTUYECKYI0O UHPOPMAIIMIO U3 HECKOIbKUX MCTOYHUKOB, FPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmapat OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOEHUS yaeOHOTO TipeameTa «buonorusi» ¢ 11 knacce
JTOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE€ U POJIM OMOJOTUU B CHUCTEME HAYYHOIO
3HAHMUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PEHUS, O BKJIANEC POCCHUCKUX M 3apyOCKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBHONH TPAaMOTHOCTH YEIOBEKa
JUTSI peIIeHUS KU3HCHHBIX 3a/1a9;

yMEHHUE DPAaCKphIBaTh COJIEp)KaHUE OHOJOTUYECKUX TEPMHUHOB M TIOHSATHI: BU,
NOMYJISUsA, TEHO(POH, OHBOJIONMUSA, JBWXKYyIIUE CHIbl (PaKkTopbl) IBOJIOIMH,
MIPUCIIOCOOJICHHOCTh ~ OPraHu3MOB, BHUA000pa3OBaHUE, HKOJOTUYECKHE (PaKTOPHI,
AKOCHCTEMA, MPOMYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, IIEMH MMUTAHUS, DKOJOTHYCCKAs
nipamMujia, OMoreoleHo3, ornocdepa;

yMEHHUE Hu3JlaraTh OMOJIOTUYECKHe Teopuu (dBoitonronHas teopus Y. [lapsuna,
CUHTETUYECKass TEOpUs DBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxoactea K. M. bapa, uepenoBanus riaBHbBIX HANpaBICHUW U myTed 3Bosonnu A. H.
CemeprioBa, yuenust o Ouochepe B. N. Bepnanckoro), ompeaensiTb TPaHUIBI HX
MIPUMEHUMOCTH K KMBBIM CHCTEMaM,;

yMEHHUE BIAJETh METOJaMU HAy4YHOrO TO3HAHUS B OMOJIOTUM: HAOIIONCHHUE H
OTHMCAHWE JKUBBIX CHCTEM, TPOIECCOB M SBICHWUN, OpTaHM3aIus | IPOBEACHUC
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBDKCHHE THUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH
MEXIy HCCIEIyEeMbIMU BEIMYWHAMH, OOBSICHEHUE TMOJIYYCHHBIX PE3yJbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHN, TEOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJBI HA
OCHOBAHHHY MOJYYEHHBIX PE3yIhTaTOB;

YMEHHE BBIJCIATEH CYIIECTBEHHBIC TIPU3HAKHA CTPOSHHUS OMOJIOTHICCKUX OOBEKTOB:
BUJIOB, TOMYJISAIHWHA, IMPOAYIICHTOB, KOHCYMEHTOB, PEAYILICHTOB, OWOTCOIICHO30B H
HKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIECACTBEHHON M3MEHYUBOCTH, €CTECTBEHHOTO
otbopa, BHJI000pa30BaHMS, IIPUCITOCOOJICHHOCTH OPraHu3MOB, JEeUCTBUS
AKOJIOTUYECKUX (DaKTOPOB HA OPraHM3MBI, MEpPEHOCAa BEIIECTB W IMOTOKA DHEPTUU B



HKOCHUCTEMAX, AHTPOINOI€HHBIX W3MEHEHUH B HKOCUCTEMAax CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOTEOXUMHUYECKHX ITUKIIOB B Onocdepe;

YMEHUE MPUMEHATh IMOJIYYEHHbIE 3HaHUA i1 OOBACHEHHS] OHMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, ISl IPUHATHS NPAKTUYECKUX PELICHUI B MIOBCEIHEBHON KU3HU
C LeJbl0 obecrieueHUs: O€30IaCHOCTH CBOErO 370pPOBbSl U 3I0POBbS OKPYXKAIOLIUX
JOJIed, COONIOAEHUSI HOPM IPaMOTHOIO NOBEACHUS B OKPY’KAIOIIEH MTPUPOJHON cpere,
MOHMMAaHKUE HEOOXOIMMOCTH UCIIOJIb30BAHUS TOCTHXKEHUI COBPEMEHHOW OMOJIOTHH AJIs
palOHaIbHOIO IPUPOIOTIOIB30BAHUS;

YMEHHE peuiatb 3JE€MEHTapHble OWOJIOTMYECKHUE 3a/ayd, COCTaBIATh CXEMBbI
IEpEeHOCa BEIECTB U SHEPTUU B HKOCUCTEMAX (LIETIN TUTaHUS);

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PAadOThI, COOII0aTh MPaBUIIa
1pu padboTe ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE  KpPUTHYECKH  OLEHUBaTh M  HHTEPIPETHPOBATH  HUH(POpPMAIHIO
OMOJIOTMYECKOT0 COAEPKaHMs, BKIIOYAIOILIYIO MICEBIOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX
HMCTOYHHUKOB (CpelICcTBa MAaccOBOM HH(OpMalWU, HAYYHO-NOMYJSPHBIE MaTEpHUaIIbI),
paccMaTpuBaTh ria00adbHbIE IKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO NO3ULIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILIEHUs, 00001as
OMOJIOrMYecKy0 MH(GOPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUMHBIN anmnapat OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne ni/m Kourpoubnbie IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
1 buonorus xak Hayka 2 1 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KusHeneareapbHOCTh KIETKHA 6 1 https://m.edsoo.ru/MEETZ2D71
P
5 A3MHOICHHE H HEAHMBHAYAIEHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCHHOCTE 1 HSMEHIHBOCTD 8 1.5 https://m.edso00.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIILT OPTAfHEMOB. LICHOBRT 3 1 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDB08R36J
OBIIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOT'PAMME



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

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoTshI padoThI
1 DBOIOLIMOHHASL OMOJIOTUS 9 1 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHMEHORCHIO M PASBITTHC USRI B 9 1 0.5 https://m.edsoo.ru/OFLS81YB5
3emuie
3 Opranu3Mbl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
0
4 (-o0bImecTsa ¥ SKOMOTHICCKHE 9 1 https://m.edsoo.ru/WXWAV S56F
CUCTEMBbI
5 PeszepBHoe Bpemst 2 https://m.eds00.ru/T3R3FWNQN
OBIIEE KOJIMYECTBO YACOB I10
- 34 3 2.5

[NPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE PeCypPChl
padoThI padoThI
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/02T4D1UI15
MeTo/1b1 TO3HAHUS )KUBOU
npupoasl. [IpakTuueckas
abora Ne 1 «Mcmomnn3
2 pabor HOBSOBAHHE 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3IMYHBIX METOJIOB TIPU
M3y4YEHUU OMOJIOTHYECKUX
O00BEKTOBY
b
3 MOHOTHHCCITE CHETEMEL 1 1 https://m.edsoo.ru/A7VOYD215
MPOIIECCHI U UX U3YyUCHUE
X i .
4 FIVITHCCITHI COCTAB KACTRH 1 https://m.edsoo.ru/L17LJ590V
Boga u MuHepanpHbIE CONU
benku. CocTaB u cTpoeHue
5 e TaB i cTpocHt 1 https://m.edsoo.ru/\V33INUWS5W
OeNKoB
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
abora Ne 1 «M3yduenue
6 paboTa A2 1 «syHent 1 0.5 https://m.eds00.ru/\VBPPPBGCD
KaTaJTUTHYECKON aKTHBHOCTH
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»
7 VYrnesoasl. JIunuae https://m.edsoo.ru/OJ7NFITI15
Hyxneunosbie kucinorsl. AT® 1 https://m.edsoo.ru/WOELRA9IB3
9 Hctopust u MmeToabl H3y4eHUs https://m.eds00.ru/JXQMJOGM3



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
https://m.edsoo.ru/JXQMJOGM3

KieTku. Knerounas teopust

10

11

KieTka kak 1ienocTHas >KuBas
cucrema

CtpoeHue 3yKapuoTHYECKOM
kieTku. JlaboparopHas pabota
No 2 «M3yuenue cTpoeHus
KJIETOK pacCTeHHH, )KUBOTHBIX,
rpuboB U GakTepuii o
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OIMCAaHUE»

0.5

https://m.edsoo.ru/XDCLRAF1Q

https://m.edsoo.ru/KZ01W5LJY

12

13

OOMEH BelIEeCTB WU
MeTa00IN3M

®oTtocuHTe3. XEMOCHUHTE3

https://m.edsoo.ru/LOB3I3XYZ

https://m.edsoo.ru/\VV882FDGSF

14

15

DHepreTUYecKuii 0OMeH

JKU3HEHHBIN ITUKIT KIETKH.
Jenenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«HaoOmronerne Muto3a B
KJIETKaX KOHYMKa KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

0.5

https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

16

17

Buocunres 6enka. Peakius
MaTpUIHOTO CHHTE3a

Tpancnsus — 6nocuHTE3
Oenka

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

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounsie hopMbl )kU3HI
— BUPYCHI

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



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

19

DopMBbl pa3MHOKEHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4AOR

20

21

22

23

Meiio3s

OO6pazoBanue 1 pa3BUTHE
TIOJIOBBIX KJIETOK.
O1ion0TBOpEHHE.
Jlaboparopnas pabota Ne 4
«M3ydenne cTpoeHus OJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
NuauBuayanbHOE pa3BUTHE
OpraHHU3MOB

I'enernka — Hayka o

HaCJICACTBCHHOCTH U
HU3MCHYHNBOCTH

0.5

https://m.edsoo.ru/SNUXKO0X86

https://m.edsoo0.ru/C29L4DXB8

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTHU
HaCJIeIOBaHMSI TPH3HAKOB.
MonorubpuaHoe CKpenuBaHue

https://m.edsoo.ru/YYQSGIWI2

25

26

JuruOpuHoe CKpelrBaHue.
3aK0oH HE3aBUCUMOTO
HacJe0BaHUS IPU3HAKOB

CuenuieHHOE HacIe0BaHUE
npu3HakoB. JlabopatopHas
pabota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPHUTHOTO
u }II/IFI/I6pI/I)IHOFO CKp€IIuBaHUA
y 1p030(HITEI Ha TOTOBBIX
MHUKpOITpenaparax»

0.5

https://m.edsoo.ru/YSNANQ65V

https://m.edso0.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
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

27

T'enetuka nona. Hacnenosanue
MIPU3HAKOB, CIICTUICHHBIX C
IIOJIOM

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

28

29

30

N3MeHUYnBOCTb.
Henacnencreennas
M3MEHUYUBOCTh. JlabopaTopHas
paborta Ne 6. U3yueHue
MOIU(PUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»

Hacnencreennas
M3MEHYMBOCTH. JJabopaTtopHast
pabota Ne 7. «AHanmu3 MyTaluii
y Ipo30(UIIbl HA TOTOBBIX
MHUKpOIIpernapaTax»

I'enetuka yenoBeka

0.5

0.5

https://m.edsoo.ru/M3MHUK2VV

https://m.edsoo.ru/VWT70DZ8R

https://m.edsoo.ru/XU9SFS3GA

31

32

33

PesepBubiit ypok. O60611eHIE
o teMe «HaciencTBeHHOCTE U
M3MEHYMBOCTH OPTaHU3MOBY

CCJ’ICKI_[I/HI KaK HayKa U IMponecc

MeToabl ¥ TOCTHKEHUS
CEJICKLIUU PACTCHUM U
’KMBOTHBIX

https://m.edsoo.ru/E21XRS2EB

https://m.edso0.ru/3128P3L98

https://m.edso0.ru/JSK3Q6W0J

34

buoTexHonorus kak oTpacib
MPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

https://m.edsoo.ru/TAKI9EG2K



https://m.edsoo.ru/3GYGV47YM
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 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposabubie IlpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

35 N

1 BOTIORILI METOABL €€ 1 https://m.edso00.ru/6 KWQ9KBKU
U3Y4YECHUS
nu

2 cTopit paSBIETHH 1 https://m.eds00.ru/0SWC47SSX
MIpeICTaBICHHUI 00 SBOIOINH

3 MUKpO3BOITIOIHS 1 1 https://m.edsoo.ru/TOFAUE4ZP
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJIA U DBOJIOIHH.

4 Jlaboparopuas padota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHuIecKOMY KPUTEPHIO»
JIBroKyIye CUiIbl

5 (amemeHTapHBIEe (HaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIIOLIMU
E i 0TO

6 CICCTROHHBIL OTOOP B ©10 1 https://m.edsoo.ru/DY32BUDOO
¢bopmbl
Pe3ynbTaThl 3BOMIOLMN:
MIPUCIIOCOOTIEHHOCTD
OpPraHU3MOB U

0 .
7 BAAOODpAsOBamHe 1 0.5 https://m.edsoo.ru/WAJHSTLOB

JlaGopatopHnast pabota Ne 2
«Onucanue NpucrnocoOIeHHOCTH
OpraHu3Ma 1 €€ OTHOCHUTEIBHOTO
XapakTepay



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

Hamnpasnenus u nytu

1o Teme «Bo3HuKHOBEHNE 1

8 https://m.edsoo.ru/PI11FI0YV3
MaKpO3BOJJOIOUHA

9 HeoOpaTtumocTs 3BoOIONNN https://m.edsoo.ru/CLA9VC5JJ
n 3

10 CTOPHA JKHSIH Ha SEMIIC 1 hitps://m.eds00.ru/MJIYY IMVX7
METOABI €€ I/IBYIICHI/Iﬂ
T

11 HHOTESBI TPOHCXOAICHITA https://m.eds00.ru/EKNHXBOS2
JKA3HU Ha 3emiie
P

12 43BHTHE KHU3HH HA 3EMIIE 110 https://m.edsoo.ru/ECINSTF62
3paM n HepI/IOIIaM
OCHOBHLIG 3TaIllbl 3BOJJIFOIIUN
PACTHUTCIIBHOI'O U J)KUBOTHOI'O

T §) Ne

13 MHpa. HIpaKtiieckas pabota 0.5 https://m.edsoo.ru/7K1LYOSCT
1 ((HSy‘IeHI/Ie NCKOIIACMBIX
OCTAaTKOB paCTeHI/Iﬁ " XJKUBOTHBIX
B KOJIJICKIIUAX >
C

14 OBPEMCHHAT cHCTeMa https://m.edsoo.ru/MWSEXNIYAK
OpFaHI/I‘leCKOFO MI/Ipa
6]

15 BOITIOMITT HETOBEKA https://m.edso0.ru/ADV3JERUE
(anTpoOmOTEeHE3)

16 Jlpwicymue cutbi (Gaxropsi) hitps://m.eds00.ru/D7IZMBYPQ
aHTpOIIOTeHe3a

17 OCHOBHRIE CTa/IHH SBOMOMMH https://m.edso0.ru/14G19MQ4K
YJCIIOBCKA
YenoBeueckue pacel U

18 MIPUPOJIHBIC ATl TAlUN https://m.edsoo.ru/XL7QKC5PK
YJCIIOBCKA
P 7 .

19 e3epBHEIi ypok. Obobmenne hitps://m.eds00.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

pa3BUTHE )XKU3HU HA 3eMIie»

20

21

DKoIOoTH KaK HayKa

Cpenpl oOuTaHus u
IKOJIOTHYECKUE PaKTOPHI

https://m.edsoo.ru/K46 KON56I

https://m.edsoo.ru/DCOIEUICY

22

23

AOGuotnueckue GaKkTopsbI.
Jlaboparopnas pabota Ne 3.
«Mopdodonoruaeckue
0COOEHHOCTH pacTeHUH U3
pa3HBIX MECT OOUTAHHSIY.
Jlaboparopnas pabota Ne 4.
«BnusiHEE cBETa Ha POCT U
pa3BUTHE YCPEHKOB KOJIEYCay»

buoTtuueckue GaxTopsl

0.5

https://m.eds00.ru/G7NF3P1NM

https://m.edso0.ru/A6Z8MGNQOR

24

DKOJIOTHYECKHE XapaKTEPUCTUKU

nonyssanuy. [Ipaktrnaeckas
paborta Ne 2 «IToacuér
IJIOTHOCTH MOMYJISALUNA Pa3HBIX
BUJIOB PACTCHHID

0.5

https://m.edsoo0.ru/X42J6 ABRN

25

26

Coo0miecTBa OpraHu3MOB —
OHOoLIEeHO03

DKOJIOTUYECKHE CUCTEMBI
(3KOCUCTEMBI)

https://m.edso0.ru/0T2K1PNGZ

https://m.edsoo.ru/S1LIRWZMR

27

OcCHOBHBIE TTOKA3aTeNN
9KOCHCTEMBI. DKOJIOTHYECKHE
nupamubel. CBOMCTBA
skocucreM. Cykieccus

https://m.edso0.ru/NSTEWOGPE

28
29

[IpupoiHBIE S5KOCUCTEMBI

AHTpOHOF@HHBIG 9KOCHCTCMbI

https://m.edsoo.ru/WIDMMUBC5

https://m.edsoo.ru/MWRS65U3WC



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
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

buocdepa — rinobanpHas

30 1 https://m.edso0.ru/2X1VG50Q18
3KOCHCTEMA 3eMIN

31 3axonomepHocTH 1 https://m.edsoo0.ru/\VV5JT6B38Z
CYIIECTBOBaHUSA OHOCHEpHI
q )

32 CHIOBEUCCTBO B Ouochepe 1 https://m.edsoo.ru/HXCDHPXDJ
3eminn
C

33 OCYHICCTBOBARHE HPHPOART 1 1 https://m.eds00.ru/187G37606
YeJI0BEYECTBA
PesepBHEIit ypok. O600ICHHE

34 TeMbl «C000IIIeCTBA 1 1 https://m.edsoo.ru/SW5XCF3K6
HKOJIOTUYECKUE CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOT'PAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (GOPMHUPOBAHUU COBPEMEHHOI
€CTECTBEHHO-HAYUYHON KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHON TPAMOTHOCTH 4YeNIOBEKa [UJISl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJIEpKaHUE OHOJOTUYECKUX TEPMUHOB U
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE DSHEPIHH), TOMEoCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

YMeHue uznarath OMOJIOrHUECKHUE TEOPUU (KJIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pa3usi M TPOUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUM U 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTHM  TPOIECCOB OOMEHa  BEHIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€HE3)




VYMmenune MMPUMCHATH TOJIYUYCHHBIC 3HaHUA JJIA OG"bSICHeHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rPpaMOTHOTO TMOBEAEHUA B  OKPYXKAIOWIEH NPUPOJHOU  CPEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIMBAaHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/IGpI/II[HOI‘ (O) CKpCIIUBaHHUA JJIsL npeacKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe C Y4eOHBIM U JIaOOpaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATh MH(OPMALUIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3/iaBaTh COOCTBEHHBIC TUCHMEHHBIC U YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIINIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPKAHWE OWOJIOTHYECKUX TEPMHUHOB H

TIOHSITHI: BUJ, HOMYJISIUA, FeHO(l)OH,I[, 9BOJJIIOLUA, ABUKYHINUC CHUJIbI




(paxtopsr) 9BOJIIOLINH, MIPUCIIOCOOICHHOCTD OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHus,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPUH (IBOJIIOLMOHHAS Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKkoHOMepHOCTH (3apojsbiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyreit sBomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTe  TpaHULBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAJCTh METOJAMH HAYYHOTO T[IO3HAHHS B OHOJIOTHH
(HabmroleHHEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIICIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IIPU3HAKH CTPOCHUA
OMOJOrMYEeCKUX OOBEKTOB: BHUJOB, MNOMYJSIHM, HPOIYLEHTOB,
KOHCYMEHTOB,  PCIYyLEHTOB,  OWOTCOLIEHO30B M  DKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKUX (HaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA YPHEPTHH B HIKOCHCTEMAaX, aHTPOTIOTEHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0OIEHUSI HOPM
rpaMOTHOTO TMOBEAEHHUS B  OKPYKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu AJId palfluOHAJIBHOTO IMMPUPOJAOIIOJIb30BaHUA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U S9HCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpPAKTUUYeCKue paboThl,
cobmogarh mpaBwia Npu pabore ¢ y4yeOHBIM M J1aOOPATOPHBIM

obopymoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcTouHUKOB (CMMU, HayuyHO-TIONYJsipHBIE MaTepUaIIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH 1O OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorus xak Hayka

11

buonmoruss — Hayka o xwuBOM mupupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBpEMEHHOM HayuyHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

Mertoabl MO3HaHMS KUBOW NHPUPOAbI (HAOJIOJEHHE, SKCIIEPUMEHT, OMMCAHHE,
U3MepeHue, Kiaccupukaluus, MOJECIUPOBAaHUE, CTaTUCTHYECKass oOpaboTka
JTAHHBIX )

JKuBble cucTeMbl U UX OpraHu3aLus

XKusble cucremsl (6uocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

YpoBHU oOpraHuzanuyd OUOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIIETOYHBIMH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOCepHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpO3eMeHThl. Boga u  muHepanbHble BenlecTBa. DyHKIMUM BOAbBl U

MHUHCPAJIbHBIX BCIHICCTB B KIICTKC. HO)II[Cp)KaHI/Ie OCMOTHYECKOro Oananca

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMble M 3aMEHUMBIE AMHMHOKHUCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHe cBoiicTBa OenkoB. buonormueckue
GbyHKIIHN OEIKOB.

depmeHTHl — Ouosoruueckue kartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTpatHas croenuduuHoctb. Kodepmentsl. Burtamunbl. Otnnuus

(hepMEHTOB OT HEOPTAHNUECKUX KaTaIN3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIHOKO3a, pubo3a u Je30Kkcupu0o3a), Aucaxapuibl
(caxapo3a, JaKkTo3a) W TMOJUcaxapuibl (Kpaxmasl, TJIUKOTEH, IEJUTI0I03a).
buonornyeckue GyHKIUHU YIIE€BOIOB.

Jlununael:  TpUraMLepuAbl,  crepounsl,  Qochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkmuu JgunuaoB. CpaBHEHHE

YrijIeBOJ40B, OCIIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

3.5

Hyxnennoseie kucnotel: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpUL. Metoanl N3YUCHUA KIICTOK




3.6

Knerka kak nenoctHas >xuBas cucrema. OOuye Mpu3HAKH KICTOK: 3aMKHYTas
HapyxHasi memOpana, monekynsl JIHK kak renmermyeckuii ammapar, cucreMma

cuHTe3a OeJika

3.7

3.8

Tunel KJIETOK: dyKapHOTUUYECKast U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MPOKApUOTHUECKOW  KJIeTKW. Knerounas crenka Oakrtepuii. CrtpoeHHE
AYKApUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, dXUBOTHOM M

IpuOHON KIIETKU

IloBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAas CTEHKA, IJIMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ coiicTBa U pynkuuu. [{utonnasma u eé
opranouipl. OTHOMEMOpaHHbIE OPraHOWIbl KJIETKH: JHIOIIa3MaTHYeCKasi CETh
(OIIC), ammapar ['ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJAPUH, IIacTuabl. [IponcxoxkieHne MUTOXOHJIPUNA W IUlacTHI. Bumabl
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PHUOOCOMBI, KIIETOYHBIA LIEHT,

PCCHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxirouenus

3.9

Anpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: siepHas 000JouKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BCIICCTB B KIICTKC
H(HSH@I[CHTCJ’IBHOCTB KIJIICTKH

OOmMeH BemiecTB, WM METa00au3M. AcCUMUIIANNS (TUIACTUYECKHH OOMEH) H
JTUCCUMUIIALINS (PHEPIeTHYECKU OOMEH) — JBE€ CTOPOHBI €IMHOIO IpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(hepMeHTOB B 0OOMEHE BEIIECTB U MIPEBPAILICHUH SHEPTUU B KIETKE

4.2

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakunu GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocuHTe3. XEeMOCHHTE3HpYIoNHe OakTepuu. 3HaueHHE XEMOCHWHTe3a JUIs

JKA3HU Ha 3emie

4.3

4.4

4.5

DHepreTUYeckuii oOMeH B KJeTKe. PaciieruieHne BeIIeCTB, BBIJICICHUE W
aKKyMyJIMPDOBaHHME OHHEPrUM B KIETKE. OTambl HHEPreTHUYEeCKOro oOMeHa.
I'muxonu3. bpoxkenne u ero Buabl. KucinoponHoe OkHCIIEHUE, UM KIETOYHOE

npixanue. DPGeKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peaxiun marpuunoro cuntesa. I'enernueckas nndopmanus u JJHK. Peanuzamms
reHeTnyeckol uHdopmanuu B kieTke. ['eHeTHMyecKuit KOJ M ero CBOMCTBA.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KonupoBanue amuHokuciot. Posb pubocom B 6GuocunTese Oenka

Hexnerounsle ¢opmbl xu3Hu — BHUpychl. Mcropusi otkpeitus BupycoB ([I.U.




5.1

NBanoBckuii). OCOOEHHOCTH CTPOCHUS H IKU3HEACATEIHHOCTH BHPYCOB.
baktepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M YEJIIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oynurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA
Pa3zmHOXkeHMe U HHAUBUAYAIBHOE PA3BUTHE OPraHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u mMuTO3.
[Ipoueccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunte3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIM HabOp — KapUOTHIL
JImIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PA3MHOXKEHUS W HHAWUBUAYAJILHOTO Pa3BUTH
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaum muto3a. [Iporeccel, mpoucxonsiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

5.2

5.3

5.4

@opMbl pa3MHOXKEHHsI OpPraHHW3MOB: Oecrioyioe U MosioBoe. Buabl Gecrnosnoro
pPa3MHOKEHHMS: JEJCHUE HAJABOE, IOYKOBAHME OJHO- WM MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pPa3MHOXEHHUE. HckyccTBenHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUSA OT OECI0I0ro.
Meiio3. Craguu wmeiio3za. [lpouecchl, npoucxonsdiue Ha CTaausIxX MekHo3a.
IloBenenne xpomocoM B Meio3ze. Kpoccunrosep. buonoruueckuit cmpicia u

3HaYeHNEe MeNo03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIE
JKeJe3bl: CEMEHHUKU U AMYHUKU. OOpazoBaHHE M Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaro3omj, ULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. [laprenorenes

5.5

6.1

WnnuBuayanbHoe  pa3BuTue  (OHTOTeHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Drarbl SMOPHUOHATILHOTO PAa3BUTHUSL Y TTO3BOHOYHBIX JKUBOTHBIX:
npoOrieHue, racTpyisiuus, oprasoreres. IloctamOproHansHOe pa3BuTue. TUIBI
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HEMpsiMoe (JIMYMHOuYHOe). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BHI3bIBATh BPOXKIEHHBIE
YpOJCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU,

CTaauu pa3BUTUIA
HacneacTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB

[Ipenmer u 3anaun reHeTuku. Mcropus pa3BuTus reHeTUKUA. BKitagx pocCUUCKUX
U 3apyOexHBIX Y4YEHBIX B pa3BUTHE TEHETUKH. METonbl TEHETUKH

(TuOpUAOTOTUUECKHH, UTOT€HETUYECKU, MOJICKYJISIPHO-T€HETHYECKHUT ).




OcHoOBHBIC TeHEeTHYECKHE MOHATHS. | eHeTHuecKkas CHUMBOJIMKA, UCIIOJIb3yEeMasd B

CXeMax CKpeLIUBaHUI

6.2

6.3

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, YycTaHOBIeHHbIe [. MeHnenem.
MoHoruOpuaHOe CKpelBaHue. 3aKOH eAMHOOOpa3us TUOPHIIOB IEPBOTO
nokosneHus. IlpaBwiio [OMUHHpOBaHUA. 3aKOH pacIUEIUICHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpeuuBaHue. 3aKOH HE3aBUCHMOIO HAclIeIOBaHUS IPU3HAKOB.
[{uToreHeTNYeCKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEE
ckpeuuBanue.  Mcmnonp30BaHME — AQHANM3UPYIOLIETO  CKPEUIMBAHUS IS

OIIPECACIICHUS I'€HOTHUIIA ocobu

CueruieHHOe HacienoBaHue npuzHakoB. Padota T. Moprana 1o cremjieHHOMY
HacleIoBaHUIO TreHoB. Hapymienwe creruieHus TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEIeNeHHE TMojia. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHbie opranu3Mbl. HacrmemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIJICICTBECHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapualmoHHBIM psag U BapUallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MO (PUKAIIMOHHOW H3MEHUYHNBOCTH

HacnencrBenHasi, wiM TeHOTHUNMYECKas, W3MEHUMBOCTb. KomOuHaTHBHAsA
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTH. MyTannoHHas u3MeH4MBOCTh. Kraccudukamus MyTanui:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHble
(bakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HAacHeACTBEHHON n3MeHunBoctu H..

BasusioBa

6.6

I'enetnka wuyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOIbI TEHETUKH
4eJI0BeKa: TreHEeaJIOTUYCCKHI, OJIM3HEIIOBBIN, IIUTOrCHETHYCCKHI,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeThuYecKkuii. CoBpeMEHHOE OmpeaelieHUue
FE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCJIE C
momompio III[P-amanu3a. HacnencrBeHHple 3a0oiieBaHUS dYeaOBEKa: TCHHBIC
0ose3Hu, 0OJIE3HU C HACJIEICTBEHHOU MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTaluu. [IpHHIUIBI 370pOBOTO
oOpa3a KW3HU, JUATHOCTHKH, NTPOMUIAKTUKA U JICYCHHS] TEHETHYECKUX
Oone3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIBbTHPOBAHUE. 3HAUCHUE MEIUITMHCKOU

TCHCTUKHU B IPCAOTBpAICHUN U JICUCHUH IT'CHCTUUCCKHUX 3a00JICBaHNH YeIOBEKa




Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXIACHUE CEJIEKIUU U JOMECTHKAIIUA.
Yuyenne H.M. BaBuioBa o0 TIeHTpax MPOUCXOXKACHUS UM MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKICHHS TOMAIIHUX >KUBOTHBIX. CopT,
opo/ia, IITaMM

CoBpeMeHHbIE METO/ABl CeJeKIMH. MacCoBbIi W MHIAMBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM PAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHusS. CKpenMBaHUE YUCTBHIX IJTUHUH.
I'ereposuc, niu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanéunas rulpuamszanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHes U
MOJIy4YeHUE TOJHUIUIONA0B. JIOCTHIKEHMSI CEJIEKIMM PACTEHHH, >XUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpaciab IPOU3BOJCTBA. ['€HHas WHXKEHepus. OTarlbl
co3nanua pexkomOuHaHTHOM JIHK u Ttpancrennsix opranumsmon. Kierounas
nmxeHepus.  Kinetounsle  KyiabTypbl. MEKpPOKIOHAIbHOE  Pa3MHOMKEHUE
pacrenuil. KiloHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPTaHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — reHermuecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KIIACC

Kona

11

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

DBOJIOIIMOHHAST OUOIOTHUS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3BoNoUMU.  [lameoHTONOTHYECKHE:  TMOCIEN0BATENbHOCTD
IIOABJICHUS BUJAOB B HaJIEOHTOJIOTUUECKOH JICTONMHUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaduueckue: cxoactBo u pasznuuue ¢ayH U (IOp MaTEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKUE: CXOJCTBA U Pa3U4Msi IMOPHOHOB PA3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/ILIeCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXAaHU3MOB HACJICACTBECHHOCTU U OCHOBHBIX MeTa0OIIMUECKNX HYTCI\/’I Y BCEX

OpraHnu3MoB

1.2

OpomonmonHass  Teopuss Y. Jlapuna. IlpennochbulkM  BO3HMKHOBEHMSI
napBUHM3MA. JIBMOKYIIME CHJIBI 3BOJIIOLMM BUAOB 1o JlapBuHYy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYMBOCTbD,

O0opn0a 3a cymecTBOBaHNE, ECTECTBEHHBIN 0TOOD)




1.3

14

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢AMHKuIa BUAa U 3BOJIFOIIUA

JBmwxynme cuibl ((hakTophl) SBOJIOLMU BUIOB B Hpupoae. MyTaluoOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHBIE BOJHBI U Jpeid
reHoB. M3omsnus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOIuil (akTop
sBOOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh OPraHM3MOB Kak pe3ynbTaT d3Bomouuu. IIpumeps
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(03bl U HAMOAIANTALINY.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUJ000pa30BaHUS:

FCOFpa(bI/I‘l€CKOC, 9KOJIOTHYECKOE

1.5

2.1

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHasl, napasienbHas. HeoOpaTtuMocTs 3BONIOLMU
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHayuyHble TIpEACTABIEHUS O 3apOKICHUU KU3HU. HayuyHble TIUIOTE3BI
BO3HUKHOBEHMS >KM3HM Ha 3emsie: abuOreHe3 W TaHCIepMUus. XUMUYECKas
3BOJIOLHUSA. ODKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Havanbabie sTanel Omosnorumdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KIJICTKH M UX 3BOJIFOIIMA. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

2.2

PasButue xu3znm Ha 3emsie mo spam u nepuojgaM. Karapxei. Apxelickas u
nporepo3oiickas opel. [lameosoiickass spa W €€ TNEpHOIbl: KEeMOPUNMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHH, KaMEHHOYIOJIbHbIM, NEPMCKUMU.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa W €€ mepuoisl: NAJICOre€HOBBIM,  HEOTE€HOBBIM,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMAaTa M TEOJOTMYECKHX IPOIECCOB.
OcCHOBHBIE ITaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpPa. ApoMOpP(O3bI Y
pacTeHUW H KUBOTHBIX. [losiBIEeHWE, paciBeT W BBIMHUPAHHE TPYII KUBBIX

OpraHnu3MoOB

2.3

2.4

Cucrema OpraH”u4eCcKOoro Mupa KakK OTpaKCHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

DBoronUs 4YejgoBeka. AHTPOIOJIOTHUS Kak Hayka. Pa3Butue mpeicTaBieHHH O
IIPOUCXOXACHUN YelloBeKa. Meroabl M3ydeHHs aHTponoreHesa. CxoncrBa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.

JBmwxyume cuibl (pakTopbl) aHTponorenesa. HaciencTBeHHas M3MEHYUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIIecTBEHHBIH 00pa3 >KU3HU, W3TOTOBJICHUE OPYIUil

TpYAa, MBIIIJICHUE, peYb




2.5

2.6

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YelloBek
ymensiid, Yenoexk mnpsamoxomaumui, YenoBek Heanaepranbckuii, YemoBek
pa3syMHblii. Haxonku MCKOmaeMblX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUS

Yenoseuyeckne pacsl. OCHOBHbBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpa3uickas),
HEerpo-aBCTPaJIONIHAs (3KBaTOpHalIbHAs), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). UepTsl MPUCIOCOOICHHOCTH IPEICTABUTENICH UEIOBEYECKUX Pac

K YCJIIOBHAM CYLICCTBOBAHMA. EI[I/IHCTBO YCJIOBCUYCCKHUX pac. KpI/ITI/IKa pacusmMma

OpranusMsbl 1 OKpyXxKaromias cpeaa

3.1

Okoslorusi Kak Hayka. 3afauyd W pas3fieibl 3KOJOIMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHusl OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIHAs, [IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

3.3

3.4

Okonoruueckne  (aktopel. Krnaccudukamuss  sxomormyeckux — (hakTopos:
abuoTuueckre, OMOTHYECKHME M aHTpomoreHHble. JlelcTBUE HKOJIOTMYECKUX

(haKkTOpOB HA OPTAHU3MBI

AbGuoTtnueckue (HaKTOphI: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAM3M.
[lpuciocobnennss OpraHu3MOB K  JCHCTBHIO aOMOTHYEeCKUX  (hakTopoB.

buonornueckue puTMsl

buotnueckune Qaxtopbl. Bumbl OMOTHYECKHX B3aWMOJIECHCTBHIA: KOHKYpPEHIIHS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxXJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6IJ.[CCTB8.X

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTcin
nomyJjadauuu: 4YUCJICHHOCTH, IINIOTHOCTBb, POXIAACMOCTb, CMEPTHOCTL, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU MOITYJIAIUNA U e€ peryisusa

COO6H_ICCTB3 1 3KOJOTMYCCKUC CUCTEMBI

4.1

4.2

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHAas, Tpoduueckass (muuieBas). Buabl-nomuHantel. CBsi3u B

OHOIIEHO3€E

Okosnoruueckue cucrteMbl (dkocucteMbl). [loHstTe 006 3Kocucteme H
ouoreonenose. DYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTHI, peIyIIeHThl. KpyroBopoT BEmIeCTB M TIOTOK SHEPTUH B SKOCHUCTEME.
Tpoduueckue (nuimieBble) YpPOBHH 3KOCHCTEMBL. lluiieBble Ilemu U CeTH.
OcHOBHbBIE TOKa3aTeJM HKOCUCTEMBI: OHOMacca, MPOAYKUHUSA. DKOJOTHYECKHE

nupamMubl: TIPOAYKIUH, HYHCICHHOCTH, ouomaccel. CBOICTBa YKOCHUCTEM:




YCTOMYMBOCTb, CaMOPEryJsiius, pazputue. CyKkueccus

4.3

4.4

4.5

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIUPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOreHHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. Y pOO3KOCUCTEMBL.
buonorudeckoe v X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroilumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYeCKOTro pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owmocdepe. I'paHuibl, coctaB U CTPYKTypa
ouocdepsl. Kupoe BemecTBo M ero ¢GyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aTBbHOW AKOCHCTEMBI. J[MHAMHYECKOe paBHOBeCHE W OOpaTHas CBs3b B
ouocdepe. KpyroBopoTel BemiecTB M OHOTCOXMMHUYECKHE LUKIIBI AJIEMEHTOB

(yrmepopa, azora). 3oHaIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITU

YenoBedecTBo B Omocdepe 3emim. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
['moGaibHbIE YKOJIOTHYECKUE MTPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIPABJIEHUS MNPUPOJHBIMH pecypcaMu U HUX

HCIIOJIBb30BaHUC. [[OCTI/I)KCHI/ISI OHOJIOTUH U OXpaHa IpUupoabl




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Y4eOHUK 0M010TUM: OCHOBHON yueOHUK U3 defepanbHoro nepeuns 1 10
KJacca (Hanpumep, nox peaakuueit B.B. Ilaceunuka, N.H. [TonomapéBoii niu
B.A. CuBornasosa), coorBerctBytouuii ®I'OC.

Pa0ouas TeTpaab: neyaTHoOE U3JaHUE C 33JaHUSIMU U CXEMaMHU, JIONOJIHAIOIIEE
y4eOHUK.

Terpanp aust 3anuceii: ctaHgapTHAs TeTpaab (B KIETKY, 48 wim 96 1ucToB) 11
KOHCIIEKTOB U BBITIOJTHEHUS KJIACCHBIX WJIU IOMAIIIHUX padoT.

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Buosorus (yrinyonennslii ypoBens) : Peanuzanus tpedoBanuiit ®I'OC cpennero odriero
oOpa3oBanus : Mmeroanueckoe nocodue ans yuutens / [JI.A. Iapuryruna, A.B. OBUNHHUKOB,

O.B. Konsacuukos, C.M. I'narones]; nox pex. JI.A. Ilapmytunoit. — M.: ®T'BHY «MuctutyT
CTpaTeruu pa3BUTHs oOpa3oBanus», 2023. — 154 c.: mi.

buosorus. 10-11 kiaaccsl. Yriyo6aeHHblii ypoBeHb. MeToauveckoe nocooue (arop B. B.
[TacedyHUK U Jp.) — COAEPKUT PEKOMEHAAIINHU IO Pean3allluy YIIIyOJIEeHHOTO Kypca.
buosiorus. Iloypounsie pa3padorku k yueonuxky B. B. [laceunuka (10-11 kiaaccsl,
0a30Bblii yPOBEHb) — T'OTOBBIC CIICHAPUHU YPOKOB, TEMATHUECKOE INIAHUPOBAHUE U
METOIUYECKHE COBETHI.

OcHoBbl 3k0y0run. 10-11 kaacesl. Metoanueckoe nocodue (n3aatensctBo «IIpocerienue»)
— MaTepHabl Uil IPENoJaBaHus IKOJIOTUYECKUX MOAYIIEH U pa3/iesioB.

Buosorus. lonoHuTEeIbHBIE MATEPHAJIBI K YPOKAM M BHEKJACCHBIM MEPONPUATHIM B
10-11 kaaccax (coct. M. M. bonnapyk, H. B. KoBputnHa) — cOOpHUK MPaKTUYECKUX 3aIaHHH,
TECTOB U BHEKJIACCHBIX TEM.

IIpakTHKYMBI H TOATOTOBKA K 3K3aMeHAM

buosorus. boabmoi cOOpHUK TPEHMPOBOYHBIX BAPHAHTOB s moArorosku k BIIP. 11
KJace (aBTop A. MaranuH) — MaTepuaisl Uil IPOBEPKU 3HAHUM U IPOBEJEHUSI IPOBEPOUHBIX
pador.

EcrecTBeHHO-HAy4YHasi rpaMOTHOCTH. COOPHHMK 3TaN0HHBIX 3aaHuii (ox pen. . C.
KoasneBoit) — 3amanus 11 GopMupoBaHUs MPAKTUYECKUX HABBIKOB aHAIM3a JaHHBIX.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

W Denepanbubie Bepupuuuposannbie miathopms! (LIOK)

DPI'UC «Most mkosa» (myschool.edu.ru) — eauHbIi J0CTYIT K CEPTHPUITUPOBAHHOMY
KOHTEHTY, CIIEHApUsAM YPOKOB M HOPMATHBHBIM JJOKYMCHTaM.

Bubanorexa IHIOK (Exunoe conepxanue odmiero oopaszoBanust — €0ds00.rU) — COAEPIKHUT
pabouune mporpaMmel 1o 6uoioruu st 10—11 kinacco (6a30BbIN/yTryOaeHHBINH YPOBHH),
METOAMYECKHE PEKOMEHIALMU U KOHCTPYKTOP pab04MX MPOrpaMm.



Poccuiickas 3sekTponHas mkoga (PIIII) (resh.edu.ru) — monHbIi Kypc BUACOYPOKOB 110
OMoJIOTHH CTapIIeH MIKOJIbI (001Iast OMOIOTHs, TCHETHKA, YBOJIOIUS, YKOJIOTHS),
WHTEPAKTUBHBIC 32/1a41 U KOHTPOJIbHBIC 3aaHHUS.

Enunas xkosutekuust LHIOP (school-collection.edu.ru) — apxuB MyIbTHMEAUHHBIX OOBEKTOB,
WUHTEPAKTUBHBIX MOJIEJIEN M TJIAKATOB 10 [MTOJIOTUH, TCHETHKE W KOJIOTHH.

4 BupryainsHsie 1a60paTOPHI K HHTEPAKTHBHBIC MOCIH

Oo6s1ako 3nanmii (001axko-3Hanuit.pd / labkabinet.ru) — nnTepakTuBHBIC TAOOPATOPHBIC
npakThyeckue padotsl o ouonoruu ais 10—11 knaccos, anantupoBanubie mog Y MK u3
denepanbHOTO MEePEYHS.

VirtuLab (virtulab.net) — BupryansHas o6pa3oBaTeibHas 1a00PATOPHSI C TPEXMEPHBIMH
OKCIIEPUMEHTAMH 110 00IIIei OHOJIOTHH, IKOJIIOTHH U TCHETHKE.

PhET Interactive Simulations (phet.colorado.edu) — GecriatHble HHTEPaKTUBHBIC
CUMYJIATOPHI (pasnen «bronorusy») A IeMOHCTPAIMH MUKPOIIPOIIECCOB: KCIPECCUS TCHOB,
€CTECTBEHHBIN OTOOD, JIeJICHUE KIETKH (MUTO3/MEI03).

W& [Tonroroka k EI'D u quarHocTukam

OTkpbiThliil 0ank 3agannii ®UIIHU (fipi.ru) — nepBOMCTOYHUK BCEX IK3aMEHAITMOHHBIX
3aJ[aHuil, HOPMATHBHBIX JJOKYMEHTOB (I€MOBEPCHH, ClIEHU(UKAIINHN, KOJAU(PHUKATOPHI IO
Ouosorum).

Kanan «buopo6or Imutpuii [lo3ausikos» (bio-fag.ru) — oaun u3 aydmx npopuiIbHbIX
PECypcoB ¢ aKTyaJabHOM TEOpUEH, TECTaMu, pa3dopaMu CIOXKHBIX 3aaHuil EI'D u reneTnyeckux
3aj1av.

Pemy EI'D / Cnam I'HA (bio.reshuege.ru) — momysisipHbIii Ki1acCUPUKATOP IK3aMEHAIIMOHHBIX
3aj1a4 JJIsi TPEHUPOBKH M aBTOMATHYECKOTO KOHTPOJISI 3HAHUI yJaIInuXcsl.

i\ MeToauueckue Marepualibl U TOTOBBIE CLIEHAPUU

Menuateka «IIpocBemenue» (Prosv.ru) — OecruiaTHbie METOHUYECKHE TIOCOOHS, TOYPOUYHBIC
pa3pabOTKU U TEXHOJOTUYECKHE KapThl K yueOHukam ouosorun 10—11 xmaccos (YMK B. B.
[Taceunuka «JIunus xuzan», Y MK . H. [Tonomapesoii u ap.).

SAKnace (yaklass.ru) — 6a3a uudpoBsix paboumx TeTpajell 1 TPCHAKEPOB C ABTOMATUYECKON
HPOBEPKOM ¥ 3AIIUTON OT CIIUCHIBAHUSI (TCHEpalUs YHUKATbHBIX BAPUAHTOB).

InternetUrok (interneturok.ru) — BumIe0ypOKH, KOHCIIEKTBI U TECTHI IO BCEM TeMaM 00I1Iei
OMOJIOTHH CTapIIEH IITKOJIBI.

M3narennckuii nom «IlepBoe centssops» (bio.1september.ru) — metoauyeckuii sKypHam u
CO00I1IeCTBO YUHTENEH ¢ 6aHKOM OTKPBITHIX YPOKOB U NMPE3EHTAIH.






