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IHosicHUTEIbHAA 3aIHCKA

ITpu pa3zpaboTke MpOrpaMMbl MO OGHOJOTMM TEOPETUYECKYIO OCHOBY JUIS OIpEeNICHHs MOIX0A0B K
dbopMupoBaHHIO cojepkaHusl yuyeOHOro mpeamera «buoJsiorusp» cocTaBuiIM: KOHIENTYalbHbIE IMOJIOKEHUS
®I'OC COO o0 B3auM000OyCIOBICHHOCTH LIEJEH, COAEepIKaHus, pe3yIbTaTOB 00yUeHUsI U TPeOOBaHUN K YPOBHIO
MOJTOTOBKM BBIMTYCKHHUKOB, TOJOXXEHUS 00 OOIIUX LEeNsIX M MPHUHILMIAX, XapaKTepU3YIOIIUX COBPEMEHHOE
COCTOSTHME CHUCTEMBI CpelHero ooOmero ooOpasoBanus B Poccuiickoit denepainnu, a TakkKe MOJIOXKEHUS O
cnenuduke Ouonoruu, €€ 3HAUYEHWU B TO3HAHUU >KUBOW NPHUPOJBI MU OOECHEYEeHUH CYLIECTBOBAHUS
yenoBeyeckoro oobmecta. CorinacHo Ha3BaHHBIM MOJIOKEHUSIM ONpeeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[Tporpamma o Ouosoruu IaéT NpeacTaBlIeHUe O LeNix, 00 o0Ieil cTpaTerui 00y4eHus, BOCIIUTaHUS
U pa3BUTHUS O0OydaroIIuxcsi cpeicTBaMu yueOHoro mpenmera «buonorus», ompezaenser o0s3aTenbHOE
IIPEIMETHOE COJEPKAHUE, €ro CTPYKTYpy, paclpeleleHHe I0 pas3ielaM M TeMaM, PEKOMEHIYEMYIO
MOCIIE0BATEIbHOCTh M3YyYEHUs y4eOHOro Marepuaja ¢ YYETOM MEXMNPEAMETHBIX M BHYTPUIIPEAMETHBIX
CBsI3eH, JIOTUKM 00pa30BaTEeNbHOIO Mpollecca, BO3PACTHBIX 0coOeHHOCTeH oOyuwarommxcs. B mporpamme mo
OMOJIOrMH TaKX€ YUUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JTMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM
pesyibTatamM o0y4deHus B (POPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENBHON JEATEIbHOCTH/yueOHBIX
JeHCTBUI 00yYaronMxcsi 0 OCBOCHUIO COZIepKaHMsI OMOJIOTHYECKOro 00pa30BaHusl.

B mporpamme mno Ouomornum (10-11 kmaccel, 0a30BBIi  ypOBEHb) peaIM30BaH IPHUHIUIM
MIPEEeMCTBEHHOCTH B W3y4E€HUU OHoJoruu, Ojarojaps 4yeMy B HeW NMpocMaTpuBaeTCsl HANpaBlIEHHOCTh Ha
pa3sBUTHE 3HAHMW, CBS3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIMH JINYHOCTH, HKOJIOTUYECKOTO MBIIIUICHHUS, IPEACTABICHUI 0 3J0pOBOM 00pase KU3HU U OEpEeKHBIM
OTHOILICHUEM K OKpYy:Karolleil npupoaHoi cpene. [loaromy Hapsay ¢ u3yuyeHueM oOI1e0M0I0rHYecKiX TEOPUH,
a TaKKe 3HAHMM O CTPOEHUM >KMBBIX CHCTEM Pa3HOTO paHra M CYHIHOCTH OCHOBHBIX HMPOTEKAIOUIMX B HHUX
IpOIIECCOB B IMpOrpaMme IO OHMOJIOTUH YJENEHO BHHMAHUE HCIOJIb30BAHUIO TMOJYYCHHBIX 3HAHUH B
MOBCE/IHEBHOM KHM3HU I pEIICHUs NPUKIAJAHBIX 337ad, B TOM 4HCIe: MPO(UIAKTUKKA HACIEeICTBEHHBIX
3a00JI€BaHUN  YEIIOBEKa, MEAMKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHHS, OOOCHOBAaHHUS  SKOJIOTHYECKU
1eeco00pa3HOro TMOBEACHUS B OKpYXKaloIled NpPUPOJHOW cpele, aHaiu3a BIUSHUS XO3AHWCTBEHHOM
JIESTEIBHOCTH YEJIOBEKA HAa COCTOSHUE MPHUPOJHBIX M HUCKYCCTBEHHBIX JKOCUCTEM. YCHIIEHWE BHUMAHHS K
NPUKJIAJHOW  HAmpaBlIEHHOCTH yudeOHoro mpenMera «buonorus» mpoauKTOBaHO — HEOOXOAMMOCTHIO
oOecrieyeHns YCIOBUH ISl peIIeHUs] OTHOW M3 aKTyaJbHBIX 33734 LIKOJIBHOTO OHMOJOrMYECKOro 00pa3oBaHMA,
KOoTOpasi mpeznosiaraeT (GopMUpOBaHHE Yy OOYYaIOIIMXCS CIIOCOOHOCTH aJalTHPOBATBhCS K H3MEHEHUSM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpemHero obmiero oOpa3oBaHMs 3aHMMaeT BaxkHOe MecTo. OH obecreunBaeT
(dbopMHpoBaHUE y 00YYaIOIIUXCS MPEICTABICHUNA O HAYYHOH KapTHHE MUPA, PACHIMPseT U 0000IaeT 3HaHUS O
KUBOW MPUPOJE, €€ OTIUYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OPTraHU3alMU U 3BOJIOLMH, CO3HAET YCIOBUS
JUIA: TIO3HAHUS 3aKOHOB JKMBOM MpHUPOJBI, (OPMHUPOBAHUS (PYHKUIMOHAIBHOM TI'pPaMOTHOCTH, HAaBBIKOB
3I0pOBOr0 U 0e30macHoro o0pasza >KU3HH, SKOJIOIMYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOLICHHS K >KMBOMN
IIPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHne GUONIOTUS MMEET TaKkKe Ui PELIEeHUs] BOCIUTATENbHBIX M Pa3BUBAIOIIMX 3a/ad
cpeaHero oduero o0pa3oBaHus, colMaIM3alMu oOydaronmxcs. M3yuenne Ononoruu obecrneynBaeT yCcIoBHs
JUtst GOPMUPOBAHUS UHTEIUIEKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX ¥ WH(GOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOM
KYJIBTYpBl, CHOCOOCTBYET WHTETpalldyl OHMOJIOTMYECKUX 3HAHUM C TPEACTABICHUSMH U3 JIPYTHX Y4eOHBIX
MIPEIMETOB, B YaCTHOCTU (PU3UKU, XUMUU U reorpaduu. HazBaHHbIE MMOJI0OKEHUS O TpeJHA3HAYEHUH Y4EeOHOTO
npeamera «bUONOTHs» COCTaBMIIM OCHOBY Uil ONpEAETIeHUs MOAXO0J0B K 0TOOpY M CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, IPEJCTABICHHOT0 B IpOrpaMMe 1o OMOJIOTHH.

OT10op conepxanus yueOHOro npeamera «buosnorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIMNA
KyJIbTYpPOCOOOPA3HOTO MOAX0AA, B COOTBETCTBHUM C KOTOPHIM OOydarolluecs NOJIKHBI OCBOMTH 3HAHUS U
YMEHHUS, 3HauuMble [UId (opMUpOBaHHMS OOIIEH KyJIbTYpBhl, OIpPECNSAIONINE IIOBEJICHUE YEeIOBEKa B
OKPY’KaIOIIeH MPUPOTHON cpejie, BOCTpEOOBaHHBIC B MOBCEIHEBHON JXKM3HU M MPAKTHUECKOW JEATEITHHOCTH.
Ocoboe MecTo B 3TOM cHCTeMe 3HaHUM 3aHMMAIOT AJIEMEHTBHI COAEP)KaHUs, KOTOpBIE CIIy>KaT OCHOBOHM st



(dbopMHpOBaHUS TPEICTABICHUNA O COBPEMEHHOH €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IIEHHOCTHBIX
OpHUEHTAIMSIX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3allUK OMOJIOTrHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJEpXKaHUs y4eOHOro MaTepuaja B MpOrpamMme 1Mo OMOJIOTUH OCYILECTBIICHO C
y4€TOM TPUOPUTETHOrO 3HAUEHHUS 3HAHUNW 00 OTJIMYUTENBHBIX OCOOCHHOCTSIX JKHMBOM NPUPOIBI, O €&
YPOBHEBOH OpraHU3alliK U HBOJIOIMU. B COOTBETCTBHM C 3TUM B CTPYKType ydueOHOro mpeamera «buomorusn»
BBIJIETICHBl CIIEAYIOLIUE CO/Aep)KaTeabHble JNUHUM: «buonorus kak Hayka. MeToabl HaydyHOTO IO3HAHUS,
«Kietka xak 6uonoruueckas cucrema», «OpraHusm Kak Ouosoruueckas cucrema», «CucteMa 1 MHOrooopasue
OpPraHUYECKOT0 MUPa», « IBOIIOLHS KUBON IPUPOIBDY, « IKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTHY.

Hear wu3yyenuss yuyeOHoro mnpeamera «buosorus;» Ha 0a30BOM YpOBHE — OBJIAQJICHUE
00y4JalImUMUCS 3HAaHUSMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHM3alliy KUBBIX CHCTEM Pa3HOTO paHra H
npuoOpeTeHre YMEHUH UCIONIb30BaTh 3TH 3HAHMA Ul TPAMOTHBIX JICHCTBUN B OTHOLIEHUH OOBEKTOB KHMBOM
MIPUPOJIbI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTkeHne meau M3ydeHMss YydeOHoro mpeavera «buosorms» Ha 0a3oBoOM ypoBHe
o0ecrneunBaeTcsl pelIeHHEM CJIeAYIOIINX 32/1a4:

. OCBOCHHME OOYYarOIIMMUCS CHUCTEMBbl 3HAaHUM O OMOJOTMYECKHX TEOpUSAX, YUYCHMAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBUiaX, CIYXallUX OCHOBOM Il (OPMHUpPOBAHUS TNPEACTABICHUN O
€CTECTBEHHO-HAyYHOW KapTHHE MHpa, O METOJaX HAy4YHOro IIO3HaHUs, CTPOCHMH, MHOrooOpasuu u
OCOOCHHOCTSIX JKMBBIX CHUCTEM pPAa3HOI'O YPOBHSI OpraHM3allMM, BBIJAIOLUINXCA OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAaHUSX B OMOJIOTHH;

. dbopMupoBaHne y OOy4aroUIMXcsi [MO3HABATENIbHBIX, WHTEIJICKTyallbHBIX W TBOPYECKUX
CHOCOOHOCTEH B Mpolecce aHajdu3a JAaHHBIX O MYTAX pa3BUTHA B OHMOJIOTMM HAy4YHBIX B3IJISA0B, MIACH U
MOJIXOJI0B K M3YYEHHIO >KMBBIX CHCTEM Pa3HOT0 YPOBHSI OpPraHM3alM{; CTAHOBIIEHHE y OOydaroummxcs oomei
KyJIbTYpbl, (YHKIMOHAJIBHOH TPaMOTHOCTH, pa3BUTHE YMEHHMHA OOBSACHATH M OLICHHWBATh SIBJICHUSA
OKpY aroIIero MUpa >KMUBOM MPUPO/Ibl HA OCHOBAaHUM 3HAHUM U OMbBITA, MOTYUYEHHBIX PU U3yUYEHUN OUOJIOTUH;

o dbopMupoBaHUEe Y 00YYArOMIMXCSl YMEHUIN WILTIOCTPUPOBATH 3HAUCHUE OMOIOTUYECKUX 3HAHUH B
MPAKTUYECKONW  JEATETBbHOCTH  YEJOBEKAa, PAa3BUTHM  COBPEMEHHBIX  MEIUIIMHCKUX  TEXHOJIOTHH |
arpoOMOTEeXHOJIOTHiA;

o BOCITUTAHWE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM JKMBOM TMPUPOJIHI,

HEOOXOMMOCTH OEpe)KHOTO OTHOILIEHHS K HeH, COONIOJeHHS OSTHYECKUX HOPM TpU TMPOBEICHUU
OMOJIOTUYECKUX HUCCIICIOBaHUI;

. OCO3HaHME IEHHOCTH OHMOJIOIMYECKUX 3HAHMW Ui TIOBBIIICHHS YPOBHS 3KOJIOTMYECKON
KYJBTYPHI, 11 (POPMHUPOBAHUS HAYYHOTO MHPOBO33PCHHUS; MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN ¥ YMEHUU B
MIOBCEIHEBHOM XKHU3HM JIsi OLCHKH IMOCIIEICTBUI CBOCH /JEATENILHOCTH 10 OTHOILEHHIO K OKpY>Karollei cpeze,
COOCTBEHHOMY 3JI0POBBIO, 000CHOBAHKE U COOIIOICHNE Mep TTPO(IIIaKTHKY 3a001eBaHU.

B cucreme cpennero obmero obpasoBanus «buonorus», usydaemass Ha 6a30BOM YpOBHE, SABISETCS
00s13aTeIPHBIM yUYE€OHBIM TIPEAMETOM, BXOJSIIAM B COCTAaB MPEAMETHOW oO0nacTu «EcTecTBeHHO-HAy4YHBIC
IPEMETHD».

Oo611ee uncao yacoB it u3ydeHus: ononorun — 68 yacon: B 10 kiacce — 34 yacos (1 yac B Hezen0), B
11 kmacce — 34 yacoB (1 4ac B HeZleI0).

1. Conep:xanue o0ydyenus B 10 kinacce

Tema 1. Buosorus kak Hayka.

buonorust kak Hayka. CBs3p Ouojsorum ¢ OOLIECTBEHHBIMH, TEXHHYECKUMH U JAPYyTUMU
€CTECTBEHHbIMHM HayKaMH, (QuiIocopueid, STUKOW, ICTETUKOM M mpaBoM. Ponp Ouonmorun B (GopMupoBaHUM
COBPEMEHHOM Hay4HOH KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HaYK.

Metoapl MO3HaHHWS JKUBOM MpupoAbl (HaOMIONEHHE, SKCIHEPUMEHT, OIHCaHHe, W3MEpEHHe,
KJaccu(ukaiys, MoAeIMPOBaHNE, CTATUCTHYECKAss 00pabOTKa JaHHBIX).

JdeMoHcTpanum:
. [Toptpetsi: Y. dapsun, I'. Mennens, H.K. Konbsuos, Ix. Yorcon u @. Kpuk.
. Tabmuis! U cxeMbl: « MeTOIbI TO3HAHUS JKUBOW TPUPOIBI».

JlabopaTopHble M NpaKTHYeCKHEe PadoThI:



o [lIpaktuyeckas paborta Ne 1. «Vcnonp30BaHUE Pa3IMYHBIX METOJIOB MPH U3YYCHUU OMOIOTUYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 MX OPraHU3ALMSL.

Kusble cucrtembl (OmocucTeMbl) Kak HpeaMeT u3ydeHus Ouonoruu. OTIMYME >KUBBIX CHUCTEM OT
HEOPraHUYECKOM MPUPOBI.

CpoiicTBa OumocucTeM U HX pa3HOOOpasue. YPOBHU OpraHu3allMd OHOCHUCTEM: MOJEKYJSPHBIH,
KJICTOYHBIN, TKAaHEBbIM, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, SKOCUCTEMHBIH (OMOTr€OIEHOTUYECKUIN),
ouochepHbIit.

JdeMoHcTpanum:

e Tabmuupl u cxembl: «OCHOBHBIE IPU3HAKU KUZHNY, « Y POBHU OpPraHU3aLUU KUBOU IPUPOJIBI».

e OO6opynoBanue: monenb Monekynsl JJHK.

Tema 3. XMMH4YECKHI COCTAB M CTPOCHHE KICTKH.

XUMHYECKUN COCTaB KIIETKU. XHMHYECKHUE DJIEMEHTBI: MAKPOJIEMEHTHI, MUKPOAJIEMEHTHl. Bona u
MUHEpaJIbHbIE BEIIECTBA.
@OyHKIMY BOABI 1 MHHEPAIBHBIX BEIIeCTB B KiieTke. [loanep:kanue ocMOTHYECKOTO OanaHca.
benku. CoctaB u cTpoeHne O€TKOB. AMHMHOKHCIOTHI — MOHOMEpPHI OenkoB. HezameHumbie H
3aMEHHUMbIC AMHHOKUCIIOTHI. AMHHOKUCIOTHBIA COCTaB. YPOBHU CTPYKTYPhI OETKOBOM MOJEKYJBI (IEPBUYHAS,
BTOpUYHAsI, TPETHUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE CBOICTBa OenkoB. bruonornyeckue GyHKIUU
OeJKOB.
®depMeHThl — OuoNornyeckue karaauzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTpP, cyOcTpaTHast
cnerupuaHocTh. Kodepmentsl. Butamunsl. OTnngust pepMEHTOB OT HEOPTaHUIECKUX KaTaTn3aTOPOB.
VYrieBobl: MOHOCaxapu bl (TJTFOKO3a, pudo3a U Ie30KCHpru003a), Aucaxapuabl (caxaposa, JIaKTo3a)
MoJIMcaxapuabl (Kpaxmal, TIUKOTeH, 1eJIT0103a). buonornyeckue (GyHKIMH YTIIEBOIOB.
Jlumuaer:  tpurimnepunsl, Gochomunuapl, crepounsl. [uapodbumsHO-THAPOPOOHBIE CBOWCTBA.
buonornueckue ¢pyHkiuu munuaoB. CpaBHEHUE YIIIEBOAOB, OSIKOB U JIMIIHAOB KaK UCTOYHUKOB YHEPTUU.
Hyxkneunoseie kucnotel: [IHK u PHK. HykneoTuasl — MOHOMEpBI HYKJIE€MHOBBIX KUCIOT. CTpoeHue u
¢yukunu JJHK. Ctpoenne u pynxmuu PHK. Buast PHK. AT®: ctpoenue u QyHKIHH.
[uronoruss — Hayka o kjeTke. KierouHnas Teopwsi — mMpuUMep B3aMMOJCUCTBHS HIed U (PaKTOB B
Hay4YHOM MMO3HAaHUHU. METO/bl U3yUEHUs KIETKH.
Knetka kak menoctHas xuBasi cucrema. O0Imuye mpu3HaKy KJIETOK: 3aMKHYyTasl Hapy>kHasi MeMOpaHa,
monekyibl JIHK kak renernueckuit anmapar, cuctemMa CUHTe3a Oelka.
Tunsl K1€TOK: 3ykapuoThyeckas M npokapuornyeckas. OCOOEHHOCTH CTPOEHUSI MPOKAPHOTHUECKON
kinetkn. Knerounas crteHka Oaktepuil. CTpoeHue d3yKapuOTHYeCKOW KieTkH. (OCHOBHBIE OTIUYHUS
PaCTUTENHHOM, )KUBOTHON M TPUOHOM KJIETKH.
[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KIETOYHAsh CTEHKa, TIJIMKOKAMKC, WX (QYHKIUH.
[Tnaszmatuueckass memOpaHa, e€ cBoiictBa u (yHkiuu. [{urorurazma m e€ opranouasl. OmHOMEMOpaHHBIC
opratouasl knetku: OIIC, anmapar ['onpmxu, nu3ocomsl. IlomyaBTOHOMHBIE OpPraHOMABI  KJIETKH:
MUTOXOHJPHH, TIACTHABL. [IponcxokaeHne MUTOXOHApWA W Tutactuia. Bunel mnactun. He memOpaHHBIC
OpPTaHOUBl KIETKH: PHOOCOMBI, KJIETOYHBIN IEHTpP, IIEHTPUOIHN, PECHUYKH, KTYTUKH. DYHKIUN OpPraHOHIOB
KJIETKU. Bxirouenns.
Snpo — perynstopHslii ieHTp KieTkn. CTpoeHue siapa: sjaepHas 000J0uKa, Kapuoria3Ma, XpoMaTuH,
SIAPBIITKO. XPOMOCOMBI.
TpaHCcOpT BELIECTB B KIIETKE.
JdemoHcTpanuu:
e Iloptpersl: A. JleBenryk, P. I'yk, T. llIBann, M. [llneiinen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
VYunkuuc, P. ®pauknun, K.M. bap.

e Jluarpammsbl: «PacnpenernieHne XMMHUYECKUX JJIEMEHTOB B HEXUBOW Npupoie», «Pacnpenenenue
XUMHUYECKUX HJIEMEHTOB B JKUBOU IPUPOJIEN.

o Tabmuubr u cxemsl: «llepuognueckas TabiuIa XUMUIECKUX 3JIEMEHTOBY», «CTPOCHHE MOJIEKYJIbI
Boab», «buocunres Oenka», «CtpoeHune Mosekyiabl Oenka», «CtpoeHue ¢epMeHTay,



«Hyxneunossie kucnotsl. JIHK», «Crpoenne monexkynsl AT®», «CtpoeHue sykapuOTHUECKON
KIeTKn», «CTpOoeHUE KUBOTHOW KIETKW», «CTpPOCHUE PpACTUTEIBHOM KIETKN», «CTpoeHHue
IIPOKAPUOTUYECKON KIIETKM», « CTpOECHHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.
e OOopymoBaHHE: CBETOBOMH MHKPOCKOI, 000pY0BaHUE /ISl TPOBEACHUS HAOIIOCHUHN, N3MEPECHH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.
JlabopaTopHble 1 NpaKkTHYeCKHEe PadoThI:
e JlaGopatopnas pabora Ne 1. «M3ydeHue KaTaaUTUYECKONH aKTMBHOCTH (DEPMEHTOB (Ha MpHMeEpe
aMuIIa3bl WA KaTaJia3bl)y.
e JlaGopatopHnas pabora Ne 2. «M3ydeHue CTpOeHUs KJIETOK pPAacTeHUH, )KUBOTHBIX M OakTepuil moa
MHUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U X OMHCAHUEY.

Tema 4. /KusHeneATeJbHOCTD KICTKH.

OOmeH BewiecTB, WM MeTa0oau3M. AccUMWIALUS (TUIACTUYECKHM OOMEH) U JIUCCUMMIISLIUA
(oHepreTuyeckuif OOMEH) — JBE CTOPOHBI €IMHOrO mpolecca MmerabosnnsMa. Ponb 3aKOHOB COXpaHEHMSA
BELIECTB U SHEPTUHU B IOHUMaHUHU METa0O0IU3Ma.

Tunbsl oOMeHa BelecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Ponb pepmMeHTOB B OOMEHE BeIIeCTB U
IIPEBPALIEHUH SHEPTUH B KIIETKE.

®otocunre3. CeeroBas u TeMHOBasg ¢a3bl (oTtocuHreza. Peakuuu ¢orocuntesa. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHue QoTocHHTE3a Ui KM3HM Ha 3emie. BinusHue ycinoBuil cpeabl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 NPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUIA.

XeMocHuHTe3. XeMOCHUHTE3UpYIolIe OakTepry. 3HaueHue XeMOCUHTE3a [l )KU3HM Ha 3emJle.

OHepreTuuyeckuil OOMeH B KileTKe. PacieruieHne BeecTB, BbIICICHUE U aKKyMyJIHPOBAaHUE SHEPIUU
B KJIETKE. JTalbl dHEepreTuueckoro oomena. I'ukonus. bpoxenue u ero Buasl. Kucinopoanoe okucienue, uiu
KJIeTouHoe Jpixanue. OkucnurensHoe hochopunupoanue. IPPeKTUBHOCTh IHEPreTUUECKOTO OOMEHA.

Peakuun matpuyHoro cuntesa. ['eHernueckas unpopmanus u JIHK. Peanuszauus renernueckoit
uHpopmanuu B kieTke. ['eHernueckuil koj u ero cBoiictBa. Tpanckpunuus — maTpuunblii cuHte3 PHK.

Tpancnsust — OuocuHte3 Oenka. Otanbl TpaHcaauud. KoaupoBanue amuHOkHCIOT. Ponbs pubocom B
OuocunTese Oenka.
Heknerounsie ¢opMbl xu3Hu — Bupycbl. Mcropus otkpbiTusi Bupyco (/.M. HBanoBckuit).

OcCo0OeHHOCTH CTPOEHUS M KU3HEHHBIM LMK BUpPYCOB. bakrepuodaru. bone3nu pacTeHui, >KMBOTHBIX WU
YyeJIoBeKa, BbI3bIBaeMble BHpycamu. Bupyc ummynozedunura yenoeka (BHUY) — Bo3dyaurens CIINa.
OOpatHast TpaHCKpUIILMS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUN.
JdemoHcTpanuu:
e Tloprpersi: H.K. Konbuos, J[.1. IBanosckuii, K.A. Tumupsses.
e Tabmuupl u cxemsl: «Tunel nutanusy, «Metabonusm», «MUTOXOHIPUSY, «DHEPTETUUECKUI
oOmMen»,  «Xmopomnact»y,  «®Porocunres»,  «Crpoenme  JHK»,  «Crpoenue u
¢byHkunoHUpoBaHMe TreHa», «CuHte3 Oenka», «['enetnueckuit kom», «Bupycen,
«bakrepuodarm», «Ctpoenme wu xu3HeHHbIH 1wWkiI Bupyca CIIM]la, Oaktepuodaray,
«Penmukanus JHK».
e OO6opynoBanue: moaenu-ammvkanun «Yasoenne JJHK u Tpanckpunums», «buocuntes Genkay,
«CtpoeHnue KieTkn», Mojienb ctpykrypol JTHK.

Tema 5. PasMHOKeHHe M HHAUBHUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrneTouHslii UK, WK KU3HEHHBIA UK KIeTku. MHTEepdasza u muto3. [Ipomecchl, mpoTekaromnme B
unTepdase. Permkanus — peakius marpuddoro cuute3a JJHK. Ctpoenue xpomMocom. XpoMOCOMHBIN HAbOp —
KapHOTHIl. JIMTUIOMIHBIA M TaIUIOMAHBIA XPOMOCOMHBIE HAOOpbl. Xpomatuzbl. LluTonoruyeckre OCHOBBI
Pa3MHOKEHUS U UHIMBUIyaIbHOTO Pa3BUTHUSI OPTaHNU3MOB.

[enenne knetku — muto3. Craguu muto3a. [Ipouecchbl, Npoucxoasdiue Ha pa3HbIX CTaIusX MHUTO3a.
buonornyeckuii cMbICI MUTO3a.

[Tporpammupyemast ruOeIb KIETKH — aronTo3.



®opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecronoe U mojoBoe. Bupl Gecronoro pa3MHOXKEHHUs: JeNIeHHE
HaJBOE, T[OYKOBaHHE OJHO M MHOTOKJIETOYHBIX, CIOpPOOOpa30OBaHUE, BETETATUBHOE pPa3MHOXKECHHE.
HckyccTBEHHOE KJIIOHUPOBAaHHUE OPraHU3MOB, €0 3HAUEHUE JJIS CEJIEKIINN.

[TonoBoe pazMHOKeHUE, €r0 OTIIMYUS OT OECIIOIOTO.

Metio3. Craguun meiosa. Ilpoueccsl, mpoucxoasimue Ha ctaausx Mmeiosa. [loBexpenne xpomocoMm B
Meno3e.

Kpoccunrosep. buosnornyeckuii cMbICi U 3HaUEHUE MEHO03a.

["amerorenes — mporecc 00pa30BaHuUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10s10BBIE XKene3bl: CEMEHHUKH U
anyHuKd. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CIIepMaTo30M/l, siflleKIeTKa) — CiepMaToreHes u
OOTEeHE3.

OcoOeHHOCTH CTPOeHHS SULIEKIETOK U criepMaTo3ou10B. OmnogoTBopenue. [laprenorenes.

WuauBuayanbHoe paszButhe (OHTOreHe3). OMOpUOHANbHOE pa3BUTHE (dMOpUoOreHes). ITambl
SMOPHOHANILHOTO  Pa3BUTHA Yy TMO3BOHOYHBIX JKMBOTHBIX: JpOOJE€HHE, TacTpyJslus, OpraHoreHes.
[ToctamOpuoHanbHOe pa3zBuTHEe. TUIBI MOCTIMOPHOHAIBHOIO DPA3BUTHS: MPSMOE, HENpsMOe (JIMYMHOYHOE).
BrnusiHue cpebl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

PocT u pa3ButHe pacteHuil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTAINH Pa3BUTHS.

JdeMoHcTpanum:

e Tabmuupl u cxembl: «POpMBI pPA3MHOXKEHHUS OpPraHU3MOB», «JIBOMHOE OIUIOJOTBOPEHUE Y
[[BETKOBBIX pacTeHui», «BeretatuBHOe pa3MHOXKEHUE pacTeHui», «JleneHue KiIeTku OakTepuii»,
«CTpoeHHEe MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KieTounsli mukm», «Permkanus
JAHK», «Mutos», «Meiio3y, «IIpsimoe u HenpsiMoe pa3BuTHe», «l'aMeTOreHe3 y MIeKOMUTAIOIINX
U 4yenoBekay, «OCHOBHBIE CTaAMU OHTOI'€HE3a.

e (OOopynoBaHue:  MHKPOCKON, Mukponpemnapatbl  «CrepmMaTto3ouabl  MIIEKOMUTAIOIIETOY,
«SlinexneTka MiekonuTaromero», «Kapnoknnes B KileTkax KOpeElIKa JIyKa», MarHUTHAsE MOZEIb-
amuinkanus «Jlenenne knetkuy, moaens JJHK, monens metada3Hoit XpOMOCOMBI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

e JlaGoparopnas padora Ne 3. «Habmromenne MuTo3a B KJIE€TKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax».

e JlaGoparopHass pabora Ne 4. «M3yueHue CTpPOCHHS TIOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HaciieAcTBEeHHOCTh U K3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTHKH. McTopus pa3BUTHS TE€HETHKU. Ponb muTONOTMH W 3MOPHOJIOTHH B
CTAaHOBJICHUM T€HETUKH. BKiaa poccuiickux M 3apyO0eKHbIX YUEHBIX B Pa3BUTHE TEHETHKUA. METOIbI TEHETUKU
(TMOPUIOTOTUYECKHM, ITUTOTCHETUYECKUH, MOJIEKYJISIpHO-TeHeTHUeCKUii). OCHOBHBIC TEHETUYECKHE MOHSATHUS.
['eneTnueckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIIMBaHUH.

3aKOHOMEPHOCTH HACJIeJOBaHMsI TPHU3HAKOB, ycTaHOBiIeHHble [. Mennenem. MoHorubpuaHoe
CKpeluBaHue. 3aKOH eAMHO00pa3usi THOpUIOB TEepBOro mokosieHus. [IpaBuiio moMuHUpOBaHUSA. 3aKOH
pacuierieHus npusHakoB. [ unoresa unctotel ramert. [loHOE U HENMOJIHOE JOMUHUPOBAHUE.

JurnbpuaHoe CckpemmBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUSA NMPU3HAKOB. LluToreHermueckue
OCHOBBI JUTHOPUAHOTO CKpEIIMBAaHMS. AHaIU3UpPYIOILee CKpelinBaHue. Vcnonp3oBaHuE aHAIW3UPYIOIIETO
CKpEITUBAHUS JIJIs1 OTIPEICTICHUS] TEHOTHIIa OCOOH.

CueruieHHOe HacienoBaHue npusHakoB. Pabora T. MopraHa mo CLEIUICHHOMY HAaCJIeJOBAaHUIO T€HOB.
Hapymienue cuienieHus reHOB B Pe3yJIbTaTe KPOCCHHTOBEPA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKre KapThl.

I'enetnka mnosia. XpOMOCOMHOE OHpEIETeHUE Ioja. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporameTHble opranu3mMel. HaciieqoBanue npu3HakoB, CLETNIEHHBIX C ITOJIOM.

N3menunBoCcTh. Buapl M3MEHYMBOCTH: HEHACJICACTBEHHAass W HacieACTBeHHas. Poib cpeasl B
HEHACIIEJICTBEHHONH M3MEHYMBOCTU. XapaKTePUCTUKA MOAU(DHUKAIIMOHHON U3MEHUYMBOCTH. BapuayoHHblil psij
W BapuainmoHHas kpusasi. Hopma peaknuu npusHaka. KomnyecTBeHHbIE U KaU€CTBEHHBIC MPU3HAKU U X HOpMa
peakiuu. CBoicTBa MOAM(PUKAITMOHHON H3MEHYUBOCTH.



HacaencrBeHHass, WM TeHOTHIIMYECKAs, M3MEHUYMBOCTHL. KoMOMHATHBHAs H3MEHUYHMBOCTH. MeHo3 u
MOJIOBOM TMPOIIECC — OCHOBAa KOMOWHATHBHOW M3MEHUYMBOCTH. MyTarmoHHass u3MeHIMBOCTh. Kitaccudukanms
MyTallui: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacToTa ¥ MPUYUHBI MyTaluii. MyTarenHsle (hakTopbl. 3aKOH
TOMOJIOTUYECKUX PSIZIOB B HacleACTBeHHOM n3MeHunBocty H.W. BaBuiosa.

BresepHas HacneACTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka yenoBeka. Kapuotum denoexka. OCHOBHbIE METO/IbI T€HETUKHN YEJIOBEKA: T€HEATOTHYECKUM,
OJIM3HELIOBEIH, IIUTOTCHETHYECKUIA, OHMOXUMHYECKUH, MOJIEKYJIIPHO-TE€HETUYECKUH. CoBpeMeHHOE
ONpeeICHUE F'€HOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHPOBaHUE, TEHOTUITMPOBAHUE, B TOM yucie ¢ nomoibto [T1P-
aHanmm3a. HacneacTtBeHHple 3a00JIEBaHHS YeEIOBEKa: Te€HHbIE OO0JIe3HH, OOJE3HH C HaCIEICTBEHHOM
MIPEAPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE OoJyie3Hn. CoMatuyeckue M TeHepaTuBHbIe MyTanuu. CTBOJOBBIC
kieTku. [lpuHIUOB 370poBOrO 00pa3za JKWU3HU, AMATHOCTUKH, MPOPUIAKTUKH M JIEYCHHS TEHETHYEeCKHX
Oone3Heil. Meauko-TeHeTHUeCKOe KOHCYIbTUPOBAaHKE. 3HAUCHUE MEIUIIMHCKON TeHETUKH B TPEIOTBPAIICHUH
U JICUEHUU T'eHETUUECKHX 3a00JIeBaHMil YeI0BEKA.

JdemoHcTpanuu:
e [loptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. UerBepukos, H.B. Tumodees-PecoBckuii,
H.A. BaBuinos.

e Tabauubl u cxemMbl: «MOHOTHOPUTHOE CKPEIIUBAHUE U €r0 ITUTOTEHETUYECKAss OCHOBAY, «3aKOH
pacIllerieHuss M ero IMTOTeHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TrameT», «JlurudpumaHoe
ckpernuBanue», «lluTtomormyeckne OCHOBBI  AUTHOPUAHOTO  CKpeIIMBaHHs», «Meio3y,
«B3anmojielicTBHE alieIbHBIX T€HOBY, «I eHeTUYeCKUe KapThl pACTEHUM, JKUBOTHBIX U YEJIOBEKaY,
«'eHeTnka mona», «3aKOHOMEPHOCTH HACIEIOBaHMS, CIEIUIEHHOTO C mojiomM», «KapuoTumnsl
YeloBeKa M JKUBOTHBIX», «Bumel wu3MeHunmBocTH», «MoaudukanyoHHas HW3MEHUYUBOCTHY,
«Hacnenoanue pesyc-dakropay, «I'eHeTnka rpynmn KpoBu», « MyTallmOHHass K3MEHYHUBOCTH.

e QOoOopynoBanme: Mojaenu-ammIukanmuun — «MoHoruOpuaHOEe  CcKpemmBaHue»,  «HemomHoe
JOMHHHUpOBaHME», «Jlurubpumnoe ckpemnmBanue», «llepekpéct XpoMOCOM», MHKPOCKON |
MUKporpenapar «/[po3oduna» (Hopma, mytanmuu (GOpMBl KPBUILEB M OKPACKH Teja), repOapuid
«I'opox moceBHOIN».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

o Jlaboparoprast pabora Ne 5. «M3ydeHwe pe3ysbTaTOB MOHOTHOPUIHOTO W JAUTHOPUIHOTO
CKpEIIMBaHUA Y IP030(HITBI Ha TOTOBBIX MUKpOTMpENnapaTax».

o JlaGopatopnast pabora Ne 6. «M3yuenue MoaupUKAIMOHHOW W3MEHUMBOCTH, MOCTPOCHHE
BapHAIIMOHHOTO psifia U BapUAIIMOHHOM KPUBOIY.

. JlaGopatopHnas padora Ne 7. « AHanmu3 MyTanuii y qpo30(HiIsl Ha TOTOBBIX MUKpOIpEnapaTaxy.

. [TpaxTiueckas pabota Ne 2. «CocTaBiieHue U aHaJIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunst opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknus Kak Hayka W mpoluecc. 3apoKJIeHHe celleKuu u noMmectukanus. Yuenue H. 1. BaBuiioa o
HEHTPaxX MPOUCXOXKICHUS M MHOTrooOpasws KyJIbTYPHBIX pacTeHui. LIEHTpBl MPOUCXOXKICHHS JTOMAITHUX
AKUBOTHBIX. COPT, IOPOJA, IITAMM.

CoBpeMeHHbIE METO/bI CelleKIUMH. MacCOBBI U WHAMBUIYAIbHBIM OTOOPHI B CEJEKIMH PACTCHUN U
KHUBOTHBIX. OIleHKa »JKcTepbepa. bIM3KOPOACTBEHHOE CKpelMBaHHe — WHOpUAMHT. Ywucras IUHHSL.
CkpemuBaHme YUCTHIX JIMHUHA. ['eTepo3uc, nwim rudpuanas cuina. HepoacTBeHHOE CKpeluBaHue — ayTOPHIUHT.
Otnanéunas rulOpuauzanmss u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 M IMOJyYEHHE IOJIUILIOU/IOB.
JlocTvKEeHMsI CeJIEKIIUU PACTEHMM, )KUBOTHBIX © MUKPOOPTraHU3MOB.

buoTtexHonorus kak oTpacib Mpou3BOJACTBA. ['eHHAs MHXKEeHepus. DTarnbl CO3JaHUsI PEKOMOMHAHTHOM
JHK wu Tpancrennbix opranu3moB. KiierouHas wunHxeHepus. KietouHble KyJbTypbl. MHUKpPOKIOHAIBHOE
pa3MHOXKeHue pacteHuidl. KioHHMpOBaHHE BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okonornyeckue u 3rudeckue npodiemsl. MO — reHeTndeckr MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JdemoHcTpanuu:

e [loprpers: H.H. BaBunos, 1.B. Muuypun, I'.Jl. Kapneuenko, M.®. IBaHoB.

e Tabmuupl u cxembl: KapTa «LIeHTPBI MPOUCXOKACHUS U MHOTO00pa3usi KyJIbTYPHBIX PaCTECHHID,
«[Toponel OMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OtmanéHnas rudpuausanus», «PadboTs



akagemuka M. @. HMBanoBa», «llomumionaus», «OOBEKTHl OuMOTEXHONOTHUU», «KieTouHble KylbTyphl U
KJIOHHpOBaHHEe», « KOHCTpynpoBaHue 1 nepeHoc reHoB, XpOMOCOM).

e OO0opynoBaHHe: MYJSDKU IUIOIOB U KOPHEIUIONOB JAUKHX (POPM M KyJIbTYpHBIX COPTOB PACTEHHIA,
rep6apuii «CenbCKOX035HCTBEHHbIE PACTEHUS.

JlabopaTopHbIe U NIpaKTHYeCKHe PadoThI:

e DOkckypcust «OCHOBHBIE METOJAbl W JOCTH)KEHUS CEJIeKIUM pacTeHUM M JKUBOTHBIX (Ha
CEJICKIMOHHYIO CTaHIIMIO, IUIEMEHHYIO0 (epMy, COPTOMCIBITATENbHBI YYacTOK, B TEIJIMYHOE XO3SHCTBO,
1a00paTOPUIO arpOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».

Copnepxanue o0yyenus B 11 kiacce

Tema 1. DBoJIlOLMOHHAS OHOJIOTHS.

IIpennocbuIkKd BO3HMKHOBEHHUS 3BOJIOLMOHHON TEOpUH. OBOJIOLMOHHAs TEOpUs M €€ MECTO B
Oouonoruu. BnusiHue 3BOIIONUOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U IPYTHX HaYK.

CupnerensctBa 3Bomonuu. [laneoHTosOrMYECKHE: IOCIENOBATEIBHOCTh IOSIBICHHUS BHUIOB B
MAJIEOHTOJIOTMYECKON JIETONUCH, NepexoaHble Gopmbl. buoreorpaduyeckue: cXoACTBO M pasziauuue QayH u
(I10p MaTepUKOB U OCTPOBOB.

OMOpPHOIOrHUECKHE: CXOACTBA U Pa3InyKsi SMOPHOHOB Pa3HbIX BUIOB IM03BOHOUHBIX. CpaBHUTEIBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIE, DPYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MomekysapHO-
OMOXMMMYECKUE: CXOJICTBO MEXAaHHW3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTeH Yy Bcex
OpPraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. Ilpeanockuiku BO3SHUKHOBEHHS AapBUHU3MA. [[BHKyIIHEe CHIIbI
HBOJIIOIMH BUAOB 10 J[apBUHY (M30BITOYHOE Pa3MHOKEHHE MPU OTPAHUUYEHHOCTH PECYPCOB, HEONpeaeIEHHas
M3MEHYMBOCTb, O0OpPH0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bororu (CTI) u e€ OCHOBHBIE MOJIOKEHUS.

Muxkposomtonus. [Tonynsius Kkak equHUIA BUIA U BOJIOLUY.

JBwxymue cusbl (pakTopbl) FIBOIOLUM BUJOB B IpHpoe. MyTalMoHHbIN Ipolecc 1 KOMOMHATUBHAS
M3MEHYUBOCTD. [lomysiiionHbIe BOHBI U apeid reHoB. V30mas1us 1 MUrpanus.

EcrecTBeHHbIi 0TOOp — Hanpapisitonuii haktop 3Bomonnu. @opMbl €CTECTBEHHOTO 0TOOpA.

[Iprcnoco0NeHHOCT OpPraHU3MOB Kak pe3yibTaT H3Bojouuu. Ilpumepsl mnpucnocoOneHuit y
OpraHU3MOB.

Apomopdo3bl 1 UIMOaJaN TAIIH.

Bun u Bunoo6pazosanue. Kputepun Buna. OcHoBHBIE (OpMBI BUJ00Opa3oBaHus: reorpapuieckoe,
HKOJIOTUYECKOE.

Maxkpospomonusa. PopMbl 3BOMIONMN: (PUIIETUYECKAs], AUBEPIeHTHAsl, KOHBEPIreHTHAs, MapajlebHasl.
HeobpatumocTs 3BONIONHUN.

IIpoucxoxneHne OT HecHelUaIW3UpOBaHHbIX IpeakoB. [Iporpeccupyromas —cnenuanu3anus.
AnanTuBHas paauanus.

JdeMoHcTpanum:

e [Iloprperni: K. JIunneii, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens,

®. Mrosiep, A. H. CeBepiios.

e Tabnuubl u cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emie», «3apoAbIIIN MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «Dopmbl 00pbObI 3a cyliecTBOBaHUE», «EcTecTBEHHBIN 0TOOPY,
«MHorooOpa3ue CcopToB pacTeHui», «MHoroobpasue MopoJ >KUBOTHBIX», «llomymsauuuny,
«MyTanmoHHass U3MEHYUBOCTBY, «Apomopdossny, «Mamoamantamuny», «OOmas mereHeparus,
«/IBmwxymue cuisl sBooIMMy», «Kapra-cxema mapiipyra myremectsus Y. lapeuna», «bopsba 3a
cyuectBoBanuey», «lIpucnocoOiaeHHOCTs opraHu3smMoBy», «leorpaduueckoe BHI000pa30BaHUEY,
«DKOJOrMYeCcKOe BUA000Pa30BaHHEY.

e (OO0opynoBaHme: KOJUIEKIUS HACEKOMBIX C Pa3JIMUHBIMU TUIIAMU OKPACKH, HAOOp IUIOIOB M CEMSH,
kostekius  «IIpuMepsl 3alUTHBIX MPUCIOCOOJIEHUH Yy KMBOTHBIX», MoJelb «OCHOBHBIE
HaIMpaBJICHUS 3BOIONUNY, 00bEMHAs MOJeNb « CTpOSHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).



buoreorpaduyeckas kapra Mupa, KouieKmus «@DOpMbl COXPaHHOCTH HCKOMAEMBIX >XUBOTHBIX U
pacteHmit», Momenb ammumukanms «llepekpéct xpomMocom», BIaKHBIE Tpemnaparbl «Pa3BuTHE HacCEeKOMOTOY,
«Pa3ButHe narymkmn», Mukponpemnapar «Jlpo3odunay (HopMa, MmyTaruu GOpMbI KPBUIEEB U OKPACKH TEJA).

JlabopaTopHble 1 NpaKkTHYeCKHEe PadoThI:

e JlaGoparopnas pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHYECKOMY KPUTEPUIOY.

e JlaGoparopHas pabora Ne 2. «Omnucanue MPUCITOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHUe H pa3BUTHe KU3HU Ha 3emJie.

JloHayuHbIE NMpeACTaBIEHUS O 3apOKICHUM KU3HU. HayuHple rumore3bl BOSHUKHOBEHMS JKU3HHM Ha
3emsie: abuoreHe3 W naHcrnepMusi. XUMU4ecKas: 3BONIONMS. AOMOreHHbIN CHHTE3 OPraHMYECKHX BEIIECTB W3
HEOPraHUYECKUX. OKCIEPUMEHTAIbHOE IIOATBEP)KIECHUE XHUMHUYECKOW dBomonuu. HavainbHble 3Tarsl
ouonoruueckoil »Bomouuu. I'nnoresa PHK-mupa. @opmupoBanue MeOpaHHBIX CTPYKTYp U BO3HUKHOBEHHUE
poToKJIeTKU. [lepBble KieTKu U ux 3Bosonusi. POpMUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emie 1o spam u nepuoaaMm. Karapxeil. Apxelickas U MPOTEPO30UCKAsT IPHI.
[Taneo3olickass 2pa u e€ mepuoabl: KeMOPUHCKUH, OpJOBUKCKMHA, CHIYPUHCKHUH, JI€BOHCKHH,
KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30lickas 3pa U €€ epruoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

Kaiino3zolickas 3pa 1 €€ nepHro/ibl: MajJeoreHOBbINA, HEOr€HOBBIN, aHTPOIIOT €HOBBI.

XapakTepHuCcTUKa KIMMaTa U Te0JIOTHYECKUX IpoueccoB. OCHOBHBIE ATAIbl HBOJIIOLIMHA PACTUTEIBHOTO
U ’KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHU U )KUBOTHBIX. [10siBIIE€HME, paciBET U BBIMUPAHHUE TPYIII HKUBBIX
OpraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpakeHue 3BOJOLUUU. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIbI
OpraHU3MOB.

OBoJroIMUs YelloBeKa. AHTPOIOJIOTHUA Kak Hayka. Pa3BuTue mpelncTaBiIeHUH O NPOUCXOKICHUU
yenoBeka. MeTtoasl  u3yueHus aHTponoreHesa. (CXxoacTBa UM pasiMuusl  4YEJIOBEKA U JKUBOTHBIX.
CucremaTrueckoe MoJ0KEeHUE YeIoBeKa.

JBwxymue cuibl (pakropsl) anTporioreHesa. HacieacTBenHast U3MEHYMBOCTb U €CTECTBEHHBIN 0TOOD.
OO61ecTBeHHBIN 00pa3 KU3HU, U3TOTOBIEHUE OPYIUIl TPy/a, MBILILIEHUE, PEYb.

OcCHOBHbBIE CTagUM WU BETBU HBOJIOLMU YEJIOBEKAa: aBCTpajonuTeku, YenoBexk ymenslid, YenoBek
npsaMoxofsauii, YemoBek HeaHaepTtanbckui, YenoBek pasyMHbii. Haxoakn MCKONaeMbIX OCTATKOB, BpEMs
CYLIECTBOBaHMS, 00JIaCTh paclpocTpaHeHusl, 00BEM rOJIOBHOTO MO3Tra, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckue pachl. OCHOBHbIE OOJIbILINE PAChl: EBPOIICOUIHAS (€Bpa3uiicKas), HErpO-aBCTPaIOUIHAS
(sKBaTOpHaNIbHAs), MOHTOJIOM/IHAS (A3MaTCKO-aMepUKaHCKas). YepTbl MPHCIIOCOOICHHOCTH MpPeCTaBUTENEH
YEJIOBEYECKHX pac K yCIOBHSM CyIecTBOBaHUsA. EnquHCTBO yenmoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:
. Hoptpernbi: ®. Penu, JI. [Tactep, A.U. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.
. Tab6auubl U cxembl: «Bo3nukHoBenne ConHe4yHOM cucTeMbl», «Pa3BuTHEe OpraHMuecKoro

Mupa», «PacturenbHas kietka», «KuBoTHas kinerka», «lIpokapuorndeckas kierka», «CoBpeMeHHas cUCTEMaA
OpraHMYecKoro Mupa», «CpaBHEHHE AaHATOMUUYECKUX YE€PT CTPOCHUS YEJIOBEKA U YEJI0BEKOOOPA3HbIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJEOHTOJOTNYECKUX HAXOJOK IPEAKOB COBPEMEHHOIO YE€IOBEKa», «JlpeBHeNINE TOa1»,
«/IpeBHue moan», «IlepBble COBpeMEHHBIE IO, «HeT0BEUECKUE PaChI».

e Oo0opynoBanue: mymspku «lIpoucxoxxiaeHue uenoBeka» (OIOCTBI aBCTpPAJIONHUTEKa, HMUTEKAHTPOIA,
HeaHJepTaliblia, KPOMAaHbOHIIA), CICTIKUA WA U300paKeHU KaMEHHBIX OpYyIni MePBOOBITHOTO YeJIOBEKa
(xamMHU-yoMIIEpHl, pyOmIIa, cKpebia), reoXpoHoJoruueckas Tadnuia, KoweKuus « ©opMbl COXpaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

e [Ipaktuueckas pabora No 1. «V3yyeHHe HMCKONMAEMBIX OCTAaTKOB pPACTEHHH M IKUBOTHBIX B
KOJUICKLIUSX).

e DKCKypcHsi «DBOJIOIMS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIM WU
KpaeBeIUECKHA MYy3€ii).



Tema 3. Opranu3msl 1 OKpy:Kalas cpeaa.

OKoJorTusl Kak Hayka. 3aJauyd M pasfenbl SKOJOTMU. MeTonbl 3KOJOTHYeCKHX HCCIIECIOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OUTaHNs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/lyIlIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHaS.

Okonoruueckue paktopsl. Kiaccudukanus sxoaoruueckux (HakTopoB: aOMOTHUECKUE, OMOTHYECKUE U
aHTpornoreHHele. /leficTBue 3KoI0rnueckux (akTopoB Ha OPTaHU3MBI.

AbGuoTtnueckue (akTopel: CBET, TeMmIeparypa, BiakHOCTh. PoromepuoausMm. Ilpucnocobnenus
OpraHU3MOB K JIEUCTBHUIO aOnoTHYecKuX (pakTopoB. buonoruueckue puTMel.

buotnyeckue ¢aktopsl. Bumel OMOTHMYECKMX B3aUMOJCHCTBUIN: KOHKYPEHIMS, XWIIHUYECTBO,
cumObuo3 u ero Qopmel. [lapasuTusm, Koomepanus, MyTyajlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaXJeOHMUYECTBO). AMEHCAIN3M, HEUTpaau3M. 3HaueHHe OMOTHYECKUX B3aUMOJCHCTBUH IS CYIIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOrMYeCKHE XapaKTEpUCTUKU NOMy siiMd. OCHOBHBIE MOKA3aTENM MMOMYJISLIUN: YHUCIECHHOCTD,
IUIOTHOCTh, POXKJAa€MOCTb, CMEPTHOCTb, MPUPOCT, MHUTpaius. J[MHaMUKa YHCIEHHOCTH MOMYJSIIUU U €€
perysnus.

JdemoHcTpanuu:

o Tloprpertni: A. 'ym6onbar, K.®. Pynbe, 3. ['ekkens.

e Tadauublr u cxembl: kapta «lIpupomnbie 30HBI 3emiun», «Cpeabl OOWTaHUS OPraHHU3MOBY,
«Dortonepuoausm», «llomymsamum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IMOMYJAUUU HH(DY30pHH-
Tydenskny, «llumessie memm.

JlabopaTopHbIe U NpaKTHYeCKHe padoThI:

e JlaGoparopHass pabora Ne 3. «Mopdonorndeckne OCOOEHHOCTH PAaCTEHHWW W3 pPa3HBIX MeECT
oOUTaHU.

e JlaGoparopHas pabota Ne 4. «BnusitHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

e [Ipaktuueckas padora Ne 5. «IToacd€T IUIOTHOCTH MOMYJISAMIA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coob1iecTBa ¥ IKOJTOrHYECKHE CHCTEMBI.

CoobmiecTBo opraHu3mMoB — OuoneHo3. CTpyKTypel OHOIIEHO3a: BHJIOBas, HPOCTPAHCTBEHHAs,
Tpodudeckas (ruiieBas). Bunbl-nomuuantel. CBsi3u B OMOIICHO3E.

Okonoruueckue  cuctembl  (3kocucteMmbl). [lonstue 00 dSkocuctemMe u  OHOreoleHO3e.
OyHKIIMOHAIBHBIC KOMITOHEHTHI YKOCUCTEMBI: TIPOAYIIEHTHI, KOHCYMEHTHI, peAylieHThl. KpyroBopoT BEemecTB U
IOTOK 3HEpruu B 3Kocucreme. Tpoduyeckue (IMUILEBbIE) YPOBHHM SKOocHcTeMbl. [IuileBble LeMU U CETH.
OCHOBHBIC TIOKa3aTENM JKOCHUCTEMBI: OHOMacca, NPOMYKIHA. OKOJIOTHYECKHE THPAMHIBL TPOTYKIHH,
YHUCIEHHOCTH, OMOMACCHI.

CBoiicTBa IKOCUCTEM: YCTOMYMBOCTH, CAMOPETYJIISIIHS, pa3BUTHE. CyKIIeCCHs.

[TpupoaHbie S3KOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHCTEMa XBOMHOIO WM IIUPOKOIUCTBEHHOTO
neca.

AHTpONOTeHHbIE  JKOCHCTEMBI.  ArposkocucTeMbl.  YpOoskocuctembl.  buomormueckoe  u
XO3SICTBEHHOE 3HAUEHHUE arPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasznoobpasue kak QaxkTop ycToHuMBOCTM 3KocucteM. CoxpaHeHHe OMOJIOTHYECKOro
pazHooOpasus Ha 3emIe.

VYuenune B.M. Bepnanckoro o 6uocgepe. I'panuiibl, coctaB u ctpykrypa 6uocdepsl. JKuoe BemiecTBo
u ero (ynkuuu. OcobeHHOCTH Ouocdepbl Kak TII00anbHOM 3KOcHCTEMBl. J[MHaMHUYeCKOEe paBHOBECHE U
oOpatHas cBs3b B Ouocpepe.

KpyroBopotsl BemiecTB u OMOT€OXMMHUYECKHE IHKJIBI AJIEMEHTOB (yriiepojia, a30oTa). 30HAIBHOCTH
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuectBo B Oumochepe 3emnau. AHTpONOTeHHBbIE HW3MEHEHUsT B Ouocdepe. ImobampHbIE
HKOJIOTHUECKUE MPOOIIEMBI.

CocymectBoBanue TpUpOAsl W dYenoBeuecTBa. CoxpaHeHue OuopasHoOOpa3us KaK OCHOBA
ycToiunBocTd  Omochepsl. OcCHOBa pallMOHANBHOTO  YIPABJICHUS MPUPOAHBIMU pecypcaMd U HUX
UCIOJIb30BaHue. JlocTrkeHns: OMOJIOrMU U OXpaHa MPUPOJIBIL.

JdeMoHcTpanum:



e Iloprpersi: A./l. Tencnu, B.H. Cykaués, B.I1. Bepranckuii.

e Tabmuubl m cxemsbl: «[lnmesbie nenm», «buoneHo3: cocraB u crTpykrypa», «lIpuponHsie
coobmectBay, «llemm mnuraHus», «Okomorumueckas mnupamuga», «buochepa u uenoBek», «IKocucTeMa
IIMPOKOJIMCTBEHHOTO  Jiecay, «JDKOCHCTeMa XBOWHOro Jeca», «buoneHo3 Bogoéma», «ATrpoUEHO3»,
«IIpuMepHBIE aHTPONIOTEHHBIE BO3JICHCTBUS HA MPHUPOAY», «BakHellne NCTOYHUKY 3arps3HEHUs] BO3yXa U
TPYHTOBBIX BOa», «llouBa — BakHelmas cocTaBiswomas Ouochepsr», «DakTOpbl [erpagalid TOYBY,
«ITapuukoBeiii  3pdext», «DakTopbl pPaTUOAKTHBHOTO 3arpsizHeHust Ouochepsl», «OOmas CTpyKTypa
ounochepr», «Pacnpoctpanenue xu3au B ouocheper, «O30HOBHIN 3KpaH Onochepsr», «KpyroBopor yriepoaa
B Onoctepe», «KpyroBopoT a3ora B mpupoie.

e QOOopynoBanme: MojJenb-anIuIMKaNA «TUMUYHBIE OWOIEHO3BI», TepOapuii «PacTuTenbHbBIC
cooOmecTBay, KoJuiekinmu «buorieHos», «Bpemutenu BaXHEWIIUX CEIbCKOXO3HCTBEHHBIX
KyJIbTyp», TepOapuu M KOJUICKIIMM PACTCHUHW H IKUBOTHBIX, MPUHAICKAINIME K Pa3HBIM
9KOJIOTHYECKUM Tpynmnam ogHoro Bunaa, KpacHas xuura Poccuiickoit denepanuu, n3o0paxeHUs
OXPaHSIEMBIX BHJIOB PACTCHUI M JKHBOTHBIX.

3. Ilmanupyembie pe3yibTaThbl OCBOCHHSI NPOrpaMmbl 1o Omosornu (0a30BbIH YPOBEHb) Ha
YPOBHe cpe/iHero o0mero od0pa3oBaHmus.

Cormacio @I'OC COO ycranaBiIMBalOTCA TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS OO0YyYarOLIMMMCS
IIPOrpaMM CpeIHEro o0IIero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

B cTpykType JIMYHOCTHBIX PE3YyJbTATOB OCBOCHMs IpeaMeTa «buojorus» BBIIEIEHBI CIEAYIOLIUE
COCTABJISIONINE. OCO3HAHHE OOYYAIOIMIMMUCS POCCUHUCKONW TPaXTAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPENEICHUI0, HAIM4YMEe MOTUBAIMU K OOYy4eHHUIO OHOJIOrHH,
LIEJICHAIIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH HA OCHOBE KIIOUEBBIX LEHHOCTEH U
UCTOPUYECKUX TPaIulMi pPa3BUTHUS OHUOJIOTMUYECKOTO 3HAHUsS, TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIuxcs
PYKOBOJICTBOBAaTbCS B CBOEH JESITEIBbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, MPUCYLIUMHU CUCTEME
OMoJIOruuecKoro o0pa30BaHUs, HAJUYME SKOJIOTHYECKOTO IPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh €U U
CTPOUTD JKU3HEHHBIE IJIaHbI.

JIMYyHOCTHBIE pe3yNbTaThl OCBOEHUS IpenMeTa «bBHOJOrus» JIOCTUTalTCs B €IUHCTBE Y4eOHOW M
BOCIMTATEIbHON JEIATEIbHOCTH B COOTBETCTBUU C TPAAMLMOHHBIMU POCCHUICKUMHU COLUOKYJIBTYPHBIMU,
UCTOPUYECKMMHU M JTYyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUIAMU M HOPMaMHU
MOBEJICHNUS M CHOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHUS, CAMOBOCHHMTAHHS M CaMOpa3BUTHUS, Pa3BUTHUS
BHYTPEHHEHN IO3ULUU JINYHOCTH, NAaTPUOTU3MA, YBAKEHUS K 3aKOHY M IPaBONOPSAKY, YEIOBEKY TpyAa U
CTapuieMy IIOKOJICHHIO, B3aUMHOIO YBa)K€HHs, OEpPEeKHOr0 OTHOLIEHUS K KYJbTYpPHOMY HACIEAMIO U
TpaauLMsIM MHOTOHALMOHAIIBHOTO Hapoaa Pocculickoit denepauuu, Npupoae U OKpYKarollen cpee.

JIndaHOCTHBIE pe3ysbTaThl OCBOCHUS Y4eOHOTo npeamera « bHoiaorus» A0KHbI OTpakaTb TOTOBHOCTh
U CHOCOOHOCTh OOyyaroImuXxcs PYKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEH NO3MLMEH JIMYHOCTH,
CUCTEMOM  IIEHHOCTHBIX  OpHEHTAllMi, TO3UTUBHBIX BHYTPEHHUX YyO€XJEeHHN, COOTBETCTBYIOIIMX
TPaJULMOHHBIM [IEHHOCTAM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KU3HEHHOTO OIbITA U OMBITA JESTEIbHOCTH
B [IPOLIECCE pean3ali OCHOBHBIX HAIlpaBJICHUN BOCIIUTATEIbHON JESTEbHOCTH, B TOM YHCIIE B YaCTH!

1) rpaxaaHCKOTr0 BOCIMTAHMS:

c(OPMUPOBAHHOCTh IPAXKAAHCKON MO3UIMH 00YyYaroIIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O 4JIeHA
poccHiickoro oO1ecTBa; OCO3HaHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBaK€HHE 3aKOHA U
[IPABOIOPAJIKA; TOTOBHOCTh K COBMECTHOM TBOPUECKOM MIESTEIBHOCTH IPH CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M TO3HABaTENbHBIX 3ajay, BBINOJHEHUHM OUOJOTHMUYECKUX 3KCIIEPUMEHTOB; CIIOCOOHOCTH
OnpeesiaTh COOCTBEHHYIO MO3MUIMIO MO OTHOUIEHHIO K SIBJICHUSIM COBPEMEHHOM JKU3HM U OOBACHATH €€
YMEHHUE YUUTHIBATh B CBOUX JIEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOACHUCTBUS JIFOJEH C Pa3HbIMU
yOEKIACHUSIMH, KYJbTYPHBIMH IIEHHOCTSIMH U COLIMAJIBHBIM IOJOXKE€HHEM; TOTOBHOCTh K COTPYJIHHYECTBY B
IpOoIIecCe COBMECTHOTO BBIMOJIHEHHS YUEOHBIX, T03HABATEIBHBIX M UCCIIEI0BATEIbCKUX 33/1a4, YBAKUTEIHLHOE
OTHOIIEHHWE K MHEHHUIO ONIIOHEHTOB MpU OOCYKJIEHUH CIOPHBIX BOINPOCOB OHOJIOrMYECKOIrO COJIEPIKAHUS;
TOTOBHOCTb K T'yMaHUTapHOMN U BOJIOHTEPCKON NEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHUS:



c(hOPMUPOBAHHOCTh POCCUICKON Tpa)KTaHCKOW HMIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS K CBOEMY
Hapo/dy, 4YyBCTBa OTBETCTBEHHOCTH mepea PoaumHON, ropAaocTv 3a CBOWM Kpaid, CBOIO PoauHy, CBOMl A3BIK U
KYyJbTYpy, MpOLLJIOE M HACTOSIIEe MHOTOHAIMOHAJIBLHOTO HapoAa Poccuu; 1EHHOCTHOE OTHOIICHHE K
MPUPOTHOMY HACJICIUI0O M TAMATHHUKAM TPUPOJBI, JOCTHXKEHUsM Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJOTHSX, TPYIE; CIHOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAaHOBJICHHE W pa3BUTHE
OWonoruy, TMOHWUMAHWE 3HAYCHHs OWOJOTWM B TO3HAHWUU 3aKOHOB TIPHUPOJBI, B JKHU3HH YEIOBEKA W
COBPEMEHHOTO O0O0IIecTBa; uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K chyKeHHI0O OTeuecTBYy W €ro 3alluTe,
OTBETCTBEHHOCTh 32 €T0 CYyIh0Y;

3) AYyXOBHO-HPABCTBEHHOI0 BOCIHMTAHHUS: OCO3HAHHME /JIYXOBHBIX LEHHOCTEl POCCHUIICKOro
Hapoaa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBECHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHbIE HOPMBI M IEHHOCTH; OCO3HaHUE JMYHOIO BKJIaJa B IOCTPOEHUE YCTOWYMBOIO
Oyymiero;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEINSIM, CO3JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHUS
LIEHHOCTE CEMEWHOM )KM3HU B COOTBETCTBUU C TpaAUIMAMU HapoaoB Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY ObITA, HAYYHOTO W TEXHHUYECKOTO TBOPUYECTBA,
CropTa, Tpy/a, OOIIEeCTBEHHBIX OTHOIICHHIT; TOHUMaHHE SYMOIIMOHAIBHOTO BO3JICHCTBUS KUBOU MIPUPOJIBI U €&
IIEHHOCTH; TOTOBHOCTh K CAMOBBIPQXEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSBISATH KadyecTBa
TBOPYECKOM JINYHOCTH;

5) pu3nveckoro BOCHIUTAHUSNA:

MOHMMAaHWE U pealin3alus 30POBOro 1 0e30macHoro obpasza *Ku3HU (370pOBOE MUTAHUE, COOIIOICHUE
TUTHCHUYECKUX TPABWJI M HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHITHH M OTHAbIXA, PETyispHas Quanyeckas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U
TICUXUYECKOMY 3/I0POBBIO; MMOHUMAHWE IIEHHOCTH MPAaBWJI WHANUBUIYATBHOTO W KOJUIEKTHBHOTO O€301MacHOTO
MOBEJICHUSI B CUTYAlUsIX, YTPOXKAIOIIUX 3/I0POBbIO0 M KU3HU JIIOJIEH; OCO3HAHUE IOCIEACTBUI M HENpUATHE
BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS alIKOTO0JIsl, HAPKOTUKOB, KypeHus);

6) TpyaoBOro BOCHHUTAHMS: TOTOBHOCTH K TPYdYy, OCO3HAHHE IEHHOCTH MAaCTepPCTBa,
TpyAo.odue;

TOTOBHOCTh K QKTUBHOM JEATEJIBHOCTH TEXHOJIOTMYECKOM M COIMAIbHOW HAINpPaBIECHHOCTH,
CITOCOOHOCTh MHHUITMUPOBATH, IUIAHUPOBATh M CAMOCTOSITEIFHO BBITIONHATH TAKyHO JCATEIBHOCTH, MHTEPEC K
pa3nuuHbiM chepaMm MpodecCHOHANBLHOW JesITeNFHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOp Oymyriei
Mpo()eCCUM U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUTAHBI; TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHUIO HA IPOTSHKCHUU BCEH KHU3HU;

7) 3K0JI0rM4YeCKOro BOCIIUTAHMSI:

HKOJIOTMYECKH 11e1ecOo00pa3Hoe OTHOIIEHUE K MPHUPOJAC KaK MUCTOYHUKY KU3HU Ha 3eMiie, OCHOBE €&
CyIIECTBOBAHMS; TOBBIIIEHUE YPOBHS OSKOJOTUYECKOW KYyJbTYpPhl: MPHOOPETCHHE OMNBITA TUIAHUPOBAHUS
MOCTYIIKOB M OIEHKM WX BO3MOXKHBIX TMOCIEJCTBHI ISl OKPYKaIOlIeH cpeipl; OCO3HaHWE TI00aIbHOTO
XapakTepa 3KOJIOTUYECKUX MpoOJeM M MyTel MX pelIeHHUs; CIIOCOOHOCTh MCIOJIb30BaTh NMpUoOpeTaeMble Mpu
U3y4YCHUHM OWOJIOTMM 3HAHUA M YMEHHUS TIpH pelleHus TpoOlieM, CBSA3aHHBIX C palMOHAIHHBIM
MIPUPOJIOTIONB30BAaHNEM (COONIIOZICHUE TPABWII TOBEJACHUS B TIPUPOJIE, HAMPABICHHBIX HAa COXPAaHCHHE
paBHOBECHsI B DJKOCHCTEMaX, OXpaHy BHIOB, SKOCHUCTeM, Ouocdepsl); aKTHUBHOE HEMpPUATHE ICHCTBHIA,
MPUHOCSIINUX BpPEl OKPYXKAIOIICH TPHPOAHOW Cpele, yMEHHE MPOTHO3UPOBATH HEOIAronmpusTHBIC
AKOJOTUYECKUE TMOCIEACTBUS NPEANPUHUMAEMBIX JIEUCTBUM M MPEJOTBpPALLATh HX; HAJIMYHUE Pa3BUTOrO
OKOJOTHYECKOTO  MBINIICHUS, JKOJOTHYECKOW  KYyJIbTYyphbl, OIBITa  JCSITEIBHOCTH  IKOJOTHYECKOM
HaIpaBJIECHHOCTH, YMEHHUS PYKOBOACTBOBAaThCS MMM B MO3HABATEIbHON, KOMMYHMKATUBHOW U COIUAIBHOM
MPaKTHUKE, TOTOBHOCTH K YYACTHIO B MPAKTHUYECKOU JIEATETLHOCTH KOJIOTHYECKOW HAMPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
0OIIECTBEHHON MPaKTUKH, OCHOBAHHOTO HA JHAJIOTe KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIbTYPHOM ~MHpPE; COBEPIICHCTBOBAHHE SI3BIKOBOM M YUTATENIBCKOM KYyJBTYPHI KaK CpEJICTBA



B3aUMO/JICHCTBUS MEX/1y JIFOJbMH U IMO3HAHHUS MHUpPa; TOHUMaHue creln(uKku OMOJIOTHH KaK HayKd, OCO3HAHHE
e€ poau B (OPMUPOBAHUU PALMOHAILHOTO HAYYHOTO MBIIIJICHUS, CO3AaHUU IIEIOCTHOTO MpEACTaBIECHUs 00
OKpY’)KaloOIlleM MHpe KaK O €IUHCTBE MPHUPOJBI, YEJOBEKAa W 0OIIecTBa, B TO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIlIeHUuU MpoOJieM COXpaHEHUS NMPUPOAHOTO PaBHOBECHS; YOSKIEHHOCTh B 3HAUUMOCTHU
OMOJIOTUM JIJIsl COBPEMEHHOW LUBWIIM3ALMHN: OOECIIEYEHUsI HOBOT'O YPOBHS pa3-BUTUS MEAMLUHBI, CO3JaHHS
MEPCIIEKTUBHBIX OMOTEXHOJIOTH, CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOIEMbl pa3BUTHS YeJIOBEYECTBa, MOUCKA
nyTeil BbIX0J1a U3 IMI00aJbHBIX SKOJIOTUYECKHUX MPoOseM U o0ecrieyeHHs nepexoia K yCTOWYMBOMY Pa3BUTHIO,
paloHaIbHOMY HCIIOJIB30BAHUIO TPUPOAHBIX PECYpPCOB MU (HOPMHUPOBAHHMIO HOBBIX CTaHAAPTOB JKU3HU;
3aMHTEPECOBAHHOCTh B TMOJYYCHWH OHOJOTMYCCKUX 3HAHMW B MEJISAX TOBBIICHUA OOIIEH KYJIbTYpBI,
€CTECTBEHHO-HAYYHON TPaMOTHOCTH KaK COCTaBHOM 4acTH (PyHKUHMOHAJIBbHOM TpaMOTHOCTH OOydaroluxcs,
dopmupyeMoil TpU U3yuyeHUM OWOJOTMM; TMOHHUMAHUE CYITHOCTH METOJOB IO3HAHUS, HUCIOJIb3YEeMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTh HCIOJIb30BaTh MOJydyaeMble 3HAHUS JJIsl aHaIu3a U OOBSICHEHUSI SIBJICHUI
OKPY’KaIOIIeT0 MUPAa U MPOMCXOIAIIMX B HEM W3MEHEHHMH, YMEHHUE JielaTh OOOCHOBAHHBIC 3aKIIIOYCHHS Ha
OCHOBE Hay4HbIX (JAKTOB M MMEIOLIUXCS JTAHHBIX C LIEJIbI0 MOJIyYEeHHUSI IOCTOBEPHBIX BBIBOJIOB; CIIOCOOHOCTH
CaMOCTOSITENIFHO MCIONIb30BaTh OMOJIOTHUECKUE 3HAHMS ISl PEHICHUS MpoOjeM B pPealbHbIX MKHU3HEHHBIX
CUTyallUsiX; OCO3HAHHWE IIEHHOCTH HAay4YHOM JeSATEJIbHOCTH, TOTOBHOCTb OCYIIECTBISITh IPOEKTHYIO H
HCCIIEIOBATEIbCKYIO ICATEIbHOCTh MHAWBUIYAIBHO U B TPYIIE; TOTOBHOCTh U CIIOCOOHOCTH K HENIPEPHIBHOMY
00pa30BaHMIO U CaMOOOpPA30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHMW MO OMOJIOTMH B COOTBETCTBUHU C
KU3HEHHBIMU OTPEOHOCTSIMH.

B mpouecce nocTukeHHS JTMYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS OOYYarOIIMMHUCS TMPOTPaMMbl IO
OMOJIOTUM Ha YpOBHE CPEIHEro oOIIero oO0pa3oBaHMsA y OOYyYaroIIMXCS COBEPIIECHCTBYETCS AMOIMOHAIBHBIN
MHTEIJIEKT, MPEeANoIaraoumi copMiupoBaHHOCTS:

CaMOCO3HAHUs, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSIHUE, BUICThH
HaIpaBJIEHUS! Pa3BUTHS COOCTBEHHON 3MOIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ce0e; cCaMOperyInpoBaHus,
BKJTIOYAIOIIIETO CAMOKOHTPOJIb, YMEHHME IPHHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHE, CIOCOOHOCTH
aJaliTUPOBAaThCAd K HMOLMOHAIBHBIM H3MEHEHHUAM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHMBAllMM, BKJIIOYAIOUIEW CTpPEMJIEHHME K JOCTI)KEHUIO LEJIH M YCIEXy, ONTUMU3M,
WHUIMATUBHOCTh, YMEHHE JIeHCTBOBaTbh, HCXOJS M3 CBOMX BO3MOXKHOCTEH;  SMIIaTUH, BKJIIOYAIOIIEH
CHOCOOHOCTh TMOHUMATh 5SMOIMOHANBHOE COCTOSIHME JIPYTMX, YYMTBIBaTh €ro IpH OCYIIECTBICHUU
KOMMYHHKAIIMH, CIOCOOHOCTh K COYYBCTBHIO U CONEPEKUBAHUIO; COLMAJIbHBIX HABBIKOB, BKIIIOUYAIOILIUX
CHOCOOHOCTh BBICTPAaUBaTh OTHOILEHHS C JAPYTUMH JIOABMHU, 3a00TUTHCS, MPOSBIATh MHTEPEC U pas3peliaTh
KOH(JIUKTHI.

MeTtanpeameTHble pe3yJbTaThl OCBOCHUS yueOHOro npeamera «buosorusy BKIOYAIOT:

e 3HauuMble JUI1  (OPMHUPOBAHMS  MHMPOBO33PEHHMS  OOYHYAIOUIMXCS  MEXKIUCLUIUIMHAPHBIE
(MeXIpeIMeTHbIE) 00IIeHayYHbIEe TIOHATHUS, OTPaXKAIOIINE 1[eJIOCTHOCTh HAy4YHON KapTHUHBI MUpa U
cneun(uKy METOJOB MO3HAHMs, HCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax (BELIECTBO, JHEpIus,
ABJIEHUE, TPOIIECC, CUCTEMA, HAYUHbIN (DaKT, IPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCclieIoBaHue, HAONIOJIEHHe, M3MEpeHHe, SKCIEPUMEHT M JApPYTuX), yHHMBEpCalbHblEe Yy4eOHbIE

neiictBusi  (IO3HaBaTENbHBIE, KOMMYHHUKAaTUBHbIE,  PETYJIATUBHBIE), o0ecrnieunBaroIIye
¢dopmupoBanue (YHKIMOHAIBLHOM I'PAaMOTHOCTH M COLUAIbHONW KOMIIETEHIMH OO0YYaroluxcs,
CIIOCOOHOCTB o0yyaromuxcs HCIIOJIb30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHEIE,

MHUPOBO33pEHUYECKHE 3HAHWS ¥ YHHUBEpPCAIbHbIE Yy4eOHbIe MEHCTBUS B I[IO3HABATENILHON U
COLIMAJIBHOM ITPAKTHKE.
MeTanpeameTHble pe3yJbTATbl OCBOCHHS NMPOrpaMMbl CpeaHero o0uero o0pa3oBaHus
JAOJIZKHBI OTPAXKATh OBJIA/IeHHEe YHHBEPCAJIbHBIMHU Y4eOHBIMHU MO3HABATEILHBIMU AeHCTBUAMMU:

1) 0a3zoBble JIOTHUECKHE IelHCTBUA:

. CaMOCTOSITENILHO  ()OPMYJIUPOBATh H  aKTyaJlM3UpOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE; KCIOJb30BaTh MPHU OCBOSCHWW 3HAHWK NPHUEMBI JIOTHYECKOTO MBINUICHHs (aHaln3a, CHHTE3a,
CpaBHEHMs, KJIaccHU(uKamuu, 0O0OOIIEHHUs), pPAaCKPbIBATh CMBICI OHOJIOTMYECKHX MOHATUH (BBLACHATH HX
XapaKTEpHbIC TPU3HAKH, YCTAHABIIUBATh CBS3H C IPYTUMH ITOHATHSIMH ),



o OTIpeIeIIATh LIeNU JIEATEILHOCTH, 3alaBasi mapaMeTphl U KPUTEPUU UX JOCTHKEHHUSI, COOTHOCHUTD
pe3yabTaThl JEATEIBHOCTH C IIOCTaBJICHHBIMHU IICJISIMH; HCIOJIb30BaTh OHMOJOTUYECKUE TOHATUS IS
00BsicHeHHS (aKTOB U SABIICHUHN KUBOW TPUPO/IBL;

L4 CTPOUTHL JIOTUYCCKUC PACCYKICHUSA (I/IH,Z[YKTI/IBHLIG, ACAYKTUBHBIC, II0 aHaHOPI/II/I), BBIABJIATH
3aKOHOMCPHOCTHU U MPOTHUBOPECUHNA B PACCMATPHUBACMBIX ABJICHHUAX, q)OpMYJ'H/IpOBaTB BBIBOAbBI U 3aKJIITOUYCHHUS,
° NPUMCHATE CXEMHO-MOACJIBHBIC CPCACTBA A MNPCACTABIICHUA CYIICCTBCHHBIX CBsA3EH H

OTHOIICHUH B U3y4aeMbIX OMOJOTHUECKUX OOBEKTaX, a TaKKe MPOTHBOPEUYMH Pa3HOTO PO/a, BHISBICHHBIX B
pa3INuHbIX HHGOPMAIIMOHHBIX UCTOUYHUKAX;

o pa3pabaTeiBaTh IUIAH PEIICHHUS MPOOJIEMbI ¢ YYETOM aHAIM3a UMEIONIUXCS MAaTePUAIbHBIX U
HEMaTepUAIBLHBIX PECYPCOB;

o BHOCHTb KOPPEKTHBBI B JESITENLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OIICHUBATD
pUCKH HOCJICZ[CTBI/If/'I ACATCIBbHOCTH,

. KOOPJAMHHUPOBATb W  BBINOJHATH pabOTy B  YCIOBUSIX PpEaTbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBYSI; pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PELICHUH KU3HEHHBIX TTPOOIIeM;

2) 6a30BbI€e HCCIEN0BATEIbCKUE TeHCTBUS:

. BJIQJICTh HAaBBIKAMU Y4e€OHO-HCCIIEIOBATENLCKOM W MPOEKTHOW JAESATeIbHOCTH, HaBBIKAMU
paspemieHus poOieMm, 00J1aaTh CIHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJOB
pelIeHUs MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MMO3HAHUS; HCIIOJIb30BATh PA3INYHBIC BHIbI
ACATCIIBHOCTU IO IMOJYYCHHMIO HOBOI'O 3HaHHWsA, €r0 HHTCPIPETANU, npe06pa3013aHmo U TIPUMCHCHHUIO B
y4eOHBIX CHUTYAIUSIX, B TOM YHUCIIE TIPU CO3JaHUH YIEOHBIX U COIUAIBHBIX TPOEKTOB;

. (dhopMupoBaTh HAyYHBIM THUIT MBIIUICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU
MOHSTUSAMHU U METOJIJaMH; CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BaTeIbHON ACSITENIFHOCTU U
KU3HCHHBIX CHUTYyalUAaX, BBIABJIATH HNPUYUHHO-CICACTBCHHBIC CBA3U WM AKTYAJIM3UPOBATH 3aady, BBIABHUI'ATb
THIOTE3y €€ PElICHUs, HAaXOAUTh apryMEHTBI JUIS IOKa3aTeNbCTBA CBOUX YTBEPKIICHUH, 3a/1aBaTh MapaMeTphl U
KPUTEPUU PELICHUT;

. aHAIIM3UPOBATh TMOJYYCHHBIC B XOJ/I€ PEIICHHUS 33/1a4ll Pe3yJIbTaThl, KpUTHUECKHU OIEHUBATH UX
JOCTOBCPHOCTb, IPOTHO3UPOBATH HM3MCHCHHC B HOBBIX YCJIOBHUAX; OaBaTb OLCHKY HOBBIM CHUTYyalUsM,
OIICHUBATh MPUOOPETEHHBIN OTIBIT;

. OCYIIECTBIIATh IICJICHATIPABICHHBIA MMOUCK TMEpPEHOCAa CPEACTB U CIOCOOOB JICHCTBHUS B
npodeccHoHaNTbHYIO Cpeay;

o YMETH NIEPCHOCUTH 3HAHUSA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO oOJactu KHU3HEACATCIBHOCTH,

. YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

o BBIJIBUT'aTh HOBBIC UJCH, MPpEAJIaratb OpUruHaJIbHbBIC ITOAXOAbI U PCIICHHA, CTABUTH HpO6HeMBI u

3a/layy, J0IMyCKaOIINe allbTePHATUBHBIC PEILICHNUS;

3) padora c unopmaumeii:

o OpPUEHTHPOBATHCS B PA3NUYHBIX UCTOYHUKAX WHPOpMAIUMU (TEKCTe y4eOHOro mocoOus, HayqHO-
MOMYJIIPHON JIUTEpAType, OMOJIOTMYECKUX CIOBApsiX W CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JTaHHBIX, B
WuTepHeTe), aHaTM3UpOBaTh HHGOPMAIUIO PA3IMYHBIX BUJOB U (hOPM MpeacTaBIeHUS, KPUTUYECKH OLICHUBATH
e€ JT0CTOBEPHOCTh M HETPOTHUBOPEUNBOCTD;

o dbopMynmupoBaTh 3ampochl W MPHUMEHATH pa3IUYHbIE METOAbl MPH TIOUCKE H OTOOpe
Oounonornyeckor nHopmaIuu, HeoOX0IUMOM TSI BBITIOJTHEHUST YIeOHBIX 3a/1a4;
o npuoOpeTaTh  OMBIT  UCHOJB30BAaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,

COBEPILICHCTBOBATh KYJIbTYpy aKTHBHOI'O MCIIOJIb30BAHMS PA3JIMYHBIX MOMCKOBBIX CHUCTEM; CaMOCTOSTEIBHO
BBIOMPATh ONTHUMAJIBHYIO (POpMY IpEeCTaBICHUs OHONIOTHYEeCKON HH(popMaIuK (CXeMbl, TpapUKH, THarpaMMBl,
TaOJINIBI, PUCYHKU U APYTOE);

. UCTIONb30BaTh HAY4YHBIM S3bIK B KauecTBe CpeACTBa MpH paboTe ¢ OHOIOrHYecKoi
uHbopMalueil: NpUMEHATh XUMHUYecKue, (pu3nueckue M MaTeMaTHyecKHe 3HaKu M CHUMBOJBI, (OPMYJIBL,
ab0peBuaTypy, HOMEHKJATypy, HCIOJb30BaTh M TNPeoOpa3oBBIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJIsAHOCTH;

. BJIaJICTh HABBIKAMH PACIO3HABAHUs M 3aIUTHl MH(pOpMAIMK, HHPOPMALMOHHONW 0€301MacHOCTH
JIMYHOCTH.

OgiajgeHne yHMBepCaJIbHBIMA KOMMYHUKATHBHBIMH JAeHCTBUAMM:



1) o0menue:

o OCYHMECTBIATE KOMMYHHUKAIIMU BO BCEX C(l)ean JKU3HH, aKTUBHO Y4YaCTBOBAThb B AJHAJIOTC HIIN
JUCKYCCHHM TI0 CYIIECTBY OOCYKJIaeMoi Tembl (yMEHHE 3aJlaBaTh BOIPOCHI, BBICKAa3bIBaTh CYXKICHHUS
OTHOCHUTCIIBHO BBITTIOJTHCHUSA HpeﬂnaraeMoﬁ 3aa4u, YYUTbIBaTb HHTCPEChI U COITIAaCOBAHHOCTH HOSI/II_[I/Iﬁ APpyrux
YYACTHUKOB JMAJIOTa WK JUCKYCCHH);

o pacrno3HaBaTh HeBepOaJbHBIE CPEJCTBA OOIICHHS, MOHMMATh 3HAYEHHE COIMAJIBHBIX 3HAKOB,
NPENOCHUIIOK BOSHUKHOBEHUS! KOH(DIMKTHBIX CUTYyalluid, YMETh CMATYaTh KOH(IIUKTHI U BECTU NEPErOBOPHI;
o BJIQJIETh PA3IMYHBIMU CIIOCO0aMU OOILEHHUS U B3aUMOJIEHCTBUS, TOHUMATh HaMEPEHUs APYTUX

JIo/IeH, MPOSBIATh YBAKUTEIBHOE OTHOIIECHHE K COOECeHUKY U B KOPPEKTHOH (opme (hopMyIHpoBaTh CBOU
BO3PAXEHUS; pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;

2) coBMecTHas 1eSITeJIbHOCTh:

o MOHMMATh W MKCIOJb30BaTh MPEUMYILIECTBA KOMAaHJHOW W MHAWBHUIYalbHOM paboThl mpH
pelieHnH OHMOJNIOTHYeCcKOl MpoOieMbl, OOOCHOBBIBATH HEOOXOIMMOCTb IPUMEHEHHsS TpPYNIOBBIX (GopM
B3aUMOJICHCTBUS TIPU PEIICHUH y4eOHOW 3a/a4u; BHIOMPATh TEMATHKY U METOJbI COBMECTHBIX JEHCTBHUM C
y4€TOM OOIIMX HHTEPECOB U BOZMOXKHOCTEH Ka)KJI0Tr0 YJieHa KOJIJICKTHUBA;

o MIPUHUMATBh LIEJIM COBMECTHOM JESATENBHOCTH, OPraHU30BbIBATh U KOOPJINHUPOBATh IEUCTBUS 10
e€ JOCTHKEHMIO: COCTAaBIIATh IUIaH JEHCTBUH, paclpeaensaTh poiau ¢ y46TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yJbTaThl COBMECTHON pabOTHI;

o OLIEHMBATh KaueCTBO CBOETO BKJIaJa M KaXJOTr0 y4acTHHUKA KOMaHJbl B OOIIMH pe3yibTaT Mo
pa3pabOTaHHBIM KpPUTEpHUsM; IMpeajaratb HOBBIE TIPOEKTHI, OILIEHWBATh WJEH C TO3MUIHWHW HOBU3HBI,
OPUIMHAIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH; OCYIUECTBIATH IIO3UTUBHOE CTPATEIMYECKOE IIOBEIACHHUE B
Pa3IMYHBIX CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh HHUIIMATUBHBIM.

OsuajeHne yHHBePCAJbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

1) camoopranusanms:

o UCTIOJIb30BaTh OMOJIOrMYEeCKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM U MX PELICHUs B )KU3HEHHBIX U
y4eOHBIX CUTyaIUsX;

o BBIOMpAaTh Ha OCHOBE OHMOJOrMYECKMX 3HAaHUM IIeJIEBbleé M CMBICIOBBIE YCTAaHOBKH B CBOUX
JEHMCTBHSX U MOCTYIIKAaX M0 OTHOLIEHUIO K )KMBOM MPUPOJIE, CBOEMY 3I0POBBIO U 3OPOBBIO OKPYKAIOIINX;

o CaMOCTOSITENIFHO OCYIIECTBIATH MTO3HABATENBHYIO JIESTEIbHOCTD, BBIBIATH MPOOIEMbI, CTABUTh
u (QopMyIHpoBaTh COOCTBEHHBIE 3aladd B OOpa30BATEIbHOW MAEATEIBHOCTH M JKU3HEHHBIX CHUTYalUAX;
CaMOCTOSITENIFHO COCTAaBJIATh IUIAH pElICHUS MpoOJeMbl ¢ y4ETOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH M MPEIIOYTECHNN;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTo MpeiMeTa Ha OCHOBE JIMUHBIX MTPEIOYTEeHU;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;
OILICHUBATbH MPUOOPETEHHBIN OMBIT;

o CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOW JPYIUIMM B Pa3HBIX 00JacTAX
3HaHUH, OCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBIH YPOBEHB;

2) CAMOKOHTPOJIb:

L JaBaTb OLCHKY HOBBIM CUTyallUsAM, BHOCHTb KOPPCKTUBBI B JCATCIbHOCTH, OIICHUBATH
COOTBCTCTBUC PC3YJILTATOB LCJISAM;
L BJIaJACTh HaBBIKaMU IMO03HABATCIILHOM pe(b.]'IGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX HeﬁCTBHﬁ n

MBICJIUTENIBHBIX MPOILIECCOB, UX PE3YJbTaTOB MU OCHOBAHMMU, MCIIOJIB30BaTh MPHUEMBI PEQIIEKCUU IS OLECHKH
CUTYyalluu, BbIOOpa BEPHOTO PELLICHUS;

. OLICHMBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELIEHUS 110 UX CHUKEHUIO; IPUHUMATh MOTHUBBI
U apTyMEHTBI IPYTUX IIPU aHAJIN3€ Pe3yJIbTaToOB AEATEIbHOCTH;

3) npuHATHS ce0s1 M APYTUX:

e MpUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;
IIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJITATOB IEATEIbHOCTH;
IpU3HaBaTh CBOE MPABO U MPaBO JAPYTUX Ha OLINOKY;
pa3BUBaTh CIOCOOHOCTH TOHUMATh MHP C MO3UIMU APYTOrO YETIOBEKA.



IIpeameTHble pe3ybTaThl 0cBoeHHs nporpammbl COO o Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuuyeckue s ydeOHoro mnpenMera «buoniorus» HaydyHble 3HAHUS, YMEHHUS M CIOCOOBI
JeMCTBUI O OCBOCHMIO, MHTEPIpETAllMd W MpeoOpa30BaHUIO 3HAHWU, BUABI JEATEIBHOCTH MO MOIYYCHHUIO
HOBOTO 3HAHHS U MPUMEHEHUIO 3HaHUHN B Pa3IMYHBIX YUEOHBIX CHUTYyalUsX, a TAK)XKE B PEAIbHBIX KU3HECHHBIX
CUTYyallusX, CBSA3aHHBIX ¢ Ouojorueid. B mporpamme mnpeaMeTHbIE pe3yJbTaThl NPEACTABICHBI MO TOAaM
00y4eHwus.
IIpeaMeTHbIe pe3yJbTaThl OCBOEHHS y4eOHOro nmpeamera «buonorus» B 10 kiaacce
JAOJKHBI OTPAKAThH:
c(OPMHUPOBAHHOCTh 3HAHUM O MECTe M POJIM OMOJOTMH B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUU COBPEMEHHOHN €CTECTBEHHO-HAyYHOW KapTHHBI MHpA U HAYYHOT'O MHPOBO33PEHHUS, O
BKJIa/I€ POCCUICKHUX M 3apyOeXHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (YHKIIMOHATIBHON IPaMOTHOCTH
yeJloBeKa JUIsl pelIeHMs >KU3HEHHBIX 3a/lady; YMEHHE PacKpbIBaTh COJEp)KaHHWE OMOJOTMYECKHX TEPMHHOB U
MOHATHH: XHU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEeH BellecTB M IpeBpallleHHe JHEepruu), roMeocTas’
(camoperynsnus), ypOBHEBas OpTraHHW3allds KUBBIX CHCTEM, CaMOBOCHPOW3BEIACHUE (PENpOITyKIIHS),
HACJIE/ICTBEHHOCTh, U3MEHYMBOCTh, POCT M Pa3BUTHE; YMEHHUE U3JaraTb OMOJIOTMYECKHE TEOpUH (KJIETOYHAsd,
XpPOMOCOMHAsi, MyTaI[MOHHAsS, IIEHTpaJbHAs JOrMa MOJICKYJsApHOW Owomnoruu), 3akoHsl (I. Mennmens, T.
Moprana, H.J1. BaBunoBa) u y4deHus (0 LEHTpaX MHOrooOpasusi U HMPOMCXOXAEHUS KyJIbTYPHBIX PacTeHUI
H.W. BaBunoBa), onpenensTh IpaHUIbl UX MPUMEHUMOCTH K UBBIM CHCT€MaM; YMEHHUE BIIAJeThb METOJaMHU
HAYYHOTO TIIO3HaHHWS B OHONOrMU: HAONIOJEHWE M OINUCAaHMWE >KMBBIX CHCTEM, IPOLIECCOB U SIBICHHH,
OpraHM3alysi U TMpOBeACHHE OHOJIOrMYECKOTO OSKCIIEPUMEHTA, BBIIBUKEHHE THIIOTE3bl, BBISBICHUE
3aBUCUMOCTH MEXJy HCCIeyeMbIMU BEIMUYMHAMHU, OOBSICHEHHE MOIYYEHHBIX PE3yJIbTaTOB, MCIIOIb30BaHHbIX
HAy4YHBIX TMOHITUNA, TEOPUN U 3aKOHOB, YMEHHE JejaTh BBIBOJbl Ha OCHOBAHHMM IMOJYYEHHBIX pPE3YJIbTATOB;
YMEHHME BBIIEIATh CYLIECTBEHHBIE NPU3HAKU BUPYCOB, KIETOK INPOKAPUOT U 3YKAapHOT, OJHOKJIETOUYHBIX U
MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTH IMPOLIECCOB: 0OMEHA BEIIECTB U MPEBPAILIEHUS SHEPTUH B KIIETKE,
¢doTocuHTe3a, TIACTUYECKOTO U SHEPreTHYeCKOro oOMeHa, XeMOCHHTE3a, MUTO03a, Mel03a, OIUIO0TBOPEHHS,
Pa3MHOKEHUS, UHIUBUAYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HEe3); YMEHHUE MPUMEHSTh MOJTyYeHHbIE 3HAHUS
Ui OObSCHEHHs] OHMOJOIMYECKMX TMPOLECCOB M SABJICHUH, JUISI HPUHATHS MPAKTUYECKUX pEIIeHUH B
MOBCE/IHEBHOM KHM3HU C LENbI0 oOecredeHrss 0e30IacHOCTH CBOETO 3JI0POBBbS U 3/I0pPOBbS OKPY’KAOLIUX
Jrofied, COOMIOACHUS HOPM TIpaMOTHOTO TIOBEJCHHS B OKpY’Kalolleld NPUPOAHOM cpele, MOHUMaHHE
HEOOXOJMMOCTH MCIIOJIb30BAHUS JOCTH)KEHUN COBPEMEHHON OMOJIOTMU U OMOTEXHOJOTUH ISl PallMOHAIIBHOTO
NPUPOAOINOIb30BAHUS; YMEHHE pellaTh 3JIEMEHTAapHble TI'e€HETHYECKUE 3a/Jayd Ha MOHO- W JUTHOpUIHOE
CKpEIllMBaHUE, CLEIJICHHOE HAacJelI0BaHUE, COCTaBISATh CXEMbl MOHOTHOPHMIIHOTO CKpEIIMBAHMS JUIs
npejcKa3aHus HacleOBaHUS MPU3HAKOB Y OPraHM3MOB; YMEHHE BBINOJIHATH JJA0OPATOPHbIE U MPAKTHYECKUE
paboThl, cob0IaTh MpaBuIIa IpU paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 00OPYI0BaHUEM; YMEHHE KPUTHUECKU
OLIGHUBATh M MHTEPIPETUPOBATH HH(POPMAIIHIO OMOJIOTHUECKOTO COAEPIKaHUs, BKIIOYAOIIYIO TICEBIOHAYYHbIE
3HAaHUS U3 PA3IMYHBIX HCTOYHHUKOB (CpEJCTBA MAaccOBOM HH(OpMAIMH, HAYyYHO-NOMYJISPHbIE MAaTepHabl),
ATUYECKHE ACTIEKTHl COBPEMEHHBIX UCCIICOBAaHUM B OMOJIOTUH, MEUIIMHE, ONOTEXHOJIOTUH; YMEHHUE CO3/1aBaTh
cOoOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIIeHMs, 00001as OMOJOrnuecKyro MH(OpPMALUI0 U3 HECKOJIbKUX
MCTOYHUKOB, TPAMOTHO HUCIOJIb30BaTh NOHATHHHBIN anmapaT OMOJIOTHH.
IIpeaMeTHbIe pe3yabTaThl O0CBOeHHs y4ueOHoro mnpeamera «buosorus» B 11 Kiacce M0JKHBI
O0TPaKaTh:
c(OpMUPOBAHHOCTh 3HAHUN O MECTE W POJIU OMOJIOTUMU B CHUCTEME HAYYHOI'O 3HAHHS €CTECTBEHHBIX
HayK, B ()OpPMHPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa M HAYYHOTO MHUPOBO33PEHUS, O
BKJIaJIe POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHAIBHON IPaMOTHOCTH
YeJIOBEeKa Ul PELIeHMs XU3HEHHBIX 3ajlay; YMEHHE pacKpbIBaTh COJEp)KaHHe OMOJIOTMYECKHX TEPMHHOB U
MNOHSTUN:  BUJA, TMONYyJsAUuUs, TeHO(OHJA, OSBOJIONUS, JABIKYyIIME CcUIbl  ((pakTOpbl)  SBONIOLMH,
IPUCTIOCOOIEHHOCTh OPTaHU3MOB, BUA000Pa30BaHHUE, HKOJOTHUECKUE (PAKTOPBI, HKOCHCTEMA, MPOJIYLEHTHI,
KOHCYMEHTBI, PEAYLECHTHI, MU MUTaHWsA, DKOJOTHYECKas NupamMuaa, OuoreoreHo3, Ouocdepa; ymeHue
u3jaraTb OMOJOrMYEecKHe TeopHH (IBONMOLMOHHAs Teopus Y. JlapBHHA, cHHTeTHYECKas TEOPHs SBOJIIOLUH),
3aKOHBI U 3aKOHOMepHOCTH (3apojsimeBoro cxojactBa K.M. bapa, yepenoBanus IiIaBHbIX HamlpaBieHUN U
nyteil sBomonun A.H. CesepuoBa, yuenus o Ouocdepe B.M. Bepnaackoro), omnpenenirts TpaHUIBI HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM; YyMEHHE BJIaJe€Th METOJaMH HAay4yHOTO II03HAaHUS B OWOJIOTHHU:



HaOJII0/IeHUE U OMMCAaHHUE KUBBIX CHCTEM, ITPOLIECCOB U SIBICHUH, OpraHn3alus U MPOBeJeHUE OHOIOTHYECKOTO
OKCIICPUMCHTA, BBIJIBHKCHHUEC THIIOTC3bI, BBIABJICHUC 3aBHUCHMOCTH MCXKAY HUCCICAYCMBIMU BCIWYWMHAMU,
OOBSICHEHUE TOJIyYEHHBIX PE3yJIbTAaTOB, MCIOJIBb30BAHHBIX HAYYHBIX IMOHATHH, TEOPHH W 3aKOHOB, YMEHHE
JACJIaTb BBIBOJbI HAa OCHOBAHUHM IIOJTYYCHHBIX PE3YJIbTATOB; YMCHHUC BBIACIIATH CYIICCTBCHHBLIC IIPHU3HAKHU
CTpOCHHUSI OMOJIOTUYECKUX OOBEKTOB: BHJOB, MOMYJSALMHA, MPOIYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOTeOIeHO30B M HKOCHUCTEM, OCOOCHHOCTH IPOIECCOB: HACIEACTBEHHOM H3MEHUYMBOCTH, €CTECTBEHHOTO
orbopa, BHUI000pa30BaHMs, NPUCIOCOOJIEHHOCTH OpPraHW3MOB, JEHCTBUS SKOJIOTHYECKUX (DAKTOpOB Ha
OpTraHHU3MBbI, IEPEHOCA BEIICCTB U IOTOKA SHEPTHUU B DKOCUCTEMAX, aHTPOIMOICHHBIX H3MEHEHHH B DKOCHUCTEMAaX
CBOEH MECTHOCTH, KPYIOBOPOTa BEIIECTB M OMOT€OXMMHMYECKUX IMKJIOB B OHOcdepe; yMeHHE NPUMEHSThH
MOJIYYCHHBIC 3HAHUA JIA OOBSICHEHHST OMOJIOTHYECKUX mponeccoB u SIBHGHI/Iﬁ, IJId TIPUHATUA TPAKTHYCCKUX
pelieHnii B TMOBCEJHEBHOM JKM3HU C LENbl0 obecrieueHus O€30MacHOCTH CBOETO 37I0POBbS U 37I0POBbS
OKpYKaIOIIMX JIFOACH, COOJIOACHUS HOPM TPAaMOTHOTO IIOBENCHHS B OKpYJKAalOMIeH NPUPOIHOW cpene,
NOHMMaHWE HEOOXOIMMOCTH MCIIOIb30BaHUS JIOCTHIKEHUN COBPEMEHHON OHONOTHH [UIs palOHAIBHOTO
NPUPOAOIOIH30BAHUS; YMEHHE PEIIaTh JIEMEHTAPHBIE OMOIIOTUYECKUE 3a7au, COCTABISTh CXEMBI MepeHoca
BEIIECTB W HHEPIUU B JKOCHCcTeMax (LEMHU NMUTaHHs); YMEHHE BBINONHATH Ja0OpaTOpHbIE M NMPaKTHUECKUE
paboThl, cobM0IaTh MpaBuIIa IpU paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 00OPYI0BaHUEM; YMEHHE KPUTHUECKU
OLIGHUBATh M MHTEPIPETUPOBATH HH(POPMAIIHIO OMOJIOTHUECKOTO COACPIKaHUs, BKIIOYAOIIYIO TICEBIOHAYYHbIE
3HAaHUS U3 PA3IMYHBIX HCTOYHHUKOB (CpEJCTBA MAaccOBOM HH(OpMAIMM, HAYyYHO-NOMYJISPHbIE MaTepHalbl),
paccMaTpuBaTh I7100aIbHBIE SKOJIOTHYECKUE MPOOIEeMBbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIECHUIO K HUM
COOCTBEHHYIO TO3HIIMIO; YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBICE W YCTHBIE COOOIICHUs, 0000IIas
OMOJIOTHYECKYI0 MH(OPMAIMIO U3 HECKOJIBKHUX MCTOYHMKOB, TPAaMOTHO HCIIOJIb30BaTh MOHATUIHBIN ammapaT
OMOJIOTHH.

TeMaTuyeckoe MIIAHMPOBaAHUE

10 KJIACC (34 YACA)
Tema Koa-Bo XapakTepucTUKA DJIeKTPOHHbIE
(pa3znen) 4acoB BU/I0B/(popM 1eATEILHOCTH (uudpoBbie)
odyuaouuxcs o0pa3oBaTeibHbIE
pecypcehbl
buonorus kak 2 CamocTosTenbHOE OTpEICIICHHE https://resh.edu.ru/s
HayKa 1enei yaeOHo! JesITeNbHOCTU U ubject/5/10/

COCTaBJICHHE €€ TUIaHa IIpu
u3yueHuu paszzaena «Oomas
6uonorusi» B 10-11 knaccax.
Omnpenenenue
OCHOBOIIOJIATrafOIIMX TOHATH:
Hay4YHOE MUPOBO33pEHUE, HAyUHas
KapTHHA MHpPA, YYEHBIH,
OMOJIOT S, METOOTIOTHSI HAyKH,
O0O0BEKT UCCIeA0BaHNUS, IPEIMET
UCCIIEI0BaHMS, )KU3Hb,
YKW3HEHHBIE CBOMCTRBA.
[TponykTHBHOE OOIIEHHE C
APYTUMH YIaCTHUKAMU
JesITeIbHOCTH B TIpoIiecce
00CyXICHHS POJIH U MECTa
6uosioruu B opMUpOBaHUH
COBPEMEHHOW HAYyYHOU KapTHHBI
MUpA, PAKTHUECKOTO 3HAYCHUS
OMOJIOTUYECKUX 3HAHUHN 1
npodeccuii, CBI3aHHBIX C
OuoIorNei.

CamocrosiTenbHas




nH(GOPMaIMOHHO-TIO3HABATEIbHAS
NEesITEeNbHOCTD C PA3INYHBIMU
WUCTOYHUKAaMU UHPOpMaIum, eé
KpUTHYECKasl OLIEHKA U
WHTEpHpPETALHsI IO BOIIPOCY
BJIUSTHUS €CTECTBEHHBIX HAaYK B
11eJI0M ¥ OMOJIOTUY B YACTHOCTH
Ha OKPY>KaIOIIYIO CpeLy,
SKOHOMHUYECKYIO,
TEXHOJIOTHYECKYIO, COLIAIbHYIO U
ATUYECKYIO c(hephl AesITeTLHOCTH
Yell0OBeKa; B OTHOIICHUHU
CYLIECTBYIOIIUX HA CETOIHSIIHUI
JIeHb OMPENIeTICHUN MTOHITHS
(OKU3HBY, €€ KPUTUUYECKAsl OLICHKA
Y MHTEpIpeTalusl.
Hcnons3oBanue cpeacTs
WH()OPMAITMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA
(manmee — UKT) nnst cozmanust
MYJIbTUMEANANPE3CHTAIIH.

Kusrle
CHCTEMBI U
HX
OpraHu3alus

Onpenenenue
OCHOBOIOJIAraloIINX ITOHATHIA:
cHhcTeMa, OMOJIOTHYECKast CUCTEMA,
AMEP/KEHTHOCTh, CAMOPETYJISIIIHS,
ABOJTFOIIMOHHBIC MTPOIIECCHI.
JleMoHCTpanus BiaaeHUs
SI3LIKOBBIMH CPEJICTBAMH TPH
OTBETaX Ha IOCTaBIICHHEIC
BOITPOCHI.

OBnazneHue METoaMu HAy4HOT'O
MMO3HAHUS, UCTIOIb3YEMBIMU TIPH
OHOJIOTNYECKUX UCCIICAOBAHUSIX.
Pa3Butne ymenust 00ObSICHITH
pe3yJIbTaThl OMOJOTUIECKIX
AKCIIEPUMEHTOB.

Pa3Butne 1mo3HaBaTeIbHOIO
HWHTEpeca K U3YUEHHUIO0 OMOJIOTHH.

https://resh.edu.ru/s
ubject/5/10/

XUMHUYECKIH
COCTaB U
CTpOEHUE
KJICTKH

OmnpeneneHre OCHOBOIOIATAIOIINX
MOHSTHUI: aTOMBI U MOJICKYJIBI,
OpraHUYECKUE M HEOPTaHMUECKUE
BEIIIECTBA, KOBAJIICHTHAS CBS3b,
MaKpORJIEMEHTBI, MUKPOAJIEMEHTHI,
OMOTIOTMMEPBI: TOMOTIOIUMEPHI U
reTepOIOIMMEPHI, BOAOPOIHAS
CBSI3b, THAPO(UIIEHBIC BELIECTBA,
ruapodoOHBIE BEIIECTBA, JIUTU/IBI,
HEeWTpanbHbIC KUPBI, dOUPHBIC
CBSI3U, BOCKH, (pocdomumusl,
CTEPOHIbI, MOHOCAXAPH/IBI,
TFCaxapyibl, OTUTOCaXapHu/Ibl,
NoJIMCaxapyu/ibl, He3aMECHUMBIS

https://resh.edu.ru/s
ubject/5/10/
SKmacc
https://www.yaklas
enie-

isistemyzhizneobespecheni
1 a-kletki-6844002




AMHHOKUCIIOTHI, ICTITUHAS CBA3b,
koH(popmMmanus 6enka,
ro0yJsipHbIe U GUOPUILIPHbIE
OeJKu, IeHaTypalus, CTPYKTypHBIC
0enKu, Oenku-pepMeHTHI,
TPAHCIIOPTHBIE OCNIKH, CHTHAJIbHBIE
OenKu, OEIKHU 3aIUTEL U
HaraJeHus, OCITKU-PEIETITOPHI,
0eKH, 00eCcIIeYnBarOIIIE
JBYDKEHHE, 3allacHbIe OeITKH,
SHEPIus aKTHUBAIIMU, aKTHBHBIH
LIEHTp, CyOCTpaTHas
crneun(puIHOCTh, KOPEPMEHTHI,
OCIIKH-aKTUBATOPHI U OCIIKU-
WHTUOUTOPBI, HYKJICHHOBBIC
KHCJIOTHI,
NIe30KCUPUOOHYKIIENHOBAS
KHCJIOTa, PUOOHYKIIEHHOBAS
KHCJIOTA, HYKJICOTHUI, IPUHIIHIT
KOMIUIEMEHTApHOCTH, TeH, ATD,
THJIPOJTIU3, MAaKPOIPTUIECKUE
CBSI3U, BATAMHUHBI, BUPYCHI,
BakinuHa. OnpeneneHue
OCHOBOTIOJIATAIOIINX MTOHSTHH:
IUTOJIOT U, METOJIbI U3YUCHUS
KJICTKH,
yIBTpaeHTpUuyrupoBaHue,
KJICTOYHAs TEOPUsl; KIeTOUHAs
CTCHKA, TTTMKOKAIIUKC, YHIO0IUTO3:
(haronyuTO3 ¥ MAHOIIUTO3,
HK30IMTO3, PELIETIIIHS,
THajoIuIa3Ma, IIUTOCKETET,
KJICTOYHBIN [IEHTP, IECHTPHOJIH;
sepHasi 000JI09Ka, KapHoIUia3Ma,
XPOMATHH, SAPBIIIKA, THCTOHBI,
XPOMOCOMBI, KAPHUOTHII,
SHIOTIA3MATHYECKasl CETh:
[IepoxoBaTasi v TJIaJIKas,
pubocombl; KomIuieke [ ombmku,
JIM30COMBI, BaKyOJIH, TYPrOPHOE
JaBJIEHHE; 0COOEHHOCTH CTPOCHHS
MUTOXOH/IPHIA U TUIACTH]: KPUCTHI,
MaTPHUKC, TUITAKOU/IbI, TPaHBbI,
CTpOMa; TIPOKAPUOTHI, YYKAPHOTHI,
cnopbl. CaMocCTOsITeNTbHAS
WH(POPMAIMOHHO-TTO3HABATEIbHAS
JESITeNLHOCTD C PA3IMYHBIMU
WCTOYHMKaMU HH(opMaIm, eé
KpUTHYECKAsl OI[EHKA U
MHTEPIPETALNS TI0 BOIIPOCaM
XUMHYECKOTO COCTaBa YKUBBIX
oprann3zMoB. opmMupoBaHmne




COOCTBEHHOU MO3UIINH 110
OTHOIIEHUIO K HH(POPMAIIHH,
[IOJIy4a€MOU U3 Pa3HBIX
UCTOYHUKOB. [IponykTuBHOE
OOIIIeHNEe U B3aUMOJICHCTBUE C
JIPYTUMHU yYaCTHUKAMU y4eOHOMH
JEeSTeNLHOCTU TIPH 00CYKICHUU
npo0seM pa3paboTKH YIYEHBIMH H
BHEJIPEHUS B TIPOU3BOJICTBO HOBBIX
HCKYCCTBEHHO CO3/IaHHBIX
OpPraHUYECKUX BEIIecTB. PazBurue
MO03HABATEJILHOTO MHTEpeca K
W3YYCHUIO OUOJIOTUU U
MEXIPEIMETHBIX 3HAHUH MTPU
W3YYeHUU MaTepuaia o
XUMHUYECKUX CBS3IX B MOJIEKYJIax
BEIIIECTB, UCKYCCTBEHHOM
MOJTy4E€HUU OPTaHUYECKUX
BEIIECTB U JIp.

JleMoHcTpanus BlaaeHUs
SI3BIKOBBIMU CPEJICTBAMH IS
XapaKTePUCTUKU XUMUYECKOTO
COCTaBa KHUBBIX OPTAaHU3MOB.
Pemenne Guonornueckux 3agad Ha
OCHOBE BJIaJICHUS
MEXMPEIMETHBIMU 3HAHUSIMU B
00J1aCTH XMMUH.

Kusuenesaren
BHOCTE
KJIETKA

OmnpeneneHre 0CHOBOMOIATAIOIINX
TIOHSTHIA: 0OMEH BEIIECTB,
IHEpPreTHYECKUil 0OMeEH,
IJIACTUYECKUH 0OMEH, MeTa0OJIN3M;
TJIMKOJIN3, KJIETOYHOE JIBIXaHUe, ITUKIT
KpeOca, nprxarenbHas 11e1b,
OKHUCIIUTENbHOE (hOCPOPUITHPOBAHHE;
THUIIBI KJIETOYHOT'O TUTAHUS,
aBTOTPOQBI U TETEPOTPOPHI,
XEMOCHHTE3, (POTOCHHTE3;
TE€HETUYCSCKUU KO, KOJIOH,
AQHTHUKOJIOH, TPAHCKPHIIIIHS,
CILUTAiCHHT, IPOMOTOP, TEPMHUHATOD,
TPAHCJIALNUS, CTOI-KOJ/IOH, TIOJIHCOMA.
[TpoaykTuBHOE OOIICHHUE U
B3aUMO/ICHCTBHE B TPOIIECCE
COBMECTHOH Yy4eOHO IeATEIHHOCTH C
y4ETOM TIO3UIUI IPYTUX YIaCTHUKOB
JEeSITeIbHOCTH TIPU 00CYKICHUH
MPOIIECCOB KU3HEICATEIILHOCTH
KIICTKH.

CamocrosiTenbHass ”HPOPMAIIMOHHO-
Mo3HaBaTeNIbHAS JCSITEILHOCTD C
Pa3IMYHBIMH UCTOYHUKAMU

https://resh.edu.ru/s
ubject/5/10/ SAKnacc

https://www.yaklas
s.ru/p/biologia/10klass/vnu
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uHpopMaIuu 00 oOMeHe Be- IIECTB U
MIPEBpAIeHUH SHEPTUH B KJIETKaX
pa3IU4YHBIX OPraHU3MOB, €€
KpUTHUYECKas OLEHKA U
uHTeprperanus. PopMupoBaHue
COOCTBEHHOH ITO3UIINH 110
OTHOIICHHUIO K OMOJIOTUYECKOM
uH(pOpMaIuu, oJydaeMon 13
pa3HBIX UCTOYHHUKOB.
Ucnonw3oBanue cpeacts UKT mist
MOJITOTOBKY WH(POPMAITMOHHBIX
co00IIeHuH 1
MyJIbTUMEIHANIPE3CHTALUH.
Pa3ButHe nmo3HaBaTeIbHOTO HHTEpECa
K U3y4eHHIO OMOJIOTHH B IIpoIiecce
W3YYEHHUS JOTIOIHUTEIHHOTO
MaTepuaia yueOHuKa.

PazMHOXeHN
eHu
WHIUBU Ty aJl
BHOE
pa3BUTHE
OpraHU3MOB

Omnpenenenre 0CHOBOMOIATAIOIINX
MOHSATHUIN: MUTO3, JKU3HCHHBIN ITUKII
KJIeTKH, nHTep(daza, mpodasa,
Mmetadasa, anadasa, renodasa,
peayIuIUKaIus, XpOMaTHIbI,
[IEHTPOMEPA, BEPETEHO JICIICHUS,
aMUTO3, afonTo3; Meno3,
KOHBIOTAIINS, KPOCCUHTOBED,
ramMeToreHes, CriepMaToreHes,
ooreHes, (pa3sl raMeToreHesa:
Pa3MHOKEHUs, pOCTa, CO3PEBaHMS,
daza hopMupoBaHus,
HalpaBUTEIbHBIE TEJIbLIA.
Omnpeznenenre 0CHOBOMOJIAralOIINX
MOHATHH: 0CO0b, 0ECIOJIOE U ITOJI0BOE
Pa3sMHOXEHHUE, TaINIOUIHBIN U
JUTUTOUIHBIN HA0OPBI XPOMOCOM,
raMeThl, CCMCHHUKH, SUYHUKH,
repMadpoIMTU3M; FaMETOTeHE3,
0OT€HEe3, CIIepPMAaTOreHe3,
HalpaBUTEIbHBIC TEJIbLIA, HAPYKHOE
OILTOIOTBOPEHUE, BHYTPEHHEE
OILTI0IOTBOPEHHE, aKPOCOMA, 3UTOTA;
OHTOTEHE3, (prIoreHes,
SMOpPUOHATILHBIN MTEPUOJ,
noCTAMOPHOHATIBHBIN TTIEPHOI,
npo0bieHue, 6acToMepsl, OJacTya,
racTpy’a, 3KToiepMa, YHTOJIepMa,
Me30/iepMa, HelpyJia, HepBHas
TpyOKa, OMOT€HETHUYECKHI 3aKOH.
[TpongykTuBHOE OOLIEHHE U
B3aMMO/ICHCTBUE B MPOLIECCE
COBMECTHOM y4eOHOU IeITeTbHOCTH C
Y4E€TOM MO3HULMN IPYTUX YYACTHUKOB
JIESITENIbHOCTH MPH 00CYXACHUU

https://resh.edu.ru/s
ubject/5/10/ SIKnacc
https://www.yaklas

s.ru/p/biologia/10klass/raz
mnozhenie
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BOTIPOCOB CITIOCOOOB JIEJICHHSI KJIICTKH,
CHIOCOOOB Pa3MHOKEHUS M Pa3BUTHS
opranu3moB. CaMOCTOATENbHAS
UHPOPMAIMOHHO-TTO3HABATEIbHAS
JESITEIbHOCTD C Pa3IMYHBIMU
HMCTOYHHUKAMU HHMOpMAIuu 00
0COOEHHOCTSIX KJIETOYHOTO LIUKJIA Y
pPa3IUYHBIX OPTaHU3MOB, €€
KPUTHUYECKas OIIEHKA U
UHTEPIIpETALHSI.

dopmupoBaHue COOCTBEHHOU
TIO3HIIMY TI0 OTHOIICHHUIO K
Ouonoruueckoit nHpopmaIuy,
MOJTy4aeMO U3 Pa3HbIX UCTOYHUKOB.
Pa3BuTue no3HaBaresbHOro MHTEpPECA
K U3y4eHHIO OMOJIOTHH B TIpOIIecce
W3YYEHUS JOTIOTHUTEITHHOTO
Marepuaia yudeOHuKa.

OgageHre MeTo1aMu Hay4YHOTO
MIO3HAHUS B MPOIIECCE CPABHUBAHUS
MPOIIECCOB MUTO3a U Mei03a,
MPOIIECCOB 0OPa30BAHUS MYKCKUX U
YKEHCKHUX TOJIOBBIX KIETOK Y
YeJI0BEKa.

Hacaencreen
HOCTb U
U3MCHYUBOCT
b
OpraHu3MoOB

OmnpeneneHre 0CHOBOMOIATAIOIINX
MOHSATHUI: T'eH, FTeHETHKA,
TUOpUAM3AIIMS, YUCTAS] INHUS,
reHotwu, peHoTurl, reHooH/I,
MOHOTHOPHU/IHOE CKpEIIUBaHHE,
JIOMHHAHTHOCTb, PEIIECCUBHOCTD,
pacineruieHue, 3aKOH YHCTOTHI TAMET;
HETIOJTHOE JOMHUHHUPOBAHHE,
AHATM3HUPYIOIIEE CKPEIIBAHIC,
JUTHOPHIHOE CKpEIIMBaHKE, PEIIETKA
Ilennera, HE3aBHUCUMOE
HACJICJIOBAaHKE; CIIEIIEHHOC
HacJIeIOBaHUE, 3aK0OH Moprasxa,
nepekpeCT (KPOCCHHTOBED),
XPOMOCOMHAs TEOPHS
HACJICJICTBEHHOCTH, ayTOCOMBI,
MIOJIOBBIC XPOMOCOMBI, T€TEPO-
TOMOT'aMETHBIH IT0JI, IPU3HAKH,
CIETUICHHBIE C TTOJIOM, TeMOo(mTus,
JIaJIbTOHHM3M.

OrnpeneneHre 0CHOBOMOIATAIOIINX
MOHATHN: MOTH(DHUKAIIMOHHAS
W3MEHYMBOCTh, MOIU(UKAIINY, HOPMA
peaKIuu, KOMOUHAIIMOHHAS
W3MEHYMBOCTh, MyTallMOHHAS
W3MEHYMBOCTh, MyTalluU (T€HHBIC,
XPOMOCOMHBIC, TCHOMHBIC), JICICIIHS,
JYTUTAKAIAS, TTOJTUILIOMIHS,

https://resh.edu.ru/s
ubject/5/10/ SAKnacc
https://www.yaklas
s.ru/p/biologia/10klass/zak
onomerno sti-
peredachinasledstvennykh
priznakov-6844028




MyTareHHbIe ()aKTOPbI, MyTaI[HOHHAS
teopus. [IpoaykTuBHOE OO1IeHNE U
B3aMMO/JICHCTBUE B MPOLIECCE
COBMECTHOM yueOHOU IeITeTbHOCTH C
y4E€TOM MO3HULMN IPYTUX YYACTHUKOB
JEeSTeIbHOCTH MPH 00CYXKACHUN
3aKOHOMEPHOCTEN HACIEAOBAaHUS
MIPU3HAKOB.

CamocTtosrenpHast HHPOPMAIIHOHHO-
Mo3HaBaTeNbHas JesITebHOCTD C
pa3IMYHBIMHA UCTOYHUKAMU
nH(pOpMaIU, B TOM YUCTIE C
ucnonb3zoBanueM cpeacts UKT, eé
KpUTHUYECKas OLEHKA U
WHTEPIIpETalHs.

Pa3BuTHe nmo3HaBaTeIbHOTO HHTEpECca
K U3y4eHHIO OMOJIOTHH B IIpoIiecce
U3YYEHHUS JOTIOJHUTEIHHOTO
MmatepHaia yueOHuka. Pemenue
Ononornyeckux (TeHETHUECKHUX )
3a/1a4 Ha MOHO- ¥ TUTHOPHTHOE
CKpEeIlIUBaHUE.

Pemenne Onomornyeckux
(reHeTHYECKHX) 337124 C YUETOM
CIETUICHHOTO HACTICIOBAHUS U
KPOCCHHIOBEpa.

Cenekuus
OpPTaHHU3MOB.
OCHOBBI
OHMOTEXHOJIOT
1505

OmnpeneneHne 0CHOBONOJIATAl0IUX
MOHSITUIN: CeNEKIHs, COpT, IOPO/JIa,
mITaMM, OMOTEXHOJIOTHsI, MyTareHes,
KJICTOYHAs] MH)KEHEPHs, TeHHAs
WH)KEHEepUsl, TeTePO3UC, MHOPUIHHT,
Oouorymyc, KyJiabTypa TKaHeu,
KJIOHUPOBAaHUE, CHHTETUUECKHE
OpraHU3MBbl, TPAHCTC€HHbIE
OpraHu3Mbl, 6100€30MaCHOCTb.
[TpoaykTuBHOE OOLICHHE U
B3aMMO/ICHCTBUE B MPOLIECCE
COBMECTHOM y4eOHOU IeITeTbHOCTH C
Y4E€TOM MO3HULMN IPYTUX YYACTHUKOB
JESITEIbHOCTH MIPH 00CYXACHUN
npobiaeM OMOTEeXHOJIOTHH, e€
MEPCIEKTUB U STUYECKUX HOPM.
CamocrosTenbHas HHPOPMALIMOHHO-
Mo3HaBaTeNlbHas JEesITebHOCTD C
Pa3IMYHBIMHA UCTOYHUKAMU
uHGOpPMaIUU O METOIaX CEICKIUH U
O HATPABJICHUAX PA3BUTHSA
OMOTEXHOJIOTUH, €€ KpUTHYecKas
OLICHKA U UHTEPIIPETALIMSL.
®dopmupoBaHre COOCTBEHHOM
MO3HIIMY 110 OTHOUICHHUIO K
Onosornyeckor nHpopmaIu,

https://resh.edu.ru/s
ubject/5/10/ AKnacc
https://www.yaklas
s.ru/p/biologia/10klass/zak
onomerno sti-
peredachinasledstvennykh
priznakov-6844028




HOquaeMOﬁ N3 pa3HbIX HCTOYHHKOB.
Pa3ButHe nmo3HaBaTeNbHOTO HHTEpECa
K U3y4eHHIO OMOJIOTHH B IIpoIiecce
U3YYEHHUS JOTIOJHUTEIHHOTO
MmatepHaia yueOHuka. JleMoHcTpanus
BJIQ/ICHUS S3bIKOBBIMH CPEICTBAMHU.
YBepeHHOE OJIb30BaHUE
OMOJIOTUYECKON TEPMUHOJIOTHEH B
npeaciax H3y‘ICHHOI>i TEMbI

11 KJIACC (34 YACA)
Tema K XapakrepucTuKa BU10B/(popm DJIEeKTPOHHbIE
(pa3ne ) AesITeJIbHOCTH 00Yy4Yaromuxcs (undgposbie)
JI) Ja o0pa3oBaTe/bHbIE
B pecypcsbl
0
|
a
c
0
B
DBOJIIO 9 OrnpeneneHre OCHOBOMNOIAralOIINX MOHATHMN: PolI
LIUOH- ABOJTIONMSA, TEOPHUS dBOJIONMH JlapBrHa, https://resh.edu.ru/s
Hasg JIBIKYIIUE CUJIBI 3BOJIIOIIMH (M3MEHYUBOCTD, ubject/5/11/ SKnace
6uoior 60pn0a 3a cylecTBOBaHHE, €CTECTBEHHBIN 0TOOD), https://www.yaklas
us BUJI, KpUTEPUU BUA, apeall, HOMYJIALHs, s.ru/p/biologia/l 1klass

POXK1a€MOCTh, CMEPTHOCTD, ITOKA3aTENIN
CTPYKTYPBI IIOIYJISALUH, INIOTHOCTh, YUCIIEHHOCTD;
CUHTETHYECKasl TEOPHsI BOJIIOLIMH; JIEMEHTAPHBIE
(akTOpHI BOTIOLMHU: MYTAIlMOHHBIH MpolLecc,
MOMYJISILIUOHHBIE BOJIHBI, Ipei( reHoB, U30IALHS;
(opMBI €CTECTBEHHOT0 0TOOpa: IBUKYIINH,
CTaOMIM3UPYIOLUIUUI, TU3PYTITUBHBII
(pa3pbIBaroIIMii); MAKPOIBOJIIOLIUS,
MHUKPOIBOJIOLUSA, TUBEPTEHIIMS, PEIPOLYKTHUBHAS
M30JIs1Ms, BUZI000pa3oBaHue (reorpaguueckoe,
HKOJIOTMYECKOE), KOHBEPreHIUs; OO0 MUeCKUA
nporpecc, buoaorudeckuil perpecc, apoMmopdos,
uauoananranys, neresepanus Ipoagykrusaoe
o0l1IeHNe U B3aUMO/ICIICTBHE B MpolLiecce
COBMECTHOI y4eOHO 1eATEIIbHOCTH C yUETOM
MO3ULIUN IPYTUX YYACTHUKOB JIEATEIBbHOCTH IIPH
00CYXI€HHUH OCHOBHBIX IOJIOKEHUM
3BOJIIOLIMOHHON Teopuu Y. J[apBUHA U MOJO0KEHUN
CUHTETUYECKON TEOPUH HBOJIFOLIUY; IIPU
00CYX/IeHUH BIUSHUS €CTECTBEHHOI'0 0TOOpa Ha
reHo(OH T MOMYJISIIHMA.

CamocrosTenbHas HHPOPMALTUOHHO-
ITI0O3HABATEJIbHAS IEATEIIBHOCTD C PA3IIMYHBIMU
MCTOYHUKAMHU MH(OPMAIIUK O Pa3BUTHH
SBOJIFOLIMOHHBIX UJEH, T0KA3aTEIbCTBAX
OBOJIKOLIMY, €€ KPUTHYECKAsl OLICHKA U

/osnovyevoliutcionnog
oucheniia-6844066




MHTEpIpeTaLus.
dopMupoBaHue COOCTBEHHOU MO3UIIMH 110
OTHOILIEHUIO K Onosornyeckoi nHpopmManuu,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.
Ucnonb3oBanue cpeacts UKT B pemennn
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U
OpraHU3allMOHHBIX 33/a4, CBSI3aHHBIX C
n3yyeHueM audHocty Y. JlapBuHa Kak y4€HOro-
HCCIIeA0BATENA.

PasBuTre o3HaBaTeNIbHOIO HHTEpPECA K H3YUEHHUIO
OMOJIOTHH B MPOLIeCce U3yUeHUs
JIOTIOTHUTEIBHOTO MaTepraa yueOHuKa.
JleMoHCTpanys BiajeHus I3bIKOBBIMUCPEACTBAMU
IIPU OCBEILIEHUH COIEP/KAHUS TEMBI.

YBepeHHOe MOJIb30BaHNE OMOIOTUYECKOM
TEPMUHOJIOTHEN B IIPE/IeNIaxX U3y4CHHON TEMBI.
OBnazieHue METOlaMi HAyYHOTO TIO3HAHUS,
MCTIOJIb3YEeMBIMHU TIPU OMOJIOTHYECKUX
HCCIIEA0BAHUAX, B POLECCE BBINOJIHEHUS
nabopatopHoit paboThl. Pa3BuTHe ymeHuUs
OOBSICHATH Pe3yIbTAThI HCCIEAOBAHUS

Bos3naukHO
BEHHE U
pa3BUTHE
’)KM3HU Ha
3emite

OrnpezeneHre OCHOBOMNOATAlOIIUX MOHATHM:
KpealmoHu3M, TUIIOTE3a CTAI[MOHAPHOTO
COCTOSIHUSI, TUTIOTE3a CAMOIIPOU3BOJIBHOTO
3apOKACHUS )KU3HU, THIIOTE3a TTAaHCTICPMHUH,
TUMOTE3a OMOXUMHYECKOH IBOJIOINH,
abuorenes, runote3a PHK-mupa; s0H, 3pa,
MEPUOJ, ATI0XA, KaTapXeH, apXeu,
MPOTEepPO30H, haHepO30i, Mae030i, ME3030H,
KaifHO3011, KeMOpHii, OpJIOBUK, CHITYp, ICBOH,
KapOOH, MepMb, TpHAC, F0pa, MeJl, TAJIeOreH,
HEOT'€H, aHTPOIOIeH, TOJIOLIEH; AHTPOIIOTEHE3,
yenoBek pazymubiidl (Homo sapiens),
aBCTPAJIONUTEKOBBIE, JTFOAH (ApXaHTPOIIBI,
MaJICOAHTPOTIBI, HEOAHTPOIIBI ), COITUATLHBIC
(hakTopbI aHTpOIIOTeHEe3a (TPyAOBas
JeSITeNIbHOCTb, OOLIECTBEHHBIN 00pa3 KU3HHU,
peub, MBIIIICHHUE), PaChl (€BPOIICOUTHAS,
MOHTOJIOH/THASI, AMEPUKAHOUTHAS,
HETrpOUJIHAS, aBCTPAJIOUTHAS ), PACH3M.
[IponykTuBHOE OOIICHHE W B3aUMOJICHCTBIE
B IIPOLIECCE COBMECTHOU y4eOHOMA
NESATETLHOCTH C YIETOM MO3HIINHN APYTHUX
YYaCTHUKOB JESITEILHOCTH TIPU 00CYKIEHUU
TUTIOTE3 TIPOUCXOXKICHHUS KU3HHU Ha 3eMIie,
pu 00CYKICHUU TTPOOJIeM BOZHUKHOBEHUS U
pPa3BUTHS KU3HU Ha 3eMJle, PU 00CYKICHUN
BOIIPOCOB pacoreHesa.

CamocTosTenbHas UHPOpPMaLIMOHHO-
M03HaBaTeIbHAS IEITEbHOCTD C
pa3IMYHBIMH UCTOYHUKAMHU HHGOPMAITIH O

POIII
https://resh.edu.ru/s
ubject/5/11/ SAKmacc
https://www.yaklas
s.ru/p/biologia/l 1klass/
etapyevoliutcii-

biosferyi-
cheloveka6844082




IIPOUCXOXKACHNUHN KU3HU Ha 3emiie, eé
KPUTHUYECKAsI OLIEHKA U UHTEPIIpETalusl.
dopmupoBaHuEe COOCTBEHHON TO3UIIHH 10
OTHOILIEHUIO K Onosiornyeckoil nHpopmanuu,
10JIy4aeMO U3 pa3HbIX HCTOUYHUKOB.
Pa3Butre no3HaBaTenbHOrO HHTEpECA K
M3y4YeHHUIO OMOJIOTHH B MIPOIIeCcCe H3YUCHHUS
JIOTIOJIHUTENIHHOTO MaTepuaia yueOHHUKa.

Opranuszm
Bl U
OKpY’Kato
mias
cpena

CamocToATeNbHOE OTpEICICHUE TIETH
y4eOHOM JesITeNbHOCTU U COCTaBJICHHE e
TUTaHa.

Omnpenenenre 0CHOBOMOJIATAIOIIUX TOHSITHIA:
cpena oOuTaHMs, SKOJOTHYECKHE (PaKTOPHI
(abuoTnyeckue, OMOTHYECKHUE,
AHTPOIIOTEHHBIE, TUMUTHPYFOIIHUE ),
TOJIEPAHTHOCTb, 3aKOH MUHUMYMa, TIPABHIIO
TOJIEPAaHTHOCTH, aIalTalusl; OMOTHYECKOE
coo011ecTBO (OMOIIEHO3), SKOCHCTEMA,
OuoreoreHo3, OMOTOI, HICKYCCTBEHHBIE
(aHTPOTIOT€HHBIE) SKOCUCTEMBI:
arpoOHOIIeHO3, SKOCUCTEMA Topo/Ia,
ropoJcKO# nanamadT; HeHTpaau3M, CUMON03
(MyTyanu3Mm, IpoTOKOoOMepanus,
KOMMEHCAJIU3M, HaXJIEOHHYECTBO,
KBapTHPAHTCTBO, TAPAZUTH3M),
XHUIIHAYECTBO, aHTUOMO3 (aMEHCAIH3M,
aysenonaTysi, KOHKypeHILIus),
TEPPUTOPUAIIBHOCTb, SKOJIOTHUECKas HUIIIA,
3aKOH KOHKYPEHTHOTO HCKITIOUCHHUS;
BUJIOBas CTPYKTYpa, MPOCTPAHCTBEHHAS
CTPYKTypa coo011ecTBa, Tpopudeckas
CTPYKTYpa, MHILEBasi LeMb, MUIIEBas CETh,
SPYCHOCTB, aBTOTPO(BI, TeTEPOTPO(DEI,
MPOYLIEHTHI, KOHCYMEHTBI, PEIYIICHTHI;
MUIIEBas IeTb: AeTPUTHAS, TACTOUIIIHAS;
MUpaMuJIa: Yuces, Ouomace, YHepruy;
MIPABUJIO KOJOTHYECKON THPAMHUIBL; TOTOK:
BEIIECTBA, SHEPTUHU; OUOTEHHBIE SJIEMEHTHI;
CyKieccHsi, o01iee ApIXxaHue coO0IIecTBa,
TIepBUYHAS U BTOPUYHAS CYKIIECCHUH.
[IponykTuBHOE OOIICHHE U B3aUMOJICICTBIE
B IIPOLIECCE COBMECTHOM y4eOHO
NESITeTbHOCTH C YYETOM MO3UINN APYTHX
YYaCTHUKOB JAESITeIbHOCTH TIPU 00CYKIEHUU
BIIMSTHUSL DKOJIOTHYECKUX (PaKTOPOB Ha
OpPTraHMU3MBI; IPU CPAaBHUBAHUH €CTECTBEHHBIX
Y UCKYCCTBEHHBIX 9KOCHUCTEM, TIPOOIeM
3arpsi3HeHUs aTMOC(hepbl, TUIIOB
B3aMMOOTHOIICHUI OPraHU3MOB B
9KOCHCTEMaX, MUIIEBBIX CBA3EH B pa3IMUHBIX
HKOCHUCTEMAX.

CamocTtosTenbHas HHGpOpMaMOHHO-

POIII
https://resh.edu.ru/s
ubject/5/11/ SAKmacc
https://www.yaklas
s.ru/p/biologia/11klass/
osnovyekologicheskik
hznanii-6844047




MO3HABATEJIbHAS JICATEIIEHOCTD C
Pa3IMYHBIMH UCTOYHUKAMH UH(OpMALIUU O
MPUCHIOCOOICHUAX OPTraHU3MOB K JICHCTBHIO
Pa3IMYHBIX HKOJIOTUYECKUX (aKTOPOB, 00
HKOJIOTUYECKUX CO00IIecTBaX, €&
KpUTHYECKasl OLIEHKA U MHTEPIpEeTaIusl.
dopmupoBaHuEe COOCTBEHHON TO3UIIHH 10
OTHOILIEHUIO K OMosornyeckoil nHpopmalu,
MOJTy4aeMOil U3 pa3HbIX HCTOYHUKOB.
Pa3BuTHe nmo3HaBaTeNbHOTO HHTEpECa K
M3y4eHHIO OMOJIOTHH B MIPOIIeCcCe U3YUCHHUS
JIOTIOJIHUTEIBHOTO MaTepuaia yuyeOHuKa.
OBnazieHre MeToIaMi Hay4YHOTO MTO3HAHUS,
HCIOJIb3YEMBIMHU MTPH OMOJIOTUYECKUX
HCCIIEIOBAaHMSAX, B ITPOLIECCE BHIMOIHEHHS
naboparopHoii paboTel. Pa3BuTHe ymeHus
OOBSICHATH Pe3yIbTaThl OUOIIOTHYECKUX
SKCIIEPUMEHTOB.

CamocToATeNbHOE ONPEICICHUE IEIH
y4eOHOM JesITeNbHOCTH U COCTaBJICHHE e
TUIaHa.

Omnpenenenre 0CHOBOMOJIAraloIUX MOHSITHIA:
ouocdepa, Hoochepa, KUBOE BEILIECTBO,
OMOTreHHOE BEIIECTBO, OMOKOCHOE BEIIECTBO;
OHMOT€OXUMHYECKUM ITUKII, 3aKOH
rJ100aTbHOTO 3aMbIKAHUS
OMOTreOXMMHYECKOT0 KPYTOBOPOTa B
ouocdepe.

[IponykTuBHOE OOIIEHUE U B3aUMOJICHCTBUE B
MIPOLIECCE COBMECTHOM Yy4eOHOM e TEIIbHOCTH
C Y4€TOM MO3ULUHI APYIUX YYACTHUKOB
JEeSITeNIbHOCTU MIPH 00CYXKICHUU CTPYKTYPhI U
rpaHuibl Ouochepsl; Mpu 00CYKICHUN POJIU
yesoBeka B onocdepe. CamocTosTenbHas
MH(POPMALMOHHO-TIO3HABATEIbHAS
NeSITeNIbHOCTD C Pa3IMYHBIMU UCTOYHUKAMU
uHpopmanuu 06 yuenun B.M. Bepnazackoro o
ouocdepe, posin 4eIOBEKa B UBMCHCHUH
o6uocdepsl, mpodeMax yCTOHYUBOTO
pa3BUTHS, €€ KpUTHYECKas OLIEHKA U
uHTepnpetanus. DopmupoBanue
COOCTBEHHOM MO3UIMH 1O OTHOILIEHUIO K
OuoJIOrNYecKoi nH(pOpMAINH, TTIOTyIaeMOn
U3 pa3HbIX UCTOYHHUKOB.

Pa3BuTHe nmo3HaBaTeIbHOTO HHTEPECA K
M3Y4YEHUIO OMOJIOTHUHU B MIPOLIECCEe U3YUCHUS
JIOTIOJTHUTEIBHOTO MaTepuaia yueOHUKa
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