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IHHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTke MporpaMMsl IO OMOJIOTHU TEOPETHYECKYIO OCHOBY JUTSI ONPE/ICICHUS TOAX00B K
dbopMHupOBaHMIO conepKaHus ydyeOHoro npeamera «buosorus» CcOCTaBWIM: KOHLENTYaJbHbIE
nonoxkeHuss PI'OC COO o B3anMOOOYCIOBIEHHOCTH IENEH, COAEp)KaHUsA, Pe3yabTaTOB OOydYEHUS WU
TpeOOBaHMI K YPOBHIO MOJATOTOBKU BBIIIYCKHHMKOB, IIOJIOKEHHs 00 OOmMMX LenAX M NpUHLUIAX,
XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSHHME CHCTEMBI CpelHero odmero obpaszoBaHus B Poccuiickoit
Denepanyy, a TakKe MOJIOKEHUs 0 crennpuke OMoIOruy, e€ 3HaueHUH B NO3HAHUU XHUBOI MPUPOABI U
o0eCcreyeHn! CyLIeCTBOBaHUS denoBeueckoro obmectBa. CorylaCHO Ha3BaHHBIM IIOJIOKEHHSAM,
oIpeJiesIeHbl OCHOBHBIE (DYHKIIMH IPOTrPaMMBbI 110 OHOIOTHH U €€ CTPYKTYpa.

IIporpamma mo Owonornn na€r TpeAcTaBIeHHE O IEeNAX, 00 OOmeld crparernu OOY4YeHHS,
BOCIIUTAHUS W Pa3BUTUS OOydaroluxcs cpeacTBaMu ydeOHoro mpeamera «buomorus», ompenenser
o0s3aTeNbHOE MPEIMETHOE CONCpKAHUE, €ro CTIPYKTYpY, paclpelefieHHe IO pasfenaM U TeMaw,
PEKOMEHIIyEMYIO TIOCJIEA0BATEIbHOCTh M3YUEHHMsI Y4eOHOro MaTepuaja ¢ Yy4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM O0Opa30BaTelIbHOIO IpOLecca, BO3PACTHBIX OCOOCHHOCTEH
00y4aronmxcs.

B nporpamme mo OuOJOrMM TakXe YYUTBHIBAIOTCS TPEOOBAaHHS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 00ydeHHs B (OPMHUPOBAHMU OCHOBHBIX BHUAOB y4eOHO-
MIO3HABATENIbHOM  JEATEIbHOCTH/y4eOHBIX OeHCTBUM 00ydyaromuxcs IO OCBOCHUIO COICPIKAHUS
OMOJIOTHYECKOT0 00pa3OBaHMSL.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHUHIIAI
MPEEMCTBEHHOCTH B M3yYeHHUU OMOJIOTHH, O6Jarogapsi 4emy B HEH IPOCMATPHUBACTCS HAIIPABICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3AHHBIX C (DOPMHUPOBAHMEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS], LIEHHOCTHBIX
OpUEHTAlMHA JIMYHOCTH, HKOJOTUYECKOTO MBIIUICHUS, MPEACTaBIEHUI O 30pOBOM 00pasze XU3HU U
OepeXHBIM OTHOIIEHHEM K OKpyXaromed mnpupoaHoil cpene. [lostomy Hapsay ¢ U3ydeHUEM
00IIe0NOIOTHYECKUX TEOPUH, a TaKKe 3HAHWH O CTPOSHHH JKUBBIX CHCTEM Pa3HOTO PaHTa U CYIIHOCTH
OCHOBHBIX IMPOTCKAOIIMUX B HHUX IMIPOHECCOB B IporpamMme I10 OHoJIOTHH YACJIE€HO BHHMAaHUC
HCIIOJIb30BAHUIO IMOJTYYCHHBIX 3HaAHUU B HOBCG):[HGBHOﬁ KU3HU U1 pCHICHUA MMPUKIIAAHBIX 3a1a4, B TOM
ycne:  NpOQWIAKTUKKA  HACJIEJCTBEHHBIX  3a00JCBaHWMI  YEOBEKa,  MEIMKO-TeHETHUECKOIrO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHUSI JKOJOTMYECKH IeJIeCOO0Pa3HOro IMOBEJCHUS B OKpYXKArollei
MIPUPOJHON Cpelle, aHAIN3a BIUSHUS X03SMCTBEHHON IESITEIBHOCTH YEJIOBEKA HA COCTOSHUE IPUPOJIHBIX
1 UCKYCCTBCHHBIX 39KOCHUCTEM. Ycunenne BHUMaHUS K HpHKHaZ{HOﬁ HaIrpaBJICHHOCTHU yqe6Horo nmpeamMeTa
«buosnorus» MNPOJUKTOBAHO HEOOXOJUMOCTBIO OO0CCIICUCHHS YCJIOBUM JUISl PEUICHMs] OJHOW W3
aKTyaJbHBIX 3a7a4 IIKOJFHOTO OMOIOrHYecKoro 00pa3oBaHus, KOTopas mpeamnoiaract GopMUpPOBaHUE Y
o0yJaromuxcsi  CIIOCOOHOCTH — aIaTHPOBaThcs K M3MEHEHUSM  JIMHAMHYHO — Pa3BUBAIONICTOCS
COBPEMEHHOI'0 MHpA.

buonorus Ha ypoBHe cpeqHero obmero oopa3oBaHus 3aHUMaeT BaxHoe MecTo. OHa oOecniedrBaeT
(dbopMupoBaHue y 00ydaIOUUXCs MPEICTABICHUNH O HAaydyHOW KapTHHE MHpa, PACIIMpsieT ¥ 0000ImaeT
3HaHUS O JKUBOW IPHUPOJE, €€ OTIMUYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3alliyd U 3BOJIIOLUM,
co3MaT yCIOBHS JUIS: TIO3HAHWS 3aKOHOB JKHBOW TIPUPOJNBI, (OpMHPOBaHUS (PYHKIIMOHATHHOMN
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30MacHOro o0pasza KH3HH, OSKOJOTHYECKOTO MBIILUICHHS,
LIEHHOCTHOT'O OTHOIIEHUSI K dKHUBOW MPUPOJIE U YETOBEKY.

Bonbmoe 3HaueHre OMOIOTHs UMEET TaKXKe [T PELICHUs] BOCIIUTATEIbHBIX M Pa3BUBAIOLINX 33134
cpeaHero oOmiero oOpa3oBaHMs, colManM3aluu oOydaromuxcs. M3ydenune Ouomoruu oOecrednBaeT
ycnoBus it GOPMHUPOBaHUS UHTEIUICKTYalbHBIX, KOMMYHUKAIMOHHBIX U WH(POPMALUOHHBIX HABBHIKOB,
3CTETUYECKONW KYIBTYpPBI, CIIOCOOCTBYET WMHTETpaly OHONOTMYECKUX 3HAHUH C MPEICTaBICHUAMHU W3
Jpyrux y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PM3MKH, XMMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npeHa3HaYeHuN y4eOHoro npeamera «bHomorus» cocTaBUiIM OCHOBY IJISl ONpPEIENCHHS MOAXOIO0B K
0TOOPY U CTPYKTYPUPOBAHUIO €T0 COACPIKaHU, MPEACTAaBICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.



Ot0op coaepkanust yueOHOro mnpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3HULHUI KyJIbTypoCcOOOpa3HOTO MOAX0Aa, B COOTBETCTBUHM C KOTOPHIM 00YYaroOIIHecs AOJKHBI OCBOUTD
3HAHWS W YMEHHMs, 3HaYUMble IUIsi (POPMHUpPOBaHUS OOIIEH KyJIbTYpbl, ONpENeNsIoNNe aJeKBaTHOE
TIOBEJICHUE YEJIOBEKa B OKpY’Kalolledl MpUpPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEAHEBHOW >KM3HU M
MPaKTHIeCKOo aesrenbHocTH. Oco0oe MECTo B 3TOM cUCTeMe 3HAHHMH 3aHUMAIOT JIEMEHTHI COICPIKaHHS,
KOTOpbIE CIy»aT OCHOBOH Al (hOpMHUpPOBAaHUS MPECTABICHUII O COBPEMEHHOH €CTeCTBEHHO-HAYYHOM
KapTHHE MUpPa U HEHHOCTHBIX OPHEHTALUAX JHYHOCTH, CIIOCOOCTBYIOIIMX TYMaHH3aLWH OHOJIOTHYECKOTO
o0Opa3oBaHws.

CTpyKTypUpOBaHHE COJEpX aHUsl yueOHOTro MaTepraia B IporpaMMe 0 OHOJIOTHH OCYIIECTBICHO
¢ y4€TOM NPUOPHUTETHOTO 3HAUEHHS 3HAHWUU 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX KMBOH MPHUPOIBI, O €€
YPOBHEBOW OpraHM3allii M 3BOJIONUH. B COOTBETCTBMH C 3TUM B CTPYKType y4eOHOTrO Mpeamera
«buonorusy BeIIENEHBI CIEAYIOIINE COACPKATEIbHbIC THHNUU: «bruoorus kak Hayka. MeToIbl Hay4YHOTO
no3HaHus», «Kierka kak Owuonormueckas cuctemay, «OpraHu3sM Kak OHONOTHYECKas CHCTEMay,
«CucremMa 1 MHOTOOOpa3ue OPraHHUYECKOro MHUPay, «DBOJIONMS JKUBOW MPHPOABD, «IKOCUCTEMBI H
NPUCYIIHE UM 3aKOHOMEPHOCTH.

Lens wusyueHus ydeOHoro mpeamera «buomorus» Ha 0a30BOM YypOBHE — OBIIAJCHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIUHU )KUBBIX CHCTEM Pa3HOTO paHra
U MPUOOpEeTeHUEe YMEHUI MCIOIB30BaTh 3TU 3HAHUS JAJISl TPAMOTHBIX ACHCTBHI B OTHOIIEHHH OOBEKTOB
YKUBOHM MPHUPOJIBI M PELICHHUS Pa3IMYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctiwkenne 1nenu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM  ypoBHE
obecrevunBaeTcs pelIeHneM CISAYIONNX 3aad:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI 3HAHWH O OHMOJOTHMYECKHUX TEOPHUSX, YUYEHHSX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THIIOTE3aX, MPaBUIIAX, CIYXKAIIUX OCHOBOW s (pOpMHUpOBAaHWS TPEACTABICHHUNA O
€CTEeCTBEHHO-HAyYHOW KapTHHE MHpa, O METOJlaX HAay4YHOrO IO3HAaHWS, CTPOCHHWH, MHOr000pa3uu U
OCOOEHHOCTSIX JKUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AIlNH, BHIJAIOIINXCS OTKPHITHAX U COBPEMEHHBIX
WCCIIEJIOBAHUSX B OMOJIOTHH;

dbopMupoBaHue y OOyYalOMIMXCS IMO3HABATENbHBIX, WHTEIUIEKTYAIBHBIX H  TBOPYECKHX
CIOCOOHOCTEH B TIPOIECCE aHAIM3a JaHHBIX O MYTSIX Pa3BUTHSA B OMOJIOTMH HAyYHBIX B3TIISAIOB, UACH U
MOJIXOJIOB K U3YYEHHUIO KUBBIX CHCTEM PA3HOTO YPOBHS OpTaHU3aIlNH;

CTaHOBJIEHHE Y OOy4arommxcs oO0IIed KyJIbTyphl, (DYHKIIMOHAIBHONH TPAMOTHOCTH, pPa3BUTHE
YMEHHI 00BSCHATH U OIEHUBATH SBIICHHS OKPYKAIOIIETO MUPA KUBOH MPUPO/IBI HA OCHOBAaHUH 3HAHHUHA U
OTIBITA, TTOTyYEHHBIX MPU H3YYCHUH OUOJIOTHU;

(dhopMupoBaHue y 00ydYaAIONINXCS YMEHHM WITIOCTPUPOBATh 3HAUYEHHE OMOJOTHYECKHUX 3HAHUHU B
NPAaKTUYECKOW JAEATENBHOCTH 4YeJOBEKa, pa3BUTUM COBPEMEHHBIX MEAMLMHCKHX TEXHOJIOTHH |
arpoOHOTEXHOJIOTHiA;

BOCIIUTaHUWE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHHMA YEJIOBEKOM O KUBOW HPUPOJBL,
HEOOXOIUMOCTH OEpeXKHOr0 OTHOUICHWS K HeW, COONIIOJeHHS STHYECKMX HOPM NpU IPOBEACHUH
OMOJIOTMYECKUX UCCIIEI0BaHUI;

0CO3HAaHKE [IECHHOCTH OMOJIOTMYECKUX 3HAHU JUIS MTOBBILICHUS YPOBHS SKOJIOTHUECKON KYJIbTYPHI,
JUTsE (POPMHUPOBAHYSI HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE TMPHOOPETEHHBIX 3HAHUM W YMEHWH B IIOBCEIHEBHOM JKM3HHM IS OILEHKHU
TIOCJIE/ICTBUN CBOEH JESATENBHOCTH 10 OTHOIICHHIO K OKPYXKAIoIIeH cpejie, COOCTBEHHOMY 37I0pPOBBIO,
000CHOBaHUE U COOMIOIeHHE Mep TPO(UITAKTHKHY 3a00JIeBaHNH.

B cucreme cpennero odmiero oopazoBanus «bruonorus», nzydaemas Ha 6a30BOM YpOBHE, SIBIISETCS
00s3aTeTbHBIM y4eOHBIM MPEIMETOM, BXOSIIINM B COCTaB MPEAMETHOM 00sacTi «EcTecTBeHHO-HAYIHBIE
MIPEIMETHD».

s u3ydeHus OHOJIOrMM Ha 0a30BOM YPOBHE CPEIHEro 00Iero o0pa3oBaHMsS OTBOAMTCA 68
gacoB: B 10 kimacce — 34 gaca (1 gac B Henmeno), B 11 kimacce — 34 gaca (1 gac B Henelno).



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

bruonorust kak Hayka. CBsi3p Ouosoruu ¢ OOIIECTBEHHBIMH, TEXHHYECKUMH M APYTHMHU
€CTeCTBEeHHBIMH HayKaMH, (prUiI0coueid, STUKOH, ICTETHKON U TpaBoM. Poirb 6rosorun B YopMHPOBaHUN
COBPEMEHHON Hay4yHOH KapTHHbI Mupa. CrucreMa OMOJIOTHYECKUX HAYK.

Metoapl TO3HaHUS KMBOM Hpupoabl (HAONIOAEHHE, 3KCIEPUMEHT, ONHMCaHHE, W3MEPEHHE,
KJTaccu(uKaIys, MOICTUPOBaHNE, CTAaTUCTHYCCKas 00paboTKa JaHHBIX ).

JdemoHcTpanuu:

Tloptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbnos, Ix. Yorcon u ®@. Kpuxk.

Tabmuib! 1 cxeMbl: «MeToIbl TO3HAHUS YKHBOU ITPHUPOIIBD».

JlaGopaTopHble H MPaKTHYeCKHe PadOTHI:

[IpaxTrueckas padora Ne 1. «/crnonap30Banme pa3IMIHBIX METOIOB MPU U3yUYEHUH OHOIOTHIECKIX
00BEKTOBY.

Tema 2. /KuBble cUCTeMBbI M UX OPraHU3ALMS.

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeAMeT W3y4eHus Omonoruu. OTIuYne KUBBIX CUCTEM OT
HEOpraHM4YeCKOM MPUPOIBI.

CaoiicTBa OMOCHMCTEM W WX pa3sHOoOpasue. YPOBHH OpPraHM3aldK OHMOCHCTEM: MOIEKYISIPHBIH,

KJIETOUHEIH, TKaHEBEIH, OpraHU3MEHHBIN, MONYJISILUOHHO-BUIOBOM, SKOCHUCTEMHBIN
(6buoreonieHOTHUECKHUT ), OOC(HEPHBII.
JdeMoHcTpanum:

Tabnuue! u cxembl: «OCHOBHBIEC IPU3HAKH KU3HW», «YPOBHU OPraHU3aLMH )KUBOU IPUPOABI.

O6opynoBanue: Mojenb Moiekynsl JTHK.

Tema 3. XuMu4ecKHii cOCTaB U CTPOeHHE KJIETKH.

XHUMHMYECKHUM COCTaB KJIIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpaJIbHBIE BEIIECTBA.

OyHKIMH BOJIBI 1 MUHEPAILHBIX BEIIECTB B KieTKe. [loaiepxkanne ocMOTHYECKOTo OaaHca.

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTHI — MOHOMephl OenkoB. HezameHumble u
3aMEHHMbIE aMUHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl OEIKOBOW MOJEKYIBI
(mepBuyHasi, BTOpHYHAs, TPETHYHAs W YETBEPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OEIKOB.
buonornueckue GpyHKInu OEIKOB.

®OepMeHThI — Orosornueckue karannzatopel. CTpoeHne pepMeHTa: aKTHBHBINA IIEHTp, CyOcTpaTHas
cnenupuaHocth. Kopepmentsl. Buramunbl. OTinynst epMEHTOB OT HEOPTaHUYECKUX KAaTalTU3aTOPOB.

YrieBonel: MOHOcaxapuasl (TJIOKO3a, pubo3a M JIe30KCHpu003a), aucaxapuibl (caxaposa,
JIAKTO3a) M TOoJHcaxapuapl (Kpaxmall, TIIHKOTeH, HeJITon03a). bruojornueckne GyHKINN YTIIEBOIOB.

Jlurmper:  Tpurmmnepuabl, Gocdommnunel, crepouabl. ['mapoduiabHO-THIPOGOOHBIE CBOKMCTBA.
buonornueckue ¢yakmnun nunuaoB. CpaBHEHHE YIIIEBOAOB, OENKOB W JIMMUAOB KaKk HCTOYHUKOB
SHEPTHUH.

Hyxkneunossie kucnotel: JIHK u PHK. Hykieotunbl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢pynknuu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: ctpoenue u GpyHKIUH.

Huronorust — Hayka o kierke. KierouHas teopust — mpuMep B3auMOJICHUCTBUS HJeH U (DAKTOB B
Hay4YHOM IIO3HAHHUU. MeTO/bl H3YUEeHHS KIIETKH.

Knerka kak nenoctHas jxuBas cuctema. OOLIMe NpPU3HAKK KICTOK: 3aMKHyTas HapyXHas
memOpana, Moniekyisl JIHK kak reHeTuueckuii anmapar, cucteMa cuHTe3a Oernka.

Tumbl  KJIETOK:  dyKapuoTH4Yeckas M OpokapuoThuyeckas. OcoOEHHOCTH  CTpOCHHS
NPOKapuOTHYeCKOr KieTku. Kierounas crenka Oaktepuil. CTpoeHHE 3YKapUOTHUECKOW KIETKH.
OCHOBHBIC OTJINYHS PACTUTEIBHOMN, )KUBOTHOW U TPUOHOM KIICTKH.

[loBepXHOCTHBIE CTPYKTYpHl KIJIETOK — KICTOYHAs CTEHKAa, TJIMKOKAJIMKC, HUX (YHKLIUH.
[Ina3maruueckas memOpaHa, €€ cBoiicTBa U ¢pyHkuun. LluTomnasma un eé opranonasl. OrHOMeMOpaHHBIE



opraouasl kietku: OIIC, ammapar I'onbmxu, im3ocoMbl. ITomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MUTOXOHJpPUH, MIacTuabl. [Iponcxoxaenne MUTOXOHApUI U TuacTul. Bunel nnactun. HememOpanHbie
OpraHouzbl KJETKU: PHUOOCOMBI, KJIETOYHBIH ILIEHTP, LCHTPHUONIH, PECHHYKH, KIYTHKH. DYyHKIUH
OpraHouOB KJIEeTKH. Brmrouenus.

Anpo — perymaropHbiii HeHTp kineTkd. CTpoeHue siapa: siaepHas 000704YKa, KapuoILia3Mma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Moptpetsi: A. Jlesenryk, P. I'yk, T. IlIBann, M. [lneiiaen, P. Bupxos, [Ix. Yorcon, @. Kpuxk, M.
Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsel: «Pacnpesnenenne XUMHUYECKUX SJIEMEHTOB B HEKMBOW mpupoae», «Pacmpenenenne
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmuuer u cxemsbl: «[lepromuyueckas TabnMa XUMHYESCKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIIBI
BOIbl», «buocuHTes Oenkay, «CtpoeHune Mosekynbsl Oenka», «Ctpoenue depmenta», «HykiaenHoBble
kuciotel. JTHK», «Ctpoenue monexkyiasl AT®», «CTpoeHHne syKapHOTHYECKON KieTkw», «CTpoeHue
JKUBOTHOHN KJeTKn», «CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe MIpOKapHOTHUECKON KIIETKHY,
«CTpoeHue sapa KIETKN», «YTICBOAB, «JIUMUIBI.

O06opynoBaHue: CBETOBON MHKPOCKOI, 000pyJOBaHHUE IS TPOBEACHHS HAOMIOACHUH, N3MEPEHUIA,
9KCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEILHBIX, )KUBOTHBIX U OaKTEPUANTBHBIX KIETOK.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparopuas pabota Ne 1. «/3ydeHne KaTamuTHYECKON aKTUBHOCTH (JEpPMEHTOB (Ha TpuUMeEpe
aMuJIa3bl WK KaTanasbl)».

JlaGoparophast padota Ne 2. «/3ydeHue CTpOCHUS KIETOK PACTEHUM, >KUBOTHBIX U OaKTepHid MOA
MHKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX ONMHCAHUE.

Tema 4. /KuzHenesiTeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboIM3M. ACCUMWIAIMS (IDIACTHYCCKUH OOMEH) W JUCCHUMUIISITISL
(oHepreTryeckuii 0OOMEH) — JBE CTOPOHBI €IMHOTO Ipolecca MeTadoau3ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPIrUH B IOHUMaHUH METa00IM3MA.

Tumbl oOMeHa BemecTB: aBTOTPOQHBIN 1 reTepoTpodHbiil. Ponb ¢pepmenToB B 0OMEHE BELeCTB U
MIPEBPAILICHAN SHEPTUHU B KIIETKE.

®orocunres. CreroBast U TeMHOBasi (a3bl horocunTesa. Peakunu ortocunresa. ek THBHOCTD
¢dorocunTe3a. 3HaueHne HOTOCHHTE3a AJIs )KU3HU Ha 3emuie. BiusiHue ycinoBuil cpeabl Ha GOTOCHHTE3 U
CHOCOOBI MTOBBILIEHUS €0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XeMOCHHTe3UpYylolye OakTepuu. 3Ha4eHNEe XeMOCHHTEe3a /15 )KU3HHU Ha 3emile.

OHepreTnueckuii oOMeH B KieTKe. PaclieruieHue BelIecTB, BBIICICHHE M AKKyMYJIHPOBaHHE
SHEPruy B KJIETKe. DTalbl dHepreTuyeckoro oomena. ['nmukonus. bpoxkenne u ero Buasl. Kucnopoanoe
OKHCJICHHE, WINM KieTouyHoe nawixaHue. OxuciaurtensHoe (ocdopunupoBanue. DPHHEeKTHBHOCTD
SHEPreTHYECKOro oOMeHa.

Peakuun marpuuHoro cunresa. ['enernueckas undopmanus u JHK. Peanuzanusa renerndeckoit
uHpOpMaIUK B KileTKe. ['eHeTHIecKnit Ko U ero cBolicTBa. TpaHckpumius — MaTpuuHbiid cuaTe3 PHK.
Tpancnsiius — OuocuHTe3 Oenka. Dtanbl TpaHchsmu. KoaupoBaHue aMUHOKKCIOT. Ponb pubocom B
O6mocuHTe3e OenKa.

Heknerounsie ¢opmbl xu3Hn — BUpychl. Vctopus otkpeitus BupycoB (/. WM. VBanoBckwuii).
Oco0eHHOCTH CTPOCHHMS M )KN3HEHHOTO IIUKJIA BUPYcOB. bakTepnodaru. bone3nu pactenuii, ’KUBOTHBIX U
YeJI0BEKa, BRI3BIBaEMbIC BHpycaMmu. Bupyc ummyHonedunura genoBeka (BUY) — Bo3oynurens CITH/a.
OOpaTHasi TpaHCKpHINIMS, peBepraza W uHTerpasza. IIpodummakTuka pacrnpocTpaHEHHsS BHPYCHBIX
3a00JeBaHUH.

JdemoHcTpanuu:

TToptpetsr: H. K. Konbuos, [I. 1. UBanosckuit, K. A. Tumupsizes.



Tabmurel 1 cxembl: «Tunbl mUTaHus», «Metabonusmy, «MUTOXOHIPHSY, «DHEPTrEeTHUSCKUN
oOMeny, «Xnoporutacty, «Dorocunres», «Ctpoerne JJHK», «CtpocHre U (hyHKIIMOHUPOBAHUE TCHAY,
«Cunres Oenkay, «'eHeTndeckuii Koy, «Bupyce», «bakrepuodaru», «CTpoeHUE U KU3HEHHBIN UK
Bupyca CIIN/]a, 6axteprodaray, «Pemmukammsa JHK».

Obopynosanue: moaenu-anmukanun «Y asoenue JHK u tpanckpunuusy, «buocunres Oenkay,
«CTtpoeHue KIeTku», Moaens cTpykrypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KretouHslit UK, WK )KU3HEHHBIN UK KieTku. MaTepdasa u muro3. [Ipouecchl, mpoTekaromniye
B uHTep(aze. Perumkanus — peakuust marpuuHoro cuateza JJHK. Crpoenne xpomocoM. XpoMOCOMHBIH
HA0Op — KapuOTHIL. JIMIJIONTHBIN W TaIUIOUIHBIA XPOMOCOMHBIE HaObopbl. Xpomaruasl. [{utonoruueckue
OCHOBBI Pa3MHOKEHUS U NHANBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetku — muto3. Cragum murtoza. [Iporeccsl, mpoucxonasdiige Ha pas3HbIX CTaAMSIX
MHTO3a. bUOJOrHYeCKU CMBICT MUTO3A.

[TporpamMmupyemast THOEb KJIETKH — alloNTO3.

®DopMBI pa3sMHOXKEHHsI OPraHU3MOB: Oecrojioe M IMoJioBoe. Buapl Oecronioro pa3MHOKEHHS:
JelieHHe HaaBOe, IMOYKOBAaHHUE OJHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHMe, BETETATUBHOE
pa3MHoxeHue. VIckycCcTBeHHOE KIIOHUPOBAHWE OPTaHNU3MOB, €0 3HAYSHHE IS CEJIEKIIHH.

ITonoBoe pasMHOXKEHHE, €r0 OTINYHS OT OECIOI0TO.

Meiioz. Ctaauu meitosa. [Iporiecchl, mpoucxosiue Ha cTagusix Meiosa. [loBegeHne XxpoMocoM B
Mmeitosze. Kpoccunrosep. buonornyeckuit cMpica 1 3HaueHHE MeHo3a.

I'amerorene3 — mpomecc 00pa30BaHWS TOJOBBIX KIETOK Y JKHBOTHBIX. l[lONOBBIE JKeme3bl:
CEMEHHUKH U SnIHUKHN. O0pa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK — raMeT (CIiepMaTo30u1, STHICKIeTKA)
— cnepMaroreHe3 W oBoreHe3. (OCOOGHHOCTH CTPOCHHS SWUIEKIETOK W CIEPMAaTO30U[IOB.
OmnonotBopenue. [lapreHorenes.

WnnuBunyanbHOe pas3BUTHE (OHTOreHE3). OMOpHOHaNbHOE pa3BuUTHE (dMOpHOreHes). OTarbl
SMOPHOHAIBHOTO PpA3BUTHS Y TO3BOHOYHBIX JKHUBOTHBIX: JIPOOJIEHWE, TaCTPYJALUs, OpraHOTeHe3.
[loctaomOpuonansHOEe  pa3BuTHE. THIBI  TOCTIMOPHOHAIILHOTO — Pa3BUTHA:  TPSAMOE,  HEMpsIMOe
(mmumHOYHOE). BrimsiHue cpepl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BEI3BIBATH BPOXKIEHHBIE
YpOJCTBa.

Poct m pasButnme pactenmii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaJIud
pa3BUTHSL.

JdeMoHcTpanum:

Tabmumsl 1 cxembl: «DOpMBI Pa3MHOKEHUS OPraHU3MOBY», «/IBOiHOE OILTONOTBOpEHHE Y
[[BETKOBBIX pacTeHUil», «BereraTuBHOEe pa3MHOXEHHE pacTeHHil», «JleneHue KIeTKu OakTepuiiy,
«CTtpoeHue MONOBBIX KIETOK», «CTpoeHue xpomocoMbl», «Knerounsléi mukmy, «Pemnukanus JTHK»,
«Murosy, «Meioszy, «I[Ipsmoe u HenmpsiMoe pa3BUTHEY», «]'aMETOTeHE3 Y MIICKOMUTAIOMINX U YEIOBEKay,
«OCHOBHBIE CTaJIUN OHTOTEHE3AY.

OGopyZoBaHHEe:  MHUKDPOCKOI,  MuUKporpenapaTel  «CHepMaTo30uibl  MIIEKOIHTAIOUIETOY,
«Slitueknerka miekonuraromero», «KapuokuHes B KIETKaX KOpeEIIKa IyKa», MarHUTHasT MOJEib-
amiukanus «Jlenenue kiuetkm», moaens JJHK, Mogens Metada3Hoit XpOMOCOMEL.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparophas padora Ne 3. «HaOmroeHre MUTO3a B KJIIETKaX KOHUMKA KOPEIIKA JIyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

JlaGopaTopnass pabora Ne 4. «l3ydeHme CTpPOEHHS TIIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpeTapaTaxy.

Tema 6. HacjiencTBeHHOCTHh M U3MEHYHBOCTH OPraHM3MOB.

IIpenmer u 3amaun reHeTuku. VicTopus pa3BUTHS TeHETHKH. Poib muTonornn u sMOPUOTIOTHH B
CTAaHOBJICHUM TCHETHKH. BKIaa pOCCHUCKHX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE TCHETHUKUA. METOIBI
TeHEeTUKH  (THOPHIONOTHYCCKUH, ITUTOTCHETUYCCKUN, MOJEKYJIIpHO-TeHeTndeckui). OCHOBHEIE
TeHeTHYeCKHUe MOHATHS. | eHeTHuecKkass CHMBOJIMKA, HCITONIb3yeMasl B CXeMaX CKpeIUBaHHM.



3aKOHOMEPHOCTH HAacJeJOBaHUsl NPU3HAKOB, ycTaHOBICHHBIe I. Menzaenem. MoHoruOpuaHoe
CKpelrBaHue. 3aKOH eqUHO000pa3us THOpUAOB HepBoro mokojenus. [IpaBwio momuHUpoBaHUS. 3aKOH
pacileruieHrs Ipyu3HakoB. I 'nunores3a ynuctoTsl raMeT. [loHOe U HEMOJIHOE TOMUHUPOBAHHUE.

JurnbpugHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HacJeI0BaHUs IpU3HaKoB. LluToreneTnueckue
OCHOBBI ~ JUTMOPHIHOTO  CKpeIIMBAaHMA.  AHaTU3Upymollee  CcKpeumuBaHue.  Vcmonmb3oBaHue
AHATM3UPYIOIIETO CKPELIUBAHUS IS OTIpeesIeHHs TeHOTUIIa 0COOu.

CuennieHHOe HacienoBaHue Npu3HakoB. Pabora T. Moprana mo cuemieHHOMY HacleJIOBaHHIO
reHoB. Hapyiienue cuiernienus reHoB B pe3yJibTaTe KpOCCUHIOBEpa.

XpOMOCOMHas TEOPHsI HACIIEACTBEHHOCTH. | eHETHUECKUE KapThl.

I'enetuka mnona. XpOMOCOMHOE OINpeAesieHHe Iojia. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'omorameTHbIe U reTeporaMeTHble opranu3Mbl. HaciaenoBanue mpu3HaKkoB, CLETVIEHHBIX C MTOJIOM.

N3menunBocTh. BuIbl M3MEHUYMBOCTH: HEHAacl€ACTBEHHAas M HacieicTBeHHas. Ponb cpensl B
HEHACJIEICTBEHHOU U3MEHYUBOCTH. XapakTepucruka MO (PHUKATUOHHON HM3MEHYUBOCTH.
Bapuanvionnsiii psa W BapuanuoHHas KpuBas. Hopma peakumu npusHaka. KomuuecTBeHHblE U
KadeCTBEHHbIC IPU3HAKY M MX HOpMa peakiuy. CBOWCTBa MOJM(PHUKAIMOHHONW H3MEHYNBOCTH.

HacnencTBeHHasi, Wi reHOTUIIMYECKAs!, U3MEHUYMBOCTh. KoOMOWHATHBHAS H3MEHYNBOCTh. Melo3 u
MOJIOBOM TpollecC — OCHOBa KOMOMHATMBHONW W3MEHUYMBOCTH. MyTallMOHHAsT H3MEHYHUBOCTb.
Knaccudpukanms wmyrtaumid: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBbIe. YacToTa W TPUYMHBI MYyTalWi.
MyTtareHnble (akTopbl. 3aKOH TOMOJOTHYECKHX PAJOB B HacleACTBeHHOH wu3amenumBoct H. U.
Basunosa.

Bresinepras HaCIIeICTBEHHOCTh U M3MEHYHUBOCTD.

I'enetuka 4yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOIbl TE€HETUKH  YEJIOBEKA:
TeHEeAJIOTUIECKHA, OJM3HEIOBbIH, ITUTOT€HETHIECKUN, OMOXUMHYECKH, MOJIEKYISIPHO-TEHETHIECKUIL.
CoBpeMeHHOe Olpe/ielieHne TEeHOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBaHWE, T'€HOTHIIMPOBAaHUE, B TOM
yucie ¢ nomotnbto [11[P-ananmnza. HacnencTBeHnrpie 3a001eBaHns YeIOBEKa: TeHHbIE 00JIe3HU, OOJIE3HH C
HACJICJICTBEHHON NPEIpaciooKeHHOCThIO, XPOMOCOMHBIE OoJie3HH. CoMaTHdecKhue W TeHepaTHUBHBIE
myTtanuu. CTBoNOBBIe KieTKH. [IpuHIMTIBI 3M0pOBOrO 00pa3a >KW3HH, AMATrHOCTHKH, MPO(PHUIAKTUKA U
JIEYEeHUsI TeHETHYEeCKNX Oose3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBaHHEe. 3HAUYEHUE MEIUITTHCKON
TE€HETHKH B MIPEIOTBPAIICHUH U JICUCHUN T'€HETHUECKNX 3a00JIeBaHUI UeoBeKa.

JdeMoHcTpanum:

IToptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B. Tumodees-PecoBckuii,
H. U. BaBuios.

Tabmuiel 1 cxembl: «MOHOTHOPHUIHOE CKpPEIIMBAHUE U €r0 IUTOTEHETHYEeCKash OCHOBAY, «3aKOH
pacuierjieHusi M €ro LUTOTCHETHYECKass OCHOBa», «3aKOH UHCTOTHI ramery», «lurubpumHoe
cKpeuBaHue», «Lluronornueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBaHU», «Melo3», «B3anmoneiictue
AJUIENBHBIX TEHOB», «[ eHeTHuYecKkne KapThl PACTEHHiA, >KMBOTHBIX W 4YellOBeKay, «['eHeTmka momay,
«3aKOHOMEPHOCTH HACJEIOBAHMA, CLEIUIEHHOTO C MoioM», «KapuoTurbel uenoBeka W KHBOTHBIXY,
«Bugsl m3meHunMBOCTHY, «MoanpukanuoHHas H3MEeHUYMBOCTh», «HacnemoBanue pesyc-hakropay,
«["eneruka rpynn KpoBu», «MyTallMOHHAs U3MEHUYUBOCTH.

O6opymoBanne:  MOASHH-aNIUIMKAIMA  «MoHOTHOpHAHOE  CKpemmBaHuey»,  «HemomHoe
TOMUHUpOBaHME», «JlurumbpumaHoe ckpemuBanme», «llepekpécT XpoMOCOM», MHKPOCKON |
Mukpornpenapat «JIpo3oduiay (Hopma, MyTaruu (OPMBI KPbUILEB U OKPACcKH Teja), repbapuii «I'opox
ITIOCEBHOI».

JlabopaTopHble M MpaKkTUYeCKUe padoThI:

JlaGopaTopHast pabora Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPHIHOTO W JAUTHOPHIHOTO
CKPEUIMBAHUS Y IPO30(HIBI Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaboparopHast pabora Ne 6. «lM3yueHue MOAM(PHUKAIMOHHON M3MEHYHMBOCTH, IOCTPOCHHE
BApUAITMOHHOTO Psifia U BApUALIUOHHOW KPUBOII».

JlaGopaTtopHast pabota Ne 7. « AHanm3 MyTanui y 1po30¢hHiIsl Ha TOTOBBIX MUKpOIIpENapaTax».

[paktrdeckas padota Ne 2. «CocraBieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.



Tema 7. Cesiekuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHUH.

Cenexkuus Kak Hayka M IIpolecc. 3apoKIEHHE CeJleKIMH W jaoMecTHkauud. Yuenue H. U.
BaBuioBa o0 LeHTpax NPOHMCXOXKICHHS W  MHOrooOpasusi KyJdbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKJICHHUS TOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, ITAMM.

CoBpeMeHHBIE METOJIBI CeNeKIMA. MaccoBBI U MHAMBUIYANbHBIA OTOOPHI B CEIEKIUU PacTeHHUH
u kuBOTHBIX. OleHKa dKcTepbepa. BIM3KopoICTBEHHOE CKpellMBaHWe — MHOPWUAMHT. UncTas JTUHHA.
CkpemnBaHue 4YUCTHIX JHHUE. ['eTeposuc, mnu rubpugHas cuina. HepoAcTBeHHOE CKpeUIMBaHUE —
ayropunuar. OtpanéHnas ruOpuanszanuss u e€ ycrexu. VICKycCTBEHHBI MyTareHe3 W MOJy4eHHUe
MOJIMIUIONI0B. JloCTHKEHNS CENEeKIIMN PACTEHUH, )UBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomornss kak oOTpacnb MPOU3BOACTBA. ['€HHas MHXKEHepus. OTambl CO3JaHUA
pexomOuHanTHoi [IHK u Tpancrenuoix opranuzMoB. Kierounas wmxeHnepus. KieTouyHble KyJbTypBI.
MukpokiIoHaJIbHOE pa3MHOKEHHE pacTeHuil. Knonuposanue BBICOKOIPOAYKTHUBHBIX
CEJIbCKOXO3SIMCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKHue W dThdeckue mpobdimembl. MO — reHerndecku
MOJU(QHUIMPOBAHHBIC OPTaHU3MBI.

JemoHcTpanuu:

Ioptpetsi: H. U. Basunos, U. B. Muuypums, I'. JI. Kapneuenko, M. ®. IBanos.

Tabmuuel u cxemsl: KapTa «LIeHTpbI TPOUCXOXKICHNUS U MHOTOOOpa3usi KyJIbTYpHBIX PacTECHHI»,
«[lopoapl IOMaNIHUX >KUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHuit», «OTnanéHHas THOpUAN3AIMIY,
«Pabotel akagemuka M. @. HBanoa», «llomumnongus», «O0bekThl OMOTeXHONOrHH», «KierodHble
KyJIbTYphI U KJIOHHpOBaHue», « KOHCTpyrpoBaHHEe U IEPEHOC TE€HOB, XPOMOCOM.

ObopynoBanue: MyJISDKH IUIOJOB M KOPHEIJIONOB AMKHUX (OPM M KyJIbTYpPHBIX COPTOB PaCTEHHI,
repOapuii «CenbCKOX03HCTBEHHBIE PACTEHUS.

JlaGopaTopHble U MPAKTHYEeCKHE PA0OTHI:

Okckypeusi «OCHOBHBIE METOABI M JIOCTWXKEHHUSI CEJeKIMHM pacTeHUMH W KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHILHMIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATENbHBIA YIaCTOK, B TEIUIMYHOE XO35HCTBO,
71a00paTopuIO arpOyHUBEPCUTETA MIIM HAYYHOT'O LICHTPA)».

11 KJIACC

Tema 1. DBoIIOUOHHASA OHOJIOTHS.

IIpennocbulki BO3HUKHOBEHHS 3BOJIOIMOHHONW TEOPWH. DBOIOIMOHHAS TEOPHS U €€ MeCcTo B
Ouostoruu. BiusHue SBONIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CunerenbctBa 3Bosonnu. IlaneoHToNOrnYeckne: MOCIEIOBATEILHOCTS TMOSIBIEHUS BUIOB B
MAJICOHTOJIOTMYECKO JIEeTONHCH, TiepexoqHble popMbl. broreorpadudeckue: cxoJcTBO U pazianyue GayH
U (QJIOp MAaTEPUKOB U OCTPOBOB.

OMOpHONOTHYEeCKHE: CXOJACTBA M pasiuuvs OSMOpPHOHOB pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, AaHAJIOTUYHBIE, PYAMMEHTapHbIE OpPraHbl, ATaBU3MBI.
MonekynapHO-OMOXHUMHUYECKHE:  CXOJACTBO  MEXaHHU3MOB  HACJIEACTBEHHOCTH W OCHOBHBIX
MeTaboNINYeCcKUX MyTeHl y BCEX OPraHn3MOB.

OomroronHas teopusi Y. apsuna. [Ipenmochuiki BOZHMKHOBEHHS JapBHHW3MA. JIBKylue
CHJIBI 3BONIONMK BUAOB N0 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH OTPAHUYEHHOCTH PECYpPCOB,
HeonpeenéHHas N3MEHINBOCTh, 00pb0a 3a CyIIeCTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bononnu (CTI) n e€ 0OCHOBHBIE MOTOKEHUSI.

Muxpossomonus. [lomynsums kak eIuHULIa BUIA U SBOJITIOLKH.

HBwxkyne cuibl (pakTopsl) 3BONIOLMU BUAOB B Hpupoae. MyTaUMOHHBIH mpouecc H
KOMOWHaTHBHAsI N3MEHUMBOCTh. [lomynsaiuonnbie BoIHBI 1 Apeiid renos. M3onsamus u Murpamnms.

EctecTBenHbIl 0TOOp — Hampapistomuii paktop 3Bomonuu. ©opMbl ecTeCTBEHHOTO 0TOOpA.

[IprcnocoOneHHOCTs OPraHU3MOB Kak pe3yibTaT 3Bojronud. Ilpumepsl mpucmocoOieHuit y
Opranu3mMoB. ApoMop$03bl ¥ HANOATANITAIINY.

Bung wu BumoobOpasoBanme. Kputepum Buma. OcHoBHBIE (opMBI  BHI00Opa3OBaHUSL:
reorpaguyeckoe, SKOJIOTHYECKOe.



MakposBomonusi.  DopMbl  IBoTIONMH:  (QUIECTHYECKAs, IWBEPreHTHas, KOHBEPreHTHas,
napamiensHas. HeoOpaTuMocTh SBOTIOIHY.

IIpoucxoxaenue OT HecHelUaTu3MpPOBaHHBIX MpeakoB. Ilporpeccupyromas crenuatn3anus.
AnanTuBHas paauanus.

JdeMoHcTpanum:

Ioptpertsr: K. Jlunnel, XK. b. Jlamapk, Y. [Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'exkens, ©.
Mrosnep, A. H. Cesep1ios.

Tabmuuer u cxembl: «Pa3BuTHE OpraHM4Yeckoro Mupa Ha 3emie», «3apObIIIH IO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «Dopmbl 00opbOBI 3a cymiecTBOBaHUE», «EcrecTBeHHBIH 0TOOPY,
«MHoroo6pasue copToB  pacTeHHit», «MHOrooOpazue TOpOA  KUBOTHBIX»,  «llomymsumy,
«MyTaloHHasT HM3MEHYHMBOCTB», «ApoMopdosbl», «Manoamantanum», «OOmas aereHepanus»,
«dBmwxymue cuibl sBomonun», «Kapra-cxema mapmpyra mytemectsust Y. [lapBuna», «boprba 3a
cymiectBoBanue», «llpucnocoOneHHOCTs — opraHu3smMoBy», «leorpaduueckoe  BHI00Opa30BaHHUEY,
«DKOJIOTHYeCcKOe BUI000pa30BaAHUEY.

O06opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH, HA0OD IJIOJI0OB U CEMSIH,
koyuieknust «IIpumepsl 3alIMTHBIX MPHUCIIOCOONEHUH y )KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPaBICHUS
IBOJIIOIMKY, 00bEMHAs MOJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

Bbuoreorpaduueckast kapra Mupa, Kowiekusa «DopMbl COXpAaHHOCTH HCKOMAEMBIX YKHBOTHBIX H
pacteHuii», Moaeap amuiukanua —«llepekpéct xpoMocom», BIaxHble Ipernaparel  «Pa3Butue
HacekoMoro», «Pa3Butue nsTymkn», MUKporpenapat «/Ipo3oduna» (Hopma, MyTamuu GOpMBbI KPHIIHEB
Y OKpPAaCKH Tela).

JlaGopaTopHble U MPaKTHYeCKUe PadOThI:

JlaGoparopnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaGoparophast padora Ne 2. «OnucaHue NPUCIIOCOOICHHOCTH OpraHu3Ma U €€ OTHOCUTEIHHOTO
XapakTepay.

Tema 2. Bo3dHnKHOBeHHMe H pa3BUTHE KU3HU HA 3em.Ie.

JloHnayuHble peAcTaBICHUsS O 3apOKACHUM KU3HU. HayuHble THIIOTE3bI BOSHUKHOBEHUS JKU3HU Ha
3emiie: abroreHes M MaHcHepMusa. XUMHYECKask SBOTIONNS. AOMOTeHHBIH CUHTE3 OPTaHUYECKUX BEILECTB
U3 HEOPraHMYEeCKUX. DKCIIEPUMEHTAIBHOE MTOATBEPKICHHE XUMHUUECKON 3Boonnu. HadanbHble sTamsl
Ooumonoruueckoit sBomormu. ['wmoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HMKHOBEHHE TPOTOKJIETKH. [lepBble KiIeTKM W MX 3BoOJOnMA. POpMHPOBAaHME OCHOBHBIX TIPYIII
JKUBBIX OPTaHU3MOB.

Pas3BuTne xu3HM Ha 3emie 1o 3paM U nepuogaMm. Karapxei. Apxelickas U MpoTEpPO30ICKas 3pbl.
[laneosolickast spa u €€ mepHonbl: KEeMOPHHCKUH, OpIOBUKCKMH, CHIIypHUMCKHUH, JEBOHCKHI,
KaMEHHOYT OJIbHBIH, TEPMCKHIA.

Me3o3oiickas 3pa U €€ nepHobl: TPUACOBBIN, FOPCKUN, METTOBOH.

Kaitno3zoiickas 3pa u €€ nepropl: NaJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTEHOBBII.

XapakTepucTHKa KIMMaTa W TEOJIOTMYECKHX IpoueccoB. (OCHOBHBIE 3Tallbl  JBOJIIOLMHU
PacTUTENLHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH M KUBOTHBIX. [losBneHue, pacuser u
BBIMHUpAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHu4ecKoro Mupa Kak oTpakeHue 3Bomonnd. OCHOBHBIE CUCTEMAaTHYECKHUE TPYIIITbI
OpPTaHU3MOB.

OBOJIONMS YeJIOBeKa. AHTPOMNOJOTHS KakK Hayka. Pa3BuTHe TPEACTaBICHUI O MPOMCXOKIACHUU
yenoBeka. Meroasl u3ydeHHs aHTpororeHe3a. CxoxcTBa M pas3iiMuus 4YEJIOBEKAa M JKUBOTHBIX.
CucrteMaTHuecKoe I0JIOKCHHUE YeJI0BeKa.

JBmwxymye cuibl ((akTopsl) aHTponoreHesa. HaciencTBeHHass M3MEHUMBOCTH M €CTECTBEHHBIN
ot60p. OOIEeCTBEHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYANH TPY/Ia, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaJiMU U BETBU 3BOJIIOLMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek ymeinslid, YenoBek
npsaMmoxoasuui, YenoBek HeaHaeprainbckui, YenoBek pasyMHbId. HaxoJku HCKOMaeMbIX OCTaTKOB,
BpeMsI CyIIIECTBOBAHMSI, 00JIACTh PACIIPOCTpaHEHUS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.



UYenoseueckne pacbkl. OCHOBHBIE OONBIIUME pachl: eBporeougHas (eBpa3uiickas), Herpo-
aBCTpaJIOUTHAS (3xBaTOpHANIEHAS), MOHTOJIOH THAS (a3mnaTcko-aMepuKaHCKas). YepTsl
MIPHUCIIOCOOJICHHOCTH TIPEACTABUTENICH YEJIOBEUECKUX pac K YCJIOBUSAM CYIICCTBOBaHHUSA. EIWHCTBO
JenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[optpetsi: @. Penu, JI. Iactep, A. Y. Omapun, C. Munnep, I'. FOpu, Y. HdapBus.

Tabmuisl u cxembl: «Bo3HnkHOBeHHEe COHEUHOW CHCTEMBD», «Pa3BUTHE OPraHUYECKOTO MHUPAY,
«PactutenbHas knetka», «KuBoTHas kierka», «lIpokapuorudeckas kietka», «COBpeMEHHas cHCTeMa
OpPraHHYECKOro Mupay», «CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS YEIIOBEKAa M YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIC MeECTa IaJCOHTOJIOTMYECKUX HAXOJOK TPEJAKOB COBPEMECHHOTO YEIOBCKa»,
«/peBuetinue moan», «JIpesuue moau», «[lepBbie COBpeMEHHEBIE IO, «UeIoBeYeCKHE pachly.

O6opynoBanue: myisiku «lIpoucxoxaeHne yenoBeka» (OFOCTBI aBCTPATIONUTEKA, TUTCKAHTPOIIA,
HeaHIepTaJiblla, KPOMAaHBOHIIA), CJCIIKU WM H300paXKeHHsI KAMEHHBIX OPYIHUM MEPBOOBITHOTO YEJIOBEKA
(xamHH-"OMITIEpPHI, pyOMIa, ckpebia), reoXpoHoIorHuecKas Tabauna, KomieKus «DopMbl cOXpaHHOCTH
HCKOIACMbIX KHBOTHBIX M PACTCHUIY.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

IMpakTrueckas padora Ne 1. «l3yueHuWe HMCKOMAaeMbIX OCTAaTKOB PACTCHHH W JKUBOTHBIX B
KOJUICKIIUAXY.

OKCKypcusi «OBONIOIMS OpPraHMYEeCcKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYWHBINM WU
KpaeBeIUSCKUH My3eil).

Tema 3. OpranusMbl U OKPY:Ka0LIAs cpeaa.

OKOJIOTHsI KaK Hayka. 3aJayd M pas3ieiibl 3KOJOruu. MeTolbl 3KOJOTMYECKHX HCCIIEIOBAaHUM.
DKOJIOTUYECKOe MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKa.

Cpenpl 00MTaHUST OPraHU3MOB: BOJIHAS, HA36MHO-BO3yIITHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAsI.

Oxonorudeckre  QakToppl. Kiaccuukamuss  SKOIOTHYeCKHX  (aKTOpoB: aOMOTHYECKUE,
OMOTHYECKHEe U aHTPOIIOTeHHbIE. JIelicTBre HKOIOTnYecKiX (GaKTOPOB HAa OPTaHU3MEI.

AbGuotndeckre (HakTOpel: CBET, TemIepaTrypa, BiaxHocTb. DortomepuoamsMm. [Ipucmocobnenus
OpPTraHU3MOB K JIEHCTBHIO aOMOTUIECKHUX (PaKTOPOB. bHOTOTHYeCKe PUTMEI.

buorndeckne dakropbl. Bumsl OMOTHYECKMX B3aWMOJEHCTBUI: KOHKYPEHIIWS, XUITHHYECTBO,
cumbOno3 u ero ¢opmel. [lapasutnsm, koomepamus, MyTyajau3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJIeOHNMYeCTBO). AMEHcalnu3M, HeWTpanu3M. 3HaueHHe OWOTHYECKHUX B3aUMOJICHCTBUMA IS
CYIIIECTBOBAaHHUS OPTAaHU3MOB B TIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKN MOy, OCHOBHBIE IMOKA3aTEeNH TOMYJISIIANA: YUCICHHOCTS,
TUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTh, MIPUPOCT, MUTpaIys. /[MHaMHuKa YMCIEHHOCTH TOMYIISAUU U e
peryIIAnus.

JleMoHCTpanuu:

Hoptpetsr: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmumsl w1 cxembl: kapra «lIpupomnbie 30HBI 3emin», «Cpefasl OOWUTaHHS OpPTaHH3MOBY,
«Dotonepuonuzmy», «llomynsaiumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH TMOMYJSIUA WH(Y30pHUU-
TyQenbkm», «llumesbie nenm».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparophast pabora Ne 3. «Mopdosiornyeckue 0COOEHHOCTH PACTEHHUM M3 Pa3HbIX MECT
ooHUTaAHUSY.

JlaGopaTtopHas pabota Ne 4. «BnusiHrEe CBETa Ha POCT M Pa3BUTHE YSPEHKOB KOJICYCa».

IIpaktuueckas pabora Ne 2. «[1oAcU€T MIOTHOCTH MOMYJIAIUI Pa3HbIX BUIAOB PACTCHHUI.

Tema 4. Coob11ecTBa M IKOJIOTHYECKHE CHCTEMBI.

CoobmiecTBO opraHu3MoB — OmoreHo3. CTpyKTypsl OWOIICHO3a: BHIOBas, MPOCTPaHCTBEHHAS,
Tpoduieckas (mumeast). Bunb-nomuHanTel. CBsI3H B OHOIICHO3E.

DKoJIoTHUeCKre CUCTEeMBI  (dKocucTembl). [loHsTHe 00 dKocucTeMe M OHOTEOICHO3E.
OYHKIMOHABHBIE KOMITOHEHTBI SKOCHCTEMBI: TPOIYIEHTH, KOHCYMEHTBI, PeIyleHTh. Kpyroopor



BEIICCTB M IMOTOK 3HEPrHMM B dKocUcTeMe. Tpoduueckue (IHUILIEBBIE) YPOBHH SKOCHUCTEMBI. [lumieBbie
uenu u cetd. OCHOBHBIE MOKa3aTeIH SKOCHCTEMBI: OMoMacca, MPOAyKIHs. DKOJOTHUECKUE MUPAMUJIBL:
NPOAYKIMY, YUCICHHOCTH, Oromacchl. CBOHCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISINS, Pa3BUTHE.
Cyxkueccus.

[lpupoaHble SKOCHCTEMBL. JKOCHCTEMBI 03€p W peK. DKOCHUCTeMa XBOWHOTO WM
HIMPOKOJIUCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE  DKOCHUCTEMBL. ATpPO’KOCHUCTEMBL.  YpOoskocuctembl. buonoruueckoe u
XO3HCTBEHHOE 3HAUEHUE arPOAKOCUCTEM M YPOOIKOCUCTEM.

Buopasznoobpasue kak ¢akTop YCTOHUYMBOCTH dKocucteM. CoxpaHeHHE OHOJIOTHYEeCKOro
pasHooOpasus Ha 3emiie.

Yuenue B. . Bepnaackoro o Ouocdepe. ['panunpl, coctaB u cTpykTypa Ouochepsl. JXKupoe
BemiecTBO W ero (QyHkiuu. OcobeHHOCTH OHochepbl Kak TI00aJbHOW 3KOCUCTEMBI. J[MHaAMU4Yeckoe
paBHOBecHe 1 oOpaTHast CBs3b B Ouocdepe.

KpyroBopoThI BEIIECTB M OMOT€OXMMUYCSCKUE ITUKIIBI 3JIEMEHTORB (yriiepojia, a30Ta). 30HaIbHOCTh
ouochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenopeuecTBO B Ouocepe 3emin. AHTpONOreHHbIE H3MEHEHUs B Ouocdepe. [nmobanbHbIC
3KOJIOTMYECKHUE MPOOIEMBI.

CocymecTBoBanne MpupoAbl W 4enoBeuecTBa. CoxpaHeHue OuopazHOOOpa3usi KaK OCHOBa
ycroitunBocTr Ouocepbl. OCHOBa pPalMOHANBHOTO YIPaBICHUS TPUPOIHBIMH pecypcaMH H HX
ucnoiab3oBaHue. JlocTikeHus: OMOIOTHH U OXpaHa MPUPOJIBL.

JdeMoHcTpanum:

Ioptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. UI. Bepraackuii.

Tabmuielr w cxembl: «[lumessie 1enu», «BHOIEHO3: COCTaB W CTPyKTypaw, «IIpupomHbie
coobmiectBay, «llenu mutanus», «Ikojorudeckas nupamuza», «bruochepa u denoBex», «IkocucTema
HIMPOKOJIUCTBEHHOTO Jiecay, «DKOCHUCTeMa XBOWHOro Jeca», «buoieHo3 BomoéMay, «ATpOICHO3Y,
«[IpuMepHBbIC aHTPOTOrCHHbIC BO3JACUCTBHS HA NPHUPOILY», «BaxkHelline HCTOYHWKH 3arps3HEHUS
BO3JIyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHelIIas cocTapisomas onochepb», «PakTopsl gerpaganun
nouBy, «IlapHUKOBBIN 3PdekT», «DaKkTophl PaJUOAKTUBHOTO 3arps3HeHHs Ouochepbl», «Oomas
CTpyKTypa Omocdeps», «Pacnpocrpanenue >xu3zHu B Ouocdepe», «O30HOBBIH 3KpaH Ouocheps»,
«KpyroBoport yriepona B ouochepe», «KKpyroBopot a3ota B mpupoae.

O0opynoBaHue: MoJenb-amminkanus «TunuyHble  OHOICHO3B», repbapuit  «PacTuTenbHbIC
cooOmiecTBay, KoeKiuu «buoreHno3», «Bpeautenn BaKHEHIIUX CETbCKOXO3IHCTBEHHBIX KYJIBTYPY,
repOapvy M KOJUICKIIUM PACTCHUI M KMBOTHBIX, PUHAIUICKANINE K PA3HBIM DKOJOTMYECKHM TpYIIam
onHoro Buaa, Kpacnas kaura Poccuiickoit ®enepanuu, n300pakeHuss OXpaHsIeMbIX BHIIOB PACTEHUH U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA ITPOI'PAMMEI 110 BUOJIOTMIM HA BA3OBOM
YPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00YJaIOIUMHUCS
IpOrpaMM CpeaHero o0Iero 00pa3oBaHMs: JINIHOCTHBIM, METAIPEIMETHBIM 1 IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType TMUYHOCTHBIX pe3yJIbTaTOB OCBOCHUS mpeaMera «buonorusy» BIIEICHBI CIEIYIONINE
COCTaBJISIONINE: OCO3HAHWE OOYJAIOIUMHUCS POCCHICKON TPakTaHCKOW HIIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIFHOCTH U CAMOOMPEIeNICHUI0, HAIMYHE MOTHUBAIINH K 00y4eHNI0 OWOJIOTHH,
I[eJICHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IICHHOCTEU U
HUCTOPUYECKHX TPATUINHA Pa3BUTHA OMOIOTUYECKOTO 3HAHWS, TOTOBHOCTh M CIOCOOHOCTh 00YYaIOIIIXCS
PYKOBOJICTBOBAaThCSI B CBOEH JIEATENIFHOCTH IEHHOCTHO-CMBICJIOBEIMH YCTAaHOBKAMH, IPHUCYIIHMHA
CHUCTeMe OWOJOTHYECKOT0 00pa3oBaHMs, HAIWYNE HKOJOTHYECKOTO0 MPAaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTb LM U CTPOUTD KU3HCHHBIE TIJIaHBI.

JImgaHOCTHBIE pe3ynbTaThl OCBOEHUS mpeaMeTa «bHomorus TOCTHTaloTCs B €IWHCTBE YYeOHOU U
BOCTIMTATEBHOMN NEATEIIEHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMU POCCHUCKIMH COIIHOKYIHTYPHBIMH,
HUCTOPUYECKUMH W IyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHUHITHIMH B OOIIECTBE MpaBWIaMH W
HOpMaMH TIOBEJEHHSI W CIIOCOOCTBYIOT MpoIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHHUS W CaMOPa3BUTHS,
pa3BUTUSl BHYTPEHHEH TMO3WIMH JHMYHOCTH, IMATPHOTH3MA, YBAKEHUS K 3aKOHY W TIPABOMOPSIKY,
YeIIOBEKY TPyJa U CTapIieMy ITOKOJICHUIO, B3AUMHOTO YBaKEHUs, 0EPEKHOTO OTHOMICHUS K KYJIBTYPHOMY
HACJIeIUI0 W TPAAWIHUAM MHOTOHAIIMOHANBLHOTO Hapojga Poccuiickoit ®epeparumn, mnpupoae u
OKpYKarolen cpee.

JluaHOCTHEIE pe3ynbTaThl OCBOEHHUS YydeOHOro mnpeamera «bHONOTHS» MOKHBI OTpaXkaTb
TOTOBHOCTH U CIIOCOOHOCTH 00YUAIONIMXCS PYKOBOJCTBOBATHLCS CHOPMUPOBAHHON BHYTPEHHEH TTO3UIHEH
JUYHOCTH, CHUCTEMOW  IEHHOCTHBIX  OpPUEHTAlWH, TIO3UTHUBHBIX  BHYTPEHHUX  YOEKICHWUIA,
COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIecTBa, pacHIMpeHHe KU3HEHHOTO
OIlbITa W OIBITa JACATCIBHOCTU B IMPOLECCE pCain3allii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIUTATEIILHOMN
JACATCIIBHOCTHU, B TOM YHCJIC B 4aCTHU:

1) rpakaIaHCKOr0 BOCIIMTAHMA:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOW MO3MIIMUA OOYYArOIIerocs Kak aKTUBHOTO M OTBETCTBEHHOIO
YjIeHa POCCUICKOTO OOIECTRA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00513aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘IGCKOfI JACATCIIBHOCTH TIIPpU CO3JaHUH yT-Ie6HI)IX ITPOCKTOB,
peUICHUN yT-Ie6HBIX 1 IO3HABATCJIIbHBIX 3a1a4, BBIITOJTHCHUHA OMOJIOTHYECKUX OKCIICPUMCEHTOB;

CIIOCOOHOCTh OMNPEICNIATh COOCTBEHHYIO IO3MIIMIO 10 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOMN
JKM3HHU U OOBSICHSITH €€;

YMCHHUE YYUThIBATH B CBOHX )IGfICTBI/ISIX HCO6XOJII/IMOCTB KOHCTPYKTHUBHOI'O BSaI/IMOJleI\/IICTBI/ISI
H}Oﬂeﬁ C pa3sHbIMU y6€)K,ZIeHI/I51MI/I, KYJIbTYPHBIMU LIEHHOCTAMHU U COLMMAJIBHBIM ITIOJIOKCHUEM

TOTOBHOCTB K COTPYAHUUYCCTBY B ITPOLECCE COBMECTHOI'O BBIITOJIHCHUA yT-Ie6HBIX, IIO3HAaBATCJIbHBIX
U HUCCIICOOBATCIIbCKUX 3aJad, YBaAXUTCJIbHOI'O OTHOHWICHHWA K MHCHHUIO OIIIIOHCHTOB IIpHU O6Cy>K21€HI/II/I
CITOPHBIX BOIIPOCOB OHMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATEbHOCTH;

2) NaTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTh POCCUICKON TPa)kTaHCKOH MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU nepen PoanHoO#, TOpJ0CTH 3a CBOM Kpal, cBoro PoJiMHY, CBOil S3BIK U
KYJIBTYpPY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIICHUE K MNPUPOAHOMY HACIEOUI0O U TMaMATHUKAM MPUPOJIBI, TOCTIKCHUSIM
Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYE;



CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHMOJIOTHH,
MMOHUMaHUsl 3HAYCHUS OWOJIOTUM B MO3HAHUM 3aKOHOB TPUPOIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujciHas yOekJIEHHOCTh, TOTOBHOCTh K CITy>KCHUIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 33 €0
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCUICKOT0 HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

OCO3HaHUE JINYHOTO BKJIAJIa B TIOCTPOCHHUE YCTONYHUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMUTENSM, CO3JIaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTEW CEMENHOM KM3HU B COOTBETCTBUHU C TPAAULIUSIMU HapoaoB Poccuuy;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSL:

ACTETHYECKOE OTHOIICHHUE K MHPY, BKIIOYAs O3CTETHKY OBbITa, HAay4yHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHH;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KaduecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHUs, (POPMUPOBAHMS KYJILTYPHI 310POBbSI U IMOLUOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIFO/ICHNe TUTHEHWYECKWX TIPaBWiI W HOPM, COaJaHCHPOBAHHBIM PEXUM 3aHITHA W OTABIXA,
perynsapHas (pu3nUecKas aKTHBHOCTh), OEPEKHOTO, OTBETCTBEHHOT'O W KOMIIETEHTHOTO OTHOIICHHUS K
cOoOCTBEHHOMY (PH3UYECKOMY U IICUXHYECKOMY 3/I0POBBIO;

MMOHUMaHWe TEHHOCTH TPaBWJI WHIUBUAYAITBHOTO U KOJJIEKTUBHOI'O O€30TAaCHOTO TOBEICHHS B
CUTYyaLUSIX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K AaKTHUBHOW JESTENIBHOCTU TEXHOJOTMYECKOH W COIMAJIBHON HaIpaBiICHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATD, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BBITIOHSTE TAKYIO JIEATEIEHOCTE;

WHTEpEC K PA3NUYHBIM cdepaM NpoPecCHOHATBLHONW NIEATEIBHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBATh COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPA30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

9KOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHUE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJjie, OCHOBE
€€ CylIECTBOBaHUS;

MOBBIIIICHUE YPOBHS SKOJIOTMYECKOM KYJIBTYpPhl: MPHOOPETEHUE OIbITA TNIAHUPOBAHMS ITOCTYIIKOB
Y OTICHKU WX BO3MOXKHBIX TTOCIIC/ICTBUN IS OKPY>KAOIIECH CPEIbI;

OCO3HaHUE TI00aTHFHOTO XapaKTepa IKOJIOTHUECKUX TPOOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh HMCIOJIb30BaTh MPHUOOpPETaeMbIC MPH W3yYECHHUH OHOJOTHMM 3HAHUS M YMEHHUS NPH
pemieHnu TpoOieM, CBA3AHHBIX C PalMOHAIBHBIM MPHUPOJIONONHG30BAHNEM (COOIIOCHUE TPaBHII
MOBEJCHUSI B IMPUPOJE, HANPABICHHBIX HAa COXPAHECHUE DPABHOBECUS B JKOCUCTEMAX, OXPaHy BUIOB,
JKocHucTeM, Orocdeps);

AKTUBHOE HENpPUSTHE JEWUCTBUM, MPUHOCSIIUX BpEd OKpY)KAIOUIEH MPUPOJHOW cpelie, YMEHHE
MPOTHO3UPOBATh HEOIArONpUATHBIE OSKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMACMBIX JEHCTBUN U
MpEeAOTBpalIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA IESTEILHOCTH
9KOJIOTUYECKOW  HAmpaBICHHOCTH, YMEHHS  PYKOBOJACTBOBAaTbCSI HMMH B  IO3HABATEIBHOM,
KOMMYHHMKAaTUBHOH M COLIMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEIHHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTA B MOJHUKYJIGTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMM Kak HayKd, OCO3HaHHA e€ poiau B (OPMHUPOBAHHUH
panrOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LEJOCTHOTO MPEICTaBIeHUs 00 OKPYXKalolleM MHUpe
KaK O €AMHCTBC NIPHUPObI, YCJIOBEKA U O6HICCTB3, B IO3HAHWHU IMPUPOAHBIX SaKOHOMepHOCTCﬁ " pCUHICHUN
npobJeM coXpaHeHUs IPUPOIHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IUBHIIM3ALUU: O00CCIICYCHHST HOBOT'O
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypCHBIE TIPOOJIEMBbl Pa3BUTHsI YEI0BEUYESCTBA, MOUCKA MyTeH BHIXOJA M3 II00ATBHBIX KOJIOTHYECKHX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
MPUPOIHBIX PECYPCOB U POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOHM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

NOHMMaHHE CYITHOCTH METOJIOB NO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJNydaeMble 3HAHMS JUIS aHaiu3a M OOBSICHEHUS SBJICHUH OKPYXKAIOIIEro MHpa M
NPOUCXO/IIMX B HEM HM3MEHEHWH, YMEHHE JelaTh OOOCHOBAHHBIC 3aKJIIOUCHUS HAa OCHOBE HAy4YHBIX
(aKTOB M MMEIOLIUXCS TAHHBIX C LENBIO ITOIYYEHHS JIOCTOBEPHBIX BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIb30BaTh OMOJOTHYECKHE 3HAHHS JUIS PEUIeHHs NpoOiieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JEATeNbHOCTH, TOTOBHOCTh OCYIIECTBIATh NPOCKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METANPEJIMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble pe3ynbTaTbl OCBOCHHUS yueOHOro npeamera «bronorusy BKIIOYAIOT: 3HAYNMBbIE
s GOPMHUPOBAHHMS ~ MHPOBO33PEHHS  OOYYAIOUIMXCSl  MEXKIUCUUIUIMHAPHBIE  (MEXIpEAMETHBIE)
oOIIeHayYHbIE TOHATHUS, OTPAKAIOIIME LEOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEeHU(UKY METOIOB
MIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBJICHHE, MPOLECC, CUCTEMA,
Hay4HbI ()aKT, MPUHLMIL, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHA, HCCIeJoBaHHe, HaOoJeHHE,
W3MEpeHHne, OKCIEPUMEHT | [pYTHX), YHHUBepcalbHble YydeOHble JeiicTBuA (ITO3HABaTENbHBIE,
KOMMYHHKATUBHBIE, PETYIISITUBHBIE), oOecrieunBaronye GopMupoBaHue GyHKIIUOHATLHONW TPaMOTHOCTH
M COLMAIbHON KOMIIETEHIMH OOYYaroIIHUXCs, CIIOCOOHOCTh OOYYaroIIMXCsl HCIIOJIb30BAaTh OCBOEHHBIE
MEXUCIUILUTHHAPHBIE, MHUPOBO33PEHUYECKHE 3HAaHUS WM YHHUBEpCalbHbIE Yy4ueOHbIE JCHUCTBHS B
MO3HAaBaTENbHON U COLUATIbHOM MPaKTHKE.

MertamnpenMeTHble pe3ylbTaThl OCBOCHUS TPOIPAMMBI CPEIHEr0 OOIET0 00pa3oBaHUs JIOJKHEI
OTpaXkaTh:

OBiajeHue YHUBEPCAIbHBIMHU Y4eOHBIMH MO3HABATEJIbHBIMU JICICTBUSIMU:

1) 6azoBble JOrHYecKHe AeiCTBHA:

CaMOCTOSITENHHO (hOPMYITHUPOBATH M aKTYaIM3UPOBATh IPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;



UCIOJB30BaTh TPU OCBOCHUM 3HAHWI MPUEMBI JIOTHYSCKOTO MBINUICHUS (aHANIM3a, CHUHTE3a,
CpaBHEHUs, Kiaccudukarmu, 0000IICHHS), PACKPBIBATE CMBICTT OMOJIOTHYSCKUX MOHITUN (BBIIEIATH UX
XapaKTepHbIE MPU3HAKU, YCTAHABIIUBATh CBS3U C IPYTHMHU TOHSATHUSIMHU ),

OTIPEACIATh LENH JCATEIBHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
Pe3yIbTaThl ICATECIBHOCTH C TIOCTABICHHBIMHU LIEIISIMH;

UCIIOJIB30BaTh OMOJIOTUYECKUEC TIOHATHUS JIJIsl OOBSICHEHUS (PaKTOB M SBJICHUI KUBOU PUPO/IBL;

CTPOUTHh JIOTHUYECKUE PACCYXJCHUS (MHIYKTUBHBIC, ICITyKTHUBHBIC, IO AHAJIOTHUHU), BBIABISATH
3aKOHOMEPHOCTH U TIPOTHBOPEUYUS B PACCMATPHBACMBIX SIBICHUSX, (OPMYJIUPOBATh BBIBOABI U
3aKJIFOUCHUS;

MPUMEHSATh CXEMHO-MOJICIIbHBIC CpPEACTBA JUIS TMPEICTABICHUS CYIICCTBCHHBIX CBs3eH U
OTHOIICHWH B U3yYaeMbIX OHOJOTMYECKUX OOBCKTaX, a TaKkKe IMPOTUBOPCUYHIA pPAa3HOTO poJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX NCTOYHHUKAX;

pa3palaThiBaTh IUIAH PEUICHHS MPOOJEMbl ¢ YYETOM aHaIM3a HMCIOIIMXCS MaTepHAbHBIX U
HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBLI B ACATCIIbHOCTL, OLICHUBATH COOTBETCTBUEC PCIYJILTATOB LICIIAM, OLICHUBATDH
PUCKH HOCJ'IC)Z[CTBI/Iﬁ JACATCIIBHOCTH,

KOODIMHHPOBAaTH ¥  BBIIOJNHATH paboOTy B  YCIOBUSIX peajbHOTO, BUPTYyaJbHOTO H
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

Ppa3BUBaTh KPCATUBHOC MBIIIJICHUC MTPU PCIICHUHN ) KU3HCHHBIX HpO6JICM.

2) 6a30BbIe UCCJIEIOBATEIBLCKIE A CTBHS:

BJIaJICTh HABBIKAMH YYEOHO-HUCCIICIOBATENBCKON UM TPOCKTHOW JESTEIbHOCTH, HaBBIKAMU
pasperieHus mpoodIeM, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TIOUCKY METOJIOB PEIICHHUS
MPaKTUYECKUX 337124, MPUMEHEHHUIO PA3JIMYHBIX METO/IOB TIO3HAHMS;

UCTOJIb30BaTh  PA3jMYHbIC BUJBl JCATCIBLHOCTH [0 TMOJYYCHUIO HOBOTO 3HAHHS, €ro
HUHTEpIpETaiK, TPeoOPa30BAHUIO0 U MPUMEHEHHIO B YUCOHBIX CHUTYAIlMsAX, B TOM YHUCIE TPU CO3JaHUU
YUeOHBIX M COIUAITLHBIX TPOCKTOR;

GbopMHPOBaTh HAYYHBIH THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJOTHEH, KIIFOUEBBIMU
TOHATHSIMU ¥ METOAMHU;

CTaBHUTh U POPMYITHUPOBATH COOCTBEHHBIC 33/1a4l B 00PA30BATEIILHON JCATEILHOCTH U KH3HEHHBIX
CUTYyaIUsAX;

BBISIBIISITh MTPUYMHHO-CIICICTBCHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/a4y, BBIJIBUTATh THUMOTE3y €
pelleHHs, HAXOJUTh APTyMEHTHI JJIs JOKa3aTelbCTBA CBOMX YTBEPXJICHHM, 3a]aBaTh MapaMeTpbl U
KPUTEPHHU PEIICHUS;

aHAJIM3UPOBATH TOJIYYCHHBIC B XOJI¢ PEIICHUS 3a7add Pe3yibTaThl, KPUTUYECKH OICHUBATh HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIATH IICJICHANIPABICHHBII TOWCK TIepEeHOCa CPEACTB M CIOCOOOB JICWCTBUS B
npodecCHOHAIBHYIO CPeay;

YMETh MTEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00aCTH )KU3HE I TEIIbHOCTH;

YMEeTh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIABHUI'aTb HOBBLIC UJCH, MPEAJIaraTb OpUTrMHAJIBHBIC IMTOAXOAbI U PCUICHUA, CTaABUTH HpO6J’[eMBI u
3a/1a4M, JOMYCKAIOIINEe aIbTCPHATUBHBIC PEIICHMUS.

3) pa6ota ¢ undopmanmeii:

OPUCHTUPOBATLCS B PA3IMYHBIX MCTOYHHKAX HH(MOpMANUU (TeKcTe yuyeOHOro MmocoOus, HaAy4HO-
TIOITYJISIPHOW JTUTEpaType, OMONOTHUECKIX CIOBapsX M CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3axX JaHHbBIX, B
UutepHere), aHamM3UpoBaTh MHOOPMAIMIO PA3IUYHBIX BHJOB U (OPM MPEACTABICHUS, KPUTHYCCKH
OIIEHUBATH €€ JJOCTOBEPHOCTh W HEPOTHBOPEYNBOCTD;

(bopMyIIMpPOBaTh 3aMPOCHl H IPUMEHSTh Pa3IMYHBIC METOBI IIPH MOUCKE U 0TOOPE OHOIOTUYECKON
uHQOpMAIUK, HeOOXOAUMOM JITISl BBEITIOHEHMS yUeOHBIX 3a/1a4;



npuoOpeTaTh  ONBIT  WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 QOpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B Ka4eCTBE CPEACTBa Mpu paboTe ¢ Onomornyeckoil HHPpOpMaIue:
NPUMEHATh XUMHUYECKHE, PU3NUECKIE U MaTeMaTHUYECKUe 3HaKW M CUMBOJBI, (GopMyJbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH pACIIO3HABaHUS W 3alIUThl MH(POpPMalUWHU, WHOOPMALMOHHOW OE30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3BIBATH CYKICHUS
OTHOCUTENFHO BBIMTOJHEHUS MpeJiaraeMoi 3a7auil, yUUTHIBATh WHTEPECHl U COTJIACOBAHHOCTh MO3UIUMA
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpEICTBA OOIICHHWS, MOHMMATh 3HAYCHUE CONMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOcOOaMH OOILICHUS W B3aWMOJCHCTBUS, MOHUMATh HAMEPEHHS IPYTUX
TIo/IeH, MPOSIBIATE YBAKUTEIBFHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (opme PpopmynupoBarthb
CBOM BO3PAKEHHS;

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

HNOHMMATh U UCIIOJI30BaTh NPEHMYIIECTBA KOMAHIHON M MHAWBUIYyaIbHON paOOTHI IIPU PEIICHUN
Ononornvyeckoir  mpoOyieMbl, OOOCHOBBIBaTH HEOOXOIMMOCTh HPUMEHEHUS TPYNIOBBIX  (opm
B3aMMOJICHCTBHS PH PEIICHUN yueOHOH 3a1aum;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JEWCTBHH C Y4YETOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH Ka)kJJOr0 4IeHa KOJIEKTHBA;

NPUHAMATH [IEJIM COBMECTHOM eI TeIbHOCTH, OPTaHW30BBIBATH U KOOPAWHUPOBATH ICHCTBHSA 110 €&
JOCT)KEHHIO: COCTaBJISATh IUIAH JICWCTBUH, paclpenensaTb pOIM C YYETOM MHEHWH YYaCTHHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOET0 BKJIAJA M KAKAOTO YYaCTHHKA KOMAHIbI B OONIMH PE3yJabTaT IO
pa3pabOTaHHBIM KPHUTEPUSIM;

npeasiaraTh HOBBIE TPOEKTHI, OLCHWBaTh WAEW C IMO3MLIUH HOBHU3HBI, OPUTHMHAIBHOCTH,
NPaKTUUECKOW 3HAUMMOCTH;

OCYILLIECTBIISITh MO3UTHBHOE CTPATErMYECKOE IOBEACHHE B PA3JIMUHBIX CUTYalHMsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OsiaieHHe YHHBEPCAIBLHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS ISl BBISABICHUS NMPOOJIeM W MX PEUICHUs B )KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IEeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax I10 OTHONIGHWUIO K JKUBOW TMPHPOJIE, CBOEMY 3JIOPOBBIO M 37I0POBBIO
OKPY’KaIOIINX;

CaMOCTOSATEIBHO OCYILECTBIISATH MI03HABATEIBHYIO ESTEILHOCTD, BBISBISATH MIPOOIEMBI, CTAaBUTh U
dopMynHpoBaTh COOCTBEHHBIE 3a/1a4¥ B 00pa30BaTENbHOMN NEATEILHOCTH U KU3HEHHBIX CUTYAIUIX;

CaMOCTOATEIBHO COCTABJIATh IUIAH pEIIeHUS MpoOieMbl C y4ETOM HMMEIOIINXCS PECcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH M TIPEIITOYTCHHUL;

JIaBaTh OLICHKY HOBBIM CHTYalUsIM;

pacIupATh PaMKH y4eOHOTo mpeMeTa Ha OCHOBE JIMUHBIX MPEAIIOYTCHUH;



JieNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH 3PYAMLIUYU B Pa3HBIX 00JacTAX 3HAHUIM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBBI B JCATCIBHOCTb, OLCHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HaBBIKAMH I[103HABATENILHOW pe(IeKCMH KaK OCO3HAHHMS COBEPIIAEMBIX NEHCTBUU U
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHUu s
OLICHKW CHUTYaIllH, BBIOOPa BEPHOTO PEIICHHUS,;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIECHMS [10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YIIbTATOB AEATEIbHOCTH;

3) npuHsiTHE CeOS U IPYTHX:

MIPUHUMATH ce0sl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€E PE3YJIBTATOB ACITEIBHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTH TIOHAMATh MU C TO3UIMU APYTOTO YeIIOBEKa.

NPEJMETHBIE PE3YJIbTATBI

[MpeamerHble pe3ynbTaThl ocBoeHUsl mporpaMmMbl COO mo Owomornu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuguyeckue st yaeOHoro npeamera «bruonorus» HaydHble 3HAHHS, YMEHHUS U CIIOCOOBI
JCUCTBUH TIO0 OCBOCHHMIO, HWHTEPIPETAIMd W NPEoOpa3oBaHUIO 3HAHUHA, BHUIBI JESATEIBHOCTH II0
HOJIYYSHUIO HOBOTO 3HAHHMSA M NPHUMEHEHHIO 3HAHWH B PA3IMYHBIX YYEOHBIX CUTYallMsX, a TaKKe B
peaNbHBIX JKU3HEHHBIX CHUTYAIMsX, CBSI3aHHBIX C Omosorueid. B mporpamme mpenmeTHbIe pe3ylbTaThl
NPE/ICTABIEHBI 110 TO/1aM 00YYEHHSI.

[IpenmeTHBle pe3ynbTaThl OCBOCHUsS ydeOHoro mpenmera «buomnorust» 6 10 knacce ROIKHBI
OTpaXkaTb:

C(OPMHUPOBAHHOCTh 3HAHMK O MeCT€ M pOJM OHOJOTMM B CHCTEME HAY4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (HOPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MUpPA U HAYYHOT'O
MHPOBO33pPEHHUS, O BKJIQJE POCCHHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(YHKIIMOHAIBHOI IPaMOTHOCTH YeNIOBEKa VISl PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHE DacKpbIBaTh COJCp)KAaHWE OWOJIOTMYECKHX TEPMHHOB W TOHSTHI: JKU3Hb, KIIETKa,
opranm3M, Meta0onu3M (OOMEH BEIIeCTB W IMpEeBpallleHHe SHEPruH), TOMeocTa3 (CaMOperyIIsIusi),
YPOBHEBasi OpraHU3alys >KUBBIX CHCTEM, CaMOBOCIIPOHM3BEACHHUE (PEMpOAYKLHs), HACIEICTBEHHOCTD,
W3MEHYUBOCTD, POCT U Pa3BUTHE;

YMEHHUE u3JlaraTh OMOJOrHYeckue TeOpuH (KJIETOUHas!, XpOMOCOMHAs, MyTallMOHHAs, LIEHTpaJIbHAas
JlorTMa MOJIEKYJIspHOU Oumonorum), 3akoHbl (I'. Menpnens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LHEHTpax MHOrooOpasus W TPOUCXOXKICHUS KyJbTypHBIX pacteHuid H. W. Basuiosa), ompenensts
TPaHULbI UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BJIAJeTh METOJIAMH HAyYHOTO MO3HAHWS B OMOJOTMH: HAOIIOJCHUE W ONHCAHHE JKUBBIX
CHCTEM, TPOIECCOB W SBJICHUH, OpraHW3alusi W TMPOBEJCHUE OMOJOTHYECKOr0 3KCIIEPUMEHTa,
BBIJIBU)KEHUE THITOTE3bI, BBIABJICHUE 3aBHCHMOCTH MEX]y HUCCIEIyeMBbIMH BEIMYHMHAMH, OOBSCHEHUE
MOJYYEHHBIX PE3yJbTaTOB, MCIIONB30BAHHBIX HAYYHBIX TMOHSTHHA, TEOPHA M 3aKOHOB, YMEHHE JIENaTh
BBIBOJIbl HA OCHOBAHUH TOJTyYEHHBIX PE3yJIbTaToOB;

YMEHHE BBIJCNATH CYHNIECTBEHHBIC IPH3HAKHM BHPYCOB, KJIETOK IIPOKAapHOT M 3yKapHOT,
OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHA BEIIECTB U
IpPEBpaIlCHNs] SHEPTUM B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO W JHEPreTHYecKoro OoOMeHa,
XEMOCHHTE3a, MUTO03a, Mei{03a, OIUIOIOTBOPEHHS, PA3MHOKCHNUS, HHINBHIYAJILHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTCHE3);



YMEHHUE IPUMEHATh MOTy4YCeHHBIC 3HAHUA I OOBSICHEHUs] OMOJIOTMUECKUX MPOLIECCOB U SBJICHUH,
JUTSL IPUHATHUSL MPAKTUYECKUX PEHICHUH B MOBCETHEBHOM JKM3HHU C LEJbI0 oOecrevyeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOUIMX JIOAEH, COOMIOAEHHs HOPM TPaMOTHOTO IOBEICHHS B
OKpYy’Kalolllel MpUPOAHOW cpene, TMOHMMAaHHE HEOOXOJUMOCTH HCIHOJIB30BaHUS — JOCTIKEHUH
COBpPEMEHHOH OMOJIOTHH ¥ OMOTEXHOIOTUH I PallMOHATBHOTO PUPOJOIIOIH30BAHMS;

YMEHHE pellaTh 3JIeMEHTAapHble TeHETHUYECKHE 3a/aud Ha MOHO- U JUTHOPHIHOE CKpeIlnBaHHE,
CICTIJICHHOE HacJeJOBaHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEUIMBAHUS Ui TpeAcKa3aHus
HacJIeIOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE W MpPaKTU4eCKue paboThl, coOmoaaTh mpaBmia mpu padore ¢
yueOHBIM U 1a00paTOpHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHUYECKHM OLEHHBATh W HWHTEPIPETUPOBaTH HH(OpMALHIO  OHOJIOTMYECKOrO
coJep)KaHusl, BKIIOYAIONIYIO IICEBAOHAYyYHbIC 3HAHUS W3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBa MacCOBOM
WHQOPMaIUK, HAYYHO-TIOMYJISPHbIE MaTepHalibl), STHUYECKUE ACMEKThl COBPEMEHHBIX HCCIIEOBAaHUHA B
OmosIoruy, MeTUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3]1aBaTh COOCTBEHHBIC NMMChbMEHHBIC W YCTHBIC COOOIIEHMsI, 0000I1as ONOIOTHIeCKYIO
WHQOPMAIUIO U3 HECKOIBKHX HCTOYHUKOB, PAMOTHO HCIIOJIb30BATh MOHSITUHHBIN anmapaT OHOJIOTHH.

[MpeameTrHble pe3ynbTaThl OCcBOoeHUs ydeOHoro mpeamera «buonorusi» ¢ I1 knacce NOMKHEI
OTpakaTh:

cOpMHUPOBAaHHOCTh 3HAHUH O MeCTeé M pOJH OWOJOTMH B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUpPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHHSI, O BKJIAJe POCCHICKUX H 3apyOEKHBIX YyUEHBIX-OHMOJIOTOB B pa3BUTHE OWOJIOTHH,
(yHKIIMOHAIBHOM TPaMOTHOCTH YeIIOBEKA JIJIsl PEIIeHNUs )KU3HEHHBIX 3a71ad;

YMEHHE pacKpBIBaTh COJEpkKaHWe OWOIIOTMYECKHX TEPMHHOB W TIOHSATHI: BUJ, MOIYIIALNA,
reHO(OH/I, DBONIONHMS, ABIKYIIUE CHIBl ((DaKTOPBI) 3BOJIONUH, MPUCIOCOOIEHHOCTh OpPTaHW3MOB,
BHJI000pa30oBaHMe, SKOJIOTHYECKUE (PaKTOPhI, SKOCUCTEMA, MTPOAYIEHTHl, KOHCYMEHTBI, PEIyIeHTHI, IEeMH
MUTaHKA, YKOJIOTHYECKas MMpaMua, OuoreoneHo3, ouochepa;

yYMEHHE W3Jarath OWOJIOTHYecKue Teopuu (dBomonnonHas Teopus Y. JlapBuHA, CHHTETHYECKas
TEOpHs HBOIIONNH), 3aKOHBI M 3aKOHOMEpPHOCTH (3apozsimieBoro cxoactsa K. M. bapa, uepenoBanus
IJIaBHBIX HampasiieHUH u myteit somonun A. H. Ceseprosa, yuenus o ouocgepe B. U. Bepnanckoro),
OTIPEEIISATh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJIAMH HAYyYHOTO TO3HAHUS B OMOJIOTHH: HAOIIOJCHHE M ONHCAHUE YKUBBIX
CHUCTEM, TIPOIECCOB U SBIEHHUM, OpraHM3alus U TPOBEJEHHE OHOJOTHYECKOTO OSKCIIEPHMEHTa,
BBIJIBIDKEHUE THUIOTE3bI, BBISIBICHHUE 3aBHCHMOCTH MEXIy HCCIEIyeMBIMH BEIMYHMHAMH, OOBSICHEHHE
MOJYYEeHHBIX PEe3yJbTaTOB, HCIIONb30BAHHBIX HAYYHBIX MOHATHHA, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAHHMH TIOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCIATh CYLIECTBEHHbIE NPU3HAKKM CTPOCHUS OHOIOTHYECKHX OOBEKTOB: BHUJOB,
MOIYJISIIMK, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTe€OLEHO30B U 3KOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH,  €CTECTBEHHOrO0  OTOOpa,  BHA000pa3oBaHM,
NPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS JKOJIOTMYECKHX (PAaKTOpPOB Ha OpraHM3MBbI, IepeHoca
BEIIECTB W IIOTOKA DHEPTrUM B DKOCHCTEMAaX, AHTPOIOIEHHBIX HW3MEHEHUH B DJKOCHCTEMax CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB M OHOT€OXMMHUYECKUX ITUKIIOB B Orocdepe;

YMEHUE TIPUMEHSTh TIOTYYCHHbIC 3HAHHS JUT OOBSICHEHUS] OMOJIOTHUYECKHX MPOIIECCOB U SIBJICHUH,
JUTSL TIPUHATHUS TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKHU3HHU C IIebi0 oOecriedeHns: 0e30MacHOCTH
CBOETO 3/IOPOBBSI U 3J0POBbS OKPYXKAIOUIMX IIOJEH, COONIOIEHUS] HOPM T'PaMOTHOTO TIOBEACHUS B
OKpY)Kalomed TMPHUPOJHOW cpene, IMOHUMaHHe HEOOXOMWMOCTH  HCIOIB30BAaHUSA — JTOCTIDKCHHUH
COBPEMEHHOW OMONOTHH AJISl PalliOHATIBFHOTO IPUPOIOIIOIE30BaAHUS;

YMEHHE pelaTh dJIeMEHTapHbIE OMOIOTHYECKHE 33aJaui, COCTABIIATh CXEMBI MTEPEHOCA BEIIECTB U
SHEPTHH B SKOCHCTEMaXx (IICTH ITUTAHUSA);

YMEHHUE BBITIOIHATH JIA0OPATOPHBIC M MPaKTUYECKUe paboThl, cOONI0NATh MpaBmiIa Mpu paboTe ¢
y4eOHBIM H JIa00paTOPHBIM 000PYIOBAHHEM;



YMEHHE KPHUTHUYCCKH OICHHBATh W HHTEPIPETHPOBATH HH(OpMAIMIO  OHOJOTHYECKOTO
COJICPYKaHMS, BKJIIOYAIOIIYIO MICEBJIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX UCTOYHHKOB (CPEICTBA MAacCOBOI
HHPOPMAIIMK, HAyYHO-TIOMYJIAPHBIC MaTepHaibl), paccMaTpUBATh TJIOOATBHBIC  JKOJIOTHUYECKHUE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOMICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMCHHE CO3]/1aBaTh COOCTBEHHbBIC NMMCHMEHHBIC W YCTHBIC COOOIIEHMsI, 000011ass ONOIOrHIeCKYIO
HHPOPMAITUIO U3 HECKOIBKMX HCTOYHUKOB, IPAMOTHO MCITOJIB30BAThH MOHITHIHBIN anmapaTr OHOJOTHH.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3esioB U TeM (uudposbie)
n/n nporpaMmbl Bcero Kontpoarupie  Hpakruteckue odpa3oBaTeJbHbIE
padoTsI padoTbI
pecypchl
Buonorus kak Hayka 2 0.5 bubmoreta LIOK
https://m.edsoo.ru/7f41¢292
JKuBbIE CHCTEMBI B UX OpraHU3aIHs 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
XHUMUYECKHI COCTaB U CTPOEHUE KIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
KuzHenesaTenbHOCTh KIIETKU 6 bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
Pa3mHoxeHne U MHAUBUAYaIbHOE pa3BUTHE 5 1 Bu6mmoreka [IOK
OpraHu3MOB https://m.edso0.ru/7f41¢c292
HacnencrseHHOCTE M N3MEHUYUBOCTD 8 15 bubmmoreka [IOK
OpraHu3MOB https://m.edso0.ru/7f41¢c292
Cenekuust opranu3mMoB. OCHOBBI 3 Bubnmnoreka IJOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
PesepBHOE Bpems 1 bubamorexa LIOK
https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB TIO ITPOTPAMME 34 0 4



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

11 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aeioB U TeM uudpoBbIe
Ne n/m P Kontposbubie  IlpakTHyeckue (mcpp )
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchbl
bubmmoreka [IOK
1 IBOMOLHOHHAs bronorTA o ! https://m.edsoo.ru/7f41cc74
9 BosaukHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubmmoreka [HOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnmoreka IJOK
3 O 5 1
PratisMEl H OKpysiaiofiiad cpena https://m.edsoo.ru/7f41cc74
butnuorexa LIOK
4
Coo011ecTBa 1 HKOJIOTMYECKHE CHCTEMBI 9 https://m.edsoo.ru/TfAlcc74
5 PesenBHOE Bbe 9 bubnmoreka IJOK
BH BpEMA
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 34 0 2.5



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No Koau4yecTBo yacos Jata DyeKTpOoHHBbIe HUPPOBBIE
A Tema ypoka KouTpoabnbie  IlpakTuuyeckue o0pasoBaTe/bHbIe
n/n Bcero U3ydeHus
padoThI padoThI pecypcbl
bu6nmoreka IJOK
1 Buosorust B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.eds00.ru/863e632a
Mertoapl NO3HAHUS KUBOU PUPOBL.
9 [IpakTiaeckas padora Ne 1 1 05 bubmmorexa [IOK
«VIcronp30BaHKe Pa3IHYHBEIX METOMIOB MPH ' https://m.edso0.ru/863e6122
W3YYCHUU OHOIOTHYECKUX OOBEKTOBY
3 Buonornueckue cucteMsl, MPOLIECCH U UX 1 bubmmorexa [IOK
U3y4eHHe https://m.eds00.ru/863e6564
4 Xumuueckuit cocTaB KieTku. Boja n 1 bubmuoreka LIOK
MHHEPAJIbHBIE COJIN https://m.edso0.ru/863e674e
bubmuoreka LIOK
5 Benku. CocraB u cTpoeHue OSIKOB 1 https://m.eds00.ru/863e6b72
depMeHTH — OHOIOTHYeCKHe
karanu3aTopbl. JlaboparopHas padora Ne 1
6 «M3ydyeHne KaTaTuTUIECKONH aKTHBHOCTH 1 0.5 Bubmorexa LIOK
https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha IpUMEPE aMHUIIA3bI KT
KaTaJia3bl)»
bubmuoreka LIOK
! YrneBomL. JIHIH et 1 https://m.edso00.ru/863e6870
Bu6nmoreka IJOK
8 Hyiaentossie kucorst. AT® 1 https://m.eds00.ru/863e6d5c
9 HcTopus u METOBI N3ydEHUS KIETKH. 1 Bubmoreka [JOK

Kiterounas teopus

https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

Knerka kak OEJI0OCTHAsA JKHMBasi CUCTEMA

CrpoeHue 3yKapHOTHUECKOH KIICTKH.
JlaboparopHnas padora Ne 2 «M3y4yenne
CTPOCHHMS KIIETOK PAaCTCHUH, JKUBOTHBIX,

bubmuoteka LIOK

11 FpHGOB 1 GaKTepi 10X MIKPOCKOTOM Ha 0.5 https://m.edso00.ru/863e6ff0
FOTOBBIX MHKDONPENAPATAX I X https://m.edso00.ru/863e716¢
OIHCaHUECH

bubmuoreka LIOK

12 OOMeH BEIIEeCTB MK META00THU3M https://m.e dS(])_E).ru 18636766¢
Bu6nmoreka IJOK

13 dorocuirres. Xemocuires https://m.eds00.ru/863e7c98
. Bu6nmoreka IJOK

14 duepretieciuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KIIeTKHU. Jlenenue

o

5| aimoncmme son s rore s 05 bimmorera LIOK
KOpEILIKa 1yKa Ha FOTOBEIX https://m.edso00.ru/863e7dc4
MUKpOTIpenapaTax»»

16 buocunres Oenka. Peakuus MmaTpuaHOTO Bu6nuoreka IJOK
CHHTE3a https://m.edso00.ru/863e796e

17 Tpancsmnust — OnocuHTe3 OenKa bumorexa HOK

https://m.edso00.ru/863e796e

18 Hexnerounsie GopMBbl )KU3HU — BUPYCHI bubamoreta LIOK

https://m.eds00.ru/863e7540
Bu6nmoreka IJOK
19 @DopMbI pa3MHOXKEHHSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubmmoreka IIOK
20 Meitos https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK. 05 Bbubnuroreka [IOK

OmtonoTrBopenue. JlabopaTopHas padoTa

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

Ne 4 ((I/I3y‘{6HI/IC CTPOCHUS IMMOJIOBBIX KJICTOK
Ha TOTOBBIX MUKPOIIpCIIapaTax»

22 NunuBuyanbHOe pa3BUTHE OPraHU3MOB Brbmmorexa LIOK

https://m.eds00.ru/863e8436

93 I'enetnka — Hayka 0 HAaCJIEICTBEHHOCTH H bubmmorexa [IOK
HU3MEHYHNBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HaCJIEOBAHU bubnunoreka [IOK
MPHU3HAKOB. MOHOTHOPHIHOE CKpPELUBAHNE https://m.edso0.ru/863e8878
JurnOpuaHoe ckpenrnBaHue. 3aKOH bubmmorexa [IOK

25
HE3aBUCHMOTO HACJICIOBAHHS IIPU3HAKOB https://m.edso00.ru/863e89a4
CuernieHHOe HaclieIOBaHUE TPU3HAKOB.

Jlabopatopnas pabdora Ne 5 «3yuenune
26 pe3yniTaT};B MOpHOFI/I6pI/I,Z[HOFO 1?1] 0.5 Bubmiorexa LIOK
https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPEIUBAHUS Y TPO30(UIIBI
Ha TOTOBBIX MUKPOIIpEIapaTax»

97 I'eneruka nona. HacienoBanue npu3HaKoB, bubmuoreka LIOK
CIIETJICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
NzmenunBocth. HenacnencreenHas
m3MeHInBOCTh. JlabopaTtopHas padota Ne 6.

Nzydenne MoauduKamoHHOH Bbubnuorexa LIOK

28 0.5
W3MEHYHUBOCTH, IIOCTPOCHHE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsiJia ¥ BApHAIIMOHHON
KpUBOM»

HacnencteeHHas H3MEHYMBOCTb.

29 JlaboparopHas pabora Ne 7. «AHanus 05 Bubnunoreka [IOK
MYTalUi y Ap030(HiIbl HA TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOIIpenapaTax

30 I'enetuka yenoseka Bubmmorexa LIOK

https://m.edso00.ru/863e8d78

31 Pesepsuelii ypok. O0001I€HHE 10 TEME

«HaCJ’ICI[CTBeHHOCTB 1 U3MCHYHBOCTDH



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

OpraHu3mMoB»

32 Cenekius Kak HayKa U TpOIece 1 bubamorexa LIOK
https://m.eds00.ru/863e9214
33 MeTo bl U TOCTHKEHMS CeJIEKIINU 1 bubmuoreka LIOK
pacTeHuii 1 JKUBOTHEIX https://m.edso0.ru/863e9214
34 buoTexHomorus Kak oTpacie IpoMU3BOACTBA 1 bubamoreia LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[NTPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoauyecTBO yacos

DJIeKTpOHHBIe HU(POBBIE

Ne JlaTa
Tema ypoxa Kontponbusie  IpakTuHyeckue oGpa3soBare/bHbIE
n/n Bcero U3Yy4YeHHS
padoThI padoThI pecypchbl
1 DBOJIOLUS ¥ METOJIBI €€ N3yUCHHUS 1 bubamorera LIOK
https://m.edsoo.ru/863ea20e
5 Hcropwust pa3BUTHS TIpEICTaBICHUH 00 1 bubmmoreka [JOK
3BOJIOIHH https://m.eds00.ru/863e9570
bubmuoreka LIOK
3 MitkpooBomoriis 1 https://m.edsoo.ru/863e9cle
[Momynsiys Kak 3IeMeHTapHas eHHATA
4 BHJA ¥ dBomonnu. JlaboparopHas pabora 1 05 bubmmorexa [IOK
Ne 1 «CpaBHenue BUJIOB 110 ' https://m.eds00.ru/863e99c6
MOP(OJIOTHYECKOMY KPUTEPHUIO
5 JBmKkyIne cuitel (3IeMeHTapHbIe 1 bubmmorexa [IOK
(baxToph) IBOITOIHN https://m.edsoo.ru/863e9da4
6 EctectBennsiit 0T00p U ero hopmMbl 1 bubamorera LIOK
https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 3BONIOLINAN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 Bup0oOpazoBanue. JlaboparopHas pabora 1 05 Bubmorexa [JOK
Ne 2 «Onucanue npuCoCcOOICHHOCTH ' https://m.edso0.ru/863e9fde
opranusma u €€ OTHOCUTEIBHOTO
XapaxkTepa»
8 Hamnpasnenus u yT MakpO3BOJIIOLIMH 1 bubmorera LIOK
https://m.edso00.ru/863e9cle
9 HeoOpatumocTs 3BOMIOINN 1
10 Wcropus xxu3Hu Ha 3emiie U METONBI €€ 1

H3y4YEHUS



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

I'unote3sl MMPOUCXOXKACHU ) KU3HU Ha

bubmuoreka LIOK

1 3emne https://m.edsoo.ru/863ea5a6
Pa3Butue xu3HM Ha 3emiie 1o 3pam U Bubnmuorexa LHOK
12
EPHUOIaM https://m.edsoo.ru/863ea6be
OCHOBHBI€ 3Tambl ABOJIOIUI
aCTUTENFHOTO M YKHBOTHOTO MUpA.
13 pHpaKTI/IquKaﬂ paboTa Ne 1 «I/I3yIT)~IeHI/Ie 0.5 bubmiorexa IOK
’ https://m.edsoo.ru/863ea8bc
HCKOMIAaeMBIX OCTaTKOB PACTEHUH 1
JKHUBOTHBIX B KOJVNICKIUAX»
14 CoBpeMeHHas cucTeMa OpraHudeCcKOro bubnuoreka [IOK
MHpa https://m.edsoo.ru/863ea48e
15 OBOJTIOIMS YeJIOBEKA (aHTPOIIOTEHE3) bubmiorexa LIOK
https://m.edsoo.ru/863eac2c
16 JBwwkymiue cuibl (pakropsl) Bubmuorexa [JOK
aHTpPOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJFH YBOJIOLINH YEI0BEKa
18 YenoBeueckue pachl U MPUPOAHbBIE Bbubnuorexa LIOK
aJlanTalyy 4yeaoBeKa https://m.edso00.ru/863eaea2
PesepBHblii ypok. O000IICHHE TIO TEME
19 «BO3HUKHOBEHHE U Pa3BUTHE XKU3HU Ha
3emie»
20 OKoJorus Kak Hayka
21 Cpensl 00UTaHUS U SKOJIOTHIECCKUE Bubnunoreka [IOK
(baxTopbl https://m.edsoo.ru/863eafec
Aobuoruueckue hakropsl. JlabopaTopHas
pabota Ne 3. «Mopdonoruueckue
99 0COOEHHOCTH PACTCHHUH M3 pa3HBIX MECT 05 Bbubnuoreka [IOK

oburanus». JlaboparopHnas padora Ne 4.
«BnusiHKE cBeTa Ha POCT U pa3BUTHE
YEepPEHKOB KOJIeyCay

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmuoreka LIOK

23 Buoriieekue GaKTope! ! https://m.eds00.ru/863¢b348
DKOJIOTUYECKUE XapaKTEPUCTUKU
24 nomysinuu. [Ipaktnaeckas padora Ne 2 1 05
«IToacY€T MIOTHOCTH NOMYISAUI pa3HbIX
BUJIOB PACTEHUID
25 Coo0r1iecTBa OpraHu3MOB — OUOIICHO3 1 Eggg?ﬁ:ii?rﬁm 63eb46a
Bu6nmoreka IJOK
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHUCTEMBI) 1 https://m.edsoo.ru/863eb46a
21| xanommeceune nupawaa,Caoticrs 1 buGaorexa LIOK
sxocucTem, CyKiieccus https://m.edso00.ru/863eb5fa
28 [Ipupoanbie S3KOCUCTEMBI 1
29 AHTpPONIOTeHHBIE 3KOCHUCTEMBI 1
30 bruocdepa — rmobanpHas 3xocucTeMa 1 bubmmorexa [IOK
3emin https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYLIECTBOBAaHUS 1 Bbubnuorexa LIOK
ouochepn https://m.edso00.ru/863ebd16
32 UYenoreuecTBo B Onochepe 3emiin 1
33 CocyniecTBoOBaHUE IPUPOABI U 1 Bbubnuorexa LIOK
YeJIOBEYECTBa https://m.edsoo.ru/863ebale
34 Pezepsuslii ypok. O0001I€HNE TEMBI 1
«Co0011IecTBa U 9KOJIOTHIECKUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB T10 34 25

[TPOT'PAMME
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https://m.edsoo.ru/863eba1e




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS 0CHOBHOM
o0pa3oBaTeIbHON MPOrPaMMBbI CpeHero 0011ero oopa3oBanus

CdopMupoBaHHOCTH 3HAaHHH O MECTE W POJHM OHMOJOTHUH B CHCTEME HAyYHOTO
3HaHMUsI €CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HayYHOH KapTHHBI MUpPA M HAYYHOTO MUPOBO33PEHHS; O BKJIAZEC POCCHICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHM; (HYHKIMOHATBHOU

IrpaMOTHOCTH YCJIOBEKaA I PEHICHUA JKU3HECHHBIX 3a1a4

YMeHHe pacKphIBaTh COAEp)KaHWE OWOJIOTMYECKHX TEPMHUHOB M TOHSTHIA:
XKHU3Hb, KJETKa, OpraHu3M; Merabonn3M (0OMEH BeElIeCTB W IMpeBpallcHHE
SHEPruM), TOMEOCTa3 (CaMOpPETYIALHs), YPOBHEBas OpraHM3alHs >KHUBBIX
CHCTEM,  CAaMOBOCIIPOM3BEICHHE  (PEHNpOAYKIMs),  HACJIEACTBEHHOCTD,

HU3MEHYNBOCTD, POCT U Pa3BUTUEC

YMenue wu3narate OWOJOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTauroHHas), 3akousl (I'. Mengens, T. Moprana, H.W. BaBunosa) u yuenus
(0 meHTpax MHOrooOpasusi ¥ HPOUCXOXKICHMS KyJIbTYpHbIX pacreHuid H.U.

BaswusnoBa), onpenesisaTh rpaHUIBl UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BiaajieTh METOIaMU HAyYHOTO TO3HAHUS B OMOJIOrHM (HAOIIOICHUE U
OMNMCAaHUE KUBBIX CUCTEM, IPOLECCOB U SIBJICHUM; OpraHU3alys U NPOBEICHUE
OHMOJIOTMYECKOr0  JKCIIEPUMEHTA, BBIIBHKCHHE THIIOTE3bI, BBISBICHHC
3aBUCHMOCTH MEX]y UCCIECIyeMbIMH BEIHUYNHAMH, OOBSICHEHHE TTOTYYEHHBIX
pe3yJIbTaTOB, MCIOJIb30BAHHBIX HAy4YHBIX IIOHSTHH, TEOpPUM U 3aKOHOB;

YMCHHUE [CJIaTh BbIBOABI HAa OCHOBAHHNHU MMOJTYUCHHBIX pe3yJ’IBTaTOB)

YMeHue BBbIIENATh CYLUIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U
JYKapHoOT, OJHOKIECTOYHBIX M MHOTOKJIIETOYHBIX OPTaHW3MOB; OCOOCHHOCTH
IIPOLIECCOB OOMEHA BEIIECTB U MPEBPAIEHUS SHEPTHUH B KJIETKE, (JOTOCHHTE3a,
IJTACTHYECKOTO M JHEPreTUUYECKOTO OOMEHa, XEMOCHHTE3a, MHUTO3a, MeH03a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHHUSI, HMHJMBUIYAIbHOIO PAa3BUTHUS OpraHu3Ma

(oHTOTCHE3)

YMmeHue NPUMCHATH IMOJTYYCHHBIC 3HAHUA JIA 06B$ICHCHI/IH 6PIOIIOFI/I‘ICCKI/IX
NPOLIECCOB U  SABICHUW, NI TPUHATUS MPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOW KHM3HU B IEJISIX o0eciedeH sl 0€30MaCHOCTH CBOETO 3/I0POBbS
Y 3JI0POBBS OKPYKAKOIIUX JIFOJIEH, COOIIOICHHSI HOPM IPaMOTHOTO MTOBEICHUS
B OKpYXalIIeH TMPUPOAHOW  cpeme; TMOHUMAaHHE  HEOOXOAMMOCTH
WCTIONIb30BAHUS JIOCTHXKEHUIH COBPEMEHHOW OMOJIOTHHM U OMOTEXHOJIOTUN ISt

PaIMOHATBHOTO TPUPOIOTIOIH30BAHHS

Vmenne pemiate 3JCMCHTAPHBIC TCHCTUYCCKUC 3aJa4d Ha MOHO- H




TUTUOPUTHOE CKpEIIMBAaHUE, CICIUICHHOS HACICIOBAHHE; COCTABIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHMS IS TpeICKa3aHusl HAacIeIOBaHMS TIPHU3HAKOB

Yy OPTaHU3MOB

10

VYMeHHUE BBIIOIHITH na6opaTopHLIe U TMPAKTHYCCKUC pa6OTI>I, CO6J'IIOI[&TI>

MpaBmIIa IpY paboTe ¢ yIeOHBIM U TabOPaTOPHBIM 000y IOBaHHEM

YMeHHe KPUTHYECKH OICHUBATh W HWHTEPIPETHPOBATh HHOOPMAIIHIO
OMOJIOTMYECKOr0 COJICPXKaHUS, BKIIIOUYAIONIYIO IICEB/IOHAYYHbIC 3HAHHS U3
pasnumaHbix  uctouHHKoB (CMMUM, HaydHO-TIONyNApHBIE  MaTepuabl);
ATHUYECKHUE ACICKThl COBPEMCHHBIX HCCIICJIOBAHUN B OWOJIOTHH, MEIUIIUHE,

OMOTEXHOJIOTUU
YMeHue co3naBath COOCTBEHHBIC THCHMEHHBIE W YCTHBIC COOOIICHUS,
0000mIast OHOJOrMYECKYI0 HWH(POPMAIMI0 W3 HECKOJIbKUX HCTOYHUKOB,

IPaMOTHO HCIIOIb30BaTh MOHATUIHBIN anmapat O1oJorun

11 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsieMble npeaAMeTHbIE Pe3y/JIbTAThl 0CBOCHUSI OCHOBHOI
o0pa3oBaTe/IbHOM POrPaMMBbI CpeHero 0011ero oopa3oBanus

ChopMUpOBaHHOCTH 3HAHUHM O MecCTe M PO OMOJIOTHH B CUCTEME HAyYHOT'O
3HaHMsI €CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HayYHOH KapTHHBI MUpPA U HAYYHOT'O MUPOBO33PEHHS; O BKJIAJE POCCUICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OuoNOruM; (HYHKIIMOHATBHOM

TpaMOTHOCTH YCJIOBCKA I PCIICHUS )KU3HCHHBIX 3a1a4

YMeHune pacKpbIBaTh COACPIKaHNE OMOJIOTHYECKUX TEPMUHOB U IOHSATHIA: BUJ,
MOMYJISIHSA, TeHOMOH ], SBOJIOIHMS, JBUKYIIUE CHIIBI ((PaKTOpPhI) IBOIIOIUH,
MPUCHIOCOOJIEHHOCTh ~ OPraHU3MOB,  BHIO0OOpa3oBaHME,  SKOJIOTHUECKHE
(bakToOpbl, JKOCHCTEMA, TMPOJYIEHTH, KOHCYMEHTHI, pEAYyLEHTHl, Ienn

MUTaHMsI, YKOJIOTHYECKas MMpaMuia, OnoreoreHo3, ouochepa

YMmenue wu3znarath OHOJNOTHYECKHE TeOpuu (IBOMIOLMOHHAsA Teopus Y.
JapBuHa, cuHTEeTHYecKas TEOpHs HBOJIOIUH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponsieBoro cxoxactBa K.M. Bapa, uepenoBaHus riaBHBIX HallpaBICHUH U
nyteit sBomonuu A.H. CeBepiioBa, yuenust o 6uochepe B.M. Bepnauckoro),

OIMPEACIATh 'PAaHUIIBI UX IIPUMCHUMOCTH K JKUBBIM CUCTCMaM

Vmenune BJIAACTbL METOAAMH HAYYHOI'O IIO3HAHUS B ounonoruu (Ha6J’IIO,I[CHI/IC n
OIMUCaHNE XUBBIX CUCTEM, IIPOLECCOB U HBHGHHﬁ; opraHusanys 1 NpoBCACHUEC
OHOJIOTHYECKOr0 OKCIICPUMCHTA, BBIABMXXCHHUC THUIIOTC3bI; BLIABJIICHUC
3aBUCUMOCTU MEXY UCCIEAYEMBIMU BEIIMUMHAMU, 0OBsICHCHHE IMOJTY4YCHHBIX
PE3yJIbTaTOB, HCIOJB30BAHHBIX HAYYHBIX HOH}ITI/II;’I, Teopnﬁ Hn 3aKOHOB,;

yYMEHHE JeNIaTh BHIBOJIbI HA OCHOBAHHH IOTyYE€HHBIX PE3yIbTaTOB)

VYMeHHne BBIACIATH CYIIECTBCHHBIC IIPU3HAKMW CTPOCHUA OMOJIOTHYECKUX




OOBEKTOB: BHJOB, IOIMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, DPEIYICHTOB,
OMOreoIeHO30B M JKOCHUCTEM; OCOOCHHOCTH IIPOIIECCOB HACIEICTBEHHON
HW3MEHYMBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHus,
HPUCHOCOONICHHOCTH OPraHU3MOB, JIEHCTBHUSI JKOJOTHYECKUX (AKTOPOB Ha
OpraHu3Mbl, [EPEeHOCa BEIISCTB M IOTOKA OJHEPIrHM B JKOCHCTEMaXx,
AHTPONOTCHHBIX W3MEHEHHH B DKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOpPOTa

BEIIIECTB U OMOTCOXUMHUYECKUX ITUKIOB B OHOCchepe

YMeHre NpUMEHSTh MOJyYCHHBIC 3HAHUS A OOBSICHEHHS OMOJOTMYECKHX
IPOLIECCOB M SIBICHUH, M1 NPUHATHA TPAKTHYECKUX pELICHUu#l B
MOBCEHEBHOM KHM3HU B LEJSIX oOecrieueHusi 0e30MacCHOCTH CBOETO 3/0POBbS
1 30POBbS OKPY>KAIOIIUX JFOAEH, COOIIOIEHHSI HOPM TPAMOTHOTO TOBEICHUS
B  OKpYXalollell TOpUpPOJHOW  cpele; TOHUMAaHHE  HEOOXOIWMOCTH
KCIIOJIb30BaHUS JIOCTIDKEHUI COBPEMECHHOHM OWOJIOTHMHU I PAalMOHAIBLHOTO

MIPUPOAOIOIH30BAHUS
YMeHue pemarh dJeMEeHTapHble OHMOIOTHYECKUE 3a[aud, COCTaBIISATh CXEMBI
[IEPEHOCa BELIECTB M SHEPTUH B SKOCUCTEMaX (1IeTH MUTAHU)

YMeHue BBIIONHATH J1a0OpaTOpHBIE W TpaKTHYecKue pabdoThl, COOI0AaTh

MpaBuiIa npy paboTe ¢ yueOHbIM U 1abOpaTOPHBIM 000PYIOBaHUEM

YMeHrne KpPUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH HHOOPMAIIHIO
OMOJIOTHYECKOI0 COJEpIKaHMsI, BKIIIOYAIOLIYIO ICEBJOHAYYHbIE 3HAHUS U3
paznuuHbix  ucTtoyHHkoB (CMM, HayyHO-TIONyNsSpHBIE  MaTepuabl);
paccMaTpuBaTh TJI00ANbHBIE JKOJIOTHYECKHE IPOOJIEeMbl COBPEMEHHOCTH,

(hopMHPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO ITO3UIIUIO
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YMeHue co3iaBaTh COOCTBEHHBIE ITMCBMEHHBIE W YCTHBIC COOOIICHHMS,
0000mast OWONOTHYECKYI0 WH(POPMAIMI0 W3 HECKOJbKUX HCTOYHUKOB,

T'paMOTHO MCIIOJIB30BAaTh MOHATUNHBIHN armapar ouoioruu



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KJIACC
Kon ITpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
1 Buonorus kak Hayka
11 buonorust — Hayka o xuBoi mpupojae. Ponp Guonoruu B popMupoBaHnr COBpEMEHHOM
' HAY4YHOU KapTuHBI Mupa. CucteMa OMOJIOrHYECKUX HayK
12 Metoabl TO3HaHMS JKUBOM NPUPOABI (HAOTIOAEHHE, OKCIEPUMEHT, OIHCaHHE,
' H3MEpeHne, KiaccuuKaIis, MOJISTHpPOBaHNe, CTATUCTHYECKast 00padoTKa JaHHBIX )
2 JKuBbIe CHCTEMBI U X OpraHU3aIHs
91 Kusbie cucrempl (OMocWcTeMBI) Kak TMpeaMeT wu3ydeHus Ouornorun. CBolcTBa
' OduocucTeM U UX pazHooOpazue
99 YpoBHM  opraHu3aluy  OMOCHCTEM:  MOJEKYJSPHO-TEHETUYEeCKUH,  KJIETOYHBIH,
' OpPTaHU3MEHHBIH, OMYJIANOHHO-BH/IOBON, 3KOCUCTEMHEIH, OMochepHbIit
3 XHUMUYECKHI COCTaB U CTPOEHHUE KIIETKH
XUMHYECKUM  CcOCTaB  KIETKH.  XHMHYECKHE  JJEMEHTBhl:  MaKpO3JIEMEHTHI,
3.1 MHUKpO3JIeMeHTHl. Bona n MuHepanpHble BemiecTBa. OYHKIUM BOJBI U MUHEPATBHBIX
BellecTB B kietke. [lognepxanne ocMoTHYECKOTO OaaHca
benku. CocraB u cTpoeHHe O€NKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
Hezamenumbie W 3aMEHHUMBIE AMWHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpBI OEITKOBOWM MOJIEKYIbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS M YE€TBEPTHUHAS
3.2 CTpyKTypa). XUMHUYeCKue cBoiicTBa OenkoB. buonorndeckue GpyHKIMN GEIKOB.
®depmeHTHl — OMoIOTHYecKue KaTanu3aropbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyOctpatHas crermupuvHocTh. KodepmenTtsl. Burtammubel. Otinuus (epMeHTOB OT
HEOpPraHUYEeCKUX KaTaJIn3aTOpOB
YrneBonbl: MoHOcaxapuabl (TTIOKO3a, pubo3a © JIe30KCcHpHO03a), AMCaxapUibl
(caxapo3a, JaKkTo3a) W MOJUCaXapuAbpl  (Kpaxmall, TJIMKOTEH, IIEJUTI0NI03a).
Buonornueckue GyHKINM yTrIeBOAOB.
3.3
Jlunuapr: TpurmMuepuasl, crepounsl, ¢ochomunuasl. ['mapodunasHO-THIPOPOOHDIE
cBolicTBa. buonormueckne ¢yHknuu smnuno. CpaBHEHHE YITIEBOJOB, OENKOB U
JUNHAJ0B KaK UICTOYHUKOB SHEPTUH
3.4 Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIE€UHOBBIX KHUCIIOT.
' Crpoenue u ¢pynkunu JJHK. Crpoenne u pynxkunn PHK. AT®: crpoenue u pyHkunu
35 Hutonorus — Hayka o kietke. Kierounas teopus. MeToapl H3ydeHHs! KIETOK
36 Kiretka xak nemocTHast kuBasi cuctema. OOIue Ipu3Haky KIIETOK: 3aMKHYyTas Hapy>KHas
' MeMmOpana, monekyisl JJHK xak reHeTndeckuii anmapar, cucremMa CHHTe3a Oenka
Tumel KJIETOK: JyKapuoTWdeckas M mpokapuorhdeckas. (OCOOCHHOCTH CTPOCHHSA
3.7 MIPOKAPUOTHYIECKOM KiIeTKH. Kierounas ctenka 6akrepuil. CTpoeHHE dyKapHOTHIECKOH
kieTkr. OCHOBHBIE OTIAMYMS PACTUTEIHHOM, )KUBOTHOW M TPUOHOM KIIETKH
3.8 [ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKA, TITUKOKATUKC, WX (DYHKIIUHL.




[Mna3matnueckass MmemOpaHa, e€ cBoiicTBa U (yHkmu. [{utomnazma u e€ opraHOWIBL
OnHoMeMOpaHHBIE OpPTaHOMABI KJICTKH: SHuormriazMaTtmdeckas ceth (OIIC), ammapat
lonbmxu, nu3ocoMsbl. [10JTyaBTOHOMHEIE OPTaHOWABI KIIETKH: MUTOXOHIPUM, TUTACTHIBL.
[IponcxoxaeHre MUTOXOHAPUH U TUIacTua. Buasl mractua. HemeMOpaHHBIC OpraHOWIBI
KJICTKM: PHUOOCOMBI, KIICTOYHBIA IEHTP, PECHUYKH, XKTyTUKW. (DYyHKIMHM OpraHoujioB

KJIIeTKH. Bximroyenns

3.9

Anpo — perymaropHelid TeHTp KieTkn. CTpoeHme sApa: saepHas 000J0dKa,

KapuoIujiasMa, XpoMaThlH, AAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BC€IICCTB B KJICTKC
)KI/IE}HGI[GHTCJII)HOCTI) KJICTKH

OOMeH BemecTB, HWIM MeTaboau3M. AccHMUIAIUA  (TUTACTHYSCKHH OOMEH) |
IUCCUMIIISIIAA  (9HEpreTHUecKkuii oOMeH) — JBe CTOPOHBI E€AMHOrO Ipoliecca
Merabomm3ma. Tumel oOMEHa BemiecTB: aBTOTPOGHBIH © TeTepoTpodHbIA. Pob

(depMeHTOB B 0OMEHE BEIIECTB U NPEBPAIIEHUHN SHEPTUH B KIIETKE

4.2

4.3

®dorocunre3. CmetoBas M TeMmHOBas (a3el QorocuHTe3a. Peakinmu QoTocuHTE3a.
D¢ddexTuBHOCTH poTOCHHTE3a. 3HAUEeHUE (POoTOCHHTE3a IS KU3HU Ha 3emie. BrusHue
yCIOBUH cpefpl Ha (OTOCHMHTE3 M CIOCOOBI TIOBBIIICHUS €ro MPOXYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHH.

XeMocuHTe3. XEeMOCUHTE3UPYIONUe OaKTepuu. 3HAUCHUE XEMOCHHTE3a JIJIS KU3HU Ha

3emiie

OHepreruueckuii oOMeH B KieTke. PaciieruieHue BellecTB, BbIICIEHHE U
aKKyMYyJUPOBaHUE HDHEPrHMHM B KIETKE. JTambl dHEPreTHYecKoro oOMeHa. [ mmkomius.
Bpoxenne u ero Buapl. KucnmopogHoe OKHCIEHHE, WIM KIETOYHOE JbIXaHHE.

O PeKTUBHOCTL SHEPreTUUECKOT0 OOMEHA

4.4

4.5

5.1

Peakiun matpuuHoro cuHTe3a. ['eHernueckass wHpopmamms u JHK. Peamuzanms
reHeTHYecKol wuH(popMauMd B KJIETKe. [eHeTHMYeckuidi KOO M ero CBOWCTBA.
Tpanckpuniuss — wMatpuuabiii cuHTe3 PHK. Tpancmsiims — OuocuHTe3 Oenka.

Konuposanne amuHokucnot. Pois pubocom B OnocuHTe3e Oenka

Hexnerounsle ¢opmel xu3Hu — Bupycel. Hctopus otkpeitust Bupycos (.M.
WBanoBckuii). OCOOCHHOCTH CTPOCHHS U KHU3HEACIATEIBHOCTH BUPYCOB. bakrepuodaru.
bonesnn pacTeHmid, JKHMBOTHBIX M UEJIOBEKa, BBI3BIBAEMBIE BHpycaMu. Bupyc
ummyHozeuiura denoBeka (BUY) - Bo3Oymurens CIIW/a. Tlpodmiakrtuka

pacnpocTpaHeHus! BUPYCHBIX 3a00JIeBaHUM
PasMHOXEHME U HHAUBUYAJIBHOE Pa3BUTHE OPIaHU3MOB

Knerounslii nuki, win >KU3HEHHBIA MK KieTkd. WMHTepdasza m muros. Ilpomeccsl,
mporekarone B uHTepdaze. Permmukanus — peakius MmaTpudHoro cuurtesa JJHK.
Crpoenue xpoMocoM. XpOMOCOMHEIN HA0Op — KapHOTHIL. JIUILTOUTHBINA U TallIOUHBII
XpoMocoMHBIE Habopbl. Xpomatuapl. lluTonormdeckue OCHOBBI pa3MHOKEHHUS U
MHAWBUIYAIBHOTO Pa3BUTHUS OPraHU3MOB.

Henenue kmetkn — muTo3. Craamm mwurtosza. [lporieccsl, MpOMCXOASIINE HAa Pa3HBIX

CTaIuIX MUTO3a. BHonornaeckuii CMBICII MUTO3a




5.2

53

5.4

@®opMbl  pa3sMHOKEHHS OpraHU3MOB: Oecmojoe H TojJoBoe. Bunmel Oecnoioro
pa3sMHOXKEHUS:  JEJCHHE HaABOE, II0YKOBaHME OJHO- M  MHOTOKJIETOYHBIX,
crnopooOpa3oBaHHe, BEreTaTMBHOE pa3MHOXKeHHe. VICKYyCCTBEHHOE KIOHHPOBaHUE

OpPraHu3mMoB, €0 3HAUYCHHUEC JJI CCICKINU

[TomoBoe pasMHOXeHHE, €T0 OTIINYHS OT 0ECIOIOrO.
Metio3. Cranuu meiio3a. [Ipoieccsl, mpoucxosime Ha cTaausx meiosa. [loBenenue

xpomocoM B Mero3e. Kpoccunropep. bruonornueckuit CMbIC U 3HaUeHHUE Meiio3a

I'amerorenes — mporecc 00pa3oBaHMUs IOJOBBIX KJIETOK Y KUBOTHBIX. [1010BBIE Keme3b!:
CeMEHHUKH M simyHuKH. OOpa3oBaHHWE M pa3BUTHE I[OJIOBBIX KJIETOK — TraMeT
(cmepmaTozoma, sifmekieTka) — crepMaroreHe3 w ooreHe3. OcOOEHHOCTH CTpPOSHUS

SIMIIEKIJIETOK U criepMaTo3ouaoB. OmtonorBopenue. IlapreHorenes

5.5

WuauBuayansHoe pa3BUTHE (OHTOreHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOPHOTCHE3).
Otanbl 3MOPUOHAIBHOIO PAa3BUTUS y IO3BOHOYHBIX O KMBOTHBIX: JApOOJICHHE,
racTpyJssnus, OpraHoOreHes. [TocTamMOproHaIBHOE pa3BUTHE. Tunsl
MTOCTAMOPHUOHATIFHOTO Pa3BUTHS: MPAMOe, HenpsiMoe (JIMYMHOYHOE). BiustHre cpenpl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKAEHHBIC YPOICTBA.

Poct u pasButrue pacteHuidl. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOECHUE CEMEHU,

CTalun pa3BUTUA

6.1

HaCHeHCTBeHHOCTL 1 U3MCHYHMBOCTL OPraHU3MOB

IIpenmer m 3amaum reHeTwku. Mcropusa pa3BuThs TeHETHKH. Bknax poccuiickux u
3apyOeKHBIX YUYEHBIX B pa3BUTHE T€HETUKU. MeToJbl TeHETUKH (TMOPUIOIOTHYECKHT,
LUTOT€HETUYECKUH, MOJIEKYISIpHO-TeHeTHYecKHii). OCHOBHBIE T€HETHYECKHE MOHSITHS.

I'enermueckas CHUMBOJIMKA, UCIIOJIb3yEMaA B CXEMaX CerHII/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH  HACJIeJJOBaHMs IPHU3HAKOB, YCTaHOBJIEHHble [. MeHzaenem.
MoHornOpugHoe ckpeumBanue. 3aKOH €JUHO00pa3usi rTHOpUIOB HEPBOrO MOKOJICHHS.
[IpaBuno moMuHMpPOBaHUA. 3aKOH pacIIeTJIeHUs MPU3HAKOB. [ MIMoTe3a YUCTOTHI ramer.
[lonHOE 1 HETOJIHOE TOMUHUPOBAHUE.

Jdurnbpuanoe ckpemuBaHWe. 3aKOH HE3aBHCHMOTO HACIEJIOBaHUS IPU3HAKOB.
LuTtorenerndyeckne  OCHOBBI ~ JUTHOPHOHOTO  CKpEIIMBaHHS.  AHaIM3HpYIOLIee
CKpemuBaHue. lcrmonp30BaHNEe aHAIM3HUPYIOMIETO CKPEIIMBAaHUS I OmNpeAeseHUs

TeHOTHIIa 0CO0OH

CueruieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo crerieHHOMY
HaCJIEIOBAaHUIO TEHOB. Hapylnenue cLeIuieHrs T'eHOB B pe3ylbTaTe KPOCCHHIOBEpa.
XpoMocoMHas TeOpUsl HACTIEACTBEHHOCTHU. | e HeTUUEeCKrEe KapThl.

I'enernka moma. XpoMOCOMHOE OIpeieIeHre 1MoJIa. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble OpraHu3Mbl. HacinenoBanue Mpu3HaKoOB, CLETIIICHHBIX

C I10JIOM

6.4

N3menunBocTh. Buapl M3MEHYMBOCTH: HEHACIIEICTBEHHAas W HACIIEACTBEHHas. Poib
Cpeabl B HCHACICACTBEHHOW M3MEHYMBOCTH. XapaKTePUCTHKA MOIU(MUKAIMOHHOMN
U3MEHUYMBOCTHU. BapualmoHHBI psg W BapuallMoHHas KpuBas. Hopma peakuuu

IMpU3HaKa. KonnuecTBeHHBIE M KAUECTBCHHEIC IMMPpU3HAKNU U UX HOpMaA pCaKl1u. CsoiicTBa




MO,E[I/I(l)HK&LII/IOHHOfI HU3MCHYNBOCTH

6.5

Hacnencrennas, W TEHOTHUITHYECKas, W3MEHUYHBOCTD. KomOunaTuBHas
M3MEHYMBOCTH. Mei03 W MOJI0BOH TPOIECC — OCHOBA KOMOWHATHBHON M3MEHYHBOCTH.
MyrainuonHas W3MeHYMBOCTh. Kiaccuukanus MyTanuii: TEHHBIE XPOMOCOMHBIC,
reHoMHBIe. YacToTa W TpWYMHBI MyTanmmid. MytareHHsle  (aKTOpHL. — 3aKOH

TOMOJIOTUYCCKUX PAIOB B HaCJ'ICI[CTBeHHOﬁ u3MmeHunBoctd H.M. BaBuiosa

6.6

I'enetuka uwenoBeka. Kapuotun uenoBeka. OCHOBHBIE METONBI T'€HETUKH 4YEIOBEKA:
TeHEeaJOTUIEeCKUN, ONM3HEIOBBINA, [IUTOTEHETHIECKNH, OMOXUMIYECKUH, MOJIEKYIIIPHO-
TeHEeTUYCCKHUH. CoBpeMeHHOE onpeJieicHe TeHOTHIIA: MOJTHOTEHOMHOE
CEKBCHUPOBAaHHE, TI€HOTUIIMPOBaHHE, B TOM uyucie c¢ mnomombio IIIP-ananusa.
Hacnencreennsie 3a00/IeBalus YeIOBEKA: TEHHEIE 00IE3HM, 00IE3HH ¢ HACICACTBEHHOM
MIPEIPacIIONIOKEHHOCTEI0, XPOMOCOMHBIE OoJne3HH. ComaTHyecKue W TeHepaTHBHBIE
MyTanuu. [IpuHIMIBL 370poBOro oOpa3a J>KW3HU, JAUArHOCTUKH, NPO(QHIAKTHKUA U
JIEYeHUST TeHeTHYeCKuX OonezHed. MemuKo-TeHeTHYeCKOe KOHCYIBTHPOBAHHE.
3H3‘ICHI/IC MCI[I/I].[HHCKOﬁ T'CHCTUKU B HpeILOTBpaHlCHI/II/I " JICHCHUU TI'CHCETHYCCKUX

3a00JIEBaHUI YeIOBEKA

Cenexrust opranuzMoB. OCHOBBI OHOTEXHOJIOTHHU

7.1

Cenekius Kak HayKa U MpoIecc. 3apoxKIACHUE CENCKIINN U qoMecTrkaius. Ydyenue H.U.
BaswuioBa o 1ieHTpax MpOMCXOXACHUS U MHOT00Opa3ns KyJIbTypHBIX pacTeHui. LleHTpsl

MPOUCXOXKICHUA TOMAaIHNUX )KUBOTHBIX. COpT, nopoaa, mirtaMmm

7.2

7.3

CoBpeMEeHHbIC METOJIbI CeICKIMH. MacCOBbIM U MHAMBUIYaAIbHBIH OTOOPHI B CEJICKIIUU
pacteHud U XKUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOPOACTBEHHOE CKPEIIMBAHUE —
uHOpuauHTr. Yucras nunaus. CKpeluBaHue YUCThIX JIMHUE. ['eTeposuc, win rudpuHas
cwia. HeponcteBeHHoe ckpemuBanue — ayrOpuawHar. OtnanéHHas rudpuamzanus U eé
ycrexu. VICKycCTBEHHBI MyTareHe3 W IMOJy4YeHHE MOJUIUIONAO0B. JlocTrkeHus

CCIICKIINN paCTeHI/Iﬁ, JKUBOTHBIX U MUKPOOPTraHN3MOB

buorexHomornss kak OTpaciab NPOU3BOACTBA. I'€HHAas HMHXKEHEpHUsA. OTallbl CO3JaHUA
pexombunantHoi JIHK w tpancrennsix opranuzmoB. Kierounass WH)XeHEpHsL.
Knetounsle kynpTypsl. MHKpPOKJIOHAJIBHOE pasMHOXEHHE pacTeHuil. KnoHupoBanue
BBICOKOIMIPOAYKTUBHBIX  CEIIbCKOXO3AWCTBEHHBIX  OPraHM3MOB. OKOJOTHYECKHE U

OTUYCCKHUEC HpO6J'I€MBI. I'MO - renerndecku MO,Z[I/I(l)I/I]_II/II)OBaHHI)Ie OpPraHU3MbI

11 KJIACC

Kox

I[IpoBepsieMblii 371eMEHT COIEPKAHUSA

DBOJIIOIIMOHHAS OUOJIOTUS

11

DBOIOIIMOHHAS TEOPHUsS U €€ MECTO B OMOJIOTHU.
CBugeTenbcTBa HBOMIONUUA. [lal€eOHTOJIOTHYECKHE: MOCIEI0OBATEILHOCTL IOSIBIEHUS
BHUJIOB B IaJICOHTOJOTHYECKOHN IIETONMCH, mepexonHbie (opMbl. bruoreorpaduueckue:

CXOACTBO M paziuuue (ayH U ¢GJIOp MaTEpPUKOB U OCTPOBOB. DMOPHOIOIMYCCKUE:




CXOACTBA U pa3jInvuia 3M6pI/IOHOB Pa3sHbIX BHUJOB ITIO3BOHOYHBIX. CpaBHI/ITGHLHO-
AHATOMHUYCCKHEC: TOMOJIOTMYHBIC, AaHAJIOTUYHBIC, PYIHMMCHTAPHBIC OpraHbl, aTaBU3MBbI.
MOHCKyJ’IHpHO-6I/IOXI/IMI/I‘IGCKI/ICZ CXO0ACTBO MCXAaHHU3MOB HaACJICACTBCHHOCTH W OCHOBHBIX

MeTa0OIMYECKUX ITyTeH Y BCEX OPraHU3MOB

1.2

1.3

14

OpomronmonHass teopus Y. Jlapsuna. Ilpeamochuikei BO3HUKHOBEHHS ITapBHHH3MA.
JBwkymue cuiasl SBOMIONWU BUAOB 1Mo JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TNpU
OTPaHUYEHHOCTH PECYPCOB, HEONpeaeIEHHas N3MEHINBOCTh, O0ph0a 3a CyIeCTBOBAaHNE,

€CTECTBEHHBII 0TOOD)

Cunretrnueckast Teopus 3Bojironn (CTD) u ocHOBHBIE €€ MONOKEHUSA. MUKPOIBOTIOIH.

HOHYHSIHI/IH KakK €JWHHIa BUJa 1 3BOJIIOIINHU

JBwxyme cuibl ((GaKkTOpbl) HBONIOLKMH BUIOB B MpHUpoe. MyTalMoOHHbBIN Mpouecc H
KOMOWHATHBHAs U3MEHUYMBOCTH. [loMyNsiiMOHHbIE BOJMHBI U Jpel¢ reHoB. M3omsums u
murpanusi. EcrecTBeHHBIH 0TOOp — Hampapistouuid  ¢aktop sBoionun. Dopmer
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoGneHHOCTh ~ OpraHM3MOB ~ Kak  pe3yiabraT  dBojronmu.  Ilpumepsr
MPUCTIOCOOJICHUH Yy OPTaHU3MOB. ApOMOP(O3bI U UINO0AAATITAIINH.

Bun u Bumoo6GpazoBanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BHI00OPAa30BAHHMS:

reorpauueckoe, FKOJIOrnIecKoe

15

MaxposBoutorusi. @opMbl 3BoONMIONNH: (QUIETHYECKAs], AUBEPreHTHAs, KOHBEPreHTHas,

napaensHast. HeoOpaTumMocTs SBoIIOIIH

Bo3HrkHOBeHHE U pa3BUTHE KU3HU HA 3emiie

2.1

2.2

JloHayuHbie IpencTaBieHus O 3apOKISHUH KU3HU. HaydHble TUITOTe3bI BOSHUKHOBEHUS
KU3HU Ha  3emsie:  a0uoreHe3 W MaHCHEpMHs.  XHMHYECKash  SBOJIOLMSL.
DKCIepUMEHTaIbHOE TIOATBEPXKICHUE XUMHUYECKOW O3BONIONUH. HavanmpHble 3Tarmbl
ounonormueckoit 3Bomonmu. ['mmoresa PHK-mwupa. llepBble KiIeTKM M HX HSBOIIOIUS.

@OpMHpOBaHI/IC OCHOBHBIX I'pYIIII ) KUBBIX OPIraHU3MOB

PasButne xu3Hm Ha 3emsie mo 3pam u nepuoxaM. Karapxei. Apxeiickas u
poTepo3oiickas 3pel. Ilaneo3olickas 3pa U €€ mepuobl: KeMOPUICKUI, OPIOBUKCKHIA,
CUITypUICKUM, JI€BOHCKUM, KaMEHHOYTOJIbHBIM, mepMckuil. Me3o3oiickad 3pa u €€
[IEPUOJIbL: TPUACOBBIM, FOPCKU, MEJIOBOM.

KaitHo3olickass spa u €€ NepuoIbl: MaJCOr€HOBBIN, HEOTE€HOBBIM, AHTPONOTCHOBBIM.
XapakTepucTuka KiuMaTa U T€O0JOTHYecKUX HpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLIUU
PACTUTEILHOIO U )KMBOTHOI'O MUpa. ApoMop(03bl Y pacTeHuil 1 )KUBOTHBIX. [TosiBrieHue,

pacIBET ¥ BEIMHPAHHE TPYIIIT )KUBBIX OPTaHU3MOB

2.3

Cucrema OPraHruvYeCKOro Mrupa Kak OTpaXCHUEC 3BOJIIOLNH. OCHOBHBIE CHCTEMaTHICCKHUE

TPYTITE OPTaHU3MOB

2.4

OBomonysl  4enmoBeKka. AHTpoOmoNorus Kak Hayka. Pa3BuThe mpeacTaBieHHil o

MIPOMCXOXKICHUHN YeloBeKka. MeToapl m3ydeHHus aHTpornoreHe3a. CXOACTBa M pa3iuyus




YEIIOBEKa M KUBOTHBIX. CUCTEMAaTHYECKOE TION0KCHHUE YETIOBEKa.
JBwkymme cuisl  ((pakTopsl) aHTpomoreHesa. HaclieZCTBeHHas W3MEHYHMBOCTh U
€CTeCTBeHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 KU3HW, W3TOTOBIEHHE OpPYAHU TpyIa,

MBINIJICHUE, PE€Yb

2.5

2.6

OCHOBHBIE CTaINM W BETBU JBOJIOIUH YEIOBEKa: aBCTPAJONUTEKH, YeloBeK yMeblH,
Yenosek npsamoxonamui, YenoBek HeaHAepTanbCKui, Uenoek pa3zymublid. Haxonaku
HCKOMAeMbIX OCTAaHKOB, BpEeMs CYIIECTBOBAHHA, OOJIACTh PACIPOCTPAHEHUS, OOBEM

TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPYAHS

YenoBeueckne pacbl. OCHOBHBIC OOJIBIIINE pachkl: €BPOICONAHAs (€Bpa3HiicKas), HErpo-
aBcTpasionJHasl (dKBaTopualibHasl), MOHTOJIOMJHAA (a3uaTCcKo-aMepuKaHCKas). UepTs
MPUCTIOCOOJIEHHOCTH TIPEICTABUTENICH YETIOBEUECKUX Pac K YCIOBHUSIM CYIIECTBOBaHHUS.

EnunctBo uenoseueckux pac. Kpuruka pacuzma

Opranu3mMsel U OKpY Karoias cpeaa

3.1

OKomorusl Kak Hayka. 3aJadyd M pa3ielbl dKOJOTHU. METOIbl JKOJOTHYECKUX
HCClieIoBaHnH. DKoJIorndeckoe MUpoBo33perue. Cpenbl 0OUTaHusT OpraHU3MOB: BOJIHAS,

Ha3€MHO-BO3AYyIlIHaA, IOYBCHHAA, BHYTPUOPTraHU3MEHHAA

3.2

Okonoruueckue (akropbl. Kiaccupukanus 3KoJ0THUeCKUX (aKTOPOB: aOMOTHYECKUE,

OHMOTHYECKHE H AHTPOIIOI'CHHBIC. I[eﬁCTBﬂe OKOJOTHMYECCKHX CpaKTOpOB Ha OpraHru3Mbl

3.3

3.4

Abuorndyeckue  (akTOpPBl:  CBET, TEMIIEPaTypa, BIAXKHOCTb. (DOTONEPUOHN3M.
[IpucnocoGneHust opraHu3MoB K JIEHCTBHIO abuoTHyeckux (axropos. buomornueckue

PUTMBI

buotnueckne ¢akropel. Bumel  OMOTHYECKMX  B3aWMOJCHCTBUI: KOHKYPEHIIWSA,
XUIIHUYECTBO,  IMMapasuTH3M,  MyTyajiw3M, KOMMEHCaIn3M  (HaxXJIeOHHYECTBO,
KBapTUPAHTCTBO), aMEHCAJIU3M, HEHTpaau3M. 3HaueHUEe OMOTHUYECKHX B3aMMOCHCTBUN

IJId CyHI€CTBOBAHUA OPTaHU3MOB B ITPUPOIHBIX COO6IHeCTBaX

3.5

DKOJIOTHYECKHE XapaKTCPpUCTHUKKU TIOIIYJIALN. OcCHOBHBIE IIOKa3aTeIn MOmyJIsInrun
YUCJICHHOCTD, INIOTHOCTBH, POXKIAACMOCTh, CMEPTHOCTD, IMPUPOCT, MUTPALIUA. HI/IHaMI/IKa

YHUCJICHHOCTH MOMYJIAINN U eé peryiianusa

Coo011ecTBa U DKOJIOTHUECKUE CUCTEMBI

41

Coo0miectBo  opraHuamMoB —  OmorieHo3.  CTpykTypbl  OWOIEHO3a:  BHAOBafd,

MPOCTPaHCTBEHHAs, Tpoduueckas (numiesas). Buapl-nomuaantel. CBs3u B OUOIIEHO3E

4.2

JKoJIoTHYecKue cHCTeMbl (dKocHucTeMbl). [ToHsiTHe 00 3KOocHcTeMe W OHOTeoIleHo3e.
qDYHKHI/IOHaHBHI)Ie KOMITIOHEHTBI 3KOCHUCTEMBI: MPOAYUCHTBI, KOHCYMCHTBI, PECAYLICHTHI.
KpyroBopor BemecTB u IOTOK SHEPTUH B 3KocucTeme. Tpodudeckue (MUILEBbIC) YPOBHU
sKocucTeMbl. Ilumessle nenu u cet. OCHOBHBIE TOKA3aTeNN YKOCHCTEMBI: OHomacca,
OPOAYKIHA. OKOJIOTHYECKHE NHPaMHUABL: TPOAYKLUWH, YHCICHHOCTH, OHWOMAcCCEHI.

CBo¥iCTBa 9KOCUCTEM: YCTOMYNBOCTD, CAMOpETyIslus, pazputue. Cykueccus

4.3

[IpupomHbie DKOCHUCTEMBI. DKOCHUCTEMBI 03Ep M PEK. OKOCHCTEMa XBOWHOTO WU




IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIC 3KOCUCTEMBI. ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI. bromornieckoe u
XO3SHCTBEHHOE 3HAUCHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

bruopasnoobpaszue kak akrop ycroitanBocTr 3kocucteM. CoxpaHeHrne OHOIOTHIECKOTO

pazHooOpa3us Ha 3emMie

Yuenne B.M. Bepuaackoro o 6mocdepe. I'paHuiier, coctaB u CTpyKTypa OHOChEpHI.

Kusoe BemectBo u ero ¢yakmun. OcoOeHHocTH Omocdepsl Kak TIIOOATHFHON

44 9KOCHCTEMBI. JlnHaMHUYeckoe paBHOBeCcHE M 00paTHas CBs3b B Onocdepe. KpyroBopoTst
BEIIECTB M OHMOTEOXMMHUYECKHE LHMKIBI 3JIEMEHTOB (yriepoia, a3ora). 30HAJIbHOCTH
6uocdepsl. OCHOBHBIE OMOMBI CYIIIH
UenmoBeuecTBO B Omochepe 3eMiau. AHTPONOICHHbIE HW3MEHEHUs B Ouocdepe.

45 ['mobanpHbBIE KOIOTHYECKUE TTPOOIEMEI.

OcHOBa PaLMOHAIBHOIO YIPAaBJICHUS NPUPOIHBIMH PECypcaMHd M HMX HCIOJIb30BaHHUE.

HocTmxeHnuns: OMOJIOTHY M OXpaHa MPUPOIBI




YYEBHO-METOANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buomorus. 10 wknacc. Ilaceunuk B.B., Kamenckuii A.A., Pyomo A.M. u np.; [lox penmakiueit
ITaceunuka B.B. AK1monepHoe 00111eCTBO «3naTennpcTBO «IIpocBemieHne»
* buonorus. 11 kmacc. Ilaceunmk B.B., Kamenckmit A.A., PyonmoB A.M. u nap.; Ilon pemakumeit

[Naceunuka B.B. AxnmonepHoe o6riectBo «M3narensctBo «IIpocBenieHue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

bubmuoreka LIOK






