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1. HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOAXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mnpeamera «buomorus» cocraBuiu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPEOOBAHUK K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI CPEIHEIrO
obuiero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OMoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHbl OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Ja€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00y4eHus,
BOCIIUTAHHUS M Pa3BUTUS OO0ydYarolIMXCs CcpeAcTBaMU YydeOHoro rmpeamera «buonorusy,
onpezenseT o00s43aTeNbHOE INPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpeleleHue I10
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, IOTUKH 00pa3oBaTeIbLHOrO Mpollecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mnporpamme 1o OHONOTMU TakKe YYMUTHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMbIM
JMYHOCTHBIM, METANpEJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN ACATEIbHOCTH/YdeOHBIX NEHCTBUN 00yUJarOmuXCst 10
OCBOGHHIO COJIEpPKaHUs OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme mo 6uornorum (10-11 kmaccel, 6a30BbIif YpOBEHb) peann30BaH IMPUHIIHUII
IIPEEMCTBEHHOCTH B HW3Y4YeHHUM Ouosioruu, Omarojgapss 4eMy B HEW NpoCMaTpUBaETCs
HANpaBJICHHOCTh HAa Pa3BUTHE 3HAHWI, CBA3aHHBIX ¢ (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolien
npupoaHoil cpene. IlosToMy Hapsay c H3ydeHHEM OOIIEOMOJIOTMYECKUX TEOpHM, a Takke
3HaHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU ISl PEIIeHUs MPUKJIAJHBIX 3a/1a4, B TOM YHCIe: TPOQUIaKTUKA
HACJIEICTBEHHBIX  3a00JIeBaHUM  4YeNOBEKa, MEIAUKO-TEHETUYECKOr0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOM cpele,
aHaIM3a BIMSHUS XO3SWCTBEHHOM [EATENHHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOTHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHHS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CHeUeHUs YCIOBHUM Ui pelIeHHs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOT0 OMOJIOrMYecKOro o0pa3zoBaHus, KOTOpasi Mpearoaaraet
dopmupoBaHHe y 00ydYaromuXcs CIOCOOHOCTH afaNnTUPOBAaTbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (QopMHUpOBaHUE y OOYydYalOUIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MMHpa,
pacmpsieT 1 0000IIaeT 3HaHUS O JKUBOW MPHUPOJE, €€ OTINIUTENHHBIX MIPU3HAKAX — YPOBHEBOM
OpTaHMW3allMi M OHBOJIOLUU, CO3MaéT YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopmupoBanus (PYHKITMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO0 M Oe30macHOro ooOpasa
KHU3HH, YKOJIOTHIECKOTO MBIIUICHUS, [IEGHHOCTHOTO OTHOIICHHUS K )KMBOH MPHUPOJIE U YETIOBEKY.

Bonpmioe 3HaueHwe OWONOTHS UWMEET TaKXKe M PEIIeHUs BOCIMUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, CoUanu3anuy odyJaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHuUs WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe MOJI0KEHUS O IPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Ui ONpEJENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOIO MOAX0/a, B COOTBETCTBUU C KOTOPHIM OOyUaroluecs: JOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTUUECKOU nesaTesibHOoCTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUSAX JTUYHOCTH, CTIOCOOCTBYIOIINX I'YMaHU3AIUHA OMOJIOTHIECKOT0 00pa30BaHusI.

CTpyKTYypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaja B TporpaMme IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSX
J)KUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alMd U 3BOJIIONMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHOro mnpeamera «bHOOrHsy» BBIIEIEHBI CIACAYIOIINE COACPKATEIbHBIC JTHHUU:
«buonorus kak Hayka. MeTo/Ibl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMaY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOJBD», «IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Hean u3ydyenuss yyeoHoro npeamera «buosorus» Ha 06a30BOM ypoBHe — OBJIAJCHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS JJISl TPAMOTHBIX JIEHCTBUI B
OTHONIICHUH 00BEKTOB )KHBOW MIPUPOJIBI M PEIICHUS PA3IMIHBIX )KU3HCHHBIX MTPOOJIEM.

JlocTxkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 06a30BOM YpOBHE
obecrneunBaeTcs pelieHrneM CIeIyIOInX 3a1au:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMBbl 3HAaHUW O OWOJOTHYECKHX TEOPHUAX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWiaX, CIYXKalluX OCHOBOW s (opMupoBaHUs
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAaX HAy4yHOIO MO3HAHUf,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPAa3HOTO YPOBHSI OpraHU3allHH,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHre y OO0YyYaromMXCsl MO3HABATEIbHBIX, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJEeN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alUN;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHOM TIpaMOTHOCTH,
pa3BuUTHE YMEHUU OOBSACHSITH W OLICHUBATH SBJICHUS] OKPYXKAIOIIETO MUpPA >KUBOW MPUPOABI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYSHHBIX MPU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHHE Y OOYYArOMIMXCS YMEHHH WILTIOCTPHPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHWN B TPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, PAa3BUTHU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM JKHUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOMIOIEHUS] STHYECKUX HOPM TIPU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWW JIJISi TOBBIIICHHUS YPOBHS IKOJIOTHYECKOM
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;



pUMEHEHHE MPUOOPETEHHBIX 3HAHUN W yMEHUW B IMOBCEJIHEBHOM >XU3HU JJIS OLEHKHU
MOCTIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHHUIO K OKPYXAlollel cpene, COOCTBEHHOMY
3I0pOBBI0, 00OOCHOBAHHE U COOIIOCHNE Mep MPO(PUIAKTHKH 3a00JICBaHHA.
Ha u3y4yenue 0uoJsiorum (0a30Bbli ypOBeHb) OTBOAMTCHA 68 yacoB, B TOM umcie: B
10 knacce — 34 yaca (1 yac B Hexe10), B 11 kiacce — 34 yaca (1 yac B Hegel110).



2. COJEP) KAHUE OBYYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HaykKaMu, (uiiocodueit, 3TUKOM, ACTETUKOW W mpaBoM. Ponbp Ouonoruu B
(bopMHpPOBaHUK COBPEMEHHON HAy4YHON KapTHUHBI MuUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MGTOI[BI MMO3HAHHS KHBOH IIpUpOAbI (Ha6J'IIO,[[€HI/Ie, OKCIICPUMCEHT, OIIMCAHUEC, UBMCPCHUC,
KJ'IaCCI/I(bI/IKaI_[I/IH, MOACIINPOBAHUEC, CTATUCTHUYCCKAA 06pa60TKa ,Z[aHHbIX).

Jemoncmpavyuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTOIbI TO3HAHUS )KUBOW TIPUPOIBI.

Jlabopamopnsie u npaxmuyueckue padoomol:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Xuseie cucrempl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBIL.

CpoiicTBa OumocucteM M HX pazHooOpa3ue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIMA,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe0eHOTHYECKHIA), OMOC(hEPHBIA.

Hemoncmpauuu:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3alMU KUBON
HIPUPOBDY.

O6opynosanue: moaens monekynsl JJHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUECKUI ~ coCTaB  KIJIETKH.  XMMHMYECKHE  DJIEMEHTBl:  MaKpOdJEMEHTHI,
MHUKpPOdJIEMEHTHI. Bo/ia 1 MUHEpasbHBIE BENIeCTBA.

OyHKIMU BOJB M MHHEpPAIBbHBIX BEHIECTB B KieTke. llomnepkaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMCHHMbIE AMHHOKHCIIOTHl. AMHWHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYPHI O€IKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAS M YETBEPTUYHAS CTPYKTYpa). XHUMHUYECKHE
cBoiicTBa OenkoB. buosnoruueckue GpyHKINN OENKOB.

®epmeHThl — OHooruyeckue karaiauzatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIM LIEHTP,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otnuuuss  ¢GepMEHTOB  OT
HEOPTraHMYECKUX KaTaIn3aTOPOB.

YrieBonapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorundeckue QyHKIUN
YIJIEBOJIOB.

Junuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEIKOB M JUIMHUIOB Kak
UCTOYHUKOB DHEPTHUH.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronorus — Hayka o kierke. Kilerounas teopus — npUMep B3aUMOJCHCTBHS UACH U
(axTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KIETOK: 3aMKHYTasl Hapy»KHas
MeMOpana, mosnekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tunsl KIETOK: JyKapuoTHyeckas U mnpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHknmu. lluTommazmMa u €€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: IIIC, anmapar [N'onbmxu, mmzocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxoxaeHue MHUTOXOHAPUM U IJIACTHA.
Buner mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA LEHTP, LIECHTPUOIIH,
PECHUYKHU, KI'yTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0o0uKa, Kaproriazma,
XPOMAaTHH, APBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

Jemoncmpavuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.

Tabmunel u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKH», «CTpPOEHHE PpacTUTEIBHOM KIETKW», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUumuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

Jlabopamopnsie u npakmuyeckue pabomoi:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTaIUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
MIpUMEpPE aMIJIa3bl UK KaTalasbl)».

JlaGopatopnast padora Ne 2. «M3yueHue CTpOeHHUS KJIETOK pPACTCHHUH, >XHBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuznenesiTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WIH MeTa0OMu3M. ACCUMWISAIUS (TUJIACTUYECKH OOMEH) U
TUCCUMUIIALINS (DHEPreTUUecKuii 00MeH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Pornb
3aKOHOB COXPaHEHUS BEIIECTB U DYHEPTUU B MOHWUMAaHUH METa00IM3Ma.

Tumner oOMena BemiecTB: aBTOTPOdHBIN U reTepoTpodHsbi. Pons pepmeHTOoB B 00MEeHE
BEILECTB U MPEBPAILICHUH SHEPTUU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peaknuu ¢doTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHHUS €r0 MPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHHTe3. XEeMOCHHTE3Upyolue OakTepuu. 3HaAU€HHWE XEMOCHHTE3a Ui KM3HU Ha
3emuie.

Onepreruyecknii oOMeH B KJeTke. PaciieruieHne  BEIIECTB, BBIICICHHE U
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl dHEpreTuueckoro oomena. ['nmukomus. bpoxenne u
ero Buabl. KucmopompHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTtes3a. leHernyeckas unpopmamms u JHK. Peanmmzanus
TeHEeTUYECKON MH(popMaMu B KieTke. ['eHeTHUeCKuil KoJ M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cuate3 PHK. Tpancasius — 6uocunTe3 Oenka. Drtanbl TpaHcaanuu. KogupoBanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. HMcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO IIMKJIa BUpPYcoB. bakrtepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHoeuinTa 4yeioBeka

(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUINLHMS, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBaAHHIA.
Jemoncmpavuu:

IToptpetsr: H. K. Konsnos, /I. . UBanosckui, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbel  muTaHus», «Metabomm3m»,  «MHUTOXOHAPUNY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue JIHK», «Ctpoenue u
¢yHkunoHupoBaHue TeHa», «CuHre3 Oenka», «leHernyeckuii kon», «Bupyce,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbIW 1wk Bupyca CIIMJla, OGakrepuodaray,
«Pemmukanus JJTHK».

Ob6opynoBanue: Monenu-anmukanuu «Yasoenue JHK u tpanckpunims», «buocuntes
6enkay», «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema S. Pa3MHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM KU3HEHHBIM IMKJI KieTkd. Mutepdaza u muto3. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuuss marpuuHoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. JMIIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. [luTtonornueckue OCHOBBI pa3MHOXKEHHMS M MHIMBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Jlenenne xnerkn — muto3. Cramguum muto3a. [lpoiecchl, MpouCXOIslIMEe HAa pPa3HbIX
CTagusaX MUTO3a. BHojornueckuii CMEICI MATO3A.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTHBHOE pa3MHOKeHue. MCKycCTBEHHOE KIIOHHMpPOBAaHHE OPraHW3MOB, €0 3HAUECHUE IS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxojsmue Ha craausx Menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbIC M 3HaYEHUE MEN03a.

["ameTorenes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KHUBOTHBIX. [100BBIE JKene3bl:
CEeMEHHUKU M su4YHMKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30u,



SUICKIIETKA) — CIepMaToreHe3 W oBoreHe3d. (OCOOCHHOCTH CTPOEHUS SHIEKIECTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOTeHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y MMO3BOHOYHBIX MKUBOTHBIX: JIPOOJICHHE, TacTpyJsLus,
opranorenes. [loctamOpuoHanpHoe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: HPSIMOE,
HenpsMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BBI3bIBAThH BpO)I(Z[éHHBIe ypoAacTBa.

Poct u paszutue pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaIuu
pa3BUTHSL.

Jemoncmpavuu:

Tabmuupl 1 cxembl: «DoOpMbI pa3MHOKEHHUS OPTaHU3MOBY, «J/{BOWHOE OIUIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOE pa3MHOXEHUE pPACTCHU», «JleleHne KIEeTKU
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUYHBIN LUK,
«Permnukauus IHK», «Muto3», «Meito3», «llpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJICKOIMTAIOIINX U YelIoBeKa», «OCHOBHBIC CTaJUN OHTOTCHE3ay.

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIIEKOIUTAIOUIETOY,
«slinexiieTka MIEKOMUTArmero», «KapuokuHe3 B KJIETKax KOpEIIKa JIyKa», MarHUTHas
MoaeNb-anukamnus «Jlenenue knetkn», moaens JIHK, Mmoaens meradaszHoit XpOMOCOMBI.

Jlabopamopnsie u npakmuyeckue pabomoi:

Jlaboparopnas pabota Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHUYMKA KOPEIKa JIyKa Ha
TOTOBBIX MHUKpOIIpErapaTax.

Jlabopatopnast pabota Ne 4. «/3ydyeHuwe CTPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpenapaTax.

Tema 6. HacsieAcTBEHHOCTh 1 U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHetuku. Mcropuss pa3BuThs TreHeTHMKH. Poib UUTOIOrMM U
HMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKitag pocCHIiCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToIbl TEeHEeTUKH (THUOPHUIONIOTUYECKUM, LHUTOTeHEeTHYECKH, MOJIEKYIIpHO-
reHeTudeckuii). OCHOBHBIC T€HETUUYECKHE TTOHATHUS. | eHeTHYecKkass CHMBOJIMKA, UCTIONb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHnenem.
MonorubpuaHoe cKpelBaHue. 3aKoH eIMHO-00pa3us THOPUIO0B MepBoro nokoneHus. [Ipasumno
JOMUHUPOBAHUS. 3aKOH paclieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JuruOpunHoe CKpemMBaHWE. 3aKOH HE3aBUCHMOTO  HACIEIOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEIIMBAaHUSA. AHAIM3UPYIOLIEe CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIETICeHHsI TEHOTUIIA OCOOU.

CuennenHoe HacinefoBaHue npusHakoB. PaGora T. Moprana mno cuemieHHOMY
HacJe10BaHuI0 TeHoB. Hapylienue clienyieHusi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enernka mosia. XpoMOCOMHOE OIpEETIEHUE Moda. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['omorameTHpie W TreTeporaMeTHBIE OpraHW3Mbl. HacnmemoBanue NPU3HAKOB, CIEIMJICHHBIX C
TIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HAcleACTBeHHas. Ponb cpebl
B HEHACIEJCTBEHHONW W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BaprannoHHbIM psg M BapuannoHHas Kpuasd. Hopma peakuuu npusHaka. KonnuecTBeHHbIE H
KaueCTBEHHBIE MPU3HAKU U UX HOopMa peakiuu. CBoHCTBa MOAU(PUKAIIMOHHON U3MEHYHBOCTH.



HacnenctBenHnas, iy reHoTUnuyeckas, "3MeHYMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
W3MEHUYUBOCTh. Kiaccuukamuss mMyTranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIC. YacTtoTa U
OPUYMHBL MyTalil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
n3menuuBoctu H. . BaBumnosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYHBOCTbD.

I'enetuka wyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELOBbIM, IUTOrCHETUYECKUH, OMOXUMHYECKHUM, MOJEKYISIpPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJIHOTEHOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHKE, B ToM uucie ¢ nomomipio I1[[P-ananusa. HacnencTBenHbie 3a0oiieBaHus
YeloBeKa: TeHHBbIC OOJie3HH, OOJE3HM ¢ HACJICICTBEHHOW TMPEeApacroyiOKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpunHuMMIBI 3710pOBOrO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKY U JICYCHHS] TeHETUYECKUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMLIMHCKONM TIE€HETHKU B
MPEAOTBPAICHUH U JICUCHUHU T€HETHYSCKUX 3a00JIEBaHHI YeTIOBEKaA.

Hemoncmpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmuupl u cxembl: « MOHOrMOpUIHOE CKPELIMBAHUE U €r0 IUTOI€HeTHYECKasi OCHOBAY,
«3aKkoH pacIIeIyIeHUs] M €ro IMTOI€HETUYEeCKass OCHOBa», <«3aKOH YHUCTOTbI TrameT»,
«durnbpunnoe ckpemuBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKPEIIMBAHUS,
«Melio3», «B3auMoaeiCcTBUE aJUIEIbHBIX T€HOBY», «l'€HeTnYecKue KapThl pacTEHUH, JKUBOTHBIX
U 4eloBeka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACJIENOBAaHUSA, CLEIUIEHHOIO C IIOJIOMY,
«Kapuotunsl dYenmoBeka W KHBOTHBIX», «Buasl wu3MeHunmBoCcTHY», «MoanpukanuoHHas
U3MeHUYUBOCTh», «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnmn KpoBu», «MyTannoHHas
WU3MEHUYUBOCTbY.

Ob6opynoBanue: MojAeTU-aMIUIMKaIuu «MoHoruOpuaHOoe CcKpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHME», «/lurubpuanoe ckpemmBanue», «llepekpé€cT Xpomocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKpPAcKu Tena), repoapuit
«I"opox moCceBHOW».

Jlabopamopnsie u npakmuyeckue pabomoi:

JlaGopatopHas pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yueHne Moau(pUKAIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPHALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOW».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid y Jpo30QHIbl Ha TOTOBBIX
MHUKpOIIpenaparax».

[TpaxTrueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI O0HOTEXHOJIOTHH.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOXKIAEHUE CeNeKIMU U qomecTukanusd. Yuenne H. U.
BaBunoBa 0 wLEHTpax MNPOUCXOXKICHUS W MHOrooOpasus KyJIbTypHbIX pacTeHui. LleHTpbl
IIPOUCXOXKIECHNS JOMAIIHUX KUBOTHBIX. COopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBBI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIN3KopoaCTBEHHOE CKpellMBaHUe — MHOPUAMHT.
Uucras nwHusa. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoxacteennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpuausanuss U e€  yCIexH.



NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. J[OCTHMIKEHHSI CENeKUMH PacTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib IpOM3BOACTBA. ['€HHass HHXEHepus. OTalbl CO3AAHUA
pekomOunantHoit JIHK wm Tpancrennsix opranm3moB. Kiterounas wumxenepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHE M JTHUeCKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. 1BaHoB.

Tabmumel U cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOPa3us KYyIbTYpPHBIX
pacteHuii», «llopoabl qoMalIHUX >KUBOTHBIX», «CopTa KyJabTYpHBIX pacTeHui», «OTaanéHHas
rubpuanzamusn», «Paborel akamemmka M. @. HWeanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Knerounele KynbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MyJSKHU IJIOJ0B U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pacteHuid, repbapuit «CenbCKOX03sIIICTBEHHbBIE PACTCHU .

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUSI CEJICKIMU PACTeHMH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoJrOHOHHASI OHOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOpPHM. ODBOJIIOLMOHHAS TEOopus U €&
MecTO B OMoJI0ruu. BiusHue 3BOMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBuzerenscrBa dBoMOIMHU. [laneoHTONIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETONMCH, NepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJACTBA U pa3ianuus 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIC, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopusa Y. JlapBuna. IIpennocbulkM BO3HUKHOBEHHUS JapBHHU3MA.
JIBIoKyle Cuibl  9BOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u e€ 0CHOBHbBIE MOJI0KEHUS.

Muxkposomtonus. [Tomynsius Kak equHUIA BUIa U 3BOJTIOIUH.

JBuxymie cuibl (pakTopbl) 3BOJIOLUUU BHUJIOB B Mpupoje. MyTalMoHHbIN mpolecc u
KOMOWHATUBHAs HM3MEHYMBOCTh. [lomynsiuoHHble BONHBI W Jpeld reHoB. M3omsauus u
MUTpalus.

EcrectBeHHbIl 0TOOp — HampaBisitomuii gaxtop 3BoioUUU. DOPMBI €CTECTBEHHOIO
otbopa.



[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonun. [IpuMeps mpucnocoOaeHui
y Opranu3mMoB. ApoMop(h 036l U UIN0-aTATI TAIHH.

Bun u BumooOpazoBanme. Kpurtepuum Buma. OcHoBHBIE (OpMBI BHI000pa30OBaHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.

MaxposBomonus. DopMbl SBONIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaensHas. HeoGpatumMocTs 3BoOLNH.

[Tpoucxoxaenue oT HECIIEIUAIIN3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienanu3anus. AJlanTUBHAS padalus.
Hemoncmpayuu:

IToptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap, O.
I'exxens, @. Mrouiep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BuThHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EcrectBenHsblii  0TOOp», «MHOroobpasue copToB pacteHuii», «MHoroodpasue mnoOpos
JKUBOTHBIX», «[Tomynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Mmunoanantanun», «OO0mas aereHepanus», «JBwkymue cuisl sBomonun», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boppba 3a cymectBoBanue», «llpucnocodieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe BunooOpa3zoBaHuey, « IKOJIOTHIECKOE BU000Pa30BAHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOP TIIOA0B U
ceMsiH, KosuteKuust «[Ipumepsl 3alUTHRIX PUCTIOCOOIEHUH Yy KUBOTHBIX», MOAEIb «OCHOBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wmupa, Koiekuus «@DPOpMbI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U PACTEHMI», Monenb anmunkanusa «llepekpéct xpoMocom», BiIaXHbIE Mpenaparsbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpemnapar «/Ipozodumay (HOpMa,
MyTal# (GOPMBI KPBIIILEB U OKPACKHU TETA).

Jlabopamopnsie u npakmuyueckue padoomol:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NpUCHOCOOJIEHHOCTH OpraHu3smMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4HBIE NpEACTaBIEHUS O 3apOXKICHUM XKU3HU. HaydHble rUIIoTe3sl BO3HUKHOBEHHUS
KU3HU Ha 3emJyie: abuoreHe3 M IMaHCIepMus. XHUMHUYECKash IBOJIIOIUSA. AOHMOTEHHBIH CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYEeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMHUYECKON 3BoMoIMKM. HauanpHble sTanel Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBOJIOIMA. POPMUPOBAHKNE OCHOBHBIX IPYII KUBBIX OPTraHU3MOB.

Pasutne xu3Hm Ha 3emse mo d3paM W nepuonaMm. Karapxeil. Apxeiickas u
npoTtepo3oiickas dpel. llameo3oiickas spa u e€ mepHoAbl: KEeMOpPUICKHIA, OpIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3so3olickas 3pa 1 €€ Nepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zolickas 3pa 1 €€ nmepuo/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KiIuMaTa M TeoJIOTMUECKHX IMpoiieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHue,
pacUBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro Mupa Kak OTpa)kKeHue 3BOJIOUHUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIIBI OPTraHU3MOB.



OBOJIOLMS  4YeJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuThe mpencraBieHUd o
MPOUCXOKICHUH YelloBeKa. MeTo bl u3ydeHus: anTpornorene3a. CxoAcTBa U pa3nyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEJIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomoreHesa. HacneincTBeHHass W3MEHYUMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyAa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMH YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
UYenoBek npsmoxonsdmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOIAeMbIX OCTATKOB, BpPEeMsl CYIIECTBOBaHHS, 00JACTh pacnpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckne packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUgHAs (eBpas3HiicKasi), HETpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPUCIIOCOOJICHHOCTH TMPEICTaBUTENIeH YelOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

Jemoncmpavuu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmume! u cxembl: «Bo3aukHoBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YEJIOBEKa U 4YEJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JIFOIN», «HUelI0BeUeCcKHe pachi.

O6opynoBanue: wmynsiku «lIpoucxoxaeHue denoBeka» (OIOCThI  aBCTPAJIONUTEKA,
MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHBOHIIA), CJICTKU WIM W300paKeHUS] KaMEHHBIX OpYyIui
MEePBOOBITHOTO YeOBeKa (KaMHHU-YOIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TabJuIa,
KoJuieKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHHI.

Jlabopamopnsie u npakmuyueckue padoomot:

[Tpaktnyeckas padora Ne 1. «M3yyeHne MCKOMAEMbIX OCTATKOB PACTEHHH U KUBOTHBIX B
KOJUIEKLIASAX .

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

Okojorusi Kak Hayka. 3ajgadyd M pa3fenbl AKOJOTMH. MeToAbl SKOJIOTHYEeCKHX
MCCIIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHs ~ OpPraHU3MOB:  BOJHAs,  HAa3e€MHO-BO3JYyIIHAs,  IOYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Oxonorudeckue ¢akropbl. Knaccudukanus skonoruueckux (pakTopoB: aOHOTHYECKHE,
OMOTHUYECKUE U aHTPOIIOTeHHBIE. JleCTBUE IKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (akTOphel:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOneHust opraHu3MoB K AeHcTBHIO a0noTHYecKuX GakTopoB. brojornueckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHe OMOTHYECKHUX
B3aMMOJICHCTBUI JIIs CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOIOTHIECKHE XapPaAKTCPUCTHKHU TIOMMYJIALUHA. OCHOBHBIE TOKa3aTeIIH MOMMyJIAINH:
YUCJICHHOCTb, IIJIOTHOCTb, POKIAAEMOCTb, CMCPTHOCTb, TMIPUPOCT, MHUIPALUA. I[I/IHaMI/IKa
YUCJICHHOCTHU IMONYJIALIUA U et peryjsinus.

Hemoncmpauyuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynse, 3. ['ekkens.

Tabmuupl n cxemsl: kapra «IIpupogusie 30Hb1 3emian», «Cpeabl OOUTaHUS OPraHU3MOBY,
«Doronepuogusmy, «llomymsauuuy, «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJISIHH
uHy30pun-Typenbkn», «llumessie memnm.

Jlabopamopnsie u npakmuyeckue pabomoi:

JlaboparopHuas pabota Ne 3. «Mopdonorunueckne 0COOEHHOCTH PACTCHUN U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHnas pabota Ne 4. «BnusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTraeckas padorta Ne 2. «[ToacUéT TUIOTHOCTH MOMYJISAUNA Pa3HBIX BUAOB PACTCHUN».

Tema 4. Coo0mecTBa ¥ 3KOJI0rHYECKHE CHCTEMBI.

CoobmecTBo  opranuzmMoB —  OuworneHo3. CTpykTypsl  OuomeHo3a:  BHIOBaf,
NPOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonoruyeckne cuctembl (kocuctemsl). [loHstne 00 sKocucTeMe M OHOreoleHo3e.
OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MMILEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: OHoMacca,
OPOAYKIM. DKOJIOTMYECKHE NHpaMHJIbl: HPOIYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUUBOCTb, CAMOpErysLus, pazsutue. CyKueccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buosornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroiunBocty skocucteM. CoxpaHeHHe OMOIOTHYECKOTro
pa3zHooOpa3us Ha 3emiie.

VYuenne B. W. Bepnanckoro o Ouocdepe. I'paHuiipl, coctaB u CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II100aJbHONW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI AJIEMEHTOB (Yyrjepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouochepe. ['mobanbHble
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHUE NMPUPOJIBI U yeroBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usl Kak OCHOBA
ycroiunBocTu 6uochepsl. OCHOBA pallMOHATIBHOTO YNpaBICHUs MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

Hemoncmpauuu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumebie nenu», «bHoONEHO3: cocTaB U CTPYKTypa», «IIpuponHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IDKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JEHCTBUS HA MPUPOLYY,
«BaxHelmme MCTOYHHMKHU 3arps3HEHUS BO3JlyXa M TPYHTOBBIX BOna», «IlouBa — BakHeWas



cocTagistomnas ouochepnr», «DakTophl Aerpaganuu mousy, «IlapaukoBelil 3¢ dhexT», «DakTopbl
PaIuoaKTUBHOTO 3arps3HeHus: onocdepr», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
XKHU3HH B Onocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

O6opynoBaHue: MO/I€b-aNIIMKALUs «Tunuynsle OMOIICHO3BI», repbapmii
«PactutenpHble  cooOmiecTBay, Koiutekuun  «buoneno3», «BpeaumTenum — BakHEHWIIHX
CEIIbCKOXO3SAHCTBEHHBIX KYyJIbTYp», TepOapuu ¥ KOJJICKIMH pAcCTeHHH ¥  JKUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 9KOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Ddenepannu, n300pakeHUsI OXPaHIEMBIX BUJOB PaCTEHUN M KUBOTHBIX.



3. INIAHUPYEMBIE PE3VYJIbTATDBI

N3yuenne OWONOTMM HAa YpPOBHE CpEAHEr0 OOIIero oOpa3oBaHMsA HANpaBICHO Ha
JOCTH>KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbrare wu3yuyeHuss OMOJIOTMM Ha YpOBHE CpEAHEro oO0miero oOpa3oBaHHs Yy
oOyuaromerocst 6yayT chOpMUPOBAHBI C1e0yIouiue TUYHOCHIHbLE PE3YIbNANmbl 6 YACHU:

1) maTpMoOTHYECKOro BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaXKIaHCKOW UICHTUYHOCTH, TATPUOTU3MA, YBAKECHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHol, ropaoctu 3a cBOil Kpaid, CBOIO
Ponuny, CBOH S3bIK M KyJBTYpPY, IPOILUIOE U HACTOSIIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACIEAWI0 H MaMSATHUKAM TIPUPOJIBI,
nocTxkeHusIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
OMOJIOTUY, TOHUMAaHWSI 3HAYCHUsT OMOJIOTUH B TIO3HAHUY 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

2) rpaKAaHCKOT0 BOCIIMTAHMA:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MIMU  OOydYaloOMIerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOSA3aHHOCTEH, yBaK€HHWE 3aKOHA U
IPaBOTIOPSIIIKA;

TOTOBHOCTHh K COBMECTHOM TBOPYECKOH JESITEIBHOCTH NPU CO3JaHUU YIEOHBIX MPOCKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO TIO OTHONIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE VYUTHIBATH B  CBOMX JCWCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMU yOSXKICHUSAMHU, KYJbTYPHBIMH [IEHHOCTSMH U COITUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHHUS YYeOHBIX,
MIO3HABATENBHBIX W HCCIENOBATEIbCKUX 3a/1a4, YBAKUTEIHFHOTO OTHOMICHUS K MHEHHUIO
OIIITOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOITPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOU NEATENbHOCTH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApPOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B TIOCTPOECHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIICHWE K CBOWM pPOJHUTEISIM, CO3/aHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPHHSTHUS IIEHHOCTeH CEeMEWHOU XKM3HU B COOTBETCTBUHU C TPAJAUILIUSIMU HAPOJOB
Poccuu;

4) 3cTeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIFOYAsl ICTETHKY OBbITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHUIA;



ITOHUMAaHUE SYMOIMOHAIIBHOT'O BO3ACUCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPUYECKOHN JINYHOCTH;

5) ¢usudyeckoro BocnuTaHus, (OPMHMPOBAHUA  KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

NOHMMAaHME U pealn3alus 3710poBoro u 0ezomacHoro oOpasa *KHU3HH (30POBOE MUTAHHUE,
COOJIIO/ICHHE TUTHEHUYECKUX TPABWII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynsapHas (Qu3nMyeckas aKTHUBHOCTb), OEPEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOUICHUSI K COOCTBEHHOMY (DU3HMUECKOMY U IICUXHUYECKOMY 3/I0pPOBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
[IOBE/ICHUS B CUTYalUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJEH;

OCO3HAHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTEepPCTBa, TPYI0IIO0HE;

TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMATIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JeSITENIbHOCTD;

MHTEpPEC K Pa3IUYHbIM chepaM MpodhecCHOHAIBHONW NESTEIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCen
KU3HH;

7) IKOJIOTrM4€eCKOr0 BOCIIMTAHUSA:

9KOJIOTHYECKH 11€IeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBILICHHE YPOBHS SKOJOTMYECKOW KYJIbTYphl: MPHOOPETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUH ISl OKPYKaIOIEel Cpeibl;

0CO3HaHME INT00ATBHOTO XapaKTepa 3KOJIOTMUECKUX Mpo0IeM U MMyTel UX pelieHus;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpPETaEMbIE MPU W3YYCHUHU OMOJIOTHUU 3HAHUS U YMEHUS
IpU pelIeHuU NpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHNEM (COOII0IeHNE
IpaBWJI TOBEJEHUS B NPHUPOJE, HANpPaBIECHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaXx,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTHUBHOE HEMpUATUE JEMCTBHUM, NMPUHOCAIIMX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHE NPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HaJU4Me pPa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTUYECKOH KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COLMAIBHON MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
MPAKTUYECKOM IESITETbHOCTH SKOJIOTMYECKOM HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW MpPaKTUKH, OCHOBAaHHOIO Ha JMajore KyJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTAa B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYphI KaK CpPEJICTBA B3aUMOIECHCTBUS
MEXAY JI0JIbMU U TTO3HAHUS MUDA;



MOHUMaHue crenupuKku OWOJOTHH KaK HAayKd, OCO3HaHUS €€ poiu B (HOpMUPOBaAHUHU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO NPEACTAaBICHHUS 00 OKpYKaloLIeM
MHUpEe KaK O EIMHCTBE NPUPOABI, YeIOBEeKa U OOIIecTBAa, B TO3HAHUM TMPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0aeM coXpaHeHHs MPUPOJTHOTO PAaBHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTeueHus
HOBOTO YPOBHS Pa3BUTHUSl MEIHMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemarb pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUYECTBA, MIOMCKA IyTEeH BBIXOJA U3 III00AIBHBIX
9KOJIOTHUECKUX MPOo0JieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIlUOHATILHOMY
MCIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTMYECKHX 3HAHMM B LIEJSX MOBBIMICHUS OOIIEiH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIHOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3y4eHUn OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIMOJIBb30BaTh MOJydaeMble 3HAHHS IS aHaIW3a M OOBACHEHHS SBJICHUUN
OKpYXKAIOIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUHN, yMEHME JejaTb O0OOCHOBAHHBIE
3aKJIIOUEHUsI Ha OCHOBE HAy4YHBIX ()aKTOB M HMMEIOIIUXCS JaHHBIX C LEIbI0 MOTyYeHHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS MJIs pEIIeHUs
po0JieM B PEATIbHBIX )KMU3HEHHBIX CUTYALIMSIX;

OCO3HaHHE IICHHOCTH HAayYHOU NeSATENIbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOCKTHYIO U
HCCJIEIOBATENbCKYIO ACSITEIbHOCTh UHAUBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTb U CIIOCOOHOCTh K HENPEpPHIBHOMY 00Opa3oBaHUI0 M €aMOOOpa3OBaHHIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAHHWH IO OHWOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ylbTaTbl OCBOEHHsS yuyeOHOro mpeamera «bHOJOrHs» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(uKy METOJI0B ITO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHS,
SBJICHME, NpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (1O3HaBaTEIbHbIE, KOMMYHUKATHUBHBIE, PETYISTUBHBIE), 00ECIEeUNBAOIINE
dbopmupoBanne (YHKIIMOHATHFHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJarouuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCI0JIb30BaTh OCBOEHHbIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHbIe AEHCTBUS B IO3HABATEIbHOH H
COLIMAJIbHON ITPaKTHKE.

MetanpeameTHble pe3yJbTaThl OCBOEHHS MPOrpaMMBbl CPEJHEro o01ero odpazoBaHuUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JOrHYeCcKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OpMYJIMpOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHanmu3a,
CHHTE3a, CpaBHEHHUS, KIACCU(PHUKAIMM, OOOOIIEHHs), PACKPhIBAThb CMBICHT OHOJIOTMYECKHX
HOHATHUH (BBIIENATH MX XapaKTEPHbIC MPU3HAKH, YCTAaHABINBATH CBS3H C APYTUMH MTOHITUSIMH );

ONpeneNiTh WENU ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHH HX JIOCTHIKCHUS,
COOTHOCHTD PE3YJIbTaThl ICATEIILHOCTH C IMOCTABICHHBIMHU 1IEISIMU;

UCIOJIb30BaTh OMOJIOrHMYECKUE MOHSTHUSI Uil 0ObsACHEeHUs (AKTOB M SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCIYKTUBHbIC, [0 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYIIECTBEHHBIX CBA3CH U
OTHOILICHWIA B M3y4aeMbIX OHMOJOTMYECKHX OOBEKTAX, a TAKXKe MPOTUBOPEUMU Pa3HOrO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSIX pPEaTbHOrO, BHUPTYAJBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENLCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
pazpetieHusi mpobaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IOMCKY METOJIOB
pellIeHus MPAKTUUECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIMOJIb30BaTh PA3JIMYHbIE BUJBI JESATEIbHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX CHUTyallUsiX, B TOM YHCIE MpHU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIIICHHS, BIJCTh HAYYHOU TEPMHHOJIOTHEH, KITFOUEBBIMHU
TOHATUSIMHI U METOJAMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa30BATENbHOW JAESITEIIBHOCTH M
KU3HEHHBIX CUTYaLlUsX;

BBISBIIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUIATh
TUMOTe3y €€ pelleHHs, HaXOAWUTh AapryMeHThl Ul JI0Ka3aTelbCTBA CBOMX YTBEPXKJIEHU,
3aJaBaTh apaMeTpbl U KPUTEPUHU PEIICHUS;

aHAJTM3UPOBATh IMOJNyYEHHBIE B XOJ€ pEIIEHHs 3aJadd pPe3yJbTaThl, KPUTHUYECKU
OILIEHUBATh UX OCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATh IPUOOPETEHHBII OIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATILHYIO Cpeay;

yMeTh TEpEeHOCUTh 3HAHMS B  IIO3HABATEIBHYIO M  MPAKTUYECKYI0  OO0JIacTH
KHU3HEIEATEIHOCTH;

yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HJEH, MpEUIaraTh OPUTHHAIBHBIC TOIXOAbI W PEUICHUS, CTaBHUTh
npoOJIeMBI B 33]1a9H, JTOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.



3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpMaIHH (TEKCTe yueOHOro mocoOwus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHYECKUX CIOBAPSIX M CIPABOYHHKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IUYHBIX BHIOB U (OpM
NPECTaBJICHUS, KPUTUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(GopMynHMpoBaTh 3ampOChl M INPUMEHATh Pa3IMYHbIE METO/Abl NpPHU IOMCKEe M O0TOOpe
6uosnornyeckoi MHGoOpMaIK, HEOOXOIUMOM /1715 BHIIOJIHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(DPOPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JINYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMY TPEACTABICHUS OHOJIOTUYECKOM
uHpopManuu (CXxeMbl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uHpopMaLrell: TPUMEHITh XUMHYECKHe, (PU3NYecCKHe U MaTeMaTU4eCKUe 3HAKU U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJAJCTh HABbIKAMU PpACIO3HABaHUS M 3alIMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBUAMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WINA JMCKYCCUU TI0 CYIIECTBY OOCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHUs IIpeJylaraéMoi 3ajadyM, YYUThIBaTh WHTEPECHl U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpeJICTBA OOLICHMs, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, NPEANOCHUIOK BOZHUKHOBEHUSI KOHQIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCO0aMH OOIIEHUS W B3aMMOJEHCTBHS, MOHMMATh HaMEPEHUS
JPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHUEM S3BIKOBBIX
CpPEICTB.

2) coBMeCTHAs IeITeILHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThl IpU
peleHn OMONIOTNYeCcKOi MpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEMCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BHIOMPATh TEMATUKY W METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOMIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)X/IOTO WiIeHA KOJUIEKTHBA,;

NPUHUMATh TEId COBMECTHOW JEATENbHOCTH, OPTraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUs MO €€ JOCTHXKEHHUIO: COCTaBNIATh IUIaH JEMCTBUHM, pacnpeAensTh POl € y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3ybTaThl COBMECTHON paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJIOTO YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJUiarath HOBBIE MPOEKTHI, OICHWBATh WJCH C TIO3HMIMU HOBH3HBI, OPUTHHAIGHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYILIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEIEHUE B PA3IMYHBIX CHUTyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OsgiaieHHe YHMBEPCAJIbLHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnus:

UCTIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ui BBIABICHHUA NpoOJIeM M HUX pEIICHHs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUI LIEJIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYNKAaX II0 OTHOILIEHHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKaIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENBbHYIO JESITEIbHOCTh, BBISBISATH NPOOJIEMBI,
CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIC 3aJa4d B 00pa30BaTEIbHOW JESITEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH IUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOI0 IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTb 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH ()OPMHUPOBAHHIO M TPOSIBIICHUIO IIMPOKOM APYIUIIMH B Pa3HBIX 00JIACTSIX
3HaHMUH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIaJICTh HaBbIKAMU I103HABATEJIbHON pe(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATH MPUEMBI pedIieKCuu
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHATHE CeOs1 U IPYTrUX:

INPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

IIpenmerHble pe3yJbTaTbl 0CBOeHHUsI y4eOHoro nmpeamera «buosorus» ¢ 10 knacce
JAOJIKHBI OTPAXKATH:

c(OpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OWOJIOTMM B CHUCTEME HAay4YHOIO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJIe POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [T PeLIeHUs KU3HEHHBIX 33/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB M MOHATUMN: )KU3Hb, KIETKA,
opranusM, Merabonu3M (0OOMEH BEImECTB M  IPEBpalleHHEe DHEPruu), ToMeocTa3’



(camoperynsuusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHHE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

YMEHHME M3JaraTb OMOJOTMYECKHE TEOPUM (KJIETOYHAs, XPOMOCOMHAasi, MyTallMOHHas,
LEHTpaJbHas JorMa MOJEKyJsipHOW Ouoisiorun), 3akoHel (I. Menpena, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXO0KAEHUS KyIbTypHBIX pactenuit H. 1.
BaBuiosa), onpenensats rpaHULbI KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/eTh METOJaMHM HAy4HOIO NO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBIEHUH, OpraHu3alus M IPOBEJEHHE OUOJOTHYECKOro
JKCIIEPUMEHTA, BBIIBM)KCHHE TUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HUCCIEIYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIICIATh CYLUIECTBEHHBIE NPU3HAKM BUPYCOB, KJIETOK MPOKAPUOT U 3yKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHA BEIECTB U
IPEBpALlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILUIOJOTBOPEHUS, Pa3MHOXKCHMSI, NHIUBUAYAIBHOIO Pa3BUTHUSA
opraHu3ma (OHTOTCHE3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B OBCEJHEBHOM KU3HHU C LEJIbI0 O0ecTieueHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3JI0POBbSl OKPYKAIOIIUX JIIOJEH, COOJIIOIEHUsS HOpM
rPaMOTHOI'O IOBEACHMSI B OKpYXKalolled MNPUPOAHON cpele, NOHMMaHue HeoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJIOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BaAHUS;

yYMEHHUE pellaTh 3JeMEHTapHble TIE€HETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpelLIMBaHKe, CLEIUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTUOPUIHOIO CKpPEIIMBAHUS
JUISl TIpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M NMpaKTHUYECKUue paboThl, COOMI0aTh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHME KPUTHYECKHU OLIEHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOIr0
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOM HMH(pOpMalNU, HAy4YHO-TIONYJISPHbIE MaTE€pHUasIbl), ITUUECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

yYMEHHUE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIHOJb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

IIpenmeTHble pe3yJbTaThbl 0cBOeHUsi ydeOHoro npeamera «buoJsiorus» ¢ 11 knacce
JAOJIKHBI OTPAKATh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (JOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIA/I€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUe OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIIINSA,
reHO(OH[, HBOJIOLMS, JBIXKYIIME CHIbl ((AaKTOphI) HSBOMIONMH, TMPHUCIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrM4eckue (HaKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTaHUs, YKOJIOTHYEeCKas upaMua, OnoreomneHos, ouocdepa;



yMEHUE Wu3/aratb Ouosiorndeckue Teopun (3BomounuoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOPUS SBOJIIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxojacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMid U nyrtei 3Bomonuu A. H. CeBepuosa, ydyeHus o
6uochepe B. U. BepHajckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMM HAy4HOIO IO3HAHUS B OMOJIOTMU: HAOJIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEJCHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IOJIyYEHHBIX PE3Yy/IbTaTOB, HMCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU IOJYyYCHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIyLEHTOB, OHOT€OIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOIMYECKUX (aKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHU B 3KOCHCTEMAX, aHTPOIIOI€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B OBCEJHEBHOM KU3HHU C LEJIbI0 00eCcTieueHus
0€30MaCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IMOBEJEHHUsI B OKpYXawlleil NpUponHONH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKECHUN COBPEMEHHOU ouosoruu I paloOHaIbHOTO
PUPOIONOIIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTHYECKHE 3a/laud, COCTABISATH CXEMBI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMAX (LleNU MUTAHU);

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MpPaKTUUECKUue paboThl, COONIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHME KPUTHYECKHU OLIEHWBATh M HHTEPHPETUPOBATH HHPOPMAINIO OMOJOTHYECKOTO
COJIepKaHUs, BKIIIOYAOLIYIO ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3lIMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMHGOpMalMM, HAayYHO-TIOMYJSpHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAJIbHBIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/aBaThb COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPaMOTHO HCIOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB H TeM uudpoBbIe
Ne n/m P Kounrpoabnsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! bronorns kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBbIe cHCTEMBI M X OpraHu3alIus 1 bubmorexa [JOK
P . https://m.edsoo.ru/7f41¢292
. bubmuoreka [{OK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 IKH3HEEATENEHOCTE KISTKH 6 https://m.edsoo.ru/7f41¢292
PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE bubnnorexa [JOK
5 5 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3zMoB. OCHOBBI 3 bubmmnoreka HOK
OMOTEXHOJIOTUH https://m.edso00.ru/7f41¢c292
bubnmorexa LIOK
P 1
8 C3CPBHOE BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 IBOJIOUHOHHAS OHOOTHA d 1 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6motreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opraum3meL 1 OKpy)aromas cpesa > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuectBo yacon
Tara DJIeKTPOHHbIE
No K()]-[Tpo III/I(l)pOBbIe
Tema YpoKa HpaKTuqec]( N3Y4YEeHH
n/n Bcero  JbHBIE o0pa3oBaTe/bHBI
He padboThbl b
padoThbI e pecypchbl
bubmuoreka [JOK
https://m.edsoo.ru/8
1 buonorus B cucreme Hayk 1 636122
https://m.edsoo.ru/8
63e632a
Mertoap! TO3HAHMS JKHBOU
npuposl. [IpakTudeckas
p§6(1;)Ta No 1 I:(I/ICHOJ'IEBOBEIHI/IC bubmorexa HOK
2 j 1 0.5 https://m.edso0o.ru/8
Pa3TUYHBIX METOJIOB MpHU 6366122
M3y4YEHUN OMOJIOTHYECKUX
00BEKTOBY
buonoruyeckre cucTemMbl bubmorexa LOK
3 ’ 1 https://m.edso00.ru/8
MIPOIIECCHI U UX U3YyUCHUE 6366564
. bu6mmoreka [IOK
XUMHYECKUN COCTaB KJIETKU.
4 B 1 https://m.edsoo.ru/8
0J1a ¥ MUHEpaJIbHBIE COTH 6366746
bu6mmorexa [IOK
benku. CocTaB u cTpoeHue
5 5 1 https://m.edso0.ru/8
OB 63e6072
6 depMeHTHl — OHUOJIOTHYECKHE 1 0.5 bub6nuorexa [IOK

JlonoJtHUTEIbHAS
uHpopmanus
(I/ITOFOBLIC PE3YJIbTAThI, 3TAIbL
uX (POPMHUPOBAHUS U CTIOCOOBI
OTICHKH)

c¢opMHPOBAHHOCTH 3HAHUU
0 MECTE€ U POJIK OMOJIOTHH B
CUCTEME Hay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B
(hopmMupoBaHUU
COBPEMEHHOM €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpPA U
Hay4YHOT'O MUPOBO33PEHMUS, O
BKJIAJI€ POCCUICKUX U
3apyOCKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE
6uosoruu, pyHKIIMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JJIst
pelIeHrs KU3HEHHBIX 3a7a4;

yMeHHe PacKphIBAaTh
coJiepaHue OMOJIOTHUECKUX
TepMI/IHOB nu HOHHTI/If/iI KHN3HBb,
KJIETKa, OPTaHU3M,




karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpuMepe
amMmIa3bl WIN KaTajaa3bl)»

https://m.eds00.ru/8 = meraGonusm (0OMEH BELIECTB

63e6b72 ¥ TIPEBPALIIEHUE DHEPTHH),
roMeocTa3 (caMoperyJsus),
YPOBHEBasi OpraHU3aIus
JKUBBIX CUCTEM,

7 YraeBoapl. JIunuasl ?aMOBOCHpOH3;eHeHHe
EMpPOIYKIIUSA),
bubmuorexa [JOK Penposly
HACJIEJICTBEHHOCTH,
8 Hyxnennosbie kucinotel. ATO https://m.edsoo.ru/8
U3MEHYUBOCTb, POCT U
63e6d5¢
pa3BuTHE;
9 Hcropust u MmeToIbI H3ydEeHHS
kietku. Knerounas teopust
10 Krerka kak nenoctHas xuBas
cucTema
CrpoeHue 3yKapuoTUYECKOn
kieTku. JlaboparopHas pabota
Ne 2 «M3yuenue crpoeHus bubmiorexa HOK
KJIETOK paCTE€HUH, ’KUBOTHBIX https://m.edsoo.ru/8
11 608 11 GaxTe N o ’ 0.5 63e6ff0
rprOOB 1 OaKTEPHiA IT
p p A https://m.edso0.ru/8
MHUKPOCKOIIOM Ha TOTOBBIX 63e716¢
MHUKpOIIpernapaTax u ux
OTIHCAaHUE»
12 OOMeH BelecTB UK
MeTabonu3M
bu6mmoreka [JOK
13 dorocuHTE3. XEMOCHHTE3 https://m.edsoo.ru/8
63e7c98
bubnmnoreka [[OK ymenue n3jarathb
14 DHepreTudeckuii o0OMeH https://m.edsoo.ru/8 = Ouosoruueckue TEOPUHU

63e7aae (kneroyHas, XpPOMOCOMHas,




MyTallMOHHAsl, I[EHTpalbHas
Jorma MOJIEKYJISIPHOM
owonorun),  3akoHsl (I
Mengens, T. Moprana, H. W.
BaBunoBa) wu yuenums (o
[EHTpax MHOroooOpasust U
MIPOUCXOXKICHUS KYJIBTYPHBIX
pactrenuii H. . Bapumiosa),
ONpeAeNsiATh TpPaHUIBl  UX
NPUMEHUMOCTH K  KHBBIM
CUCTEMaM,;

yMeHHe BIQJIeTh METOJaMH
HAy4YHOTO IIO3HAHUS B
Ouosoruy: HaOIIOOEHUE WU
ONMCAHHE JKHUBBIX CHCTEM,
MPOLIECCOB " SIBIICHUM,
OpraHW3aIs W TPOBEIACHHE

OMOJIOTUYECKOr0
JKCIIEPUMEHTA, BBIIBUKCHHE
THUITOTE3HI, BBISIBJICHUC
3aBUCUMOCTH MC}K)Iy
UCCIIETyeMbIMH BETMYMHAMU,
00BsICHEHHUE MOJTy4EHHBIX
pe3yJIbTaTOB,

HCMOJIb30BAHHBIX ~ HAYYHBIX
MOHATHM, TEOPUA U 3aKOHOB,
YMEHHE [€JaTh BBIBOJBI Ha
OCHOBaHHUH MOJTYYEHHBIX
pe3yJIbTaTOB;




JKM3HEHHBIN UKJT KJIETKH.
Henenune kaetku. MuTos.
JlaGopaTopHas padota Ne 3

bubmuorexa [JOK

15 «HaoOmronenue Mutosa B 0.5 https://m.edsoo.ru/8
KJIETKaX KOHYMKA KOPEIIKa 63e7dc4
JIyKa Ha TOTOBBIX
MUKpOITpenaparax»
bubmuorexa [JOK
b o .P
16 MOCHHTES beJtia, Teaidii https://m.edso0.ru/8
MaTPUYHOTO CHHTE3a 6367966
TpaHcnsanus — OHOCHHTE3 bubmorexa HOK
17 6p https://m.edso00.ru/8
ek 63e796e
bubmuoreka [JOK
HexkneTounsie (hOpMBI )KU3HH
18 B https://m.edso00.ru/8
BUPYCHI 637540
bu6mmoreka [JOK
OPMEI PASMHOKEHHA https://m.eds00.ru/8
19 63e81h6
OPTaHU3MOB https://m.eds00.ru/8
63e831e
bu6mmoreka [JOK
20 Meiio3 https://m.edsoo.ru/8
63e7fda
OO6pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK. bu6mmorexa [IOK
21 OnogoTBOpEHHE. 0.5 https://m.edsoo0.ru/8

JlabopaTtopHas paborta Ne 4
«M3y4eHne cTpOeHUs NOJIOBBIX

63e81h6

yMeHHe BbIJICIATh
CYIIECTBEHHBIC PU3HAKU
BHUPYCOB, KJIETOK TPOKAPUOT
1 3YKapUOT, OJJHOKJICTOYHBIX
Y MHOTOKJICTOYHBIX
OpPraHu3MOB, 0COOCHHOCTH
IPOIIECCOB: OOMEHA BEIECTB
Y [IPEBPALLIEHUS JHEPIUU B
KJIeTKe, (POTOCHHTE3a,
TUTACTHYECKOTO U
SHEPreTHYECKOro 0OMeHa,
XEMOCHHTE3a, MHTO032,
Mei03a, OIUIOIOTBOPCHUS,
Pa3MHOXKCHUS,
WHIAWBUAYAJIIBHOTO pa3BUTHUA
opranu3ma (OHTOTEHE3);




KJICTOK Ha FOTOBBIX
MUKpOIpernaparax»

NunuBunyanbHOE pa3BUTHE

bu6mmoreka [JOK

22 S — https://m.edso0.ru/8
6368436

['enetnka — Hayka o bubnunoreka [JOK
23 HACJICACTBEHHOCTH 1 https://m.edsoo.ru/8

M3MEHYUBOCTH 6368612

3aKOHOMEPHOCTH

HACJICJIOBAHMSI IPU3HAKOB. bubmorexa LIOK
24 MoHoruGpHoe https://m.edsoo0.ru/8

6368878

CKpCIIMBaHUC

JurubpuHoe CKpemrBaHue. bubnunoreka [JOK
25 3aK0H HE3aBUCHUMOTI'O https://m.edsoo.ru/8

HACJIENOBAHUSA IPU3HAKOB 63e89a4

CuenieHHOe HaclIeJOBAHUE

npu3HakoB. JlabopaTtopHas

pabora Ne 5 «M3yuenue bubmuoreka [JOK
26 pe3yabTaTOB MOHOTHOPHIHOTO 0.5 https://m.edsoo.ru/8

U TUTHOPUHOTO CKPEIIMBAHUS 63e8c60

y Ap030(UIIbI Ha TOTOBBIX

MHUKpOTIperiapaTax

I'eneTuka moja. HacnenoBanue bu6mmoreka [JOK
27 MIPU3HAKOB, CIIETUICHHBIX C https://m.edso0.ru/8

II0JIOM 63e8c60

M3MeHYHBOCTb.

HenacnencrBennas bubmorexa HOK
28 0.5 https://m.edso00.ru/8

M3MEHYUBOCTH. JlaGopaTtopHast
pabota Ne 6. 3yuenue

63e8efe

yMeHHe MPUMCHSITh
MOJTYYCHHBIC 3HAHUS IS
00BsACHEHHST OMOJIOTHYECKHIX
MIPOLIECCOB U SBJICHUM, IS
MPUHATHS TPAKTUYECKHUX
pelIeHU B TOBCEIHEBHOM
JKA3HU C LIEJIbI0 00eCIIeUeHHS
0€30I1aCHOCTH CBOCTO
3I0POBBS U 3JI0POBbS
OKPYKAIOIIUX JIIOJICH,
coOII0ACHUSI HOPM
IPaMOTHOTO TTOBE/ICHUS B
OKpY’Karolllel MpupoIHON
cpene, MOHUMaHUe
HEOOXOINMOCTH
HCITOIB30BaHUS TOCTHIKECHUH
COBpPEMEHHOI OMOIIOTHU U
OHMOTEXHOJIOTHI TSI
panroHaIBLHOTO
TIPUPOJIOTIONB30BAHUS;

YMEHHe peniarb
3JIeMEHTapHbIE T€HEeTHYECKHE
3a/la4yi Ha MOHO- U




MOJIU(BUKATTOHHON
U3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTI'O psija U
BAPUALIMOHHON KPUBON»

Hacnencrsennas
M3MEHYMBOCTH. JlabopaTropHast

29 pabota Ne 7. «AHanu3 0.5
MyTaIui y Jpo30Quisl Ha
TOTOBBIX MUKpPOIIpEapaTax»
bubmuoreka [JOK
30 I'eHeTrKa yenoBeka https://m.edsoo.ru/8
63e8d78
PesepBHblit ypok. O60611eHNE
31 o teme «HacnencTtBeHHOCTD U
W3MEHYMBOCTH OPTraHU3MOB)Y
32 Cenexuus Kak HayKa u
rporecc
MeToap!l U JOCTHKEHHUS bu6mmoreka [JOK
33 CEJICKIINH PAaCTCHUU U https://m.edsoo.ru/8
JKUBOTHBIX 63e9214
buorexHonorus kak orpacib bubmorexa [JOK
34 https://m.edso00.ru/8

MIPOM3BOJICTBA

63€9336

TUTHOPHUIHOE CKpEIIBaHHUE,
CLICTUICHHOE HAacJIeI0BaHue,
COCTaBJISITh CXEMBbI
MOHOTHOPHUIHOTO
CKpELIMBAHUS IS
Ipe/ICKa3aHus Hacae10BaHus
MPU3HAKOB Y OPTaHU3MOB;
yMeHHe BBITTOJIHATh
1abopaTopHbIe U
MpakTH4ecKue paboThl,
coOroAaTh MpaBuiIa Mpu
pabote ¢ yueOHBbIM U
1a00paTOPHBIM
o0opynoBaHueM;

yMeHHe KPUTHYECKU
OILICHUBATh U
UHTEPIPETHPOBATH
UH(pOpMaIINIO
OMOJIOTNYECKOTO
COJIepKaHMs, BKITFOYAIOIITYIO
TICEB/IOHAYYHBIC 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB
(cpenctBa MaccoBoi
uH(pOopMalu, HAy4HO-
MOTTYJISIPHBIE MaTePUAITHI ),
THYECKUE ACTIEKTHI
COBPEMEHHBIX HCCIEIOBAHUN
B OMOJIOTHH, METUITHIHE,
OMOTEXHOJIOTHH;




yYMeHHe CO3/1aBaTh
COOCTBEHHBIE TUCHMEHHEIE U
YCTHBIE COOOIICHMS,
0000111251 OMOJTOTHYECKYIO
uH(}OpMaIHIO U3 HECKOIBKUX
UCTOYHUKOB, TPAMOTHO
HCITOIB30BaTh IMTOHATUHHBIN
amnmapaT OMOJIOTHH.

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
e Tema ypoka Kontpos IIpakTHYeckn Alata tuppobLIe
n/m Bceero Hbl€ H3yYCHUS o0pa3oBaTeIbHbI
e padoThbl
padoThI e pecypcsl
DBoToLHs 1 bu6mmoreka [JOK
1 METOJEI €8 H3yeHHS 1 https://m.edsoo0.ru/8
63ea20e
Hcropus passurus bubaunoreka [IOK
2 npeACTaBICHUN 00 1 https://m.edsoo.ru/8
3BOJIIOLIUN 63e9570
bu6mmoreka [IOK
3 MUKpO3BOTIOIHUS 1 https://m.edsoo.ru/8
63e9cle
[TonyAnus kak
aJeMEeHTapHast
eAMHUIA BUTA U
SBOJTIOLIHH.
bu6mmoreka [JOK
JlaboparopHnast
4 pagora Ne 1 1 0.5 https://m.edsoo.ru/8
63e99c6
«CpaBHEHUE BUJIOB
o
Mopdonoruueckomy
KPUTEPHUIO»
JIBUOKyIHE CUTIBI bubnnorexa [JOK
5 (3memeHTapHbIe 1 https://m.edsoo0.ru/8
(bakTOpHl) 3BOJIOLIUU 63e9da4
6 EcrecTBennbIit 1 bubnmuorexa [JOK

dieKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejbHbIe pecypchl

c()OpMHPOBAHHOCTD 3HaHUI O
MECTE M POJIU OUOJIOTHH B
CHCTEME HayJYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B
(hopMUPOBaHUN COBPEMEHHOM
€CTECTBEHHO-HAy4YHON KAPTUHBI
MHUpPa ¥ HAYIHOTO
MHUPOBO33pEHUs, O BKJIa/1e
POCCUICKHX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, pyHKIHOHATBEHOM
I'PaMOTHOCTH YeJIOBEeKa JIJIst
peleHus! )KU3HEHHbIX 33/1a4;

yMeHHe PacKphIBaTh
coJiep>kaHue OMOIOTHUECKUX
TEPMHHOB W TIOHATHI: BU]I,
TOMYJISAIHS, TeHODOH/I,
IBOJTIOTIHS, TBUKYIITNE CHUITBI
(daxTopsl) HBOMOLINH,
MPUCTIOCOOJIEHHOCTh




otOop u ero GopMbl

Pe3ynbTaTel
HBOJIIOLINU:
MPUCTIOCOOTICHHOCTh
OpPraHu3MOB U
BUI000pa3oBaHUeE.
JlaGopatopHnas
pabora Ne 2
«Onucanue
MPUCTIOCOOTIEHHOCTH
opraHusma u €€
OTHOCHUTEIEHOTO
XapakTepa»

0.5

https://m.edsoo.ru/8
63e9ed0

Hanpasnenus u

yTH
MaKpO3BOJIOLUU

bubmuoreka [JOK
https://m.edso0.ru/8
63e9cle

10

11

Heob6patumocts
HBOJIIOIIH

Ucropus xu3Hu Ha
3emMite 1 METOBI €€
W3y4YEHUS
I'unoTe3sl
MIPOUCXOKACHUS
JKM3HH Ha 3eMiie

bu6mmorexa [IOK
https://m.edsoo.ru/8
63eaba6

12

Pa3Butue xu3Hu Ha
3emiie o paM U
nepuoiam

bubmuoreka [JOK
https://m.edsoo.ru/8
63eabbe

13

OCHOBHBIE dTaIbI

0.5

bu6mmoreka [JOK

OpraHM3MOB, BU1000pa30BaHME,
9KOJIOTUYECKHE (PaKTOPHI,
SKOCHUCTEMA, IIPOLYLICHTHI,
KOHCYMEHTBI, PEAYLICHTHI, LETTH
MUTaHMSI, YKOJIOTHIECKAs
nupamMuia, OnoreoneHos,
ouocdepa;

yYMeHHUe u3jaraTb
OMOJIOrMYECKHE TEOPUHN
(3BoroniMoHHas Teopus Y.
JlapBuHa, CUHTETHYECKas
TEOPHsI FBOJIIOLIUH ), 3aKOHbI U
3aKOHOMEPHOCTH
(3apoapieBoro cxoactea K. M.
bapa, uepeioBaHus rIaBHBIX
HaIlpaBJICHUN U ITyTEeU
sBomtoniuu A. H. CeBepiiosa,
yaenust o 6uochepe B. U.
Bepnanckoro), onpeaensaTs
I'PaHUIIBI UX IPUMEHUMOCTH K
KHUBBIM CHCTEMaM;




3BOJIIOLIAN
PacTUTEIBHOTO U
KUBOTHOI'O MUDA.
IIpakTrueckas
pabora Ne 1
«3yuenue
HCKOIIaeMbIX
OCTAaTKOB PACTEHUI
U KUBOTHBIX B

https://m.edsoo.ru/8
63ea8bc

KOJIJICKITUSX )
CoBpeMeHHas
14 cucreMa
OpPraHUYECKOTO MUpa
DBOJIIOLIHS Y€JIOBEKA bubmorexa [IOK
15 (aTpomoreries) https://m.edsoo.ru/8
63eac2c
JIBMOKyIIME CUITBI bub6nuorexa [IOK
16 (paxropsr) https://m.edsoo.ru/8
AHTPONOTEHE3a 63ead44
17 OcHOBHBIC CTaIUHU
ABOJTIOIIMN YEJIOBEKa
UYenoseueckue packl bubnuotexa [JOK
18 Y IPUPOJIHBIE https://m.edsoo.ru/8
ajanTalyy 4eJIOBeKa 63eaea2
PesepBHBIii ypoK.
O06o06menue Mo TeMe
19 «BO3HHKHOBEHHE U

pa3BUTHE KU3HU HA
3emie»

YMEHHe BJIaJIETb METOJaMU
Hay4YHOTO IMO3HAHUS B
OHoJIOruy: HaOJIIOIEHUE U
OMMCAHUE )KUBBIX CUCTEM,
MPOLIECCOB U SIBJICHHIA,
OpraHM3aIlys U IPOBEICHUE
OHMOJIOTMYECKOT0 HKCIIEPUMEHTA,
BBIJIBUKEHUE THUIIOTE3HI,
BBISIBJICHUE 3aBUCUMOCTH MEXTY
HCCIIelyeMbIMU BEIMUNHAMH,
00BsICHEHHUE TTOTYYEHHBIX
pe3yIbTaTOB, HCIIOIB30BAHHBIX
Hay4HBIX [IOHATUH, TEOPUHN U
3aKOHOB, YMEHHE JIeJaTh
BBIBOJIbl HA OCHOBaHUU
MOJTYYEHHBIX PE3YJIbTATOB;




20

21

DKOJIOTHs KaK HayKa
Cpenpl oOuTaHus u
IKOJIOTHYECKUE
(hakTopsI

bu6mmoreka [JOK
https://m.edso0.ru/8
63eafec

22

AOuotnueckue
(bakxTophL.
JlaGopatopHnas
paborta Ne 3.
«Mopdooruueckue
0COOEHHOCTHU
pPacTeHHIA U3 pa3HbIX
MECT OOUTAHUSY.
JlaGopaTopHnas
pabota Ne 4.
«BrnusHue ceera Ha
POCT U pa3BUTHE
YepeHKOB KOJIeyca»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/8
63eb10e

23

buortnueckue
(bakTopsl

bu6mmorexa [IOK
https://m.edsoo.ru/8
63eb348

24

DKOJIOTUYECKHE
XapaKTEPUCTUKU
MONYJISLUH.
[IpakTueckas
pabota Ne 2
«IToncuér
IUIOTHOCTH
MONYJISALMKN pa3HbIX
BHJIOB PAaCTEHUI»

0.5

yMeHHe BbIJICIATh
CYIIECTBEHHbIE IPU3HAKU
CTPOEHUS OMOJIOTUYECKUX
00BEKTOB: BUOB, MOMYJISLNH,
MPOAYLIEHTOB, KOHCYMEHTOB,
pPEeIayLIEHTOB, OMOTEOIEHO30B U
9KOCHUCTEM, OCOOEHHOCTH
IIPOLIECCOB: HACIEICTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOTO
otbopa, BUI000pa3oBaHMs,
MPUCIIOCOOIEHHOCTH
OpPraHu3MOB, JeHCTBUS
9KOJIOTMYECKUX (PaKTOPOB Ha
OpTaHU3MBI, TIEpEHOCA BEIECTB
U TIOTOKA SHEPIUU B
9KOCHUCTEMAX, AaHTPOIIOI'€HHBIX
W3MEHEHUI B SKOCHCTEMAX
CBOEH MECTHOCTH, KpyrOBOPOTa
BEILIECTB U OMOr€OXUMUYECKUX
LIUKJIOB B buocdepe;

YMEHHe IPUMEHSTh
MOJTyYEHHbIE 3HAHUS [
00BACHEHUS OMOJIOTTYECKHX
MPOLECCOB U SIBIICHUM, IS
MIPUHSATHS TPAKTUYECKUX
PELLIECHHUH B IOBCEAHEBHOU
SKHU3HU C IIEIBI0 00eCIIeUYeHN
0€30MMacCHOCTH CBOETO 3/I0POBbs




Coo0OmmecTBa bu6mmoreka [IOK
25 OpraHU3MOB — https://m.edsoo.ru/8
OHOIIEHO3 63eb46a
DKOJIOTUYECKHUE bu6mmoreka [IOK
26 CHCTEMBI https://m.edso00.ru/8
(KOCHUCTEMBI) 63eb46a
OcHOBHBIE
MOKa3aTeu
9KOCUCTEMEL.
DKOJIOTUYECKHE bubmmorexa [TOK
27 OAMILIEL https://m.edso00.ru/8
PaMHIBL. 63eh5fa
CBoiicTBa
9KOCHCTEM.
Cyxkueccus
ITpupoansie
9KOCUCTEMBI
29 AHTpPONIOT€HHBIE
9KOCUCTEMBI
30 Bbuocdepa — bubmmorexa [IOK

U 3JI0POBBS OKPYKAIOIIUX
Jro/1e, COOIOACHUST HOPM
IpPaMOTHOTO TTOBEJICHHS B
OKpY>Karolle mpupoIHOM
cpene, MOHUMaHue
HEOO0XOAUMOCTH HCTIOIb30BAHMS
JOCTH>KEHUM COBPEMEHHOM
OHMOJIOTUH JIJIs1 pAllMOHATILHOTO
MIPUPOIONOIB30BAHUS;

yYMeHHe peniaTh 3J€MEHTapHbIe
OHOJIOrHYECKHE 3a/1auH,
COCTaBJISATh CXEMBI IIepeHoca
BEILIECTB U SHEPTUU B
9KOCUCTEMaX (LIeTIH MUTaHMUS);

yYMeHHe BBINOTHSATD
1a0opaTOpHbIE U MPAKTUYECKUE
paboThl, COOTIOIATH TTpaBuia
pH paboTe ¢ y4eOHBbIM U
1a00paTOPHBIM
o0opynoBaHuEM;

YMEHHUE€ KPUTUYCCKH OLICHNUBATH
Y MHTEPIIPETUPOBATh
nH(pOpMaIHIO OHOIOTHYECKOTO
coieprKaHMs, BKIIIOYAOMIYIO
NICCBAOHAYYHbIC 3HAHUA U3




rinobanbHas https://m.eds00.ru/8 = pa3aMYHBIX HCTOYHUKOB
AKOCHUCTEMA 3eMIIH 63ebbbe (cpencTBa MaccoBoi
3aKOHOMEPHOCTH bubmuorexa [IOK HH(OPMALIH, HAYTHO-
31 CyIIIECTBOBAHUS 1 https://m.edsoo.ru/g = TOTYIPHEIC Matepuaibl),
Grocheps! 63ebd16 paccMaTpuBaTh rI00abHBIC
9KOJIOTMYECKHE ITPOOIIEMBI
32 Henosetectso B 1 COBPEMEHHOCTH, (POPMHUPOBATH
ounochepe 3emn
10 OTHOIICHUIO K HUM
COOCTBEHHYIO MTO3UIIHIO;
yMeHHe CO3/1aBaTh COOCTBEHHbBIE
CocyiecTBoBaHue bubnuoreka LIOK = nucemennble u ycTHbIE
33 MIPUPOJIBI U 1 https://m.eds00.ru/8 = coobmenus, 0600mmas
YEeII0BCUCCTBA 63ebale OMOJIOTHYECKYIO HH(POPMALIHIO
13 HECKOJIbKUX UCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh
MIOHATHUHHBIN anmnapar
OuoI0ruu.
PesepBHbIii yPOK.
O0600111eH1E TEMBI
34 «Coo0miecTBa u 1
HKOJIOTHYECKUE
CHCTEMBD»
OBILIEE KOJIMYECTBO 34 95

YACOB I10 ITPOTPAMME




Hpuioxenue 2
HOprI M 0COOEHHOCTH OLHCHKHU NPEAMETHLIX PE3yJabTAaTOB.

Hcnonp3yemble HOPMBI OIICHUBAHUS 1O Y4€OHBIM NpeaMeTaM U TpeOOBaHHUS K CHUCTEME
OLICHUBAHMS O00pa30BaTENBHBIX JIOCTH)KCHUH, OOYy4aromMXCsl IO MpeaMery OHOIOorusd,
TpeOOBaHUS K BBICTABJIEHUIO OTMETOK 32 IPOMEXKYTOUHYIO aTTECTAllMI0 OTPaKEHbl B
nokanpHbIX akTax MBOY «COILL Ne 196x»:

- «llomoxxeHne O CUCTEME OICHMBAHUS OOPAa30BATEIBHBIX JOCTHXKCHUN, OOYYaroIIXCs»,
yTBepxkaeHHoe npukazoMm MBOY «COII Ne 196» ot 30.08.2023 r Ne 417,

- «llonoxeHne 0 HOpMax OLIEHUMBAHUS MO Y4EOHBIM IIpeIMETaM», YTBEPKIACHHOE IPUKa30M
MBOYVY «COLI Ne 196» ot 30.08.2023 r Ne 417.

I'paduk KOHTPOJIBHBIX MEpONPUATUN IO MpeAMETy OHMOJIOrHsl BXOJWUT B E€AUHBIN
JOKYMEHT IIKOJIBI MMeHYeMbIid «[ paMKoM OIIEHOYHBIX MPOIEAYpP», COCTABIISETCS JBA pas3a
B I'OJl ¥ YTBEPKAETCA IPUKA30M JUPEKTOPA IIKOJIBI.

HtoroBeie miiaHupyeMble pe3yJabTaThl, dTanbl UX (OpMHUpPOBaHHS U CHOCOOBI HUX
ouenku orpaxarorcs B KTII B pa3nerne nonomHuTenbHas HHPOpMAIIHS.



Hpuioxenue 3

OHeHO‘IHLIe cpeacrsa (OHEHO‘IHLIG MaTepHaﬂbl) U METOAUYICCKHUC

MaTepHaJibl pado4eil MporpaMMsbl Mo

OMOJIOTUH

(YKazaThb HAaMMEHOBAHUE MPEIMETA)

Kaace | MerToanueckue OneHovyHLIe YyeOHuk JJIeKTPOHHbIE
peKOMeH 1A UM, cpeacrsa (n) MaTepuaJbl,
MOypPOYHbIe (oueHoYHBbIE JOTOJIHUTEIbHbIE
pa3padoTKu MaTepuaJibl) MaTepHUAaJIbI
/KUMbI
10 Buomorus, 10 - buonorus. 10- - bensieB
knacc/ [lonomapéra | 1lkiaccel: pabouas K,
W.H., Kopauiosa TETpaab K y4eOHUKY Bopoauu - https://www.yaklass.ru/
O.A., JlomunuHa Buonorusa 10-11 .M., - https://resh.edu.ru/
T.E.; nox KJIacChL.M: BopoHniios - https:/infouroki.ru
penaxkuuen IIpoceemienue benses | H.H.
ITonomapéroit U.H., | 1.K., bopogun IL.M., buonorus 10-
OO01ecTBO € Bopownios H.H. 11 xnacceLM:
OTpaHUYCHHOU IIpocsemienue
OTBETCTBEHHOCTHIO
N3narensckuit
LEHTP
«BEHTAHA-
I'PADy;
AKIIMOHEpHOE
00111eCTBO
«3narenbcTBO
«[IpocBereHue
11 buonorus, 11 - bensieB
Knacc/ - bruonorus. 10- K.,
IMonomapéra 1.H., | 11knaccel: pabouas Bopoaux - https://www.yaklass.ru/
Kopumoa O.A., | TeTpais K y4eOHUKY .M., - https://resh.edu.ru/
Jlommmua T.E. u | Buomorus 10-11 BopoHntos - https:/infouroki.ru
JIpyrue; noja KJIacCchl.M: H.H.
penakuuen [Ipoceemenne benses | buomorus 10-
[Tonomapéoit J.K., bopoaun I1.M., 11 xnacce.M:
W.H., O6mectBo ¢ | Boponmos H.H. [Ipocsemenue
OTpaHUYEHHOMN
OTBETCTBCHHOCTBHIO
H3parensckuit
LEHTP
«BEHTAHA-
I'PADy;
AKuuoHepHoe
o011ecTBo
«M3narenpcTBO

<<HpOCB€H_ICHI/Ie»
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