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HOSACHUTEJIBHAS 3AIINCKA

ITpn pa3zpaboTke mporpaMmbl MO OHOJIOTMH TEOPETHYECKYI0 OCHOBY JJIsl ONpENeNieHHs] MOAXOIO0B K
(opMUpPOBaHUIO cozepXKaHUs ydeOHoro mpeamera «buonorus» cocraBuiy: KOHUIENTyalbHbIe mojoxenus GI'OC
COO o B3aUMOOOYCIIOBIEHHOCTH IIeJel, COJepKaHMs, pe3yJNbTaToB OOydeHUss M TpeOOBaHWH K YPOBHIO
TIOJITOTOBKY  BBITYCKHHUKOB, TIOJIOKEHUS 00 0OmMX IeNsX W TNPHHIMIAX, XapaKTEePU3YIONIMX COBPEMEHHOE
COCTOSIHHE CHCTEMBI CpefHero odmiero oopasoBanus B Poccuiickoit denepanun, a TakKe MOJ0KEHHUS O CrielupuKe
Ouonorny, e€ 3HAYCHUN B MMO3HAHWHN >KUBOW NPHPOABI U OOECIIEYEHNH CYIIECTBOBAHUS YEJIOBEUYECKOTO OOIIECTBA.
CoracHO Ha3BaHHBIM TTOJIOKEHHUSIM, OTIPEICIICHBI OCHOBHBIE (DYHKIIMH ITPOTPAMMBI 10 OMOJIOTHH 1 €€ CTPYKTYypa.

[Iporpamma 1o Omomnormu maéT MpeACTaBICHHE O IENIX, 00 oOmel crparernu oOy4eHHUs, BOCIUTAHHUA U
pa3BUTHSL OOydaroOIIMXCsS CPEeACTBAMU y4eOHOTO mpeaMeTa «buomorusy», ompenenseT 00s3aTenbHOE NMPEIMETHOE
COJIep)KaHUe, €ro CTPYKTYPY, paclpelelieHne Mo paszeiaM M TeMaM, PEKOMEHIYeMYIO IOCIeI0BaTelIbHOCTh
n3ydeHHs: ydeOHOro Mmarepuaiga C Yy4ETOM MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSI3€H, JIOTHUKU
00pa30BaTENLHOIO MPOIIECCca, BO3PACTHBIX 0COOCHHOCTEH 00yUYaIOIIUXCS.

B mporpamme 1o OHOJNIOTMHM TaKXe YYMTHIBAIOTCS TPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM M TPEJMETHBIM pe3yJibTataM oOydeHHuss B (OPMUPOBAHHMHM OCHOBHBIX BHJOB Yy4YeOHO-
TIO3HABATEJILHON AEATEIbHOCTH/YUEOHBIX JIEHCTBUI OOyYaromMXCsl 0 OCBOGHHIO COJEPXaHUS OHMOJIOTHYECcKOro
oOpa3oBaHUs.

B mporpamme o 6momoruu (10-11 xmaccel, 6a30BBI YPOBEHB) peaIn30BaH IMPUHIIUI IIPEESMCTBEHHOCTH B
n3y4eHnH OMOJIOTHH, Oarofaps 4eMy B HEW MPOCMaTPHUBACTCS HAIPABIEHHOCTh HAa Pa3BUTHE 3HAHUH, CBI3aHHBIX C
(hOopMHpPOBAHNEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHMS, IEHHOCTHBIX OPHEHTALMH JHYHOCTH, SKOJIOTHIECKOTO
MBIIIICHUS, IPEICTABICHUH O 37J0pOBOM 00pa3e *KM3HU M OCPEeKHBIM OTHOLICHHEM K OKPY’KaromleH MpUpOIHOH
cpene. I[losTomy Hapsgy ¢ n3ydeHHEM OOIIECOMONOTHYECKUX TEOPHUil, a TaKXKe 3HAHUI O CTPOCHHHU >KUBBIX CHCTEM
pa3HOro paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLIECCOB B MpPOrpamMMe MO OHOJIOTHH Y/AEIEHO
BHHUMAaHHUC HCITOJIB30BAHUIO MOJYYCHHBIX 3HAHUH B HOBCCHHCBHOﬁ JKU3HU IJI1 PEHICHUS MMPUKIIAIHBIX 3a/la4, B TOM
qucie: NpO(UIAKTHKM HACIEICTBEHHBIX 3a00JIeBaHUI YeloBeKa, MEAMKO-TEHETHYECKOro KOHCYJIbTUPOBaHHUS,
000CHOBaHHUSI JKOJIOTMYECKH LEJIECO00Pa3HOro MOBEICHHSI B OKPYXKAIOIIEH MPUPOIHON cpeje, aHajM3a BIWSHUS
XO3STICTBEHHOW JIEATENIbHOCTH YEJIOBEKa HA COCTOSHUE INPHUPOAHBIX M HCKYCCTBEHHBIX DIKOCHCTEM. Y CHIICHHE
BHUMaHHs K TPUKIAJHOW HANpPaBIEHHOCTH y4eOHOTro mnpenmera «bBHONOTHsS» NMPOIUKTOBAHO HEOOXOIMMOCTBHIO
oOecrieueHns] yCIOBUM JUISL PEIICHUS] OJHOM M3 aKTyalbHBIX 337ad IIKOJHHOTO OHOJOTHYECKOro 00pa3oBaHMS,
KOTOpast mpernosiaract GopMHUpPOBaHHE y 0OYUYarONIMXCsI CIIOCOOHOCTH alallTUPOBATHCS K M3MEHEHUSIM TUHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOT'O MUPA.

Buomornss Ha ypoBHEe cpenmHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHOoe Mecto. OHa oOecrmeumBaeT
(dopmupoBaHHe y O0yYaroOmUXcs MPEICTABICHUH O HAYYHOH KapTHHE MHUpa, pacmupseT M 00o0maeT 3HaHHS O
JKUBOWM IpHUpoze, €€ OTIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3alUy U 3BOJIOLUH, CO3MAET YCIOBUS !
MO3HAHMSI 3aKOHOB JKUBOM NPHUPOJIbI, (OpMHUpOBaHHS (YHKIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3J0POBOTO U
0e30rmacHoOro oopasza XM3HHU, SKOJOTMYECKOT0 MBILUICHNUS, IEHHOCTHOTO OTHOIICHHUS K )KUBOH ITPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHne OMOI0THS UMEET TaKKe JJI peIICHUA BOCIUTATE/IbHBIX U pa3BUBArOMIUX 3a1a4 CPEAHCTO
oOmiero 00pa30BaHUs, CONUANIM3AIUN OOydJaromuxcs. I3ydeHue Owuonormu 00CCICUYUBACT YCIOBUS IS
(OpMUPOBaHUSI HHTEIIEKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX M HHPOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOH KYJIBTYPBI,
CHOCOOCTBYET HWHTETpaly OWOJOTMYECKHX 3HAHWH C NPEICTAaBICHHSIMH M3 JAPYTMX Y4YEeOHBIX IpEeIMETOB, B
YacTHOCTH, (H3MKHM, XUMHUU W reorpaduu. Ha3BaHHBIC MONMOXEHHs O NpeAHa3HAYCHUH y4eOHOTO IpeaMeTa
«buonorus» cocTaBUIN OCHOBY JJIsL ONpEIETICHUs] MOJXOJ0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €TI0 COJEpPIKaHMUS,
MIPECTABICHHOTO B IPOTrpaMMe 110 OHOJIOTHH.

Otb6op comepxanus ydeOHoro mpenmera «buomorms» Ha 0a30BOM YpOBHE OCYIIECTBIEH C MO3HIUH
KyJIbTYPOCOOOPa3HOTO MOAX0Ja, B COOTBETCTBHM C KOTOPBHIM OOYYarOIIHECs AOJKHBI OCBOMTH 3HAHUS M YMEHHS,
3HauuMble A1 (OPMHUPOBAaHUS OOWIEH KyJbTYpHI, ONpEACNSAIOIINE aJeKBAaTHOE IIOBEJCHUE YENIOBEKa B
OKpYXalollel MPUPOJHON cpelie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOW JKM3HH M MPAKTHYECKOH AEATEIBHOCTH.
Ocoboe MecTo B OTOHW CHCTEME 3HAaHMH 3aHUMAIOT HJIEMEHTHI COJCPIKAHMs, KOTOpPbIE CIIy)KaT OCHOBOW JUIs
(hopMHpOBaHUs NIPECTABICHUI O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTHHE MUPA U [ICHHOCTHBIX OPHUCHTAIIHSIX
JIMYHOCTH, CHOCOOCTBYIOIINX TyMaHH3allUH OMOJIOTMYECKOr0 00pa30BaHMsI.

CTpyKTypUpOBaHHE COAEPKaHUsl y4eOHOTO MaTepHaia B IporpaMMe 1o OHOJIOTUHU OCYIIECTBIICHO € yYETOM
MIPUOPUTETHOTO 3HAUYCHUS] 3HAHWH 00 OTIMYMTENFHBIX OCOOCHHOCTSIX JKMBOW NPUPOIBI, O €€ YpOBHEBOH
OpraHM3alli U HBOJIIOIMH. B COOTBETCTBHM C 3TUM B CTPYKType y4deOHOro mpeaMera «buoiorus» BbIIeICHBI
CIIeAyIONIe CoAepKaTesibHble JNMHUM: «buomorms kak Hayka. MeTombl Hay4HOro mo3HaHUS», «KieTka Kak



Ouonornyeckas cucremay, «OpraHu3M Kak OuoJoruueckas cucremayn, «CucremMa u MHOrooOpasue OpraHu4ecKoro
MHUPa», «IBOJIOHS KUBOH MPUPOILDY, « DKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTIY.

Ienp u3yuyenus ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJAJCHHE OOYYAIOIIHMMHUCS
3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHATFHON OpraHW3alliy JKUBBIX CUCTEM PAa3HOTO paHra W MPUOOPETCHUE YMCHHI
WCMONB30BaTh 3TH 3HAHUA JUIA TPaMOTHBIX JCUCTBHIA B OTHONICHHH OOBEKTOB JKUBOW MPHPOIBI U PCIICHHUS
Pa3TMYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTmkenne menu wu3ydeHHs y4eOHOro mpenMera «buonorms» Ha 0a30BOM YpOBHE O0CCIICUHBACTCS
peIIeHIEM CICAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBl 3HAHHH O OHOJOTMYECKHX TEOPHAX, VYYCHHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THTIOTe3aX, MPaBUIAX, CIYKAIUX OCHOBOW U ()OPMHUPOBAHUS NPEACTaBICHUI O €CTECTBEHHO-
HAy4YHOH KapTHHE MUPA, 0 METO/IaX HAYYHOTO ITO3HAHUS, CTPOSHUH, MHOTO00Pa3HH U OCOOCHHOCTSIX KUBBIX CHCTEM
Pa3HOT0 YPOBHS OPTraHU3aIlNH, BEIIAIONIIXCS OTKPBITHAX U COBPEMEHHBIX HCCIICIOBAHIIX B OMOJIOTHH;

(dbopmupoBaHre Y OOyYarOIIMXCS [MO3HABATEIBHBIX, MHTCIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
IpoIiecce aHajaM3a MAaHHBIX O MyTSIX Pa3BUTHS B OWMOJOIMHM HAYYHBIX B3TJSLIOB, MACH U TMOAXOIOB K HM3YUYCHHUIO
JKUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlHH;

CTaHOBJICHUEC Yy OOYyYaromMXcs OOmeH KyJIbTYyphl, (DYHKIIMOHATBHONH TPAMOTHOCTH, Pa3BUTHUC yMEHU
OOBSICHATh W OLICHUBATH SIBJICHHUS OKPY)KAIOIIET0 MHpPa JXHBOW HPUPOABI HA OCHOBAHWM 3HAHUN W OIBITA,
MTOJTYYCHHBIX TIPU H3YYCHUH OUOJIOTHU;

(dopMmupoBaHHE Yy OOYYaOIIUXCA YMEHUHA WUTIOCTPUPOBATh 3HAYCHHE OWOJOTHYCCKUX 3HAHWHA B
MPAaKTHYECKOM  JEATENbHOCTH  YeNOBEKa, Pa3BUTHH  COBPEMEHHBIX  MEOUIIMHCKAX  TEXHOJIOTHH U
arpoOHOTEXHOJIOTHIA;

BOCTIMTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH IIO3HAHHS YEIIOBEKOM JKHBOW MPUPOABI, HEOOXOIUMOCTH
OepeXHOr0 OTHOUICHHUS K Hel, COOMIOCHNS STHIECKAX HOPM IIPH MTPOBEACHNHN OHOJIOTHYECKIX MCCIECI0BAaHUMH;

OCO3HAHME IICHHOCTH OWMOJIOTMYECKMX 3HAHWK JJIS IMOBBIMICHUS YPOBHS SKOJIOTHYECKOW KYIBTYPHI, IUIA
(hOpMHUPOBaHHUS HAYYHOTO MUPOBO33PCHHUS,

IIpUMEHEeHNEe TPHOOPETEHHBIX 3HAHUH M YMEHHH B MOBCEIHEBHOM XM3HM JUIS OLIEHKU IOCIEICTBUN CBOEH
JIeSITENIbHOCTH 10 OTHOLICHUIO K OKpYJKarollel cpejie, COOCTBEHHOMY 3/10pOBbI0, 0OOCHOBaHUE U COOIIOJICHUE MEp
MPOGUIAKTUKY 3a00JICBaHMIA.

B cucreme cpemnero obmero obOpa3zoBanus «buonorus», w3ydaemas Ha 0a30BOM YpPOBHE, SIBISCTCS
00s13aTeIbHBIM  YYCOHBIM TMPEIMETOM, BXOJSIIUM B COCTaB mpeaMeTHoW obnactu «EcTecTBeHHO-HaydYHBIC
TIPEIMETEIY.

Jns m3ydeHus Omosnoruu Ha 0a30BOM ypOBHE cpemHero oOmiero obpasoBaHus oTBoautcs 68 wacos: B 10
kiacce — 34 vaca (1 gac B Henemo), B 11 kimacce — 34 gaca (1 gac B Heemio).



COJAEPXAHUE OBYUYEHUS
10 KJIACC

Tema 1. Buosorusi Kak HayKa.

Buonornst xak Hayka. CBsi3p OMOJIOTMH C OOIIECTBEHHBIMH, TEXHHYECKHMH M JIPYTUMH €CTECTBEHHBIMU
HayKaMH, GHIocopueid, STUKOH, 3CTETUKON U mpaBoM. Pois Gmonoruu B GopMHUPOBAaHHN COBPEMEHHOW HAy4HOU
KapTuHBI MUpa. CrcTeMa OMOIOTHYECKUX HayK.

Mertoap! TO3HAHUS KUBOW MPHUPOABI (HAOIIOAEHHE, IKCIIEPUMEHT, ONMCAHUE, N3MEPEHHE, KIIaCCU(PUKALIS,
MOJIETUPOBaHUE, CTATUCTHYECKass 00paboTKa TaHHBIX).

JdemoncTpaumnu:

IMoptpetst: Y. lapsun, I'. Menaens, H. K. Konbmos, . Yorcon u @. Kpuk.

Tabauue! 1 cxemsl: «MeToabI MO3HAHUS KUBOM IPUPOIBD».

JlaGopaTopHble M IpaKTHYecKHe PadoThI:

[Mpaktnueckass padora Ne 1. «lcmonp3oBaHKME pa3IMYHBIX METOJOB IPU HM3YYEHHH OHOJIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cUCTeMbI U UX OPraHU3ALMA.

JKusble cucteMbl (OMOCHCTEMBI) Kak IpexMerT wu3ydeHus Ouosormu. OTiauyMe >XHMBBIX CHCTEM OT
HEOPraHUYECKOH MPUPOJIBI.

CaoiicTBa 6HOCHCTEM W BX pazHOOOpas3me. YPOBHH OpraHU3alni OMOCHCTEM: MOJEKYIISIPHBIN, KICTOYHBIH,
TKaHEBBIN, OPraHU3MEHHBIN, TOMYIAINOHHO-BUAOBOH, IKOCUCTEMHBIN (0HOT€0IIeHOTHIECKHI), OMOC(hEpHBIH.

JdemoncTpauuu:

Tabauie! 1 cxemsl: « OCHOBHBIE TIPU3HAKH JKU3HIY, « Y POBHH OPTaHU3AINH KUBOH IPHUPOJIBD».

Oo6opynosanue: moaens Mosekysl JIHK.

Tema 3. XuMu4eckHii COCTaB U CTPOEHHE KJIETKH.

XUMHUECKHH COCTaB KJIETKHM. XUMHUECKHE JJIEMEHTHI: MaKpOAJIEMEHThI, MHKpO3JIeMeHTH. Boma u
MHUHEpaIbHBIE BEIIECTBA.

@®yHKIMM BOJBI M MUHEPAIBHBIX BELIECTB B KieTke. [lonnepxanne ocMOTHYECKOTO OanaHca.

Benkn. CocraB n crpoeHue OenKoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHMMbIe W 3aMEHHMBIE
aMHHOKHCIIOTEL. AMHHOKHCJIOTHBI COCTaB. YPOBHH CTPYKTYPHl OEIKOBOW MOJICKYJbI (TIEpBHYHAsS,, BTOPHUYHAS,
TPEeTHYHAsl ¥ YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBA OenkoB. bruonorndeckue GpyHKINN OSITKOB.

depMeHTHI — Omonormyeckne karammzatopsl. CrTpoeHme (QepMeHTa: aKTHBHBIN IIGHTp, cyOcTpaTHas
cnempuaaocts. KopepmernTtsr. Butamuasl. OTiamaus pepMEHTOB OT HEOPTaHIMUECKUX KaTalTu3aTOPOB.

VYrieBoapl: MoHOcaxapunbl (TJIIOKo3a, pubo3a u ne30kcupubo3a), aucaxapuibl (caxaposa, JaKTo3a) U
noJjMcaxapu sl (Kpaxmal, TIHKOTeH, 1eJuTono3a). buonorndeckue GyHKIMH YTIEBOIOB.

Jlumuper:  tpurmuuepuabl,  Qocdonunuapl,  crepouabl.  'mapodunbHO-rHIPOPOOHBIE  CBOMCTBA.
Buonornueckue ¢pynkiun munuaoB. CpaBHEHHE YTIIEBOIOB, OSIKOB U JIMIKI0B KAK UCTOYHUKOB SHEPTHH.

Hyxneunoseie xucnorsl: JIJHK u PHK. Hyxsmeoruasl — MOHOMEpHl HYKJIEHHOBBIX KHCIOT. CTpoeHHE U
¢yukun JJHK. Ctpoenue u pynkuun PHK. Bunst PHK. AT®: crpoenne u ¢pyHKIMH.

[Muronorus — Hayka o kierke. Kierounas Teopust — mpuMep B3auMOACHCTBUS Haeld M (akToB B HAyYHOM
MIO3HAHUU. METOIbI M3YUCHHUS KIICTKH.

Krnerka kak mnemoctHas »xuBasi cucrema. OOmmpe NpU3HAKM KIETOK: 3aMKHYTas HapyKHas MeMOpaHa,
monekynsl JJTHK kak reHermueckuii ammapar, ciucreMa cuHTe3a Oernka.

TwuIel KIETOK: SyKapHOTHUYECKask M poKaproTHdeckas. OCOOEHHOCTH CTPOCHUS MPOKapHOTHIECKON KIETKH.
Knerounas crenka Oaxrepuii. CTpoeHHe dyKapHOTHYECKOH KiIeTKH. OCHOBHBIE OTIIMYHUS PACTUTENBHOHN, KUBOTHOM
1 TPUOHOHN KJICTKH.

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KIETOYHAas CTEHKA, IMNIMKOKAJIMKC, UX (yHKiuu. [lnazmaruueckas
MeMOpaHna, eé cBoiicTBa u ¢yHkuuu. [{uToruiazma u e€ opranouasl. OgHOMEMOpaHHbIe opraHouabl Kietku: DI1C,
anmapat I'onbmxu, mu3ocoMsl. I[1omyaBTOHOMHBIE OpraHOUIB! KJIETKU: MUTOXOHAPHUH, IUIacTUBL. [IponcxoxaeHue
MUTOXOHAPHH W TacTHi. Buapl minactun. HememOpaHHBIE OpraHOMIBI KIETKH: PHOOCOMBI, KJICTOUHBIH LIEHT,
LEHTPUOJIH, PECHUYUKH, KIyTHKH. DyHKIMHM OPraHon10B KIeTKH. BriroueHus.

Snpo — perynsTopHblii neHTp KineTku. CTpoeHue snpa: siiepHas 000J0YKa, KapuoIula3Ma, XpOMaThH,
SIPBIIIKO. XPOMOCOMBI.

Tpancnopr BeniecTB B KIIETKE.

JdemoHcTpanum:



IToptpetsl: A. JleBenryk, P. I'yk, T. llIsanu, M. IlIneitnen, P. Bupxos, JIx. Yorcon, ®@. Kpuk, M. Yunkusnc,
P. ®panxmun, K. M. bap.

Juarpammel:  «Pacnpenenenre XUMHYECKHMX 3JIEMEHTOB B HEXHUBOM mpupone», «Pacnpenenenue
XMMUYECKUX 3JIEMEHTOB B )KUBOH MIPUPOAEL».

Tabmuupl n cxemsl: «llepnoguyeckas TabnMIa XUMUYECKUX 3JIEMEHTOB», «CTPOSHHE MOJIEKYJIBI BOJBD»,
«buocuntes Genmka», «CrpoeHne Mousekyisl Oenka», «Ctpoenue depmenra», «HyknenHoBele kuciorsl. JJHK»,
«Ctpoenue monexynsl AT®», «CTpoeHHe 5yKapuOTHUECKOH KIEeTKNY, «CTpoeHue KUBOTHOH Ki1eTkn», « CTpoeHue
pacTHTENIbHON KieTKn», «CTpoeHHe NpOKapHOTHYECKOH KieTkn», «CTpoeHme sapa KIETKN», «YTICBOABI»,
«JIumuaen.

O6opyznoBaHme: CBETOBOH MHUKPOCKOI, 00OpymOBaHWE MJIsi MPOBEACHUS HAOIIONCHUH, W3MEpeHUH,
9KCTIEPUMEHTOB, MUKPOIIPENIApaThl PACTUTENBHBIX, )KUBOTHBIX U 0AaKTEPHUAIBHBIX KIIETOK.

JlaGopaTopHble H NPaKTHYeCKHe PadoThI:

JlabopaTopnas pabora Ne 1. «M3ydeHne KaTaTUTHYECKOH aKTUBHOCTH ()epMEHTOB (Ha MpHUMEpe aMHIIa3bl
WJIM KaTajasbl)y.

Jlabopatopuass pabora No 2. «l3ydyeHue CTpPOCHHS KJIETOK DPACTCHHMH, J>XHBOTHBIX M OaKTepHid MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMHCAaHUE».

Tema 4. J)KusHeesiTeJIbHOCTh KIETKH.

OOmeH BemiecTB, Wi MeTabomu3M. AccUMIIANUS  (TUTACTHYCCKUM OOMEH) H  JUCCHUMIUISAIS
(9HepreTHYecKuii 0OMEH) — IBe CTOPOHBI €ANHOTO Iporecca MeTadoian3Ma. Posb 3aKOHOB COXpaHEHHMS BEIIECTB U
SHEPrUH B IOHUMAaHUH META00IN3Ma.

Tumer oOMeHa BemiecTB: aBTOTPOGHBIM W rerepoTpodHbd. Ponb (epMeHTOB B OOMEHE BEIIECTB H
MIPEBPAIEHUN SHEPTUH B KIIETKE.

@otocunTes. CBeroBas u TeMmHOBas ¢a3sl (orocmHTe3a. Peakunu ¢orocunTe3a. DPPEKTHBHOCTH
¢dorocunTe3a. 3HaueHue (poTocHHTE3a A KU3HHU Ha 3emie. BiusHnue ycmoBuid cpenbl Ha POTOCHHTE3 M CITOCOOBI
MTOBBIIIEHHS €70 MPOTYKTUBHOCTH Y KyJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTE3UpYIOIIUe OakTepuu. 3HaUeHNEe XeMOCHHTE3a JUIs )KU3HH Ha 3emuie.

OHepreTudeckuii oOMeH B KieTke. PaciieruieHue BelecTB, BBIACICHHE M aKKyMYJIHPOBAHUE JHEPTUU B
KJIeTKe. DTambl dHepreTndeckoro odmena. [nmkonms. Bposkenme m ero Bunsl. KucnopongHoe okucineHwe, Win
KJjeroyHoe apixanue. OkucaurensHoe hochopunupoBanre. IHPHEeKTUBHOCTh IHEPIETUIECKOr0 0OMeHa.

Peakumm matpuuHoro cuHTe3a. [enermdeckas wuHbpopmamms u JHK. Peamusaums renerndeckoin
nHpopManuu B KiIeTKe. [ eHeTWdeckuil Koj M ero cBoiicTBa. TpaHckpumims — Marpuunblii cuHTe3 PHK.
Tpancnsaust — OuocunTes Oenka. Oranbl TpaHcasuuu. Koxuposanue amuHokucior. Poss pubocom B GnocuHTese
Oemka.

Hexnerounsie ¢popmsl sxu3HN — BUpychl. Mcropust oTkpertus Bupycos ([. Y. VBanoBckuit). OcobeHHOCTH
CTPOEHHMS M )KU3HEHHOTO IIMKJIa BUpycoB. bakrepnodaru. bonesnn pacTeHui, )KUBOTHBIX U Y€JIOBEKA, BHI3BIBACMBIC
Bupycamu. Bupyc wnmmyHonmedpmumra uenoBeka (BUY) — Bo3Oymutens CIIM[la. OOpartHas TpaHCKPUIIIHA,
peBeprasza u uHTerpasa. [Ipodunakrika pacnpocTpaneHus BUPYCHBIX 3a00JIeBaHHA.

JdemoncTpaumnu:

Ioptpetsr: H. K. Konsuos, . U. IBanosckwuii, K. A. Tumupsizes.

Tabmuupt n cxembl: «Tunel nmuranus», «Merabonu3m», «MHUTOXOHIPUSY, «DHEPreTHUECKHH OOMEH»,
«Xnoporutact», «Dorocunresy», «Crpoenne JJHK», «Ctpoenne u QyHKuMOHUpOBaHME reHa», «CUHTE3 Oenkay,
«['enernueckuii kon», «Bupyce», «bakrepuodarm», «Crpoenne u >xku3HeHHbIA 1wk Bupyca CIIU/a,
6akreprodaray», «Perumkanns JHK».

O6opynoBanue: Monenu-amuiunkanuu «Y qoernue JJHK u tpanckpunmmsy», «brnocunTes 6enkay, «CtpoeHue
KIJIETKW», MOAeNb cTpykTypbl JJHK.

Tema 5. PazMHoOkKeHHe M HHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii nwki, WM JKU3HEHHBIH LUK KieTkd. MHTepdaza m mmro3. Ilpomeccw, mpoTekaromue B
nntepdasze. Perummkanus — peakmus marpudnoro cuate3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBINH Habop —
KapuoTHM. JWIUIOMAHBIM M TalmIOWAHBIA XPOMOCOMHBIE HaOopbl. XpomaTuisl. lluTomorndyeckne OCHOBBHI
Pa3sMHOXEHHUS ¥ HHANBHUIYAIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xnerku — muto3. Cragum mwurosa. IIpomeccsl, MpoHCXOsIMe Ha Pa3HBIX CTaAMAX MHTO3a.
Buonorudeckuit cMbICI MUTO3a.

[Mporpammupyemast ru0esns KJIETKH — aroITo3.



@DOopMbI  Pa3sMHOKEHHUS OPraHU3MOB. OECIOJOe M IMOJOBOC. BHIBI 0ECIOI0ro pa3sMHOMXKCHHUS: ACICHUC
HAJBOE, IIOYKOBAHUE OJJHO- H MHOT'OKJICTOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTHBHOE Pa3MHOXKEHHE. VIcKyccTBeHHOE
KJIOHHPOBAHHUE OPTaHU3MOB, Cr0 3HAYCHHUE JIJIS CEIICKIIUU.

[TomoBoe pa3MHOXKEHHUE, €T0 OTJIMYHSI OT OECITOJIOTO.

Meito3. Craguu Meito3a. IIpoueccsl, mpoucxoasaiue Ha craausx Menosa. IloBegeHue xpomocoM B Meiose.
Kpoccunrosep. buonornueckuit cMbici ¥ 3Hau€HUE Meo3a.

lameTorenes — mporecc 0Opa30BaHUS IMOJOBBIX KJIETOK Yy JKUBOTHBIX. [lOJNOBBIC JKENe3bl: CEMCHHHUKH U
smyankn. OOpa3oBaHUe W Pa3BUTHE IIOJIOBBIX KJIETOK — rameT (CHepMaTO30HI, SHIEKIeTKa) — CIepMaToreHe3 H
oBoreHne3. OCOOEHHOCTH CTPOCHHS SHIEKIIETOK U criepMaTo3onaoB. OmiogoTBopenue. [lapreHorenes.

WnpuBunyansHOe — pa3BuTHe  (OHTOTEHE3). OMOpHWOHaJIbHOE  pa3BuTHE (dMOpHoreHes3).  JTarmbl
SMOPHOHATBFHOTO  PAa3BUTHSA y  IO3BOHOYHBIX O KMBOTHBIX:  JApPOOJNIEHWE, TacTPyJALlus, OpraHOTeHEs.
[TocTamMOproHanbHOE pa3BuTHE. THIBI MMOCTIMOPHOHAIBHOTO PA3BUTHS: MPsAMOE, HENpAMOe (JTMYNHOYHOE).
BrusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u passutre pactenuii. OHTOreHE3 IBETKOBOI'O PACTCHHUS: CTPOCHHE CEMEHH, CTAIMU Pa3BUTHS.

JdemoncTpannu:

Tabnumbl U cxembl: «DOpMBI pa3MHOXKCHHS OPTaHU3MOBY», «J[BOWHOE OIUIOAOTBOPCHHE Y IIBETKOBBIX
pacteHmity, «BereraTMBHOE pa3sMHOKEHUE pacTeHUiI», «Jlenenue kietku Oakrepuity, «CTpoeHHE MOJIOBBIX
KieTok», «CTpoeHue xpomMocombl», «Knetounsit ki, «Pemmukanus JHK», «Mutos3y, «Meios3y, «lIpsmoe u
HEMpsMOoe pa3BUTHE, «['aMeToreHe3 y MIICKONMUTAIOIINX 1 YeTI0BeKa», « OCHOBHBIC CTaIMU OHTOTCHE3a).

O6opyznoBaHme: MHKpPOCKOI, MHUKpomnpenapaTsl «CrnepMaTo30MIbl MIICKONHTAIOMIETOY», <« SIHIeKIeTka
MJIEKOIHUTAOMIEro», «KaprnokinHes B KIIeTKaX KOPEIIKa JIyKay, MarHUTHAs MOJISNb-alIIINKANNs «/{eeHne KIreTkmn,
moznenb JIHK, Monens merada3zHol XpOMOCOMEL.

JlaGopaTopHble 1 MpaKTHYecKHe PadoThI:

JlabopaTtopnas pabora Ne 3. «HaGmromenme MmTO3a B KJIETKAaX KOHYMKA KOpEHIKa JyKa Ha TOTOBBIX
MHUKpOIpernapaTax.

Jlaboparophnas pabora Ne 4. «/3ydeHre cCTpOeHHUS MOJIOBBIX KJIETOK HA FOTOBBIX MUKpOITpEnaparax.

Tema 6. HacjieACTBEeHHOCTh H H3MEHYMBOCTH OPTaHU3MOB.

IIpenmer u 3agauu TeHeTWKH. VICTOpUs pPa3BUTHS TCHETHKH. POJIb IUTONOTMHM W 3MOPHOJIOTHH B
CTAaHOBJICHUHM TEHETHKH. BKJIaj pOCCHHCKUX M 3apyOeKHBIX yUEHBIX B Pa3BUTHE T'CHETHKH. METOIBI TCHETHKH
(THOPUIOTOTHYCCKUH, IMTOTCHETUICCKAN, MOJICKYJISIPHO-TCHETHUECKUI). OCHOBHBIC TCHCTHYCCKHE ITOHSTHUS.
I'eHeTHUecKast CHMBOITUKA, HCIOIb3yeMas B CXeMaX CKPCIIUBAHHA.

3aKOHOMEPHOCTH  HAcJCNOBAaHUS MPHU3HAKOB, ycTaHOBIeHHBle [. Mengenem. MoHoOrHOpUIHOE
CKpemIuBaHue. 3aKOH eIUHOOOpa3ws THOPHIOB TIEPBOTO IOKOJCHWA. l[IpaBWMIIO JOMHHHUpOBaHHA. 3aKOH
paciierieHust pu3HakoB. [ urmoTes3a 9rcToTel rameT. [loTHOe ¥ HemoJTHOE TOMUHUPOBAHHE.

JurnbpunHoe ckpenrBanre. 3aKOH HE3aBUCHMOTO HACIICAOBAaHUS MPHU3HAKOB. L{UTOTeHeTHYeCKHEe OCHOBEI
TUTHOPUIHOTO CKPEUIMBaHMA. AHAIM3HPYIONIee CKpeluBaHue. VIcrmoap30BaHNe aHATM3HPYIOMIETO0 CKPEIMBAHUS
TSI OTIPEIICIICHUS TEHOTHITa 0COOH.

CueruieHHOe HacleZoBaHHe mpu3HakoB. Pabora T. MopraHa mo CHEIUICHHOMY HAcCJCIOBAaHUIO T€HOB.
HapyieHue crienieHus TeHOB B Pe3yJIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHas TEOPHS HACICACTBEHHOCTH. | eHETHUCECKUE KAPTHI.

I'enetnka mosa. XpoMOCOMHOE OIpE/ENICHUE MoJia. AYyTOCOMBI M MOJIOBBIE XPOMOCOMBL. ['oMoramMeTHbie U
reTeporaMeTHbBIC OpraHu3Mbl. HacnenoBanue Npu3HAKOB, CICIICHHBIX C MTOJIOM.

W3meHnunBOoCTh. BuABl HW3MEHYMBOCTH: HCHACICIACTBEHHAs W  HACICACTBCHHAas. Poib cpemsl B
HEHACJICICTBCHHON HM3MEHYMBOCTH. XapaKTEPUCTHKAa MOAM(PHUKANMOHHOW M3MEHYHBOCTH. BapWalmoHHBIA psi U
BapHuanMoHHas KpuBasi. Hopma peakmmm mpu3Haka. KonmduecTBeHHBIE W Ka4eCTBCHHBIC NMPU3HAKA M UX HOpMa
peaxmmu. CBoiicTBa MOAN(DUKAITMOHHON H3MEHUIBOCTH.

Hacnencreennast, uiay reHOTHIIMYECKAs, K3MEHYNBOCTh. KoMOMHATHBHAS N3MEHYNBOCTE. Melo03 1 IOJIOBOM
IpoIriecc — OCHOBa KOMOWHATHMBHOM H3MEHYMBOCTH. MyTalMOHHAs W3MEHYMBOCTh. Kiaccupukamms MyTamuii:
TeHHBIe, XPOMOCOMHBIE, TeHOMHBIEe. YacToTa ¥ NIpHUUUHBI MyTaruid. MyTtareHHbIe (pakTOpbl. 3aKOH TOMOJIOTHYECKIX
pAnoB B HacnencTBeHHoU n3menunBocty H. . BaBunosa.

BHeHZ[epHaH HaCJICACTBECHHOCTb U U3BMCHUYUBOCTD.

Ienetnka yenoBeka. Kapuotun dyenmoBeka. OCHOBHBIC METOJIBI T'CHETHKH YCIIOBEKA: T'CHCAIOTHYECKUH,
OJIM3HCIIOBBIN, HUTOTCHETHYCCKUM, OMOXUMHYCCKHIA, MOJICKYJIIpHO-reHeTnYeckuidl. COBpEeMEHHOE OINpe/IeiCHUe
TCHOTHIIA: TIOJIHOTCHOMHOE CEKBCHHPOBAHUC, T'CHOTHIIUPOBAaHHWE, B TOM dYucie ¢ momoleio [I[[P-ananm3a.
HacnmencteeHHbIe 3a007CBaHUS YEIOBEKA: TCHHBIC OOJIE3HHU, OOJIC3HH C HACIICACTBEHHOH MPEIPacIOI0KEHHOCTHIO,



XpoMmocoMHBIe Oone3nn. ComaTudeckne M TeHepaTHBHBbIE MyTanuu. CTBOJIOBBIE KIETKU. IIpHHIMITEI 310pOBOTO
oOpa3a JKHM3HH, IHATHOCTHKH, NPOMUIAKTUKA M JICYCHHS TCHETUYCCKUX Ooyie3Hell. MeauKo-reHeTHYeCKoe
KOHCYJIbTUPOBAHUE. 3HaueHue Me)lPILIHHCKOﬁ TFCHCTUKU B NPEAOTBPAICHHUN U JICUCHUN TCHETUYCCKUX 3a6OHeBaHI/II‘/II
YeJIoBeKa.

Jdemoncrpauum:

Ioptperst: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. Uersepukos, H. B. Tumodees-Pecosckuii, H. U.
Basuios.

Tabmunpt n cxembl: «MOHOTMOpPHIHOE CKPEIIMBAaHWE W €ro IIMTOT€HETHYecKass OCHOBa», «3aKOH
pacIieIUIeHHsT M €ro IMTOTCHETHYeCKass OCHOBa», «3aKOH YHCTOTHI TaMeT», «JIUrmOpHIHOe CKpeuIMBaHUCE»,
«uTonoruyeckre OCHOBHI IUTHOPWUIHOTO CKpEIIMBaHUS), «Meiio3», «B3amMomeicTBHE ayIeNbHBIX TEHOBY,
«['eHeTnUecKre KapThl PaCTEHWH, )KUBOTHBIX M 4eloBeKa», «[ eHeTnka momnay, «3aKOHOMEPHOCTH HACIeIOBaHMS,
CIIETUIEHHOTO C TONOoM», «KapHOoTHIBl uenoBeka M KHUBOTHBIX», «Buapl msmeHunBocTH», «MoanpukannoHHas
HM3MEHYHBOCThY, «HacnenoBanue pesyc-gpaxtopay, «I eHeTHKa TPy KpoBW», «MyTallMOHHAS H3MEHYHBOCTHY.

OO0opynoBanue: Mopenu-anmmkanud «MoHOruOpuHOe CKpenBaHue», «HenojgHoe NTOMHUHHPOBaHUEY,
«urubpunHoe ckpemuBanue», «llepekpécT XpoMocom», MUKPOCKON M MHUKpompemnapar «J[po3oduna» (Hopma,
MyTanuu (GopMbI KPBUIEEB M OKpPAacKH Tena), repbapuii «I'opox moceBHO».

JlaGopaTopHble M IpaKTH4YecKUe PadoThI:

Jlaboparopras pabora Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTMOPHIHOTO M JTUTMOPHUIHOTO CKPELIMBAHHS y
JIp030( MBI Ha TOTOBBIX MUKPOIIPETIApaTax».

Jlaboparopras pabora Ne 6. «M3yueHne Moan(UKaIMOHHON M3MEHYMBOCTH, NOCTPOSHHE BapHalMOHHOTO
psiaa v BapuallMOHHOM KpUBOMY.

JlabopaTopuas pabota Ne 7. « AHanm3 MyTanuii y Apo30QIIEI Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[Ipaxtrgeckas padora Ne 2. «CocTaBieHne U aHATTU3 POIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesieknust opranu3mMoB. OCHOBbI OMOTEXHOIOTHH.

Cenekuus Kak Hayka M TIpoIllecc. 3apokJeHHe celieKnuu U faoMectukanus. Yuenwe H. WM. Basuioma o
LEHTPaxX MPOUCXOXKAEHHS M MHOroo0pasus KyJIbTypHBIX pacTeHud. L[eHTpbl NPOMCXOXKIACHUS NOMAaIIHUX
XKUBOTHBIX. COpT, MOpo/a, IITaMM.

CoBpeMeHHbIE METOJbl CEJEeKIUH. MacCOBBIH M WHIUBHIYAIBHBIH OTOOpHI B CEJIEKIHMH pAacTeHUH WU
®MBOTHBIX. OreHKa dKcTepbepa. bim3kopoacTBeHHOE ckperuBanue — MHOpuauHr. Yucrast munus. CKpeniyBaHue
yucThIX JMHUH. ['eTeposuc, winu rubpunHas cuia. HeponcrBeHHoe ckpemmBanue — ayTtopuauHr. OtnanéHHas
ruOpumu3anus U e€ ycrexu. VICKyCCTBEHHBI MyTareHe3 W IOJyYEHHE ITOJUIUIONIOB. JIOCTHXKEHUs CeleKnnu
pacTeHuii, )KHBOTHBIX 1 MUKPOOPTaHU3MOB.

BuotexHoMOTNA KaK OTpacis Mponu3BoAcTBa. ['eHHas WHKeHepus. DTambl co3nanns pekombuHanTHor JJHK
W TPaHCTEHHBIX opraHu3MoB. Kierounas nmxenepus. Kierounsle KymbTypbl. MHKpPOKIOHAIBHOE Pa3MHOXKEHHE
pacteHuil. KiloHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIHCKOXO3SHCTBEHHBIX OpPraHM3MOB. OKOJOTHYECKHE U
atudeckue npodnemsl. MO — reHeTH4ecKr MOIUGDHUITUPOBAHHBIC OPTaHU3MBI.

JlemoHCcTpanuu:

Ioptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. . Kapneuenko, M. ®. I1Banos.

Tabmunpl u cxembl: Kapra «LIeHTPBI TPOUCXOXKIEHNST 1 MHOT0OOpa3Hsl KyJIbTypHBIX pacTeHuid», «Ilopos
JIOMAITHHX XHUBOTHBIX», «CopTa KyJbTypHBIX pacTeHHi», «OTnanéHHas rubpuausanus», «PadoTsl akagemuka M.
®. WsanoBa», «[lomummonaus», «OObekThl OHOTEXHONMOTHWY, «KileTOuHBlE KyIbTyphl W KIOHHPOBaHHEY,
«KoHcTpynpoBaHue U IEPEHOC F€HOB, XPOMOCOMY.

OO6opynoBanne: MyJSDKH IUIOJIOB M KOPHEIUIOZOB TUKHUX (JOPM M KyJBTYpHBIX COPTOB pacTeHHUil, repoapuit
«CenbCcKOX03HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPpaKTHYeCKHe PadoThI:

Okckypensi «OCHOBHBIE METOJBI M JOCTIDKCHHS CEIEKIUH PACTEHUH M JKHBOTHBIX (Ha CEJEKIHMOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBI YYacTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpoyHHBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIonoHHAsI OMOJIOTHS.
[IpennoceUIKi BO3HUKHOBEHUS SBOJIOIMOHHON TEOPHU. DBONIONMOHHAS TEOPHS M € MECTO B OHMOJOTHH.
BrnusaMe 3BONIONMOHHON TEOPHH Ha pa3BUTHE OHOJIOTUH U APYTHX HAYK.



CBumeTenscTBa  OBONIOLUHU.  [lajeoHTONOTHYECKHE:  TOCIEIOBATEIbHOCTh  TOSBICHHUS  BHUIOB B
MAJICOHTOJOTHYECKON JICTOMKCH, MepeXxoanbie GpopMbl. broreorpaduyeckue: cxoacTBo u pasnmuuue hayn u ¢uiop
MaTEepUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKUE: CXOJCTBA W Pa3lIMyMsi SMOPHOHOB DPa3HBIX BHUJIOB ITO3BOHOYHBEIX. CpaBHHTEIBHO-
aHaTOMHMUECKHE: TOMOJIOTMYHBIE, aHAJOTHUYHBbIE, pYJUMEHTapHbIE OpraHbl, aTaBU3MBL. MOJEKYJISPHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METa0ONMYEeCKHMX IyTeH y BCexX
OpPraHU3MOB.

OpomonnonHast teopus Y. JlapBuHa. [Ipeanochiiky BO3HMKHOBEHHUS JapBUHHM3MA. JIBIDKyIHME CHIIBI
SBONIOLUUH BUAOB 1O JlapBuHY (M30BITOYHOE PAa3MHOXCEHHE IPU OIPAaHWYEHHOCTH PECYypCOB, HEOIPEAEIEHHAS
HM3MEHYHBOCTh, 00pE0a 3a CyIIeCTBOBaHUE, ECTECTBEHHEIH 0TOOD).

Cunrerndeckas Teopus »Borormn (CTD) u e€ 0CHOBHBIE MOJIOKESHHUS.

Muxpossomonust. Iomysinus Kak eJUHULA BHIA U 3BOJIOLHH.

JBwkymmme cunbl ((pakTopsl) 3BOJIOIMU BUAOB B MpHpOje. MyTalMOHHBIH IMpollecC M KOMOWHATHBHAsS
n3MeH4YMBOCTh. [lony sioHHbIe BOJIHBL U Apeiid reHoB. M3omsius 1 MUrparys.

EcrectBenHbIl 0TOOP — HanpaBIsAOLHA (akTop 3BoronnU. POpMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoOneHHOCT, OPraHU3MOB Kak pe3ysbTar 3BOJOIMHU. [IpuMepsl mpucHocoOiIeHuil y OpraHu3MOB.
Apomop(h 036l 1 U0 AN TALHH.

Bun u BupooOpasoBanme. Kpurepum Bupma. OcHOBHBIE (GOpMBI BHI000pazoBaHUs: Treorpaduyeckoe,
9KOJIOTHYECKOE.

Maxkpossomonust. @opmbl 3Bomronnu: (UIETHYECKas, AWBEPreHTHAs, KOHBEPreHTHAs, IapayieibHasl.
HeobparumocTs 3BoIOIIHN.

ITpoucxoskaeHne OT HECTIEMANN3NPOBAHHBIX MPEIKOB. IIporpeccupyromas crenuanu3anys. AXanTHBHAS
panuanusi.

JdemoncTpauuu:

Hoptperst: K. JIunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuit, K. M. bap, O. I'ekkens, . Mromep,
A. H. Cegep1ios.

Ta6J'II/IleI U cxembl: «Pa3Butne OpraHn4eCKoro Mupa Ha 36MJ’IC», «38.})0}1])11]_[1/1 IIO3BOHOYHBIX »XHBOTHBIX)),
«Apxeonrtepukcy, «DPopMmbel OOpprOBI 3a cymiecTBoBaHMe», «EcrecTBeHHBIH 0TOOp», «MHOroo0Opasue copToB
pacreHuit», « MHOrooOpasue nMopoJ JKUBOTHEIX», «[lomymnsiumny», « MyTaunoHHass ©3MEHYHBOCTEY, «APOMOP(O3bI»,
«Mmuoanantanmm», «OOmas aereHepanys», «JBmwxymue cwisl sBomonumn», «Kapra-cxema MapmipyTa
nyremectBus Y. [lapsuna», «boprda 3a cymecrBoBanue», «IIpucrnocobneHHOCTs oprann3MoBy, «I eorpaduueckoe
BU1000pa3oBaHne», « IKOJIOTUIECKOE BHI000Pa30BAHHE).

OO6opynoBaHue: KOJUIGKIMSI HACEKOMBIX C Ppa3NWYHBIMH THIIAMH OKPAacKH, HabOp IIONOB M CEMSH,
KoJuteKIwst «[IprMepsl 3alUTHBIX MPUCTIOCOOICHUH Y JKHBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPAaBICHUS 3BOIIOLIAN,
00béMHAst Mozenb «CTpOEHHE TOJIOBHOTO MO3Ta II03BOHOYHBIX).

Buoreorpaduueckas kapra mupa, Komiaekuus: «PopMbl COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTCHUI»,
Mozenp ammmukanus «Ilepekpéct xpomocomy», BiaxkHBIe mpenapatel «Pa3Buthne HacekoMmoro», «Pa3Butne
JSITYLIKHY», MUKporpenapar «Jlpozodunay (Hopma, MyTanuu (GOpMbl KPbUIHEB U OKPACKH Tela).

JlabopaTopHble H MpaKTHYecKHe PadoThI:

Jlaboparophnas pabora Ne 1. «CpaBHeHHE BUAOB 110 MOP(OIOTHIECKOMY KPHTEPHION.

Jlaboparophas pabora Ne 2. «Onucanue npucroco0IEeHHOCTH OpraHi3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HHKHOBeHHE U Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4uHBIE TIPEACTaBICHUS O 3apOXKIACHUHN JKU3HHU. HaydyHble THIOTEe3b BOZHUKHOBEHUS JKH3HM Ha 3eMile:
abuoreHe3 W TaHCHEepMHUs. XHUMHUYECKas JBOJIOUMSA. AOHOTEHHBIH CHHTE3 OPraHWYEeCKHMX BEIIECTB W3
HEOPraHWYECKUX. OJKCIEPHMEHTAIFHOE  IOATBEP)KACHHE XWMHUYECKOW  HBOMIOLMH. HavambHble — 3Tamsl
ononornueckoit »Bomrormu. [ wumoresa PHK-mmpa. @opmupoBanme MeMOpaHHBIX CTPYKTYP W BO3HHKHOBCHHE
MIPOTOKJIETKH. [IepBbIe KIeTKH 1 uX 3Bomonus. ©opMUPOBaHNE OCHOBHBIX I'PYIII KHBBIX OPTaHU3MOB.

PazButHe xu3HM Ha 3emsie mo 3paM H mepuonaM. Karapxeid. Apxedckas W MpPOTEPO30MCKas dPEHI.
ITaneo3olickas spa U €€ MEepUObI: KEMOPUHCKUN, OPIOBUKCKUMN, CHITypUHCKHHA, JEBOHCKUM, KaMEHHOYTOJBHBIH,
NIEPMCKUH.

Me3o301icKast 3pa U €€ IepUOobl: TPUACOBBI, FOPCKUNA, MEJIOBOM.

Kaiino3zoiickas 3pa u e€ nepro/ipl: MajaeoreHOBbIi, HEOT€HOBBIN, aHTPOIIOTE€HOBLIH.

XapakTepucTuKa KIMMAaTa U Ie0JIOTMYeCKuX IMpoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU PACTUTEIBHOTO U
KHMBOTHOTO MHpa. Apomop(o3bl y pacTeHHil M >KMBOTHBIX. IlosiBIeHME, pacuBeT M BBIMHpAaHWE TPYII >KHBBIX
OpPTraHU3MOB.



CucremMa OpraHMYecKOro MHpa Kak OTpakeHHe OSBOMOIMH. OCHOBHBIE CHUCTEMAaTHUYECKHE TPYIIIIbI
OpraHu3MOB.

DBoJIONMS YeJIOBeKa. AHTPOIIOJIOTUSl Kak Hayka. Pa3BuThe NpencTaBieHHH O MPOUCXOXKACHHU YeJIOBEKa.
Meroapl u3yueHus aHtpornoreHe3a. CXoJICcTBa M pa3ivuMsl YeJOBeKa M KHUBOTHBIX. CHCTEMaTHYECKOE IMOJ0KEHHE
YeJIoBeKa.

JBwkymue cunbl (pakTopsl) aHTpororeHesa. HacnenacTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIH OTOOP.
OO0mecTBeHHBIH 00pa3 )KU3HH, H3TOTOBJIEHHE OPYANH TPy, MBIIIIEHHE, PEUb.

OCHOBHBIC CTaIMM ¥ BETBH OHBOJIOIHMH YEIOBEKA: aBCTpaonuTekd, UYermoBek yMmenbld, YemoBek
npsamoxonaumii, YenoBek Heanaepranbckuil, UenoBek pa3zymubld. Haxoaku HCKOMAaeMbIX OCTaTKOB, BpeMs
CYIIIECTBOBAHUSA, OOJIACTH PACIIPOCTPAHEHHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYAUSL.

UYenosedyeckne pacsl. OCHOBHBIE OOJBININE pachl: €BpOICOMIHAs (eBpa3uiicKas), HETpO-aBCTPAIOHIHASL
(3KBaTOpHANIbHAS), MOHTOJIOMAHAs (a3MaTCKO-aMepuKaHcKas). UYepThl MPUCTOCOOIEHHOCTH TMpeICcTaBUTENCH
YCJIOBCYECCKUX pac K YCIIOBUAM CYIICCTBOBaHMS. E}II/IHCTBO YCJIOBCYECCKUX pac. KpI/ITI/IKa pacusma.

JdemoncTpaumnu:

Ioptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. IOpu, Y. Japsus.

Tabmuupr u  cxembl: «Bo3nukHoBeHne ConHe4yHOW cHCTeMbl», «Pa3BUTHE OpraHMYEcCKOro MHpay,
«PacturenbHas kierka», <«JKuBorHas kiuerkay, «[Ipokapuornueckas kietka», «CoOBpeMEHHas cucTeMa
OpraHn4eckoro mupa», «CpaBHEHHE aHATOMHUYECKHX UYEpPT CTPOEHHs YeJOBEKa M YEIOBEKOOOpa3HBIX 00E3bSHY,
«OCHOBHBIE MeCTa NaJCOHTOJOTMYECKMX HAaXOIOK IPEIKOB COBPEMEHHOI'O dYeJloBeKa», «JlpeBHeHmme iromm»,
«JIpeBHue moam», «IlepBrie COBpeMEHHBIE JIIOAM», «UemoBedecKre packn».

O6opynoBanme: wmymspku — «[IpoucxoxkaeHne dYenoBeka» (OIOCTBI  aBCTpaJONMUTEKa, IHUTEKAHTPOIA,
HeaHJIepTallblla, KPOMaHbOHIA), CICTKA WM U300paKeHHsS KaMEHHBIX OpPYIUi MEepBOOBITHOTO HYeIOBeKa (KaMHH-
qommepsl, pyOmna, ckpebia), TeoxXpoHOJOrmdecKas Tabnwma, KOowieKIus «DOopMBI COXPAaHHOCTH HMCKOMAEMBIX
KUBOTHBIX U PACTCHUII».

JlabopaTopHbie H MpaKTHYecKHe PadoThI:

[pakTryeckas padora Ne 1. «V3yyeHne nckonaeMbX OCTATKOB PACTEHUI U JKUBOTHBIX B KOJUICKIIHSX).

DKCKypeus «DBOJIOIUS OpraHMYecKoro Mupa Ha 3emiiey» (B €CTECTBEHHO-HAYYHBIH WM KpaeBeIYeCKUi
My3eit).

Tema 3. Opranu3Mbl M OKpPYKaoIAas cpena.

Okoyoruss Kak HaykKa. 3agadd ¥ pa3fenbl dKOJIOTHH. MeToJbl HKOJOTHYECKHX —HCCIEAOBaHUM.
DKOJIOTHYECKOE MIPOBO33PEHHIE COBPEMEHHOTO YEI0BEKa.

Cpenbl 00HUTaHUsT OPTaHU3MOB: BOJIHAS, HA3¢MHO-BO3IyIITHASI, TOYBCHHAs, BHYTPHOPTaHIN3MCHHASI.

Oxkonorndeckne QGakTopbl. Kinaccmpukaimss 3KOJOTHUSCKUX (aKTOPOB: aOMOTHUECKUE, OMOTHYCCKHE M
aHTpoOTIOTeHHBIE. [IefiCTBIE FKOIIOTHIECKUX (PaKTOPOB HA OPTaHU3MEI.

AbuoTrueckue (akTOpHI: CBET, TEMIIEpaTypa, BIaxHocTh. Dotonepuoamsm. [IpucnocobieHus: opraHu3MoB
K JeWCTBUIO a0HOTHYECKHX (haKTOPOB. BHOJOTHYECKIE PUTMBIL.

buornueckue Gpakropsl. Buabl 0MOTHYECKUX B3aMMOJEHCTBHI: KOHKYPEHIIMS, XUITHUIECTBO, CHMOHO3 H €ro
¢dopmsbl. [lapasutusm, Koomepanus, MyTyalu3M, KOMMEHCAIH3M (KBapTHUPAHCTBO, HAXJICOHHMUYECTBO). AMEHCAIU3M,
HeifTpanu3M. 3HaueHMEe OMOTMYECKMX B3aUMOICHCTBUII U1 CYIIECTBOBAHMS OPTraHU3MOB B IPUPOIHBIX
coo0recTBax.

DKOJIOTHYECKHE  XapakTepUCTHKH nomyisauud. OCHOBHBIE —TIOKa3aTeNld TOMYJSLHUU: YHUCICHHOCTb,
IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTbD, IPHUPOCT, MUTpanusl. JnHaMUKa YHCIEHHOCTH TOIYJISILMN U €€ PEryJIsiys.

JemoHcTpanuu:

IMoptpersi: A. I'ymbonsar, K. ®. Pynse, O. I'exkens.

Tabmuuer w  cxembl: kapra «[Ipupommpie 30HBI  3emim», «Cpensl OOWTaHHS — OPraHU3MOBY,
«Doromeproam3my, «Ilomymamnumy, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYISIHH HH(PY30pHUH-TYPETBKI,
«[InmeBrle 1IeIN.

JlaGopaTopHble M MpaKTHYecKUe padoThI:

Jlabopatopnas pabota Ne 3. «Mopdosoruueckrne 0COOCHHOCTH PACTCHUHN M3 Pa3HBIX MECT OOUTAHUS.

JlaboparopHnas pabora Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEyCay.

Ipaktuyeckas padora Ne 2. «I1oAcU€T MIOTHOCTH MOMYJIAIMIA PA3HBIX BUIOB PACTCHHUI.

Tema 4. Coo01iecTBa U IKOJIOrHYeCKHE CHCTEMBI.

Coo01iecTBo opraHu3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BUI0BAsI, TPOCTPAHCTBEHHAs, TpodHUecKast
(nmeBas). Bunpl-nomuHanTel. CBsi3u B OMOIEHO3E.



DKOJIOTHYECKHE CHCTEeMBbI (PKOcUCTeMbl). [loHsTHE 00 dKocucTeMe U OuoreorneHo3e. DYHKIIMOHAIbLHBIE
KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, peayleHTs. KpyroBopoT BeIIecTB M IMOTOK SHEPIHH B
skocucteme. Tpoduyeckue (muieBbiec) ypoBHH SKOcHCTeMbl. [lumieBbie menu u cetr. OCHOBHBIC IOKAa3aTelln
9KOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJOTHYECKUE TMPaMH/Ibl: POIYKIUH, YUCIEHHOCTH, Onomacchl. CBoHCTBa
9KOCHUCTEM: YCTOMUUBOCTh, CAMOPETYJIIsLUs, pa3BuTue. CyKueccus.

IIpuponnslie 3KOCHCTEMBI. DKOCUCTEMBI 03P U PeK. DKOCUCTEMA XBOMHOIO WM HIMPOKOJIUCTBEHHOTO Jeca.

AHTpONIOTEHHBIE IKOCHCTEMBL. ATPOIKOCHUCTEMBI. YpOoskocucTeMbl. bronorndeckoe W XO03sIHCTBEHHOE
3HAYEHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

Buopasznoobpasue kak ¢axkrop ycroitumBocTn skocucteM. CoxpaHeHHe OMOJOTHYECKOro pasHooOpasus Ha
3emure.

VYuenue B. U. Beprazackoro o 6uocdepe. ['pannmbl, coctas 1 cTpykTypa 6mnocdepsl. JKuBoe BEmecTBoO U ero
¢yakunu. OcobenHocTH 6rocdeps! Kak TI00aIbHON SKOCHCTEMEL. JJuHaMudeckoe paBHOBecHe U 0OpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB M OHMOT€OXMMHMUYECKHE IWKIBI 3JeMEHTOB (yriepona, a3zoTa). 30HalIbHOCTh
ouocdepsl. OCHOBHBIC OHOMBI CYIIIH.

YenoBeuecTBo B Onocdepe 3emiin. AHTpONOTeHHbIe U3MeHeHus1 B Onocdepe. [1obanbHbIe dKONIOrHUecKre
poOeMBbl.

CocymiecTBOBaHHE NPHPOABI U denoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpasMs KaKk OCHOBAa YCTOHYMBOCTH
6uocdepsl. OCHOBa pPalMOHAIFHOTO YIIPABIECHHUS NPHPOAHBIMH PECypcaMH M HMX HCIIOJIb30BaHHE. JOCTIKeHUs
OMOJIOrNY U OXpaHa MPHUPOJIBL.

JdemoHcTpanum:

Hoptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. U. Bepunaackuii.

Tabmmuer 1 cxemsl: «[lumessie menm», «buornenos: cocraB u cTpykrypa», «lIpupomHsie cooOmecTBay,
«lemn mnuraHua», «Okojormueckas nupamuga», «buocdepa u uemosek», «IKocHUCTEMa UIMPOKOIMCTBEHHOTO
meca», «IKOCHCTeMa XBOMHOTO Jecay, «buomeno3 Bomoéma», «ArporeHo3y», «lIpuMepHbIe aHTPOIIOTCHHEIC
BO3JICHCTBUSA Ha NPUPOAY», «BakHeillMe HCTOYHUKM 3arps3HEHUs BO3AyXa M TIPYHTOBbIX BoJ», «llouBa —
Ba)kHe#IIas cocrapisitomas ouochepsr», «dDaktopbl aerpagauuu nouBy», «I[lapHukoBbiii sddexT», «Dakropsl
paIvoaKTHBHOTO 3arpsi3sHeHust Ouocdepb», «OOmas crpykTypa Omocdeps», «PacmpocTtpaHeHne >XWU3HH B
6uocdepe», «O30HOBBII 3KpaH Onocdepsl», «KpyroBopot yriepona B ouochepe», «Kpyrosopor a3ora B mpupojae».

Ob6opynoBanue: Monenb-anmuukanus « Tunuyaele OnoneHo3b», Tepbapuil «PacTuTenbHbIe cooOLiecTBay,
koyutekin «buorienos», «BpennTenn BaKHEHIINX CENbCKOXO3IHCTBEHHBIX KYJIBTYP», Te€pOapHn M KOJUICKIINU
pacTeHuil M XHMBOTHBIX, NPUHAIJIESKANIME K PA3HBIM AKOJOTMYECKMM TpyIIaM OAHOro Bujaa, Kpachas kHura
Poccuiickoii @eneparim, n300paXeHUsT OXPaHAEMBIX BUIOB PACTCHUH U KUBOTHBIX.



INIAHVPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMEI 110 BUOJIOT'N HA FA3OBOM YPOBHE
CPEAHEI'O OBIIET'O OFPA3OBAHNA

Cornmacuo ®I'OC COO, ycraHaBiaMBalOTCsS TPeOOBaHMS K pE3yJbTaTaM OCBOCHHS OOyYaroIMMHUCS
IIPOTpaMM CpPEIHETO 00IIEero 00pa30BaHMs: JINYHOCTHBIM, METAIIPEAMETHBIM 1 IPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe€3yJbTaTOB OCBOCHHS MpeaMera «buonorus» BbLAENEHBl CIEAYIOLUE
COCTaBIISIIONINE: OCO3HAHHME OOYYAOIIMMHUCS POCCUMCKONW TPaKTAHCKOW HWIASHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEILHOCTH K CaMOONIPEJCNICHUI0, HAJIMYMe MOTHUBAlMM K OOydYeHHIO OuoJoruw,
LIeJICHANPAaBJICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUH TMYHOCTH Ha OCHOBE KITIOUEBBIX [IEHHOCTEH U HCTOPUIECKUX
TPaAMLUHA Pa3BUTHS OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIMXCsi PyKOBOJCTBOBAaThCS B
CBOEH1 IeSTENBHOCTH IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MIPUCYIIUMHU CHCTEME OMOJIOTMYECKOro 00pa3oBaHus,
HaJIMYHE IKOJIOTUYECKOTO ITPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH >KU3HEHHBIC TUIAHBI.

JlnyHOCTHBIE pe3ynbTaTHl OCBOEHUsS npenMmera «buomorms» mocTuraroTcss B €IUHCTBE YYEOHOW W
BOCIIUTATEIbHOU JESATEIbHOCTU B COOTBETCTBHUM C TPAJULUUOHHBIMH POCCUHCKMUMH COLIMOKYJIBTYPHBIMH,
HCTOPUYCCKIMH M JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIME B OOIIECTBE TNpaBHJIAMH W HOPMaMHU
MTOBEJICHUS M CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, Pa3BUTHUS BHYTPEHHEH
[IO3ULMH JINYHOCTH, NAaTPUOTHU3MA, YBAXKEHUS K 3aKOHY U IPABONOPSAKY, YEJIOBEKY TPYAA U CTaplIEMY ITOKOJIEHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KyJIbTYPHOMY HACIEIHIO M TPAJHINSIM MHOTOHAI[MOHAIBHOTO
Hapoaa Poccuiickoit @enepatiuu, Npupojie U OKpyKarolien cpene.

JInuHoCTHBIE peE3yJbTaTbl OCBOCHUA y‘I€6HOF0 npeameTa «buonorusy» JOJDKHBI OTpaXaTb T'OTOBHOCTL U
CIOCOOHOCTh OOYYAIOIIMXCST PYKOBOJACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEW MO3HMIUEH JTHYHOCTH, CUCTEMOM
IICHHOCTHBIX OPUEHTAIUH, MO3UTHBHBIX BHYTPCHHHUX YOCKICHHUU, COOTBETCTBYIONIUX TPATUIIMOHHBIM I[CHHOCTSIM
POCCHICKOTrO O0OIIeCTBa, pPacHIMPEHHE >XH3HEHHOTO OIbITa W ONbITa JEATEIBHOCTH B IPOLECCe peaTn3aliy
OCHOBHBIX HallpaBJIEHUH BOCIUTATENBHOMN AEATEIBHOCTH, B TOM UHCJE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON IMO3UIMH OOyYaIOMIerocss Kak aKTUBHOIO W OTBETCTBEHHOIO WICHA
poccHiicKoro 00IIecTBa;

OCO3HAHHE CBOWX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEW, YBaYKEHNE 3aKOHA U MTPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH MIEATENbHOCTH IPH CO3JAaHWH YYEOHBIX IIPOEKTOB, DPEIICHUH
Y4eOHBIX U MIO3HABATEIBHBIX 33124, BHIITOJHEHIH OMOIOTHIECKUX IKCIICPUMEHTOB,

CIIOCOOHOCTh OTPEAETATh COOCTBEHHYIO TO3UIIMIO MO OTHOIICHHIO K SIBJICHUSM COBPEMEHHOM XHU3HHU H
00BSACHATH €€,

YMEHHUE YYUThIBAThb B CBOUX HGIZCTBI/IHX HCOGXO[[I/IMOCT]) KOHCTPYKTHBHOTO BSaHMOHeﬁCTBHﬂ J'IIOJICIZ C
Pa3HBIMU YOCKICHUSIMHU, KyJIbTYPHBIMH [[CHHOCTSMHU ¥ COIMATBHBIM TOJIOKCHUEM;

TOTOBHOCTH K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUS! Y4eOHBIX, MO3HABATEIbHBIX WU
WCCIIEIOBATENbCKUX 33/1a4, YBaKUTEIBHOTO OTHOLICHUS K MHEHHIO OIMOHEHTOB NPH OOCYXICHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHUECKOTO COJIEPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHON U BOJIOHTEPCKOM IEATEIBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHIICKON TPaKMaHCKOW MIECHTHYHOCTH, MMATPUOTH3MA, YBAXKEHHUS K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTU nepel PoauHOH, ropaoctu 3a cBoM Kpai, cBOO PonuHy, CBOM S3BIK U KYJIbTYDY,
[IPOLLIIOE M HACTOSIILIEE MHOTOHALMOHAIBHOTO Hapona Poceuy;

IEHHOCTHOC OTHOIMICHWE K MNPUPOAHOMY HACICIAUIO W NaMATHUKaM TPUPOABI, TOCTUXCHHUAM Poccun B
HayKe, HCKYCCTBE, CIIOpTe, TEXHOJIOTHUSX, TPYE;

CHOCOOHOCTh OILIGHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJIEHHWE M Pa3BUTHE OWOJOTMH, MOHHUMAaHMS
3HAYEHMs1 OMOJIOTUH B IO3ZHAHWH 3aKOHOB ITPUPOJIBI, B XKM3HHU YEJIOBEKA M COBPEMEHHOTO 00IIIeCTBa;

npeitHas yoexxIEHHOCTh, TOTOBHOCT K CIIY)KEHUIO U 3aiure OTeuecTBa, OTBETCTBEHHOCTD 3a €ro Cy/Ab0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

0CO3HaHME AYXOBHBIX IEHHOCTEN POCCUICKOrO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOT'O TIOBEACHUS;

CrocoOHOCTh OIICHWBATh CHUTYAIlMI0O W MPHHAMATh OCO3HAHHBIC DPEIICHUS, OPUCHTHUPYSICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



0CO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHHE YCTOHYHUBOTO Oy IyIIIero;

OTBETCTBEHHOC OTHOHICHHUEC K CBOUM POAUTEIAM, CO3JJaHHIO CEMbU Ha OCHOBE OCO3HAHHOI'O ITPUHATUA
LIEHHOCTEN CEMEMHOM KHU3HU B COOTBETCTBUHU C TpaJuLUsiMU HaponoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHNE K MUPY, BKJIIOYAsi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA, CIIOPTa,
Tpyza, OOIIECTBEHHBIX OTHOLICHUIA;

MOHUMAaHHE YMOLOHAIBHOTO BO3AEHCTBHS XKHUBOM MIPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXCHHIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMIICHHUE MPOSIBIATh KAYeCTBa TBOPUECKOM
JNYHOCTH,

5) ¢usnyeckoro BocnUTAHHS, (POPMHUPOBAHUS KYJbTYPbl 310POBbSI M 3IMOLMOHAJBLHOIO
OsaromoJryqus:

MMOHWMAaHKWE W peaju3alusi 3J0pOBOro W 0e30MmacHOro oOpasza XU3HU (340pPOBOE MHUTAHUE, COOJIOICHUE
TUTHEHUYECKUX MpPaBUI U HOpPM, COANaHCHPOBAHHBIA PEXHM 3aHATHH W OTHBIXa, peryyisipHas Qu3HUecKas
aKTHBHOCTb), OEpeXHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (GH3MYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

MOHMMaHHe IIEHHOCTH MPaBWJI HHAWBUAYaJIbHOTO M KOJUIEKTHBHOTO 0€30MacHOTO MOBEACHUS B CUTYAIMsX,
YTPOXKAIOILINX 3I0POBBIO M KU3HU JIOAEH;

OCO3HAaHHME MOCJICACTBUH ¥ HENPHUATHS BPEOHBIX IPHUBBIUCK (YMOTPEOJICHUS! aJIKOToJIsl, HapKOTHKOB,
KypeHus);

6) TPyA0BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY.y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYIOIO0HE;

TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH TEXHOJOTHYECKOW W CONMANBHOW HANpPaBICHHOCTH, CIIOCOOHOCTH
MHUIAPOBAThH, TUIAHUPOBATH M CAMOCTOSATENEHO BEIIONHATE TAKyIO 1ESTEILHOCTD;,

HHTEpEC K pa3InIHbIM cdepaM MpodecCHOHATBHON AeITeNbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOD
Oyayuiei mpodeccun U peaTn30BbIBATH COOCTBCHHBIC KHU3HCHHBIC TUIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPa30BaHHUIO HA MPOTSDKEHNUH BCEH KHU3HU;

7) 3K0JI0rM4eCKOro BOCIINTAHUS:

9KOJIOTMYECKH 1iejecoo0pa3Hoe OTHOUIEHHE K TPHPOJE KaK HCTOYHWKY JKU3HM Ha 3emile, OCHOBE eg
CYyILIECTBOBaHHS;

TIOBBILIEHUE YPOBHS SKOJOTHYECKOW KyJBTYpPbl: IPHOOPETEHNE ONBbITa TIAHUPOBAHUSI TIOCTYIIKOB M OLICHKH
UX BO3MOKHBIX MOCHEICTBUH ISl OKPYXKAIOIIEH Cpeibl;

0CO3HAHHE TII00ATFHOT0 XapaKTepa SKOIOTHYECKUX MPoOIeM U IyTel UX perieHus;

CrocoOHOCTh WCIIONB30BaTh MPHOOpPETaeMbIe TPH M3YyYCHWH OMONOTHM 3HAHWS M YMEHHS TPH pPEIICHUU
MpoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM MPHUPOIOIIONE30BaHIEM (COONOCHNE TPaBWI TOBENEHHUS B TIPUPOJE,
HaTpaBJICHHBIX HAa COXPAaHEHUE PAaBHOBECHS B YKOCHCTEMAaX, OXpaHy BHIOB, SKOCUCTEM, OHOC(EpHI);

aKTUBHOE HEIPUATHE JAEHUCTBUN, NPUHOCALIMX Bpel OKpYXarolled NpUpOJHOHW cpede, YMEHue
IIPOTHO3UPOBATH HC6HaFOHpI/I$[THBIe OKOJIOTUYECKUEC MOCICACTBUA TPEATTPUHUMACMBIX }IGI\/’ICTBI/II\/'I " NpeaoTBpalaTb
ux;

HaJIMYUEC PpasBUTOr0 DSKOJOTHYCCKOTO MBINUICHUAA, 9KOJIOTHYECKOH KYJbTYpbl, OIIbITa ACATCIBHOCTU
9KOJIOTHUECKOW HAaNpaBICHHOCTH, YMEHMS PYKOBOJACTBOBATHCS MMH B IO3HABATEIbHOW, KOMMYHUKAaTHBHON U
COLMAIIHON MPAKTUKE, TOTOBHOCTH K YYaCTUIO B IIPAKTHUECKON JEATENbHOCTH 3KOIOTNYECKOM HalpaBIeHHOCTY;

8) HeHHOCTH HAYYHOTO MO3HAHHUSA:

c(hOpMUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH
OOIIECTBEHHO!N TMPAaKTHKH, OCHOBAaHHOTO HA JUANOTE KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOCTO MeECTa B
MTOJUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHE S3BIKOBOI M YMTATENBCKON KyJIBTYypHI KaKk CPEICTBA B3aMMOACHCTBHS MEXIY JIOIBMHI
1 TIO3HAHHS MUPA;

ITOHUMaHHUEe CrernuuKu OWOJOTHH Kak HayKH, OCO3HaHHMA €€ poiau B (OPMHPOBAHWUHU DPALMOHAIBEHOTO
HAQY4YHOI'0 MBIINUICHUA, CO3AaHUN LEJIOCTHOTO NPCACTaBICHUA 00 OKpYyKaromeM MHUPE KaK O €AWMHCTBEC MPUPOJIbI,
4eJjoBeKa M OOIIECTBa, B MIO3HAHUK NPUPOJHBIX 3aKOHOMEPHOCTEH M PELICHHH MPOOJIeM COXPaHEHHUs MPUPOIHOTO
paBHOBeCHS;

yOeKAEHHOCTh B 3HAUUMOCTH OWOJIOTHM JUIsSi COBPEMEHHOW IMBMIIM3AIMU: O0ECHEYEHUS] HOBOTO YPOBHS
pasBUTHSL MEIULMHBI, CO3JaHHE IEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pEIIaTh PECYpCHBIE IPOOJIEMEI
Pa3BHUTHS YeJIOBEYECTBA, IIOMCKA Iy TeH BBIX0/A U3 MI00ABHBIX SKOJIOTHUECKHUX MTPpobiIeM 1 obecrieueHus repexoaa



K YCTOHYMBOMY Ppa3BUTHIO, PAllMOHAIHHOMY HCIIOJIL30BAHHIO MPUPOJHBIX PECYpcoB M (HOPMUPOBAHUIO HOBBIX
CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OHOJIOTMYECKUX 3HAaHMHW B UENSIX TMOBBILIEHHS OOIIEH KyJIbTYpBbl,
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PyHKIMOHAJIBHOM TI'PaMOTHOCTH OOyYarouuxcs,
(opMupyeMoi pu U3y4eHHH OHUOJIOTHY;

MOHMMaHHWE CYIIHOCTH METOJOB IIO3HAHMsS, HCIIOJIb3yEMBIX B ECTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCTIONIB30BaTh MOJTyYaeMble 3HAaHHS U aHAIN3a U OOBSICHEHUS SIBICHUH OKPY’)KAIOIEro MUPa M IPOUCXOISIINX B
HEM W3MEHEHHH, YMEHHE JieJaTh 000CHOBAHHBIE 3aKJIFOUCHUSI HA OCHOBE HAay4YHBIX ()aKTOB U MMEIOIIMXCS TaHHBIX C
LEJIbIO0 IIOJIYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BATh OMOJIOTHYECKHE 3HAHWS VIS PEIICHHUS MPOOJIEM B pealbHBIX
JKU3HEHHBIX CUTYalUsX;

OCO3HAaHME LEHHOCTH  HAy4YHOM  JEATEIbHOCTH, TOTOBHOCTb  OCYHIECTBIATH  IPOEKTHYID  H
HCCIIEI0BATENbCKYIO AESATENBHOCTh UHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB M CHOCOOHOCTB K HENPEPhIBHOMY 00pa30BaHUIO U caMO0OPa30BaHUIO, K aKTUBHOMY IOJY4YEHHIO
HOBBIX 3HaHHUH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH TIOTPEOHOCTSAMH.

METANPEJIMETHBIE PE3YJIbTATHI

MertampeqMeTHBIE pe3yIbTaThl OCBOCHHUS ydeOHOro mpeaMera «BHONOTHS) BKIIOYAIOT: 3HAYAMBIC IS
(hopMHIpPOBaHUS MHPOBO33PEHUS O0YUAFOIINXCS MEXIACIUILTHHAPHBIE (MEKIPEIMETHBIC) OOMICHayIHbIC TIOHATHSA,
OTpaKaloIye IEIOCTHOCTh HAYYHOW KAPTHHBI MHpa W CIEHU(GUKY METOJOB ITO3HAHWS, HCIIONB3yEMbBIX B
€CTeCTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIECC, CHCTEMa, HAy4YHBINH (DaKT, NMPHUHIUN, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCICJOBaHUE, HAONIOJCHHE, W3MEpEeHHe, OSKCIEPUMEHT H JPYTuX),
YHHUBEpCaJIbHbIE Y4eOHbIe NEeHCTBUs (TI03HABaTeNbHbIC, KOMMYHUKATHBHbBIE, PETYJISATUBHBIC), 00ECIEYHBAIOIINE
¢dbopmupoBanre (YHKIMOHAIBHONH TIPAMOTHOCTH M COLMAIBHOM KOMITETCHIIMH OOYyYaroIIuXcs, CHOCOOHOCTh
00y4aroumxcsi UCIOJb30BaTh OCBOCHHBIE MEXKAMCIMIUIMHAPHBIC, MUPOBO33PEHYECKUE 3HAHHS U YHHBEPCAJIbHBIC
yueOHble TEHCTBUS B MO3HABATENEHON M COIIMAIBLHOMN MPAKTHKE.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOSHHUSI IIPOIPAMMBI CPEJHEr0 0011ero 00pa3oBaHusl JOIDKHBI OTPaXKaTh:

OgiaieHHe YHUBEPCAIbHBIMA Y4eOHBIMHA NM03HABATEIbHBIMH ICHCTBUSMH:

1) 6a30Bble JJOrnYecKHe TeHCTBUS:

CaMOCTOATENBHO (HOPMYITHPOBATE M aKTyalIM3UPOBATh IPOOIEMy, pacCMaTPUBATh € BCECTOPOHHE;

HCTONB30BaTh MPH OCBOCHWHU 3HAHUI MpPUEMBI JIOTHYECKOTO MBINIICHUS (aHANW3a, CHHTE3a, CPaBHEHUS,
Kimaccu(uKay, OOOOIICHNS), PACKPHIBATh CMBICI OWONIOTHYECKUX TOHATHH (BBIOCNATh WX XapaKTepHBIC
MIPU3HAKH, YCTAHABJIMBATH CBSI3U C APYTUMH ITOHATUSIMH);

OTIpEeNeNATh LeNU eI TeNbHOCTH, 33/1aBasi apaMeTPhl U KPUTEPHH UX TOCTHIKEHUS, COOTHOCUTH PE3yJIbTaThl
JACATCIBHOCTU C ITOCTABJICHHBIMHU LCIIAMHU,

HCIIOJIb30BaTh OMOJIOTMYECKUE MTOHATHS IS 00bsCHEHUs! (DAKTOB U SIBIICHUIN >KUBOI ITPUPOJIBI;

CTPOUTH JJOTHYCCKUC pacCyKacHus (I/IHZlyKTI/IBHI)Ie, JACAYKTHUBHBIC, 1o aHaJ'IOFI/II/I), BBISABIISITH
3aKOHOMEPHOCTH Y NPOTHBOPEUHsS B paCCMaTPUBaEMBbIX SIBJICHUSAX, POPMYIINPOBATH BHIBOABI U 3aKJIIOYCHHS;

MPUMEHSTh CXEMHO-MOJICIBHBIC CPEJCTBA JUIS TPEICTABICHUS CYIIECCTBCHHBIX CBS3CHl M OTHOIICHUH B
M3yYacMbIX OHOJIOTHYECKUX OOBEKTAaX, a TaKKe IPOTUBOPEUMI pPa3HOTO pOJA, BBIABICHHBIX B Pa3UYHBIX
WH(POPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IDIaH pEIICHHS TMPOOJeMBI ¢ YYETOM aHaiW3a WMEIONIMXCS MAaTepUANbHBIX |
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B NESTEIHHOCTH, OIICHWBATh COOTBETCTBHE PE3yIBTATOB IIENSM, OIEHHBATH PHCKH
MTOCTIEICTBHUIA AEATEIbHOCTH;

KOOPAWHUPOBATH M BEINONHATH paboTy B YCIOBHAX PEaTbHOTO, BHPTYAJBHOTO M KOMOWHHPOBAHHOTO
B3aMMOJCHCTBUS,

Ppa3BUBATh KPCATUBHOC MBIINIJICHUC ITPU PCIICHUHN KU3HCHHBIX npo6neM.

2) 6a30BbI€e HCCJIE0BATEbCKIE A€HCTBUS:

BJaJICTh HaBBIKAMH Y4YEeOHO-HCCIIEOBATENbCKOW W TPOEKTHOM JeSITEeNbHOCTH, HAaBBIKAMH pa3pelIeHHs
npo0JieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOMCKY METOJOB PELICHUS MPaKTUYECKHX 3ajad,
MIPUMEHCHUIO PA3ITUYHBIX METOJIOB ITO3HAHWS;



HCIOJIB30BaTh PA3JIMYHBIC BHJbI JCATCIbHOCTH IO IMOJYYCHUIO HOBOTO 3HAHHA, €TI0 HHTCPIpPCTAlNU,
npeo6pa303aHmo U NPUMCHCHHUIO B y‘le6HLIX CUTyallMsdaX, B TOM YUCJIC IPU CO3JaHUUN y‘-Ie6HI)IX U COMAJIBHBIX
MIPOEKTOB;

(opMUpOBaTh HAayUYHBI THUI MBIIUICHHS, BIaAETh HAyYHOH TEPMHHOJIOTHEH, KIIIOYEBBIMU TOHSTHSIMU U
METOJIaMH;

CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJauydl B 00pa30BaTENbHOM [MESTENFHOCTH M JKU3HEHHBIX
CHUTYaIHSIX;

BBIBIISITH IPUYMHHO-CIICICTBEHHBIE CBA3M W aKTyaJM3MPOBAaTh 3aj]ady, BBIABUTATH THUIIOTE3Y €€ pELIeHHs,
HaXOJWTh aAPTYMEHTHI JIsI JOKa3aTeIbCTBA CBOMX YTBEP)KACHHUH, 3a1aBaTh MapaMeTPhl ¥ KPUTEPUH PELICHUS;

aHAJTM3UPOBAaTh TIIOMYYCHHBIE B XOJE pEIICHHWA 3aJaddl pe3yNbTaThl, KPHUTHYECKH OLEHMWBATh HX
JIOCTOBEPHOCTD, IPOTHO3NPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSAX;

JIaBaTh OIICHKY HOBBIM CUTYalUsIM, OLICHUBATh IPHOOPETEHHBIN OIBIT;

OCYIIECTBIIATH LIeJICHANPABICHHBIN TOMCK MEPEeHOCca CPENICTB U CIIOCOOOB ACHCTBUS B MPO(ECCHOHATBHYIO
cpeny;

YMETH NICPECHOCUTH 3HAHUA B IMO3HABATCIIbHYIO U MPAKTHUYCCKYIO obnactu KUBHCACATCIbHOCTU,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WIEH, IpeJylaraTb OpUTHHAIBHBIE MOJIXOJbl U PELICHHs, CTaBUTh NPOOJIEMBI U 3a]auH,
JIOIYCKAIOIIME allbTEPHATHBHBIC PEIICHUS.

3) padorta ¢ nHpopManueii:

OpPHEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POPMAIMHK (TEKCTE Y4eOHOro NocoOusl, HayYHO-IIOMYJIIPHON
IuTepaType, OWOJOTMYECKHX CIIOBApsIX W CHPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3zax HMaHHBIX, B VHTepHeTe),
aHATM3UPOBaTh HMH()OPMALMIO pa3NUYHBIX BHUAOB M (OPM IPEACTABICHUS, KPUTUYECKH OICHUBATH €€
JIOCTOBEPHOCTD M HEIPOTHBOPEUUBOCTb;

(dbopMyIHpOBaTh 3alpoCchl W MPUMEHSTH PA3IMYHBIE METOABI IPH IMOHUCKE M OTOOpe OMOIOTHYecKOi
nH(opMaInu, HeoOX0AUMOIT IS BBITIOIHEHUS yueOHbIX 3a/1a4;

NpUOOPETaTh OMBIT MCIOJIb30BAHUS MH(POPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPILIEHCTBOBATh
KYJbTYPY aKTUBHOI'O UCIIOJIb30BAHUSA PA3JIMYHBIX ITOMCKOBBLIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMalbHYIO (OpMy INpeicTaBlieHHsT OMOJIOTUYECKON MH(pOpMaIHU (CXEMBI,
rpaduky, qUarpaMMbl, TaOJIHIBI, PUCYHKHU U JAPYTOE);

UCIIONIB30BaTh HAy4YHBIH SI3BIK B KauecTBE cpeicTBa INpu pabore ¢ OMoOIOTMUecKod HHpOpMaumei:
NPUMEHATh XHMHYECKHe, (U3NUECKHe M MaTeMaTHYeCKHe 3HaKM M CHUMBOJIBL, (QoOpMysbl, abOpeBHaTypy,
HOMEHKJIATypy, HCIIOJIb30BATh U IIPE0OPa30BBIBATh 3HAKOBO-CHMBOJIMYECKUE CPEACTBA HATIIAJHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHMS U 3aLIUTHl HH(POPMAIMN, HHPOPMAIMOHHOH 0€30MacHOCTH JIMYHOCTH.

OsJaieHHe YHHBEPCATbHBIMH KOMMYHHKATUBHBIMH JeiiCTBUSIMMU:

1) o01enue:

OCYIIECTBIIATH KOMMYHHKAIIMU BO BCeX cdepax *KU3HH, aKTHBHO y4acTBOBATh B ANANIOTE WX AUCKYCCHHU MO
cyIecTBy o0cykaaeMoi TeMbl (YMEHHE 3a/1aBaTh BOIMPOCHI, BBICKA3bIBATh CYXKICHHSI OTHOCUTEIHLHO BBIMOJTHEHUS
HpeﬂHaFaeMOﬁ 3aJa4u, YUYUTBIBATb MHTEPECHI U COITIACOBAHHOCTH HO3I/II.IPIﬁ ApYTux Y4YaCTHUKOB JuUajiora HWJIN
JTUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHBIE CPEJCTBA OOIICHNsS, TIOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, IPEIIIOCHUIOK
BO3HHMKHOBEHHS KOH(INKTHBIX CUTYyalUi, yMETh CMSAr4aTh KOH(QIMKTHI U BECTH NIEPErOBOPHI;

BJIAJICTh Pa3JIMUHBIMM CIIOCOOAMM OOIICHUS M B3aMMOJCHCTBHSA, IOHUMATh HAMEPEHUs NPYTHX JIHOAeH,
TIPOSIBIISITH YBAKUTEIBHOE OTHOIICHNE K COOECETHIKY M B KOPPEKTHOH (opMe (popMyInpoBaTh CBOM BO3PaKECHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOJIH30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHAs 1eATeJIbHOCTD:

MOHMMAaTh W WCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIMBHIAYAJIbHOH pabOTHl NpPH pELICHHH
OHMOJIOTHYECKOH MPOOIIeMBI, 00OCHOBEIBATE HEOOXOIUMOCTh IIPUMEHEHUS TPYIIOBEIX ()OPM B3aUMOACHUCTBUS PH
pemeHnn yueOHOM 3a1a4u;

BBIOMpATh TEMAaTUKYy U METOJbl COBMECTHBIX IEHCTBMHA C y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEU
Ka)JIOT0 WieHa KOJUIEKTHBA,;

NpUHUMATb LCIn COBMECTHOM ACATCIIBHOCTH, OPTaHU30BLBIBATL M KOOPAUHUPOBATH HeﬁCTBHH no eé
JIOCTHKEHUIO: COCTABJATh IUIAH JACHCTBUH, pacmpenensTb pojiM ¢ Y46TOM MHEHHWH YYacTHUKOB, 00CYXIaTbh
pe3ysbTaThl COBMECTHOI paboThl;

OLICHMBATh KayecTBO CBOEr0 BKJI3Aa W KaXIOr0 YYacTHMKAa KOMaHIAbl B OOIIMH pe3ynbTar o
pa3paboTaHHBIM KPUTEPHSIM;



npeajiaratb HOBBIC ITPOCKTHI, OLUCHMWBATb HACHU C IMO3UIIMHW HOBU3HBI, OPUIMHAJIBHOCTH, HpaKTquCKOﬁ
3HAaYMMOCTH;

OCYIIECTBJIATH MO3UTHBHOC CTPATCTUYCCKOC MOBCACHUC B PA3JIMYHBIX CUTYallUAX, HPOIABJIATL TBOPUCCTBO U
BOOOpaXkeHUE, ObITh HHUIIMATHBHBIM.

OsgiiaieHHe YHUBEPCAJIbHBIMHU PeryJsITHBHBIMU JICHCTBUAMU:

1) camoopranmnsanus:

UCTIONB30BaTh OMOJIOTHYECKHE 3HAHUS JUIS BBISABICHHS MPOOIEM M UX PEUICHHs B XKM3HEHHBIX M y4eOHBIX
CUTYyaLMsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTWYECKMX 3HAHUH LENICBBIE M CMBICIOBBIC YCTAHOBKH B CBOMX JCHCTBHSIX H
MOCTYTIKAX 110 OTHOIIEHUIO K JKUBOW NPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBBIO OKPY KAIOIIHX;

CaMOCTOATENPHO OCYILIECTBIATh II03HABATEIBHYIO JESTENBHOCTh, BBIIBISITE IPOOIEMBI, CTaBUTh H
(hopMyIHpOBaTh COOCTBEHHBIE 3a1a4H B 00pa30BaTEIbHON AESTENBHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENIFHO COCTaBJATh IUIAH PEIICHUS MPOOJeMbl C y4ETOM HMEIOIIUXCS PECypCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MIPENIIOYTEHU;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclmpsaTh paMK{ y4eOHOTO TIpeIMeTa Ha OCHOBE JINYHBIX MPEATIOYTECHHN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3@ PEILEHUE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (HOPMUPOBAHUIO M IIPOSIBJICHUIO IIMPOKOW SPYAWIMH B Pa3HBIX OOJIACTAX 3HAHUM,
TIOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHUTyalMsIM, BHOCHUTb KOPPEKTHUBBI B IEATENBHOCTb, OLEHHMBATH COOTBETCTBHE
pe3yIbTaTOB LENAM;

BJIaJICTh HABBIKAMH IIO3HABATEIBHON pE(ICKCHU KaK OCO3HAHHSI COBEPIIAEMBIX JICHCTBUN U MBICIHTENBHBIX
MPOIIECCOB, MX PE3yJIbTaTOB M OCHOBAHWH, HCIIOJNB30BaTh MPHUEMBI pedeKCHH IjIsl OLECHKH CHUTyallMd, BhIOOpa
BEPHOTO PEIICHHUS;

YMETH OLUCHUBATH PUCKH U CBOCBPEMCHHO NPUHUMATDH PEIICHUA IO UX CHUKCHUIO,

MIPUHUMATh MOTUBBI U apTyMEHTHI APYTHX IPU aHAIHU3E PE3yIbTAaTOB JAEATENbHOCTH;

3) npuHsATHE ce0s M APYTrHUX:

NIPUHUMATH ce0sl, TOHUMasi CBOU HEJOCTATKH U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTyMEHTBI APYTUX IPU aHAIHU3E PE3YIbTATOB JAEATEINBHOCTH;

IIPU3HABATh CBOE MPaBO M IPaBO JPYTUX HA OMINOKH;

pa3BHBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMN JPYTOro YeJIOBEKa.

HPEJMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbrarthl ocBoeHusi mporpammbl COO mno Ouonoruu Ha 0a30BOM YPOBHE BKIHOHAIOT
cnenupuyeckne s ydyeOHOro mnpeamera «buosorus» HaydHbIC 3HAHUS, YMCHHS W CIOCOOBI JIEHCTBHU IO
OCBOCHUIO, MHTEPIPETAMH U NMPeoOpa3oBaHUIO 3HAHWW, BHJBI JIESATENBHOCTH MO TOJyYEHUIO HOBOTO 3HAHHS U
MIPUMEHEHHUIO 3HAHWH B PA3JIMYHBIX YYEOHBIX CHTYaIUsX, a TAK)KE B PEAIbHBIX KM3HEHHBIX CUTYAIMsX, CBI3aHHBIX
¢ Ouonorueii. B nporpamMe npeaMeTHbIe pe3yJIbTaThl IPEICTABICHHI 110 To1aM 00yYeHUsL.

[TpeameTHbIe pe3yabTaThl OCBOCHUS yueOHOTO Mpeamera «bruonorus» 6 10 knacce MOMKHBI OTPaKaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE M POJH OHOJIOTHM B CHCTEME Hay4YHOI'O 3HAHHS €CTECTBEHHBIX HayK, B
(OpMUPOBAHNHM COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpa W HAayYHOTO MHPOBO33PEHHSA, O BKJIAJE
POCCHIICKHX W 3apyOeXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHWONIOTHH, (GYHKIMOHAIHHOW T'PAaMOTHOCTH YeJOBEKa
JUIS peILICHNS KU3HEHHBIX 3a/1a4;

YMEHHE DPAaCKpbIBATh COJEpKAHHE OHMONOIMYECKUX TEPMHHOB W TOHATHH: XXW3Hb, KIETKA, OPraHU3M,
MeTabonu3M (0OMeH BemIeCTB M MPEBpallleHHE PHEPTHH), TOMEOCcTa3 (CaMOpEeryJysalus), YPOBHEBas OpraHW3auus
KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PEIPOLYKIIHS), HACIEACTBEHHOCTh, N3MEHUYHNBOCTh, POCT M Pa3BUTHE;

YMEHHUE u3jiaratb 6I/IOHOFI/I‘ICCKI/I6 TCOpUU (KHeTO‘lHaﬂ, XpoOMOCOMHasA, MyTallMOHHasd, HECHTpaJlbHasd a0orMa
MoJieKyJsipHol Ouosorun), 3akoHsl (I. Mennens, T. Moprana, H. WM. BaBumoBa) m yuenus (0 wueHTrpax
MHOrooOpasuss W NpPOUCXOXKAEHHS KyJnbTypHbIX pacrennid H. 1. BaBwiioBa), ompenensitb TrpaHHMIBl WX
MIPUMEHUMOCTH K XMBBIM CHCTEMaM;

YMEHHE BIIJeTh METOJAaMH HayYHOT'O ITO3HAHWS B OMOJOTMH: HAaOJIIOAEHHE M ONMCAHUE KHUBBIX CHCTEM,
MIPOLIECCOB W SIBIIGHWH, OpraHW3alys M IpOBEJICHHE OHOIOTHYECKOTO SKCIEPHMEHTA, BBIIBIDKCHHE THITOTE3BI,



BBIABJICHUE 3aBUCUMOCTH MCXKIAY HCCICAYCMBIMHU BCJIIMYMHaAMH, O6’b${CHeHI/Ie TOJTYUYCHHBIX PE3YyJIbTAaTOB,
HCIOJIB30BAHHBIX HAYYHBIX HOHHTHI?I, TeOpHﬁ 1 3aKOHOB, YMCHUC [€JIaTb BbIBOJbl Ha OCHOBAHUH ITOJTYUYCHHBIX
pe3yIbTaToB;

yYMEHHE BBIJEIATH CYLIECTBEHHBIE IIPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPHOT, OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX OpPraHM3MOB, OCOOECHHOCTH IPOIIECCOB: OOMEHa BELIECTB M INPEBPAILICHHS SHEPTUH B KIIETKE,
(oTOCHHTE3a, TUIACTHYECKOTO W SHEPreTHYecKOoro OOMEeHa, XEMOCHHTE3a, MHUTO3a, Melo03a, OIUIOJOTBOPEHHS,
Pa3MHOXEHUS], MHIMBUYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHE IPHMEHATH MOJYyYCHHbIC 3HAHMS IJIsI OOBSICHEHHS OHOJIOTMYECKUX IMPOLECCOB M SBICHUH, IS
NPUHATHS TPAKTHYESCKUX PEIICHUH B IOBCEAHEBHOMN XKU3HHU C LIENBI0 00eCIeueHus O€30IIaCHOCTH CBOETO 3J0POBbS
U 3[0POBBSl OKPYIKAIOIIMX JIFOACH, COOIONCHUS] HOPM I'PaMOTHOTO ITOBE/ICHUS B OKPYIKAIOIIeH NPUPOTHON cpene,
NOHMMaHHe HEOOXOAMMOCTH HCIIONB30BAaHUS JOCTH)KCHUH COBPEMEHHOW OHOJIOTMM W OHOTEXHOJIOTHH Ui
PaLOHAIIBHOTO IPUPOJOIIONb30BAHYS;

YMCHUEC pCIIaTh DJICMCHTAPHBIC TCHCTUYCCKUC 3aJa4Y Ha MOHO- U III/IFI/I6pI/UIHOe CKpCIIMBAHUEC, CHCIIJICHHOC
HacJIeJOBaHKE, COCTABIISITh CXeMbl MOHOTMOPHUHOTO CKPELIMBaHUS JUIsl IIPEACKa3aHKs HACeI0BaHHs PU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBINIOJIHATH J1a00PaTOPHBIE U NMPAKTUYECKHE PabOThI, COOII0AATh MpaBuiia IIpH paboTe ¢ y4eOHBIM 1
71a00paTOPHBIM 000PYJOBAaHHEM;

YMEHHE KpPUTHYECKH OLEHWBAaThb M HMHTEPIPETUPOBATh HH(MOPMAIMIO OHOJIOTHYECKOTO COZIEpKaHus,
BKJIFOYAOIIYIO TICEBJIOHAYYHbIE 3HAHWS M3 Pa3IMYHBIX HCTOYHHKOB (CPEACTBA MaccOBOW MH(OpMaluu, HaydHO-
HONYJISIPHBIE  MaTepHaibl), STHYECKHE aCleKThl COBPEMEHHBIX HCCICIOBAaHWA B OWOJNOIMH, MEIULHUHE,
OMOTEXHOJIOTHY;

YMEHHE CO37aBaTh COOCTBEHHBIC IIHCBMEHHBIE M YCTHBIE COOOMIeHHs, 0000mas OHOJIOTHIECKYIO
MH(OPMALUIO U3 HECKOJIBKHUX MCTOYHHKOB, IPAMOTHO HCIIOJIb30BAaTh NOHATHHHBIN armapaT OHOIOrHy.

[TpenmeTHBIE pe3yabTaThl OCBOCHUS y4eOHOro npenmera «buonorus» é 11 knacce NOMKHBL OTPaXKATh:

c¢(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHUS €CTCCTBEHHBIX HAyK, B
(OpPMUpPOBaHNHM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHbI MHpa W Hay4YHOTO MHPOBO33PEHHs, O BKIIAJE
POCCHHCKHMX W 3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOrMHU, (QYHKIHOHAIBHOW IPaMOTHOCTH YeJOoBeKa
JUISL peILICHNUS! )KU3HEHHBIX 3aJ1ay;

yYMEHHE DPacKpbIBaTh COJlepKaHHe OHMOJOrMYECKMX TEPMHHOB W TIOHSTHM: BHA, HOIMYJSLMs, TeHO(OH,
SBOJIIOLMS, ABIWXKYIIME CHIBI ((PakTOpbl) 3BOMIOLMH, NPHCHOCOOJCHHOCTh OPraHM3MOB, BHI000pa3oBaHuE,
9KOJIOTHYECKHE (PaKTOPBI, IKOCHCTEMa, NMPOAYLHEHTHl, KOHCYMEHTHI, PEAYLECHTHI, e IHTaHUs, SKOJIOTHYECKas
mupaMuia, OnoreoreHos, ouocdepa;

YMEHHE H3JIaraTb OMOJIOTHMYECKHE TeOpHH (IBOMOLMOHHAs Teopus Y. JlapBHHA, CHHTETHYECKas TEOPH
9BOJIIOLINK), 3aKOHBI M 3aKOHOMEPHOCTH (3apoxemieBoro cxoxacrsa K. M. Bopa, dYepemoBaHms TIJIaBHBIX
HampaBieHui u myteit sBomtoru A. H. Ceseprrosa, yuenns o 6uocdepe B. . BepHanckoro), onpeaensaTs rpaHHUIIBI
UX IPUMEHHMOCTH K )KUBBIM CHCTEMaM;

YMCHHUEC BJIaACTH METOJAaMU HAYYHOT'O IMO3HAHUA B OHOJIOTHH: Ha6J’I}OlICHI/IC N OIMIMCAaHUC XUBBIX CHUCTCM,
MPOLIECCOB M SIBJIGHHWM, OpraHu3alys ¥ IMpOBeJeHHE OHOJIOTHYECKOTO0 SKCIEPHMEHTA, BBIIBIIKEHUE THUIIOTE3bI,
BBIABJICHUE 3aBUCUMOCTH MEXKIAY HCCICAYEMBIMHU BCJIMYMHaAMU, O6T)SICHCHI/Ie MOJIYUYCHHBIX PE3YyJIbTAaTOB,
UCIIOJIb30BAaHHBIX HAayYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHUE JeNaTh BHIBOABI Ha OCHOBAaHHMU MOJYYEHHBIX
PpEe3yJbTaToB;

YMEHHE BBIICNATh CYLICCTBEHHBIC NPH3HAKW CTPOCHMS OMOJIOTMYECKMX OOBEKTOB: BHIOB, IOIMYJISINH,
IOPOAYLIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB, OHOI€OLIEHO30B U  JKOCHCTEM, OCOOEHHOCTH  IIPOLECCOB:
HACJICICTBEHHON HM3MEHYHMBOCTH, €CTECTBEHHOIO OTOOpa, BHI00Opa30BaHHUS, MPUCIOCOOIEHHOCTH OPraHH3MOB,
JNEUCTBHUS JKOJOTMYECKMX (DaKTOPOB Ha OPTraHM3MBI, MEPEHOCa BELICCTB W MOTOKA JHEPrHHM B OIKOCHCTEMaX,
AQHTPOIIOTCHHBIX M3MEHEHHH B SKOCUCTEMaX CBOECH MECTHOCTH, KPYrOBOPOTa BEIIECTB M OHOT€OXMMHYESCKUX UKIIOB
B Omocdepe;

YMEHHE IPHMEHATH IOJyYeHHbIC 3HAHHUSA IS OOBSCHEHHS OMOJIOTMYECKUX IMPOLECCOB M SBICHUH, I
MPUHSTHUS TIPAKTUYECKUX PELICHHH B MOBCEAHEBHOM JKU3HH C LIENbI0 00ecrieueHns: 0e30IIacHOCTH CBOETO 310POBbs
W 3/I0POBbSI OKPYKAIOLIKX JIFO/IEH, COOJIIO/IEHNs] HOPM I'PaMOTHOTO TOBEJCHHUSI B OKPYXKAIOIEH MPUPOIHOHN cpee,
IIOHUMAHHC HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA }IOCTI/I)KCHI/Iﬁ COBpeMeHHOI‘/II OMOJ0THH Ui palluoOHAJIBHOI'O
MIPUPOJIOTIOIB30BaAHUS;

yYMEHHE pelIaTh 3JIeMeHTapHble OHOIOrHUeCKHe 33/1a41, COCTABIISITh CXEMBI [IEPEHOCA BEIIECTB U DHEPIHU B
sKOcHcTeMax (LeNH MUTaHMUsA);



YMEHHE BBITIOJHATH TaOOpaTOpHbIE U MPaKTUYeCKHe paboThl, COOMIONATh MpaBwiia IpH paboTe ¢ yIeOHBIM U
712a00paTOPHBIM 000PYJOBAaHKEM;

yMEHHE KPHUTHUYECKH OLCHUBATh W HHTEPIPETHPOBATh HMHGOPMAIMIO OHOJIOTHYECKOTO COJCPKAHUS,
BKJIFOUAOIIYIO TICEB/JIOHAYYHbIE 3HAHUS M3 Pa3IMYHBIX HCTOYHHKOB (CPEACTBA MaccOBOW MH(OpMaluu, Hay4dHO-
MIONYJISIPHBIE MaTepHalbl), pacCMaTpuBaTh IJI00aIbHBIE 3KOJIOIHYECKHE MPOoOIeMbl COBPEMEHHOCTH, (hOPMHUPOBATh
10 OTHOILICHHIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CcO31aBaTb COOCTBEHHBIE NMChbMEHHBIE M YCTHBIE COOOHIEHUs, 0000mas OHOIOTHYECKYIO
nH(OPMANNIO U3 HECKOJILKIX HCTOYHUKOB, TPAMOTHO HCIIOJIB30BaTh MOHATHHHBIN armapaTr OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmMeHoBaHUe pa3/iesioB U TeM ungpoBbie
Ne ni/nn P Konrpoianbusbie | IlpakTnuecku (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypcsl
bubnuoreka [JOK
! buosorus kak Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U X OpraHU3aIus 1 bubmmorexa [OK
p I https://m.edsoo.ru/7f41¢292
. bubnmuorexa [JOK
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKU 8 0.5 1 httns:/m.edsoo.ru/7f4 1292
but6mmoreka [JOK
4 IKH3HEAISATENLHOCTE KITKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHHe U HHANBUAYAIBHOE pa3BUTHE 5 1 bubnmuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS 1 IBMEHUHUBOCTD 2 0.5 15 bu6mmoreka [IOK
OpraHu3MOB ' ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [{JOK
OMOTEXHOJIOTHH https://m.edsoo0.ru/7f41¢292
bu6mmoreka [{OK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 1 4




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3aesioB U TeM nu¢poBLIe
Ne i/m P KonTpobHbI IIpakTHYeckue (upp )
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchbl
Bbu6mmoreka [JOK
1 1
IBOmOMORHas dHoNOrHA ? https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 0.5 bubmuoreka [IOK
3emite ' ' https://m.edsoo.ru/7f41cc74
3 Opra"usMel 1 OKpYIKaroIas cpeaa 5 1 bubnmorexa LHOK
p py m pel https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01recTBa ¥ DKOJIOTHYECKHUE CUCTEMBI 9 hitps://m.edsoo ra/7f41 ce74
but6mmoreka [IOK
> Pesepsroe Bpems 2 0.5 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I1O ITPOT'PAMME 34 1 2.5







IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JIEKTPOHHBIE
JlaTa
Ne undgpoBbie
Tema ypoka KoHTposbHbI IIpakTHyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI b
pecypchl
Bbu6morexa [JOK
1 buonorus B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOW MTPUPOIBL.
[TpakTuyeckas padora Ne 1
2 «/crionp30BaHre pa3IMYHBIX 1 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863e¢6122
METOJIOB MPU U3YUYEHUU
OMOIOTHUECKUX 0OBEKTOBY
3 buosiornueckue cuctemsl, MpoIecchl 1 bubnuoreka [JOK
U UX U3y4YECHUE https://m.edsoo.ru/863e6564
XUMUYECKUH coCTaB KJIeTku. Boga u bubmuoreka [JOK
4 1
MHUHEpAJIbHBIE COIN https://m.edsoo.ru/863e674¢
bubmnoreka IIOK
5 b .C 0 1
G, LOCTAB 1 CTPOCHHC HEIKOB https://m.edso0o.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 paborta Ne 1 «M3yuenue | 0.5 bubnuorexa [IOK
KaTaINTUYECKON aKTUBHOCTH ) https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIA3bI
WJIM KaTaasbl)»
7 VraeBonnl. JInnuael 1 bu6mmoreka [IOK




https://m.eds00.1ru/863e6870

bu6mmoreka [IOK
8 Hyxniennoseie kuenotel. AT® https://m.edsoo.1ru/863e6d5c
9 Hctopus u meToabl U3y4eHUs bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kitetka xak memocTHas KuBast
cucrema
CrtpoeHue 3yKapuOTHYECKON KIETKHU.
Jlabopatopnas padota Ne 2
«M3yueHmne cTpoeHus KIETOK bubmumoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxkTepuil 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIICAaHUEY
bubmnoreka IIOK
12 06 0
MCH BEMCCTE W METabOIHIM https://m.edso0o.ru/863e766¢
bu6mmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.edso0.1u/863e7c98
bu6mmoreka [IOK
14 i
Suepreruacciuii 0bmen https://m.edsoo.ru/863e7aae
JKuzneHHbIN IHUKI KNeTKU. [lenenue
kietku. Murto3. JlabopaTopHas
15 abora Ne 3 «HaOmronenne MuTosa B 0.5 Bubmorexa OK
p B ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakimst bubmuorexa [JOK
MaTpPUYHOI'O CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6nocuHTe3 Oenka 0.5 bu6mmoreka [JOK




https://m.edso00.1ru/863e796¢

Hexknerounsie GopMbl )KU3HH —

bu6mmoreka [JOK

18
BHUPYCHI https://m.edso0.ru/863¢7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHNS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢e
Bbu6mmorexa [JOK
20 Meli
cenos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlabopartopHast pabora Ne 4 bubnunoreka [JOK
21 0.5
«HM3ydyenue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MHUKpOIpenapaTax»
2 NunuBunyansHOE pa3BUTHE bu6mmoreka [JOK
OPTraHU3MOB https://m.edsoo.ru/863e8436
7 I'enetnka — Hayka o bubnuoreka [JOK
HAacJIEeJICTBEHHOCTHU U U3MEHUYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HaCJIEA0BaHUS
24 MIPU3HAKOB. MOHOTHOpHUIHOE bubnmorexa [TOK
p ’ pH https:/m.eds00.ru/863e8878
CKpEIllUBaHUE
WTHOPUIHOE CKpeElInBaHue. 3aKOH
25 ﬁeBaBI/IIZI/IMOFO Haf::ne OBaHUS bubnmorexa [TOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemnieHHOE HacleIOBaHHUE 0.5 bub6mmoreka [JOK

npu3HakoB. JlaboparopHas pabora
Neo 5 «M3yuenue pe3ysibTaToB
MOHOTHOPHIHOTO M TUTHOPUTHOTO

https://m.edso00.1ru/863e8c60




CKpEeIMBaHUA y IP030(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nona. HacnenoBanue | bu6mmoreka [JOK
MPU3HAKOB, CLEIUIEHHBIX C ITOJIOM https://m.edso00.1ru/863e8c60
N3menunBocTh. HenacnenctBeHHas
M3MEHYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnuoreka LIOK

28 . 1 0.5
MOAN(PUKAIIMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BApUAIIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOIN»

HacnencTBenHas U3MEHYHBOCTD.

29 JlaboparopHas pabota Ne 7. i 0.5 bubnunoreka [JOK
«AHanu3 MyTanuil y 1po30o¢puiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIperapaTax»

Bbu6morexa [JOK

30 T'eneruia uenosexa ! https://m.edsoo.ru/863e8d78
PesepBubIil ypok. O60011eHIE 1O

31 teme «HacnencTBeHHOCTD U 1 0.5
W3MEHYHBOCTH OPTAaHU3MOBY»

Bbu6mmorexa [JOK

32 Ceneiuns Kax Hayka # Ipoece ! https://m.edso0.ru/863e9214

1 MeTomb!l U JOCTHXKEHUSI CEIEKITUHT | bubmuoreka [JOK
pacTeHUI U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHosorus kak orpacip 1 bubnnoreka [JOK
IPOU3BOJACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 14 1 4

I[TPOTPAMME




11 KIIACC

KonuyecTBo 1yacos DJICKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka KonTposbHbI IIpakTuyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI A
pecypcsbl
1 DBOJIIOLUS U METOMBI €€ N3yUEHUS 1 bubmmorexa [JOK
t g y https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeacTaBIeHUI 1 bubmumoreka [IOK
00 3BOITIOIINHA https://m.edso0.1u/863¢9570
bubmnoreka IIOK
3 M 1
HKPOIBOMOTIA https://m.edsoo.ru/863e9cle
[Tomynsiust Kak 371IeMeHTapHast
eMHUIIA BUA U SBOJOIIHH.
4 JII;60 I;TO HI;SI aGota JI\; 1 1 0.5 bubamorexa [OK
PATOPHAA p B ) https://m.eds00.ru/863e99¢6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHYECKOMY KPUTEPUIO)
5 JIBrKy1Ime CUitbl (3J€MeHTapHbIe | bubnunoreka [JOK
(hakTOpbI) IBOTIOIIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i1 0TO 1
CTECTBEHHBIIE 0TOOp 1 ero dopwb: https://m.edsoo.ru/863e9ed0
Pe3ynbTaTel 3BONMIOLNN:
MIPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
7 BHUI000pazoBanue. JlabopaTopHas 1 0.5 bubnmoreka [JOK
pabora Ne 2 «Omucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpTaHu3Ma U €€
OTHOCHUTEJIIFHOTO XapaKTepar»
8 Hanpasnenus u nytu 1 bubnnorexa [JOK




JKM3HHM Ha 3eMIICH

MaKpO3BOJIOIINN https://m.edsoo.ru/863e9cle
9 Heob6patumocTs sBOMIONIINN
10 WcTopus xu3HU Ha 3emiie U METOAbI
€€ U3y4CHUS
1 ['unoTessl MPOUCXO0XKAECHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3ButHe *u3HN Ha 3eMIle 110 3paM U bubnnorexa [JOK
nepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3Tallbl SBOJIIOIUH
PacTUTENBHOTO U JKUBOTHOI'O MHUpA.
13 [IpakTrueckas pabora Ne 1 0.5 bubnnoreka [IOK
«3ydyeHrne NCKOTIaeMbIX OCTATKOB ) https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUTEKLUSIX)
14 CoBpeMeHHas cucrema bubnmoreka [JOK
OpraHM4YeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTIOBEKa (aHTPOIIOTCHE3) bubmmorexa [JOK
H p https://m.edsoo.ru/863eac2c
16 JBwxynie cuitbl ((hakTopsr) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOINH
YEJI0BEKa
13 YenoBeyeckue pacsl U IPUPOIHBIE bubnunoreka [JOK
ajanTaluy 4eJI0BEKa https://m.edsoo.ru/863eaea2
PezepaHblil ypok. O60011eHE 110
19 Teme «BO3HUKHOBEHUE U Pa3BUTHE 0.5




20

DKoNoTrusa Kak HayKa

Cpensl 0OUTaHUS U YKOJIOTHUECKUE

bu6mmoreka [JOK

21
(hakTopbl https://m.edsoo.ru/863eafec
AbunoTtnueckue GpakTopsl.
JlaboparopHas pabota Ne 3.
«Mopdomorudeckre 0COOEHHOCTH
22 aCTEHUU U3 Pa3HBIX MECT 0.5 bubmnorexa [IOK
p P ) https://m.edsoo.1u/863eb10e
obutanus». JlabopaTopHas padora
Neo 4. «Bnusgnue cBeta Ha pOCT U
Pa3BUTHE YEPEHKOB KOJICYCa»
Bbu6mmorexa [JOK
23 brnornueckue daxrto
MOTHHCCKHE (aKTOph! https://m.edsoo.ru/863eb348
DKOJIOrM4ecKne XapaKTepUCTUKU
nomyssiuu. [Ipaktudeckast pabora
24 Ne 2 «Ilopmcuér IIOTHOCTH 0.5
MOMYJIAIIMNA Pa3HBIX BUIOB
pacTeHuin
’5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OnoIeHO3 https://m.edsoo.1ru/863eb46a
2% DKOJIOTUYECKUE CHCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE T0KA3aTEIN SKOCUCTEMBIL.
27 DKOJOrHYeCcKue MUPaMHUIbI bubmorexa LOK
. PaMHIBL. https://m.edsoo.ru/863eb5fa
CoiictBa 3x0cucteM. Cykueccus
28 [IpupoaHbie F3KOCHCTEMBI
29 AHTPOIOTE€HHBIE SKOCUCTEMBI
30 buocdepa — rmobanbHas 0.5 bubnuoreka LIOK

3KOCUCTEMA 3EMITHA

https://m.edsoo.ru/863ebb5e




31 3aKOHOMEPHOCTH CYIIECTBOBAHMS 1 bubnuotexa [IOK
ounocdepnr https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eminu 1

13 CocymiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YenoBeyYecTBa https://m.edsoo.ru/863ebale
PezepaHblil ypok. O6001eHNE TeMBbI

34 «Coo0111ecTBa ¥ 9KOJIOTHYECKHE |
CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 14 )5

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue /Tlon pex. Ilaceunuka B.B., AkunonepHoe ob6mectBo «M3narenbcTBo
«ITpocsemienue»

* buonorus, 10-11 xnaccel/ 3axapo B.b., Pomanora H.U., 3axaposa E.T.; nmox
penakmueit Kpukcynosa E.A., OGmiecTBO ¢ OrpaHMYCHHOM OTBETCTBEHHOCTHIO
«Pycckoe cioBo - y4eOHUK

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue /Ilox

pen. Ilaceunuka B.B., Akunonepnoe o6miectBo «M3narensctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI 1JIAA YUYUTEJIA
Metonunueckue mocoous mist yaurenei o cepuu Jlmaus YMK B. B. ITaceunuxka.

buosorng 10-11 ximacca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

MH(DOYPOK,MYIbTHYPOK
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