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INOACHUTEJIBHAS 3AIINCKA

[Tpu paspaboTke MmporpaMMbl MO OHOJIOTUU TEOPETUYECKYI0 OCHOBY ISt
OTIpe/IeTICHUS] TMOAXO0J0B K (DOPMHPOBAHHIO COACPKAHMS yUeOHOro TpeaMeTa
«buosorus» cocraBWwid: KoHIentyaiabHble mnosoxenus @OIoOC COO o
B3aMMOOOYCIIOBJIEHHOCTH ILI€JIEH, COJEp)KaHMs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBAaHUM K YPOBHIO TTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIUX IEIAX U
NPUHIMIIAX, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHHE CHCTEMbI CpPEIHETO
obOuiero oOpazoBanusi B Poccuiickoii ®enepanuu, a Takxke MOJOKEHUS O
cnenuduke OMoIOTHY, €€ 3HAaUCHUU B TO3HAHHUH KHBOW MPUPOBI M 00ecTieYeHUN
CYLIECTBOBAHUS 4eIoBeYecKOro oobmiectBa. CoOrlaCHO Ha3BaHHBIM IOJOXKEHHSIM,
OTpe/IeTICHbl OCHOBHBIC (DYHKIIMU MTPOTPAMMBI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NOpelcTaBlIeHUE O ILensX, 00 obuiei
CTpaTerud OOYy4YEeHHs, BOCIHMTAHUS M PaA3BUTHA OOYYAIOUIUXCA CpPEACTBAMHU
yuebHOoro mnpeamera «buonorus», omnpenenaser o00s3aTeNbHOE IPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pachpelelieHne I0 pa3ienaM W TeMmaw,
PEKOMEHIyeMYIO TIOCTIEI0OBATENBHOCTh M3YUCHHs YUEOHOTO MarepHalia ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3CH, JIOTUKH 00pa3oBaTeIbHOTO
IpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yJarOImMUXCs.

B mporpamMe 10 OHONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METaNpeIMETHBIM W TPEIMETHBIM pe3yJbTaTam
oOyueHust B (GOPMHPOBAHWM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIHHOM
JeATEIbHOCTH/YUEOHBIX JEHCTBUNM OOYYalOMIMXCA 10 OCBOCHHUIO COJCpPKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no Ouosnoruu (10-11 kiaccel, 6a30BbIi YPOBEHb) peaiu30BaH
OPUHLIKIT TPEEMCTBEHHOCTH B HM3y4YE€HUW OHoONoruu, Onarogaps deMmy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTHE 3HAHWUW, CBSI3aHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IICHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze >KU3HH M OEpeKHBIM OTHOIIECHHEM K OKpPY’KArolled MPHUPOJHON Cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOLIEOMOIOrHUYEeCKUX TEOpUM, a TakKe 3HaAHHUM O
CTPOCHHH >KMBBIX CUCTEM Pa3HOTO pPaHra M CYNHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTMH YJEICHO BHHUMAaHHE HMCIIOJb30BAHHIO
MOJTyYEHHBIX 3HAHWN B MOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM YHKcie: NPOPMIAKTUKU HACJIEJCTBEHHBIX 3a00JeBaHHUI ueraoBeKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 00OCHOBaHUS IKOJIOTUYECKU
[[EJIeCO00Pa3HOr0 TOBEACHUS B OKpPYXKAIOIIEH MPUPOJHOW Cpeae, aHaimmsa
BJIMSTHUST XO3SUCTBEHHOW JEATEIHLHOCTH YEJIOBEKAa HAa COCTOSIHME MPUPOIHBIX H



MCKYCCTBEHHBIX IKOCUCTEM. Y CWIICHHE BHUMAHUSA K MIPUKJIATHON HAMPABIEHHOCTH
yueOHoro npenmera «buosorus» MpOJUKTOBAHO HEOOXOIUMOCTBIO OOeCreueHus
YCJIOBHUM ISl pEIICHHS] OJHOM M3 aKTyaJbHBIX 3a]a4 LIKOJIBHOTO OMOJIOrMYECKOro
oOpa3oBaHusd, KOTOpass mpeanonaraeT (OpMHUPOBaHHE Yy  OOyYaroIIUXcs
CIIOCOOHOCTH aJalTUPOBAThCA K WM3MEHEHHUSIM JHHAMUYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMAET BaXKHOE
Mecto. OHa obOecrneunBaeT (GOPMUPOBAHUE Y OOYYAIOUIUMXCS MPEJICTABICHUN O
HAyYHOW KapTHUHE MHpa, pacIIupsieT U 0000IIaeT 3HaAHUS O KUBOM Mpupoje, e
OTJIMYUTENIbHBIX TMPHU3HAKaX — YPOBHEBOW OpraHu3aliid W 3BOJIOLMH, CO3MAET
YCIOBUSL  JJiA: TIO3HAHMS  3aKOHOB  JKMBOM  MNpUPOABL, (POpMHPOBAHUS
(yHKUIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro oopasa
JKU3HU, KOJIOTUMYECKOT0 MBIIIEHUS, IEHHOCTHOI'O OTHOIICHUS K )KMBON MPHUPOJIE
U YEJIOBEKY.

Bonbioe 3HaueHNE OMOJIOTHSI UMEET TaKXKe JIJIs PEIICHUs] BOCIIUTATEIIbHBIX U
pa3BUBAIOLIMX  3aJady  cpeaHero oOmero  oOpa3oBaHMs,  COLMAIA3ALUU
oOyuarormuxcs. M3ydenne 6uonmorun oOecrednBaeT yCciaoBHs Uil (HOPMUPOBAHMUS
WHTEJUIEKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX © HWH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYPhI, CIIOCOOCTBYET MHTETpallMi OMOJOTMUYECKUX 3HAHUHU C
MIPEICTABIICHUSIMHU U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHSI O MPEIHA3HAYCHUH YYEOHOro MpeameTa
«buonorusi» COCTaBMIM OCHOBY JJisi OMpEeNeieHUs TMOIXO0I0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHus, MPEeACTaBICHHOr0 B MporpaMme Io
OHOJIOrUu.

Ot6op comepxkanus ydeOHoro mpeamera «buonorusi» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOIO MOJX0Jld, B COOTBETCTBUH C
KOTOPBIM OOydarouuecs JIOJDKHBI OCBOUTh 3HAHUS W YMEHUS, 3HAUUMBIC IS
dbopmupoBaHus 0OIIEH KyJbTyphl, OMNPEACIAIONUE aJCKBATHOE IIOBEJICHUE
YeJIOBeKa B OKPYIKAOIIEH IPUPOIHON cpeie, BOCTpeOOBaHHBIC B ITOBCEIHEBHOM
KU3HU U TPAKTHUECKO nesrenbHOcTH. Ocoboe MecTo B 3TOM cuUCTeMEe 3HAHHM
3aHMMAIOT 3JIEMEHTHI COJIEpKaHMsl, KOTOPbIE CIY>KaT OCHOBOM Jyisi ((OPMUPOBAHHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KApTHHE MHpa U
[EHHOCTHBIX  OPHEHTAIMSIX  JIMYHOCTH, CIHOCOOCTBYIONIMX  T'yMaHHU3aI[uu
OMOJOTNYECKOro 00pa30BaHMUS.

CTpyKkTypUpOBaHUE COJAEpX aHUs YYEOHOro maTepuaia B MpPOrpaMme II0
OMOJIOTMM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIUYUTENILHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHuU3aIiuu U
HBOJIIOIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeameta «buonorusy»
BBIJICJICHBI CIIEYIONINE COoAepKaTeabHble TUHUU: «buonorus kak Hayka. MeTo bl



HAy4YHOTO TO3HaHUs», «KieTka kak Oumonormueckas cucrema», «Opranm3m Kak
Oouonornyeckas cucremay, «CucteMa U MHOTrooOpazue OpraHM4YEeCKOTO MHpPay,
«IBOJIIOLUS KUBOU MPUPOBD», « IKOCUCTEMBI M MPUCYIIIUE UM 3aKOHOMEPHOCTH.

[enps u3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHNE  OOYy4YaIIUMHCS 3HAHUSMH O  CTPYKTYPHO-(YHKIIMOHATIHHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETeHHE YMEHHM
WCIIOJIb30BaTh ATW 3HAHUS JJII TPAMOTHBIX JCHCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1ienu u3ydeHus: yueoHoro mpeamera «buonorus» Ha 6a30BoM
YpOBHE 00ecTeunBaeTCs PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMbl 3HAHUU O OWOJIOTHYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUIax, CIy>KallluX OCHOBOM
uist OpMHUPOBAHUSI TIPENCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTUHE MUpPaA, O
METO/IaX HAYyYHOTO MO3HaHUSI, CTPOCHHH, MHOTOOOPAa3UU U OCOOEHHOCTSIX KUBBIX
CHUCTEM Pa3HOr0 YPOBHS OpPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOY4YalOIMIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyaJIbHBIX H
TBOPUECKUX CIIOCOOHOCTEH B MpOIlECCe aHaIM3a JAHHBIX O IMYTAX Pa3BUTHSA B
OMOJIOTMM HAyYHBIX B3IVISIOB, MJIEM M MOJXOJOB K H3YUYECHHIO YKHUBBIX CHCTEM
Pa3HOT0 YPOBHSI OpraHU3alluu;

CTAaHOBJICHHE Yy OOydYarommxcss oOmel KyJIbTyphl, (YyHKIIMOHAIHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHMU M OIbITA, TOJIYYCHHBIX IIPHU
M3y4YEeHUH OUOJIOTUH;

dbopmupoBaHre Yy OOydYalOMMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITENIbHOCTU YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUHI U arpoOHOTEXHOJIOTHH;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEl, COOTIOICHUS STHIESCKUX
HOPM IPHU IPOBEJICHUU OMOJIOTMYECKUX UCCIIET0BAHMIM;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHUM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KyIbTYpbl, 1151 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPUOOPETEHHBIX 3HAHUIM U YMEHUHN B MOBCETHEBHOM JKU3HU IS
OLICHKH TIOCJIEJICTBUI CBOEH ESITEIbHOCTHU MO OTHOIIEHUIO K OKpY XKarolen cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero o6miero oOpaszoBanusi «buomorus», uzydaemas Ha
0a30BOM YpOBHE, SBISETCS 00S3aT€NbHBIM Y4YEOHBIM IMPEAMETOM, BXOISAIIMM B
cocTaB IpeaMeTHon obsactu « EcTecTBEeHHO-HAYYHBIEC PEIMETHD».



Jlist u3ydenust Ouonoruu Ha 6a30BOM YPOBHE CPEIHETO O0Iero 00pa3oBaHMs
orBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Henenmwo), B 11 kmacce — 34
yaca (1 gac B HeemIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocoduert, TUKOM, I3CTETUKON U MPaBOM.
Ponp Ouonoruun B (OpPMHUPOBAHUM COBPEMEHHOM HAyYyHOW KapTHHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

Metoapl TO3HAHUS KUBOUW PUPOJIBI (HAOII0/IEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KiIaccupuKaius, MOJICTUPOBAHKUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

IToptpersr: Y. lapsun, I'. Menaens, H. K. Konsnos, k. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxeMbl: «MeTobl TO3HAHUS KUBOW MPUPOIBD.

JlaGopaTopHblie U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHHMe pa3IWYHBIX METOJIOB MpPH
W3Y4YCHUU OMOJOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aALMS.

JKusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otaundne
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKu ), OMoCEepHBIi.

JdeMoHCcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HI», «YPOBHH OpraHU3aldN
KUBOU IPUPOIBDY.

Oo6opynoBanue: moaenb Moiekyisl JTHK.

Tema 3. XumMu4ecKuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKAN COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKPO3JIEMEHTHL. Bo/la 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEPAIbHBIX BemeCcTB B KieTke. [lommepxkanue
OCMOTHYECKOI0 Oananca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnMble 1 3aMEHUMbIE aMUHOKUCIOThl. AMUHOKUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TIepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buomornueckue
GbyHKIMHN OENKOB.



depMeHTHl — Ouwosormdeckue Kartanusatopel. CTpoeHume (epmenTa:
aKTUBHBIA IeHTp, cyOcTpartHas creuuduunocts. Kodepmenrsl. ButamuHsbl.
OTnnunsa pepMEeHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  A€30KCUpud03a),
aucaxapuipl  (caxapo3a, JAKTo3a) M TOJIMcaxapulbl (Kpaxmai, TJMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepunabl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoWcTBa. buonormueckue QyHkuuum aunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHHUKOB SHEPTHUHU.

HykneunoBesie kucinotel: JHK wu PHK. Hykneotuaslr — MoHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue u pynkiuun PHK.
Buast PHK. AT®: cTtpoenurie u GpyHKIMH.

utonorusa — Hayka o kierke. Knerounas teopust — npuMmep B3anMOACHCTBUS
uzei 1 pakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKU.

Knerka xak 1enoctHas >kuBas cuctema. OOmMe MNpU3HAKKA —KIETOK:
3aMKHyTas HapykHas memOpana, mojekyisl JIHK kak renernueckuii ammapar,
CUCTeMa CUHTe3a OelKa.

Tunel KJIETOK: »yKapuoTHYeCKass M mpokapuotudeckas. OcoOeHHOCTH
CTpOEHUsI MpOKapHOTUYECKOM KieTku. Kinerounas creHka Oakrepuil. Ctpoenue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMUBOTHOW U
rpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJIUKC, UX
¢bynkuuu. [nazmaruueckas memOpana, e€ ceoiictBa U pyHkiuu. Llutomnnasma u eé
opranouipl. OnHoMemOpannbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
an30coMbl. [1olyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPWH, IIJIACTHBL.
[Ipoucxoxknenne MUTOXOHApUM W Tutactuia. Bunel mnactun. HememOpanHubie
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IEHTpP, LEHTPUOJU, PECHUYKH,
KIryTUKU. OYHKIMHA OPraHOUAOB KJIETKU. BKiltoueHus.

SAnpo — perynsaTopHslil eHTp kineTku. CTpoeHue saapa: sijaepHas 000JouKa,
KapuoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkuunc, P. ®@panknun, K. M. bap.

Huarpammelr:  «PacnpeneneHue XMMHYECKUX JJEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIE».

Tabmuter u cxemsbl: «llepuoamdeckas TabnMIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIEKYJIIbI BOJIbI», «buocunTes 0enkay, « CTpoeHUue MOJIEKYJIIbl OeIKa,
«Ctpoenue pepmenta», «Hykmennossie kucinotel. JJHK», «CTpoeHne MOJIEKyIIbI



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKApUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIeTKn», « YTIeBOJAbD, «JIumuasn.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHWE MJi1 IPOBEACHHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKPONpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTaaIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)y.

Jlabopatopnass pabora Ne 2. «M3ydeHue cTpoeHHsS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTEepUU IMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErnaparax u ux
OIHCAHUEN.

Tema 4. ’KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BelIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTHYECKUM OOMEH) 1
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOIr0 Ipollecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M SHEPIMM B MOHUMAHHUH
MeTabou3ma.

Tunbel oOMeHa BemecTB: aBTOTpodHBIN U reTeporpodHbid. Pons depmenToB
B 0OMEHE BEIIECTB U MPEBPALIEHUN IHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (oTocuHTE3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh POTOCHHTE3a. 3HaUCHHE (OTOCHUHTE3a IS KU3HH
Ha 3emuie. BiusiHue ycioBuii cpefibl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUS €r0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEMOCHUHTE3a ISl
YKU3HH Ha 3emIe.

OHepreTnueckuii oOMeH B KjeTke. PaciersieHue BelIecTB, BbIACICHUE U
aKKyMYJMpPOBAaHME DSHEPrud B KJIETKE. OTambl HSHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KuciopogHoe OKuCiIeHHE, WM KIETOYHOE
JIbIXaHUE. OxkucnurenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wunpopmauus u JHK.
Peanuzauust reHetudeckoil mHpopmanuu B KieTke. ['€eHEeTHYeCKHMi KOA U €ro
cBoiicTBa. Tpanckpumnius — matpuunbiii cunte3 PHK. Tpancmsius — OuocunTes
Oenka. Otanbl TpaHcasuuu. KomupoBanue amuHokucior. Pons pubGocom B
OounocuHTe3e Oenka.

Hexkinerounsie popMbl ku3HU — BUpPYChL. McTopus otkpbiTus Bupycos (/. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS © JKH3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, >KUBOTHBIX U YEJIIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc ummynoaeduiura yenoseka (BUY) — Bo3Oynurens CIIN/da.



OOpatHas  TpaHCKpUIIMA, peBepraza W uHTerpaza. Ilpodummaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tunel nuTanusy, «Metabonuzm», «MHUTOXOHAPHS,
«JHepreTudeckuii oomen», «Ximopomiacty, «Potocuntes», «Ctpoenue JJHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTuueCKuid Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbI nukia Bupyca CIIM/a,
Oaktepuodaray, «Pemmukamms JJTHK».

Oo6opynoBanue: monaenu-anummkanun «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJTHK.

Tema 5. Pa3MHOKeHre M MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiterounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdaza m MuUTos.
[Ipouieccnl, mpotekatomue B uHTepdaze. Pemnmukanuss — peakiuss MaTpuyHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JunnouaHeli U TaluVIOMAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMAaTHbI.
[{uTosornueckue OCHOBBI PAa3sMHOXKEHUS W  HWHIWBUAYAJIbHOTO  PA3BUTHUA
OpraHU3MOB.

Henenune kietkn — muto3. Cragum muto3a. IIporecchl, npoucxoasdimne Ha
Pa3HbIX CTAAUIX MUTO3a. BUOOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi TuOeNb KIETKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U mojioBoe. Bupl Gecrionoro
Pa3MHOKEHUS: JICJICHUE HAJABOE, IOYKOBAHHUE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BETeTaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIIOHUPOBAHUE
OPraHu3MOB, €r0 3HAYECHUE JIJIS1 CEJICKLINU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIIMYUS OT OECIIOJIO0TO.

Meito3. Cragun meiiosa. I[Ipoueccel, mpoucxoasuiMe Ha CTaausx Meio3sa.
IToBenenne xpomocom B Meno3e. KpoccuHroBep. bHOTOrM4yeckuid CMBICT H
3HAYEHHUE MEN03a.

['ameTtoreHes — mporecc 00pa3oBaHUSI TMOJOBBIX KIETOK Y JKMBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M AUYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[, SWUIIEKJIETKa) — CIEpPMAaTOT€HE3 U OBOTCHE3.
OCcOOEHHOCTH CTPOCHHS SUNEKIETOK M crepMaTo3ounoB. OrmIog0TBOPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOPHOHAIbHOE  pa3BHUTHE
(3MOpuorenes). Jrtanbl SMOPHOHATIBLHOTO Pa3BUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOieHne, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BuTHe. THITBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOe, HemnpsaMmoe (JIMuyuHOYHOE). BrusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YpOJCTBA.

Poct u pasButue pacreHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmumer u  cxeMbl: «®@oOpMbI Pa3MHOXKEHHS OPTaHU3MOBY», «J[BoiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kinerku Oaxktepuily, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpssMoe U HenmpsiIMOE pa3BUTHEY», «I'amMeToreHe3 y MIIEKOMUTAIONIUX U
4yeJ0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cnepmato30uasl
MJICKOMUTAIOIIETO», «SHIEeKIeTKa MIEeKomuTaromero», «Kapuokuues B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEib-almuiukanusa «JleneHue KIeTku», MOJelb
JIHK, Mmoznenb MeTtadazHoil XpoMOCOMBI.

JlabopaTopHbIe ¥ IpakTHYecKUue padoThbl:

JlaGoparopuas pabGora Ne 3. «HaOmomeHme MuTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpEnapaTaxy».

JlaGoparopuas pabora Ne 4. «l3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOMpPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh U N3MEHYHUBOCTh OPraHU3MOB.

IIpenmer u 3a1aun reHeTUKU. VIicTopust pa3BuTusa reHeTuku. Posib iutosoruu
U SMOPHOJIOTUH B CTAHOBJICHUM TE€HETHUKH. BKiag poCCHUUCKUX M 3apyOeKHBIX
VYEHBIX B pa3BUTHE TEHETHUKU. MeTOJabl TEeHETUKU (TUOPHUAOIOTHUUYECKUN,
IUTOr€HETUYECKUH, MOJNEKYISIpHO-TeHeTHYeCKUil). (OCHOBHBIE T'€HETUYECKHUE
noHsTHus. ['eHeTndeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUs MPU3HAKOB, YCTaHOBIECHHBIE . Menaenem.
MonorubpugHoe ckpenBaHue. 3akoH eAuHOooOpasusi TUOPUIOB TEPBOTO
nokojeHud. [IpaBuno AOMUHUpOBaHHUS. 3aKOH pACUICIUICHUS MPU3HAKOB.
I'unoresa ynuctoTel raMeT. [1oHOE ¥ HEMOJHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpeliMBaHHe. 3aKOH  HE3aBHCUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMUS.
AHanuzupytoliee ckpenBanue. Vcnoiab30BaHue aHATU3UPYIOLIET0 CKPEIMBaHUs
JUISL OTIPEJICTICHUsI TEHOTUITa OCOOH.

CueruieHHOEe  HaclieioBaHWe mpu3HakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJJOBAaHHUIO TeHOB. HapymieHne cuerieHus reHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTH. | eHeTuYecKue KapThl.



I'enetuka mosia. XpoMOCOMHOE ONpPEACIICHUE MO0JIa. AYTOCOMBI U IOJIOBBIE
XpoMOCcOMBI. ['oMorameTrHble M Te€TeporaMeTHble opraHnu3mbl. HacnemoBanue
MIPU3HAKOB, CIICTIJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbl N3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJICICTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOU(UKAITMOHHONW U3MEHUYMBOCTH. BaprarimoHHbIi psaj ¥ BapuallioHHas KprBasi.
Hopma peakumu npuszHaka. KonmyecTBEHHbIE MU KAYECTBEHHbIC MPU3HAKA U HUX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnmencrBenHas, WM T€HOTHUIIMYECKas, HW3MEHUYMBOCTh. KoMOWHaTHBHaS
W3MEHYUBOCTh. Melo3 U TMOJOBOM MpollecC — OCHOBA KOMOWHATHBHOMN
M3MEHYMBOCTU. MyTaliMoHHas U3MEHUYMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHbIE. HacToTa U mpuunHbl MyTanuid. MyTtareHnbie (GakTOpHI.
3aKOH TOMOJIOTHYECKHUX PSZIOB B HaclieAcTBeHHOM n3menunBoctyd H. 1. BaBusosa.

BuesanepHast HaCiI€ACTBEHHOCTh U MU3MEHUYHUBOCT.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METO/bl T€HETUKHU
YeJIOBEKa: FeHeaIOTHUYCCKUM, OTM3HEIOBEIN, IIUTOTCHETHICCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHUIIA:
MTOJTHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUINMPOBAHUE, B TOM YHCJIE€ C IMOMOIIBIO
[TI1P-anamu3a. HacmencTtBenHnle 3a00JjicBaHUS dYeJOBEKAa: TCHHBIC OOJIC3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEeApaCcHOIOKEHHOCThIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTnueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIC KiIETKU. IIpUHIUIIBI
3JI0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPOPUIAKTHKU U JICUCHHUS T€HETUUECKUX
Oone3Hed. MeanKo-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEIUITUHCKOM
T€HETUKH B MIPEAOTBPAIICHUH U JICUCHUU T€HETUUECKUX 3a00JIeBaHUMN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBuos.

TaOmumpl W CXEMBL: «MoHOTHOpUAHOE  CKpEIIMBAaHUE U €ro
[IUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIVIEHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelIuBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpemIuBaHus»,  «Mehos3y,
«B3auMoznencTeue aluIeNbHBIX T'€HOB», «l'€eHeTHMdecKkne KapThl pacTEHUH,
JKUBOTHBIX W 4ejoBeKay», «l'eHeTwka mona», «3aKOHOMEPHOCTHU HacCJeIOBaHUs,
CUEIUICHHOTO ¢ TmoJioM», «KapuoTumnbl dYenoBeka W KUBOTHBIX», «Bumbl
U3MEHYUBOCTHY, «MoaudukamoHHas HW3MEHYUBOCTHY, «HaciegoBanue pesyc-
dakTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTH.

OOGopynoBaHue: MOJIETU-AMIIIMKAIMA  «MOHOTHOPUIHOE CKPEITUBAHKECY,
«HenonmHoe nmoMunHHMpoBaHue», «JurubpugHoe ckpenmBanuey, «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduna» (HOpMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuii «I"opox moCeBHOM».

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlaGoparopnas pabotra No 5. «M3yueHue pe3ylbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

JlabopatopHas pabora Ne 6. «M3yueHne MoAN(pUKAIIMOHHON U3MEHYNBOCTH,
IIOCTPOEHHUE BApUALMOHHOI0 Psifia MU BAPUALIMOHHON KPUBONY.

JlaGoparopnas pabora Ne 7. «AHanu3 MyTauuil y Apo30(uiIbl HA TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora No 2. «CocTaBlieHME U aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IpoIlecC. 3ap0KJACHUE CEIEKINU U JTOMECTUKALUS.
VYuyenue H. UW. BaBunoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHHil. LIeHTphl MpOUCXOXKAEHUS AOMAIIHUX XUBOTHBIX. Copr,
IIOpOJIa, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIMA. MacCOBBI U MHAMBUAYATbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUH U KUBOTHBIX. OLIEHKa JKCTepbepa. BIM3KOPOICTBEHHOE
CKpeluBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE 4YHUCTHIX JIMHUM.
['erepo3uc, wiu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — AyTOPHJIMHT.
Otnanéunas tulOpuamsanus W e€ ycnexu. VICKyCcCTBEHHBIM MyTareHe3 W
MOJIyYEHHUE TOJIMIUIOUJOB. JIOCTMIKEHHSI CENEKIMU PACTECHHM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonoruss kak OTpaciab MPOU3BOACTBA. ['€HHAasT WH)KEHEpHUsA. OTallbl
co3ganusi pexombunantHo JIHK wu TpaHcrenneix opranu3moB. Kierounas
nHxeHepus. Kierounsle KyabTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanve BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Okojornyeckue M 3Tudeckue  npodbmembl. MO  —  reHeruuyecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [. Kapneuenko, M. O.
NBaHOB.

Tabnauubr u cxembl: kapra «LleHTpbI MPOUCXOXAEHHA U MHOT0OOpa3us
KYyJbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuit», «Otnanénnas ruopuauzanusy, «Padotsl akanemuka M. @. MiBaHoBay,
«Ilomumnongus», «OOBEKTBl OHOTEXHOJOTUM», «KileTouHble KYyJIbTypbl H
KJIIOHHpOBaHHE», «KOHCTpynpOBaHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJIsiKH TIOA0B U KOPHEIJION0B AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcuss «OCHOBHBIE METOIBI M JOCTHXKEHUSI CEJEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SIICTBO, J1a0OpaTOPHIO
arpOyHUBEPCUTETA WIM HAYUYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJIIOIHOHHASL OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHMS 3BOJIOLHMOHHON TEOPHH. OBOJIIOLMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiausHue 3BONIOIMOHHON TEOpUU HA pa3BUTHE
OHMOJIOTUU U APYTUX HAYK.

CeugerenscTBa 2BoMOIMU. [laneoHTONmorMYeckne: MOCIENOBATEIBHOCTD
MOSIBJICHUST BHUJOB B TMAJICOHTOJIOTMYECKON JIETOMHMCH, NEPEXOIHBbIE (DOPMBEI.
buoreorpaduyeckue: cxoncTBO U paznuuue payH u Gaop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3jiuyusi 3MOpPUOHOB pPa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTHYHbIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX MyTed y Bcex
OpTaHU3MOB.

OpomonmonHass teopust Y. JlapBuHa. Ilpeanocbuiku BO3HUKHOBECHUS
JapBUHU3MA. J[BMXKyIIME CHJIbI 3BOJNIOUMU BHAOB 1O JlapBHHY (M30BITOYHOE
pPa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYpPCOB, HEOIPEACIEHHAs U3MEHUYUBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boitouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJTIOLUH.

JBrkymue cuibl ((hakTopbl) SBOIIONMK BUIIOB B MPUPOJE. MyTallMOHHBIH
npolecc ¥ KOMOWHATHMBHAs W3MEHYMBOCTH. [lomynsiiimoHHBIE BOJHBI U Aperd
reHoB. M3ossuus u Murparusi.

EctectBenHblii oTO0p — HampaBisiiomuii  (¢aktop sBomonud. DPopmbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOdOUUU. [Ipumepsl
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIMOAAANTALIIH.

Bun wu Bugoo6pazoBanme. Kpurepun Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOTHYECKOE.

MakpoosBomonusi. @DopMbl  3BOJMIONUM:  (UIETHYECKAsl, JTUBEPreHTHAs,
KOHBEpIreHTHas1, napajuiesbHas. HeoOpaTtuMocTh 3BONIOLUN.

[IponcxoxaeHne OT HeCHeUaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anvsa. AIanTUBHAS padaliysl.

JdeMoHCcTpanuu:



IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuuel u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OOprOBI  3a
cyiiecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3re COPTOB pacTEHU»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuuy»,  «MyTammonHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Uamoamantauumn», «OO0mas aereHepauus,
«/IBmxymue cunel 3Bomoonun», «Kapra-cxema wMapumpyra nyrtemectBus U.
Hapsunay», «bopsba 3a cymectBoBaHue», «IIpucmnoco0IeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIAMHU OKPACKH,
Ha0Op IJIOOB M CeMsAH, KoyueKuus «lIpumepbl 3allUTHBIX TPUCHOCOOJICHUN Y
JKUBOTHBIX», MOJIeJb «OCHOBHBIE HANpaBICHHUS SBOJIOLUNY», 00bEMHAs MOJEIb
«CTpoeHue ToJI0BHOIO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, KoJuleKuus «@DOpMbI COXPAHHOCTH
HMCKOINAeMbIX JKMBOTHBIX M pacTeHWi», Mojaenb anmukanus «llepekpéct
XpOMOCOM», BJIaxHble Impenapatel «Pa3Butne Hacekomoro», «PasButue
JSATYLIIKW», MUKpomnpenapaT «/po3oduna» (Hopma, mytanuu (oOpMbl KPbUIBEB U
OKpPAacKH Tena).

JlabopaTopHbIe M IpaKkTHYecKUue padoThbl:

Jlabopatopuas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO).

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMm.ie.

JloHay4dHble TpEACTaBICHUS O 3apOXKICHUM XWU3HU. HayuHble rumoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uOreHe3 W MaHCHepMHs. XUMUYECKas
ABOMIOLMS. AOHMOT€HHBI CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHWYECKHUX.
DKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMHUUECKOM 3BooIMU. HadanbHbie 3Tamsl
ouosornueckoi sBosronuu. I'unoreza PHK-mupa. dopmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIECTKH. [lepBble KIETKM M HX DBOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xxu3Hu Ha 3emiie 1o 3paMm U nepuoaam. Karapxei. Apxeiickas u
mpotepo3oiickas dpbl. [lameo3oiickas spa u e€ mnepuoabl: KeMOPUHCKUH,
OPAOBUKCKHH, CHITYPUNCKHN, JEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ckas 3pa u €€ nNeproIbl: TPHACOBBIM, IOPCKUM, METOBOM.

KaliHo3o01ckass »pa W €€ TMepuoAbl: MMAJEOTCHOBBIM, HEOTC€HOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTuKa KJIMMaTa W TeoJIOTHYECKUX mpoieccoB. OCHOBHBIE 3TAIlbI
HBOJIIOIIMU PACTUTENIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd U
KUBOTHBIX. [losiBNIEHHE, paclBET U BEIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYEeCKOr0 MHUpa KaK OTpaxkeHwe »3Bomouud. OCHOBHbIE
CUCTEMATHYECKHE IPYIIbl OPraHU3MOB.

OBoJIOIMS YeloBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npencraBieHui o
MPOUCXOXKJIEHUH uYesjoBeka. Meroabsl H3yueHus aHTpornorenesa. (CxonactBa u
pasnuyMs 4eJ0BeKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.

JBmxynue cuibl  (axTopsrn) AHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYUBOCTb UM  €CTECTBEHHBIH o0TOOp. OOImecTBeHHbI 00pa3 KHU3HHU,
U3TOTOBIIEHUE OPYJUH TpyJa, MbIIUICHUE, PEYb.

OCHOBHBIE CTaUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKHU, YeraoBeK
yMenbld, YenoBek mnpsmoxomsmmi, YenoBek HeaHAepTalbCKuil, YeroBek
pasymHbIil. Haxoaku HCKOMaeMbIX OCTATKOB, BpEMsl CYLIECTBOBaHHUs, O0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUAHAS
(eBpasmiickasi),  Herpo-aBCTpajliougHasi  (SKBaTOpuaibHas),  MOHIOJIOMJHAS
(a3maTcko-amepukanckas).  YepTsl  MPUCIOCOONEHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSM CYIECTBOBaHMS. EJMHCTBO uenoBedYeCKUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. WM. Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmuuel U cxeMbl: «BosnmkHOBeHMe COJIHEUHON CHCTEMBI», «Pa3Butune
opraHuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuornueckas KieTka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO0 MHpPay,
«CpaBHEHHE AHATOMUYECKHUX 4YEPT CTPOCHHUS YEJOBEKAa U YeIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJIOTMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeNOBEKay», «llpeBHenmue moam», «lpesHue moan», «llepBbie
COBPEMEHHBIE JTIOIN», «HeT0BEYECKHUE PACHD».

O6opynoBanue:  Mymsiku — «[lpoucxoxxaenne  dveinoBeka»  (OKOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpPTaablla, KPOMAaHbOHLA), CIENKA WIH
M300pKEHUST KaMEHHBIX OpYJUil TEepBOOBITHOTO 4YelOoBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpeOna), TreoXpoHoOJOTHMYecKass Ta0nuia, Kouiekius «DopMbl
COXPaHHOCTH UCKOIIAEMbIX >KUBOTHBIX M PACTEHUI.

JlabopaTopHbIe M IpakTHYecKue padoThbl:

[Ipaktuueckast padota Ne 1. «/3ydeHne MCKOMAaeMbIX OCTATKOB PACTCHUN W
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcus «IBOJIOIMUS OPraHUYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Oprann3mMbl 4 OKpYy:KaIlas cpeaa.

DKoJIorus Kak Hayka. 3afadyd ¥ pa3fenbl 3KOJ0ruu. MeTobl 3K0JIOTHUECKUX
UCCJIEI0BAHMN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3[yIIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonornyeckne (akrtopel. Krnaccupukanuss >SKOJOTHYECKHX (PAKTOPOB:
abuoTHueckue, OMOTHYECKHE W aHTpONOreHHble. JleHcTBHE HKOJIOTHYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOluoTtnueckue (hakTophl: CBET, TEMIEPATYypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenust OpraHu3MoOB K  JIEWCTBHIO  AOMOTHYECKHX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue (bakTopHI. Bunnl OHOTHYECKUX B3aNMOIEICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOKO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaYeHHE OWOTHYSCKHX B3aUMOACHCTBHM ISl CYIICCTBOBAHHS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyisiuuud. OCHOBHBIE IOKa3aTeNH
NOMYJISIUMU: YHMCIEHHOCTh, IUJIOTHOCTh, POXJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIYJISIUN U €€ peryJsauusl.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuer 1 cxemsl: kapra «lIpupoansie 30HbI 3eminy», «Cpenbl oOUTaHUs
opranu3zMoBy», «®Potonepuonusm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YHUCIICHHOCTHU NOMYJISUU UHPY30pUu-Tyhenbk», «lluiessie nemnmy.

JlaGopaTopHblie U NpakTHYEeCKHE PadOThI:

JlabGoparopnas pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH PacTEHUN U3
Pa3HBIX MECT OOMTaHHS.

JlabopatopHas pabota Ne 4. «BrnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padora Ne 2. «IloacyéT mIOTHOCTH NOMyISUUN pa3HbIX BUI0B
PaCTEHUID.

Tema 4. Coob01recTBa 1 YK0JOrH4eCKHe CHCTEMBI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBAs,
MPOCTPAHCTBEHHAs, Tpoduueckas (muieBasi). Bunabl-momuHanTel. CBsi3M B
ouoneHose.

Okonoruyeckue cucrembl (3Kocuctemsbl). [loHsitue 00 »sKocucremMe U
ouoreonieHoze. DOyHKIIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMbI: TPOAYLEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BELIECTB M MOTOK YHEPTUH B HKOCHUCTEME.
Tpoduueckue (mumieBble) YpOBHM 5SKOCHCTeMbl. [luieBble Ilemu W CETH.
OcHOBHBIE TOKa3aTeau HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUS. DKOJIOTMYECKHE
nupamMubl: MPOAYKLUHWH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALMS, pa3BuTHE. CyKIIeCCUsl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOHWHOTO
WM IIMPOKOJIMCTBEHHOIO JIEca.

AHTpONOr€HHBIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBIL.  YPOOIKOCHCTEMBI.
buomorudeckoe u X03sHCTBEHHOE 3HAYCHUE arPOAIKOCHCTEM B YPOOIKOCHUCTEM.

buopasznooOpaszue kak QaxTtop ycTolunBocTd dKocucteM. CoxpaHeHHe
OMOJIOrMYECKOro pasHoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'paHuiibl, coctaB U CTPYKTypa
ouocheprr. XKuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH Ouochepsl Kak
ro0abHOM 3KocHCTeMbl. J[MHaMHUuyeckoe paBHOBECHE U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BenIeCTB 1 OMOr€OXMMHYECKUE IIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTH Orocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTpONOreHHbIe U3MEeHEeHUs B Ouocdepe.
['mobGanbHbIE 5KOJIOTHYECKUE TPOOIJIEMBI.

CocyuiecTBoBaHue MIPUPOBI u YEJI0BEUYECTBA. CoxpaHnenue
O6ropa3zHooOpasusi Kak OCHOBa ycTowunBoctu 6mocdepsl. OCHOBA parmOHAIBHOTO
VOpPaBJICHUs] TPUPOJHBIMU pecypcaMu M HX UCIHOJIb30oBaHUE. JlOCTHXKEHUs
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabnuuel 1 cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutaHus», «IKOJOTMYECKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro  Jjeca», «bwuoreHnos Bogoéma», «ArporeHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JCUCTBUS Ha mpupoay», «Baxkheillnine HCTOYHUKH
3arpsi3HEHHsI BO3JlyXa U IPYHTOBBIX BOA», «[louBa — BakHelIash COCTaBIISAIOIIAS
ounochepr», «DakTopel Aerpaganuu nousy, «llapaukoBeiii 3¢ dexT», «DakTopsl
paZOaKTUBHOTO 3arps3HeHus Ownocdepr», «OOmas crpykrypa Ouochepsn,
«PacnpocTpanenue xu3HU B Ouocdepe», «O30HOBBIM 3KpaH OuOCPeEpPH»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B IpUpOIe».

O6opynoBanue: Mopelb-amInkanus «Tunuuable OMOLEHO3b», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJIeKIIUM «buorienosy, «Bpeaurenu BaxHEHITUX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJJICKIIMM pACTeHUH W
KUBOTHBIX, TPUHAICKAIINE K Pa3HbIM SKOJOTMUYECKHUM TpyIIaM OJHOIO BHUJA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300pakeHUs OXpPaHSEMBIX BHUJIOB
PAcTEHUI U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUA

Cornmacio ®I'OC COO, ycraHaBiIMBalOTCS TpeOOBaHMUS K pe3yibTaTaM
OCBOCHHUs  OOy4YaloIMMHUCS TporpaMM CpeaHero oOlmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JMYHOCTHBIX pe3yJIbTATOB OCBOCHMSI mpeamera «buosorus»
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYYarOIUMHUCS POCCUUCKOMN
IrpaXJaHCKOM MJICHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpEAENeHNI0, HaJlM4yhue MOTHBallMM K  OOydeHHio  OuoJoruw,
IIeJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXIEHUW JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPATULMN pPa3BUTUS OUOJIOTHYECKOTrO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJICTBOBAThCA B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIW4YHWE HKOJOTHUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTABUTH LI€JIU U CTPOUTH KU3HEHHBIE TIIaHBI.

JIndHOCTHBIE pe3ynpTaThl OCBOCHUA Npeamera «buonorus» mocruratorcs B
CIMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JESITEIIbBHOCTH B COOTBETCTBUU C
TPAJUILIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMHU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJIEHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUsS, PpAa3BUTUA BHYTPECHHEHM IMIO3UMLUHMM JIMYHOCTH, M[ATPUOTU3MA,
YBXEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJla M CTApIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBa)XKECHHS, OEpPEKHOrO0 OTHOIICHUS K KYJbTYPHOMY HACJIECIUI0 U
TPpAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickont denepanuu, Opupoae u
OKPY KaloIIen Cpee.

JlngyHOCTHBIE pe3yibTaThl OCBOEHUS YydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3HECHHOTO
ONbITa U OMNbITA JCATEILHOCTH B IMPOLIECCE peanu3allid OCHOBHBIX HANPaBICHUI
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW [IESITEIbHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJ1a4, BHIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YUYUTHIBATH B CBOMX JCHUCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU |
COLMAJIBHBIM I10JI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHONIICHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU IESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH UJICHTUYHOCTH,
[IaTpUOTU3Ma, YBAXKEHUS K CBOEMY HaApOAy, YyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunoil, ropmoctu 3a CBOW Kpau, cBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K IMTPUPOJHOMY HACIIEIUIO U MAMATHUKAM IPUPOJBIL,
JOCTHXKEHUAM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYECHHUS OWOJIOTMM B TO3HAHUHU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEIOBEKA M COBPEMEHHOT'O 00IIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3ammre OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JYXOBHBIX IECHHOCTENW POCCUICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO MOBE/ICHMUS,;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYHUBOTO Oy IyLIETO;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMTENSAM, CO3JAHUIO0 CEMbHA HA OCHOBE
OCO3HAaHHOTO TMPHUHATHS LEHHOCTEWM CEMEWHOU JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAHHUE 3MOIIMOHATBHOTO BO3/ICHCTBUS )KMUBOI IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJay4ns:

NMOHMMAaHUE W peaju3anus 370poBOro u 0Oe3omacHoro oOpas3a >KU3HH
(3mopoBOo€e  mUTaHUE, COOJIOJICHWE TUTHEHUYECKUX TMpaBWiI W HOPM,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTAbIXa, peryjsapHas (Qu3ndecKas
aKTUBHOCTB), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

MOHMMAaHWE IIEHHOCTU TMPaBUJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUE MOCIEICTBUI U HENMPUATHUS BPEAHBIX MPUBBIUEK (YIMOTpeONeHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYy, OCO3HAHUE IEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

FOTOBHOCTh K AKTHBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COLHAIBHOMU
HAIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATh TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPECCHOHATBHON AESITEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccudn #  Pealru30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KAaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI JKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM UX BO3MOXHBIX TOCJIEACTBUU ISt
OKPY>KaloIleh Cpeibl;

OCO3HAHME TI00ATBHOrO XapakTepa 3KOJOTMYECKHX HpoOieM M MyTed HX
pelieHus;

CIIOCOOHOCTh HWCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMSI W YMEHHUS TMPU PEIIeHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAJIbHBIM
MPUPOJIONIONIB30BaHUEM  (COOMIO/IGHHE  TpaBWJ  TMOBEACHUS B MPUPOJIE,
HaIllpaBJI€HHBbIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPAaHY BHJIOB,
AKOCHCTEM, OHOChEpHI);



AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOUIEH
MPUPOIHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUSTHBIE 3KOJIOTHUYECKHE
MOCJIEACTBUSA MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUe Pa3BUTOrO SKOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OMbITA NEeATEeNbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCS MMH B ITO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLUAIBbHOU
MIPaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON JAEATEIbHOCTU IKOJIOTUUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHMSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIbCKOW KYJIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U IMO3HAHUS MUPA;

MOHMMaHUE chneru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJih B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeacTaBlieHuss 00 OKpYKarolleM MHUpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa W
oOlIecTBa, B IMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHHUS TPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OMOJIOTMH ISl COBPEMEHHOM IUBUIIU3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh  pPEeCypcHble  MPOOJEeMbl  Pa3BUTHS
YeJI0BEYeCTBa, MOMCKA MYTEeW BHIXOJa U3 II100abHBIX IKOJIOTUYECKUX MPOoOIeM U
oOecrieueHus:  Mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PaIllMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHW OHMOJOTHMYECKUX 3HAHUM B IEJSIX
MOBBIIIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTAaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydYaroImmxcs, GOpMHUPYEMOit
IPU U3y4YEeHUU OMOJIOTHH;

MMOHUMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHUS JUIsl aHajau3a M
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa U MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHUE JielaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HayyHbIX (AKTOB U
UMEIOITUXCS JAHHBIX C 1I€JIbIO TTOTYUYEHHUsI TOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOIb30BaTh OHMOJIOTMYECKUE 3HAHUA IS
pelIeHws MPo0OJiIeM B pealbHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTh OCYILIECTBISATH
MPOEKTHYIO M UCCIIEI0BATENBCKYIO ICSITEILHOCTh HHINBUIYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OUOJOTHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeameTra «buomorus
BKJIIOYAIOT: 3HA4YMMble JJs1 (OPMHUPOBAHUS MHPOBO33PEHUSI O0yHaronIuxcs
MEXIUCIMUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKaIOIIUE
LEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuuky MeTOJ0B TMO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTrUs, SIBIICHHE, MPOIIECC,
CUCTeMa, Hay4YHbIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCIIeIOBAaHUE,  HAOIIOJICHWE,  HW3MEpeHHe,  JIKCIEPUMEHT H  JIPYTHX),
YHUBEpCAJIbHbIE y4deOHble JeicTBUS (ITO3HABATEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecIeunBaroIne dbopmupoBaHue GyHKITMOHATBHON
IPaMOTHOCTH ¥  COI[MAJIBHOW KOMIETEHIIMH O0O0ydYarouumxcsi, CIHOCOOHOCTh
00yJaronmxcs UCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKUE 3HAHUSI W  yHUBEpPCAJIbHbICE y4yeOHBbIE JICUCTBUS B
MMO3HABATEIILHON M COLIMATIBHOM MPAKTHUKE.

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEero
0o0pa3oBaHus JIOJKHBI OTPaXKaTh:

OBiagenune YHHBEpPCAJTbHBIMHA yueOHbIMH NMO3HABATEJIbHBIMU
AEeCTBUSIMM:

1) 6a30Bble JJOrMUYecKHUe JeiiCTBHS:

CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MNPU OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHUS, Ki1accupUKaIK, 0000IIEHN), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACISITh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMHU MOHSITUSIMH);

ONpEeNeNATh LeNu JACSTEIbHOCTH, 3aJaBasl IMapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHHUS, COOTHOCUTD PE3YJIBTATHI ACSATEIbHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

WCII0JIb30BaTh OMOJIOTUYECKHUE MOHITHUS JUIsl OOBbICHEHUS (PAKTOB U SIBJICHUUN
YKUBOW NPUPOJIBI;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTUBOPEYMUS B paccMaTpUBAEMbIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpelcTBa JUISt MIPEJCTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3Y4aeMBIX OMOJIOTHYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMU  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHajdnu3a MUMEKUIUXCS
MaTepHaIbHBIX 1 HEMATEpUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN JAESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  peajbHOrO,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 0a3oBbI€e MCCIIeI0BaTEIbCKHE TeHCTBHUA:

BJIJI€Th HABbIKAMH Y4€OHO-UCCIEA0BATEIbCKON M TPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IIOMCKY METO/0B PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHBbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUJbI JESITEIBHOCTU IO TMOJIYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpEeTalnH, NPeoOpa3OBAHMI0 W MPUMEHEHHUIO B Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHONH TEPMUHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSMU U METOJIAMH;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISIT NIPUYUHHO-CJICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HAXOAWTb apryMEHTBhI IS JI0OKa3aTelibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJA€ pEIIECHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYLIECTBJISTh LEJICHANPABICHHBIA IMOMCK IEPEHOCAa CPEACTB U CIIOCOOOB
JEHCTBUS B MPOPECCUOHAIBHYIO CPELY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO 00JacTH
KU3HENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTEN;

BBIIBUTaTh HOBBIE WJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHUs,
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJIbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmManmen:

OpPUEHTHPOBATHCS B PA3IMYHbIX UCTOUHHUKAX UH(OpMauu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEpaType, OHOJIOrMYECKHX CJIOBapsAX M
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (HOPM TIPEICTABICHUS, KPUTHIECKH OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

(GbOopMyIUPOBATh 3aMpPOCHl U MPUMEHATh Pa3IMYHbIC METOJIBI MPH TOWUCKE U
orbope Ouonornueckoi MHGOpMalUU, HEOOXOIUMON JJIsl BHIMOJHEHUS! YU4€OHBIX
3anay;

NpUOOpETaTh OMBIT MCHOJIB30BAHUS HMH(POPMAIUMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO MCIIOJIb30BaHUS Pa3TUIHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTHUMANIbHYIO  GOpMYy  TPEACTABICHHUS
ounosornuyeckor nHGopMaruu (cxemsbl, rpadUKy, JUarpamMMbl, TaOJIUIIBI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa Npu paboTe C
Ononornyeckor WHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJibl, abO0peBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  DPACTO3HaBaHWA HW  3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU 1€HCTBUSAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHHUKAIIMK BO BeeX cepax >KU3HU, AKTUBHO y4aCTBOBATH
B JIMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyXIaeMol Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBIMIOJHEHUS IperaraeMoi
3a/lay, YIYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIUNA JAPYTHX yYaCTHUKOB
JAajiora Wiy JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWs, I[MOHMMATh 3HAYEHUE
COIIMAJIHBIX 3HAKOB, IMPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTIOHUMATh
HAMEPEHUS JIPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIh30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThHI MPU PEIICHUH OMOJIOrMYEeCKOM MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (HOPM B3aUMOJICHCTBUS P PEIICHNN y4eOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX JEHUCTBUM C Y4YETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh L[€JIM  COBMECTHOM  JESATENbHOCTH, OPraHU30BBIBaTh WU
KOOPAWUHUPOBATh JEWUCTBUSL MO €€ NOCTHKEHHIO: COCTaBJIATH IUJIAH JEHCTBUH,
pacnpenensiTh poiu € YYETOM MHEHUW YYaCTHUKOB, OOCYXJAaTh pPe3yJbTaThl
COBMECTHOM padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Y4YaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE IPOEKThI, OLIEHUBaTh WJEU C TO3ULUUU HOBH3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranuszauus:

UCIOJb30BaTh OHOJOTMYECKHE 3HAHUS JJIs BBIABICHUS NOpoOJieM U HUX
pEIICHUS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUM LEJEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K KMUBOM MPUPO/IE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATEIIBHYIO NIESITEIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JESATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIBHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJeMbl ¢ y4ETOM
MMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHHUI;

JIaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peIIEHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOM 3pyAHLHH B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TOBBIIIATH CBOM 0OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJE€Th HABBIKAMHM  TIO3HABATEIBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI pPEQIIEKCUU ISl OUEHKH CUTYalMH, BbIOOpa
BEPHOT'0 PEIIEHUS;

YMETh OILICHUBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPEe3yJbTaToOB
NEeATENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHMMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEeATENBHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIUX HA OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C IO3ULUU APYTrOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl ocBoeHHs mporpammbl COO 1o Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieluduyeckue st yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIIPETALIMHN U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTU IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX YUYEOHBIX CHUTYyaIUsX, a TAaKK€ B PEaJIbHbBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl IPEACTABIICHBI IO FOJIaM 00yUYEHUS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUsS ydeOHoro npeamera «buomorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KAPTUHBI MUPAa M HAYYHOIO MHUPOBO33PEHHS, O BKIAAEC POCCHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA ISl PELICHMS )KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBaTh COJIepKaHUE OWOJIOrMYECKUX TEPMUHOB WU TOHITHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTa0oiau3M (0OMEH BEUIECTB M MpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOPEryJIsIus), YPOBHEBAsT OpraHU3AIMs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHUE (PEIPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTUYECKUE TeopuH (KIETOYHasi, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpalibHAsg JIOrMa MOJICKYJApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 LeHTpax MHOroo0Opasus u
MPOUCXOXK/EHUS KyJIbTypHbIX pacteHuid H. V. BaBunioBa), onpenensts rpaHuilbl
MX IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yMEHHUE BJIaJIETh METOJIJaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOTIO/IEHUE U
OMMUCAHUE KUBBIX CUCTEM, IPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IPOBEJICHHE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHUE  TMIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAyEeMbIMH BEIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX



pe3yJIbTaTOB, MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATHH, TEOPUH W 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJEIATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEILECTB M NPEBpAIICHUS SHEPIruu B KIeTKe, (OTOCUHTE3A,
IJIACTHYECKOTO W JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHHS, WHAMBUAYAJBLHOTO pPa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHBbIC 3HAHUS Al OOBACHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUH, JUJISl MPUHATUS MPAKTUYECKUX DPEIICHUN B MOBCEAHEBHOM
KU3HU C LEJIbl0 oOecrieueHHsi O€30MaCHOCTM CBOEr0 3/0POBbS U 3/I0POBbS
OKPYaIOLIUX JIOAEH, COOMI0IEHNsT HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYIKaIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHOMU ouonmorun OMOTEXHONOTUIA i PaldOHAIBHOTO
MPUPOAOTIONH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE TE€HETUYECKUE 337Jaud Ha MOHO- H
JUTUOPUIHOE CKpEeIlMBaHUE, CLEIUICHHOE HacleOBaHHE, COCTaBISATh CXEMBbI
MOHOTMOPHUIHOTO CKpPEIIMBAHMS JIA MPECKa3aHusl HACIeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M IpakTUYECKHe paldoThl, COOMIOAAThH
npaBuiIa mpu padboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeacTBa MaccOoBOW MH(OpMaLUU, HAYYHO-NOIMYJISIPHBIE
MaTepuaibl), STUYECKHE acCleKTbl COBPEMEHHBIX HCCIIEe0OBaHUIl B OuoJorum,
MeJUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaTb COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOIICHMUS,
00001m1ast 6uosIornYecky0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, IPAMOTHO
WCIOJIb30BATh OHITUIHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buosnorus» 6 11
K1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJH OMOJIOTMH B CUCTEME HAy4YHOIO
3HAaHUSl ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTUE OWOJNOTUH, (HYHKIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa ISl pEIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEp)KaHHE OWOJIOIMYECKUX TEPMHHOB M TOHSATHUM:
BU/I, TIOMYJISALIUS, TeHOGOH/I, IBOJIOLHNS, ABIXKYIIUE CUIIbI ((PAKTOPBI) 3BOJIOINH,
MPUCTIOCOOJIEHHOCTh OPraHu3MOB, BUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHUCTEMA, MPOAYUEHTHI, KOHCYMEHTHI, pEAyLEHTbl, UENU M[UTAHUS,
HKOJIOTHYECKasi upamua, OuoreoreHos, onocdepa;

yMEHUE H3/Iarath OWOJIOTHYECKHME TeopuH (PBOJIIOIMOHHAS Teopusa Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apoabiieBoro cxoactsa K. M. Bapa, uepenoBaHusi riaBHbIX HAIMpPaBICHUN H
nyteit aBomonuu A. H. CesepiioBa, yuenus o 6uocdepe B. . Bepnaackoro),
OTPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BIJIAJIETh METOJaMU HAYYHOr'O MMO3HAHUs B OMOJOTUU: HAOIIOIEHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOILIECCOB M SIBICHUI, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABHKEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyEMbIMU BEJIMYUHAMHU, OOBSICHEHUE IOJYUYECHHBIX
pPEe3yJIbTAaTOB, UCIOJIL30BAHHBIX HAaYYHBIX MOHSATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JIeJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYECHHBIX PE3YIbTATOB;

YMEHHUE BBIIENATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJISIIIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreOlIeHO30B U HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOI'O OTOOpAa, BHJIO00pPA30BaHMS, MPHUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBHSI HKOJOTHYECKUX (HAKTOPOB Ha OpraHU3MbI, MEepeHoca
BEIIECTB M TOTOKAa JHEPrUM B DKOCHUCTEMAaX, AHTPOMOTCHHBIX HW3MEHEHUU B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOPOTa BEHIECTB M OHMOT€OXMMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SBJIICHUU, JUIS IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
JKU3HH C LENpl0 oOecnedeHus: Oe30MacHOCTH CBOErO 3I0pPOBbS U 310POBbS
OKPYXKAIOIIUX JTIOJIEH, COOMIOIEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
OPUPOIHON cpejie, MOHMMAaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKCHHM
COBPEMEHHOW OMOJIOTHH VISl pAlIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHHUE peliaTh 3JE€MEHTapHble OMOJOTMYECKHUE 3a]1a4M, COCTABISTh CXEMBbI
MEepEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHHUE BBIMOJIHATh JIA0OpATOPHBIE M MpaKTUYECKUe padoThl, COOMIOIATH
npaBuiia Mpu paboTte ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKU OIEHHMBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTUYECKOTO  COJIEPKAaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpecTBa MaccoBOW MH(OpMaIUU, HAyYHO-TIOMYJISIPHbBIE
Matepualbl),  paccMaTpuBaTh  IVIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO O3ULIHUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE IMCHMEHHBIE U YCTHBIE COOOIICHMUS,
000011128 6MOJIOTHYECKYI0 UH(POPMAILIUIO U3 HECKOIBKUX HUCTOYHUKOB, IPAMOTHO
UCIOJIb30BaTh MOHITUIHBIN arnmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBO 4acoB DJIeKTPOHHBbIE
HaunmMenoBaHue pa3iesioB u TemMm uudposbie
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI pecypebi
bu6mmoreka [{OK
1 b 2 .
HOJIOTHA faK Hayka 0-5 https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMBI M UX OpraHU3alus 1 brbmmorexa [OK
P 1 https://m.edsoo.ru/7f41¢c292
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 bubmmorexa [TOK
P https://m.edsoo0.ru/7f41¢292
bu6mmoreka [IOK
4 XK 6
MSHEACATCIBHOCTD KIICTKH https://m.edsoo.ru/7f41¢292
5 Pa3mMHOXeHMe 1 UHIUBUAYaJIbHOE pa3BUTHE 5 1 bubmunoreka LIOK
OpraHH3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH M N3MEHUYNBOCThH 2 15 bu6mmoreka [IOK
OpTaHHU3MOB ’ https://m.edso0.ru/7f41¢292
7 Cenexuust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHUHI https://m.edsoo.ru/7f41¢c292
bub6mmoreka [{OK
8 P 1
C3CPBHOE BpeMA https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4
11 KJIACC
Ne i/ HanMmenoBanue pa3ieiioB U TeM KounuectBo yacos JJIeKTPOHHBIE
nporpamMMbl Bcero Kontpoabubie | Ipakrtnueckue | (uupposbie)



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

oOpa3oBaTe/ibHbIE

0 (1}
padoThI padoThI pecypebI

bubnuoreka [IOK
! JBOMOUKOHHAS GHONOTHA ? ! https://m.edsoo.ru/7f41cc74

) Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 bubnuoreka LIOK
3emite ) https://m.edsoo.ru/7f41cc74

3 0 . a 5 1 bubnuoreka [JOK
Prafivi3Mbl i OKpYRAIOMHad Cped https://m.edsoo.ru/7f41cc74

bubnuoreka [JOK
4 Coo0111ecTBa M DKOJIOTUUECKUE CUCTEMBI 9 hitps//m.cdsoo.ru/7f4 1 cc74

bubmuoreka [JOK
> Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoasnbie | IlpakTuueckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bubmnorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122
https://m.edsoo0.ru/863e632a
Mertoabl TO3HAHUS )KUBOW MTPUPOJIBI.
[IpakTuueckas padora No 1
2 «Mcnonp30BaHUE pa3TMYHBIX 1 0.5 bubmorexa OK
p ) https://m.eds00.1ru/863e6122
METO/IOB IPU U3YUEHUHU
OMOJIOTMYECKUX O0BEKTOBY
3 buonornyeckue cucteMsl, IPOLECCH 1 bubnuorexa [JOK
U UX U3yYECHUE https://m.edso0o.ru/863e6564
4 Xumudeckuii coctaB KiieTku. Boma u | bubmnorexa [IOK
MUHEpAJIBHBIE COIU https://m.edsoo.ru/863e674e
bub6mmoreka [{OK
5 b .C 0 1
CTKH. T-OCTAB H CTPOCHHE DETKOB https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
Karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue | 0.5 bubnuorexa [JOK
KATAJIMTUYECKON aKTUBHOCTH ’ https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpuMepe aMuIa3bl
WJIM KaTajasbl)»
7 Yrnesoasl. JInnuapl 1 bubmnorexa [IOK



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

https://m.eds00.ru/863e6870

bu6mmoreka [IOK
8 H .AT®
YICICHHOBRIC KHCIOTRL https://m.edsoo.ru/863e6d5¢c
9 Hcropust 1 METObI U3yUEHUS bubnuoreka [JOK
kietku. Kierounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nienoctHas xuBas
cucremMa
CrpoeHue 3yKapruOTHYECKON KIIETKH.
JlabopaTopHas pabota Ne 2
«/3yuenue cTpoeHus KJIETOK bubnuorexa [IOK
11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKPOTIpENapaTax v ux
OTIICAaHUEY
bub6mmoreka [{OK
12 06 0
MCH BEHICCTB HITH METaBOITHEM https://m.edsoo.ru/863e766¢
bu6mmoreka [{OK
13 ®dorocuHTE3. XEMO e3
TOCHHT MOCHHT https://m.edsoo.ru/863e7c98
bu6nmmoreka [IOK
14 C) it 00
HEPTETHHACCKIH 0OMEH https://m.edsoo.ru/863¢e7aae
JKu3HeHHBIN LMK KISTKU. [lenenue
KJeTkr. Muto3. JlabopaTopHas BuG 1OK
nonrorTeka
15 abota Ne 3 «Habmroienue MuTo3a B 0.5
p A https://m.edsoo.ru/863¢e7dc4
KJIETKaX KOHYMKA KOpelIka JyKa Ha
TOTOBBIX MUKPOIpENapaTax»
16 buocunres Oenka. Peakius bubnuorexa [JOK
MaTPUYHOI'O CUHTE3A https://m.edsoo.ru/863e796¢
17 Tpaucnsus — Ouocunres 6enka bubnnorexa [JOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6d5c

https://m.edso00.ru/863e796¢

Hexnerounsie GopMbI )KU3HU —

bubmnoreka [IOK

18
BHPYCHI https://m.edsoo0.ru/863e7540
bu6mmoreka [IOK
19 @opMBI pa3MHOKEHHUSI OPTraHU3MOB https://m.edsoo0.ru/863e81b6
https://m.edsoo0.ru/863e831e
bu6nmoreka [JOK
20 Meii
cnos https://m.edsoo.ru/863e7f4a
OO0pasoBaHue U pa3BUTHE MOJIOBBIX
KJ1eTOK. OIJI0/I0TBOPEHHE.
o1 JlaGopartophas padota Ne 4 0.5 bubnuoreka [IOK
«3y4yeHue cTpoeHus MOJIOBbIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
” WNunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.edsoo.ru/863e8436
” I'enetnka — Hayka o bubnnoreka [IOK
HacJIeJICTBEHHOCTHU U N3MEHUYUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTHU HACJIEI0BAHMS
24 npu3HaKoB. MoHOruOpuaHOE bubmmorexa [OK
P ) pHA https://m.eds00.ru/863¢8878
CKpELIMBAaHNE
UrHOpHUIHOE CKpelMBaHuE. 3aKOH
25 JI-:I[GSaBI/II())I/IMOFO Haine OBaHUsA bubmmorexa LOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HacleZJ0OBaHNE
26 npusHakoB. Jlaboparopnas padota Ne 0.5 bubnnorexa [JOK

5 «M3yuyenue pe3ysbTaToB
MOHOTHOPHIHOTO M TUTHOPHIHOTO

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



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e796e

CKpEIIMBAaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'eneTuka moja. HacinenoBanue | bu6nunoreka [JOK
IIPU3HAKOB, CLIEIUIEHHBIX C [T0JIOM https://m.edsoo.ru/863e8c60
H3menunBocTh. HenacnencteenHas
M3MEHYHUBOCTh. JlabopaTopHas
pabota Ne 6. U3yuenue bub6nmorexa [IOK

28 . 1 0.5
MOTM(DUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia U
BAapUALIMOHHON KPUBON
HacnencTBenHast U3MEHYMBOCTD.

79 JlaGopatopHas padota Ne 7. «AHanu3 1 0.5 bubnuoreka [IOK
MyTanui y 1po30(uiabl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOIpenapaTax»

bu6nunoreka [JOK
30 I'eneruka yeno 1
HCTHIA AeToBerd https://m.edsoo.ru/863e8d78
PezepHblit ypok. O6o01IeHue 1mno
31 teMe «HacnencTBeHHOCTD U 1
M3MEHYHUBOCTHh OPTaHU3MOBY
bu6nmnorexa [JOK
32 Cenexuus Kak Hayka 1
HeRA Hayka # npotece https://m.edsoo.ru/863e9214

3 MeTobl U JOCTUKEHUS CENEKITUU 1 bubmuoreka [JOK
pacTeHUM U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHoorus kak orpacib 1 bubnuoreka [IOK
IIPOU3BOJICTBA https://m.edsoo.ru/863e¢9336

OBHLIEE KOJIMYECTBO YACOB I10 14 4

I[TPOTPAMME

11 KIIACC



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

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOIMS U METOJIBI €€ U3yUEeHHS 1 bubmmorexa LIOK
H A y https://m.edsoo.ru/863ea20e
) HcTopus pa3BuTHs IpEACTAaBICHUI | bubnuorexa [IOK
00 »BOITIONINN https://m.eds00.ru/863¢9570
bu6nmorexa [JOK
M 1
3 HKPOIBOHOTHA https://m.edsoo.ru/863e9cle
[Tomymsimus Kak JIeMEeHTapHAs
SIMHUIIA BUA U YBOJIIOIIHH.
4 HI;GO ETO HI;,SI abora ;0 1 1 0.5 bubmmorexa LIOK
paToprasi p B ' https://m.edso0.ru/863e¢99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHIECKOMY KPUTEPHIO
5 JIBrKyte cuibl (3IeMEHTapHbIC | bubmuoreka [JOK
(baKTOPbI) IBOJIOIUH https://m.edsoo.ru/863e9da4
bubmuoreka [JOK
i 1
6 EctectBennslit 0TOOp 1 ero opMbl hitps://m.cdsoo.ru/863¢9ed0
Pe3ynbTathl 3BONIOIUH:
pUCHOCOO0ICHHOCTh OPTaHU3MOB U
7 BHU000pazoBanue. JlabopaTopHas | 0.5 bubnnorexa [JOK
pabota Ne 2 «Omnucanue ‘ https://m.edsoo.ru/863e9fde
MPHUCIIOCOOICHHOCTH OpraHu3Ma u e
OTHOCHUTEIILHOTO XapaKTepar»
g Hamnpasnenus u mytu | bubnuoreka [IOK

MaKpO3BOJIFOIHUN

https://m.eds00.ru/863e9cle



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

9 HeoOpatumocTs 3BoIO1IUN
10 Ucropust xu3uu Ha 3emiie 1 METObI
€€ N3y4YEeHHUs
1 I'unoressl MIPOUCXOKACHUS KU3HU bub6nuoreka [IOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 Pa3Butune xu3Hu Ha 3emMIie Mo 3pam u bubnuoreka [JOK
rnepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJIIOIHUH
pPacTUTEIHHOTO U )KUBOTHOTO MHPA.
13 [TpakTuueckas pabora Ne 1 0.5 bubmuorexa [JOK
«/3yueHne UCKOIMaeMBbIX OCTATKOB ’ https://m.edsoo.ru/863ea8bc
pacTeHUi U )KUBOTHBIX B
KOJUICKIUSIX
14 CoBpeMeHHas cucrema bubnuorexa [JOK
OpPraHuvyecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKA (AHTPOIIOTEHE?) bubmorexa HOK
P https://m.edsoo.ru/863eac2c
16 JBuxyuie cuibl (pakTopshl) bubnnorexa [IOK
aHTpOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOIIUH
YeJI0BEKa
13 YenoBeueckue packl U MPUPOIHbBIC bubnmnorexa [JOK
aJanTalny 4€JI0BEKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O6001IeHNE 10
19 TeMe «BO3HHUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOrus Kak HayKa
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Cpenpl 00MTaHUS U YKOJIOTHYECKUE

bu6mmoreka [{OK

21
(bakTopsI https://m.edsoo.ru/863eafec
AOuoTtudeckue (HakTopsl.
JlaGopaTopnas pabota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH
22 aCTEHUM U3 Pa3HBIX MECT 0.5 bubmorexa HOK
P P ) https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTtopHas pabora
Neo 4. «Bnusgnue cBeta Ha pOCT U
Pa3BUTHE YEPEHKOB KOJIEyCay
bu6mmoreka [IOK
23 buotnueckue gpakTopbl
¢ p https://m.edsoo.1u/863eb348
DKOJIOTUYECKUE XAPAKTEPUCTUKHU
nonyssinud. [Ipaktraeckas pabora
24 Ne 2 «IToncuét mIoTHOCTH 0.5
MOMYJISIIIUA Pa3HBIX BUIOB
pacTeHUIN
’5 Coo01mrecTBa OpraHu3MoOB — bubnuorexa [JOK
OMoIICHO3 https://m.edsoo.ru/863eb46a
%6 DKOJOTUYECKHUE CUCTEMBI bubmuoreka [JOK
(?KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKa3aTEIU YKOCUCTEMBI.
27 DKOJOTUYECKHE MUPAMUIBI bubmorexa HOK
N PANIB. https://m.edsoo.ru/863ebSfa
CoiicTtBa 3xocucteM. CyKieccus
28 [IpupoaHbIe 3KOCUCTEMBI
29 AHTPOIOTE€HHBIE YKOCHUCTEMBI
30 buocdepa — rinodanpHas bu6mmorexa [IOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnnorexa [JOK
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onochepnr https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emiau 1

13 CocymiecTBoBaHUE TIPUPOABI U | bubnnorexa [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PezepaHblil ypok. O600111€HIE TEMBI

34 «Coo0111ecTBa M 9KOJIOTHYECKHE 1

CHUCTEMBbBD»

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5
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IMPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC

Kox nposepsiemoro
pe3yJibTaTa

IIpoBepsiemble nMpeAMeTHBIE Pe3yJbTAThl 0CBOECHUSI OCHOBHOI1 00p
cpeaHero oouero o0pazoBaHus

CdhopmupoBaHHOCTH 3HAHU O MECTE M POJI OMOJIOTUH B CHCTEME Hay

(GOpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTHHBI MU
BKJIaJIE POCCHUICKUX M 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pasB

rpaMOTHOCTH YCJIOBCKA IJId PCIICHHA JKU3HCHHBIX 3a/1a4

YMeHHEe pacKpbIBaTh COJEp)KaHHE OWOJOTHYECKUX TEPMHUHOB M 1T
MeTabonu3M (0OOMEH BEIIECTB M TMPEBpAIICHHE HHEPTUU), TOMEO
OpraHu3aIusl >KUBBIX CUCTEM, CAMOBOCIPOHM3BEICHHE (PEIPOTYKIIHS)

POCT U pa3BUTHE

VYMenue wusnaraTh OWOJIOTHYECKHME TEOpUU (KJIETOYHAs, XPOMOCO

Mennens, T. Moprana, H.M. BaBunoBa) m ydeHus (0 IEHTpax

KynbTypHbIX pacTenuil H.W. BaBunosa), onpenensTs rpaHuLbl UX IPU

VYMeHue BlageTh METOOAMHU HAay4YHOI'O IIO3HAHUA B Ouosoruu (Ha6ﬂ

MPOIIECCOB W SIBJICHWUMW; OpraHM3alus W MPOBEJACHUE OHOJIOTHYC
TUIOTE3bI; BBISBIICHUE 3aBHUCHUMOCTH MEXAY HCCIEIyEMbIMU BEJU
pEe3yIbTaTOB, WMCIOJB30BAHHBIX HAYYHBIX TOHITHH, TEOPUH W 3aK

OCHOBAHUH MOJTYYEHHBIX PE3YJITATOB)

VYMeHue BBIICIATh CYHICCTBCHHLIC MTPHU3HAKU BUPYCOB, KJIICTOK ITPOKA]

MHOTI'OKJIETOYHBIX OPraHU3MOB; 0COOCHHOCTH mponeccoB oOmeHa B
KJIICTKC, (bOTOCI/IHTC?)a, MJIACTUYCCKOTO M OSHEPICTUUCCKOTO obme

OIIOJOTBOPCHUS, Pa3MHOKCHUA, HHAUBUAYAJIbHOI'O PA3BUTHUA OPIraHU

VYMeHne MNPUMCHATH IMOJYUYCHHBIC 3HAHUA JIA 00BsACHEHUS OHMOJIOrH

NPUHATHS TPAKTUYECKUX PEHICHUH B MOBCETHEBHOM KHM3HM B IIEIAX
3I0POBbs U 3/10POBbSI OKPY’KAIOIIMUX JIIOJIEH, COOI0AEHUS HOPM Tpa
IIPUPOJIHOMN cpelie; MOHMMaHUE HEOOXOJUMOCTU HCIIOJIb30BAHUS J0C

OHMOTEXHOJIOTUH AJI palliOHAJIBHOT'O IIPUPOAOIIOJIIL30BAHUA

VYmenue pematb JJIEMCHTAPHBIC TCHCTHYCCKHUEC 3aJa4d Ha MOH

CHOCINICHHOC HACJICOAOBAHUEC, COCTABJIATH CXCMbI MOHOFI/I6pI/IIIHOFO

HaCJIeTOBaHUsI IPU3HAKOB Y OPraHU3MOB

YMeHue BBINONHATH J1a0OpaTOPHbIE U MPAKTUYECKUE pabOThI, COOTIO,

1 J1abopaTOpHBIM 000pYAOBaHUEM




YMeHne KpUTHUYECKH OIeHHBaThb W HMHTEPIPETHPOBATH HHPOpMa
BKJIIOYAIOUIYI0 TICEBJIOHAYYHbIE 3HAHUS W3 PAJNIMUYHBIX HMCTOYH

MaTepI/IaHH); OTHYCCKHEC aCIICKTbl COBPEMCHHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ B 01O

10

YMeHue co3naBaTh COOCTBEHHBIE IMHCHbMEHHBIE M YCTHBIE €000

I/IH(I)OpMaI_II/IIO N3 HCCKOJIBKUX UCTOYHHUKOB, 'PAMOTHO HCIIOJIB30BATh I1

11 KIIACC

Konx nposepsiemoro
pe3yJibTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI 00p

cpeaHero oouero o0pazoBaHus

CdhopmupoBaHHOCTH 3HAHUH O MECTE M POJIU OMOJIOTHH B CUCTEME HAY

(OpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MU
BKJIaJIE POCCHUICKUX M 3apyOeXHbIX YUYEHBIX-OHMOJIOTOB B pasB

rpaMOTHOCTH YCJIOBCKA IJId PCIICHHA JKU3HCHHBIX 3a/1a4

VYmenue PaCKpbIBaTb COACPIKAHHC OMOJOrHYECKUX TCPMHUHOB U IIO0

ABOJIIOLINS, ABMXKYIIME CUIIbI ((PaKTOPBI) 3BOJIOLUH, IPUCTIOCOOIEHH
HKOJIOTHUECKUE (DAaKTOpBl, SKOCHCTEMa, IMPOJIYLEHThl, KOHCYMEH

AKOJIOTHYECKas MUpaMuia, OrnoreoreHos, onochepa

YMeHnue uznaraTtb OMOJIOTMUYECKHE TEOPUM (SBOJIIOLIMOHHAS TEOPHS

9BOJIIOLINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOBIIIEBOIO CXOJICTBA
HanpaBiieHu# u myTei oo A H. CeBeprioBa, yuenust o 6mocd

rpaHulbl UX IIPUMCHUMOCTH K KUBBIM CUCTCMaM

YMeHue BiaseTh METOJaMH HAyYHOTO MMO3HaHUS B Owojoruu (HaOm
nmponeccoB u HBHGHHﬁ; opraHu3anuvs W HTPOBCACHUC 61/IOJIOFI/I‘-IG
THIIOTE3bI; BBISIBICHHE 3aBUCHMOCTH MEXIy HCCICIyeMbIMUA BEJIH
PE3YyJIbTAaTOB, HCIIOJb30BAHHBIX HAYYHBIX HOH?ITI/If/'I, T€0pI/II7I 1 3aK

OCHOBAHUH NMOJTYYCHHBIX pe3y.]'IBTaTOB)

VYMeHue BbIIEATh CYIIECTBEHHbIE NPU3HAKU CTPOEHHsI OHOJIOrHMYe
NPOAYIIEHTOB, KOHCYMEHTOB, DPEIYLIEHTOB, OHOTCOIIEHO30B M OJK
HACJIE/ICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BHJIO
OpPTraHU3MOB, JCHCTBHSI YKOJOTHUECKUX (PaKTOPOB HA OPTaHU3MBL, T1€
JKOCHUCTEMAX, AHTPOIIOTECHHBIX HM3MEHEHUN B DKOCUCTEMAax CBOCH

OMOre0OXUMHYECKUX IIUKIIOB B Onochepe

Ymenue MNPUMCHATH MOJYUYCHHBIC 3HAHUA IJIS OOBSICHEHHUS OHOJIOTH

MPUHITUS MPAKTUYECKUX PELICHUI B MOBCEAHEBHOW >KU3HU B IENSIX
3JI0pPOBBSL U 370POBbsI OKPYKAIOIIUX JIIOAEH, COOIIOEHUSI HOPM Ipa

HpI/IpO,[[HOﬁ cpcac; NIOHMMAHNC HCO6XO,I[I/IMOCTI/I HCITIOJB30BaHUA OOCT




paloOHaIbHOIO MPUPOIOIOIB30BAHUS

YMeHue pemats 31eMeHTapHble OMOJIOTHYECKUE 3aJa4H, COCTABIISITh

! B 9KOcHCTeMaXx (IICTTH TTUTaHUs)

g YMeHue BBINONHATH JIa0opaTOpHbIE U MpaKTUYeCKue paboThl, COOTIO
1 1a60paTOPHBIM 000PYAOBaHUEM
YMeHHEe KpUTHYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH WHPOpPMA

9 BKITIOYAIONIYI0 TICEBJIOHAYYHBIC 3HAHHWS W3 pa3IMYHBIX HCTOYH
MaTepHalbl); pacCMaTpUBaTh IJ00ATBHBIE HKOJOTMUYECKUE MPOOJIeMb
OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HIINIO

10 YMeHue co3naBath COOCTBEHHBIC IHCHMEHHBIE U YCTHBIE €000

I/IH(bOpMaLII/HO N3 HCCKOJIBKUX UCTOYHUKOB, I'PAMOTHO UCITIOJIB30BAThH II

INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

buonorus kak Hayka

1.1

buonorus — Hayka o kuBoW mpupojne. Poias Ouosmornn B (HOpMUPOBAHUH COBpE

OMOJIOTrMYECKHUX HaYK

1.2

MeTtoapl 1O3HAHUS KHUBOM IIPpUPOAbI (Ha6J'IIO,Z[eHI/Ie, OKCIICPUMCHT, OIIMCAHHC, U3

cTaTHcTHYecKasi 00padOTKa TaHHBIX)

JKuBble cucTeMBl U X OopraHu3anus

2.1

JKussle cuctembl (OMOCHCTEMBI) KaK MpeaMeT n3ydeHus ouonoruu. CBoiicTBa buocu

2.2

YpoBHM OpraHu3anud OHOCHCTEM: MOJEKYJISPHO-TeHETUYECKUH, KIETOYHBIH,

9KOCHUCTEMHBIN, OochepHbIT

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMHUYECKUN COCTaB KIJIETKU. XHMHUYECKHE HJIEMEHTHI: MAaKpPOAJIEMEHTbhI, MUKPOIJI

q)yHKI_[I/II/I BOJBI 1 MUHCPAJIbHBIX BCIICCTB B KJICTKC. HOIIZ[Gp)KaHI/IC OCMOTHYCCKOT'O

3.2

benku. CoctaB u crpoeHue OeiakoB. AMMHOKHUCIOTHI — MOHOMeEphl OenkoB. Hes
AMVUHOKHUCIIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM MOJIEKYJbl (TIEpBUYHA
CTPYKTypa). XUMHUUECKHEe CBOMCTBa OenkoB. bruonorndyeckue GpyHKIMU 6EIKOB.

@®epmeHThl — Ounosjoruuyeckue karanuzaropel. CTpoeHHe (EepMeHTa: AKTUBHb

KodepmenTtsl. Buramunsl. OTinunst pepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTopo

3.3

YrneBobl: MOHOCaXapu/Ibl (TII0K03a, prd03a U Je30KcHpru003a), Aucaxapusl (cax




TJIMKOTEH, LIeJITI0N03a). bruonorndyeckne GpyHKInm yrieBomos.
Junuasl: TPUTAHLEPHIBI, cTepouabl, (ocomunuasl. ['unpopunbHo-rHIPODOO

JIUIINA0B. CpaBHeHI/Ie YIJI€BOOOB, OEJIKOB U JIMITU 0B KaK HCTOYHHUKOB SHCPIruu

3.4

Hyxneunosbie kucnorel: JIHK u PHK. Hykneoruasl — MOHOMEpPBI HYKIEHMHOB

Crpoenue u pynkuun PHK. AT®: crpoenue u pyHkuuu

3.5

Hwuronorust — Hayka o kierke. Kierounast teopusi. MeToapl H3y4eHus KIETOK

3.6

Krnerka kax OCJI0CTHad XHUBasd CHCTCMA. O6I_HI/IG MPU3HAKKU KIICTOK: 3aMKHYTas

FeHETUYECKUH almapar, CUCTEMa CUHTe3a Oelka

3.7

TuIbl KIETOK: OYKAPUOTHUYCCKAA U ITPOKAPHUOTHUICCKAA. OcoOeHHOCTH CTPOCHUH IIP

Oaktepuii. CTpoeHHE 3YKapUOTHIECKOMN KIETKU. OCHOBHBIE OTINYHS PACTUTEIHLHOM,

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHASI CTEHKA, TIMKOKAIHUKC, UX (PYHKIIUU
¢byukuuu. [uromnazma u e€ opranounsl. OgHOMEMOpaHHBIE OPTraHOUABI KIETKU:

['onbmku, nu3ocombl. [lomyaBTOHOMHBIE OpPTaHOWIBI KIETKA: MUTOXOHAPHUH, IUI
wiactua. Bunel miactua. HememOpaHHble opraHoUIbl KIETKH: PUOOCOMBI, KIIETOY

OpPraHoMa0B KIICTKH. Bxmouenus

3.9

SAnpo — peryasaTopHslii HeHTp kieTku. CTpoeHue spa: saepHast 000JI04Ka, KapUOILI

3.10

TpchnopT BCIICCTB B KIICTKC

)KI/I?;HGI[C}ITCJIBHOCTB KIJIICTKH

4.1

OO6meH BewlecTB, WK MeTa00IM3M. AcCUMMIIALUS (IJIaCTUYECKUN OOMEH) U Jucc
CTOPOHBI €JMHOTO Ipolrecca MerabonuizMa. Tumbl oOMEHa BEIIECTB: aBTOTPOGH

oOMeHe BeIIeCTB U MPEBPAIICHUH YHEPTUH B KJIETKE

4.2

®otocunre3. CBeroBas W TemMHOBas (a3wl (poTocuHTe3a. Peakuuu QorocuHTe3a.
dotocuHTe3a 1S KU3HMU Ha 3emie. BriusHue ycnoBuii cpenbl Ha GOTOCHHTE3 U CII
KYJIbTYPHBIX PACTEHUM.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIe OakTepru. 3HaUeHUE XEMOCHHTE3a JIJIsl )KU3HU

4.3

DHepreTuyeckuii oOMeH B KieTke. PaciienyieHue BelIeCTB, BbIACICHHE U aKK
sHepreTuyeckoro obmena. [nmkonus. bpoxenue u ero Buabl. Kuciopomno

O} PexkTUBHOCTD HIHEPTETHUECKOT0 0OMEHa

4.4

Peaknuu matpuunoro cunTte3a. ['enetmueckas wmHbopmarus u JIHK. Peanumszan
I'eneTnueckuii kox u ero corcrea. Tpanckpunuus — matpudHbiid cunte3 PHK. Tpa

aMHUHOKHCIIOT. Posib pubocom B OmocuHTE3e OenKa

4.5

Heknerounsle ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus BupycoB (.U.
KHU3HEIEATeTbHOCTH BUPYCcOB. bakrepuodaru. bonesnu pacteHuid, KUBOTHBIX H

umMmyHoaeduiuta yenoBeka (BIY) — Bo3oyaurens CITIM/]a. [Ipodunaktuka pacrp

Pasmuoxenue u HHIAUBUAYAJIBHOC PA3BUTUC OPTaHU3MOB

5.1

Krerounplii UK, WM KU3HEHHBIA MUK KiIeTku. HTepdasza u mutos. [Ipomeccsl,




peakmus matpuanoro cunre3a JJHK. Ctpoenne xpomocom. XpoMOCOMHBIN HaOOD
XPOMOCOMHBIE Ha00pbI. XpoMaTuibl. LluTomoruyeckre OCHOBBI pa3MHOKEHUS U UH
Henenune knetkn — Muto3. Ctaauu murtosa. [lporeccsl, mpoucxoasiye Ha pa3HbL

MHUTO3a

5.2

@DopMbl pa3MHOXKEHHSI OPraHU3MOB: Oecronoe 1 nmojooe. Buasl 6ecronoro pasMHo

U MHOTOKJIETOYHBIX, CHOpPOOOpa3oBaHME, BereTaTUBHOE pa3MHOXxeHHe. Mckycc

3HAYCHUC JIA CCIICKIINU

53

[ToroBOE pa3MHOKEHHUE, €T0 OTIUYHS OT OECIIOJIOTO.
Meiio3. Craguu meio3sa. [Iporeccrl, nmpoucxosiiue Ha cragusx menos3a. [losen

buosornueckuii cMBIC U 3HaYEHHE MEH03a

54

["ameTorenes — nporecc 0Opa3oBaHMsI MOJOBBIX KIETOK y KHUBOTHBIX. [lonoBbIE *Ke
U pa3BUTHE TOJOBBIX KJIETOK — raMmeT (CIepMaTo30ull, SIMIEKIETKa) — CIepMaTo

HﬁHCKHGTOK " CIICPMATO30U10B. OHJ'IOI[OTBOpeHI/Ie. HapTCHOFeHGS

5.5

NunuBunyanpHOE pa3BuThe (OHTOreHE3). DMOpHOHAIBHOE pa3BUTHE (dMOpHOTE
MO3BOHOYHBIX XUBOTHBIX: IpOOJICHHE, racTpyJIsaius, opranoreHes. [locramOpronan
pa3BUTHUS: TPAMOE, HempsMoe (JIMYMHOYHOE). BnusHue cpeapl Ha pa3BUTHE OpT
BPOXIAEHHBIE YPOJICTBA.

Poctu Pa3BUTHC paCTeHI/Iﬁ. OnTrorenes IBCTKOBOI'O paCTCHUA: CTPOCHUC CCMCHH, CT

HaCJICZ[CTBeHHOCTB U USMCHYUBOCTb OPTraHHU3MOB

6.1

[Ipenmer u 3amaun reHetrku. Mictopus pa3BuTus reHeTHKU. Bkiag poccuiickux u
Metoapl TeHeTUKH (THOPHIOJIOTHYECKUI, IUTOT€HETHYECKUH, MOJICKYISPHO-T

MoHATHSA. | eHeTHUecKas CUMBOJIMKA, UCITI0JIb3yCMas B CXCMax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACJEJI0BaHUS NPU3HAKOB, YycTaHoBJIeHHble [. Menzaenem.

eanHoo0pa3ust ruOpuI0B IIepBOro nokosneHus. IlpaBuino noMuHNpoBaHus. 3aKOH p
ramerT. [1olHOE M HENOJIHOE JTOMUHUPOBAHHUE.

JlurnbpuaHoe ckpeluBaHue. 3aKOH HE3aBHCHMOIO HACJEIOBaHUS IPHU3HAKOB.
CKpEILMBAaHUA. AHaNU3UpYIoLlee CKpeluBanue. Mcnonbp3oBanyue aHaIM3UPYOLETO

ocoou

6.3

CI_ICHHGHHOC HaCJICAOBAHHUC IIPU3HAKOB. Pa6ora T. MopraHa o CHCIVICHHOMY Hac

I€HOB B pe3yJIbTaTe KPOCCUHIOBepa. XpOMOCOMHAs TEOPHUsl HACIEICTBEHHOCTH. | 'eH
I'eneruka moma. XpoMOCOMHOE OIIpeseeHUE Moya. AyTOCOMBI M TOJOBBIE XPOM

OpraHnu3MBbI. HaCJ'IeI[OBaHI/Ie IMPHU3HAKOB, COCIUVICHHBIX C ITIOJIOM

6.4

N3MeHYNBOCTb. BI/II[BI N3MCHYHMBOCTH: HCHACJICACTBCHHAA N HACJICACTBCHHA. Pons

XapakTepucTUKa MOJU(PHUKAIIMOHHON N3MEHUYUBOCTH. BapuaiioHHslil ps 1 Bapuail

KonndecTBeHHEBIC M KaUeCTBECHHBIC IMPU3HAKH 1 UX HOPMA pCaKIIuU. CpolicTBa MOIH

6.5

HaCHCHCTBeHHaH, NI TCHOTUIINYCCKAA, U3BMCHYNBOCTD. KoMOnnaTrBHAs M3MEHYH

KOMOMHATHUBHON M3MEHYHNBOCTH. MYTaHI/IOHHaH N3MCHYHNBOCTB. KJ'IaCCI/I(l)I/IKaLII/ISI M




Yacrora u npuurHbl MyTanuidi. MyTtareHable (akTopbl. 3aKOH TOMOJIOTHYECKUX Ps
BasuiioBa

6.6

I'enetuka denoseka. Kapuorun uenoBeka. OCHOBHBIE METOABI T'€HETHKH Y€
LUTOIr€HETUYECKNUN, OMOXUMHUYECKUH, MOJEKYJspHO-reHeTndeckuii. CoBpeMeHHO
CEKBECHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ noMousto [11{P-ananusa. Hacn
0one3HH, OOJIE3HUM C HACIEACTBEHHOH IPEeApacloyiOKEHHOCTbIO, XPOMOCOMHBIE
myTanuu. [TpuHIUIB 370pOBOT0 00pa3a KHU3HH, AUATHOCTHKH, MPO(UIAKTUKA U
TEHETHUYECKOE KOHCYJIBTUPOBAHME. 3HAYEHUE MEIULUHCKON TEHETUKH B IIpe

3a001€BaHNI YETIOBEKA

CeHeKHI/IH OpraHnu3MoOB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexuus Kak HayKa U IpoLecC. 3apOXkKACHUE CEJIEKLIUU U TIOMECTUKAIMS. YUeHUe

¥ MHOT000pa3us KyJbTYPHBIX pacTeHHM. L{eHTpbl MpOoNCX0KIeHUS JOMAIIHUX KUBO

7.2

CoBpeMeHHbIE METOJbl CeNeKUnu. MaccoBbli M MHAMBHUAYaJIbHBI OTOOpPHI B C
9KCTephepa. biaM3kopoaCTBEeHHOE CKpeluBaHue — MHOpUauHT. Yncras nunus. Ckp
rubpunHas cwia. HepoacTBeHHoe ckpemuBanue — aytOpuauHr. OTmanéHHas TH

MYTarcHe3 U MOJIYUCHHUC IMOJIUIIIONIOB. I[OCTI/I)KGHI/DI CCIICKIINHU paCTeHHﬁ, KHNBOTHBI

7.3

buorexHosmorus kak oTpacib MPOU3BOACTBA. |'€HHAsE MH)KEHepus. DTanbl CO3/AaH
opranu3moB. Kiierounass unxkenepus. Kietounble KynabTypbl. MHUKpPOKIOHAJIBHO
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKHE U 3

MOAU(PUITTPOBAHHBIE OPTAHU3MBI

11 KITACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

DBOIIOIMOHHAST OHOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHH.

CBuzerenbcTBa 3BoNOLMH. [laneoHTOIOrHUECKHE: TTOCIEI0BATEIBHOCTD TOSBICHU
niepexoaHbie Gopmbl. bruoreorpaduueckue: cxoacTBo u paznuuue payH u diaop m
CXOZCTBA M PA3INYUs YMOPUOHOB Pa3HBIX BUIOB IMO3BOHOUHBIX. CpaBHUTEIHHO-aHA
pyJIMMEHTapHble OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMUYECKUE: CXOJICTBO M€

META00INYECKHUX HYTCﬁ Y BCEX OpraHNU3MOB

1.2

OpomonmonHas Teopus Y. JlapBuHa. lIpennocbulku BO3HMKHOBEHMS IapBUHU3M
JapBuHy (M30BITOYHOE pa3MHOXKEHHE IIPU OrPAaHUYEHHOCTH pECcypcoB, HEO

CYILIECTBOBaHHE, ECTECTBEHHBIN OTOOP)

1.3

Cunternueckas teopust 3Bomonunu (CTO) u ocHoBHble €€ mosoxkeHHus. MUKpO3B




9BOJJIIOIINH

1.4

JBwxyme cuibl ((GakTopsl) 3BONIOLNMM BHUJOB B INpupoae. MyTallMOHHBIN I
[NonmynsaumonHsle BONHBI U Apeiid renoB. M3omsamus u murpauus. EcrecTBeHHBIN 0
@DopMBI €CTECTBEHHOT0 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3ysbTaT 3Bomonuu. Ilpumepsl mpucno
UMO0ATAIITALAH.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHbIE (POPMBI BU000pa30BaHUS: T€

1.5

MaKpOSBOJ'IIOI_II/IH. (DOPMBI OBOJIFOIIN U (bHJ'IeTI/I‘leCKaH, JAUBCPICHTHAA, KOHBCP

OBOJJIIOIINH

Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

2.1

I[OHayLIHBIe MNpEACTABJICHUA O 3apOXIACHUN KHU3HH. HaquBIe THUIIOTE3bl BO3HU
naHcnepMus. XUMUYECKass HBOJIOLHA. OKCIEPUMEHTAIbHOE IOATBEPXKICHUE XU
ouonornueckoii sBomrornu. ['nnoreza PHK-mupa. IlepBbie kiIeTkn U UX 3BOMIONHUS

OpraHHU3MOB

2.2

Pazputue xu3Hu Ha 3emuie 1Mo 3pam U nepuoaam. Karapxeil. Apxeiickas U mpo
MEPUOJIbI: KeMOPUHCKUHM, OpJOBUKCKHMA, CHIYPHUHCKHIA, JEBOHCKHH, KaMEHHOYTOJ
MEPUOJIbI: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

Kaitno3oiickas 3pa u €€ nepuo/ibl: MaaeoreHOBbI, HEOT€HOBBIM, aHTPOIIOT€HOBBIN.

nporieccoB. OCHOBHBIE 3Tambl JBOJIOIMH PACTUTEIBHOTO M JKMBOTHOTO MHpA.

HOHBJ’ICHI/IG, pacuBET U BBIMUPAHHUC I'PYIIII ) KUBBIX OPIraHU3MOB

23

Cucrema OpTaHU4YCCKOI'0 MHUpa KaK OTPaXCHUEC 3BOJIFOLIUU. OCHOBHBIC CHCTEMATHYCC

24

DBOJIIOLMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3Butue npeacTaBieHUN O Mpo
anTporioreHe3a. Cxo/ICTBa M pa3Inyuus YEJIOBEKa U )KUBOTHBIX. CHCTEMaTHYECKOE TIO
JIBukyune cuiibl (pakTopbl) aHTpororenesa. HacneacTBeHHass M3MEHYMBOCTh U €C

JKU3HM, U3TOTOBJIICHUE OPYAHUN TPYa, MBIIUICHUE, PEYb

2.5

OcHOBHBIC CTaguu M BCTBHU JSBOJIOIMU 4YCJIOBCKA: aBCTPAJIOIMUTCKH, Yenmosek yY™m
HeaHHepTaﬂBCKHﬁ, Yenosek paSYMHBIﬁ. HaXOIIKI/I HCKOIIAaCMbIX OCTAaHKOB, BpEMA C

00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OpyaAus

2.6

Yenoseyeckrne pacbl. OCHOBHBIE OOJBIINE pachl: €BpPOMEOHHas (eBpasmiickas),
MOHTOJIOMTHAS (a3WaTCKO-aMepUKaHCKas). UepThl MPUCIIOCOOIEHHOCTH TIpE/CcTa

cyuectBoBanus. EquHCTBO yenoBeueckux pac. Kpuruka pacuzma

OpranusMsbl 1 OKpy’Karolias cpeaa

3.1

DKoJIorus Kak HayKa. 3aﬂaqn " pas3aciibl 3KOJOTUH. MeToanl PKOJIOTHUECKUX HCCII

Cpenbl 00uTaHMsI OPraHU3MOB: BO/IHAsA, HA3€MHO-BO3/IyIIIHAs, TOYBEHHAs!, BHYTPHOD




3.2

Oxonornueckue ¢daktopel. Kiaccudukarus SKoJ0rHYecKux (HaKTOpoB: aOUOTH

I[eﬁCTBHC OKOJOTHMYCCKHUX (paKTOpOB Ha OPraHU3MbIL

33

AbuoTnueckue (GaxkTOpbl: CBET, TeMmmepaTypa, BiaxkHocTb. Dotomepuonusm. I

abuotnueckux (akTopoB. buonornyeckue puTMsl

34

buotnueckue ¢dakTopel. Buapl OMOTHYECKHX B3aMMOJEHCTBHUIA: KOHKYPEHIIHS,
KOMMeHCanu3M (HaxJ1eOHHYeCTBO, KBAPTUPAHTCTBO), aMEHCAIN3M, HEHUTpaau3M. 3H

CymeCTBOBaHUA OPraHU3MOB B IIPUPOJHBIX COO6HICCTB&X

3.5

OKOJIOTHYECKHE XapPaKTCPUCTHUKU TOIMYJIAINN. OcHOBHBIE TOKa3aTeIU MOomyJIIuuu

CMCPTHOCTD, IIPUPOCT, MUTpALTHL. I[I/IHaMI/IKa YHUCJICHHOCTH IIOMYJIAINA U e€ peryisin

C006H_ICCTB3 " 3KOJOI'MYCCKUC CUCTEMBI

4.1

Coo0bmecTBo opranuzMoB — OuoneHno3. CTpyKTypbl OHMOLIEHO3a: BUOBasi, POCTPAH

noMuHAHTEL. CBsI3U B OMOLIEHO3€

4.2

DKoyioruueckue cucteMbl (dkocuctemsbl). IloHsTne 00 »KkocuctemMe u Ouore
9KOCHUCTEMBI: TPOIYLIEHThI, KOHCYMEHTHI, peayleHTsl. KpyroBopoT BemecTB U IO
(nuieBble) ypoBHU SKocucTeMbl. [lumeBble nenu u cetu. OCHOBHBIE IIOKa3atr
DKOoJIOTHYeCKHe NMUpPaMMIbl: NMPOAYKIMH, YUCICHHOCTH, Oumomacchl. CBOMCTBa 3

passutue. Cykueccus

4.3

[Ipupoanbie 3K0cUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WJIU IIHUP
AHTpONOTeHHbIE  3KOCHUCTEMBL.  ATpO3KOCUCTEMBbI.  YpOoskocuctemsl. buoino
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak pakrop ycroitunBoctu s3kocucteM. CoxpaHeHHE OMOIOTHYECK

4.4

VYuenue B.M. Bepnamckoro o Omocdepe. ['panuiel, coctaB U CTpyKTypa OHOC
Ocobennoctu Ouocdepbl Kak TII0OATBHONW 3KOCHUCTEMBI. J[MHAMUYECKoe paBH
KpyroBopoThI BelecTB U OMOT€OXUMHUYECKUE IIUKIIBI 3JIEMEHTOB (YriIeposa, a3oTa).

CYIIH

4.5

YenoeyecTBo B 6nocepe 3emian. AHTpOIIOreHHbIe U3MeHeHHs B Onocdepe. ['nodan

OcHoBa paloHaIbHOIO yIPaBICHUS MPUPOIHBIMU PECYPCAMU U X UCIIOJIb30BaHUE.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI IJI51 YHEHUKA

[Taceunuk B.B. buonorus. bazosslii ypoBensb. 11 kiace / Kamenckuii A.A.,

Py6uoB A.M. u ap., nox pea. [laceunuka B.B.. - Mocksa: [IpocBemienue,



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://myschool.edu.ru/
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