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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
OIX0/0B K (DOPMHUPOBAHMIO coOZep:KaHus YydyeOHoro mnpenmera «buonorus» cocraBWIn:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPEeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS OO0
o0LIMX LEeNsIX M MPUHIUINAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbl CPEIHEIrO
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHUs O crienupuke OUOJIOruH,
e 3HAaYeHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHUM CYLIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBl OCHOBHBIC (DYHKIIMU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no Guosoruu AaéT MpeacTaBieHue O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOyyaroIuXcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT o00s43aTeNbHOE INPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpYy, PpaclpeleieHHe Io
paszenaM U TeMaM, PEKOMEHJIyEMYIO IOCJIEI0BAaTEeIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€ll, JIOTMKH 00pa30BaTeIbHOrO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aroLIUXCs.

B mporpamme 10 OHONOTHHM TaKkKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AeATeIbHOCTH/y4eOHBIX AeHCTBUI 00yyaromuxcs 1o
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUsL.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpuUBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAyYHOI'O
MHUpPOBO33PEHUS, IIEHHOCTHBIX  OpPHEHTAlMi  JIMYHOCTH, HKOJOTUYECKOTO  MBIIUICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npuponHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOrMUECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMM YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKN
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU I1eJIeCO00pa3HOro MOBEACHHS B OKpY)Karolled MpUpPOIHON cpene,
aHau3a BIMAHUS XO3SHCTBEHHOM JEATEIBLHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npenMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO OOECIeUeHHs YCIOBUM ISl pelieHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYEcKOro o0pa3zoBaHus, KOTOpasi Mpenoaaraet
dopmupoBaHHEe y O00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacupsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPoE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBHUA I TO3HAHUS 3aKOHOB KHBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro oobpasa
’KM3HH, FKOJIOTHUECKOTO MBIIIEHHS, IEHHOCTHOTO OTHOIIEHUS K JKUBOM IIPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HUMEET TaKXkKe [UIs pelIeHHs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUU C TPEICTABJICHUSIMU W3 JAPYTrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOIO B TPOrpaMMe TI0 OUOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POpMUPOBaHMS OOLIEH KyJIbTYpPbI, OMpPEeIIfioIne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTHYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWHA 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/ bl HAYYHOTO TO3HaHMs», «KileTka Kak OMOJIOrHYecKas CUCTEMaY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«DBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

enr u3ydenus ydyebHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUI UCIONB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTmxeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs peleHrueM CIEeIYIOMUX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPE/CTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpPa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3aIluH,
BBIIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYYArOMIMXCS TMMO3HABATENbHBIX, MHTEIUIEKTYaJbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIiH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKON MEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHS ITHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE IEHHOCTU OMOJOTUYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS JKOJOTHYECKON
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA

10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKON, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaAYK.

MeTop1 TO3HAHUS KUBOM MPUPOAbI (HAOII0IEHUE, SIKCIIEPUMEHT, OMKMCAHUE, U3MEpPEHHE,
KJ1accU(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

HMemoncrpauuu: [Toprpersr: U. apsun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u @.
Kpuxk.

Tabmuie! 1 cxeMbl: «MeTo bl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble H NpaKTH4YeCKHe PadoThI:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBIL.

CpolicTBa OuwocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALHOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOoTHYEeCKH), OMoC(hepHBI.

JdemoHcTpaumuu:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHU3alUU KUBOU
IPUPOJIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yeckue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMM BOJABl U MHUHEpAJbHBIX BEIIECTB B KieTke. I[loxnepikaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 6eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS W YETBEPTHUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouonornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyocrparHas  cnenuduuHocts. Kodepmentsl. Butammubl.  Otanuus  (pepMeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TJTFOKO3a, pud03a U Je30KCHpr003a), Jucaxapusl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepunsl, Qochomunuael, crepouabl. [uapodpmibHO-THAPOGOOHBIE
cBoiictBa. buonornueckue ¢ynkiuu nunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB U JUIHAOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JIHK. Crpoenne u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u

GyHKIIHH.



[utomoruss — Hayka o kjeTke. KiieTouHasi Teopusi — mpuUMep B3aUMOJCUCTBUS UIEH U
($akToOB B HAYYHOM MO3HAHUH. METO/IbI H3yYCHHSI KIICTKH.

Knerka kak nenoctHas sxuBasi cucrema. OOmie Mpu3HaKy KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckumii ammapar, cucTeMa CHHTE3a Oeka.

Tunsl KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
pokapuoTnyeckoil kiueTku. Kinertounas crenka 6akrepuil. CTpoeHHE 3YKapuOTHUECKOHN KIIETKU.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IIMKOKAJIHUKC, UX (DYHKIUH.
[Inasmatuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranonasl kietku: IIIC, anmapar 'onbmaxu, muzocomsl. [lomyaBroHOMHBIE
OpraHouibl KJIETKH: MHUTOXOHJIPUH, IUIacTUibl. [lpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU]L.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA LEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMJIOB KJIETKU. BritoueHusl.

SAnpo — perynsaTopHbIli HeHTp KiIeTkh. CTpoeHue sapa: suepHas 000JI09Ka, Kapuoria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeUIECTB B KIIETKE.

JMemoncrpanumn: Iloptpersi: A. JleBenryk, P. I'yk, T. [lIBann, M. Illnelinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnpenenenre XuMUYECKUX HJIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTkn», «CTpoeHue XKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/Ipa KIETKH», «Y TIeBOAb», «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIIpPENapaThl PacCTUTENBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOCHHs KJIETOK PACTCHHH, >KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
TUCCUMUIIALINS (DHEPreTUUecKuii 00MeH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca MeTtabonu3ma. Poinb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumber oOMena BemecTB: aBTOTpOdHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MEeHE
BEIIIECTB U MPEBPAIICHUHN YHEPTHH B KIIETKE.

@®otocunTe3. CBeroBas M TeMHOBass ¢a3bl ¢orocuHTe3a. Peakiuu ¢dorocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTECHUI.

XeMocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HHU Ha
3emue.

DHepretudyeckuii oOMeH B  KJeTKe. PacmieniieHue  BEMIeCTB, BBIJACICHUE U
aKKyMYJINPOBaHHME SHEPTUU B KJIETKE. DTalbl JHEpreTuyeckoro ooMena. I nukonus. bpoxxenue u



ero Buabl. KucinopogHoe  OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmposanne. IPHEKTUBHOCTH IHEPTETHUECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peanumzanus
reHeTH4YeCKON mHpopManuu B KiIETKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. HMcropus otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoaedunuTa yenoBeka
(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUs BUPYCHBIX 3a00ICBaAHHIA.

HemouncTpaumu: [loptpetsr: H. K. Konsuos, /. . UBanosckuit, K. A. Tumupsses.

Tabmuet  u cxembl: «Tunel  muTaHus», «Metabomusm»,  «MHUTOXOHIPUIY,
«OHepreTuueckuii oomen», «Xnopormnacty, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanms JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema S. PazMHoOKeHN e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM WK kieTku. MHTepdaza um mwuros. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

lenenne xnetkn — muto3. Cramguum muto3a. [lpoiecchl, MpoUCXOIAIIMEe HAa pPa3HbIX
CTagusaX MUTO3a. Brojornueckuii CMEICI MATO3A.

[Tporpammupyemasi TuGesb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJlBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTHBHOE pa3MHOKeHue. MCKycCTBEHHOE KIIOHHMpPOBAaHHE OPraHHW3MOB, €0 3HAUE€HUE IS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccel, nmpoucxomsdimue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyeckuii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — nporuecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE XKene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMmeT (CrepMaTo30u,
AllIeKJIeTKa) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJICHWE, TacTpYJIsIus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHSL: IPSIMOE,
HernpsiMoe (JIMYMHOYHOE). BiusHuMe cpeapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IIBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHH, CTauU
pa3BUTHSL.



JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOEe pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKU
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KIeTOUHBINH UK,
«Permmukanus JJHK», «Mutoszy», «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHE», «I'ameTorenes y
MJIEKONUTAIOIINX U YeJI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O0opynoBaHue: MHUKPOCKOI, MuUKpomnpenaparbl «CriepMaTo30Ubl MIEKOIUTAIOLIETOY,
«Siuexnerka miekonurarouiero», «KapuoknHe3 B KIETKax KOpEIIKa JyKa», MarHUTHas
Mozenb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

Jlaboparopuas padora Ne 3. «HabmogeHne MuTO3a B KIETKAaX KOHYHMKA KOPEITKa JIyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlaboparopnas pabota Ne 4. «l3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropus pasButus reHetuku. Ponbs nuronorum u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiiag poccuiickux U 3apy0exHbIX yUEHBIX B pA3BUTHE
reHeTuku. MeTroabsl TEeHETHKHA (THOPUIONOTUYECKUM, UUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHUS. | eHeTHYecKass CHMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HAcJeAOBaHWS  MPU3HAKOB, ycTaHoOBIeHHble [. Mennenem.
Monoru0OpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us rTuOpuI0B repBoro nokojaeHus. [Ipasuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JuruOpunHoe CKpemMBaHWE. 3aKOH HE3aBUCHMOTO  HAcleJAOBaHUS  MPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIEIeHHs TEHOTUIIA OCOOU.

CuenneHHoe HaclefoBaHue mpu3HakoB. Pabora T. Moprana mno clremieHHOMY
Hacje10BaHUI0 TeHoB. HapyllieHue clenyienns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHbie opraHu3Mbl. HacnenoBaHue NPU3HAKOB, CLEIJIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuauvonsslii psa v BapuainimoHHas kpupas. Hopma peakuuu npusHaka. KonvuecTBeHHBIE U
KaueCTBEHHBIE TIPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAUPUKAIIMOHHONW U3MEHYMBOCTH.

HacnencrBennas, nivM reHOTUNIUYECKasi, M3MEHUYNBOCTh. KoMOMHAaTUBHAS M3MEHYUBOCTD.
Meiio3 u moNIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTalnMoHHas
M3MEHUYUBOCTh. Kiaccudukamus myTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIC. YacToTa U
NPUYMHBI MyTaruii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHON
n3menurBocty H. M. BaBunosa.

BHesinepHas HacneqCTBEHHOCTh U U3MEHUYNBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
TeHEeaIOTUYECKUH, OJIM3HENOBbIN, IUTOTCHETUYECKUH, OMOXUMHYECKUN, MOJICKYISPHO-
reHetudecknid. COBpEeMEHHOE OIpEeAENICHHE TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHHPOBAHMUE,



TEHOTHIUpPOBaHKWE, B ToM yucie ¢ nomompio [I1[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YeJIOBeKa: TeHHble OoJie3HH, OOJEe3HHM C  HACJIEACTBEHHOW MpPEeIpacroiOkEeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TIeHepaTHBHble MyTaluu. CTBOJIOBBIE KIIETKH.
[TpuHUMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MTPOMUIAKTUKUA U JICUEHUS T€HETHUYECKUX
Oone3nel. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HAUCHHE MEAMIIMHCKOW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHMIA YeTIOBEKA.

Jemoncrpanum: Iloptpersl: I'. Mennens, T. Mopras, I'. ne ®@pus, C. C. YerBepukos, H.
B. Tumodees-Pecorcknii, H. V. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE M €r0 IUTOT€HETHYECKas OCHOBAY,
«3aKOH pacIIelyIeHUs] MU €ro IMTOICHETUYECKass OCHOBa», <«3aKOH YHUCTOThI TaMeTy,
«durunOpunnoe ckpeunmBanuey, «l{uTomorndeckne OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMozeiicTBrue ajuieNbHbIX T€HOBY, «I eHeTnyecKkne KapTbl pacTEHUM, KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACIENOBaHUs, CLEIUICHHOTO C IOJIOM»,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHuMmBOCTHY, «MoauduKammoHHas
u3MeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

O6opynoBanue: Monenu-anmiiukanuu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHHHpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpAacKu Tela), repbapuil
«I"opox MOCEBHOW.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 5. «3yueHnue pe3ynbTaToB MOHOTHOPUIHOTO M TUTUOPHUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenre Moau(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «AnHamu3 wmyranud y JApo30o@uibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

CenekIusi Kak Hayka W Ipoliecc. 3apokJIeHne CeJeKInH U AoMecTukanus. Yuenne H. U.
BaBunoBa o0 wLEHTpax MNPOUCXOXKIEHUS U MHOrooOpaszusi KyIbTypHbIX pacTeHui. LleHTpsl
MPOUCXOKICHHS IOMAITHUX )KUBOTHBIX. COpT, OO, IITaMM.

CoBpeMeHHbBIE METOJbI CEIeKIIMU. MacCOBBIi U WHIANBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIN3KopoaCTBEHHOE CKpelIBaHe — MHOPUAMHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Heponcteennoe ckpemmuBanue — aytOpuauHr. OtnanéHHas ruOpuauzanuss U e€  yCIexH.
HckyccTBeHHBIM MyTareHe3 W MOJy4YeHUE MOJUIUIONJI0B. JIOCTMIKEHUSI CEeNEeKUUU PACTEHUH,
KUBOTHBIX U MUKPOOPTAaHHU3MOB.

buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHas WHXKEHEpHs. OTambl CO3JaHUS
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxkenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOMPOTYKTUBHBIX
CEIbCKOXO03SHUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYeckue mpodiemel. MO —
FeHETUYECKU MOIU(DULIPOBAHHBIE OPTaHU3MBI.

Jemoncrpauuu: Iloptpersl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBanoB.



Tabmuupl m cxembl: kapta «lleHTpbI NMPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTYPHBIX
pactenuii», «llopoapl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWsanoBay, «[lomummonnus», «OOBEKTHI
O6uotexHonorun», «Kiaerounele KynbTypbl U KJIOHHpOBaHUE», «KOHCTpyHpoBaHHE U IEpeHOC
TEHOB, XpPOMOCOM.

Ob6opynoBanue: MYISDKH IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repbapuii «CeabCKOX035ICTBEHHBIC PACTEHUS».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeuss «OCHOBHBIE METOJbl U JTOCTM)KEHUS CEJIEKLIMH PAacTeHUM M >KMBOTHBIX (Ha
CEJICKIMOHHYIO CTAaHLMIO, MJIEMEHHYI0 (epMy, COPTOHCIBITATEIbHBIA Y4aCTOK, B TEIUIMYHOE
X03SIUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIH HAYYHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAs OHOJIOTHS.

[IpennochbIKu BO3HMKHOBEHHUS 3BOJIOLNMOHHON TEOpUHU. DBOJIOLMOHHAS TEOpHs U €&
MeCTO B OMoJOoruu. BirsHue 3BONOIMOHHON TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbctBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEI0BATENbHOCTh OSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOHN JIETONUCH, TIepexoanbie GopMbl. buoreorpadudeckne: cXoICTBO
U paznuune GayH u Grop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3MyMsl 3MOPHOHOB PA3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIE, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbuiku BO3HMKHOBEHMS JapBHHU3MA.
JIBumokyiye Ccuwibl ABOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHMYEHHOCTH PECYpCOB, HEONpeNesl€HHas W3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOODP).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

Muxkpososmtonus. [lonynsanuusa kak eIMHUIA BUAA U YBOJIIOLIUU.

JBuxymie cuibl (GpakTopbl) 3BOJIOLUUU BHJIOB B Ipupoje. MyTallMOHHBIN Tpolecc U
KOMOWHATUBHAsT HM3MEHYMBOCTh. [lomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpALIHS.

EctecTBeHHbII 0TOOp — HampaBistonuii gaxtop 3BojouUd. POPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIOIUH. [Ipumepsl mpucnocodaeHuit
y OpraHu3MoB. ApoMop(h03bl U UIN0-3TATITAIUH.

Bun u Bunoo6pasoBanue. Kputepuum Buma. OcHOBHblE (OpMBbl BUA000pa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakposBomrorus. PopMbl 3BOJIOLUU: (puieTUYecKas, JAWBEPreHTHAs, KOHBEPTreHTHasd,
napaiiensHas. HeoGpatumocTs 3BoMONMN.

[IpoucxoxaeHue  OT  HECNEUUATU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytormias
crenuanu3anus. AJanTuBHas paaualus.

HMemoncrpanumn: [loprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuid,
K. M. bap, 3. I'ekkenp, ®. Mromnep, A. H. Ceepiios.



Tabmumpl u cxembl: «Pa3BuTue opraHmueckoro Mupa Ha 3emiie», «3apoabIlTn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EcrecTBenHbli  0TOOp», «MHOroOOpasue copToB pacteHuii»y, «MHOroodpasue mopos
JKUBOTHBIX», «[lomymnsum», «MyTanuoHHas U3MEHUYMBOCTBY, «ApomopGho3bD»,
«Unnoanantamumny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapmipyra nyremectsus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bu1000pazoBaHe», « IKOJIOTHIECKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TJIOA0B U
ceMsiH, Kosutekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOICHHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HaIMpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeNb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

Buoreorpaduyeckas kapra wmwupa, Kosuiekuusi «@DPOpMBI COXPaHHOCTH HMCKOMAeMbIX
JKUBOTHBIX U PACTEHMI», MoJenb anmunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butue Hacexkomoro», «Pa3BuTue mArymku», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETA).

JlabopaTopHble 1 NpakTHYeCKue padoThI:

JlaboparopHnas pabota Ne 1. «CpaBHeHHEe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

Jlaboparopnas pabota Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa Hu eé
OTHOCHUTEJIBHOTO XapaKTePay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.

JloHayuyHble MpEeACTABICHUS O 3apOXKACHUU XKU3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
JKU3HM Ha 3emuie: aOWoreHe3 W MaHCIepMHs. XUMHUYecKass SBONIONUS. AOWOTEHHBIM CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMUYECKOW 3BoJronnK. HavanbHble sTanbl Ouonornyeckoi spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBONMIOIMA. DOPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB.

Pazeutue xu3Hum Ha 3emie 1o dpaM W nepuoaaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPJTOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o301ickas 5pa U €€ Nepruoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

Kaiino3olickas 3pa u €€ nepHuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KJIMMaTa M TeojIoTMYecKuX IMpoueccoB. OCHOBHBIE 3Tambl ABOJIOLUN
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud H KUBOTHBIX. [losiBieHume,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue HBONIOUMU. OCHOBHBIE CHCTEMATHYECKHE
TPYIIIBI OPTAaHU3MOB.

OBOJIIOIMSL  4YeJOBEKa. AHTPONOJOrus Kak Hayka. Pa3BuThe npeacTaBiIeHH o
MPOUCXOKICHUH YeNloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/IcTBa M pa3andus YelloBeKa
Y )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YEeJIOBEKa.

JBuwxymue cuibl  ((axkTopel) aHTpomoreHesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbBIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MBIIUICHHUE,
peub.

OCHOBHBIE CTaJIMM W BETBH 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEbIi,
UYenoBek npsmoxondmmii, YenoBek HeanaepTaiabckui, YenoBexk pasymubii. Haxonku
MCKOTMIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JIACTh paclpoCTpaHEHUsS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHSL.



Yenoseueckne packl. OCHOBHBIC OONBIIME PAChl: €BpOICOUIHAs (€BpasHiicKas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAS  (a3uMaTCKO-aMepuKaHckas). Yeptsl
OpUCHOCOOJICHHOCTH TPEACTABUTENECH UEeNIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBOo uenoBeveckux pac. Kpuruka pacusma.

HemoncTpaumu: [loprpersr: @. Penu, JI. [1actep, A. . Onapun, C. Muiep, I'. FOpu, Y.
[apBuH.

Tabmune! u cxembl: «Bo3nukHoBeHne COHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinerka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUME aHATOMUYECKHUX YEPT CTPOCHUS
YeJI0BEKa U YeIOBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHUYECKUX HAXOIO0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme mmoam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HeloBeuecKre pach».

O6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
NUTEKAaHTPOIa, HEAHAEpPTalblla, KPOMAaHbOHIIA), CJIENKHU WIM U300paKeHHUsI KAMEHHBIX OpyIui
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TadumIa,
KoJuteKIus «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «/3yueHue uCKOmaeMbIX OCTATKOB PacTEeHUM M KMBOTHBIX B
KOJUIEKLIUASAX .

DKcKypcusi «IBOJNIOIUS OpraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeuecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

OKojorusi Kak Hayka. 3ajgadyd M pa3fenbl AKOJIOTMH. MeEToapl 3KOJOTHYecKUX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs, IMOYBEHHas,
BHYTPHOPTaHU3MEHHAsI.

Oxonorudeckue (akropsl. Kimaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TeMIEpaTrypa, BIAKHOCTb. DoTomepuoan3M.
[TpucniocoOneHust opraHu3MoB K AeHcTBHIO a0noTHYecKuX GakTopoB. bruoigornueckue puTmsl.

buotnueckne  ¢daktopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHITHS,
XHUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomeparus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHWYECTBO). AMeEHcalu3M, HeHTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBUI JIIsl CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTepUCTUKU MOMysiuu. OCHOBHBIE MOKa3aTeldd MOMYJSLIUU:
YUCJIIEHHOCTb, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpamus. JuHammuka
YUCJIIEHHOCTHU MONYJISALNUU U €€ PErysusl.

HMemoncrpanum: [loptpersr: A. I'ym6onbar, K. @. Pynbe, O. ['exkens.

Tabmune! u cxembl: kaprta «[Ipupoansie 30Hb 3emin», «Cpelbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmynsauumy, «3aKOHOMEPHOCTH pPOCTAa YHUCIEHHOCTH MOMYJISIUU
uHy30pun-TYpenbkn», «[lumessie memnm».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomornueckrne 0COOEHHOCTH PACTEHHUI U3 Pa3HBIX MECT
0oOUTaHUSD.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTrueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISIUA PA3HBIX BUOB PACTCHUI.



Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cucteMbl (skocucremsl). [lonstue 00 sKkocucTeMe M OHOreoleHO3e.
QOYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IPOILYLICHTBI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopor BemecTB M MOTOK IHEPIUM B IKocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [IumeBble nenu u cetd. OCHOBHBIE IIOKA3aTelIM SKOCUCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKHe NHMpaMHbl: HPOAYKIMM, UYUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETyJIALus, pazButue. CyKIeccus.

[TpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKOocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buonoruueckoe u
XO035ICTBEHHOE 3HaU€HHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd dKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa OHochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak riIo0albHONH IKOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emian. AHTpPONIOreHHbIe H3MeHeHHs B buocdepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO0Opa3Hsi Kak OCHOBA
ycroifunBocty Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcamMH U MX
ucnosb3oBaHue. JIoCTHXKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JMemonctpauumn: [Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. . Bepraackuii.

Tabmune!l u cxemsl: «llumessle nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «IIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBeky,
«JKOCHCTEMA IIMPOKOJUCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOMHOro Jieca», «buoneHos
BOZOEMay, «ArpoueHo3», «lIpuMepHbIE aHTPONOIEHHbIE BO3JACHCTBHS Ha IPUPOLYY,
«BaxHelmme MCTOYHHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «l[louBa — BakHelmas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBeIil a3 dexT», «PakTopsl
PaMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopot a3zota B mpUpoie».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BI», rep6apuii
«PactutenbHble  coobmiecTBa»,  Koiuiekuuu — «buomeno3», «BpemuTtenu — BaKHEMIIMX
CEJIbCKOXO3SMUCTBEHHBIX  KYJIbTYp», TrepOapuM ¥ KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Deneparun, N300paskeHs] OXpaHIEMbIX BHI0B paCTEHUI U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMUCS IPOrpaMM CpeHero o0Iero o0pa3oBaHusi: IMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B crpykType IUYHOCTHBIX pPE3yJbTAaTOB OCBOCHHUSI Tpeamera «buoiorusy» BblIEIECHbI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOONPEIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOEXKIEHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATUIUN Pa3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCS PYKOBOJCTBOBAThHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTa «buoNorus» JOCTUralroTCs B €AUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH M HOPMaMHu IMOBEAECHHUS M CIIOCOOCTBYIOT IpoOLieccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA M CaMOPa3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MATPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JlugHOCTHBIE PEe3yJIbTAaThl OCBOCHUS Y4eOHOTro npeamera «buosiorus» MOKHBI OTpakaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM II€EHHOCTHBIX OpPUEHTAlWW, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacIIMpeHne >KU3HEHHOTO OTBITa U OMBITA JEITEIBHOCTA B MPOIECCE Peain3allid OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUICKOT0 OOIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MpaBONOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOU ACATEIHHOCTH TPU CO3JaHUH YICOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUHN OMOJIOTHYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONIGHUIO K SIBICHUSM
COBPEMEHHOM XKHU3HH U OOBACHATH €€;

YMEHHME YUYUTHIBAaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYJbTYPHBIMUA EHHOCTSAMU U COLUAIBHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W MCCIIEIOBATEIbCKUX 3a]a4, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKON TPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIY>KEHHIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMI0 U NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOWN KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SYMOIIMOHAIIBHOTO BO3/IEUCTBUS KMUBOM MPUPOBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHHE U peain3als 3J0pOBOro U 0e30MacHOro o0pasa KU3HH (3I0pOBOE MUTAHUE,
COOJTII0ICHNE TUTUEHUYECKUX TPABUI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZY, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON M COLMATIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3nuyHbIM chepam mpodeccHoHaTbHOM AEsITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIC KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ABHOTO XapaKTepa KOJIOTMYECKHX MPoOIeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBWJI TOBEJEHUSI B MPHUPOJAE, HANpPaBICHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B SKOCHUCTEMaX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYphl, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH 1eATENbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW W YHTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aNMOACHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O IWHCTBE NPUPOJIBI, YeJIOBEeKa W oOmecTBa, B TMO3HAHWU TPUPOIHBIX
3aKOHOMEPHOCTEH M PEeIIeHHH TPOOIIeM COXPaHEHHsI TPHPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TIOMCKA ITyTeH BHIXOJIA M3 TII00aThHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMICHUS 00
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAaHHE CYHIIHOCTH METOJIOB IO3HAHHUSA, HCIOJNb3YyeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJBb30BaTh IMOJydaeMble 3HAHHUS I aHaIW3a M OOBACHEHHs SBJICHUUN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOLIMXCS MaHHBIX C LENbI0 TOTYYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS UL pEIleHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEILHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysbTaThl OCBOEHHs yuyeOHOro mpeamera «buosorus» BKIOUAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MexmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenr(uKy METOAOB MO3HAHMS, HUCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHME, IpOILeCcC, CHCTeMa, HayuyHbId (DaKkT, NPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUE, U3MEpEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MertamnpenMeTHbIE pe3yJIbTaThl OCBOSHHSI IPOTPaMMBI CpeIHEro oOImiero ooOpa3oBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMHU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUMU 3HAHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUd, KJIacCUPHUKAIMK, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNATh LEIN JeATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUM HX JOCTHUKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS A OOBsCHEHHS (AKTOB W SBICHHH KUBOH
PUPOJIBI;

CTPOUThH JIOTUYECKUE pacCyKIeHUs (MHIYKTUBHBbIE, JEIyKTUBHbIE, IO AaHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATENbHOCTh, OLICHUBAaThb COOTBETCTBHE PE3YJbTATOB LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSX pPEaJbHOrO, BHUPTYAJbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBAaTh KPEATMBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE e CTBHS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMuHble BUABI JCSITENBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHHUSA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHusl, HaxOIUTh apryMEHThI JIs JO0Ka3aTelbCTBA CBOHMX YTBEPXKACHHIA,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOoca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpeIJiaraTh OPUTHHAIBHBIC TOJXOAbI W PEIUICHHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAy4YHO-TIOMYJISIPHOM JHUTeparype, OMOJOTHYECKUX CIOBApsAX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJIbHYIO (OpPMY NpEACTaBICHUS OHOIOTHYECKOH
uH(popManuu (cxemsl, rpaduKy, JuarpaMmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3oBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUN BO BCeX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAJlOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YUACTHUKOB JUAJIOTA WIH JUCKYCCUHU);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHUS M B3aMMOJEHCTBHSI, MOHUMATh HaMEpPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEMCTBUH ¢ yu€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHUH y4aCTHUKOB, 00CYX/1aTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISAITh TMO3UTHBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3IMYHbIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBISATh MMO3HABATEIbHYIO NESTEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B 00pa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIQ/IETh HaBBIKAMH MMO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYrOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHOCOOBI JIEMCTBUH TI0 OCBOCHHIO, WHTEPIPETAlMM W NpeoOpa3sOoBaHUIO 3HAHWM, BHIBI
JeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
[IporpaMMe NpeaMETHbIE PE3YJIbTaThl MPEACTABIEHBI 110 T01aM 00Y4YEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTpaX<aTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BemeCTB M  IpeBpalleHue DSHEpPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJOTMYECKHE TeOopuHu (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHas JIoTMa MOJeKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT000Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYyYEHHBIX PE3YylbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX MOHSITUH,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IPOLECCOB: 0OMEHa BELECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOIO M HHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEWO03a, OILNIOAOTBOPEHUS, PA3MHOXKCHUSA, UHIUBULYAIBHOIO Pa3BUTUS
opraHu3Ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YEHHbIE 3HAaHUS IJI O0BbACHEHHsS OMOJIOTMUYECKUX MPOLECCOB U
SBJICHUM, JJIs1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM )KU3HHU C LIE€IbI0 00eCTIeYeHns
0€30MIaCHOCTH CBOETO 370POBbS U 3/I0pPOBbSl OKPYKAIOUIUX JIIOJEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHMUSI B OKpY)Kalolled MPUPOAHON cpele, MOHMMaHue HEoOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIETIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUHOTO CKpEUIMBaHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE U YCTHBIE cOoOIeHus, 00001Ias
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ M POJM OHOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [l PeLIeHUs KU3HEHHbIX 3a7ay;

YMEHHE PacKpbIBATh CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEeYLEHTHI, LIeNH MUTaHUs, SKOJIorHyecKas nupaMua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHuH u myted sBomtonuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJIECHUN, OpraHu3aluss M MPOBEIEHUE OHOJOTHYECKOrO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHUS HKOJIOTHYECKUX (AKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJyYEeHHbIE 3HAHUS AJIs 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUsI B OKPYXalollell NPUPOAHON cpene, MOHMMAaHHE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIOJHSTH JTa0OpAaTOPHBIE M NpaKTU4YecKue paboThl, COOIIOAATh MpaBWIA TPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WHQOpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonornyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HWCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bubmuoreka [{OK
L broorit kak Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMBbI U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzuenesrenbHOCTb KJIETKU 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 3 15 bub6nmorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepaiioe Bpess 1 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 DBOJOMOHHAS OUOIOTHS 9 1 bubmorexa [IOK
H https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6mmoteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Oprauusmsl ¥ OK aromas cpena 5 1 bubmmorexa [IOK
p pyraomas cpea https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTUYECKUE CUCTEMBI 9 1 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
BHIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 34 1 95

I[TPOTPAMME



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

INOYPOYHOE IIVTAHUPOBAHHME 10 KJIACC

Ne | Tema ypoka KoJsun4yecTBOo 4acoB HUcnoan3oBanue | Jlata usyueHust
n/n odopynoBaHust
«Touka pocra»
Bcero | K/P | JI/PII/P TJIaH paxr

1 buonorus B cucreme Hayk 1

2 MeTtoapl mo3HaHus kuBoi puposl. [IpakTudeckasi padora Ne 1. 1 1 0.5
«Hcnonp30BaHne pa3IMYHBIX METOIOB IPH U3YYEHUH OMOJIOTHYECKIX
00BEKTOB

3 buosornueckue cuCTeMsl, MPOLECCH U UX U3YUYECHHE 1

4 XUMHUYECKUH cocTaB KIeTKH. Boia u MuHepasbHble COJu. 1

5 benku. CoctaB u cTpoeHne OEIKoB. 1

6 depMeHTHI — OMOJIOTHYECKHE KaTanu3aTopsl. JlabopaTopHasi padora | 1 0.5 [Tpobupkw,
Ne 1. «M3ydeHue KaTaIuTUIECKON aKTHBHOCTH (hepMEHTOB (Ha [IEPEKUCH
pUMepe aMMJIa3bl WK KaTajla3bl)» BOJIOpOJIa

7 Yrnesoasl. Jlunuasl. Pabora ¢ Tekcrom. 1

8 HyxnennoBbie kuciiotsl. AT® 1

9 Hcropus u Mero bl n3yueHus kietku. Kierounas teopus. Knerka kak | 1
IIEJIOCTHAS JKUBasi CHCTEMA

10 | Crpoenue sykapuoruueckoil kietku. JlaGoparopuas padora Ne 2. 1 Muxkpockor,
«V3ydenune cTpoeHusl KIIETOK PacTEeHHH, )KUBOTHBIX, TPHOOB 1 MUKpPOIpEnapaThl
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u ux
OTIHCAHHE»

11 | KonTpoabHasi padoTa 1o TeMe «XMMUYECKUIA COCTaB U CTPOCHUE 1 0.5
KIICTKH

12 | OO6MeH BemecTB I METab0JIN3M. 1

13 | ®orocunTe3. Xemocunte3. TBopueckas padora. 1

14 | DHepreTnueckuii oOMeH. 1

15 | Kuznennslii uukn knerku. [enenue kinetku. Mutos. JlabopaTropnas 1 0.5 Muxpockor,
padora Ne 3. «HaGmrogenre MUTO3a B KJI€TKaX KOHYMKA KOpEIIKa MHUKpOIpenaparsl
JyKa Ha FOTOBBIX MHKpOIpenapaTax»

16 | buocuHTe3 Oenka. Peakius MaTpuIHOTO CHHTE3a 1




17 | Tpancnauus — OuocunTe3 Oenka 1

18 | Heknerounsie popMbl )ku3HU — BUPYCHL. TBOpUeckasi padora. 1

19 | ®opmbl pa3MHOKEHHS] OPraHU3MOB 1

20 | Meiio3 1

21 | Ob6pasoBaHKe B pa3BUTHUE TOJOBBIX KJIETOK. OIIOTOTBOPCHHE. 1 0.5 Muxkpockor,
JlaGopaTopHas paGora Ne 4. «/3yueHue cTpoeHHs MOJIOBBIX KIETOK MUKpOIEepIapaThl
Ha FOTOBBIX MUKPOIIpEIapaTax»

22 | aauBuayanbHOE pa3BUTHE OPTaHU3MOB 1

23 | 'eHeTnka — HayKa O HACJICJICTBEHHOCTH U H3MEHYMBOCTH 1

24 | 3aKOHOMEPHOCTH HACJIEIOBaHUS TPU3HAKOB. MOHOTHOpHIHOE 1
CKpEIIMBAHNE

25 | lurubpuaHOe CKpeluBanue. 3aKOH HE3aBHCHUMOTO HACIICOBAHUS 1
NIPU3HAKOB

26 | CuemnieHHOe HacliejoBaHue Mpu3HakoB. JIaGoparopuas padora Ne 5. | 1 0.5 Mukpockor,
«V3ydenune pe3ynpTaToB MOHOTHOPHIHOTO U IUTHOPUHOTO MUKpOIEepIapaThl
CKpEIIMBaHUS y IP030(HIIbl Ha TOTOBBIX MHUKpOIpEnapaTax»

27 | I'enernka nona. HacnenoBanne Npu3HAKOB, CHETUICHHBIX C TIOJIOM 1

28 | 3menunBocTh. HeHnacnencTBeHHas n3aMeHYUBOCTh. JIaGopaTopHas 1 0.5
padora Ne 6. 3yuenue MoanpuKaImOHHON N3MEHYHBOCTH,
NOCTPOCHHE BapUAIIMOHHOIO PsiJia U BapUAllMOHHONW KPHBOI

29 | HacnencTBeHnHas n3MeHYHBOCTh. JIaGopaTopHas padora Ne 7. 1 0.5 Muxkpockort,
«AHanu3 MyTanui y 1po30(uisl Ha TOTOBBIX MUKpOIIpEnaparax» MUKpOTepraparhbl

30 | I'eneTnka yemoBeka 1

31 KonTpoubnas padora no teme «HacienctseHHOCTh U 1
N3MEHYHMBOCTH OPTaHU3MOBY

32 | Cenekuus Kak Hayka U rpouecc. MeToabl U JOCTHXKEHUS CEIeKINU 1
pacTEHUI U KUBOTHBIX

33 | broTexHOIOTHs KaKk OTpaciib MPOU3BOJICTBA 1

34 | ArrecTannoHHAasi (KOMILIEKCHasl) padoTa 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 4




IHOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

Ne | Tema ypoka KounyecTBo 4yacoB Hcnoan3oBanue | Jlara usyuyeHus
n/n 000opya0BaHuUsA
«Touxka pocra»
Bcero | K/P | JI/PII/P IJIAH daxr
1 OBOJIIOLUS U METO/BI €€ U3YyUEHUS 1
2 Wcropust pa3BuTHA NpeACTaBICHUI 00 HBOIOIUN 1
3 MUKpPOIBOTIOIUS 1
[Momynsimust Kak >JIeMEHTapHas €IUHHIIA BUAA U SBOJIOLNH.
4 JlaboparopHnas pabota Ne 1 «CpaBHeHHE BUIOB 110 1 0.5
MOP(OJIOTHIECKOMY KPUTEPUIO»
5 JIBuokynnue cusbl (351eMeHTapHbIe (PaKTOPBI) IBOJIIOLUN 1
6 EctectBeHHbII1 0TOOP U ero (opMbl 1
Pe3ynbTarhl 5BONIOIUH: MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. Jlaboparopuas padora Ne 2 «Onucanue 1 0.5
IpUCHocO0JIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapaKkTepay
8 HanpaBneHus ¥ yTu MaKkpo3BOIIOLUHU 1
9 HeobOpaTumocTs dBOITIONNAN 1
10 HcTopus sxu3HU Ha 3eMJIe U METOABI €€ H3yUEHUS 1
11 ['unoTe3bl NPOUCXOXKICHUSI )KU3HU Ha 3eMIle 1
12 Pa3BuTHe %)HU3HU Ha 3eMile 10 3paM U Neprojam 1
OCHOBHBIE TaITbl YBOJIOIMH PACTUTEIHFHOTO M JKHBOTHOTO MUPA.
13 [Tpaktuyeckas padora Ne 1 «M3ydyeHne nckonaeMbIX OCTaTKOB 1 0.5
pacTeHuil M KUBOTHBIX B KOJUTCKIIHSIX)
14 CoBpeMeHHasl cucTeMa OPraHuyecKoro Mupa 1
15 DBOJIOIKS YeTIOBEeKa (AaHTPOIIOTEHE3) 1
16 JIBmokyniue cuibl (pakTopbl) aHTpONoreHe3a 1
17 OCHOBHBIE CTaIMM 3BOJIIOLIMH YEJIOBEKA 1
18 UYenoBedyeckue packl U MPUPOIHBIE AANITAIIMN YEJIOBEKA 1
19 PesepBHblil ypok. O6001eHue 1o TeMe «BO3HUKHOBEHUE U Pa3BUTHE 1




JKA3HU HA 3eMiie»

20 DKOJIOTHS KaK HayKa 1

21 Cpenbl 00UTaHHS U 3KOJIOTHYECKHE (DaKTOPBI 1
Aobuotnueckue dakropsl. Jlaboparopras padora Ne 3. Jlymet

99 «Mopdonorudeckne 0COOCHHOCTH PACTECHHI U3 Pa3HBIX MECT 1 05
oburanus». JlabopatopHas padora Ne 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPCHKOB KOJICYCa»

23 buotnyeckne pakTopsl 1

24 DKOJIOTMYECKHE XapaKTepUCTUKH Tomyisiiun. [IpakTndeckas padora 1 05 Jlyna
Ne 2 «[loacuéT mI0THOCTH NONYJIAUUN Pa3HBIX BUJIOB PACTEHUIN»

25 Coo011ecTBa OpraHM3MOB — OHOIEHO3 1

26 DKOJIOTHYECKHE CHCTEMBI (3KOCHUCTEMBI) 1

97 OCHOBHBIE TIOKA3aTEeIH YIKOCUCTEMBI. DKOJIOTHYECKUE TUPAMUJIBI. 1
CaoiicTBa 3xocucteM. Cykneccus

28 [TpupoaHbIe S5KOCUCTEMBI 1

29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

30 brocdepa — rimobdanpHas 3xocucTeMa 3eMITH 1

31 3aKOHOMEPHOCTH CYIIeCTBOBaHMsI OHochepbl 1

32 UYenosedecTBo B Onocdepe 3emin 1

33 Cocy1iecTBoBaHUE PUPOJIBI U YETOBEYECTBA 1

34 ATTecTaunoHHasi (KOMILUIEKCHAas1) paboTa 1




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

CuBornazoB B.U., Aradonosa W.b. 3axaposa E.T. O6mas 6uonorusi, 10 knacc, 6a3oBbiii ypoBeHb. — M.: JIpoda, 2020.
bensies JI.K. O6miast 6uonorus. — M.: «IIpocBemienue», 2000 r.

B.B. [Taceunuk. buonorus, 10 k1. — M.: «IIpocBemenner, 2020 r.

B.B. [laceunuk. buonorus, 10 ki. — M.: «IIpocsemenuer, 2020 r.

METOANMYECKHUE MATEPHUAJIBI VIS YYUTEJIA
YMK k yueOHMKaM
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/863d4314
[Hudposas mkona OpeHOypKbs

MATEPUAJIBHO-TEXHUYECKAS BA3A

Ne HaumenoBanue o6opyaoBaHus KonnyectBo equHmIL
/i

1 [{udposas naboparopust no 6uonoruu (yueHHIECKast) 2

2 Hudposas nadoparopust no ¢puznosnoruu (MpopuIbHBIN 1

YPOBEHB)

3 [{udposast mabopaTtopws 10 SKOJIOTHU 1

4 Muxkpockon 1uppoBoi 1

5 VYuebHas 1abopaTopus 10 HEHPOTEXHOJIOTUU 1

6 Hoyt0yk 2

7 OnTHyeckas MpOBOJHAS MbIIIb 2



https://m.edsoo.ru/863d4314
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