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INOACHUTEJBbHASA 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OWOJIOTMH TEOPETHUECKYIO OCHOBY IS
OTpe/eNieHUs] TMOAXOA0B K (POPMHUPOBAHUIO COACp)KAHUS YUIEOHOTO MpeaMera
«buonorusn»  cocraBwiM: KoHuentyaineHble nonoxenus PIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COAEpKaHMsI, pe3yJbTaToB OOydeHus u
TpeOOBaHUI K YPOBHIO TIOJTOTOBKHY BBIMTYCKHUKOB, MTOJIOKEHHS 00 OOIINX HETAX U
NPUHIINATIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHEro
obOmero oOpazoBanusi B Poccuiickoit dexnepanuu, a Takke IMOJOXKEHUS O
cnenu@uke OMOI0run, €€ 3HaYeHUH B MIO3HAHUU KUBOU MPUPOABI U 00eCTIeUeHUN
CYLIECTBOBAaHMsI 4esloBedecKoro oomiectBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpeieNIeHbl OCHOBHBIE (DYHKITH MPOTPaMMBbI TI0 OMOJIOTHHU U €€ CTPYKTYpa.

[Iporpamma 10 OuosiorMu JaéT MpEACTaBICHHE O Leliax, 00 oOIiei
cTpaTernu OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHs OOYy4YaIOIIUXCS CpeICTBAMU
yueOHoro mpeamera «buonorus», omnpenenseT o00s3aTenbHOE MNPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3feiaM U TeMaM,
PEKOMEHIYEMYIO TOCIIEIOBATEILHOCTh M3YUYCHHsI YIeOHOTO Marepuaja ¢ y4&ToM
MEXKMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTEIBHOTO
mpoliecca, BO3PACTHBIX 0COOCHHOCTEN 00yJaromuXCsl.

B nmporpamme mno OuonoruM TakKe YUYUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METalpeIMETHBIM W MPEAMETHBIM pe3yibTaTaM
oOyueHuss B (OPMUPOBAHWM OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOU
JeATeIbHOCTH/Y4eOHBIX JEeUCTBUN OOy4YarolUXCsd 1O OCBOSHUIO COJICPKAHUS
Ouonoruueckoro 0opazoBaHusl.

B nporpamme o 6monoruu (10—11 kmaccel, 60a30BbIN YPOBEHB) peaTn30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B W3Yy4YeHHMH OWOJIOTMH, Onaromapss 4eMy B HEH
POCMATPUBACTCS HAMpPABJICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHs,  IEHHOCTHBIX
OpPUEHTALIMI JTUYHOCTH, SKOJIOTHUECKOT0 MBIIIJICHHS], IPEICTABICHUI O 3J0POBOM
oOpa3e *KU3HH W OCPEKHBIM OTHOIICHHEM K OKPYXKAIOMIEeH MPHUPOIHON cpee.
[ToaTomMy Hapsmy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOpUH, a TakXKe 3HAHHWHA O
CTPOCHHH YKUBBIX CUCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MpOrpaMMe MO OHMOJOTHH YAENECHO BHHMAaHUE HCIIOIb30BAHUIO
MOJTYYCHHBIX 3HAHWH B TIOBCETHEBHOW JKU3HU JIUTS PEIICHUS TPUKIAIHBIX 3a71a4, B
TOM 4Hucie: TPOQUIaKTUKKA HACIEACTBEHHBIX 3a00JIeBaHUM YeIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHHUS HKOJIOTMYECKU
1esIecoo0pa3Horo IMOBEACHUS B OKpY)KAlOIIeW NPUPOTHOM cpene, aHaIu3a
BIIMSTHUSL XO3SHUCTBEHHOM ESTENbHOCTH YEIOBEKa HAa COCTOSHHUE MPUPOIHBIX H
UCKYCCTBEHHBIX 9KOCHUCTEM. Y CUJICHIE BHUMAHMSI K MPUKIIQAHON HAPaBIEHHOCTH
yuebHoro mpenmera «buoiorus» MpoaUKTOBAaHO HEOOXOJUMOCTBIO OOEcCTeUeHUs



YCIIOBUH JJIsl pELLIEHUS] OJJTHOM M3 aKTyaJIbHBIX 337a4 MIKOJbHOTO OMOJIOIMYECKOTO
oOpa3oBaHus, KoTopas mpeanonaraetT GOpMHPOBaHHE Y  OOYYArOIIUXCS
CIIOCOOHOCTH aJanTHUPOBAaThCA K HW3MEHEHUSM JTUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero oOiero 0o0pa3oBaHUS 3aHUMAET BaXKHOE
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
yCIOBMSI  JJIs: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (POPMUPOBAHUSA
(yHKIMOHAJIBHON TI'PaMOTHOCTH, HABBIKOB 3J0pPOBOrO M 0Oe3omacHoro obpasza
AKHU3HU, SKOJIOTUYECKOTO MBIIIEHUS, IEHHOCTHOTO OTHOILIEHUS K YKHUBOU MPUPOJIE
U YEJIOBEKY.

Bbosbiioe 3HaueHre OMOJIOTUSI UMEET TakKe ISl pEeIICHUs] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpEAHEro  oOmero  oOpa3oBaHUs,  COLMAIU3ALMU
oOyuatomuxcs. M3yduenne OHOiOruM obOecreyuBaeT yciaoBUA g (HOPMUPOBAHMUS
UHTEIJICKTYyalIbHbIX, KOMMYHHUKAIIMOHHBIX M  HMH(MOPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET HMHTErpaluu OWOJIOTMYECKUX 3HAHHUM ¢
MPEACTABICHUSIMU U3 JIPYTUX YUYECOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIE MOJOXKEHHUS O NpeIHAa3HAYEHUH Y4YEOHOro MpeameTa
«buonorus» cocraBUIM OCHOBY MJis ONpEACNICHUs TOAXOJOB K OTOOpY H
CTPYKTYpPUPOBAHHUIO €r0 COJAEpKAHMsI, MPEJICTAaBICHHOIO B MpOrpaMMe IO
OHOJIOTUH.

OT6op conepkanus ydyebHOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3UIMK KyJIbTYpOCOOOpPAa3HOrO MOJX0/1a, B COOTBETCTBHH C
KOTOpPBIM OOy4aromuecss JODKHBI OCBOMTh 3HAHHUA M YMEHHS, 3HAYUMbIC TS
dbopmupoBanus OOMIEH KyJIbTYpbhl, OMPEICIAIONNE aJeKBATHOE IOBEIACHUE
YyelioBeKa B OKpYKalolled MpUpOJHON cpene, BOCTpeOOBaHHbIE 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  OPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIONIMX  T'yMaHHW3alUU
OMOJIOrMYecKoro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJAEpKaHUA Y4YEeOHOro MmaTepualia B Iporpamme Io
OMONOTHH OCYIIECTBICHO C YYE€TOM TMPUOPUTETHOTO 3HAYECHHUS 3HAHUM 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
OpraHM3ali J>KMBBIX CHCTEM pa3HOTO paHra © TOPHOOpEeTeHHuEe 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 NpPUPOABl HAa OCHOBAHWU 3HAHWUN M OIBITA, IOJYYEHHBIX MPU
H3YYEeHUH OMOJIOTHH;

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 TIOCJIEICTBUM CBOEH JeSITETLHOCTH 110 OTHOIICHUIO K OKPYKaIoIel cpese,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHWE U COONIOICHHE Mep NPOPUIAKTHKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero oOpazoBanusi «buonorusi», mzydaemas 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. BuoJsiorust Kak HayKa.

buosnorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JPYTUMH €CTECTBEHHBIMHU Haykamu, ¢hustocoduen, STUKOMN, ICTETUKOU U MPABOM.
Pons Ouonorun B (HOPMUPOBAHMM COBPEMEHHOW HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTtoapl TO3HAHUS KUBOU MIPUPOIBI (HAOII0IEHNE, IKCIIEPUMEHT, OMMCAHUE,
U3MEpeHHe, KiIacCU(pUKALMs, MOJETUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JdemMoHcTpanuu:

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

Tabmup! u cxeMbl: «MeTo/Ibl TO3HAHUS KUBOUM MPUPOIBD».

JlabopaTopHble U NpakTHYECKHE PA0OThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3UYHBIX METOAOB IPHU
U3Y4YEHUU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 HX OPraHU3ALMS.

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MTpeaAMeT U3ydeHus: onosioruu. Otiauuune
YKUBBIX CHCTEM OT HEOPTaHUYECKON TPUPOJIBI.

CaoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. Y POoBHU OpPraHU3aIMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHUOHHO-
BUJIOBOH, 9KOCHCTEMHBIN (OMOTEOIIECHOTHYECKHH ), OMOCHEPHBIH.

JdemMoHcTpanuu:

Tabnuibl U cxembl: «OCHOBHBIEC MPU3HAKU KUZHI», « Y POBHU OpraHU3aIuu
YKUBOW MPUPOIBD.

Oo6opynoBanwue: Moens Mosekyisl JJHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KJIETKH.

XUMHUYECKUI COCTaB KIETKH. XHUMHUYECKHE DJIEMEHTBI: MAaKpOd3JIEMEHTHI,
MHUKPO3JIEMEHThIL. Boia 1 MUHEpanbHbIE BEILIECTBA.

OyHKIMM BOABI MU MHUHEPAJIbHBIX BellecTB B kieTke. [lomnepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHHe OENKOB. AMHUHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHnMble 1 3aMEHUMbIE aMUHOKHUCIOThI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOW MOJEKysbl (MEpBUYHAS, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHMHUYECKHME CBOilcTBa OenkoB. buonormyeckue
byHKIIMN OETKOB.



®depmeHTsl — Ouonormyeckue Karamuzatopel. CTpoeHue ¢epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTtHas crneuupuyHoctb. KodepmeHntsl. ButramuHsi.
OT1nnunst pepMEHTOB OT HEOPIraHUYECKUX KaTaJIU3aTOPOB.

VYraeBoasl: MOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunibl - (caxaposa, JakTo3a) MW mojucaxapulibl  (Kpaxmaj, IJIMKOTEH,
Hesoao03a). buonoruueckue GpyHkIUM yrieBo10B.

Jlununel:  Tpurauuepuasl, Gochonunuasl, crepouasl. [uapoduibHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
YTJIEBOJI0B, OEIKOB U JIMIIUAO0B KaK ICTOYHUKOB SHEPTUH.

Hyxnennoseie xkucnorel: JHK wu PHK. Hykmeornaer — MoHOMeEpSI
HyKJIenHOBbIX KucioT. Ctpoenue u pynkiun JJHK. Crpoenne u pynxnuu PHK.
Bunst PHK. AT®: crpoenue u pyHKIIUU.

[{uTonorus — Hayka o knerke. Kiierounas Teopus — npuMep B3auMOACUCTBUSA
uzaeH u (pakToB B HAYUYHOM MO3HAaHUU. MeTObl U3y4EeHHUS KIIETKH.

Knerka kak memoctHas >xuBasg cuctema. OOmIMe MNPU3HAKH KIIETOK:
3aMKHyTasi HapykHas MeMOpana, monekynasl JIHK kak renernueckuil ammapar,
cucTeMa CHHTe3a Oerka.

Tunsl KIETOK: »yKapuoTHueckas W mpokapuotruueckas. OcoOeHHocTH
CTPOEHMsI NpoKapuoTHUecKkor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKON KIIeTKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOW, >KUBOTHOU U
IpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAJIMKC, HUX
dbyukiuu. [1nasmatnyeckas MmemOpaHna, e€ cBoiicTBa u pyHkuuu. [luTornazma u eé
opranouasl. OgHomeMmOpanHble opraHounbl kinetku: OIIC, anmapat I'onbmxu,
an30coMbl. [10lyaBTOHOMHBIE OPraHoMIbl KIETKH: MHUTOXOHIPHH, IJIACTUAIBL.
[Ipoucxoxaenne MUTOXOHApHM W miacTuia. Buasl mmactua. HememOpanubie
OpraHouzbl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKH. OyHKIIMY OPraHOUI0B KIIETKHU. BKiroueHus.

SAnpo — perynsatopHblii neHTp kieTkd. CTpoeHue sijpa: siiepHas 000JouKa,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsl: A. JIeBenryk, P. I'yk, T. IlIann, M. llneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinun, K. M. bap.

Huarpammsel:  «PacnpeneneHne XUMHUYECKHMX JJEMEHTOB B HEKHMBOMU
npupoze», «PacrpeneneHne XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIE».

Tabmunpr u cxemsbl: «llepuonnueckas TabauIa XMMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOJEKyJIbl BOAb», «brocunTes 0enka», «CTpoeHne MOJIEKyIIbl OeIKay,
«Ctpoenne depmenta», «Hyknennosole kucnotsl. JJTHK», «CTpoeHune MoieKyIbl



AT®», «CtpoeHue 3yKapuOTHYECKON KIETKW», «CTpOEHUE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUECKON KIIETKNY,
«CTpoeHue szipa KIETKN», « Y TIEBOb, «JIunuapn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHHUE JIi MPOBEICHHUS
HaOJII0JICHUH, W3MEPEHMM, SKCIIEPUMEHTOB, MHUKPOIpENnapaTbl pPaCcTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIJIETOK.

JlabopaTopHblie ¥ NPaKTHYeCKHE Pa0OThI:

JlaGoparopuass pabota Ne 1. «M3ydeHwe KaTaJUTUUYECKONW aKTHUBHOCTHU
dhepMeHTOB (Ha mpUMepe aMuJia3bl UIIK KaTajaasbl)y.

JlaGoparopHass pabota Ne 2. «M3ydyeHue CTpOE€HHUS KIETOK paCTCHUH,
KUBOTHBIX W OaKTEpHil IMOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIIpenaparax u X
OMUCAHUE.

Tema 4. ZKuzneaessTeJILHOCTH KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. AcCUMMIISIUS (TIJIaCTUYECKUH 0OMEH) 1
JTUCCUMUTISIIAA (QHEPreTHUYEeCKu OOMEH) — JBE CTOPOHBI E€IMHOTO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3Ma.

Turbl oOMeHa BelecTB: aBTOTPO(MHBIN U rerepoTpodHsbIil. Posb hepMeHTOB
B 0OMEHE BEIIECTB U NMPEBPAILCHUH SHEPTUH B KIIETKE.

®dortocunte3. CperoBas u TemHOBass (a3sl (oTocuHTeza. Peakiuu
dotocunresa. IpdexTuBHOCTH (oTOCMHTE3a. 3HAUCHHE (POTOCUHTE3A JJIS )KU3HU
Ha 3emuie. BriusHue yciaoBuil cpeibl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TO
MPOJYKTUBHOCTU Y KYJIbTYPHBIX PaCTCHUH.

XeMocHHTe3. XEeMOCHUHTE3UpYIolhe OakTepuu. 3HAYEHUE XEMOCHHTEe3a IS
YKU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KJeTKe. PaciierieHne BellecTB, BBIICICHUE U
aKKyMyJUPOBaHUE DSHEPrUUM B KIETKE. OTambl SHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxkenue u ero Buiabl. KuciaopomHoe OKuCIEHHE, WU KIETOYHOE
JIbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. D¢ddexTuBHOCTH
HEPreTHUECKOro oOMeHa.

Peakuuu matpuunoro cunre3a. ['‘enernueckas wunbpopmanums u JHK.
Peanuzanus renernyeckod mHbopMmaluu B KIeTKe. ['€HeTHMUECKHl KOJI U €ro
cBoiictBa. Tpanckpurnuus — MarpuuHblii cuHte3 PHK. Tpancnsuus — 6umocunTes
Oenka. Ortanbl TpaHcimsiuud. KoawpoBanue amuHOKucioT. Poib pubocom B
OnocuHTEe3e OerKa.

Hexknerounsie Gpopmbl sxu3HU — BUpYChl. cTopust oTkpbiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS M JKM3HEHHOTO IIUKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC
BUpycamu. Bupyc mmmynonedunmra uenosexka (BHY) — Bo3Oyaurens CIINda.



OOpatHast ~ TpaHCKpuIlMs, peBepTaza W  uHTerpaza.  lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBaHUM.

JdeMoHcTpanuu:

[Toptpetsl: H. K. Konsuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabnuipel u cxembl: «Tumnbel nutanusy, «Metadonuzm», «MUTOXOHAPUS,
«HepreTuyeckuit oOMen», «Xmoporuiacty, «Dorocunres», «Ctpoenue JITHK»,
«CtpoeHue u HyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I e HeTuueCcKuil Koo,
«Bupycoe», «baktepuodarn», «Crpoenue u xku3HeHHbId 1uki Bupyca CIIN/]a,
oaktepuodaray, «Pernukanusa JJHK».

O6opynoBanue: mojaenu-anmvkanuu «Yapoenue JIHK u Tpanckpunuus»,
«buocuntes 6enkay, «CtpoeHue KIeTku», Mmoaens cTpykTypsl JJHK.

Tema S. PasMHOKeHHe 1 MHAMBHUYAJbHOE PAa3BUTHE OPraHNU3MOB.

KieTouHblii 1IUKJ, WU JKU3HEHHBIM LUKI KieTku. MHTepdaza u MuTos.
[Ipoueccsl, nporekatoniye B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunreza JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIM HabOp — KapUOTHIIL
JIuTIouHBIE W TAluvIOWIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUJIBI.
[{utonornyeckue OCHOBBI PA3MHOKEHUSI W  MWHIUMBHAYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

[enenne kinerkn — muto3. Cragum muto3za. Ilponecchel, mpoucxonsmuye Ha
Pa3HBIX CTAJUSIX MUTO3a. BHOJIOTHYECKHUI CMBICIT MUTO3A.

[Iporpammupyemasi TuGesb KJIETKA — alloNTO3.

DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojioBoe. Buasl Oecrionoro
Pa3MHOXKEHUA: JIEJICHHE HAJBOE, IIOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHHPOBAHUE
OpPraHu3MOB, €r0 3HAYEHHE JJISI CEJICKIUH.

[TooBOE pa3MHOKEHUE, €TO OTIUYHS OT OECITOJIOTO.

Meito3. Craguu menosa. IIponecchl, NpoucXoadiue Ha CTaAUSX Meio3sa.
[loBenenne xpomocoM B Menoze. Kpoccunrosep. buonornueckuil cMmbIici U
3HAYEHHE MEKO03a.

["ameTorenes — mporecc 0oOpa30BaHUS TOJOBBIX KJIETOK Y IKUBOTHBIX.
[TomoBeie skenme3pl: CEMEHHMKH W sSuYHUKH. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX
KJIETOK — TaMeT (CIepMaTo30u, SIMIEKJIeTKa) — CIepMaTOreHe3 M OBOIEHE3.
OCcOOEHHOCTH CTPOCHMS SIUILEKIETOK M crepMaTo30uaoB. OIIog0TBOPEHUE.
[TapTeHorenes.

NuauBuayanbHOe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHATBLHOTO PAa3BUTHSA y TMO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opraHorenes. [loctamOpuoHambHOE pazBuTHE. THUITBI
MOCTAIMOPHUOHANBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (JIMUYMHOYHOE). BrnusiHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 IBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHHU, CTAINHU PA3BUTHSL.

JdemoHcTpaumu:

Tabmuubr u cxembl: «DOpMbI Pa3MHOKEHUS OPTaHU3MOBY», «JlBoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHu», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xkieTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounbld nukin», «Pemmukamua JHK», «Mwuto3y,
«Meriosy, «IIpsiMoe u HenpsaMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIEKONMUTAOIINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3ay.

O6opynoBanue: MHUKPOCKOTI, MHUKpOMpenapaTsl «CriepMaTo30uibl
MJIEKOIUTAIOWIETO», «SMIeKiIeTKka MIEKonuTaromero», «Kapruoknues B KieTkax
KOpEelKa JIyKa», MarHuTHas MOJEJb-allUINKauus «/leneHne KIeTkn», MOJEeIb
JHK, monens Metada3Hol XpOMOCOMBI.

JlabopaTtopHblie M mpaKkTHYecKHe padoOThI:

Jlabopatopuas pabora Ne 3. «HabGmromenwe MuTO3a B KJIETKAX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopuas pa6ota Ne 4. «M3ydeHue CTpPOCHHS IOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIPEnapaTax».

Tema 6. HacjieCTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Tpenmet u 3amaun reHetuku. Mictopus pa3BuTus reHETUKU. Posib nuTonoruu
¥ SMOpHOJIOTUM B CTAHOBJIEHUU T€HETHKU. BKial poCcCHUHCKUX U 3apyOesKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKH (TUOPUAOIOTUYECKU,
IUTOT€HETUYECKUN, MOJNEKYISPHO-TeHETUYECKHI1). (OCHOBHBIE T€HETHUYECKUE
noHATHS. ['eHeTUYecKasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUSL MTPU3HAKOB, yCTaHOBJICHHBbIE ['. MeHaenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH eIMHOooOpaszus THOPUIOB MEPBOTO
nokoneHus. [IpaBuno JOMuUHUpPOBaHMS. 3aKOH pACIICIUICHUS TPU3HAKOB.
['unioresa ynctoTsl rameT. [1omHOE M HEMOTHOE JOMUHUPOBAHHUE.

JlurnOpuaHoe  CKpemMBaHWE. 3aKOH  HE3aBHCHUMOTO  HACIEIOBAHUS
npu3HakoB.  lluToreHeTMyeckue - OCHOBBI  JIUTHOPUJIHOTO  CKPEIIMBAHUA.
AHanu3upyloliee cKkpenuBanue. Fcrnonb3oBaHne aHamM3upyroIEero CKpenMBaHms
JUTSI OTIPEICIICHHSI TEHOTHUIIA OCOOH.

CuemieHHoe HacinefoBaHue nmpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HaclIeJOBaHUIO FeHOB. HapylieHue clernieHust FTeHOB B pe3yJIbTaTe
KPOCCHUHT'OBEpA.

XpoOMOCOMHasl TEOpHUs HACJIEACTBEHHOCTH. | eHeTuUecKue KapThl.



['eneTnka mnosia. XpOMOCOMHOE OIpENENCHUE Moja. AyTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['omMoramerHele W TreTeporaMeTrHele oOpraHusmbl. HacienoBanue
IIPU3HAKOB, CLEIJICHHBIX C IOJIOM.

N3meHunBOCTh. BHIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICCTBEHHAS.
Ponme  cpenpl B HEHACHEACTBEHHOW  W3MEHUMBOCTH.  XapAaKTEPHUCTHKA
MOIU(PUKAIIMOHHON U3MEHUYMBOCTU. BapuanioHHbIN psii ¥ BapyualluOHHAs KpUBasl.
Hopma peakuuu mnpusHaka. KonndecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U UX
HopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON N3MEHYMBOCTH.

HacneactBeHHasi, wiM TeHOTUIIMYECKAs, W3MEHUYMBOCTh. KomOMHaTHBHas
U3MEHYMBOCTh. Mei03 W TMOJIOBOM TMpolecC — OCHOBAa KOMOWHATHMBHOMU
W3MEHUYMBOCTH. MyTarmoHHasi "3BMEHUUBOCTh. Kitaccudukanust MyTanuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U NpUYuHbI MyTauid. MyTareHHble (akToOphbI.
3aKOH rOMOJIOTHYECKUX PAJIOB B HACHEACTBEHHOW n3MeHunBocTy H. M. BaBunoga.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHUYHUBOCTD.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETHUKH
YeJI0OBEKA: T€HEaTOrHUSCKUM, OJM3HEIOBBIN, IINTOTCHETHYECKIUM, OMOXMMUYECKHM,
MOJIEKYJISIPHO-T€HETHYECKUH. CoBpeMmeHHOE ONPEAEIICHUE TE€HOTHUIIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHHUE, B TOM YHUCJE C TMOMOIIbIO
[111P-ananu3a. HacneacTtBenHple 3a0ojeBaHUs 4YeJOBEKa: TCHHBIC OOJIE3HH,
00JIE3HM C HACJIEICTBEHHOM MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIC OOJIC3HH.
Comarnueckue M TreHepaThBHble MyTanuu. CTBOJOBBIE KIETKU. [IpuHUUMIBI
3I0POBOIr0 00pa3a >KM3HU, AMArHOCTUKH, MPOPUIAKTUKH U JICUEHUSI TEHETUUYECKUX
Oose3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHME. 3HAUCHHE MEIUITMHCKOMN
TE€HETUKHU B MPEAOTBPAILECHNH U JICUCHUH T€HETUYECKUX 3a00JIeBaHUH YellOBeKa.

JdemoncTpanuu:

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

Tabmuupt u  cxembl:  «MOHOTHMOPUAHOE  CKpEUIMBAHME U  €T0
[UTOI€HETUYECKAasE OCHOBa», «3aKOH paCIICIUICHUS] M €ro IUTOreHEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpwmHoe  CKpeuuBaHHE,
«uTomornyeckue OCHOBBI TUTHOPUTHOTO CKpELUBAHUAY, «Meiiosy,
«B3aumMoAeiCTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl paCTCHU,
JKUBOTHBIX M 4EJIOBEKa», «l'eHeTwka mona», «3aKOHOMEPHOCTH HACJIECIOBAHMS,
CUCIUIEHHOTO ¢ mnoJiom», «KapuoTtumbel dYemoBeka ©  KUBOTHBIX», «Buasbl
W3MEHUYHMBOCTH», «MoauduKanroHHass W3MEHUYMBOCTHY, «HacmemoBanume pesyc-
daktopay, «I'eHeTnka rpynm KpoBu», « MyTallmoHHasi ”3BMEHYHUBOCTHY.

O6opynoBanue: Mojelu-anmIukanun «MOHOTHOPUTHOE CKpEUTUBAHUE,
«Henonnoe nomuHupoBaHuey, «JuruOpuaHoe ckpenmBanue», «llepekpécr



XpOMOCOM», MHUKpPOCKON U MHUKpompemnapar «Jpo3zoduia» (HopMa, MyTauuu
(dbopMBbI KPBUIBEB M OKPACKU Tela), Tepbapuil «['opox moceBHOMY.

JlabopaTopHble M mpaKkTHYecCKHe PadoOThI:

JlaGoparopHast pa6ota Ne 5. «M3yueHue pe3yjabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUSA Y AP030(UIIbl HA TOTOBBIX MUKPOMPENAapaTax».

JlabopaTtopHas pabota Ne 6. «3yyenne monudukainoHHON N3MEHYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO Psifia M BApUALIMOHHOW KPUBOI».

JlaGoparopHast pa6ota Ne 7. «AHanu3 MmyTanuil y apo30(uibl Ha TOTOBBIX
MHUKponpenaparax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE€ UM aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cesiekuus opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuusa Kak HayKa M MOpoLEcC. 3apOKICHUE CENEKIHMU U JIOMECTHKALIMS.
VYuenne H. . BaBuioBa o0 I1eHTpax MPOUCXOXKJICHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHui. LIEeHTpbl MpOMCXOXKAEHUS AOMAIIHHUX >KUBOTHBIX. CoOpT,
opoAa, MTaMM.

CoBpeMeHHbIE METObI CeNEeKIH. MacCOBBIN U MHIUBU Ty aJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUNW U KUBOTHBIX. OILIEHKAa JKCTepbepa. bIM3KOpOICTBEHHOE
cKkpeniuBanue — HUHOpuAuHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUM.
['erepo3uc, wnu rudpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPHIMHI.
Otnanénnas rtubpunmszauus u e€ ycrnexu. VCKyCcCTBEHHBIM MyTareHes u
MOJIyYCHHE TMOJIMIUIOUIOB. JIOCTMIKEHHSI CENeKIMU pacTeHUM, XWUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHONOrWs Kak OTpacib NPOU3BOJACTBA. ['€HHAs WH)KEHEpHs. OTalbl
co3nanus pexomOuHanTHoW JIHK wu TpaHcrennsix opranusmoB. Kuetounas
uHxeHepus. Kinetounele KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHHUIA.
KiloHHpoBaHWE BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHW3MOB.

Dkoyioruuyeckue W dtuyeckue  npobmembl. MO —  reHeTHyecKH
MOAU(PUITIPOBAHHBIC OPTAHU3MBI.
JlemoHCcTpanuu:

[Toprpersr: H. U. BaBumos, 1. B. Muuypun, I'. [I. Kaprneuenko, M. O.
HBaHOB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl MNPOUCXOXKACHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «[lopoasl qoMalHux KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «Padboter akanemuka M. ®@. MBaHoBay,
«Ilomumnounusa», «OO0bekTh OuoTexHONOTHNY, «KileTouHble KyJIbTYphl H
KJIOHHpOBaHHeE», « KOHCTpyHpoBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsSKU TUI0JI0OB U KOPHETUIOJA0B TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHmit, repdbapuii «CenbCKOX03IHCTBEHHBIC PACTCHUS).



JlabopaTopHblie ¥ NPaKTHYeCKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOABI W JOCTUKEHHUS CEJIEKUMHU PACTEHUU W
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENIbHBI  y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA UJIM HAYYHOTO IIEHTPA)».

11 KJTACC

Tema 1. JBoIOLIMOHHAs OMOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHUS 3BOJIIOIMOHHOW TEOPUU. OBOJIOLHUOHHAS
Teopust U €€ MecTo B Oumosiornu. BiusiHME 3BOJIOLMOHHONM TEOPUU HA pPa3BUTHUE
OMOJIOTUU U JPYTUX HAYK.

CBuzerensctBa »BoMoUMU. [lameoHTOIOrHYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJOB B TMaJCOHTOJIOTHYECKOW JIETOMHUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduyeckue: cxoacTBo U paznudue ¢ayH u GIop MaTEpUKOB  OCTPOBOB.

OMOpHOJIOrMYECKUE: CXOACTBA M pa3auyusi SMOPHUOHOB pa3HbBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAIOTUYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IMyTeH y BCex
OpraHU3MOB.

OomonnonHass teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBUKyIlMe CUJIbI HBOJIONMU BUAOB 10 JlapBuHYy (M30BITOYHOE
pPa3MHOXEHUE NPH OIPAHUYEHHOCTH PECYpPCOB, HEOMNpEeIeIEHHAs W3MEHUYHUBOCTb,
O0opnba 3a CyIecTBOBaHNE, €CTECTBEHHBIN OTOOD).

Cunreruueckas teopust sBomouu (CTI) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkpossosmronus. [Tonmynsnnsa Kak eqMHULA BUIA U DBOJIFOLUU.

JBwxymie cuibl (PakTophl) BOJIONMK BUAOB B Mpupoae. MyTallMOHHBIN
IpOIECC U KOMOMHATUBHASI M3MEHUYMBOCTH. [lOMymsIiMOHHBIE BOJHBI U Jpend
reHoB. M3osiius 1 Murpanus.

EcrectBennbiii oTOOp — HampaBiswonmid Gaktop 3Bomonud. Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[TprcnocoO0aeHHOCT, OpPraHU3MOB KakK pe3ysbTaT 3BoMONuH. [lpumeps
MIPUCTIOCOOTICHHUM Y OPTaHu3MOB. ApoMOpP(O3bI U HIN0AAATITAIIUH.

Bun wu  BugmooOpazoBanume. Kpurepun Buga. OcHOBHbIE — (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, 3K0JIOTHYECKOE.

MaxkposBomtonusi. Dopmbl  3BomoLMU:  pUIETHYECKAs, JUBEPreHTHas,
KOHBEpreHTHas1, napajienbHas. HeoOpaTuMOCTh 3BOJTIOLIHH.

[IpoucxoxneHre OT HecHelUaIM3upOBaHHBIX NpenkoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHncTpanuu:



[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. JapBun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mromiep, A. H. CeBep1ios.

Tabnuibl U cxembl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3eMiie», «3apoIbIIin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Popmbl  0opbObI  3a
cymiecTBoBanue», «EctectBeHHbIll 0TOOpY», «MHOroo0pasue COpTOB pacTECHUIN
«Mmuoroo6pasue OpOJ JKUBOTHBIX), «lTormynsamm, «MyTaunonHas
U3MEHYHUBOCTHY, «Apomopdo3by, «Unnoamantarmumy, «OOImas aereHepanus,
«/Bmwxymme cunbl 3Bomonuny, «Kapra-cxema Mapupyra nyrtemectBus Y.
HapBuna», «bopsba 3a cymiectBoBaHue», «IIprucnocoOJeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHKe», « IKOJIOTUYECKOE BUO00OPA30BAHUE.

O6opynoBaHue: KOJJICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOJOB M CeMsiH, KoJuleKius «lIpumepbl 3alUTHBIX TPUCTOCOONICHHUN Yy
KUBOTHBIX», MOJieiNb «OCHOBHbBIC HANpPABJICHUS 3BOJIOLMN», 0O0BEMHAS MOJEINb
«CTpoeHue roJIOBHOTO MO3ra MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koiuiekius «DoOpMbl COXpPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb anmumkanus «llepexpéct
XpOMOCOM», BJaxHble nmpenaparsl «Pa3BuTtue Hacekomoro», «Pa3Burue
JSATYLIKW», MUKponpenapar «/lpo3oduna» (Hopma, mytanuu (GOpMbl KpbUIEB U
OKpacKH Tela).

JlabopaTopHbie M MpaKkTHYecKHe padoOThI:

JlabopaTopuas pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPHIO».

JlabopaTtopHas pabora Ne 2. «OmnucaHue MNPUCITOCOOJIEHHOCTH OpraHu3Ma M
€€ OTHOCUTENIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBEHUE M Pa3BUTHE )KU3HHU HA 3emuie.

JloHnay4Hble TpEACTaBICHUS O 3apOXKICHUM KWU3HU. HayudHble TrUmote3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 M naHcnepmus. XUMHUYECKas
HBOMIOIMS. AOHMOTEHHBIM CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTaIbHOE MOATBEPKACHUE XUMUUYECKOM 3BotonuK. HavanbHbie 3Tanbl
ouonoruuecko spomtonmu. ['mnoreza PHK-mupa. @opmupoBanne memMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHUE MPOTOKJIETKHU. llepBble KIETKM W HX SBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYIIIT dKUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emiie 1o spaMm u nepuojam. Karapxeil. Apxeilckas u
nporepo3oiickas d3pel. llameosoiickas 3spa u €€ TMepuoAbl: KEMOPHICKHUH,
OPJIOBUKCKHH, CUITYPUUCKHM, TEBOHCKHAM, KAMEHHOYTOJIbHBIN, IEPMCKUHU.

Me3so30iickas 3pa 1 €€ NepUOAbl: TPUACOBBIMN, IOPCKUM, MEJIOBOU.

KaitHo3olickass 53pa W €€ TepuoAbl: TNaJICOTCHOBBIM, HEOTECHOBBI,
aHTPONOTE€HOBBIN.

b



XapakTepucTuKa KiIMMara M TeoJorHYecKux mporeccoB. OCHOBHBIE ATallbl
HBOJIIOIIMU PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMop]o3bl y pacTeHHil u
KUBOTHBIX. [10sIBIIEHUE, pacIIBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpPraHMYECKOrO0 MHpa KaK OTpaKeHHE 3BoOUMHA. (OCHOBHBIE
CHUCTEMATHUYECKHUE TPYIITbI OPTraHU3MOB.

DBOJIIOIMA YeT0BEKa. AHTPOMOJIOTUS Kak HayKa. Pa3BuTre npencTaBieHuid o
MPOUCXOXKJCHUN YesloBeka. MeTroabl H3ydeHus aHTpororeHe3a. CxolcTBa U
pazIMyuMs 4€JIOBEKa U )KUBOTHBIX. CUCTEMAaTHUECKOE TTOJIOKEHHE YEJIOBEKA.

Jewxkymue  cuiabl  (pakTtopel)  aHTpororeHesa.  HacneacTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HU,
W3TOTOBJICHUE OPYAUIl TPY/a, MBIIIUICHUE, PEUb.

OCHOBHBIE CTAIMM U BETBU 3BOJIFOLIMH YEJIOBEKA: aBCTPAIONUTEKU, YeI0BEK
yMmenbid, YenmoBek npsMoxoasuui, YenoBeKk HeaHAEPTAIbCKUM, YenoBek
pa3yMHbiii. Haxojaku uCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAHMS, 00JIacTb
pacnpocTpaHeHus1, 00bEM FOJIOBHOIO MO3ra, 00pa3 ®HU3HU, OPYIusl.

UenoBeueckne  packl. OCHOBHBIE  OOJBIITME  pachl:  €BPOICOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (9KBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3uaTcko-aMepukaHckasi).  UepTbl  MNPUCHOCOOJIEHHOCTH  MpEJACTaBUTENEH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4YenOBEUYECKUX pac.
Kpuruka pacusma.

JdemMoHcTpanuu:

[Toptpers: ®@. Pemu, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubl 1 cxembl: «Bo3HukHOBeHHe CONHEYHOU cuUcTeMbl», «Pa3BuTne
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJETKay,
«IIpokapuoTnyeckas kieTka», «CoBpeMEHHasl CHUCTEMa OPraHHUYECKOro MHPAY,
«CpaBHEHHE AHATOMHUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TNaAJICOHTOJIOTMYECKUX  HAXOJIOK  IPEJIKOB
COBPEMEHHOI0O 4YeJNOBEKay», «JlpeBHeumme moan», «peBHue moam», «llepBbie
COBPEMEHHBIC JIIOIN», «HeIoBeUeCKUue pach».

O6opynoBanme:  mymsku  «lIpoucxoxkmenue  demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHJEepTalblla, KPOMAHbOHIIA), CICHKH WIH
U300pKEHHUS] KAMEHHBIX OpYyJIud NEpBOOBITHOTO 4YejoBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebna), TEOXpoOHOJOTHMYecKas Tabnuia, KoJuleKuus «DopMbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTECHUIN.

JlabopaTopHblie ¥ MpPaKTHYeCKHE PadOThI:

[Ipaktuueckast pabora Ne 1. «I3yueHue uckomnaeMbpIx OCTaTKOB PACTEHUN U
YKABOTHBIX B KOJUICKIUSIX).



OKCcKypcusi «DBOJIOLHUS OPraHUYECKOTo MHpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WM KPaeBEIUECKUN My3ei).

Tema 3. Opranu3mbl ¥ OKpY:KaIias cpeaa.

DKOJIOTHS KaK HayKa. 3aJauu U pa3/iebl SKOJOTUU. MeTo/1bl SKOJIOTHYECKUX
UCCJIEI0BAHUMN. DKOJIOrHYeCKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenbl oOWTaHUA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, MOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonornueckue (akropel. Knaccudukanusa skonorudeckux (akToOpoB:
abnoTuyeckre, OUMOTHMYECKHME U AaHTPOIOreHHble. JleCTBUE HKOJIOTHYECKUX
(haKkTOpOB Ha OPTraHU3MBI.

Abuotnyeckue GakToOpbl: CBET, TEMIEPATYPA, BIAKHOCTb. DOTONEPHOIN3M.
[TpucniocoOnenust  OpraHM3MOB K  JIEHCTBUIO  aOMOTHYECKUX  (HAKTOPOB.
buonornyeckue puTMsl.

buotnueckue (haKkTOopHI. Bunrel OMOTHYECKUX B3aNMO/JIEUCTBUM:
KOHKYPEHIIUA, XUIIHUYECTBO, CUMOMO03 U ero ¢popMel. [lapazutusm, koomneparus,
MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJEOHHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHMe OHMOTHYECKUX B3aUMOJCUCTBUN Ui CYyIIECTBOBAHUS
OpraHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKUE XapaKTepUCTUKH monyisauuu. (OCHOBHbIE MOKa3aTenu
NOMYJISILUNA: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
mMurpanus. JJnHaMuka 4MCIIEHHOCTH MOMYJISIUHN U €€ PeryJIsLus.

JdeMoHcTpaumu:

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

Tabmuubl 1 cxembl: kapta «llpupoanbie 30Hbl 3emun», «Cpenbl OOUTaHUS
opranusmoBy», «®dortonepuonuzm», «llomymsuum», «3aKOHOMEPHOCTH pOCTa
YHUCIIEHHOCTH MOMYJISIUN UHPY30pHHU-Tyhenbkuy, «lluimesbie menmy.

JlabopaTopHblie ¥ NpaKTHYeCKHE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PACTEHUM U3
pa3HBIX MECT OOUTAHUS.

JlaGoparopHnas pabota Ne 4. «BnusiHre cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTrueckas padora Ne 2. «Iloac4€r MI0THOCTH MOMYJISUUIN pa3HbIX BUIOB
pacTEeHU.

Tema 4. CooO1iecTBa 1 IK0OJIOrHYECKHE CUCTEMBI.

Coo0miecTBo opranu3mMoB — OmorieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas,
IPOCTPAHCTBEHHAsA, Tpoduueckass (muiieBas). Buabl-nomuHanThl. CBs3M B
ouoneHose.

Okojorudeckue cucreMbl (skocuctembl). Ilonstue 00 »skocucteme u
ouoreorieHoze. DyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: TMPOAYIEHTHI,



KOHCYMEHTBI, pe1yleHThl. KpyroBopoT BELIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) YPOBHU OKOCUCTEMBI. [luIieBbie IeNmu U CETH.
OcCHOBHbBIE TIOKa3aTENIM BSKOCUCTEMBI: Ouomacca, MPOAYKIHSA. ODKOJIOTMYECKHE
nupamMujibl: MPOIYKIHMHM, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYMBOCTD, CAMOPETYIISIH, pazButue. CyKiieccusl.

[TpuponHble 3KOCUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOWHOTO
WJIA UIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTEHHBIE  JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak (aktop ycToM4YMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO Pa3HOOOpas3us Ha 3emIie.

VYuenne B. 1. Bepuaackoro o Ouocdepe. I'panuiibl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkuuu. OcoOeHHOCTH OHocdepbl Kak
rJI00aJIbHOM 3KOCHCTEMBL. J[MHaMHuecKkoe paBHOBECHME W OOpaTHas CBsI3b B
onocdepe.

KpyroBopoTb! BemiecTB 1 OMOre0OXUMUUECKHE IIUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B OMochepe 3eMiau. AHTpOIIOTeHHbIE U3MEHEHUS B Ouocdepe.
['1oGanbHbIE YKOJOTUYECKUE MTPOOJIEMBI.

CocymiecTBOBaHUE MPUPOJIbI u YeJI0BEYECTBA. Coxpanenue
O1nopa3zHo0Opa3us Kak OCHOBA ycTOHUMBOCTH Ouochepsl. OCHOBA pallOHAIBLHOTO
yOpaBJI€HUs MPUPOJHBIMU pecypcaMd M HX HCHOdb30BaHue. JlocTuxkeHus
OMOJIOTUY U OXpaHa MPUPOBIL.

JdemMoHcTpanuu:

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

Tabmumpr u cxemsbl: «llumesbie nenn», «bUOIIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOuiecTBa», «llenu nuTanusy, «IKoJOTHUECKass MUPAMHUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jecay, « IKocUcTeMa
XBoMHOrO  Jeca», «buomenos Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPONIOTECHHBIE  BO3JECWCTBHS HAa  OPUPOLY», «BaKHEUIIME HCTOYHHUKHU
3arpsi3HEHUS] BO3/lyXa U TPYHTOBBIX BOJ», «IlouBa — BakHeWIIash COCTaBIISIOIIAS
ouochepr», «Daktopbl aerpamanuu 1nousy», «llapHukoBbiil 3Pdekr», «DaKTophI
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdeps», «O0mas crpykrypa Ouocdepbi»,
«Pacnipoctpanenue xu3HH B Oumochepe», «O30HOBBI dKpaH OuOChHEPHD,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopoT azora B mpupoae».

ObopynoBanue: Mojenb-anmiaukanus «TUnuuHble OMOLIEHO3bD», repbapuii
«PacturenbHble cO001IECTBAY, KOUIEKIIMH «bronenosy», «Bpenurenu BaxHeHmmx
CEJIbCKOXO3SICTBEHHBIX ~ KYJbTYp», TrepOapuM U KOJUIEKIMM pAcTeHUH W
KUBOTHBIX, TPUHAJUICKAIINE K PAa3HBIM IKOJIOTMYECKUM TPYIIaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoit ®enepanuu, M300paxeHUs] OXPaHAEMbIX BHJIOB
PAaCTEHUH 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  OOyYarONUMHUCA MPOTpaMM  CpeaHero  obmiero  oOpa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX PE3yJbTAaTOB OCBOCHMS mpeamera «buomorus»
BBIJICJICHBI CJICYIONIUE COCTABIIAIONINE: OCO3HAHME OOYYAIOIIMMUCS POCCUICKOMN
rpaxJaHCKOW UJICHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
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  00pa30oBaHMs, HAJIUYHUE HKOJOTHMYECKOIO IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH LICJIM M CTPOUTD KM3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI IpeameTa «bUoJorus IOCTUTraloTCs B
CANHCTBE YYCOHOW ¥ BOCHUTATEIBHOW MACSITEIBHOCTH B COOTBETCTBUU C
TPAJUIIUOHHBIMA POCCUMCKUMHU COLIMOKYJIBTYPHBIMHU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUWS, CAMOBOCIIUTAHHUS 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
chOpMHUPOBAHHOW BHYTPEHHEH MO3UIIUEH 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 KOHCTUTYIIMOHHBIX IpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHWU Y4E€OHBIX U MO3HABATEIbHBIX 3aJ]1ay, BBINOJIHEHUU
OMOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TMO3MIIMI0 110 OTHOIIEHUIO 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 IMPOILECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX M HCCJEAOBATEIbCKUX 3a7a4y, YBaXKUTEIBHOTO
OTHOIIEHUS! K MHEHHIO ONIOHEHTOB IMpHU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKAHMUS;

TOTOBHOCThH K TYMaHUTapPHOU U BOJIOHTEPCKOM AESATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

chOpMHPOBAHHOCTh POCCHICKOMN rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHHUsS K CBOEMY HApOdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHoi, ropmoct 3a CBOM Kpai, 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 OLIEHHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE H
pa3BuUTHE OHMOJOTHUU, TMOHUMAHUS 3HA4YCHHs OMOJIOTMM 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 YCTOMUMUBOrO 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;



NOHMMAaHHE YMOLIMOHAIBHOTO BO3/ICHCTBUS KUBOM PUPOJIBI U €€ IIEHHOCTH;

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

5) ¢usuyeckoro BocnMTaHUA, (POPMHMPOBAHUA KYJIbTYPbl 310POBbS M
IMOLUOHAIBHOTO 0J1ATONOJYYMSI

NOHMMAaHHWE W pealu3alusi 3740pOBOro M 0e30macHoro odpasza >KU3HU
(310poBO€  mUTaHWE, COOJIOJEHWE TUTHEHUYECKUX TPaBHWJI U HOPM,
cOAJIaHCUPOBAHHBIN PEXUM 3aHATHM W OTHAbIXa, pEryjspHas Quznueckas
aKTUBHOCTb), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOI'O OTHOUIEHUS K
COOCTBEHHOMY (DU3UUYECKOMY U MICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE LEHHOCTU TPaBWJI HMHAUBUIYAIbHOTO M  KOJUIEKTUBHOTO
0€30IacHOr0 MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIMX 37J0POBbIO U KU3HHU JIIOJICH;

OCO3HaHUE TMOCHEACTBUNA U HENPUSITHS BPEIHBIX MPUBBIYEK (YNOTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIIUTAHUS:

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

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTH TEXHOJIOTUYECKOW M COLMAJIbHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JCSITEIIbHOCTD;

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JI0TUYE€CKOTr0 BOCIIMTAHUSA :

IKOJIOTUYECKU IIEJIECOO0pPa3HOE OTHOIICHHE K MPHUPOJE KaK HCTOUYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBIIICHUE YPOBHSI OKOJOTUYECKOW KYJIbTYphl: MPUOOpPETEHHE OIbITa
IUIAHUPOBAHMS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUU A
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOIO XapakTepa SKOJIOTHYECKHX MpoOJieM M MyTel uX
penieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpETaeMble MpPU H3YYEHUU OHOJIOTHH
3HaHWS W YMEHHUS TpU PEIICHUU NpoOJieM, CBSA3aHHBIX C palMOHATBHBIM
IPUPOIOTIONB30BaHNEM  (COONIOIEHNE  TpaBWJ  TIOBENEHUS B MPHUPOJE,
HAaIpaBJICHHBIX Ha COXpPAaHEHHE pPaBHOBECHS B OJKOCUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE  HEINPUITUE JCUCTBHUM, NPUHOCAIIMX BPEd  OKPYXKarOLIEH
MPUPOJHON cpejie, YMEHHUE MPOTHO3UPOBATh HEOJIATONMPHUATHBIE YKOJIOTHUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ACHCTBUIN U MPEAOTBPAIIATH UX;

HaJIMYKME PA3BUTOTO SKOJIOIMUYECKOT0 MBIIIJIEHUS, IKOJIOTMYECKON KYJIbTYPBI,
OTbITa JEATeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBATbCSI UMHU B I103HABATEIbHOM, KOMMYHUKATUBHOW U COLIMAIBHOU
MPAKTUKE, TOTOBHOCTHU K YYACTHIO B MPAKTUYECKOW JIEATEIIbHOCTH YKOJIOTUUECKOI
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSA HAyKU U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO HA JUAJIOTE
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

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

NMOHUMAaHUE CchenupuKkn OWOJOTUM Kak HAyKd, OCO3HAaHUA €€ pOJu B
(GbOpMHPOBAaHUM PAIMOHATHLHOTO HAYYHOTO MBINIIEHUS, CO3JaHUH IIEJIOCTHOTO
MPEACTABICHHUS] 00 OKpYXKaloleM MHUpPE KaK O €IWHCTBE IMPHUPOJbI, YEIOBEKA U
oOlIeCTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUsI MPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHHU IJII COBPEMEHHOW IUBWIIM3AIUU:
oOecrieueHrss HOBOTO YPOBHSI PAa3BUTHUSI MEIUIIUHBI, CO3/IaHHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX  pellaThb pPecypcHble  MNPOOJEMBbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEH BbIXOa U3 TJI00ATBHBIX SKOJIOTMYECKUX MPOOIeM U
oOecrieyeHus1 Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

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

MOHMMAHUE CYIIHOCTH METOJIOB IMO3HAHUSI, HUCMOJb3yEMBbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IMOJy4YyaeMble 3HAHUS [UIs aHalu3a |
OOBSICHEHUSI SBJIICHUM OKpY>KAIOIIEro MUpa U MPOUCXOASAIIMX B HEM M3MEHEHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIFOYCHHS HAa OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JJAHHBIX C IEJIbI0 MOJYyYEHUsI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHust po0JieM B pealibHbIX JKU3HEHHBIX CUTYAITUsX;

OCO3HAHHME IIECHHOCTHM HAYyYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYILIECTBIISTh
MPOEKTHYIO M UCCIEA0BATEIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO 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 HAy4YHOW KapTUHbI MHUpa U CHEUU(PHUKY METOJIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPruUs, ABJICHHE, MPOILIECC,
CUCTEMA, HAY4YHBIM (DaKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeJOBaHUe,  HAOJIOEHUWE, UW3MEpPEeHHe, OSKCIEPUMEHT U  JIPYTHuX),
yHUBEpCaJbHble Yy4eOHble JeWCTBUS (IIO3HABATENIbHBIE, KOMMYHHUKATHBHBIE,

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

MHUPOBO33PEHUYECKME 3HAHMS W  YHUBEpPCAJIbHbIE y4eOHblE JCHCTBHS B
ITIO3HABATEJIbHOW U COLUAJIBHOW MPAKTHUKE.

MertanpeameTHble pe3yibTaThl OCBOEHHS IMPOTrpaMMbl CPEIHETO OOILEro
00pa30BaHMsI TOJIKHBI OTPAXkKaTh:

OBananenue YHHMBepPCAJIbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a30Bble JJOrHYecKue AeHCTBHUSA:

CaMOCTOSITENIbHO  (OpPMYyJIHpOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccmaTpuBaTth €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHHHM 3HAHMU NPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cMHTE3a, CpaBHEHUS, KiIaccuuKaIuu, o000IIeH s ), paCKPHIBATH CMBICIT
OMOJNIOTMYECKUX MOHATUN (BBLAENATh MX XapaKTEpHbIC MPU3HAKH, YCTAHABIIMBATH
CBSI3U C APYTUMHU MOHITHUIIMMU);

ONpeAeNATh LEIN MACITEIbHOCTH, 3a/aBas MapaMeTpbl W KPUTEPUHM HX
JOCTHKEHHSI, COOTHOCHTD PE3YJIbTaThl IEATEIbHOCTH C OCTABJIIEHHBIMU LEISIMU;

UCIOJIb30BaTh OMOJIOTHYECKHE MOHATHS 7151 OOBSICHEHHS (PAKTOB U SBJICHUHN
KUBOU MPUPOIBL;

CTPOUTH JIOTMYECKHUE pacCyX AeHUs (MHIOYKTUBHBIC, JACIyKTUBHBIE, I10
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS] B PaccMaTPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOIBI U 3aKIIFOUCHUS;

PUMEHSATD CXEMHO-MOJEJIbHbIE ~ CpEICTBAa  IJsi  MPEJACTaBICHUS
CYLIECTBEHHBIX CBSI3€ll M OTHOLICHUH B HM3y4aeMbIX OMOJOTMYECKMX OOBEKTax, a



TaKK€  NPOTHUBOPEUYMM  pa3HOro  poja,  BBISIBICHHBIX B Pa3jIMUYHBIX
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
3HaHUS, €ro WHTEpPIpeTaIy, MPeoOpa3oBaHUIO M NPUMEHEHHUI0 B Y4eOHBIX
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 (HOPMyIHpPOBaTH COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOU
JeSITENIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISBJISIT [PUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyaIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ PELIEHUs, HAaXOJUTh apryMEHThl JJIs JOKa3aTesIbCTBA
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 UHTEIPUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00J1acTel;

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);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KAdeCTBE CpeACTBA NpH paboTe C
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKUEe, (QU3nYecKkue u
MaTeMaTHYECKHEe 3HAKH W CUMBOJIBI, (opMylibl, abOpeBuaTypy, HOMEHKIATYpYy,
UCIIONB30BaTh M NpeoOpazoBbIBaTh  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 CYXKJIEHUS OTHOCHUTENIbHO BBINOJHEHUS 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
SI3BIKOBBIX 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,
pacnpenesnsiaTh poiau ¢ Y4E€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pEe3YJIbTaTh
COBMECTHOM palOTHI;

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

npejJiaraTb HOBBIE IPOEKTHI, OLEHHBATH HUIEU C TMO3UIUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

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

OBJaieHne YHUBEPCAJIbLHBIMHU PEryJIsiTHBHBIMHY I€HCTBUSIMH:

1) camoopranuszanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHS TpoOJIeM U HX
pelIeHus B AKU3HEHHbBIX U YUYECOHBIX CUTYAIIMSIX;

BHIOMpATh Ha OCHOBE OHWOJIOTMUECKUX 3HAHWUW IIEJIEBHIE U CMBICIOBBIC
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, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHE;

OIICHHBATh IPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHUIO LIUPOKOW JPYAUIUU B
pa3HBIX O0JIACTAX 3HAHHWM, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPO.Ib:

JIaBaTh OLICHKY HOBBIM CHUTYyalldsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIQJIeTh  HaBBIKAMU  [IO3HABATENbHOW  peQUIeKCMM  Kak  OCO3HAHMS
COBEpIIAEMbIX JICMCTBUM UM MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, HCIONB30BaTh MPUEMBI pedIeKCUuM JUisl OLEHKH CUTYyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HUX
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 IOJYyUYEHHUIO HOBOT'O 3HAHUS 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
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHOW €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, KJIETKA, OpraHuW3M, MeTaboau3M (OOMEH BEIIeCTB W TPEBpAICHUE
SHEPIruH), TOMEOCTa3 (CaMOpEryJsius), ypOBHEBas OpraHU3aIUsl JKUBBIX CHUCTEM,
CaMOBOCITPOU3BEIEHUE (PENPOIYKIHS ), HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U
pa3BUTHUE;

yMEHHE H3JlaraTb OWOJIOTMYECKHE TEOpUU (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAs, I[IEHTpaJbHAas JIOTMa MOJIEKYJISIpHOM Owuoinoruu), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 LeHTpax 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
OMOJIOTHMYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKCHHWE  THIOTE3bl,  BBISABICHUE
3aBUCHUMOCTH MEXKJY HCCIEyEeMbIMU BEJIMYMHAMH, OOBSCHEHHUE IMOJYYEHHbIX



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

YMEHUE BBIIEIATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIIETOK POKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BELIECTB M IPEBPALICHMS SHEPIUU B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOTO M HHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meno3a,
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
COBpEMEHHOW  Oumojsorum W OMOTEXHOJOTMM U1  palMOHAJIBHOTO
IPUPOJONOIB30BAHMS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TI'E€HETUYECKHE 3aJayd Ha MOHO- U
TUTUOPHUIIHOE CKpEIMBAaHMUE, CLEIUICHHOE HAaCJIEeIOBAaHUE, COCTaBJISATh CXEMBI
MOHOTMOPHUIHOTO CKpPELIMBaHUs AJIs NPECKa3aHUs HACJIEIOBaHUS NPU3HAKOB Y
OpPTraHHU3MOB;

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

YMEHHE KPUTHUECKH OLEHUBAaTh U HHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTMYECKOTO  COJEPIKAHMsI, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHbBIX UCTOYHUKOB (CpeCTBA MAaCCOBOI MH(POPMAIH, HAYYHO-IIOITYJIIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B OHOJIOTHUH,
MEIUUMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHMS,
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
3HaHHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMU COBPEMEHHOM €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, TONYJISAUS, T€HOPOH, BOIIOLMS, IBUKYILINE CHIIbI ((DaKTOPBI) SBOIIOLUH,
IpUCIOCOOJIEHHOCTh OPraHW3MOB, BHUJ000pa3oBaHME, SKOJIOTHYECKHe (haKTOPHI,



OKOCHCTEMa, MPOMYICHTB, KOHCYMEHTBI, PpEAYILEHTBhI, I[N  IHUTaHU,
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;

YMEHHE BIIAJeTh METOIaMH HAyYHOTO TIO3HAHMS B OMOJIOTHU: HAOIIOICHUE U
OINKCaHUE JKUBBIX CUCTEM, MPOIECCOB U SBJICHHM, OpraHM3allisl U TPOBEICHHE
OMOJIOTUYECKOTO  OKCIIEPUMEHTA,  BBUIBIDKEHHE  THIIOTE3bI,  BBISIBICHHC
3aBHCHMOCTH MEXIY HCCICAYEMbIMH BEIUYMHAMH, OOBSICHCHHE IOJyYCHHBIX
pe3yJIbTaTOB, WCIOJB30BAHHBIX HAYYHBIX IOHSATHH, TEOpUH M 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHUH TIOJyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATh CYIICCTBEHHBIE MPU3HAKA CTPOCHUS OHOJOTHYCCKUX
OOBEKTOB: BHUJOB, TOIMYJSALUN, MPOIYINEHTOB, KOHCYMEHTOB, pPEIylLEHTOB,
OMOreoIeHO30B U JKOCHUCTEM, OCOOEHHOCTH TMPOILIECCOB: HACIEACTBEHHOMN
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHMs, MPUCITOCOOIECHHOCTH
OpPTaHMU3MOB, JIEHCTBUS HSKOJOTHYECKHX (DAKTOPOB Ha OpraHM3MBI, MEpeHoca
BEIIECTB W TIOTOKAa DJHEPTMH B JKOCHCTEMax, AHTPOMOTEHHBIX W3MEHCHUU B
IKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOPOTa BEIIECTB M OHOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yYMEHHE MPUMEHSTHh IMOJyYCHHBIC 3HAHMS IS OOBSCHEHUS OMOJIOTHYECKUX
MPOIECCOB W SIBJICHHM, I TPUHATHS TPAKTHUYECKUX PEIICHUH B TIOBCETHEBHOM
KU3HU C TeNplo obecriedeHUs: O€30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPY>KaIOIINX JIIO/IeH, COOTIOACHUS HOPM IPaMOTHOTO MOBEACHUSI B OKPY KarOIIeH
IPUPOIHON cpenie, MOHUMAHUE HEOOXOAWMOCTH HCIOJIb30BaHUS JTOCTHKEHUN
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
OMOJIOTMYECKOTO  COJACP)KAHMSI, BKJIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX NCTOYHHUKOB (CPEJCTBa MACCOBOM MH(OPMAINK, HAYYHO-TIOMYJISIPHEIC
Matepualbl),  paccMaTpuBaTh  IJIOOAbHBIE  HKOJOTHMYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLIEHUIO K HUM COOCTBEHHYIO TO3UIIMIO;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoanuyecTBo 4acoB

Ne i/ Konrpoabubie  IIpakTuy
MPOrpaMMsbl Bcero
padoThI 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 KIETKHA 6
5 Pa3smHOXeHMe 1 HHANBHUIYyAIbHOE PAa3BUTHE 5 |
OpraHu3MOB
6 HacaencTBeHHOCTH M N3MEHYNBOCTH 2 L5
OpraHnu3MoOB )
7 Cenekiust opranu3mMoB. OCHOBBI 3
OHMOTEXHOJIOTHH
8 PeszepBHoe Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 4




11 KITIACC

KosmuecTBo yacos
HaumeHoBaHMe pa3iesioB U TeEM
Ne ni/m Konrtpoabubie | IlpakTue
NPOorpaMMsbl Bcero
padoThI padoThI
1 DBOIOIMOHHAST OMOJIOTHS 9 1
Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA
2 9 0.1
3emiie
3 Opranusmsel 1 OKpy>Karouias cpenia 5 1
4 Coo0111ecTBa ¥ DKOJIOTHYECKHUE CUCTEMBI 9
5 Pe3epBHOE Bpems 2 2
6 0
OBIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2.







HOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Konrpoabnsie IIpakTHuyeck

B
cero padoThI padoThI

buonorus B cucteme HayK

MeTo/1b1 TO3HAHUS JKUBOW MPUPO/IBL.
[TpaxTrueckas padora Ne 1
«/cnonb3oBaHKUe Pa3IMYHBIX METOAOB MIPH
M3Y4YEHUU OMOJIOTUYECKUX 0OBEKTOBY

buonorunueckue CUCTCMBI, ITPOUECCCHI U UX
HN3YUCHUC

XUMHUYECKUN cocTaB KJieTku. Boma u
MUHEpaIbHBIEC COJIA

benku. CoctaB u ctpoeHue 6€IKOB

®epMeHThl — OMOJIOTHYECKHE
karanuzatopsl. JlabopaTopHas padora Ne 1
«/3yueHne KaTaTuTHYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMeEpe aMuIa3bl Win
KaTanaas3bl)»

VYraesonsl. JIunuael

Hyxneunosbie kucinorsl. AT®




I/ICTOpI/ISI 1 MCTOABI NU3YUYCHUS KIICTKH.

9
Knerounas Teopus
10 Kinerka kak 1enocTHas )KuBasi CuCTeMa
CtpoeHne 3yKapuOTHYECKOU KIETKH.
JlaGopaTtopHas padota Ne 2 «M3yueHue
1 CTPOCHHS KJIETOK PACTEHUH, )KUBOTHBIX, 0.5
rpuboOB U OaKTepUii MOJI MUKPOCKOIIOM Ha ’
TOTOBBIX MUKpOTIpErapaTax U ux
OTIICaHUE
12 OOMeH BelecTB Wik METaboIN3M
13 ®oTocuHTE3. XEMOCHUHTES
14 DHepreTuveckuii o0OMeH
JKu3zHeHHBIN UK KIeTKU. Jlenenue
kietku. Muros. Jlabopatopnas padora Ne 3
15 «HaOmronenre MUTO3a B KIIETKaX KOHYHUKA 0.5
KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
16 buocunres 6enka. Peakiys MaTpuaHOTO
CHUHTE3a
17 Tpaucasus — GuocuHTe3 Oenka
18 Hexnerounsie GopMBbl )KU3HU — BUPYCHI
19 DOopMBI pa3sMHOKEHHS OPraHU3MOB




20

21

Metiios

OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

OmnonorBopenue. JlabopaTopHas padora Ne
4 «M3y4yeHue CTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

0.5

22

23

I/IH,Z[I/IBI/I,I[yaJ'IBHOC Pa3BUTHEC OPraHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTH U
HU3MCHYHNBOCTH

24

3aKOHOMEPHOCTH HACJIeI0BAHUS
Mpu3HaKoB. MOHOTHUOPUAHOE CKPEUTMBAHNE

25

26

27

JuruOpuaHoe cKkpeimuBaHue. 3aKoH
HE3aBUCUMOTO HACJIeI0BaHUSI PU3HAKOB

CueruieHHOE HacjIeI0BaHNE PU3HAKOB.
JlaGopartophas pabota Ne 5 «3yuenue
pEe3yJIbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIINBAHUS Y APO30(PHIBI
Ha TOTOBBIX MUKPOIpEnapaTax»

I'eneruka noia. HaCJ'ICI[OBaHI/IC MMPU3HAKOB,
CHCIIJICHHBIX C ITOJIOM

0.5

28

N3menunBocTh. HeHacnencrBeHHas
M3MEeHUYHBOCTh. JlabopaTopHas padota Ne 6.
Nzydenne monndukaoHHOMN
U3MEHYHMBOCTH, IIOCTPOEHUE
BAapUALIMOHHOTO PsiJia U BapUALIMOHHOM
KpUBOW»

0.5

29

HaCJIeI[CTBeHHaSI HU3MCHYHNBOCTD.

0.5




JlaboparopHast pabota Ne 7. «AHanu3
MyTanuil y 1po30(uiisl Ha TOTOBBIX

MHUKpOIIperapaTax

30 I'enerunka yejioBeka 1
PesepBHeIit ypok. O600IIeHNE TIO TEMe

31 «HacnencTBeHHOCTh 1 K3MEHYHUBOCTh 1
OpraHU3MOBY
/ TomoBast KOHTPOJIbHAS paboTa

32 Cenekius Kak HayKa U MPOLECC 1

13 MeToibl M JOCTUKEHHUS CEIEKIUH PACTCHUI 1
U KUBOTHBIX

34 broTexHOIOTHs Kak 0Tpaciib MPOU3BOJACTBA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KITIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoabuble IIpakTHyeck

B
cero padoTsbI padoThI

DBOJIONUS U METO/IbI €€ N3YUEHUS

WcTopus pa3BuTHs npeacTaBieHuil 00
9BOJIIOLIUN

Mukpo3Boatonus

[Tomymsimus kak 3eMeHTapHas eAUHHIIA
BHJIa 1 dBOIOIMH. JIabopaTtopHas padoTa
Ne 1 «CpaBHeHMe BUAOB MO
MOP(OJIIOTHUECKOMY KPUTEPHUIO»

JIBI>Ky1IME CUITbI (3JIeMEHTapHbIe (PaKTOpHhI)
HBOJIIOLIUH

EctecTBeHHbIi 0TOOp 1 €ro Gopmbl

Pesynprate! 3Bomronmn:
PUCIOCOOTIEHHOCTh OPraHU3MOB U
BunooOpa3oBanue. JlaboparopHas pabora
Ne 2 «Onucanue npucrnocodIeHHOCTH
opraHusma U €€ OTHOCUTEIbHOTO
XapaxkTepa»

Hamnpasnenus u 1yt MaKkpo3BOJIIOLUN




9 HeoOpaTtuMocTh 3BOTIOIIUN

10 Hctopus xxu3Hu Ha 3emiie U METOIbI €€
W3YYCHHUS

1 ['unoTe3bl NPOUCXOKACHUS KUZHU HA
3emuiie

12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1
eproIam
OCHOBHBIE 3TaIlbl SBOIOIIH
PaCTHTEIHHOTO U YKHBOTHOTO MHpA.

13 [TpakTuyeckas padora Ne 1 «M3ydenue 0.5
MCKOTIAeMBIX OCTAaTKOB PACTCHHM 1
KUBOTHBIX B KOJUICKIIHSX)

14 CoBpeMeHHas cucTemMa OpraHH4ecKoro
Mupa

15 DBOJIONMS YeloBeKa (aHTPOIIOTeHE3)

16 JBrxyuue cuibl ((hakTopsbl)
aHTPOTIOTeHEe3a

17 OcCHOBHBIE CTaIUU YBOJIOIMN YEJIOBEKA

18 YenoBeueckue pachl U MPUPOIHBIE
aJIalTaluy YeIoBeKa
PesepBHbIii ypok. O6001IeHNE TIO TEME

19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HU Ha
3emie»

20 DKOJIOTHUs KaKk HayKa

21 Cpenpl OOUTaHUS U DKOIOTUYECKUE
(bakTopbl

22 AbGuotuueckue dakropsl. JlaboparopHas 0.5




pabota Ne 3. «Mopddonoruueckue
0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT
obutanusi». JlaboparopHas padota Ne 4.
«BrustHEE cBETa HA POCT M Pa3BUTHE
YEPEHKOB KOJICYCa

23 buotnueckue pakropsl
DKOJIOTrMYeCcKHe XapaKTePUCTUKH
24 nomyssiiun. [Ipaktudeckast padorta Ne 2 0.5
«IToacu€T MIOTHOCTH MOIYJISALMN Pa3HbIX ’
BUJIOB PACTCHHID»
25 Coo0mecTBa OpraHu3MOB — OHMOIICHO3
26 DKOJOTHYECKHE CUCTEMBI (IKOCHUCTEMBI)
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Okonorudeckue nupamuipl. CBolcTBa
skocucteM. Cykueccus
28 IIpupoaHbIe S5KOCUCTEMBI
29 AHTPOIOTE€HHBIE IKOCUCTEMBI
30 buocdepa — rimobanpHas skocucTemMa
3emnu
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepsl
32 YenoeuecTBO B Onocdepe 3emin
3 Cocy1iecTBoBaHUE NPUPOJIBI U
4eJI0BEYECTBA
34 PesepBubIil ypok. O600111eHHE TEMBI




«Co0011ecTBa U DKOJIOTUUECKUAE CUCTEMBDY/

WroroBas koHTposbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

34

2.5







ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOH ITPOI'PAMMBI

10 KITACC

Kon
NPOBEPSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOCHUSI OCHOBHOM
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 KapTUHbBI MHUpAa U HAYYHOI'0O MHPOBO33PCHHUSA; O
BKJIAJIE POCCHUCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE
Oouosiorny; (QPYHKIIMOHAILHOW TPaMOTHOCTH 4YEJIOBEKAa ISl PEIICHHS

JKHN3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJIep)KaHuE OHOJOTHYEeCKHX TEPMHHOB H
MOHSITHIA: KHW3Hb, KJIETKA, OpPraHu3M; MeTabonmm3M (0OOMEH BEIIeCTB W
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 (O IEHTpaX MHOTrooOpa3ws M MPOUCXOXKACHUS KYJIbTYPHBIX
pactennii H.W. BaBunosa), onpenensTs rpaHulbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

Vmenue BJIaACTb MCETOAAMHU HAYYHOI'0 IIO3HAHUA B ouonoruu
(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 HOHHTI/Iﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJAbI HA OCHOBAHWH ITOJIYUCHHBIX pGSYJ'IBTaTOB)

YMeHHe BBIAENATH CYIIECTBEHHBbIC MPHU3HAKA BUPYCOB, KIIETOK
IIpOKapuoT M IYKapHuoT, OOJHOKJICTOYHBIX W  MHOI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH TIPOIIECCOB OOMEHa  BEIIECTB U
MpeBpalleHus] dPHEPruu B KIETKe, (POTOCHHTE3a, MIACTHYECKOTO U
JHEpreTHUeckoro  oOMeHa, XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIINIOAOTBOPCHUA, PA3SMHOXKCHU, WHAUBHUAYAJIbHOI'O Pa3sBUTHUA

opranusma (OHTOT€HE3)

1




VYMmenune MMPUMCHSATDH MOJIYUCHHBIC 3HaHUA JJISA O6TJSICH€HI/I$I
GI/IOHOFI/I‘-ICCKI/IX MponeccCcoB u HBHCHHﬁ, IJId OPpUHATHA HPAKTUYCCKHUX
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 H€06XOI[I/IMOCTI/I HUCIIOJIB30BAaHU S ,Z[OCTI/DKGHI/Iﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHH [UIsi palloHaIbHOIO

IIpHUPOOOII0JIB30BaHUA

Vmenue peuaTtb JJEMCHTAPHLIC I'CHCTUYCCKHUC 3aJa4d Ha MOHO- U
,Z[I/IFI/I6pI/I,I[HO€ CKpC€IIMBAaHUE, CLCIINICHHOC HACJICIOBAHUC, COCTABIIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUuA JJIA MMpCaACKa3aHuA

HacCJICaOBaHUs MPU3HAKOB Y OPraHu3MOB

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

YMeHnue cozaBaTh COOCTBEHHbBIE MICHbMEHHBIE U YCTHBIE COOOICHMS,
0000111251 OMOIIOTUYECKYI0 HH(POPMAINIO U3 HECKOIBKUX UCTOYHHUKOB,

T'paMOTHO HCIIOJIb30BAThH MMOHATHNHBIN arnmapar OuoJIornu

11 KITACC

Kon
NPoBEPsIEMOro
pe3yJabTara

o0pa3oBaTe/IbHOM MPOrpaMMbI CpeHero o0o1ero 00pa3zoBaHus

HpOBepﬂeMbIe NMpeAMETHBLIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1

ChopmupoBaHHOCTh 3HAHUM O MECTE M POJHM OHWOJOTHH B CHUCTEME
HAy4YHOTO 3HaHMS €CTECTBEHHBIX HAayK, B (HOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHUHBI MHUpa MU HAay4YHOIO MHUPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BHUTHE
ouonorun; (PyHKIIMOHAIBHOW TPAMOTHOCTH YEJIOBEKAa JIsl PEIICHUs

JKHU3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

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




(paxTopsr) IBOJIIOLINH, PUCTIOCOOTIEHHOCTh OpPraHHU3MOB,
BUI000pa30BaHueE, IKOJIOTHYECKHUE (baxTopsl, 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 BIageTh METOJaMH HAay4YHOTO TII03HAHUS B OHOJOTHUH
(HaOmro/leHNe W OMMCAHHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUU;

opraHuzanusi M TPOBEICHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIABM)KCHHUE  THUIIOTE3BI; BBISIBJICHUE 3aBUCUMOCTHU MEXK Y
UCCIIElyeMbIMH BEITUYMHAMHU, OOBSICHEHUE MOJYYCHHBIX PE3yJbTaTOB,
HCMOJIb30BAHHBIX HAyYHBIX IOHSITUH, TEOPUMl M 3aKOHOB; YMEHHE

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

YMeHune BBIJICIISTh CyILLIECTBCHHBIE IIPU3HAKU CTPOEHHUS
OMOJIOTHYECKUX  OOBEKTOB:  BHJOB, TOMYJSIIUK, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIYLEHTOB,  OHOr€OL€HO30B U  DHKOCUCTEM;
0COOEHHOCTH IIPOLIECCOB HaCJIECTBEHHOU MU3MEHYHMBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUA000pa30BaHUs, IPHCIOCOOICHHOCTH
OpPraHMU3MOB, JIEHCTBUSL SKOJIOIMYECKHUX (DAKTOPOB HA OPraHU3MBI,
IIEPEHOCa BEILECTB U MIOTOKA SHEPTUU B DKOCUCTEMAX, AaHTPOIIOTEHHBIX

VU3MEHEHUH B DKOCUCTEMAaX CBOEH MECTHOCTH, KpYTOBOPOTA BELIECTB U

OMOTCOXMMHYCSCKUX IIHKIJIOB B Orocepe

VYMmenune MMPUMCHATH IMMOJTYYCHHBIC 3HaAHUA JJIA 0O0BSICHEHNS
OHOJIOTHYECKHUX IMpoLecCCOB U $IBJ'I€HHI7[, IJId TIPUHATHA HPAKTHYCCKHX
pelIeHni B TOBCETHEBHOM KU3HU B IENIAX oO0ecrieueHus: 6e30MmacHOCTH
CBOETO 3/I0POBbS U 3[IOPOBBS OKPYKAIOIIUX JIFOJIEH, COOMIOICHUS HOPM
rPaMOTHOTO MOBEACHUA B  OKPYXAKOIIEH MNPUPOJHOU  CpEAc;
IIOHUMaHHue H€O6XO[[I/IMOCTI/I HCIIOJIB30BaHUA Z[OCTI/I)KCHI/Iﬁ

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




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSN

buonorus kak Hayka

1.1

buonorus — Hayka o »xuBod mnpupoxae. Ponp Ouosmormu B (HOpMHUPOBAHHH

COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTeMa OHOOTHUECKUX HAYK

1.2

Mertonpl mMo3HaHMS KHUBOW HPUPOJBI (HAOMIOACHHE, DKCIEPHUMEHT, OIHCAHUE,
U3MepeHue, KiIacCu(pHKalus, MOJCIUPOBAaHUE, CTAaTUCTHYECKas 0O0paboTKa

JTAHHBIX)

JKuBbIe cCHCTEMBI B X opraHnm3anus

2.1

XKussie cuctemsl (OnocucTeMbl) Kak MpeAMeT u3ydeHus Omonoruu. CBOHCTBa

OMOCHCTEM M UX pa3HOOOpa3ue

2.2

YpoBHU oOpraHuzanuud OHMOCHCTEM: MOJEKYJSPHO-T€HETUYECKUM, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYSIIHOHHO-BUI0BO, SKOCUCTEMHBIHN, OnoCc(epHBIii

3.1

3.2

33

XUMHYECKHUHM COCTaB U CTPOCHHUC KIICTKH

XUMHYECKHUM COCTaB KICTKM. XHWMHYECKHE DJIEMEHTHI: MaKpO3JICMCHTLI,
MUKPOIJICMCHTEI. Bonga wu MHUHCPAJIBHBIC BCHICCTBA. (DYHKI_II/II/I BOJAbI H

MHHCPAJIBbHBIX BEHICCTB B KIICTKE. HOI{I[Gp)KaHI/IC OCMOTHYECKOTO Oajtanca

benku. CoctaB u crpoeHue OeaKoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMMHOKHUCIIOTBI. AMHHOKHCIOTHBIA COCTAB.
YpOoBHH CTPYKTYpbI O€IKOBOI MOJIEKYJIbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XHMMHUYECKHe CBoiicTBa OenkoB. buonormueckue
(byHKIHN OEIKOB.

®epMeHTHl — OuoNOrHueckue Katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
LHeHTp, cyOcTtpaTHas crneunpuuHoctb. Kodepmentsl. Burtamunbel. OTnnuns

(l)epMeHTOB OT HCOPTaHNYCCKUX KATaJIN3aTOPOB

VYraeBoasl: MOHOcaxapusl (IJIFOK03a, pubo3a M Je30Kkcuprbo3a), Jucaxapuibl
(caxapo3a, JaKTO3a) M TOJMCaXapuibl (KpaxMai, TJIMKOIeH, LeJUII0JI03a).
Bronorndeckne QyHKIUHN yTIEBOIOB.

Jlunuael:  TpUrIMLEpUAbl,  crepounbl,  ¢ochomunuasl.  ['mapodunbHO-
ruapodoOHble cBOMCTBAa. buonornuyeckue ¢yHkiuuu nunuaoB. CpaBHEHHE

YTJICBOAOB, OCIIKOB U JIMIIUA0B KaK HCTOYHUKOB SHCPTHUU
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Hyxneunossie kucnorsl: JIHK u PHK. Hykneornasl — MOHOMEpBI HyKJIEMHOBBIX




kucnotr. Crpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuuun PHK. ATO:

CTpoeHue U QyHKIUU

3.5

[utonmorus — Hayka o kierke. Kiierounas teopus. MeTo1bl U3y4eHHs KIIETOK

3.6

Knerka kak menoctHast kwuBasg cucrema. OOMe NMpU3HAKK KIETOK: 3aMKHYTas
HapyxHas MeMOpana, monekynsl JIHK kak renermdeckwii ammapar, cucrema

cuHTe3a OeJka

3.7

Tumnsl KJI€TOK: SyKapuoTHUecKas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
nmpokapuoTudeckor  kieTku. Kierounas crenka Oaktepmit. CTpoeHue
AYKapUOTHUECKOW KIETKU. OCHOBHBIC OTJIMYUS PACTUTEIBHOM, MXUBOTHOU M

IpUOHOM KIIETKH

3.8

3.9

3.10

4.1

[ToBEpXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIHMKC, HX
¢yskuuu. [Inazmarndyeckas memOpana, e€ cBolicTBa u ¢pyHkuuu. [{uromnasma u eé
opranouabl. OHOMEMOpaHHBIC OPTaHOMWABl KJISTKH: JHIOIUIa3MaTHYECKash CETh
(BIIC), ammapar 'ombmxu, au3ocombl. [1odyaBTOHOMHBIE OpraHOWIBI KIIETKH:
MHUTOXOHJPHUH, IUACTHABL. [IpoHcXOokaeHrne MUTOXOHIpPUNA W IUIacTHA. Buuabl
mnactua. HememOpaHHbIE OpPraHOWIBI KICTKH: PHOOCOMBI, KJIETOYHBIA IIEHTD,

PECHUUKH, KTyTUKU. DYHKIIUN OPTraHONI0B KIETKU. BritoueHus

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue siapa: siaepHas 00O0JOouKa,
KapuoIia3Ma, XpOMaTuH, SIIPBIIIKO. XPOMOCOMBI

TpancnopT BeliecTB B KJIETKE

KuzHenesTenbHOCTh KIETKH

OOMeH BemecTB, WM METa00Ju3M. ACCUMHIIIANMS (TJIaCTUYECKUH OOMEH) M
JTUCCUMUJIISTINSA (PHEPreTUYECKUd OOMEH) — JB€ CTOPOHBI €IUHOTrO IMpolecca
MeTabonu3ma. Tumbl oOMeHa BELIECTB: aBTOTPO(HBIM U reTepoTpoHBIA. Pork

(bCpMeHTOB B OOMEHE BCIICCTB U NPCBpALLICHUN SHCPIUA B KIICTKC

4.2

4.3

®dortocunTe3. CBeToBas u TeMHOBas (a3el porocuuTesa. Peakiuu hoTocunTesa.
DddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a AN KU3HHM Ha 3emiie.
Bnusiaue ycioBuwii cpenbl Ha (OTOCHHTE3 UM CHOCOOBI TOBBIIICHUS €O
MIPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3HMpymInue OakTepuu. 3HAYeHHE XEMOCHHTe3a IS

JKA3HU Ha 3emie

DHepreTudecknii oOMeH B KJeTKe. PacmierniieHue BeIIeCTB, BBIACICHUE H
aKKyMyJIHPDOBaHHWE OJHEPrHMH B KIETKE. OTambl HHEPreTHYECKOro OOMeHa.
I'muxonus. bpoxenue u ero Bumbl. KucinopomHoe OKHCIEHHE, WM KJIETOYHOE

npixaHue. DPPEeKTUBHOCTh IHEPreTHUECKOTO OOMEHa

4.4

Peakuu maTpuanoro cunresa. ['enetndeckas nadopmanus u JJIHK. Peanuzamms

reHeTnyecko uHpopmanuu B KieTke. ['eHeTHyecKui KOA U €ero CBOMCTBA.




Tpanckpunius — marpuunblii cunte3 PHK. Tpancmsiiua — OuocunTe3 Oenka.

KonupoBanue amuHokuciot. Pons pubocom B 6uocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropus otkpeiTus Bupycos (/1.H.
WBanoBckuit). OcCOOEHHOCTH CTPOEHHS M JKU3HEAEATENILHOCTH BUPYCOB.
bakrepnodaru. bonesHum pacTreHuid, XKUBOTHBIX W YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynozaedunura yenoseka (BHY) — Bo3oyaurens CITN /a.

[Mpodunakruka pacnpocTpaHeHHs BUPYCHBIX 3a00JIeBaHUN

Pa3smMHOKEHME ¥ HHIMBUYalIbHOE PA3BUTHE OPraHU3MOB

5.1

52

KneTounslii UK, WIM KU3HEHHBIA IHMKI KIeTKU. MHTepdaza M MHUTO3.
[Iponeccel, mpoTekaromue B uHTEpdaze. Perumkamus — peaknuss MaTpudHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBEI HabOp — KapHUOTHIIL.
JIUNIouaHbIi YW TaljIOWJHBIA ~ XPOMOCOMHBIE — HAaOOpbl.  XPOMaTHUBI.
[utonoruyeckne OCHOBBI PA3MHOXKECHHS W HHAMBUAYAJbHOTO Pa3BUTHUSA
OpPraHHU3MOB.

Jenenne kierku — muto3. Craaum murtosza. Ilpoueccsl, nmpoucxonsume Ha

Pa3HbIX CTAAUAX MHUTO34A. buonorndyecknii cMBICIT MUTO3a

@®opMBbI Pa3MHOXKEHUSI OPraHM3MOB: Oecroyioe W MoJjioBoe. Buipl OGecronoro
pPasMHOXKCHUSA: JICICHHE HAJBOE, IOYKOBAHHE OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BETETATUBHOC pPa3MHOXKCHHE. HckyccTBeHHOE

KIIOHUPOBAHHUEC OPraHu3MoOB, €0 3HAYCHUC JIA CCICKINH
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[TosloBOE pa3MHOKEHHUE, €T0 OTIIMIHS OT OECITOJIOTO.
Meiio3. Craguum wmeiio3a. I[lpoueccsl, mnpoucxoisimye Ha CTaausX Meiosa.
[ToBenenue xpomocom B Meinoze. Kpoccunrosep. buonormyeckuid cmbica U

3HaYeHNE MEN03a

5.4

I"ameTorenes — mpornecc 00pa3oBaHMsl MMOJIOBBIX KJIETOK Y KUBOTHBIX. [1010BBIE
KEJIC3bl: CCMCHHUKHN U SHUYHHKU. O6p330BaHI/Ie U PpasBUTUC IIOJOBBIX KJICTOK
raMmer (CriepMaTo30U/l, SIMIIEKIIETKA) — CliepMaTorene3 u oorenes. OcobeHHOCTH

CTPOCHUA SIMIIEKJICTOK U CIICPMATO30U10B. OHJ'IO,I[OTBOpCHI/Ie. HapTCHOFeHCS

5.5

WnnuBuayansHoe — pa3BuUTHE  (OHTOreHe3).  OMOpHOHAJIBHOE  Pa3BUTHE
(aMOpuorenes). ITanbl SMOPUOHAIBHOTO PA3BUTHS Y TTO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpynsnus, opraHoreHes. [loctamOpuonanpHOe pazButhe. THIBI
MOCTAMOPHUOHAJIBHOTO Pa3BUTHSA: NPSAMOE, HEmpsiMoe (JMYMHOYHOE). BriusHue
Cpeabl Ha Pa3BUTHE OPraHU3MOB; (PaKTOPBI, CTIOCOOHBIE BBI3BIBATH BPOXKAEHHbIE
YPOJCTBa.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUSI: CTPOEHUE CEMEHH,

CTaauu pa3sBUTUA

HaCJ'IGJICTBeHHOCTI) 1 USMCHYUBOCTb OPTraHN3MOB




6.1

IIpenmer u 3agaun renetuku. Mlcropus pa3BuTus reHeTUKU. Briaaa poccuiickux
U 3apyOexHBIX YY€HBIX B pa3BUTHE TIEHETUKU. MeTonbl TI'eHETUKU
(rubpunonoruueckui, LIUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETHUECKU).
OCHOBHBIE I'eHETHYECKHE MOHATHA. ['eHeTnYecKass CHMBOJIMKA, UCIIONIb3yeMasl B

CXeMax CKpeLIUBAHUI

6.2

3aKOHOMEpPHOCTH HacjeJ0BaHUs MPU3HAKOB, ycTaHOBJEHHble ['. Menuaenem.
MonoruOpuHOe CKpeluBaHUe. 3aKOH eAMHOOOpa3usi THUOPHIOB IEPBOTO
nokoneHus. [lpaBuiio JOMUHUpOBaHUS. 3aKOH paclICIUICHUS MPU3HAKOB.
I'unotes3a uncrotsl ramer. [loaHOE U HETONHOE TOMUHUPOBAHHE.

JurnbpuaHoe cKpeliMBaHue. 3aKOH HE3aBHCHMOIO HACNEJIOBaHHUS MPU3HAKOB.
[{uroreHeTnueckue OCHOBBI JTUTHOPUIHOTO CKpELIMBAaHMS. AHAIM3UPYIOIIEE
ckpeuruBanue.  Mcmonp30BaHME — aHAIM3UPYIOMIETO  CKPEUIMBAHUS IS

OIpCACIICHUA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHOe HacjenoBaHue mnpu3HakoB. Pabora T. Moprana mo cremnjieHHOMY
HACJIEIOBaHUIO TIeHOB. HapymieHwe cremyieHuss TEHOB B pe3yJibTaTe
KpOCCUHIoBepa. XpOMOCOMHAsl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enetnka mona. XpoMOCOMHOE OMNpeneNeHue Mona. AyTOCOMBI M TIOJOBBIE
XxpoMocoMmbl. ['oMoraMeTHele M TeTeporaMeTHble OpraHu3mbl. HacnemoBanue

MMPU3HAKOB, CHCTIJICHHBIX C IIOJIOM

N3meHunBoCTh. BHabl M3MEHYMBOCTH: HEHACJIECACTBEHHAs M HACJIEICTBEHHAs.
Ponep  cpenpl B HEHACNEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIIMOHHOM W3MEHYMBOCTU. BapuanuoHHBIM psii ¥ BapUallMOHHAs
kpuBasid. Hopma peakuum npusHaka. KolW4ecTBEHHbIE U KaueCTBEHHBIC

IIPU3HAKHW U UX HOPpMa PCAKIUHU. CsoiicTBa MOI[I/I(I)I/IKaI_IHOHHOI}’I N3MCHYHNBOCTH

HacnenctBenHasi, WM TEHOTHINHYECKas, W3MEHUYUBOCTh. KoMOuHaTHBHAs
M3MEHYMBOCTh. Melo3 U TOJOBOW Ipoliecc — OCHOBA KOMOMHATHBHOMN
W3MEHYMBOCTH. MyTallioHHass W3MEHYMBOCTh. Kraccudukamuss MyTaluid:
TE€HHBIE XPOMOCOMHBIE, FeHOMHBIE. HacToTa U IpUYUHBI MyTaluii. MyTareHHsle
(bakTopsbl. 3aKOH TOMOJIOTMYECKUX PAJIOB B HACIeACTBEHHON u3MenunBocty H.M.

BasuiioBa

I'eneruka wenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKH
YeJI0BeKa: reHeaIOTHYSCKHIA, OM3HELIOBBIH, IUTOTCHETUYCCKHIA,
OMOXMMHMYECKUN, MOJeKyJIsipHO-TeHeTndeckuil. CoBpeMeHHOe OIpe/eeHe
TEHOTHIA: [IOJTHOTEHOMHOE CEKBEHHPOBAaHKE, TECHOTUIIMPOBAHUE, B TOM UHUCIIE C

nomoteto III[P-ananu3a. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
00s1e3HU, 0OJIE3HU C HACJIEICTBEHHOW MPEIpacoyioKEHHOCTbIO, XPOMOCOMHbBIE

6one3nn. ComaTHueckue M TreHepaTuBHble MyTauuu. [IpuHLUIBI 370pOBOrO




o0paza >KU3HU, JAWATHOCTUKH, MPOPWIAKTUKA W JICUCHHS TE€HETHYECKHX
Oone3Hell. MennMKO-reHeTH4eCKOe KOHCYJIbTUPOBaHHE. 3HAUCHHE METULIMHCKOM

T'CHCTUKHU B IPCAOTBPAIICHUHN U JICHCHUH I'CHCTHYCCKUX 3a00JI€BaHNH YeIOBEKa

Cenexmus OpPraHnu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak Hayka M Tporecc. 3apoKICHHE CEJIeKIUU M JIOMECTHUKAIIMS.
Yuenne H.M. BaBuioBa o0 1ieHTpaxX NPOUCXOXKICHUS W MHOTOOOpasws
KYJBTYpPHBIX pacTeHUU. L{eHTphl MPOUCX0XKICHHS TOMAITHUX KUBOTHBIX. COpT,

opoja, mTaMm

7.2

CoBpeMeHHbIE METOABI celeKuuu. MaccoBblii U MHIUBUAYaJTbHBIA OTOOpHI B
CEJIEKIIMM PAcTeHUH M KMBOTHBIX. OlleHKa 3KcTepbepa. bimszkopoacTBeHHOE
ckpeuuBaHue — MHOpuAMHr. Yuctass nuHus. CKpelMBaHUE YHUCTBIX JIMHHM.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE ckpelinBaHue — ayTOpUIUHT.

Otnanénnass rubpunmzanus u €€ ycnexu. VICKycCTBEHHBIH MyTareHes H
MIOJIyYEHUE TOJHUIIONA0B. JIOCTHIKEHMsI CEJIEKUMU DPACTCHUM, XUBOTHBIX H

MUKPOOPIraHU3MOB

7.3

buoTtexHosoruss kKak oOTpaciib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. Tarbl
co3nanusi pexomOuHanTHOM JIHK wm Tpancrennpix opranu3mMoB. Kierounas
nHkeHepuss.  Knerounesle  KyJabTypbl.  MUKPOKJIOHAJIBHOE  Pa3MHOMXKEHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. ODKOJIOTHUECKHE M dTHYecKue mpodnembl. MO — reHeTHYecKu

MOI[I/I(I)I/II_II/IpOBaHHLIe OpraHu3Mbl

11 KITACC

Kon

IIpoBepsieMbIH 3J1€MEHT COACPKAHUS

DBOIOIMOHHAS OUOJIOTHS

1.1

DBOJIOIIMOHHAS TEOPHs i €€ MECTO B OMOJIOTHH.

CeupnerensctBa  3Boarouuu.  [laneoHToIOTMYECKHE:  MOCIIENOBATEIBLHOCTD
IIOABJICHUSI BHJIOB B MMaJICOHTOJIOTHIECKOM JICTOIMUCH, MCPECXOAHLIC (1)OpMI>I.
buoreorpaguueckue: cxoncTtBo W paznuuue ¢ayH U (piaop MaTepukoB U
OCTPOBOB. DMOPHUOJIOrMYECKHE: CXOACTBA U P3N SMOPHOHOB Pa3HbIX BUJIOB
M03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHBIE,
pyAMMEHTApHBIE OPTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHUYECKHUE: CXOICTBO
MEXaHU3MOB HACIEICTBEHHOCTH M OCHOBHBIX META0OIMYECKHX IyTeH Yy BCex

OpraHu3MOB




1.2

1.3

OomonoHHas  teopusa Y. [apBunHa. [Ipeanocbulki  BO3HUKHOBEHHS
JTapBUHHU3MA. JIBHXKYyIIME CHIIBI IBOJIONUHM BUAOB 1o JlapBuHY (M30BITOYHOE
pa3MHOKEHHUE TPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYNBOCTb,

O6opn0a 3a CyIecTBOBaHME, ECTECTBEHHBIN 0TOOD)

Cunretnueckass Tteopust s3Bomoruud (CTD) M OCHOBHBIE €€ TOJIOXKEHMS.

MuxkponsBosmrorus. [Tonmymsnus kak equHUIA BUA U DBOJIOIIMH

1.4

1.5

JBrxymue cuibl ((pakTopsl) SBONIONMM BHAOB B INpHUpoAe. MyTallMOHHBIH
nporecc ¥ KOMOMHATHBHAS M3MEHYMBOCTH. lIOMyJISIIIMOHHBIE BOJHBI M Apeid
reHoB. V3omsmusa u murpanus. EcrecTBeHHbI 0TOOp — Hampasissommi (HakTo
sBomonun. GopMbl €CTECTBEHHOTO 0TOOpA.

[TpucrocoOIeHHOCTh  OPraHM3MOB KaK —pe3yslbTaT JBOMIOUUH. [IpumMepsr
nprUcnoco0IeHnH y opraHu3MoB. ApoMop(}03bl U HIUOATATITAIIHH.

Bun u Bunoo6pazosanue. Kpurepun Buna. OcHOBHBIE ()OPMBI BUI000pa30BaHMSL:

reorpaduieckoe, IKOJIOrHIeCKOe

MaxkposBomonusi.  PopMbl  3BOJIOLMU:  (UIETUYECKAsi,  JUBEPreHTHas,

KOHBCPI'CHTHAsA, IapaujiCIbHasd. H606paTI/IMOCTB 3BOJIIOIIHUH

2.1

2.2

Bo3HUKHOBEHNE U pa3BUTHE KU3HU HA 3emiie

JloHay4yHBlEe TIIPEACTABIECHMS O 3apOKICHUM >KM3HU. HaydHble Trunoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M maHcrnepMusa. XHUMHUYecKas
ABOJIIOLIMA. DKCIEPUMEHTAILHOE MOJATBEP)KJIECHUE XUMHUYECKON 3BOJIOLUU.
HauanbHble sTamel Ouonorudeckoil somronmu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJIXOIMA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JKUBBIX OPraHN3MOB

Pa3zButne xu3Hu Ha 3emie nmo spaMm u nepuojam. Karapxeil. Apxeiickas u

npotepo3oiickas 9pbl. [laneosoiickas spa u €€ mnepuoabl: KeMOpHUICKHIA,
OPJIOBUKCKWH, CUJIYpPHICKHM, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHIA.
Me3o30lickas 5pa U €€ NepUobl: TPUACOBBIN, FOPCKUMA, METIOBOM.

KaliHozolickas 3pa u €€ nepuoabl:  MAJEOrC€HOBBIM,  HEOTCHOBBIM,
AQHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMaTa U TE€OJOTMYECKHUX IIPOLIECCOB.
OCHOBHBIE 3Talbl YBOJIOIHMU PACTUTEIBHOTO U )KHBOTHOTO MHpa. ApoMOp(O3bI y
pacTeHud U KUBOTHBIX. IlosBIeHWE, pacuBeT M BBIMHUPAHME TIPYIIl KUBBIX

OpPTraHU3MOB
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Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMATUYECKUE IPYIIILI OPraHU3MOB
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3BOJ’IIOI_II/I$[ YCIOBCKaA. AHTpOHOJ'IOI‘ Mg KaK HaykKa. Pa3zButue Hpe,[[CTaBJ'ICHI/Iﬁ ()

MIPOUCXOXKICHUHM dYeJIoBeKa. MeTonpl u3ydeHus aHTpororesesa. CXoicTBa




2.5

pa3IUuus YeJI0BeKa M )KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeTOBEKa.
JBxyume cuibl ((pakTopsl) aHTpornorenesa. HaciencTrseHHas HK3MEHUYHMBOCTD U
ecTeCTBEHHbIH 0TOOp. OOIIeCTBeHHBIN 00pa3 JKU3HH, H3TOTOBICHUE OpYIUH

TpyJa, MBIIUICHUE, PEYb

OcCHOBHBIE CTaIUWU W BETBU JBOJIIOIIMU YEJOBEKA: aBCTpAJIONUTEKH, YenoBek
yMenbii, YenoBek mnpamoxonsuuid, YenoBek HeaHAEPTAIbCKHM, YemoBek
pa3ymHbIid. HaxoIku MCKOMAeMBIX OCTAHKOB, BpeMs CYIECTBOBAHHS, 001acTh

pacrpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 )XKU3HU, OPYAHS

2.6

3.1

Yenoseueckue pacbl. OCHOBHBbIE OOJIBIIME pachl: €BpoNeoMHas (eBpasuiickasi),
HErpo-aBCTpaJIONHAs (3xBaTOpHANIbHASA), MOHTOJIOUIHAS (a3marcko-
amepuKkaHckast). YepThl IpUCIOCOOIEHHOCTH NPEICTABUTENEH YETI0BEYECKUX pac

K YCJIOBHSIM cyllecTBOBaHUA. ENMHCTBO uenoBeueckux pac. Kpurnka pacusma
Opranu3msbl ¥ OKpy>Karomias cpenia

Okosiorusi Kak Hayka. 3aJayd U pas3feibl dKOJOTHU. MeToabl KOJOTHYECKUX
UCCIIEI0BAaHUH. DKOJIOrM4ecKOe MUPOBO33peHue. Cpesibl 0OUTaHMs OPraHU3MOB:

BOJIHAA, HA3CMHO-BO3AyIIHAA, IOUYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

Okonoruueckue  (aktopel.  Krnaccudukamuss  3Komorudyeckux — (PaKTOpOB:
abWoTndeckne, OMOTHYECKHME W aHTPONOreHHbIC. JlelicTBHE JKOIOTHYSCKUX

(hakTOpOB Ha OPraHU3MBbI

3.3

AbuoTtnueckue (HakToOpbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHUOAU3M.
[IpucnocoOnenust oOpraHU3MOB K  JIGHCTBUIO aOMOTHYECKUX  (aKTOPOB.

buonoruyeckue PUTMBI

3.4

3.5

buotnyeckue daxtopsl. Buasl OMOTHYECKHX B3aWMOJCHCTBUN: KOHKYpPEHIMS,
XMIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIEOHHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCANIM3M, HeHTpanu3M.  3HadeHHe  OMOTHUYECKHUX
B3aMMOJICHCTBUI ISl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJIHBIX COOOIECTBAX

DKOJIOrMYecKHe  XapakTepUCTUKU  monmyisuuu.  OCHOBHbIE — IOKa3aTeNlH
MONYJIALIMA: YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT,

Murpanus. JJnHaMuKa 4YMCIEHHOCTH NOMYJISILNN U €€ PEeryJIsIus

COO6IJ.[6CTB3. N OKOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBO  OpraHu3MoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BHIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBs3UM B

OHOIIEHO3E

4.2

OKOJIOTHYECKUE  CHCTEMBI (BKOCI/ICTGMLI). [Tonstne 00 dKOCHUCTEME U




4.3

ouoreoneHoze. DOyHKIUOHATIbHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOJYLEHTHI,
KOHCYMEHTBI, pelyLIeHTbl. KpyroBopoT BEIIECTB ¥ OTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckune (mumieBbie) ypOBHU O3KocHcTeMbl. [luieBble 1€MW U CETH.
OCHOBHBIE TIOKa3aTeJM HKOCHUCTEMBbI: OMoMacca, MPOAYKIHUS. DKOJOTHYECKHUE
MUPAMUJIBL:  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3SKOCHUCTEM:

YCTOWYMBOCTB, CAaMOpETyJsALus, pa3BuTe. Cykueccus

[IpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOHOIO WM
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPONIOTreHHbIE 3KOCUCTEMBI. ATpO3KOCHUCTEMBI. YpboskocucTeMsl.
buonorudeckoe 1 X03HCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCUCTEM.
buopasznoobpa3ue kak ¢akTop ycroiumBocTH dKocucteM. CoxpaHeHue

OMOJIOrHUECKOro pa3HooOpa3us Ha 3emiie

44

Yuenue B.W. Bepnaackoro o Owocdepe. I'paHuiibl, coctaB U CTPyKTypa
ounocdepsl. JKuBoe BemecTtBo W ero (pynkuuu. OcobeHHOCTH OMOchepsl Kak
rI00aIbHOM 3KOCUCTEMBI. J[MHamMHu4yeckoe paBHOBeCME W OOpaTHasi CBS3b B
ouocdepe. KpyroBopoTsl BemecTB W OHOTCOXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 3oHaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UYenoseuecTBO B Onochepe 3emiid. AHTPONOTEHHbIE W3MEHEHHUs B Ouocdepe.
I'moGanpHBIE KOJTOTHYECKHE TPOOTIEMEI.
OcHOBa palMOHAJIBHOTO  YIpaBICHUS MPHUPOAHBIMH pecypcaMu U UX

ucnojbp3oBaHue. JloctrkeHuss ONoJIOruy U OXpaHa IPUPOIb




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

* buonorusa. 10 knacc. Ilaceunuxk B.B., Kamenckuit A.A., Pybuos A.M. u 1p.;
[Ton penakmueit Ilaceunuka B.B. AxnuonepHoe o6mectBo «M3mparenbcTBo
«IIpocsenienue»

* buonorus. 11 knacc. [Taceunux B.B., Kamenckuii A.A., PyomnioB A.M. u ap.;
[Ton penakuueit Ilaceunuka B.B. AxuumonepHoe oOmiectBo «M3marenbcTBo

«IIpocemienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
buonorus. I[loypounsie pazpabotku. 10-11 kmaccel. ba3oBblif  ypOBEHb.

[Taceunuk B. B., [lIgenos I'. I'., Edumona T. M.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bu6nmunoreka [JOK
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