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MNOSACHUTEJBbHASA 3AIIUCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY LIS
OTIpEICICHUST TMOIXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOTO TMpeameTa
«buosorus» coctaBWIM: KOHUENTyalbHble Tmonoxenus @OIroC COO o
B3aMMOOOYCIIOBJICGHHOCTH 1EJNei, CcoaepXaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO IMOJTOTOBKH BBIITYCKHUKOB, TTOJIOKEHUSI 00 OOIIHX TENSIX U
MPUHITUIIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obuiero oOpazoBanusi B Poccuiickoit ®enepanuu, a TakxKe IMOJOKEHUS O
cnetnuduke OMOJIOTUH, €€ 3HAUCHUH B TTO3HAHUU KUBOU MPUPOIBI U 00ECIICUCHUN
CYILIECTBOBAHMsI 4esoBedecKoro oodmiectBa. COTTacHO Ha3BAaHHBIM MOJIOKEHUSM,
OTIpeJIeICHbl OCHOBHBIEC (DYHKITUU TIPOTPAMMBI 110 OMOJIOTHUU U €€ CTPYKTYpa.

[IporpaMmMa mno Ouosoruu Aa€T MpeacTaBiIeHUE O ILeNldax, 00 oOmen
CTpaTernu OOYy4YeHHS, BOCIHTAHWS W Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buonorus», omnpenenseT o00sg3aTeNbHOE TPEIMETHOE
COJEp)KaHue, €ro CTPyKTypy, pacopelelieHue 1o pa3dejaM U TeMawm,
PEKOMEHIyEMYIO TOCJIEIOBATEILHOCTh M3YYEHHs] y4eOHOro Marepuaja ¢ y4&ToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH OOpa30BaTEILHOTO
IpoIecca, BO3pACTHBIX 0COOCHHOCTEH 00yJaroIIMXCsl.

B mporpamme 1m0 OHOIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydueHuss B (OPMHUPOBAHMH OCHOBHBIX BHJIOB Y4YEOHO-ITO3HABATEIIHLHON
JeATeIbHOCTH/Y4eOHBIX JEeUCTBUN OOy4YarolmUXCsd MO OCBOSHUIO COJICPKAHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.

B nporpamme o 6uonoruu (10—11 xmaccel, 6a30BbIl YPOBEHb) peaain3oBaH
MPUHITUIT TPEEMCTBEHHOCTH B HM3YyYCHUHM OWOJOrvu, Ojarojapss 4emMy B HeEl
MIPOCMATPUBACTCSI HANPABICHHOCTh Ha pPAa3BUTHE 3HAHWHA, CBSI3aHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PCHHs,  IIEHHOCTHBIX
OpUEHTALUN JTUYHOCTHU, FIKOJIOTUYECKOTO MBIIUICHHUS, TPEACTaBICHUHN O 310POBOM
oOpa3e KU3HM W OCPEKHBIM OTHOIICHHEM K OKPYXKAIOMIEeH MPHUPOTHON cpee.
[ToaToMy Hapsimy ¢ W3ydeHHEM OOIIEOMONIOTHYECKUX TEOPHH, a TakKe 3HAHHHU O
CTPOEHWH KUBBIX CHCTEM PA3HOT'O PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOrpaMMe IO OUOJOTHHU YJIEJICHO BHUMAaHUE HCIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUM B MOBCETHEBHOM JKU3HU JIJIs PEIICHUS MPUKIAJIHbIX 3a7a4, B
TOM YHcie: TPO(UIAKTUKYA HACICACTBEHHBIX 3a00JICBaHUI YEIOBEKa, MEIUKO-
TEHETUIECKOTO KOHCYJIbTUPOBAHMSI, 000CHOBaHUS IKOJIOTHICCKU
1[E€J1€CO00PA3HOT0 TMOBEACHUS B OKpYyXKalolled NPUPOAHOM cCpeje, aHaau3a
BIIUSIHUS XO3SMCTBEHHOW JESATEIHLHOCTH YEJIOBEKAa HAa COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAaHUS K MPUKIIATHON HANPABICHHOCTH
yaeOHOro mpeaMmera «buoiorus» MpOAUKTOBAHO HEOOXOIUMOCTHIO OOCCIICUCHUS



YCIIOBUH JJIsl pELLIEHUS] OJJTHOM M3 aKTyaJIbHBIX 337a4 MIKOJbHOTO OMOJIOIMYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetT GOpMHPOBaHHE Y  OOYYArOIIUXCS
CIIOCOOHOCTH aJanTHUPOBAaThCA K HW3MEHEHUSM JIUHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHE cpelHero oOIero oOpa30BaHUS 3aHUMAET BAXXHOE
mecto. OHa obecrneunBaeT (GopMupoBaHUE Yy OOYYArONIUXCS MPEJCTABICHUN O
HAyYHOM KapTHMHE MHpa, pacliupsieT u o0oOIIaeT 3HaHUS O KUBOW mpupojne, €€
OTJINYUTENIBHBIX NMPU3HAKAX — YPOBHEBOW OPraHU3allMy W JBOJIIOLHH, CO3MAET
yCIIOBUSL  JJIA: IIO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (HOpMHUpPOBaHUS
(yHKIMOHAIBHOM TI'PaMOTHOCTH, HABBIKOB 370pOBOTO M 0Oe30macHoro ooOpasa
AKHU3HU, SKOJIOTUYECKOTO MBIIIEHUS, IEHHOCTHOTO OTHOILIEHUS K YKHUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3HaueHne OMOIOTUS UIMEET TAaKXKe JJIsl PELLIEHUS] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpeIHero  o0mero o0pa3oBaHMs, COLUAIHU3ALNU
oOyuatomuxcs. U3yuenue Ouosoruu odecneunBaeT yclioBus A (GOPMUPOBAHUS
UHTEIJICKTYyalIbHbIX, KOMMYHHUKAIIMOHHBIX M  HMH(MOPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluu OWOJIOTMYECKUX 3HAHHUM ¢
IPEJICTaBICHUSIMU U3 IPYTUX YY€OHBIX IPEIMETOB, B YACTHOCTH, PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAUEHMM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY MJis ONpEACNICHUs TOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUs, MPEACTABICHHOTO B MPOrpaMme 10
OMOJIOTHH.

OTt0op conepkanus yudeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHN KyJbTypOCOOOpPAa3HOIO MOJIXO0Ja, B COOTBETCTBUM C
KOTOpPBIM OOy4aromuecss JODKHBI OCBOMTh 3HAHHUA M YMEHHS, 3HAYUMbIC TS
dbopmupoBanus OOMIEH KyJIbTYpbhl, OMPEICIAIONNE aJeKBATHOE IOBEIACHUE
4eJI0BEKa B OKPY’KaoILEeH MPUPOJHOU cpelie, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM
KU3HU U TpaKTU4YeCKoW aesTenbHOCTH. Ocoboe MecTo B 3TOM CHCTEME 3HAHUU
3aHHUMAIOT AJIEMEHTHI COACPKAHUs, KOTOPBIE CITy>KaT OCHOBOM /17151 )OPMUPOBAHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MuUpa U
[EHHOCTHBIX  OPUEHTAIUSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alHUU
OMOJIOrMYecKoro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJAEpKaHUS Y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMONIOTHH OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYCHHUs 3HAHUHA 00
OTJIMYUTETHHBIX OCOOCHHOCTSIX YKHBOW MPHUPOJBI, O €€ YPOBHEBOW OpraHMU3AINH U
HBOJIIOLIMU. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEIYIOIINE COIepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouosiornueckas cucrema», «OpraHusMm Kak



ouonoruueckas cuctema», «CucreMa U MHOrooOpas3ue OpPraHHUYECKOTO MHpPay,
«IBOJIOLIUA KUBOU MPUPOABD», « IKOCUCTEMBI U PUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHUE  OOYYalOIIMMHUCS  3HAHUAMU O  CTPYKTYpHO-(YHKIIMOHAJIBHON
OpraHM3allMi J>KWBBIX CHCTEM pAa3HOTO paHra © NpUOOpeTeHHEe yMEHUM
UCIOJIb30BaTh 3TU 3HAHUS AJIS TPAMOTHBIX JEUCTBUHM B OTHOIIEHHWU OOBEKTOB
KUBOU MPUPOIBI U PEUICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctmxenne 1enn u3ydeHwusi ydeOHoro mpeamera «buosorus» Ha 06a3oBom
ypOBHE 00ecreurnBaeTCs peIIeHUEeM CIIeIyIOIINX 3a/1a4:

OCBOCHHE OOYyYaIOIIUMHUCS CHCTEMBl 3HAHUN O OHOJOTHYECKHX TEOPHSX,
YUEHUSX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MPaBUIax, CIy>KalluX OCHOBON
Uit (OpMHUPOBAHUS TMPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUPA, O
METOAaxX HAy4YHOTO IMO3HAHUS, CTPOCHUN, MHOTOOOPa3HH U OCOOEHHOCTSIX KHUBBIX
CHCTEM Pa3HOT0 YPOBHS OPraHU3aIMH, BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
HCCIICIOBAHMAX B OMOJIOTUH;

dbopMupoBaHue y OOyYarOIIMXCSl MO3HABATENbHBIX, MHTEJUIEKTYalbHBIX WU
TBOPUYECKUX CIIOCOOHOCTEW B MPOIECCE aHalIM3a JAaHHBIX O MyTSAX Pa3BUTHSA B
OMOJIOTUU HAyUYHBIX B3TJISI0B, WACH M IMOIXOJOB K HM3YUYCHHIO KHBBIX CHUCTEM
Pa3HOro ypOBHSI OpraHU3alHH;

CTaHOBJICHHE Yy oOOydwarommxcs oOme KyJabTypbl, (YHKIIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSICHITh U OLICHUBATDH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOM NpPUPOJbl Ha OCHOBAHWU 3HAHWNH M OIBITA, IOJYYEHHBIX MpU
U3y4EeHUU OMOJIOTUHY;

dopmupoBaHre y O0OydYalOmUXCd YMEHUH WILUIIOCTPUPOBATh 3HAUCHUE
OMONOTMYECKUX 3HAHUM B MPAKTHUYECKOW EATEIbHOCTH 4YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTHIA U arpoONOTEXHOJIOTUIA;

BOCTIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEIOBEKOM KUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOT0 OTHOILIEHUS K HEH, COONIIOIEHNS ITHUYECKUX
HOPM TIpU MPOBEICHUU OUOJIOTMUECKUX HUCCIEAOBAHUI;

OCO3HAaHHE IICHHOCTHM OWOJIOTMYECKUX 3HAHUM [JIs TOBBIIMICHUS YPOBHS
IKOJIOTUYECKOM KYJIbTYpPHI, IUIsl POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHS;

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUH B IOBCEIHEBHOM KU3HU JUIS
OLIEHKH TOCJIEICTBUIN CBOEH JEATEILHOCTH 110 OTHOILIEHHUIO K OKpY’KalolleH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE M COONMIOICHHE Mep NPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOuiero ob6pasoBanusi «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00SI3aTEJIbHBIM YYEOHBIM IMPEAMETOM, BXOJAILIUM B
COCTaB IpeIMeTHOM 005acTH « ECTeCTBEHHO-HAYUHBIE TPEIMETHD).



Jliis nu3ydyenust Onosiorny Ha 6a30BOM YpOBHE CPEHET0 00IIero 00pa3oBaHus
orBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Heaemo), B 11 knacce — 34
yaca (1 gac B Hezerto).



COAEPKXAHUE OBYYEHUA

10 KUIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HaykamHu, puiiocodueit, STUKON, 3CTETUKON U MPABOM.
Ponp Ouonorun B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUSA KUBOK TPUPOBI (HAOIIOAEHUE, SKCIEPUMEHT, OIMCAHUE,
u3MepeHue, Kiaccuukalus, MOACIUPOBAHMUE, CTaTHCTUYEeCKas oOpaboTka
JTAHHBIX ).

JdemoHcTpaumu:

[Toptpetsl: Y. HapBun, I'. Menaens, H. K. Konsuos, /. Yorcon u @. Kpuk.

Tabmup! 1 cxeMbl: «MeTo/1bl TO3HAHUS KUBOM MPUPOIBD».

JlabopaTopHblie M MpaKkTHYeCKHEe PadoOThI:

[Tpaktnueckass pabora Ne 1. «Mcmonb3oBaHue pPa3iIMYHBIX METOAOB MpPH
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3ALMSL.

JXusbie cucteMbl (OMOCHCTEMBI) KaK MPeAMET u3yueHus: ouonorun. Oinune
YKUBBIX CHCTEM OT HEOPTraHUYECKON TPUPOIBI.

CgoiicTBa OMOCHCTEM M UX pazHOOOpa3ue. Y PoBHU OpPraHU3aIMU OMOCUCTEM:
MOJIEKYJISIPHBIA, KJIETOYHbIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€OLIEHOTHUECKH ), OMOChHEpPHBIH.

JdemoHncTpanuu:

Tabmuret u cxembl: « OCHOBHBIC TPU3HAKU KUZHNY, « Y POBHU OpraHU3AINH
YKUBOW MPUPOIBD.

O6opynoBanue: mojaenb Mmosiekysl JJHK.

Tema 3. Xumnueckuii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XHUMHUYECKHE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MUKpO3JIEMEHTHI. BoJia 1 MUHEpaAJIbHBIE BELIECTBA.

@OyHKIMM BOABI W MHUHEPaAIbHBIX BeHIECTB B KieTke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHne OenKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnnmble 1 3aMEHUMbBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€NKOBOM MOJEKyJbl (TepBUYHAs, BTOpPUYHAs, TPETHUYHAsA W
YEeTBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUNU OEIKOB.

®epmenTsl — Ouonmormyeckue Karanuzatopel. CTpoeHune QepMeHTa:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. Kodepmentsl. Butamusbl
OTnnuns GepMEHTOB OT HEOPIAaHUYECKUX KAaTaJIU3aTOPOB.



VYrneBoabl: MoHOcaxapuisl  (THIOKO3a, pubo3a u  Je30Kkcuprbo3a),
aucaxapuabl  (caxaposza, JaKTo3a) U IMoaMcaxapuibl (Kpaxmai, TIJIMKOTEH,
HesToa03a). buonoruueckue GpyHKIUM yrieBo10B.

Jluniuppr:  Tpuriunepuabl, docdoaunuabl, crepouabl. ['uapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHHE
yTJIEBOJI0B, OEJIKOB U JIMMUAOB KaK UICTOYHUKOB SHEPTUU.

Hyxnennoseie xkucnorel: JHK wu PHK. Hykimeornasr — MoHOMeEpSI
HYKJIenHOBBIX KUcIOT. Ctpoenue u pynkiuu JJHK. Crpoenne u pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GyHKIUU.

[{uTonorus — Hayka o kietke. Kiierounas Teopus — npumep B3auMOACHCTBUS
uzel u (akToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIIETKH.

Knerka kak menoctHas >xuBasg cuctema. OOuiMe MNpU3HAKK KIETOK:
3aMKHyTasi Hapy»Has MeMmOpaHna, mojekyinsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oerka.

Tunsl KIETOK: »JyKapuoTHuYecKas W mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHsI MpokapuoTHueckon kietku. Kierounas crenka Oaktepuil. CtpoeHue
YKapUOTUYECKON KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIbHOW, >KUBOTHOU U
IpUOHOM KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KIIETOK — KIJIETOYHAsl CTEHKA, TNIMKOKAJIMKC, WX
¢bynxun. [InazmMatuyeckas memOpana, e€ cBoiicTBa 1 pyHkumu. [{utomnnazma u eé
opranounbl. OmHomeMOpanHbie opraHounbl kietku: JIIC, ammapat ['osbmxkwy,
T30CcOMBL.  [10yaBTOHOMHBIE OpPraHOWbl KIETKU: MHUTOXOHIPHUH, IUIACTUIBI.
[TpoucxoxaeHne MHUTOXOHApUA M mactuld. Buasl mnactua. HememOpanHble
OpraHOMJIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. ODyHKIMN OPraHONUIOB KJIETKH. BKIIFOUeHusI.

SAnpo — perynsaropubiii neHTp kieTkd. CTpoeHue sijpa: siiepHas 000JouKa,
KapuoIUIa3Ma, XpOMAaTUH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEUIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. [llneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Muarpammsl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXHUBOU
npupoze», «PacrpeneeHne XuMUYECKUX AIEMEHTOB B )KMBOU MPUPOJIE».

Tabmumpr u cxemsbl: «llepuonnyeckas TabaMIa XMMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJIBl BOABD, «brnocuaTe3 O6enkay, « CTpoeHNEe MOJIEKYJIIbI OeTKay,
«Ctpoenue ¢pepmenta», «Hyknennosble kucnotsl. JJHK», «CTpoeHune Monexyibl
AT®», «CtpoeHue 3yKapuOTHYECKON KIETKM», «CTpOEHUE >KMBOTHOW KIIETKW,
«CTpoeHHE PACTUTENBHOM KIETKN», «CTpOoeHHE MNPOKAPUOTHUECKOU KIIETKWY,
«CTtpoeHue szipa KIETKN», « Y TIeBOb, «JIunuapn.



ObopynoBaHue: CBETOBOW MHMKPOCKOI, OOOpyAOBaHHME IJsi MPOBEICHUS
HAOMIOACHUHM, W3MEPEHHH, SKCIEPUMEHTOB, MUKPOIpEnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATHHBIX KIIETOK.

JlabopaTopHble U NpakTHYECKHE PA0OThI:

JlaGoparopHast pab6ota Ne 1. «l/3yueHuwe KaTaJIUTUUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalas3bl)y.

JlaGoparopHas pabotra Ne 2. «M3yueHue CTpOEHUS KIETOK pacTeHUil,
JKUBOTHBIX U OaKTEepUi MOJ, MHUKPOCKOTIOM Ha TOTOBBIX MHKpOIpernaparax M Hx
OIMCAHUE.

Tema 4. ZKuzHenessTeJILHOCTh KJIETKH.

OOMeH BemecTB, Wik MeTa0oIi3M. ACCUMUIISATINSA (TIACTUYECKUN OOMEH) U
JTUCCUMUTISIIASA (PHEPreTHUYeCKu OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHUS BEIIECTB W HHEPrUU B TMOHUMAHUU
MeTaboJM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbIA. Pois dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPALLEHUN SHEPTUU B KIIETKE.

®dortocunrte3. CperoBas u TemHOBass (a3sl (oTocuHTe3a. Peakuuun
dbotocunresa. IpdexTuBHOCTh PoTOCMHTE3a. 3HAUCHHE POTOCUHTE3A JIJIS )KU3HU
Ha 3emuie. BriusHue yciaoBuil cpesibl Ha POTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUIA.

XeMOoCHHTe3. XEeMOCHUHTE3UpYIoUIe OakTepuu. 3HaYeHHUE XEMOCHUHTE3a MJIs
YKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KieTKe. PaciiernsieHne BelIecTB, BBIICIEHUE U
aKKyMYJUPOBaHUE DHEPrUUM B KJIETKE. OTalbl JSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buiabl. KuciaopomHoe OKUCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OxkucnurtenbHOe dbochopunupoBaHue. D¢ddexTuBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cunre3a. ['eHernueckas wuHpopmanus u JHK.
Peanuzanus renetnueckod MHQPOpPMAIMU B KIETKE. | €HETHYECKH KOJ U €ro
cBoiictBa. Tpauckpunimus — marpuusblii cunte3 PHK. Tpancnsuus — Ouocuntes
Oenka. Otambl TpaHciusauuu. KomgupoBanume amuuokucior. Pombs pubGocom B
OnocuHTe3e OenKa.

Hexnerounsie popmsl sxu3Hu — BUpychl. ctopust otkpsiTus Bupycos (/. H.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMSI M JKU3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodaru. bone3Hu pacreHui, KUBOTHBIX U YEJIOBEKA, BbI3IBAEMBIC
Bupycamu. Bupyc ummynoxaeduinura uenoBeka (BUY) — BozOyaurens CIIM]/la.
OOpatHast ~ TpaHCKpuIIIMs, peBepraza W uHTerpaza. lIpodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00I€BaHUN.

JdemoncTpanuu:



[Toprpetsr: H. K. Konbuos, /1. Y. IBanosckuii, K. A. Tumupsses.

Tabmuiel 1 cxembl: «Tumnbel mutanusy, «Meradbonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuii oomen», «Xmnopomiact», «Potocunredy, «Crpoenune THK»,
«CtpoeHue 1 QyHKIIMOHUpPOBaHUE reHay, «CuHTe3 Oekay, «I 'eHeTUYeCKuil Komy,
«Bupycoe», «baktepuodarn», «Crpoenue u xku3HeHHbId 1uki Bupyca CIIN/]a,
oakTepuodaray, «Permxkarus JJHK».

ObopynoBanue: Moxaenu-anmiukaunu «Yasoenne JAHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHue KieTknw», Mmoaensb cTpykTypsl JHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBHUYAJbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIfl 1TUKII, WM >KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpotekaroniue B uHTep(daze. Perumkanus — peakiusi MaTpUudHOTO
cureza JIHK. Crpoenune xpomocom. XpoMOCOMHBIM HaOOp — KapUOTHIIL
JIMmmouaHeIl M TalUIOMAHBIA ~ XPOMOCOMHBIE — HAOOPBI. XpomaTuisl.
[luTonornuyeckne OCHOBBI PAa3MHOKEHUS W HWHIAWBHAYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinerku — muto3. Craaum muto3a. Ilpomecchl, mpoucxoisiye Ha
Pa3HbIX CTAUSIX MUTO3a. BHOJIOTMYECKHUI CMBICIT MUTO3A.

[Iporpammupyemasi ruesb KJIETKU — alloNTOo3.

DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecrosoe U mojioBoe. Bupl Oecrionoro
Pa3sMHOXKEHUA: JICJICHUE HAJABOE, IIOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BETeTaTUBHOE Pa3MHOXeHHUE. VICKyCCTBEHHOE KIOHMPOBAHUE
OpPraHU3MOB, €0 3HAYECHUE JJIS CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €TI0 OTIUYUS OT OECIOJIOTO.

Meiio3. Craguu meiosa. IIponecchl, NpoucxXoadive Ha CTaAUsIX Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosiornueckuii CMbICT U
3Ha4YEeHUE MENO03a.

["ameTtorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie >kene3bl: CEMEHHUKU W SHUYHUKU. OOpa3oBaHHE U Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30uj, SMIEKIIeTKa) — CIepMAaTOreHe3 U OBOICHE3.
OCcoOCHHOCTH CTPOCHUS SMIIEKICTOK U crepMaTo3ouaoB. OTUIo0TBOpEHUE.
[TapTeHorenes.

WunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHATBLHOTO PA3BUTHS y TMO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyssius, opraHoreHes. [locTaomMOproHambHOE pa3BUTHE. THUIIBI
MOCTAMOPUOHAIBLHOTO PAa3BUTHUS: MPSAMOE, HENpsAMoe (JTUYMHOYHOE). BiusiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pazButue pacteHuil. OHTOr€HE3 IIBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHHU, CTAJINU PA3BUTHSL.



JdemMoHcTpanuu:

Tabmuubr u cxembl: «DOpMBI pa3sMHOXKEHHSI OpPraHU3MOBY», «/[BolHOE
OIUIOZIOTBOPEHUE Yy IIBETKOBBIX PpACTEHHI», «BeretaTuBHOE pPa3MHOXEHUE
pactenuit», «J/lenenume knetku Oaktepuil», «CTpPOECHHUE TMOJOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsli mukin», «Pemmmkamua JHK», «Mwuto3y,
«Meno3sy, «IIpsmoe u Henpsamoe pa3BUTHEY, «]'aMETOreHe3 y MIEKONUTAOIINUX U
4eJI0BeKa», «OCHOBHBIE CTaIMM OHTOT€HE3a.

ObopynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CrniepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SMIEeKIIeTKa MIEKONUTaromero», «Kapuoknues B KieTKax
KOpEeIlIKa JIyKa», MAarHUTHas MOJENb-aliuiuKaus «/leneHue KIeTKu», MOAelb
JHK, monens metada3Hol XpOMOCOMBI.

JlabopaTopHblie M MpaKkTHYeCKHe padoOThI:

JlabopaTopHas pabora Ne 3. «HaOmromenne MUTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopnas pabora Ne 4. «/3ydeHuwe CTPOCHHS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpENapaTax».

Tema 6. HacjienCTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reHeTUKH. VICTOpUS pa3BUTHUS TEHETUKHU. Poib IuTONIOrMN
¥ 5MOpHOJIOTUM B CTAHOBJIEHUU T€HETHKU. BKiIal poCCUHCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeETOAbl TEHETUKU (TUOPUIOIOTUUYECKUH,
LIUTOT€HETUYECKUI, MOJEKYJSIPHO-TeHETUYECKUi). (OCHOBHBIE T'€HETUYECKHE
MOHATHS. ['eHeTUYeCKasi CHMBOJIMKA, UCIIOJIB3YEMAs B CXEMAaX CKPEIIMBAHUMN.

3aKOHOMEPHOCTH HACJIEIOBAHMS IPU3HAKOB, yCTaHOBJICHHBIE I'. MeHenem.
MoHorubpuiHoe CKpeluMBaHue. 3aKOH €IMHO0Opa3usi THOPUIIOB IEPBOIO
nokosnenus. IlpaBuino JOMHHMpPOBaHMS. 3aKOH pACUICIUICHHS MPU3HAKOB.
['unioresa ynctorsl rameT. [1omHOE M HEMOTHOE JOMUHUPOBAHHUE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBHUCHUMOrO  HAcCIeJOBaHUS
npu3HakoB.  [luToreHeTMyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyrolee ckpenuBanye. Mcnonb30BaHne aHaIu3UPYOLEro CKPEIMBaHUS
JUISL OIIPEICTICHNUS TEHOTHUIIA OCOOH.

CuemieHHoe HacinefoBaHue nmpu3HakoB. Pabora T. Moprana 1o
CLICIUICHHOMY HacJeI0BaHUIO T'eHOB. HapylieHue cruerieHnst FTeHOB B PE3yJbTaTe
KPOCCHUHI'OBEpA.

XpOMOCOMHasI TEOPHS HACIEICTBEHHOCTH. | eHeTHUeCKue KapThl.

['enerrnka mosa. XpOMOCOMHOE ONpEeNETeHUE Moja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporaMeTHble oOpranusMbl. HacienoBanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

M3meHunBOCTh. BUAbl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHUKA



MO (UKAIIMOHHON U3MEHUYUBOCTH. BapualinoHHbIN psii M BapHallMOHHAS KpUBasl.
Hopma peakuuu npusHaka. KonuyecTBEHHbIE M KAYECTBEHHBbIE MPHU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOANGDUKAITMOHHONW U3MEHYHBOCTH.

HacneactBeHnHasi, wiM TreHOTUIIMYECKas, W3MEHUYMBOCTb. KomOuHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJIOBOM TMpolecc — OCHOBA KOMOWHATHMBHOM
U3MEeHUYMBOCTH. MyTarmoHHasi "3BMeHUUBOCTh. Kitaccudukanust MmyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHbI MyTaluid. MyTareHHble (GaKkToOphbI.
3aKOH TOMOJIOTUYECKHX PANOB B HacieAcTBeHHOU n3MmenurnBocty H. . BaBuiosa.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHUYHUBOCT.

I'enernka 4yenoeka. Kapumortun uyenoBeka. OCHOBHBIE METOAbI T€HETHKH
YyeJIOBEKa: reHeaJIOTHYECKUH, OJIM3HEI[OBBIA, IIUTOT€HETHYSCKUM, OMOXUMUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKUH. CoBpemeHHOE OIpEaCICHUE TE€HOTHUIIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHHUE, B TOM YHUCJE C TMOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHple 3a0ojeBaHUs 4YeJIOBEKa: TCHHBIC OOJIC3HH,
00JIe3HM C HACJIEICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIC OOJIC3HH.
Comarnueckue H TreHepaThuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUIBI
3I0POBOTO 00pa3a >KU3HU, AUATHOCTUKH, MPOPUIAKTUKHI U JICUCHUS TCHETUIECKUX
Oose3Heil. MeauKko-reHeTUYeCKOe KOHCYJIbTUPOBAHKWE. 3HAYEHHE MEIUIIMHCKOU
TeHETUKHU B MPEAOTBPAILECHUH U JICUEHUH T€HETUYECKUX 3a00JIeBaHUI YellOBEKa.

JdemoHncTpanuu:

[Toptpetsi: I'. Menaens, T. Mopras, I'. ne ®pus, C. C. UerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHMOPUAHOE  CKpEUIMBAHME U  €T0
LHATOTE€HETUYECKAsT OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOTCHETHYECKas
OCHOBa», «3aKOH  YHUCTOTBl  ramer», «JurubpugHoe  CKpelIUBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpELUBAHUAY, «Meiio3y,
«B3auMopencTBue aIeNbHBIX TE€HOB», «l'€HeTHYecKHe KapThl pPacTCHUH,
JKUBOTHBIX M 4EJIOBEKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIIECIOBAHMS,
CUCIUIEHHOTO ¢ mnoyiom», «Kapuotunmel dYemoBeka ©  KUBOTHBIX», «Buasl
U3MEHUYHMBOCTH», «MoauduKkanroHHas W3MEHUYMBOCTH», «HacmemoBanume pesyc-
daktopay, «I'eHeTHKa Tpyn KpoBu», « MyTarlmoHHAsI H3MEHUYHNBOCTHY.

O6opynoBanue: Mojelu-anmIuKanun «MOHOTHOPUITHOE CKpEUIUBaHUE,
«Henonnoe nomuHupoBaHuey», «JurubpuaHoe ckpenuBanue», «llepekpécr
XpPOMOCOM», MHKPOCKOII W MHKpompemnapaTr «J[po3odumay (HOpMa, MyTaruu
(GhOpMBI KPBUTBEB M OKPACKH Tea), Tepoapuii «['opoX moceBHONY.

JlabopaTopHblie ¥ MpPaKTHYeCKHE PadOThI:

JlabopaTopHas pabora Ne 5. «M3yueHue pe3ylbTaToB MOHOTHOPHIHOIO U
JUTHOPUTHOTO CKPEIIMBAHUS Y AP030(UIIBI HA TOTOBBIX MUKPOTPENapaTax.



JlabopaTtopHas padota Ne 6. «3yyenne monudukaiuoHHON N3MEHYNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PSAJIa U BAPUALMOHHON KPUBO.

JlaGoparopHas pabora Ne 7. «AHanmu3 MyTtauuid y Apo30¢uibl Ha TOTOBBIX
MHUKpOIpenaparax».

[Ipaktuueckass pabota Ne 2. «CocTaBieHHE€ U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuysa Kak HayKa M NpPOLECC. 3apOKICHUE CENEKIMH U JTOMECTHKALIMS.
VYuenne H. W. BaBuioBa o0 I1eHTpax IPOUCXOXKJICHUS W MHOT000pa3us
KyJbTYpPHBIX pacTeHui. LIeHTpbl MpOMCXOXKIEHUs AOMAIIHUX >KUBOTHBIX. CoOpT,
II0pOJ1a, IITAMM.

CoBpeMeHHbIE METObI CeNEeKIH. MacCOBBIN U MHIMBU Ty aJIbHbIN OTOOPHI B
CEJIEKIIMM PACTEHUHW U KUBOTHBIX. OIlleHKAa 3KcTepbepa. bBIM3KOpOACTBEHHOE
cKkpeniuBaHue — HMHOpuAMHT. Yucras nuHug. CKpelluBaHUE YHWCTHIX JIUHUH.
['erepo3uc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelMBaHUE — AyTOPUIUHT.
Otnanénnas rtubpunmszauus u e€ ycnexu. VCKycCTBEHHBIM MyTarenes M
NOJIyYEHUE TOJUIIONAOB. JIOCTHIKEHHSI CENEeKUHWHU pACTEHUN, MKUBOTHBIX U
MHUKPOOPTIaHU3MOB.

buoTtexHONOTHs Kak OTpacip MPOM3BOJACTBA. |'€HHAs WMHYKEHEpHUs. DTallbl
co3nanus pexomOuHantHo JIHK wu TpaHcrennsix opranusmoB. Knetounas
nHxeHepus. Knerounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHHpOBaHME BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHW3MOB.

Okonoruyeckue W dtudeckue  npodinembl. ['MO  —  reHeTuyecku
MOAU(PUIUPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. U. BaBumos, U. B. Muuypun, I'. [I. Kaprneuenko, M. O.
HBanHoB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKIEHUS M MHOTro00pas3us
KYJbTYPHBIX pacTeHuit», «[lopoasl qoMalHux KUBOTHBIX», «COopTa KYJIbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padoter akanemuka M. @. MIBaHnoBay,
«Ilomumnonnus», «OOBEKTH OWOTEeXHOJNOTHNY, «KileTouHbIe KyJIbTYpHI W
KJIIOHHpOBaHHe», « KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISKU TUI0/I0OB U KOPHETUIOA0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTteHuil, repdapuii «CebCKOX03IMCTBEHHBIC PACTCHUS.

JlabGopaTopHble M NpaKTUYeCKUE PadOThI:

Okckypensi «OCHOBHBIE METOJbI M JIOCTMIXKEHHSI CEJIIEKIUH PACTCHHN U
YKABOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN ~ YYaCTOK, B TEIUIMYHOE XO3MMCTBO, JaOOpPaTOPHUIO
arpOyHUBEPCUTETA UJIM HAYYHOTO IIEHTPA)».



11 KITACC

Tema 1. JBoIrOLIMOHHAs OMOJIOTHS.

[IpeanocbulkKM BO3HMKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUHU. OBOJIOLMOHHAS
Teopust U €€ MecTo B Oumosiornu. BiusiHuMEe 3BOJIOLMOHHONM TEOPUU HA pPa3BUTHE
OMOJIOTHUU U JPYTUX HAYK.

CBuzerenscTtBa 3BoonUU. [lameoHTONOrHYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJIOB B THaJICOHTOJIOTMYECKON JIETOMHUCH, MEPEXOAHbIE (OPMBIL.
buoreorpadguueckue: cxXoACTBO U pazauyue GayH u Gop MaTepuKoB U OCTPOBOB.

OMOpHOJIOrMYECKUE: CXOACTBA M Pa3iuuusi SMOPHUOHOB PAa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJOTUYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OBomormonHass teopuss Y. JlapBuna. Ilpeanochulki BO3HUKHOBEHUS
napBUHM3MA. J[BIKyIIME CHJIbI 3BOJIONMU BUIOB 1O JlapBuHy (HM30BITOYHOE
pPa3MHOXEHUE NPH OIPAHUYEHHOCTH PECYpCOB, HEONpENeIEHHAs W3MEHUYHUBOCTb,
O6opn0a 3a CyIecTBOBaHNUE, €CTECTBEHHBIN OTOOD).

Cunreruueckas teopust sBomouu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBosronus. [Tomynsnns kak eAMHULA BUAA U YBOJOLIHH.

JBuwxkyuie cuibl (GaxTopsl) 3BOJIOLNMK BUAOB B Mpupoae. MyTallMOHHBINA
IpoLEecC U KOMOMHATHBHASI M3MEHUYMBOCTH. [lOMyJsIIMOHHBIE BOJHBI M Jpend
reHoB. M30i1us 1 Murpanus.

EctecTBeHHbIll 0TOOp — HampaBisitonii  ¢gakrtop sBoiouuu. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCT, OpPraHU3MOB KakK pe3ysbTaT 3Bomonuu. [lpumeps
MPUCTIOCOOICHHUI Y OPTaHu3MOB. ApOMOP(O3bI U UIN0AAATITAIIUH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHOBHbIE  (OpMBI
BUI000pa30BaHusl: reorpaduueckoe, IKOJI0THYECKOE.

MaxkposBomtorusi.  Dopmbl  3Bomonmu:  pUIETHUECKAs, JUBEPreHTHas,
KOHBEpreHTHas, mapaienbHas. HeobpaTuMoCTh HBOIIOINH.

[IpoucxoxneHre OT HecHelUalIu3upOBaHHBIX NpenkoB. [Iporpeccupyromas
crenuain3anus. AganTuBHAs paauanus.

JdemoHncTpanuu:

[Toptpetsi: K. Jlunnei, XK. b. Jlamapk, Y. apBun, B. O. KoBanesckuii, K.

M. Bap, 2. I'ekkens, @. Mrosiep, A. H. Ceepiios.

Tabmunpe! u cxeMbl: «Pa3BuTHe opraHnyeckoro Mupa Ha 3emie», «3apoAblIu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmsl  OOopbOBl  3a
cyliecTBoBaHue», «EctecTBeHHbII 0TOOP», «MHOroo0pasue COpToB pacTEHUI»,
«MHorooOpa3ue  mopon  KuUBOTHBIX»,  «[lomymsmum», — «MyTtanuoHHas



U3MEHYHUBOCTHY, «Apomopdo3by, «Unnoamantarmumy, «OOImas aereHepanusy,
«/JIBmkymme cuibl 3Bofonuny», «Kapra-cxema wapuipyta mnyTtemectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOiIeHHOCT OpraHU3MOBY,
«I"eorpaduueckoe BU000pa3oBaHUE), « IKOJIOTHUECKOE BUA000PA30BaAHUEY.

OOopynoBaHue: KOJUJIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HA0Op TUIOJOB M CeMsiH, KoJuleKius «lIpumepbl 3alUTHBIX MPUCTOCOONICHHUN Y
KUBOTHBIX», MOJielb «OCHOBHBIE HANPABJICHUS 3BOJIONHUNY», 00BEMHAS MOJIEINb
«CTpoeHHe roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckass kapra wmupa, Kojuiekuus «DopMbl COXPaHHOCTH
UCKOIMAEeMbIX JKMBOTHBIX U pacTeHuil», Mozaenp anmaukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burue
JATYHIKWY, MUKporpenapat «/lpo3zodpuna» (Hopma, myTauuu (OpMbl KpbUIbEB U
OKpacKH Tea).

JlaGopaTopHble U NpaKTHYECKHE PA0OThI:

JlabopaTopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlabopaTopHas pabora Ne 2. «Omnucanue MPUCTOCOOJICHHOCTH OpraHu3Ma H
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU HA 3emuie.

JloHayuyHble TpPEACTABICHUS O 3apOKACHHM >XM3HU. HayuyHbple rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHes M NaHCHepMus. XHUMHUYECKas
HBOMIONUS. AOHMOTE€HHBIM CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE OATBEPKACHUE XUMUYECKOU 3BotonnK. HavanbHbie 3Tansl
ouosorudyeckor sBosroruu. I'mnoreza PHK-mupa. @opmupoBaHue MeMOpaHHBIX
CTPYKTYP M BO3HMKHOBEHHE MPOTOKJIETKU. IlepBble KIETKM W HX 3BOJIIOLMS.
dopMUpPOBaHUE OCHOBHBIX TPYIII dKUBBIX OPTaHU3MOB.

PasButne xu3zHu Ha 3emiie 1o spaMm u nepuojam. Karapxeil. Apxeilckas u
nporepo3oiickas dpbl. llaneo3oiickas spa U €€ mNepUOAbl: KEMOPHUICKUIA,
OPJIOBUKCKHUH, CUITYPUUCKHM, TEBOHCKHAM, KAMEHHOYTOJIbHBIN, IEPMCKUHU.

Me3so301ickas spa ¥ €€ nepruoabl: TPUACOBBINA, FOPCKHM, MEIIOBOM.

KaliHo3o0Mickas 3pa W €€ mNepuoAbl: MAJCOTCHOBBIA, HEOrE€HOBBIM,
aAHTPOITOT€HOBBIN.

XapakTepucTuKa KiIMMara M TeoJornyeckux mnporueccoB. OCHOBHBIE ATallbl
ABOJIIOLIMMA PACTUTEIBLHOTO W >KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUN u
KUBOTHBIX. [10siBIIEHUE, pacIIBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOro Mupa Kak OTpaxeHue 3Boaonud. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPIraHU3MOB.



DOBOJIONMS YeoBeKa. AHTPOIONOrHs Kak Hayka. Pa3BuTtue npezacraBiieHuit o
IPOUCXOXKACHUU 4YelloBeKa. MeTojpl u3yueHus aHTponoreHe3a. CxoictBa u
pa3nuuus 4eloBeKa U )KMBOTHBIX. CHCTEMaTHUECKOe MOJI0KEHUE YETIOBEKa.

Hewxkymue  cuiabl  (pakTtopbl)  aHTpororeHe3a.  HacrneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI 00pa3 KHU3HU,
U3TOTOBJICHUE OPYAUM TPy, MBIIIIIEHUE, PEUb.

OCHOBHBIE CTaJIUU ¥ BETBH 3BOJIOLMY YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbii, YenoBek mnpsmoxonammuii, YenoBek HeaHAEpTAIbCKHM, YenoBek
pasymHblid. Haxonkum HCKOIIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIHU.

YenoBeueckne packl. OCHOBHblE  OONbIIME  pachl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJiouAHast  (PKBaTopuaibHas),  MOHIOJOMJIHAsS
(a3matcko-aMepuKaHckasg).  YUepThl  NpPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX pac K YCJIOBMSM CYyIIECTBOBaHUSA. EIMHCTBO YelloBEYECKUX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsi: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmunel u cxembl: «Bo3nukHoBeHne COJIHEUHOM cUCTEMBI», «Pa3Burtne
Opranuyeckoro wmupa», «PactutenpbHas kietka», <« KuBOTHas  KieTKay,
«IIpoxapuoTnueckas kietka», «COBpeMEHHass CUCTEMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMHMYECKHX 4YEPT CTPOCHHUS YEIOBEKAa M YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJEOHTOJOTMYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI'0 4esloBeKa», «JlpeBHelmue moan», «JpeBHue mroan», «llepsbie
COBpEMEHHBIE JTIOAN», «UenoBeuecKre paco».

ObopynoBanue:  Mymspku — «l[Ipoucxoxnenne — yemoBeka»  (OOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOIA, HEaHJEepTaiblla, KPOMAHBOHIA), CJIENKU WU
U300paKeHUs] KaMEHHBIX OpPYAMHM MEpBOOBITHOIO ueloBeKa (KaMHU-YOIIIEPHI,
pyOuna, ckpebia), TEOXpOHOJIOTHYECKas TalOnuma, Kouiekiusa «Dopmer
COXPaHHOCTH MCKOIIaeMbIX KHUBOTHBIX U PACTEHUI.

JlabGopaTopHble 1 NpakTU4YeCKUe padoThI:

[TpakTrueckas padora Ne 1. «/3yueHne nckonaemMbix OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKIUSIX).

DKCKypcusi «IBOJIIOLUS OPraHUYecKOro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WM KPaeBEIUECKUN My3ei).

Tema 3. Opranu3mbl U OKpY:Kaomias cpeaa.

DKOJIOrHs Kak HayKa. 3a7aud U pa3/iesbl SKOJIOTMH. MeTOo bl SKOIOIrMUECKUX
UCCIIEJOBaHUM. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.



Cpenpl oOUTaHMsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAsA, MOYBEHHAS,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue ¢akropel. Krnaccudukamus sKkonornyeckux (HakTopoB:
abnoTuyeckre, OUOTHMYECKHME U AaHTPOINOreHHble. JlefcTBUE HKOJOTMYECKHUX
(hakTOpOB Ha OPTraHU3MBI.

AlGuoTnueckue (GakTophl: CBET, TEMIIEPATYPa, BIAKHOCTh. DoTONEproIn3Mm.
[IpucniocoOneHust OpraHM3MOB K  JEUCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buosiornueckre puTMsl.

buotnueckue (haKkTOpHI. Bunnl OMOTHYECKUX B3aMMOJIEUCTBUU:
KOHKYPEHIIUS, XUIITHIYECTBO, CAMOMO03 U ero (opmbl. [lapazutnsm, koormeparus,
MyTyallu3M, KOMMEHCAJIU3M (KBApTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIHU3M,
HeUTpaiu3M. 3HAUYCHHE OWOTHUYECKUX B3aWUMOJICUCTBUM Il CYIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIIECTBAX.

DKOJIOTMUECKUE XapaKTepUCTUKH mnonyisiud. (OCHOBHbIE MOKa3aTeau
HOMYJISIUKA: YUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. J[nHaMuKa 9YMCIICHHOCTH TTOMYJISIUNA U €€ PEeTyIISAIus.

JdemMoHcTpanuu:

[Toptpetsi: A. I'ymb6oabaT, K. ®@. Pynbe, 3. I'ekkens.

Tabmuubl 1 cxeMmbl: kapta «llpupoanbie 30Hbl 3emin», «Cpenbl OOUTaHUS
opranuzMoBy, «®Dotonepuoamam», «llomymsamun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH MOMYJISAIHN HHPY30puH-TyhenbKiy, «lumessie memm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatophas pabota Ne 3. «Mopdonornyeckrue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUSY.

JlaGoparopHnas padota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISALUNA PA3HBIX BUIOB
pacTEeHUW».

Tema 4. CooO1ecTBa 1 IK0JIOrHYECKHE CUCTEMBI.

Coo0miecTBO opranu3mMoB — OmoreHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
MPOCTPAaHCTBEeHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3u B
ouoneHose.

Okonorudeckue cucteMsl (3xocucteMsbl). llonarue o0 »skocucreme u
ouoreornieHoze. DyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, PEAYIEHTH. KpyroBOpoT BEIIECTB U TOTOK SHEPTHUH B IKOCUCTEME.
Tpoduueckue (muieBble) YpPOBHU IKOCUCTeMBbI. [luieBble 1€ W CETH.
OCHOBHBIE TIOKa3aTEJIM SKOCUCTEMBI: OHMOMacca, NPOAYKLHMS. DKOJIOTUYECKUE
nUpamMujibl: TMPOIYKIMHM, YHCICHHOCTH, Ouomaccel. CBOWMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETryJIsIus, pa3Butue. CyKieccus.



[TpuponHble 3KOCUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOWHOTO
WA LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ 3KOCUCTEMBIL.  ATPO3KOCHUCTEMBI.  YPOOIKOCHCTEMBI.
bronornueckoe 1 X03sHCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U yPOOIKOCHUCTEM.

buopasnooOpazue kak Qaktop ycToM4YMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenne B. . Bepuaackoro o Ouocdepe. I'panuiibl, cocTaB U CTpyKTypa
ouochepnl. KuBoe BemecTBO U ero ¢yHknuu. OcobeHHocTH OMochepbl Kak
rino0anbHOW 3KocucTeMBbl. J[MHamuueckoe paBHOBecME M oOOpaTHasl CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXUMUUECKHE LIUKIIBI JIEMEHTOB (yriaepoaa,
a30Ta). 30HAIBHOCTH Onocdepbl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Ouochepe 3emnn. AHTpONIOreHHbIE U3MEHEHUS B Ouocdepe.
['1oGanbHbIE YKOJIOTUUECKHE MTPOOIEMBI.

CocyiiecTBoBaHUE IPUPOIBI U YeJI0BEYECTRA. Coxpanenue
O1ropa3zHooOpa3us Kak OCHOBA ycToHUMBOCTH Ouochepsl. OCHOBA paIliOHaIBLHOTO
yOpaBlIEHUS] TMPUPOAHBIMU pecypcaMd M HUX HCIOJIb30BaHME. JloCTHKeHus
OMOJIOTMH U OXpaHa MPUPOIBL.

JdemoHcTpaumu:

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

Tabmupr u cxemsbl: «llumeBbie nenn», «bUOLIEHO3: COCTaB U CTPYKTYypay,
«IIpupoansie coobmecTBa», «llemn nuraHus», «IKOJOTrMYECKas NHPAMUAAY,
«buocpepa u yenosek», «IKocucTeMa HIMPOKOIUCTBEHHOTO JIeCay, « IKOCUCTEMA
XBOWHOTrO  Jjeca», «buoueno3 Bogoéma», «ArpoueHos3», «lIpumepHsbie
AHTPONIOTECHHBIE  BO3JEWCTBHS HAa OpPUPOLY», «BaKHEUIIME HMCTOYHHUKHU
3arpsi3HEHUS] BO3/lyXa U TPYHTOBBIX BOI», «IlouBa — BakHEWIIash COCTaBIISIIOIIAS
ounocoeps», «Daktopsl aerpananuu 1nousy, «llapHukoBbiil 3¢dekT», «PakTopshl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepb», «O0mas crpykrypa Ouocdepbi»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3kpaH Ouochepsn,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopoT azota B Ipupoae».

ObopynoBanue: Mojaenb-anmMKanus « Tunuyneie OHOIEHO3BD», TepOapwHii
«PacturenbHble cO001IECTBAY, KOUIEKIIMH «broneHos», «Bpeaurenu BaxHeHnx
CEJIbCKOXO3SMCTBEHHBIX ~ KYJbTYp», TrepOapuM U KOJUIEKIMM pAcCTeHUH W
KUBOTHBIX, TPUHAJUICKAIINE K PAa3HBIM IKOJOTMYECKHUM TPYIIaM OJHOTO BHJA,
Kpacnas knura Poccuiickoii ®eneparuu, H300paxx€HUsT OXPaHAEMbIX BHJIOB
pacTeHui U KUBOTHBIX.



[UDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cornacno ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yibTaTaM
OCBOCHHSI  OOyYarOUMHUCA MPOTPaMM  CpEJHEro oO0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS mpeamera «buomorus»
BBIJICJICHBI CJICYIONIUE COCTABIIAIONINE: OCO3HAHME OOYYAIOIIMMUCS POCCUICKOMN
rpakIaHCKOW UJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPEACICHUI0, HaJW4yhe MOTHUBAIlMU K OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAJAMIUN pa3BUTHA OHUOJOTHUUYECKOTO
3HaHMS, TOTOBHOCTh W CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJICTBOBATHCS B CBOECH
JEATEIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaAMHU, MPUCYIIUMHU CUCTEME
OMOJIOTMYECKOr0  00pa30BaHMs, HAJIWYHWE HKOJOTMUYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LICJIM M CTPOUTD KM3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI IpeameTa «bUoJorus IOCTUTraloTCs B
CANHCTBE YYCOHOW ¥ BOCHUTATEIBHOW MACSITEIBHOCTH B COOTBETCTBUU C
TPAJUIIUOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBKEHUS K 3aKOHY U MPABOIMOPSAJIKY, UETIOBEKY TPyJa U CTApIIEMy TOKOJIEHUIO,
B3aMMHOTO YBa)XCHHUs, OCEPEKHOr0 OTHOIIEHUS] K KYJIbTYpPHOMY HACIEIUI0 U
TpaauIIUsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupoje u
OKpY’KarolIEH Cpere.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHS ydeOHOTO mpenmera «buomorusy
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIONMUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOM BHYTPECHHEH MO3WUIIUEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOCXJICHHH, COOTBETCTBYIOIIHUX
TPAJAWIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, PACIIMPECHHUE >XU3HCHHOTO
OMbITAa U ONbITA JACSITEIBHOCTH B IPOIECCE PEaTn3allMd OCHOBHBIX HAMpaBICHUMN
BOCITUTATEIILHOM JeITEILHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaaaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH IPAXKTAHCKOM MO3UIIMK 00YYaIOIIerocss Kak akTHBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTHTYLIHOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHWU Y4E€OHBIX U MO3HABATEIbHBIX 3aJ]1ay, BBINOJIHEHUU
OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMIO3MIIMI0 TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHHE YUYUTHIBATh B CBOUX JICUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOAEH C pa3HbIMU YOSKICHUSIMU, KYJIbTYPHBIMU LICHHOCTSIMH U
COIUAILHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TIO3HABATEIBHBIX M HCCJEAOBATEIbCKUX 3a7a4, YBAXKHUTEIHHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKAHMUS;

TOTOBHOCThH K TYMaHUTapPHOU U BOJIOHTEPCKOM AESATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

chOpMHPOBAHHOCTh POCCHICKOMN rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHHS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
PonuHoi, ropmoctu 3a CBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIILIOE U HACTOSAIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHONIIEHUE K MPUPOTHOMY HACTEIUIO U MaMSTHUKAM MPUPO/IBI,
JOCTHXKEHUSIM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OHWOJOTUU, TOHUMAHUS 3HAYCHHS OWMOJOTMM B TO3HAHUM 3aKOHOB
MIPUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeiiHas yOexaAEHHOCTh, TOTOBHOCTh K CIyXEeHHIO M 3aummTe OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HAHUE TYXOBHBIX LIECHHOCTEN POCCUHUCKOTr0 HAPOAA;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaguuusMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHH;



NOHMMaHUE HMOLIMOHAIILHOTO BO3/IEHCTBHS )KMBOU IMPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQXKEHHIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATH Ka4eCTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnMTaHUA, (POPMHMPOBAHUA KYJIbTYPbl 310POBbS M
IMOLMOHAJIBLHOIO 0JIArONOJIyYHsI:

NOHMMAaHHWE W pealu3alusi 3740pOBOro M 0e30macHoro odpasza >KU3HU
(310poBO€  mUTaHWE, COOJIOJEHWE TUTHEHUYECKUX TPaBHWJI U HOPM,
cOAJIaHCUPOBAHHBIN PEXUM 3aHATHM W OTHAbIXa, pEryjspHas Quznueckas
AKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (DU3UUYECKOMY U MICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHWE IEHHOCTUM TPaBUJ HMHAMBUIYAJIbHOTO M  KOJUIEKTUBHOIO
0€30IacHOr0 MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIMX 37J0POBbIO U KU3HHU JIIOJICH;

OCO3HAaHUE TOCJIEACTBUM M HENPUATUS BPEIHBIX NMPUBBIUEK (YyNOTpeOIeHMs
aJIKOT0JIs1, HAPKOTUKOB, KypEHNs);

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTD K TPY/y, OCO3HAHHE LIEHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTb K AaKTUBHOM JAESATEIBHOCTA TEXHOJIOTMYECKOW M COLMAIBHOMU
HaIpPaBJIEHHOCTH, CIOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATH U CAMOCTOSATEIBHO
BBITNOJIHATH TAKYIO JI€ATEIbHOCTB;

UHTEpEC K pa3iu4yHbIM cdepaM NpodhecCHOHATBHON eSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymieil mnpodeccun W PeaTu30BHIBATDH
COOCTBEHHBIE KU3HEHHBIC IUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO U C€aMOOOpPa30BAHHIO Ha
IPOTSKEHUU BCEH KU3HU;

7) 3K0JI0TUYE€CKOTr0 BOCIIMTAHUSA :

IKOJIOTUYECKU II€JIeCOO0pPa3HOE OTHOIICHWE K MPUPOJIE KAaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYILIIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTMYECKOW KYJBbTYpbl: MPUOOPETEHHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBHMA IS
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOIO XapakTepa SKOJIOTHYECKHX MpoOJieM M MyTel uX
penieHus;

CHOCOOHOCTh HMCHOJb30BaTh MNPHOOpETaeMble MPU H3YYEHUHM OHOJIOTUH
3HAHMSI W YMEHUS IMpU PEIICHUH NpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
IPUPOJONOIL30BAHNEM  (COONIOAEHUE TpaBWi  TOBEACHUS B MPUPOJE,
HAalpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHS B HSKOCUCTEMAX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE  HEINPUITUE JCUCTBHUM, NPUHOCAIIMX BPEd  OKPYXKarOLIEH
OPUPOJHOMN cpese, YMEHHE MPOTHO3UPOBAaTh HEOJIaroNpHUsTHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ACHCTBUIN U MPEAOTBPAIIATH UX;

HaJIMYKME PA3BUTOTO SKOJIOIMUYECKOT0 MBIIIJIEHUS, IKOJIOTMYECKON KYJIbTYPBI,
OTbITa NEeSATETbHOCTH HKOJIOTUYECKOMN HaIpaBJIE€HHOCTH, yMEHUs
PYKOBOJACTBOBATbCSI UMHU B I103HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAIBHOU
MPAKTUKE, TOTOBHOCTHU K YYACTHIO B MPAKTUYECKOW JIEATEIIbHOCTH YKOJIOTUUECKOI
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU U OOILECTBEHHOM MPaKTUKH, OCHOBAHHOIO Ha JMAjore
KYJIbTYp, CIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YUTATENbCKON KYJIbTYphl KaK CpEICTBA
B3aUMOJICUCTBUS MEXIY JIOJbMU U TO3HAHUS MUPA;

NOHMMaHUE creuuUK OHOJOTMM Kak HayKH, OCO3HaHUS €€ poju B
(GbOopMUPOBAHUN PAIMOHATBLHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
npescTaBiICHUsT 00 OKpYXarolleM MHUpe KaK O €IWHCTBE MPUPOJIbI, YeNOBEKa U
oOlIeCTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUsI MPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OHMOJIOTHHU ISl COBPEMEHHOW IMBHIIM3AIINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3[JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pellaTh pecypcHble MIPoOJeMbl  Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTEH BhIXOa U3 TJI00ATBHBIX KOJIOTMYECKUX MPoOieM U
oOecrieueHuss MepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPHUPOAHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHM OHOJOTUYECKHX 3HAHUU B IENIX
MOBBIMICHUST OOIIEH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIHMOHAJIBHON TPaMOTHOCTU oOOyuaromuxcs, (hopMUpyeMoit
IPY U3yYCHUH OMOJIOTHH;

NOHMMAHUE CYIIHOCTH METOJOB MO3HAHUs, MCHOJBb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YyaeMble 3HAHUS [UIs aHalu3a |
OOBSICHEHUSI SBJICHUM OKPY>KAIOIIEro MUpa U MPOUCXOASAIIMX B HEM W3MEHECHH,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKIIOYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
UMEIOIINXCS JAHHBIX C UENbIO MOJIYYEHUS! JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HMCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHust po0JieM B pealibHbIX JKU3HEHHBIX CUTYAITUsX;

OCO3HaHUE LIEHHOCTH HAY4YHOH NEATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh UHANBUYAJIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYUYEHHUIO HOBBIX 3HAHMM MO OHOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOEHMsI ydyeOHOro mpenmera «buonorus»
BKJIIOYAIOT: 3HAuYUMble i1  (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUIUXCSA
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) OOLIeHaAYyYHbIe TMOHATHSA, OTPa’Karollne
LEJIOCTHOCTh HAyYHOM KapTUHbI MHUpa U CHEeUU(PUKYy METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPruUs, ABJICHHE, MPOILIECC,
CUCTEMA, HAY4YHBIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHNe,  HAOJIOEHHWE, U3MEpEeHHe, OKCIEPUMEHT U  JIPYTuXx),
yHHUBEpCaJbHble Yy4eOHBbIE JIeHCTBUS (IO3HABaTeNIbHbIE, KOMMYHUKATHUBHEIE,

peryJISITUBHBIC), obecrieunBaroIme dbopmupoBaHue GyHKITMOHATBHON
ITPaMOTHOCTH ¥ COLMAJIbHOW KOMIIETEHIIMM OOYyYaroluxcs, CIOCOOHOCTh
00yJaroIuXCst WCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHWS W yHUBEpPCaJbHbIC y4eOHBIE JECUCTBUS B
ITIO3HABATEJIbHOW U COLUAJIBHOW MPAKTHUKE.

MertanpeaMeTHble PE3yJbTaTbl OCBOCHHSI MPOrPaMMbl CPEIHEr0 OOIIEro
00pa30BaHUs IOJKHBI OTPAXKATh:

OBaanenne YHHUBEPCATbLHBIMU Y4eOHbIMU MO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeHCTBHUSA:

CaMOCTOATENbHO  (QOpMYyJNHMpPOBaTH U aKTyaJlM3upoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJB30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanuza, cMHTE3a, CpaBHEHUS, KiIaccuuKaIuu, o000IIeH s ), paCKPHIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh MX XapaKTEpHbIC MPU3HAKH, yCTaHABIUBATH
CBSI3M C JIPDYTUMHU MOHSATUSAMH);

ONpPEACIIATh LENH AEATEIbHOCTH, 3aJlaBasi NapaMeTpbl W KPUTEPUH UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI JICATEIIbHOCTH C IOCTaBJICHHBIMHU 1ICJISIMU;

WCITOJIB30BaTh OMOJIOTHYECKHE TIOHATHS 711 OOBSICHEHUS (DaKTOB U SBJICHHUM
YKUBOW MPUPOJBI,

CTPOUTH JIOTMUECKUE pPacCy>KIeHUs (UHIYKTUBHBIC, JEAYKTHUBHBIE, TIO
aHAJIOTUM), BBISIBISATh 3aKOHOMEPHOCTU W MPOTHUBOPEUHUS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYJIUPOBAThH BHIBOIBI M 3aKITFOUCHIS;

MPUMEHSITh CXEMHO-MO/IEIbHBIE cpeacTBa IS MpEICTaBICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOLIEHUW B M3y4aeMbIX OMOJOTMYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUYHMII  pa3HOTO  pojAa,  BBIABICHHBIX B Pa3IUYHbIX
MH(GOPMaLIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUJIaH PEIICHUs MPOOJEeMbl ¢ YYETOM aHalnM3a UMEIOUIUXCA
MaTepUaIbHbIX 1 HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATEIILHOCTH, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEACTBUH 1€ATEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHSX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IIPU PELLICHUY )KU3HEHHBIX ITPOOJIEM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE eHCTBHS:

BJIa/IETh HaBbIKAMU YYEOHO-MCCIIEI0BATEIBCKON U MMPOSKTHON AESITEIbHOCTH,
HaBbIKAMU  pa3pellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHUS PAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHMSI,

UCIIOJIb30BaTh pa3iMuyHble BUABl JEATEIBHOCTH IO TMOJIYYEHHIO HOBOIO
3HaHWS, €ro WHTEpPIpeTaly, MPeoOpa3oBaHUIO M NPUMEHEHHUI0 B Y4EeOHBIX
CUTYalUsX, B TOM YUCJIE [IPH CO3/IaHUU YUEOHBIX U COLIMATIBHBIX MPOEKTOB;

(opMUPOBATH HAYYHBIN TUIT MBILUIEHUS], BIAJAETh HAYYHON TEPMUHOJIOTUEH,
KJIIOYEBBIMH MTOHATHSMHU U METO/IAMU;

CTaBUTh U (HOpPMyIHpPOBaTH COOCTBEHHBIC 3aJauyd B 00pa30BaTEIHLHOU
JeSITENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISBJISIT [PUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyaIM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Yy €€ pEIIeHUs, HaXOAWThb apryMEHThI JUIs JOKa3aTelbCTBa
CBOMX YTBEPXKICHUH, 3a]]aBaTh NapaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJE pEHICHHs 3aJaud  pPe3yJIbTaThl,
KPUTHUYECKH OIIEHUBATh X JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATH II€JICHANIPABIICHHBIN MOMCK MEPEeHOCa CPEJICTB M CIIOCOOOB
NeNCTBUS B MPO(GEeCCUOHATBHYO CPEY;

yMETh MEPEHOCUTh 3HAHUS B IMO3HABATEIBHYIO M MPAKTUUYECKYIO 00IacTu
KU3HECATEIIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE WJEH, TMpeajaratb OpUTMHAIbHBIC TOIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33]a4H, AOMTYCKAIOUTNE aIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunpopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHHKAX HH(OpMALIUU (TEKCTE Y4EOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIOBapsX U
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHeTe), aHAIM3UPOBATH



UHOOPMAITUIO PA3IMYHBIX BUJIOB U (HOPM MPEICTABICHHUS, KPUTUYECKH OIEHUBATh
e€ I0OCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyupOBaTh 3amPOCHl U MPUMEHATH Pa3IUYHbIE METOJAbl MPHU TOUCKE U
orObope Ouosioruyeckord HHQpopMaIuy, HEOOXOIUMON ISl BBIOJHEHUS Y4EOHBIX
3aj1ay;

npUOOpETaTh OIBIT MCIOIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOT'O UCTIOJIb30BAHMS PA3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  Npe/ICTaBIICHUS
ounonornyeckor nHpopmanuu (cxemsl, rpaduku, AUarpaMMsbl, TAOTULI, PUCYHKA
H ipyroe);

WCIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBAa NpU paboTe C
Ovonornyeckod HHPOpMALMEH: MTPUMEHATh XHUMHUYECKue, (QU3NYECKue W
MaTeMaTHYECKHEe 3HAKH W CUMBOJIBI, (opMylibl, abOpeBuaTypy, HOMEHKIATYpYy,
UCIIONB30BaTh U NpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAacloO3HAaBaHWsI W 3amUThl  WH)OpMmaIuwy,
nH(MOPMAIMOHHOM 0€30M1aCHOCTH JIMYHOCTH.

OByaieHHe YHMBEPCAJbLHBIMM KOMMYHHKATUBHBIMHM /1€/iCTBUSIMH:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHKAIIMHU BO BCEX cpepax >KU3HHU, aKTUBHO YYaCTBOBATh
B JMaJOre WM JAMCKYCCHUHU MO CYIIECTBY OOCyX)JaeMoil TeMbl (YMEHHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJEHUS OTHOCHUTEIIbHO BBITIOJIHEHHS MpejjiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHl M COTVIACOBAHHOCTb MO3ULIUNA JPYTUX YYACTHUKOB
JIMaJiora Wi JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIECHUS, MOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CUTYaluH,
YMETh CMATYaTh KOH(MIUKTHI U BECTU TIEPETOBOPHIL;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOIICHHS W B3aUMOACHCTBHSI, MOHUMATH
HaMEPEHUs JPYTHX JIOAEH, TPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme PopMyTupoBaTh CBOM BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOKO TOYKY 3PEHUS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHMUMATh M HWCIOJIL30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBUIYATBHOU
paboThI IPU pelICHUU OMOJIOTUYECKON TTPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOICUCTBUS IPU PEIICHUHU yueOHO 3a1auH;

BBIOMpPATh TEMATHUKY M METOJIbI COBMECTHBIX JIEUCTBHI C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN KAXKJIOTO WIEHA KOJUIEKTUBA;



NPUHUMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JICMCTBUS IO €€ JIOCTUKECHUIO: COCTABIIATH IUIAH JICHUCTBUH,
pacnpenemnsiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaTh
COBMECTHOM palOTHI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJIaJa M KaXIOr0 YYACTHHKA KOMaHIbl B
oOITuit pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTtb HOBBIE TIPOEKTHI, OLEHHBATh WAEU C TMO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETHUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYyaIUsX, MIPOSBIIATh TBOPUECTBO U BOOOpaKEHHE, ObITh UHUITUATUBHBIM.

OBJaieHne YHUBEPCAJIbLHBIMHU PEryJIsiTHBHBIMHY I€HCTBUSIMH:

1) camoopranuszanms:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHWS JUIsl BBISIBJIICHUA NPOOJIEM U UX
pelIeHus B AKU3HEHHbBIX U YUYECOHBIX CUTYAIIMSIX;

BHIOMpATh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN IICJIEBBIE M CMBICIOBHIE
YCTAHOBKM B CBOMX JICUCTBUSIX U TMOCTYNKAaX MO OTHOIICHHIO K >KUBOW MOPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATEIbHYIO JESTEIbHOCTD, BBISBISITH
po0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHOM
JEATEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaAMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUS MpoOJieMbl C  Y4YETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUN;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacuIMpsITh paMKH y4€OHOTO TIPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JieJiaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHE;

OIICHHBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIMPOKOW HJPYAUIMU B
pa3HBIX O0JIACTAX 3HAHHWM, TMOCTOSHHO TOBBINIATH CBOM 00pa30BaTENbHBIA H
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPO.Ib:

JIaBaTh OLICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB LIETISIM;

BJa/JeTh HABBIKAMU  TO3HABATENbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEpIIAEMbIX JICHUCTBUM M MBICIUTENBHBIX MPOIECCOB, HMX PE3yJbTaTOB U
OCHOBAHMM, HCIONB30BaTh MPUEMBI pedIeKCUuM JUisl OLEHKH CUTYyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

YMETh OILICHUBATh PUCKUM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHUKEHHUIO;



IPUHUMATh MOTHBBI W apryMEHTBHl APYrMX IpU AHAIN3E pE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH Ce0sl, TIOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrUX MpH aHAIM3€ pe3yJIbTaToOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO APYTUX Ha OIMIMOKH;

pa3BUBaATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIIMHU IPYTOro YEIOBEKa.

INPEAMETHBIE PE3YJIbTATHBI

[IpeameTHbie pe3ynbTaThl ocBOoeHUs mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeamera «buonorus»
HAYYHBIC 3HAHUS, YMEHHSI U CIIOCOOBI JCHCTBHI 110 OCBOEHUIO, MHTEPIIPETALIUN U
IpeoOpa30BaHUIO 3HAHUM, BUJIBI JEATEIBHOCTH 110 MOTYYEHUIO HOBOT'O 3HAaHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Y4YE€OHBIX CHUTyalUsiX, a TAKK€ B pEalbHbIX
’KU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme mnpenMerHble
pe3yNbTaThl MPEACTABIEHBI MO roj1aM 00y4EHHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
Kjlacce TOJKHBI OTPaXaTh:

c(pOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUH B CUCTEME HAYUHOI'O
3HAaHUSI ECTECTBEHHBIX HAayK, B (OPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa U HAYYHOI'O MHUPOBO33pPEHUS, O BKJIAJ€ POCCUUCKUX U
3apyOeXKHBIX Y4YEHBIX-OMONOrOB B pPa3BUTHE OHOJOTUH, (PYHKIIMOHATHHON
IPaMOTHOCTH Y€JIOBEKa JIJIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBAaTh COJAECpP)KAHUE OMOJIOTMYECKUX TEPMHHOB U TOHSATHUI:
KU3Hb, KJIE€TKA, OpraHu3M, MeTaboiau3M (OOMEH BEIIeCTB W TPEBpAIICHUC
SHEPIruH), TOMEOCTa3 (CaMOpEryJsius), ypOBHEBas OpraHU3aIUsl JKUBBIX CHUCTEM,
CaMOBOCITPOU3BEIEHUE (PENPOIYKIHS ), HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U
pa3BUTHUE;

yMEHHE H3JlaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAs, I[IEHTpaJbHasg JOTMa MOJICKYJsIpHOM Owuonorun), 3axonbl (I
Mennens, T. Moprana, H. V. BaBuiioBa) u yuenus (0 eHTpax MHOTOOOpa3us u
IPOUCXOXKACHUS KylbTypHbIX pactenuid H. WM. BaBuiosa), omnpenensiTb rpaHHIIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BIIAJeTh METOIaMH HAyYHOTO TIO3HAHUS B OMOJIOTHH: HAOIIOICHUE
OINKCaHUE JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHHM, OpraHM3aIisl U TPOBEICHHE
OMONOTMYECKOTO  DKCIEPUMEHTa,  BBIIBIDKEHHWE  TUIIOTE3bl,  BBISBICHUE
3aBUCHUMOCTH MEXKIYy HCCIEIyEMbIMU BEJIMYMHAMH, OOBSCHEHUE IOIYYEHHbIX



pPE3yNbTATOB, WCIIOJB30BAHHBIX HAaYYHBIX MOHSTHI, TEOPUM W 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIbI HA OCHOBAHHH ITOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIIETOK POKAPUOT U
DYKapuOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BELIECTB M IPEBPALICHMS SHEPIUU B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHUS, HWHAUBUAYAJIBHOIO Pa3BUTHS  OpraHuU3Ma
(oHTOTrEHE3);

YMEHHE IPUMEHSTh IOJIyYEHHbIE 3HAHMS Ul OOBSCHEHUS OMOJIOIMYECKHUX
IIPOLIECCOB M SIBJIICHUM, I NPUHATHSA NMPAKTUYECKUX DPEIIEHUN B IOBCEAHEBHOU
KHU3HU C 1EIpl0 oOecrneueHuss Oe30MacHOCTH CBOETO 3/10pOBbS U 3[0POBbS
OKpY>KaIOIIMX JIOJIeH, COOIIOACHUS HOPM IPaMOTHOTO MOBEACHUSI B OKPY Karolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIMMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOM  Oumosornu W OMOTEXHOJOTMH A palMOHAIbHOIO
IPUPOJONOIB30BAHMS;

YMEHUE pellaTh 3JIEMEHTAPHBIE TI'E€HETUYECKHE 3aJayd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHME, CLEIUICHHOE HAaCIeIOBAaHUE, COCTaBISTh CXEMbI
MOHOTMOPHUIHOTO CKpPELIMBaHUs AJIs NPECKa3aHUs HACJIEIOBaHUS NPU3HAKOB Y
OpPTraHHU3MOB;

yYMEHHE BBITOJHATH JJAOOpaTOpHbIE M MPaKTUYECKUE padOThl, COOMIOAATH
npaBuiia Ipu paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETUPOBATH HHPOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAHMs, BKIIOYAIONIYK0 IICEBJOHAyYHbIE 3HAaHUSA W3
Pa3IMYHbBIX UCTOYHUKOB (CpeCTBA MAaCCOBOI MH(POPMAIH, HAYYHO-IIOITYJIIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOTHUH,
MEIUUMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
0000m1ass OMOJIOTMYECKYI0 MH(POPMALUI0 U3 HECKOJBKMX HCTOYHHMKOB, I'PaMOTHO
UCTIOJIb30BaTh OHATUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOEHUSI y4ueOHOro mpeameta «buomorus» 6 11
KJlacce IOJKHBI OTPaXaTh:

Cc(pOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUH B CUCTEME HAYUHOI'O
3HAHHUSA E€CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJIE€ POCCUWCKUX U
3apyOeXKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl PEILICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PAaCKpbIBaTh COACpP)KAaHUE OMOJIOTMYECKUX TEPMHHOB U TOHSATHUI:
BUJI, TONYJISILUS, TEHO(POH]T, SBOJIOLUS, ABIXKYIIIME CUIIbI ((PaKTOPBI) IBOJIIOLIMH,
IpUCIOCOOJIEHHOCTh OPraHW3MOB, BHUJ000pa3oBaHME, SKOJIOTHYECKHe (haKTOPHI,



IKOCHUCTEMa, MPOAYLEHTHI, KOHCYMEHTBI, PEIYLEHTHl, IeMd  IUTAHHS,
AKOJIOTHYECKas MUpaMua, OMoreoleHos, onocdepa;

yMEHUE Wu3JaraTh OWOJOTHYECKHE TeopuH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHsl DBOIIOIMH), 3aKOHBI ¥ 3aKOHOMEPHOCTHU
(3apoasiieBoro cxonacrea K. M. bapa, depenoBaHusi TJIaBHBIX HamNpaBiICHUNA W
nyteit sBomonuu A. H. CeseprioBa, yuenus o ouocdepe B. WM. Bepnanckoro),
OTIPEAEIIATH TPAHUIIBI UX PUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIAJICTh METOJJaAMH HAyYHOT'O TIO3HAHHUS B OMOJIOTUU: HAOFOICHUE U
OINKCaHUE JKUBBIX CUCTEM, MPOIECCOB U SBJICHHM, OpraHM3allisl U TPOBEICHHE
OMOJIOTUYECKOTO  JKCIICEPUMEHTA,  BBIIBIDKCHHE  THIIOTE3bl,  BBISBJICHUC
3aBUCUMOCTH MEXKJy HCCIEAYEeMBbIMU BEIMYMHAMHU, OOBSICHEHHE IMOIyYEeHHBIX
pe3yJIbTaTOB, WCIOJB30BAHHBIX HAYYHBIX IOHSATHH, TEOpUH M 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKA CTPOCHUS OHOJOTHYCCKUX
OOBEKTOB: BHUJOB, TOIMYJSALUN, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTEOIIEHO30B M DIKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMs, MPUCITOCOOIECHHOCTH
OpPraHU3MOB, JIEHCTBUS SKOJOTHYECKHX (DAaKTOPOB HA OPraHU3MBI, IMEpEeHOCa
BEIIECTB W TIOTOKAa DJHEPTMH B JKOCHCTEMax, AHTPOMOTEHHBIX W3MEHCHUU B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OMOTCOXUMHYECKUX
IIUKJIOB B Onocdepe;

yYMEHHE MPUMEHSTHh IMOJyYCHHBIC 3HAHMS IS OOBSCHEHUS OMOJIOTHYECKUX
NPOIECCOB U SIBICHUH, A MPUHATHA MPAKTUYECKUX PEIICHU B TMOBCEAHEBHOM
KU3HU C TeNplo obecriedeHUs: O€30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY>KaIOIIHX JIFOJIEH, COOIFOIEHUSI HOPM I'PaMOTHOTO MTOBEICHUS B OKPYKAFOIIEH
NPUPOJHON cpelle, TMOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHUS JTOCTHKCHHUN
COBPEMEHHOU OMOJIOTHH /ISl PAIIMOHAITBHOTO TIPUPOIOTIONH30BAHUS;

YMEHHE peIaTh 3JEeMEHTapHbIC OMOJOTHYECKUE 3a/1ay, COCTABISATH CXEMBI
MEepPEeHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (II€MU MUTAHUS);

YMEHHE BBITIONHATH JJAOOpaTOpHBbIE M TMPaKTUYECKUE padOThI, COOMIOAATH
npaBuiia mpu paboTe ¢ yueOHBIM U T1a00paTOPHBIM 000PYyI0BAHUEM;

YMEHHE KPUTHUYECKH OICHUBATH W HWHTEPIPETHPOBATH HHPOPMAIHIO
OMOJIOTUYECKOTO  COJEpKaHUsA, BKIIOYAIONIYIO TIICEBJJOHAYyYHbIE 3HAHUS U3
pa3IMYHBIX NCTOYHHUKOB (CPEJCTBa MACCOBOM MH(OPMAINK, HAYYHO-TIOMYJISIPHEIC
MaTepualibl),  pacCMaTpuBaTh  [JIOOAJTbHBIE  JKOJOTHUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE U YCTHBIE COOOIICHUS,
00001mass OMOIOTHYECKYI0 MH()OPMALMIO M3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoandecTBo yacoB
HaumeHnoBaHue pa3iesioB 4 TeM
Ne i/ Konrpoibusie  IIpakTHys
MPOrpaMMsbl Bcero
padoTbI padoThbI
1 buonorus kak Hayka 2 0.5
2 JKuBbI€ CUCTEMBI 1 KX OpPTaHU3ALUS 1
3 XUMHUYECKUN COCTaB U CTPOCHHUE KIETKH 8 1
4 KusHeneaTeapbHOCTh KIETKU 6
5 Pa3mMHOXEeHHE U HHIUBHIYaTbHOE PAa3BUTHE 5 |
OpraHu3MOB
6 HacnencTBeHHOCTh M H3MEHYHUBOCTD 2 L5
OpTraHu3MOB )
7 Cenekuust opraHu3MoB. OCHOBBI 3
OHMOTEXHOJIOTHH
8 PeszepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 0 4




11 KITIACC

HaumeHoBaHMe pa3iesioB U TeEM

KoaunuyecTBO 4acoB

Ne ni/m Konrtpoabubie | IlpakTue
NPOorpaMMsbl Bcero
padoThI padoThI
1 DBOIIOIMOHHAST OMOIOTHS 9 1
Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA
2 9 0.1
3emiie
3 Opranusmsel 1 OKpy>Karouias cpenia 5 1
4 Coo0miecTBa U IKOJIOTUICCKUE CHCTEMBI 9
5 Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

e

3

buomnorus B cucreme HayK

MeTo/1b1 TO3HAHUS KUBOW MPUPO/IBL.
[TpakTrueckas padora Ne 1
«Vcnonb3oBaHue pa3IMuHbIX
METOJIOB IPHU U3yUCHUU
OMOJIOTUYECKUX 0OBEKTOBY

buonornueckue CUCTCMBI, IIPOLCCChI
" UX U3Yy4YCHHC

0.5

XUMHYECKHH cocTaB KiIeTKkH. Bona u
MUHEpaTbHBIC COJIHA

benku. CoctaB u ctpoeHue 6€IKOB

®epMeHThl — OMOJIOTHYECKHEe
KaranuzaTopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUIIa3bl
VI KaTamas3bl)»

0.5

YriaeBoasl. JIunuasl




Hyxnennoseie kuciotel. ATO

I/ICTOPI/ISI N MCTOBI N3YUYCHUSA

9
kietku. Knerounas teopust

10 Kinerka xak nenocTHas xuBas
cucremMa
CtpoeHne 3yKapuOTHYECKOU KIETKH.
JlaGopaTopHnas paborta Ne 2
«3ydyeHue cTpoeHus KIETOK

11 pacTeHMi, )KUBOTHBIX, TPHOOB U 0.5
OakTepuil o]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax U ux
ONHMCaHUE

12 OOMeH BelecTB Wik METab0IN3M

13 ®oTtocuHTE3. XEMOCHUHTES

14 DHepreTudyeckuii o0OMeH
JKu3HeHHbIN MK KIeTKHU. JleaeHne
KJ1eTku. Muro3. JlabopaTtopHas

15 paborta Ne 3 «HaOmroneHue MmuTo3a B 0.5
KJIETKaX KOHYMKA KOpEelIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»

16 buocunTtes 6enka. Peakius
MaTpPUYHOI'O CUHTE3a

17 Tpaucusus — OuocHUHTE3 Oenka

18 Hexknerounsie hopMbl KxU3HH —




BHUPYCBI

19

@DopMbl pa3MHOKEHUSI OPTaHU3MOB

20

Meiios

21

OO0pa3oBaHue ¥ Pa3BUTHE TOJIOBBIX
kJ1eToK. OII00TBOPEHHE.
JlaboparopHuast pabora Ne 4
«/3y4eHne CTpOCHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

0.5

22

23

NHpuBuayansHOE pa3BUTHE
OpraHu3MOB

I'enetuka — HayKa O
HaCJICACTBCHHOCTHU U U3MCHYMUBOCTH

24

3aKOHOMEPHOCTH HACJICIOBAHUS
npu3HakoB. MoHOTHOpHUIHOE
CKpEIlIUBaHUE

25

26

JurubpuaHoe ckpemuBanyue. 3aK0H
HE3aBHCUMOTO HaCJIeIOBAHUS
NPU3HAKOB

CuerieHHOE Hacle0BaHKe
npu3HakoB. JJaboparopnas pabora
Ne 5 «M3yueHue pe3ysbTaToB
MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpEIIUBAHUS Y TPO30(HIIBI Ha
TOTOBBIX MUKpPOITperapaTaxy

0.5

27

I'enetuka nona. Hacinenosanue




IMMPU3HAKOB, CICIIJICHHBIX C ITIOJIOM

HN3menuuBocTth. Henacnencreennas
U3MEHYNBOCTh. JlabopaTopHas
pabora Ne 6. 3yuenue

28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYUBOCTH,
MOCTPOCHUE BaPHAIIMOHHOTO Psijia U
BApUAILMOHHOUN KPUBOID»
HacnencrBeHHass "3BMEHYMBOCTb.

29 JlaboparopHuas pabota Ne 7. | 0.5
«AHamu3 MyTanui y 1po30(huisl Ha
TOTOBBIX MUKPOITpErapaTax»»

30 I'eneTruka yenoseka 1
PesepsHblil ypok. O6001eHue 1o

31 teme «HacnenctBeHHOCTD U 1
U3MCHYMBOCTH OPTAaHH3MOBY

32 CenekIus Kak HayKa U MPOIECcC 1

1 MCTOI[I)IUI/I JOCTHKCHHUSI CeTICKIINN |
PACTCHHIA U KHBOTHBIX

14 buoTtexHonorus kak oTpacib |
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOI'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThbI

3

DBOJIONUSA U METO/IbI €€ N3YUECHHUS

HcTopus pa3sBUTHS IPEACTABICHUI
00 PBOTIOIINHT

Mukpo3BoItonus

[Tomynsimus kKak IeMeHTapHas
€IMHULIA BUJA U YBOJIOLIUU.
JlabopaTopHas paborta Ne 1
«CpaBHEHUE BUIOB 110
MOP(OJIOTHUECKOMY KPUTEPHIO)

JIBMOKyIIHe CUiibl (3JIeMEHTapHbIe
(haKTOpPBI) IBOTIOIIUN

0.5

EcrecTBeHHbIl 0TOOD 1 ero hopmbI

Pe3ynbTaTsl 3BOMIOIMH:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BugooOpa3oBanue. JlaboparopHas
pabota Ne 2 «Onucanue

HPUCIIOCOOJICHHOCTH OpraHn3Ma u e

OTHOCHUTEJILHOTO XapaKTepa

0.5

Hanpasnenus u nytu
MaKpO3BOJIIOLUI




HeoOpaTuMocTh 3BOTIOIIUN

10

Ucrtopus xxu3nu Ha 3emiie U METOIbI
€€ N3y4CHUS

11

['unoTe3sl MPOUCXOKACHUS KU3HU
Ha 3emiie

12

Pa3zButue xu3nu Ha 3emMIie Mo 3pam 1

nepuoaam

13

OCHOBHBIE 3TaIlbl YBOJTIOINH
PACTUTCIIBHOI'O U JKUBOTHOI'O MHUpaA.
[IpakTuyeckas padora Ne 1
<<I/I3yquHe HCKOIIaCMBIX OCTAaTKOB
paCTeHI/II\/'I " )KUBOTHBIX B
KOJUTCKIIUSX)

0.5

14

15

16

17

CoBpeMeHHas cuctema
OpPTaHUYECKOTO MHpPa

DBOJTIONHS YeTIOBEKa (aHTPOIIOTeHE3)

JBrxyuue cuibl ((hakTopbl)
aHTpPOIIOTeHEe3a

OCHOBHEBIE CTaJauu 3BOJIFOIIHUH
YCJIIOBCKA

18

19

YenoBeueckue pachl U IPUPOIAHBIE
aJlalTalliy YeloBeKa

PezepaHblii ypok. O6o01eHue mno
Teme « Bo3HHKHOBEHHUE U pa3BUTHE
KHU3HU Ha 3emie»

20

OKOJIOTUs KaK HayKa

21

Cpenpl 00UTaHUS M YKOJIOTHUECKHE




(bakxTopsl

AbGuoTtndeckue GaKkTophbI.
Jlaboparopnas pabota Ne 3.
«Mopddomoruueckue 0COOCHHOCTH

22 pacTeHHi U3 pa3HbIX MECT 0.5
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

23 buotnueckue gakropsl
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssiuu. [Ipaktuueckast padbora

24 Ne 2 «IToncuét mIoTHOCTH 0.5
MOMYJISIUI pa3HbIX BUOB
pacTeHui»

)5 Coo0miecTBa OpraHU3MOB —
Ouo1eHO03

2% DKOJIOTHUECKUE CUCTEMBI
(3KOCHCTEMBI)

OcCHOBHbBIE OKA3aTEIN YIKOCUCTEMBI.

27 DKOJIOTUYECKUE MUPAMUIBI.
CsoiictBa 3xocuctem. Cykueccus

28 [IpupoaHbie 3KOCHCTEMBI

29 AHTpPONIOT€HHBIE YKOCUCTEMBI

30 buocdepa — rnobanbHas
AKOCHCTEMA 3eMIIU

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS

6uochepsl




32

UYenosedecTBo B Onocdepe 3emaun 1

CocyuiecTBoBaHHE TPUPOJIBI U

33 1
YyeJ0BeYeCTBa
PesepBubIil ypok. O600111eHHE TEMBI
34 «Coo011ecTBa ¥ YKOJIOTHUECKHE 1
CHCTEMBbI»
OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOTPAMME




ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOI'PAMMBI

10 KITACC

Kon
NPOBEPSIEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NMpeAMETHBIC PE3YJAbTAThI 0CBOCHUSA OCHOBHOI

o0pa3oBaTe/IbHOM MPOrpaMMBbI CPeHEro 0011ero 00pa3zoBaHus

CdhopMupoBaHHOCTh 3HAHHMI O MECTE W POJH OHOJIOTUU B CHCTEME
HAYYHOT'O 3HAHUS €CTECTBECHHBIX HAYK, B JOPMUPOBAHUH COBPEMEHHOM
GCTGCTBCHHO-Hay‘IHOfI KapTUHBI MHpa W HAYYHOI0O MHPOBO33PCHHA; O
BKJIAJIE POCCHUCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouosiorny; (QPYHKIIMOHAILHOW TPaMOTHOCTH 4YEJIOBEKAa ISl PEIICHHS

JKHN3HCHHBIX 3aJa4

YMeHue packpbiBaThb COJIEpKaHUE OHOJOTHYECKHX TEPMHUHOB U
MOHSITHIA: KHW3Hb, KJIETKA, OpPraHu3M; MeTabonmm3M (0OMEH BEIIeCTB U
MpEBpAIICHUEe SHEPrUM), TOMEeocTa3 (CaMOperyssius), YpOBHEBas
OpraHM3aIysl KUBBIX CHCTEM, CAMOBOCIPOM3BEICHHE (PErpOIyKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTb, POCT U PA3BUTHUC

YMeHnue uznaratb OMOIOTHYECKUE TEOPUH (KIETOYHASI, XPOMOCOMHas,
MyTalmoHHas ), 3akoHsl (I'. Mennens, T. Moprana, H./. BaBuiiosa) u

ydeHus (0 LIEHTpax MHOroooOpasus U MPOUCXOXKACHUS KyJIbTYPHBIX
pactennii H.W. BaBunosa), onpenensTs rpaHulbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

Vmenue BJIaACTh MCTOAAMHU HAYYHOI'0 IIO3HAHHUA B ouomoruu
(Ha6J'IIO,Z[eHI/IC H OIIMCAHUC KUBBLIX CHCTCM, IIPOLCCCOB U HBHGHHﬁ;

OopraHu3anus u IMIPOBCACHUC OMOJIOrTYECKOI0 OKCIICPUMCHTA,
BBIIBUKCHHUEC THUITIOTE3BI, BBISAABJICHUC 3aBHCUMOCTH MCKOY
HCCIICAYCMBbIMH BCJINYHNHAMU, 00BsICHEHHE TMOJIYUYCHHBIX PE3YyJIbTATOB,
HCIIOJIb3OBAHHBIX HAYYHbIX HOHﬂTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHC

ACJIaTh BBIBOJAbI HA OCHOBAHWH ITOJIYUCHHBIX pGSYJ'IBTaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIE IPU3HAKA BUPYCOB, KIETOK
IIpOKapuoT M IYKapHuoT, OOJHOKJICTOYHBIX W  MHOI'OKJICTOYHBIX
OpraHU3MOB;  OCOOEHHOCTH  TPOIIECCOB OOMEHa  BENMIECTB U
MpeBpalleHus] dPHEPruu B KIETKe, (POTOCHHTE3a, MIACTHYECKOTO U
JHEpreTHUeckoro  oOMeHa, XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIINIOAOTBOPCHUA, PA3SMHOXKCHU, WHAUBHUAYAJIbHOI'O Pa3sBUTHUA

opranusma (OHTOT€HE3)




VYMmenune MMPUMCHSATDH MOJIYUCHHBIC 3HaHUA JJISA OGT:SICHGHI/ISI
GI/IOHOFI/I‘-ICCKI/IX MponeccCcoB u HBHCHHﬁ, AJId IPUHATHA TPAKTUYCCKHUX
pelIeHrit B TOBCETHEBHOM KU3HU B IENIAX o0ecrieueHus: 6e30MmacHOCTH
CBOETO 3/I0POBbS U 3[I0POBBS OKPYKAIOIIUX JIFOJEH, COOII0ICHUS HOPM
rPaMOTHOTO  MOBEAEHUA B  OKPYXAKIIEH NPUPOJHOU  CpEE;
IIOHMMAaHHUC HGO6XOI[I/IMOCTI/I HUCITIOJIB30BAaHUA HOCTH)KGHHﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHH [UIsi palloHaIbHOIO

IIpHUPOOOII0JIB30BaHUA

Vmenue peuaTtb JJEMCHTAPHLIC I'CHCTUYCCKHUC 3aJa4d Ha MOHO- U
,Z[I/II‘I/I6pI/I,I[HO€ CKpPCIIMBAHUEC, CHCINICHHOC HACJICJOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JUIA MpeaACKasaHusa

HacCJICOOBaHU MPU3HAKOB Yy OPraHu3MoOB

YMeHUEe BBIMONHATH JIA0OPATOPHBIE U TPAKTUYSCKUE PadOTHI,
coOnrofaTh MpaBwia Mpu paboTe ¢ y4eOHBIM U JIaOOPATOPHBIM

obopyoBaHEM

YMeHHue KpUTHUYECKH OLICHWBAaTh W HMHTEPIPETUPOBATh MH(DOPMAIUIO
OMOJIOTUYECKOTO CO/IEePKaHMsI, BKIIOYAIOLIYIO [ICEBIOHAYYHbIE 3HAHUS
13 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayyHO-ITOMyJIsIpHbIE MaTEepHUAIb);
STHYECKHE AacleKThl COBPEMEHHBIX HCCIENIOBaHUA B OHMOJIOTHH,

MCIUIIMHE, OHMOTEXHOJIOTUH

10

VMeHue co31aBaTh COOCTBEHHbIC ITMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 MH(DOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB,

T'paMOTHO HCIIOJIb30BAThH MMOHATHNHBIN arnmapar OuoJIornu

11 KITACC

Kon
NPoBEPsIEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o0o1ero 00pa3zoBaHus

ChopmupoBaHHOCTh 3HAHUM O MECTE M POJHM OHWOJOTHH B CHUCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HAaYK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BHUTHE
Oouonoruu; (PyHKIIMOHAILHOW TPAaMOTHOCTH YeJIOBEKa ISl pEelIeHUs

JKHU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSATHM: BU, HOMyJrsinuvd, I eHO(I)OH,[[, 9BOJIIOLUA, ABWIKYHINUC CHUJIIbL




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTIEHHOCTh OpPraHHU3MOB,
BUI000pa30BaHueE, IKOJIOTHYECKHUE dbaxTopsl, HKOCUCTEMA,
OPOIYLEHTBl,  KOHCYMEHTBI,  PEIYLEHTHI, Henu  MUTaHus,

9KOJIOTHYECKas MUpaMuia, OMOTreoneHos3, onocdepa

YMeHue usnarate OM0JIOrHYECKUEe TEOPUH (IBOJIIOLMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKas  TEOpUs  SBOJIIOLMHU), 3aKOHbI U
3aKOHOMEpHOCTH (3apozsiieBoro cxoacrsa K.M. Bbapa, uepenoBanus
IJIaBHBIX HanpasyieHu# u nytei spomonuu A.H. CeBepuioa, yueHus o
omochepe B.M.  Bepnanackoro), ompenensTh  TpaHUIBI — HUX

IIPUMCHUMOCTH K KUBbIM CHUCTCMaM

YMeHue BIAJeTh METOJaMH HAYYHOTO II03HAHHUS B OHOJIOTHH
(HabOmro/ieHNe W OMHCAHHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBJICHUU;

OpraHm3anusi W TPOBEJACHUE OHMOJIOTHYECKOTO  AKCIICPUMCHTA,
BBIIBUKCHUE  TUIOTE3bI,  BBISIBICHUE  3aBUCHMOCTH  MEXIY
UCCIICIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE TOJIYYCHHBIX PE3YJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHITHHA, TCOPHH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJAbI HA OCHOBAHUH ITOJIYUCHHBIX pe3y.]'II)TaTOB)

VYMmenune BBIJCIATH CYHICCTBCHHBIC IMPU3HAKN CTPOCHUA
OMOJIOTHYECKUX  OOBEKTOB:  BHJOB, TOMYJSIIUK, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYILIEHTOB,  OHOTCOIICHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIEICTBEHHOMN U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUsA, MPHUCIIOCOOJICHHOCTH
OpPraHMU3MOB, JIEHCTBUS HKOJIOTMYECKUX (DAKTOPOB HA OPraHU3MBI,
MEpEeHOCca BEIIECTB U TIOTOKA YHEPTHU B IKOCUCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHHH B 9KOCUCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEUIECTB U

OMOTCOXMMHYCSCKUX IIHKIJIOB B Orocepe

VYMmenune MMPUMCHATH IMMOJTYYCHHBIC 3HaAHUA JJIA 0O0BSICHEHNS
OHOJIOTHYECKHUX IMpoLecCCOB U $IBJ'I€HHI7[, AJId TIPUHATHA TPAKTUYCCKHUX
pelIeHni B TOBCETHEBHOM KU3HU B IENIAX oO0ecrieueHus: 6e30MmacHOCTH
CBOETO 3/I0POBbS U 3[IOPOBBS OKPYKAIOIIUX JIFOJIEH, COOMIOICHUS HOPM
rPaMOTHOTO MOBEACHUA B  OKPYXAIIEH NPUPOJHOU  CPEAE;
IIOHUMaHHue H€O6XOI[HMOCTI/I HUCIIOJIB30BaHUA JIOCTI/I)KGHI/II\/'I

COBpCMCHHOfI OnoJIorun AJIg palluOHAJIBHOT'O IPHUPOAOIIO0JIb30BAHUA

YMeHnue pemarb dJIeMEHTapHble OHOJIOTHYECKHE 3aJauyd, COCTaBIISIThH

CXCMBI IIEPEHOCA BCUICCTB U SHCPI'UH B SKOCUCTCMAX (I_IGHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TpPAKTHUYECKue paboTsl,
cobmogath mpaBuwia npu pabore ¢ y4yeOHBIM M J1IAOOPATOPHBIM

o0opyaoBaHUEM




YMeHne KpUTHUECKH OIICHHWBATh W HMHTEPIPETUPOBATh HH(DOPMAIUIO
OMOJIOTUYECKOT0 CO/IEePKaHMsI, BKIIOYAIOIIYIO NICEBIOHAYYHbIC 3HAHUS

U3 pa3iauyHbIX UCTOYHUKOB (CMMU, HayuyHO-TTOMYIsIpHBIE MaTEepPHAIb);

? paccmarpuBath rio6anbHbIC HKOJIOTUYECKUE poOIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO
TIO3HIINIO
YMeHue cozaBaTh COOCTBEHHBIE TUCHbMEHHBIE M YCTHBIE COOOIICHNS,
10 000011185t OMOJIOTMYECKYIO HH(POPMAIMIO U3 HECKOJIBKHX HCTOYHHUKOB,

I'paMOTHO HCII0JIb30BATb MMOHATUHHBINA armapar ouonoruu




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KUIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

buonorus kak Hayka

1.1

buonoruss — Hayka o xuBO# mpupozae. Ponp Ouonorum B ¢GopMHpOBaHUHU

COBPEMEHHOI HAyYHOU KapTUHBI MUpa. CrcTeMa OMOIOTHYSCKUX HAYK

1.2

MeTobl MO3HaHUS KUBOU MPHUPOJIBI (HAOIIOICHHE, SKCTIEPUMEHT, OTIMCAHHE,
u3MepeHue, Kinaccuukanys, MOJCTUPOBAaHHE, CTATUCTHYECKas o0paboTka

JTAHHBIX )

2.1

2.2

JKuBble cucTeMbI ¥ UX opraHu3anus

JXKusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3yueHus: ouonoruu. CBoicTBa
OMOCHCTEM M UX pa3HOOOpa3ue
YpoBHH OpraHU3alui OMOCUCTEM: MOJICKYJISIPHO-TCHETHUECKUH, KIICTOYHBIH,

OpraHU3MEHHBIH, NOMYyISMOHHO-BUI0BON, 3KOCUCTEMHBIN, OMOC(hepHbIit

3.1

XHUMHYECKHUHM COCTaB U CTPOCHHUC KIICTKH

XUMHYECKUM COCTaB KJIETKH. XHWMHYECKHE DICMEHTHI: MaKpO3JICMCHTLI,
MUKPOIJICMEHTEIL. Bozxa U MHUHCPAJBbHBIC BCHICCTBA. qDYHKIII/II/I BOAbI H

MHHCPAJIBbHBIX BEHICCTB B KIICTKE. HozulepncaHHe OCMOTHYECKOTO OajtaHca

3.2
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benku. CoctaB u crtpoeHue OeiakoB. AMHUHOKHCIOTBI — MOHOMEpHI OEJKOB.
HezameHuMble M 3aMeHMMbIE aMHHOKHCIOTHL. AMHHOKHUCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpBbI O€IKOBOI MOJIEKYJIbl (IIEpBUYHAs, BTOPUYHAS, TPETUYHAS
1 4eTBEPTHYHAs CTPYKTypa). XUMHUYECKUE CBOWCTBa OenkoB. bruonornueckue
¢byHKIIUN OEIKOB.

®depMmeHThI — OHooruyeckue katanuzatopsl. CTpoeHue GpepMeHTa: akTUBHBIH
LEeHTp, cyOcTpatHas crnenuduuHocTs. Kodepmentsl. Butamunbl. Otianuus

(hepMEHTOB OT HEOPTaHUUYECKHUX KaTaln3aTOPOB

VYraeBoasl:  MoHOcaxapuabl  (TiIIOKo3a, pubo3a M J1e30KCHpub03a),
aucaxapubl (caxaposa, JIaKTO3a) W ToJMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJuTI003a). bruonornyeckne PyHKIUU yriaeBOAOB.

Jiuruapl:  TpUrIMUEpUIbl, cTepouasl, Qochomunuasl. ['uapodunbHo-
ruapodoOHble cBoicTBa. buonornueckue ¢ynkiumn nunuaoB. CpaBHEHHE

YIJ1€BO4O0B, OenKOB U JIMIIU0B KaK HCTOYHHUKOB SHEPTHUU

3.4

HykneunoBeie kucnorsl: JIHK wu PHK. Hykneornast — MoHOMEpHI




HyKJIeMHOBBIX kucaoT. Ctpoenue u ¢ynkmuu JJHK. Crpoenue u dyHkmm
PHK. AT®: cTtpoenue u hpyHKINHA

3.5

[utonorust — Hayka o kietke. Kiierounas teopus. MeToibl U3y4eHHs KIIETOK

3.6

Krnetka kak nenoctHas >kuBasi cuctema. OO1iye Npu3Haky KJIETOK: 3aMKHYTast
HapyxHas MmeMmOpana, mosnekynbl JJHK kak reneruueckuii anmapar, cucrema

cuHresa 0elka

3.7

Tunel knerok: »sykapuoTHueckass M IHpokapuorudeckas. OcoOeHHOCTH
CTpOCHHUSI NpPOKAapUOTHYEeCKOM KieTku. KilerouHas creHka OakTepuil.
Crpoenue »ykapuOTHUYECKOW KIETKH. OCHOBHBIE OTIUYMS PACTUTEIIbHOM,

YKUBOTHOM ¥ TPUOHON KIIETKH

3.8

3.9

3.10 |

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIETOYHAsi CTEHKA, TJTUKOKAIMKC, WX
¢ynkun. [Tnasmarinueckas MmemOpana, e€ cBoiictBa u ¢pyHkiuH. [{uTormazma
u e€ opranonpl. OHOMEMOpaHHBIE OPraHOUBI KJIETKU: SHAOIIa3MaTHIECKast
cetb (OIIC), anmapat ['oabaxku, nuzocoMsbl. IlomyaBTOHOMHBIE OpPraHOMIbI
KJIETKW: MUTOXOHJIPUH, Tu1acTuabl. [IponcxoskaeHne MUTOXOHAPHIA U TUTACTHIL.
Bunpl mmactua. HememOpanHbIe opraHouabl KIETKH: PHUOOCOMBI, KIETOYHBIH

LHCHTP, pPCCHUYKU, KT'YTHKHU. CDyHKHI/II/I OpraHon10B KJICTKH. Bxmouenus

Snpo — perynaropHblii neHTp kKieTku. CTpoeHue siapa: simepHas 00010YKa

KapuoIUIa3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCOPT BEMIECTB B KIIETKE

X(PISH@)IGHTGHBHOCTB KIJICTKH

4.1

4.2

OOMeH BelecTB, UM METa00Iu3M. AcCUMIIIALNS (TUIACTUYECKUI 0OMEH) 1
JTUCCUMUJIISTINSA (PHEPTreTUYECKU 0OMEH) — JIBE CTOPOHBI €IMHOTO TIpoIecca
Metabonu3ma. Tumbsl oOMEHa BeHIecTB: aBTOTPOQHBIA M TeTepOTPOQHBIN.

Ponsb (I)epMCHTOB B OOMEHE BCIICCTB U NPCBPALICHUN SHCPIrUA B KIICTKC

®orocunte3. CBeroBas u TemHOBas (a3sl  (orocuHTeza. Peakiuu
dotocunTe3a. DPdekTuBHOCTh (HOTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a IS

KU3HK Ha 3emuie. BrusiHue ycioBuid cpenbl Ha (DOTOCHMHTE3 M CHOCOOBI
MOBBILICHUS €T0 MPOYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUCHUE XEMOCHUHTE3a s

JKA3HU Ha 3eMie

43

DHepreTudeckuii oOMeH B KieTKe. PaciierieHne BeliecTB, BBIICICHHE U
AKKyMYJUPOBAaHUE SHEPTUM B KJIETKE. ODTambl YHEPreTHYECKOTO OOMEeHa.
['muxonus. bpoxenue u ero Buasl. Kuciopomnoe okucieHne, uim KJIETOYHOE

npixanue. D PeKTHBHOCTh YHEPreTHUECKOT0 0OMEHa

4.4

Peaknmun marpuunoro cuHTe3a. ['enermueckas wuHpopmamus u JIHK.

Peanuzanus renerndyeckoit HHGOpMaIMK B KJIeTKe. | eHeTUYeCcKHii KO U ero




4.5

corctBa. Tpanckpunuus — wmarpuunbli cuHTe3 PHK. Tpamcmamms —
ouocunre3 6enka. KonupoBanue amuHokuciot. Poias pubocom B 6GrocuHTe3e

Oenka

Hexnerounsie popmsl sxu3HU — BUpYyChl. cTopust oTkpbiTus Bupycos (/1.1.

WBanoBckuit). OCOOEHHOCTH CTPOCHUS M JKU3HENEATEIBHOCTH BHPYCOB.
bakrepuodaru. bonesHu pacTeHUMil, KUBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonedpunmra uenoseka (BUY) — Bo3Oyaurens

CII1/Ia. [TpodunakTruka pacripocTpaHEHUs BUPYCHBIX 3a001€BaHUI

5.1

Pasmuoxxenue u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

KrneTounslii 1uKa, WM KU3HEHHBIM LUK KieTku. WuTepdaza u MuTO3.
[Ipoueccel, mpoTekarolie B uHTepdasze. Pemnukanus — peakuus MaTpUIHOTO
cuareza JJHK. Crpoenme xpomocomM. XpOMOCOMHBIH HA0Op — KapUOTHIIL.
JIMIUTONIHBIA W TalUIOMJHBIA  XPOMOCOMHBIE  HAa0OpBL.  XPOMaTHJIBL.
[uronornyecknue OCHOBBI PA3MHOXKEHHS M WHJIWBHAYaJIbHOTO pa3BUTHUS

OpraHU3MOB.

Henenue xierkn — muro3. Craauu mutosa. Ilponeccsl, nmpoucxonsuiye Ha

PAa3HBIX CTAAUAX MUTO34A. buonorundeckuii CMBICIT MUTO3a

5.2

®opmbl pa3MHOXKEHHS OPTaHU3MOB: Oecrosioe 1 mosioBoe. Buabl 6ecrionoro
pa3sMHOXKEHUS: JEJeHHE HaJBOE, MOYKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE  pPa3MHOXKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTaHU3MOB, €TI0 3HAYCHUC IJId CCICKIIUN

53

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECIOIOro.
Metio3. Craguu meio3a. [Iporiecchl, mpoucxoAsmipe Ha CTaAusX Meio3a.
[ToBenenue xpomocoMm B Mmeio3e. Kpoccunrosep. buosiormyeckuit cMbicin U

3HaUCHHE MeHo3a
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l'amerorenes — mporecc 00pa30BaHUS IMOJOBBIX KJIETOK y JKHBOTHBIX.
[TonoBeie skenme3bl: CeMEHHUKH W suuHukd. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30Hj, SHIeKIeTKa) — CIepMaTOreHes3 ¥
ooreHe3. (OCOOCHHOCTH CTPOCHUS  SMICKIETOK H  CIIEPMATO30HJIOB.

OmnonotBopenue. [TapreHorenes

5.5

WunuBunyanpHOEe  pa3BuTtHEe (OHTOreHEe3). OMOPHOHAIIBHOE  pa3BUTHE
(oMOpuorene3). Jrtanbl AMOPUOHAIBHOIO PA3BUTHA Y IO3BOHOYHBIX
KUBOTHBIX: JpOOJIeHHEe, TacTpyysuusi, opraHorenes. I[locTamOpHoHaBHOE
pasBuTHE. THUIBI MOCTAIMOPHOHAIBLHOTO PA3BUTHS: NPSIMOE, HEMPSIMOe
(mumunHOYHOE). BinsHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CTIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u paszButrue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHUE

1



CCMCHU, CTalUH PA3BUTHUA

HaCHeI[CTBeHHOCTb U USMCHYUBOCTb OpPTraHN3MOB

6.1

IIpeamer u 3amaum reHetukd. Mceropus pasBUTHS TE€HETHKH. Bxian
POCCUIMCKHX U 3apyOEKHBIX YUEHBIX B pa3BUTHE T€HETUKU. MeTOAbI TeHETUKH
(ruOpuI0IOTHUECKUH, LMTOTCHETUYECKUH, MOJEKYJISPHO-T€HEeTHUECKU).
OcHOBHBIE IreHEeTHYECKHE MOHATHS. | eHeTndyeckass CUMBOJIMKA, UCITIONIb3yeMast

B CX€Max CKpEIlVBaHUN

6.2

6.3

3aKOHOMEPHOCTH HAcCJIeIOBaHUs TPU3HAKOB, ycTaHOBiIeHHbIe ['. Menaenem.
MonoruOpuIHOe CKpeluBaHue. 3aKOH €IMHOOOpa3usi THOPUIOB IEPBOTO
nokosneHus. [lpaBuio JOMUHUpPOBaHMS. 3aKOH PpACIICIJICHUS MPU3HAKOB.
I'unoresa uncrotel ramer. [loHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe  CKpelMBaHWE. 3aKOH  HE3aBHUCHMOTO  HACJICJOBAHHS
npu3HakoB. lluToreHeTnyeckre OCHOBBI AUTHUOPUAHOTO CKPEIIUBAHUSA.
AHanusupyromee — ckpeniuBaHue.  VMcronb3oBaHHME — aHAJIU3HUPYHOLIETO

CKpCIIUBaHUs I OMPCACIICHNA IT'CHOTHUIIA ocobu

CueruieHHOe  HacienoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HACJICIOBaHWIO T'eHOB. HapyleHue CcremieHuss TeHOB B
pe3ysibTaTe KpPOCCHHIOBepa. XPOMOCOMHAS TEOPHUS HACJICICTBEHHOCTH.
['eHeTHYECKHE KAPTHI.

I'enetuka mona. XpOMOCOMHOE OTMpeJeNieHne 1moia. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOTraMeTHBIE W TeTeporaMeTHble OpraHm3Mbl. HaciemoBaHue

IMPU3HAKOB, CHCTIJICHHBIX C ITIOJIOM

6.4

N3meHunBOCTh. BHbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.
Pone cpenpl B HEHACIECTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTHKA
MOJU(UKAIIMOHHON HW3MEHYMBOCTU. BapuanuoHHBIM pag W BapUallMOHHAs
kpuBasd. Hopma peakiuu mnpusHaka. KoinumdecTBeHHbIE M KadyeCTBEHHBIC
NpU3HaKW W UX HopMma peakuumu. CBoiicTBa  MOAM(PUKAIIMOHHOM

U3MCHYNBOCTH

6.5

HacnencrBennas, wiM reHoTunuyeckas, M3MeHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTh. Meil03 M IMOJIOBOM MpoLecC — OCHOBa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTalnMoHHass M3MEeHYMBOCTh. Kiaccudukanus MyTaruii:
ITE€HHbIE XPOMOCOMHBIE, T'€HOMHbIE. YacToTa W NPUYMHBI MYTALMM.
MyrtareHHsle (QakTopbl. 3aKOH TOMOJOTHYECKHX PSAIOB B HACIIEICTBEHHON

n3menunsoctu H.U. BasuioBa

6.6

I'enetnka denmomeka. Kapuormm uyemoBeka. OCHOBHBIE METOIbI TEHETHKHU
4eJI0BEeKa: reHeaIoOTUYSCKHUIA, OIU3HEIOBEIH, IIUTOT€HETUYECKHIA,

OMOXUMHUUYECKUH, MOJEKyJsipHO-TeHeTHuecKuil. CoBpeMEeHHOE OIpeielieHue




TCHOTHIIA: ITOJIHOTCHOMHOC CGKBGHHpOBaHI/IC, FeHOTI/IHI/IpOBaHI/Ie, B TOM YHUCJIC
¢ momoriwto [11[P-ananmm3a. HacrencrBenHble 3a001eBaHus YeI0BeKa: TCHHBIC
0oJe3HHU, 0oJie3HHn C HaCJIEICTBEHHON MIPEAPACIIONOKEHHOCTBIO,
XpoMocoMHBIe ~ Oone3nu. Comarhdeckue W TEeHEpPAaTUBHBIE MYTAIUH.
[Tpuniune!  310poBOro o0Opas3a >KW3HM, JUATHOCTHKH, NPO(PUIAKTHKH H
JIeUEeHUS FeHETHYECKUX 0oe3HEN. MenuKko-reHeTHIECKOE
KOHCYJIbTUPOBaHKE. 3HAYCHUE MEIUIIMHCKON TeHETUKHU B TIPEIOTBPAIICHUN 1

JICUCHUN I'CHETUYCCKHX 3a00JICBaHMI YCIOBCKA

7.1

7.2

7.3

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

Cenekiusi Kak Hayka W TPOIECC. 3apPOXKJICHUE CEJICKIMU U JIOMECTUKAIIHS.
Vuyenue H.M. BaBwioBa o0 IeHTpax NPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYpHBIX pacTeHHil. LIeHTpbl MPOMCXOXKAECHHS OOMAIIHHMX >KUBOTHBIX.
Coprt, nopoja, mraMm

CoBpeMEeHHBIE METOJIBI CEJICKITMU. MacCOBBI U WHIUBUTYJIbHBIN OTOOPHI B
CEJIEKIIUU pacTEeHUM U )KMBOTHBIX. O1leHKa 3KCcTepbepa. bian3kopoacTBeHHOE
ckpenuBanue — UHOpuAMHT. Yucrtas nuaus. CKpenMBaHUE YHCTHIX JIMHUN
letepo3uc, wnum TtuOpuaHas cwia. HeponcTBEHHOE CKpelIMBaHUE —
ayropunuar. Otnanéunas rulpunmsanus U e€ ycmexu. VcKycCTBEHHBINH
MYTareHe3 M MOJIyYEHHE MOJUILIONAO0B. J(OCTH)KEHUS CENeKIUMU PaCTEHUM,

JKMBOTHBIX U MUKPOOPraHu3MOB

buortexHonorus kak oTpacib NPOU3BOJACTBA. ['€HHAs HMH)KEHEpUs. OTallbl
co3nanus pekombuHantHoi JIHK u Tpancrennsix opranuzmoB. Kiierounas
uHxeHepuss. Kinetounesle KyabTypbl. MUKPOKIIOHAJIBHOE Pa3MHOMKEHUE
pacteHuid. KiioHMpoBaHME BBICOKONPOIYKTUBHBIX CEIbCKOXO3AHCTBEHHBIX
OpPraHU3MOB. DKOJOTHYECKHEe U ATHYeckue npodsemel. MO — renetnuecku

MOAUGUIIMPOBAHHBIE OPTAHU3MBI
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Kon

IIpoBepsiemMblii 3JIeMEHT COACPKAHUS

DBOITIOIIMOHHAS OMOIOTHUSA

1.1

DBOJIIOLIMOHHAS TEOpUS U €€ MECTO B OMOJIOTHH.
CeuzerensctBa  »BoMOLMU. [lameoHTONOTHYECKHE:  TOCIENIO0BATEIBHOCTD
NOSIBJICHUS BUJIOB B NaJCOHTOJOTMYECKOW JIETOMHUCH, MEpexXxoaHble (HOpMBI.

buoreorpaduueckue: cxoacTBo W paziauume ¢dayH u ¢GIOp MATEPUKOB M




OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJCTBAa M pa3ivuusi 3MOPHOHOB pa3HbIX
BUJIOB  TMO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE,
aQHAJIOTUYHbIE, PYIUMEHTApHbIE OpraHbl, AaTaBU3Mbl. MOJEKYISpHO-
OMOXMMUYECKHE: CXOJCTBO MEXaHM3MOB HACJECJACTBEHHOCTH M OCHOBHBIX

META00INYECKUX HYTeﬁ Y BCEX OPraHnu3mMoB

1.2

1.3

1.4

OpomounonHass teopusa Y. JlapBuna. Ilpeanochuiku  BO3HUKHOBEHMS
JapBUHM3MA. JIBYOKYIIME CWJIBI SBOJIONHMH BUIOB 1O [lapBuHY (M30BITOYHOC
pa3MHOXKEHHE  TpU  OrPAHUYEHHOCTH  PECypcoB,  HeONpeneséHHas

M3MEHYMBOCTb, 00pH0a 3a CyIIECTBOBAHHE, ECTECTBEHHBII 0TOOD)

Cunrernueckast teopust 3Boitonuu (CTD) u ocHOBHbIE €€ TOJOKEHUS.

MuxpoaBontouus. [Tonmynsinus kak eITMHUIA BUIA W 3BOJIFOLAN

JBwxymue cuiibl ((pakTOpbl) 3BONIONHMKA BHIOB B Mpupojae. MyTanuoOHHBIN
npolecc 1 KOMOMHATUBHASA U3MEHUUBOCTh. [IoMyIsIlIMOHHbIE BOJIHBI U Apeid

reHoB. M3zomsaumsa wu wmurpanus. EcrecTBeHHBIH 0TOOp — HaIpaBIISIIOIINAN
daxTop 3BOMIOLUN. DOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHW3MOB Kak pe3yibTaT 3BONIONMU. llpumepsr
npucnocoOneHuil y opranu3smMoB. ApoMop(ho3bl U UIN0AAANI TALIUH.

Bun wu BunmooOpasoBanme. Kpurepum Buma. OcHoBHbIE  (OpMBI

BI/II[OO6p830BaHI/I$IZ reorpa(bnqecxoe, 9KOJIOTHYCCKOC

1.5

2.1

MaKpOSBOHIOLII/IH. cDOpMH 3BOJIFOIIUHA: (I)I/IJIGTI/I‘ICCKEIH, JUBCPICHTHA,

KOHBEpreHTHasi, napajenbHas. HeoGpatuMocTs 3BoMIOIMH
Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 3emiie

JloHayuHble TpEICTaBICHUA O 3apOXKACHUM >KM3HM. HayuHble rumnoressl
BO3HUKHOBEHUS XHM3HM Ha 3emie: abuoreHe3 M MaHcrepMmus. XUMHYecKas
3BOJIOLHUA. OKCIIEPUMEHTAIBHOE MOATBEPKICHUE XMUMHYECKOW HBOJIFOIUH.
Hauanbnble sTansl Ouonorunyeckoit spomronuu. I'unoreza PHK-mupa. Ilepseie
KIETKM M uX oJBomrouus. @DopMUpPOBaHME OCHOBHBIX TIpPYII KUBBIX

OpraHu3MOB

2.2

PazButne xu3HM Ha 3emiie 1o spam W nepuoaam. Karapxen. Apxeickas u
npotepo3oiickast apel. Ilameosoiickas spa u e mepHoAbl: KeMOPHUICKHIA,
OPJIOBUKCKWW, CHIIYPUHUCKUH, HEBOHCKUH, KAMEHHOYTOJbHBINA, TEPMCKHI.
Me3so30iickas 3pa U €€ NEepUObl: TPUACOBBIN, FOPCKUN, MEJIOBOM.
KaitHo3olickas »d2pa W €€ Tepuoapl: MaJeOre€HOBbIM, HEOTE€HOBBIN,
AQHTPOIIOIEHOBBIN. XapakTEpUCTUKAa KIMMaTa U TIeOJOTMYECKHX IPOLIECCOB.

OCHOBHBIE  JTaIbl OBOJIOIUMHU  paCTUTCIBHOIO W XHUBOTHOI'O  MHpaA.




Apomopdo3bl y pacTeHUN W KUBOTHBIX. [losiBIeHUE, pacuBeT W BBEIMUPAHH

IPYIII )KUBBIX OPTaHU3MOB
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Cucrema OPraHU4YCCKOTr0O MHpa KaK OTpPaKCHUC SBOJIIOLWU. OcHOBHEBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHU3MOB

24

OBOoJIOIMS YeIoBeKa. AHTPOIIOJIOTHS KaK HayKa. Pa3BuTue npecTaBieHui o
INPOMCXOX/IEHUHN 4YeJoBeKa. MeToJbl M3ydeHus aHTpornoreHeza. CxolcTBa U
pa3nuyus 4eloBeKa U )KUBOTHBIX. CUCTEMATUYECKOE MT0JIOKEHNE YETIOBEKA.
JBmxyuue cuisbl ((pakTopsl) aHTporniorenesa. HaciencrseHHas H3MEHUMBOCTh
U €CTECTBEHHBIN 0TOOp. OO1IeCTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYAU

TpyZa, MBIIILJICHUE, PeUb

2.5

2.6

3.1

OcHOBHBIE CTagUM W BETBU DBOJIIOLMM YEJIOBEKA: aBCTPaJONUTEKH, Yenoser
yMmenslid, YenoBek mnpsamoxonsamuii, YenoBek HeaHaepranbCKuid, YemoBek
pa3yMHbIi. Haxoaku nckonaeMbIX OCTaHKOB, BpEeMs CyIIECTBOBAHUS, 00JIacTh

pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

UYenoseueckre  packl. OcCHOBHbIE  OOJbIIME  pachl:  €BPOIEOMIHAsS
(eBpasmiickas), HErpO-aBCTpaIOUAHAs (PKBATOpUAIIbHAS), MOHTOJIOUIHAS
(a3maTcko-amepuKaHckas). YepThl TPHUCTOCOOJICHHOCTH TIPEICTaBUTENEH
YEJIOBEYECKMX pac K YCJIOBHUSIM CYIIECTBOBaHMs. EIUHCTBO YeOBEUYECKHX

pac. Kputuka pacuzma

Opranu3Mbl 1 OKpyKarolas cpeaa

DKOJIOTHS KaK HayKa. 3a7a4i U pa3/eibl SKOJIOTHU. METO bl 9KOJIOTHUECKIX
UCCIIEIOBaHU.  DKoJormueckoe  mupoBo33peHue. Cpenpl  oOuTaHUS
OpPTaHU3MOB: BOJIHAS, HA3eMHO-BO3/IyIIIHAS, MOYBCHHAS,

BHYTPUOPraHU3MCHHAA

3.2

Okonoruueckue ¢akropbl. Kiaccudukanus 5sKogorudyeckux (QaxTopos:
abuoTtuyeckre, OMOTHYECKHE M AHTPOINOTreHHbIE. JleficTBHE 3KOIOTHYecKuX

(GhakTOpOB Ha OPTaHU3MBbI

3.3

AbGuotnyeckue (akTOphl: CBET, TEMIEpPaTypa, BIAXHOCTh. DOTONEPUOAU3M.
[Ipucnocobnenuss OpraHu3MoB K JEHCTBHIO aOMOTHYECKUX (DAaKTOPOB.

buonornyeckne puTMsl

3.4

buoTtnueckue dakropsl. Buabl OMoTHUECKUX B3aUMOIEHCTBUN: KOHKYPEHIIUS,
XMIHUYECTBO, MApa3suTU3M, MYyTyalu3M, KOMMEHCAIU3M (HaxJIEOHUYECTBO,
KBapTUPAHTCTBO), aMEHCAJIM3M, HeWTpanu3M. 3HadeHue OHOTHYECKUX

B3aUMOJCUCTBUM Ul  CYLIECTBOBAHHUA  OPraHU3MOB B  IIPUPOJHBIX




€000IIIeCTBaX

3.5

OKOJIOTHYECKHE XAPAKTCPUCTUKKU  TIOIMYJIAIUU. OCHOBHBIE  TIOKa3aTeIIN
nomyJjanuu: 4YucCJICHHOCTL, IJIOTHOCTB, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,

MUTrpamnusi. I[I/IHaMI/IKa YHUCJICHHOCTHU IMOMYJIALUN U eé peryisaaus

4.1

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

CoobmecTBo opranuzmMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsI, Tpoduueckas (muiieBas). Bumasl-momuHanTel. CBs3W B

OuoleHO3€e

4.2

4.3

4.4

Dxoyioruueckue cuctembl (3Kocuctemsbl). [loHstue 00 »sKOocUCTEME W
ouoreorieHo3e. OYHKIIMOHATbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYILEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BemIeCTB W TMOTOK OJHEPrUU B
skocucteme. Tpodudeckue (MumieBble) ypoBHU dKOcHcTeMBI. [luieBsie renu
u certu. OcCHOBHBIE TIOKa3aTe€IM dSKOCUCTEMBI: Ouomacca, MNPOTYKIUS.
DKOJOTHYECKHe MUPAMHUIbIL: POTYKIIUHU, YUCICHHOCTH, OoMacchl. CBOHCTBA

HKOCHCTEM: YCTOMYMBOCTh, CAMOpETyYJisilus, pa3Butue. Cykieccus

[Ipuponnbie 3KOCUCTEMBI. DKOCHCTEMBI 03€p M peK. DKOCUCTEMA XBOWHOIO
WJIM LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBIL.  ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe M XO3SMICTBEHHOE  3HAUYEHHE  arpodKOCUCTEM U
ypOOsKOCUCTEM.

buopa3noobOpasue kak ¢akTop ycroilunBoctu sKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

VYuenue B.U. Bepnaackoro o Ouocdepe. ['panuiei, coctaB u CTpyKTypa

ouoctepsl. XKupoe BemectBo U ero (pynkuuu. OcodeHHocTH Onocdeprl Kak

r1100anpHOM 3KOCHCTEMBI. JIMHAMUYECKOe paBHOBEcHE M OOpaTHasl CBS3b B
ounoctepe. KpyroBopoTbl BEmIECTB U OHOTC€OXMMHUYECKUE IHKIBI 3JIEMEHTOB

(yraepona, azota). 30HanbHOCTh OHocheprl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBO B Onocdepe 3eMian. AHTPONIOTeHHbIE U3MEHEHUs B Orocdepe.
['moGasbHBIE YKOJIOTHYECKHE TTPOOITIEMBI.
OcHOBa palMOHAIBHOIO YIPaBJIEHUA NPUPOJHBIMH pPECypcaMH M HX

ucnoibp3oBanue. JloctrxeHust OMOIOTUU U OXpaHa MPUPOIbI

\
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