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[TynkT 2.1. OcHOBHOU 00pa3oBaTeNbHON MPOrPAMMBI CPEIHETO
obmero oo6pazoBaHus (B COOTBETCTBUU ¢ 0OHOBIeHHBIM PI'OC
COQ, yTBep)ACHHBIM MPpHUKa30M MUHUCTEPCTBA 00pa30BaHUS U
Hayku P® ot 12.08.2022 r. Ne 732 «OO0 yTBepKIeHUU
(benepaabHOro TOCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA
cpennero obmiero odpazoanus» u GOII COO, yTBepkaeHHON
npukazoM Munucrepcrsa npocsenieHust PO or 18 masa 2023 r.
No 371 «O06 ytBepxkaeHuu GdenepalbHOW 00pa3oBaTeIbHON
IIPOTPaMMBI CPETHETO 00IIEr0 0Opa30BaHUsD»

PABOYASA ITPOT'PAMMA
yueOHoro npeamera «buoJsiorusi. bazoBblii ypoBeHb»

st ooyvarommxcs 10 — 11 kiraccoB

r. Hedreroranck



INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
OAX0/M0B K (DOPMHUPOBAHMIO COJEpKaHUA ydeOHoro mnpenmera «buojorus» cocraBuIn:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auM0OOYCIIOBJIEHHOCTH IIEJIEH, COJEpKaHUSA,
pe3yabTaToB OOy4YeHHS W TPeOOBAHUN K YPOBHIO HMOJATOTOBKU BBIITYCKHHKOB, TOJIOKEHHUS 00
O0MMX LENSIX W MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETrO
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHHM CYLIECTBOBAHMS 4YEJIOBEYECKOI'O
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT MpeacTaBieHUe O LesaX, 00 olmel crpaTeruu o0yUyeHus,
BOCIIUTaHUsI M pa3BUTUS OOyyaroIIMXcs cpeacTBamMu yuyeOHoro mnpenmera «buonorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleieHue Io
pa3zienaM M TeMaM, PEKOMEHAYeMyIO MOCJeI0BATEIbHOCTh M3YYEHHUs y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEeNIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-I103HABATEIbHOM AEATEIbHOCTH/yUeOHbIX JeHCTBUI 00ydYaroIMXCs 1O
OCBOCHHMIO COJIEpKaHUsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HAa Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, ILIEHHOCTHBIX OpPUEHTALMil  JIMYHOCTH, 3SKOJIOTMYECKOTO  MBIILICHMS,
NpPEICTAaBICHUNA O 37I0pOBOM 0OO0pa3e KU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoil cpene. IlosToMy Hapsay c H3ydeHHEM OOIIEOMOJIOTMYECKUX TEOPHM, a Takxke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEJIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU IS PELICHUs NMPHUKIAIHBIX 3a/1a4, B TOM YHCIe: MPO(UIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHHS,
000CHOBaHHS KOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpY’KaIOIIeH MPUPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K NPUKIAJHOW HAIpPaBICHHOCTH Yy4eOHOIo
npeamera «BbHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHsI YCIOBUHM UIS pelIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOTo 00pa30BaHus, KOTOpask MpeAoiaraet
dopmupoBaHHe y OOyYaroIUMXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCSI COBPEMEHHOI'O MHpa.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIMXCsl NPEICTaBICHUH O HAayyHOM KapTHHE MHpa,
pacupsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS Ui TO3HAHUS 3aKOHOB KHMBOW TNPHPOJIBI,
dopMupoBanus (YyHKIUMOHAIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHoro obpasa
KH3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YETOBEKY.

Bonbmioe 3HaueHune OMONIOTHS UMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero o0Opa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenue
onosoruu obecrieunBaeT YCIIOBHS TSt (dbopMUpOBaHHS WHTEJUICKTYalIbHBIX,
KOMMYHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIOCOOCTBYET



MHTETpaIy OWOJIOrMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JIPYTUX Y4EOHBIX MPEIMETOB, B
9acTHOCTH, (pu3uku, Xumun u reorpaduu. HazBaHHBIC MONOXKEHUS 0 IPETHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocraBHIM OCHOBY JUISi ONPEICICHUS TMOAXOJO0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COAEP KAHUS, ITPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAXO0/a, B COOTBETCTBHH C KOTOPHIM OOYYAIOIINECs TOJKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYMMbIC ISl (POPMUPOBAHHS OOIIECH KYJIBTYphI, ONMPEACISIONUe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIollel MNpUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MPaKTHUeCKOU nesTenbHocTH. Ocoboe MecTo B 3TOW cucTeMe 3HaHUN
3aHMMAIOT DJIEMEHTBHl COJIEPIKAHUS, KOTOphIE CIy>)KaT OCHOBOM i  (OpPMHUpPOBAHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTUHE MHpa M IEHHOCTHBIX
OpHEHTAIUSAX JUYHOCTH, CIOCOOCTBYIOLIMX I'YMaHU3allUU OMOJIOTHYECKOr0 00pa30BaHusl.

CTpyKTypUpOBaHUE COJEpKaHUS Y4yeOHOro Marepuaiga B IporpamMmme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHWUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alUM W 3BOJIOLMU. B COOTBETCTBUHM C 3THUM B
CTpYKType yueOHoro npeamera «buonorus» BbIIENIeHBI CISAYIOUIUE COAEp)KATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHusy, «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cuctema U MHOroo0pasue OpraHMuecKoro Mupay,
«OBOJIOLHUS )KUBOU MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIIUE UM 3aKOHOMEPHOCTH.

Llenp u3ydenust ydyebHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJaJICHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUM UCII0JIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JACHCTBUN B
OTHONIICHUH O0BEKTOB )KHBOW MIPUPOJIBI M PEIICHUS PA3IMYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
oOecrieunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAaHUW O OHWOJOTHYCCKUX TEOPHUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBujaxX, CIy>KalluX OCHOBOW s (pOPMUPOBAHUSA
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOoAaX HAy4yHOro IO3HaHWf,
CTPOEHUH, MHOTOOOpa3MH U OCOOEHHOCTSX KHBBIX CHCTEM pPa3HOTO YpPOBHS OpTaHU3AIINU,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHKe y OOYYalONMIMXCSl MO3HABATEIbHBIX, MHTEIIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAayYHBIX B3TJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHHU3alUu;

CTAaHOBJICHHE Yy oOydJarommxcsi oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHUM OOBSCHATH W OLIEHUBATH SBJICHUSI OKPY’KAIOIIETO MUpA KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MTOTYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHrue y OOYyYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUW B MPAKTUYECKON [EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITUHCKHUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTUA;

BOCIIHTaHHE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIOBEKOM 3>KHUBOW MPUPOJIBI,
HE00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS STHUECKUX HOPM MPH MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHU;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWU JIJISi TIOBBIIICHHUS YPOBHS IKOJIOTHYECKOM
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWNW M YMEHUW B TMOBCEIHEBHOW >KU3HU IS OIEHKU
MOCJIC/ICTBH CBOEHW NEATETLHOCTH TIO0 OTHOIICHHWIO K OKPYXKAIOIIeH cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIAKTHKY 3a00IeBaHUH.



B cucreme cpennero obmiero obpazoBanusi «buonorusy, nsyyaemas Ha 6a30BOM ypOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 001acTu
«EcTecTBEeHHO-HAYYHBIC TPEIMETHIY.

Jiis m3yueHust OMOIOTUM Ha 0A30BOM YPOBHE CPEIHEr0 OOIIero 00pa3oBaHUs OTBOIHTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buojsiorust kak Hayka (2 yaca)

Buonorus kak Hayka. CBsi3p OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHUYECKUMH WU JIPYTUMH
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKON, ICTETUKON U mpaBoMm. Ponb Ouosoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

MeTopl TO3HAHUS KUBOM PUPOIbI (HAOII0AeHIE, SIKCIIEPUMEHT, ONUCaHUEe, U3MEPEHHE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JleMoHCTpanum:

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

Tabmuie! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW IPUPOJIBI.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadOThI:

[Mpaktuyeckas pabora N2 1. «lcmonb3oBaHWe pa3IMYHBIX METOJOB MpPU H3YYCHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucteMbl 1 uX opranu3anus (1 yac)

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3yudeHus Ouosjoruu. OTIuYHMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpolicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHu3alid OUOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MOIYJIALHMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTUYECKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabmuupl 1 cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «YPOBHH OpPraHU3AIMH >KHBOU
MPUPOIBD».

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XuMHnuyecKuii cOCTaB U CTPOEHHE KJIeTKH (8 4acoB)

XUMUYECKU I COCTaB KJIETKH. XUMUYECKUE BIIEMEHTBHI: MaKpODIJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJla 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMM BOJBI M MHUHEpaIbHBIX BeleCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpBI OEIKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GpyHKIMU OEITKOB.

®epMeHThl — Ouonornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHUBHBIM ILIEHTD,
cyOctpatHas cnenuduuHocth. Kodepmentsl. Buramubbl.  OTiauuust  (QEepMEHTOB  OT
HEOPraHWYECKHUX KaTaln3aTOpOB.

YrneBonpl: MOHOCaxapu bl (TJIFOKO3a, puO03a 1 1e30KCHpH003a), Arcaxapuasl (caxaposa,
JAaKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IeJUTi0o3a). buonornyeckue GyHKIUH
YIJIEBOJIOB.



Jlurmuaer:  Tpurnmunepuabl, dochomunuabl, crepounnsl. [ 'mapodmibHO-THAPODHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHHE YTIIEBOJOB, OCIKOB U JTUMHIOB KaK
HMCTOYHHUKOB YHEPTUU.

Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€MHOBBIX KHUCIIOT.
Crpoenne u ¢ynkmuu JTHK. Crpoenne m ¢dynkmum PHK. Buger PHK. AT®: crpoenue u
byHKIMN.

[Muronorus — Hayka o kiuerke. Kilerounass teopus — IpUMeEp B3aUMOJCHCTBUS UACH U
(dakTOB B HAYYHOM MO3HAHUH. MEeTO/Ibl U3YUYCHUS KIETKH.

Knetka kak nenoctHas >kuBasi cuctema. OOIiye Npu3Haku KIETOK: 3aMKHYTasl HapysKHasi
memOpana, mosiekynbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tumel KIETOK: JyKapuoTHYecKas U mpokapuoThdeckas. (OcoOEHHOCTH CTPOSHUS
MIPOKapUOTHUYECKON KJIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE dyKapUOTHIECKOW KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJICTOYHAS CTCHKA, TIMKOKAIWKC, WX (YHKITUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHKIuH. lluTomnmasmMa u €€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat [Nonbmku, muzocoMsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IuIacTuibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTUI.
Bunbr mnactua. HememOpaHHbIe OpraHOUIBI KIIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [IEHTPHOJIH,
PECHUYKH, KIyTUKU. DYHKIIUU OPraHOUIO0B KJIETKU. BKiItoueHwusl.

SAnpo — perynaropHsli neHTp KieTku. CTpoeHue spa: aaepHas o00I0uKa, KaproIia3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BenIecTB B KIETKE.

JleMoHCTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneiinen, P. Bupxos, . Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«PacnpeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOJIEH.

Tabmuel u cxembl: «llepuogudeckas Tabmua XUMHUYECKUX AJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocunTtes O6enka», «CTpoeHne MoneKkysl 6enka», «Ctpoenue GpepMeHTay,
«Hyxneunossie kuciotsl. JJTHK», «Ctpoenne monekyinsl AT®y», «CtpoeHne 3ykapruOTHYECKON
KIeTKn», «CTpoeHune XUBOTHON KieTku», «CTpoeHue pacTUTENbHOM KiIeTKn», «CTpoeHue
MIPOKAPUOTUUYECKON KIETKN», «CTpoeHHE SApa KIETKN», « Y TIEBOABDY, «JIUmuabs.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, OOOpYIOBaHHME MAJisi MPOBEACHUS HAOIIOICHUM,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIpPEIapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTEepUaTbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHue PadoThI:

Jlaboparopuass padora N2 1. «M3ydyeHuWe KaTAIUTUYECKOW aKTUBHOCTH (PEpPMEHTOB (Ha
MpUMepe aMHIIa3bl MM KaTanas3bl).

Jlabopatoprass pabora N2 2. «M3yueHume cCTpOEGHHUS KIETOK pAcTCHHH, YXKMBOTHBIX M
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHUCAHHUE».

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKHU (6 yacoB)

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAINMS (MJIaCTHUYECKUd OOMEH) U
JUCCUMUIIALINSA (PHEpreTuyecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Ipolecca Metabonusma. Poib
3aKOHOB COXPAaHEHHS BEUIECTB U SHEPTUU B IOHUMAHUHN METa0O0IU3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodHblif. Ponb depmenToB B 0OMeHe
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.



®dotocunre3. CBeroBas u TemMHOBas (a3el (orocuHTe3a. Peakmuu ¢otocunTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE HOTOCUHTE3A IS )KU3HU Ha 3emiie. BriusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHA.

XeMocHHTe3. XEMOCHUHTE3UPYIOIIe OakTepuu. 3HAUCHHE XEMOCHHTe3a [UIsl KU3HU Ha
3emuie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AKKyMYJIMPOBAaHUE YHEPTUU B KJIETKE. DTalbl dJHEpreTuueckoro ooMena. ['nukonus. bpoxenue n
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakuuu wmarpuuHoro cuHre3a. leHernyeckas unpopmamms u JHK. Peammszaums
TeHEeTHYeCKON MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtamnbl Tpancaanuu. Koauposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCcOB. bakTepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc uMMyHOepUIIMTa YeT0OBeKa

(BUY) — Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpHINILHMS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBAHHIA.
JleMoHCTpanum:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuuet  u cxembl: «Tumbl  nutanHus», «Metabonusm»,  «MHUTOXOHAPUSY,
«OHepreTruueckuii oomen», «Xnopomaact», «Dotocunres», «Crpoenune JJHK», «Ctpoenue u
¢yHKuuMOHMpOoBaHME TeHay, «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupycen,
«bakrepuodarn», «Ctpoenne u xu3HeHHbId 1uka Bupyca CIIHNa, O6axtepuodaray,
«Pennmukanmsa JJHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [AHK u tpanckpunims», «buocunres
Oenka», «CTpoeHHE KIETKN», Mojieb cTpykTypsl JIHK.

Tema S. PasMHOKeHHe H MHANBHIYAJIbHOE PA3BUTHE OPraHu3MoB (S 4ac)

Knerounslii 1uki, WiaM KU3HEHHBIA MK kineTkd. MuTtepdasza u muros. I[Ipoueccsl,
nporekarone B uHTepdasze. Permmmkanus — peakuust matpuuHoro cuHTe3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. J[MIIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHAMBUAYAIBHOTO Pa3BUTHUSA
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. I[lpoimecchl, mpoucXonslie Ha Ppa3HbIX
CTaugIX MUTO3a. bBromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi rudesb KJIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
Pa3MHOXKXEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETrE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €r0 3HAYEHUE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxomsmue Ha craausx menosa. [loBemenne
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — nporuecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KHUBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30u,
AllleKsIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SIMIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.



NunuBunyansHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (dMOpUOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHHE, TacTPyJsIus,
opranoretes. IloctamMOpronansHOe pa3BuTHE. THIBI TOCTAIMOPHOHATILHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (IMYuHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOIO PACTEHUsS: CTPOCHUE CEMEHM, CTaJUU
pa3BUTHSL.

JdemoHcTpanuu:

Tabmuupe! u cxembl: «DOpMBI pa3MHOXKEHHSI OPraHU3MOBY, «J{BOWHOE OIUIOOTBOPEHHUE Y
LBETKOBBIX pacTeHUi», «BereraruBHOe pa3MHOXKEHUE pacTeHUN», «lleleHne KIEeTKU
Oaxrtepuii», «CTpoeHue MOJNOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIETOUHBIA LMK,
«Pemmukanus JJHK», «Murtos», «Melos», «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKOIIUTAOIINX U YeJIOBEKa», «OCHOBHBIE CTaIUN OHTOTECHE3a).

O6opyoBaHue: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30Mibl MIIEKOIUTAIOLIET0,
«Sineknerka Miekonuramooero», «KapuokuHe3 B KJIE€TKax KOpeUIKa JyKa», MarHUTHas
Mo ieb-anmaukanus «/enenue knetkn», moaens JJHK, Mogens meTadaznoit XxpoMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

Jlaboparophas pabora N2 3. «HaGmoneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOTIPEapaTax.

Jlaboparopuass pabora N2 4. «/3ydeHue CTpOCHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYHBOCTH OPraHu3mMoB (9 yacoB)

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMM M
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETUKU. BKI1a pocCUCKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIOIIOTUYECKUH, UUTOT€HEeTHYECKUd, MOJEKYJIIpHO-
reHetuyeckuii). OCHOBHbIE TeHETUUYECKUE MOHATHS. ['eHeTndyeckasi CHMBOJIMKA, UCTIOJIb3yeMasi B
CXEMax CKpEeIMBaHHIA.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHnaenem.
MonorubpuaHoe cKkpeluBaHue. 3akoH eIMHO-00pa3usi TMOPUIOB MEepBOTo nmokoieHus. [Ipasuno
JTOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemuBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI TUTHMOPHUAHOTO CKpEIIMBAHMS. AHATU3UPYIOIIEE CKPEIIUBAHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [IJIsI ONIPEIeIeHHsI TEHOTUTIA OCOOU.

CuennenHoe HaciefnoBaHnue npusHakoB. PaGora T. Moprana mno cuemnjieHHOMY
HacJieJoBaHMIO reHoB. HapyliieHue clernsieHus reHoB B pe3ysibTaTe KpPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetnka nona. XpoMOCOMHOE OIpeAeNIeHHE NoJjia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEMJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUMBOCTH: HEHACIIE/ICTBEHHAS U HacjeACTBEeHHas. Poib cpenbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKANUOHHOW HW3MEHUYMBOCTH.
BaprannonHbI psg v BapuanroHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOIM(PUKAIIMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, uian reHOTHIMYECKAsl, U3MEHUUBOCTh. KOMOWHATHBHAS W3MEHUHUBOCTD.
Meiio3 ¥ TMONOBOM TpoIleCC — OCHOBA KOMOMHATHBHOW W3MEHUYMBOCTH. MyTallliOHHAs
U3MEHYNBOCTh. Kiaccudukaiuys MyTanuii: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacTtoTa U



MPUYHHBI MyTaluid. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSIIAOB B HACIEICTBEHHON
n3menunBocty H. . BaBunosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbI, IUTOreHETUYECKUH, OMOXUMHUYECKHUH, MOJIEKYJISIpPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeelIeHUEe TEeHOTHUIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUITUPOBaHKE, B TOM uucie ¢ nomoiipio [II[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHuUs
YyelloBeKa: TreHHble Oosie3HH, OO0JIE3HHM C  HAcleJCTBEHHOW  IPeapacrnojoKEeHHOCTHIO,
xpoMocomHble Oone3nu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPO(DUIAKTUKHA U JICYCHUS T€HETHUYCCKUX
Oone3Hel. MeauKO-TreHETUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHWE MEIULIMHCKOW T€HETUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE M €r0 UTOTeHETHYeCKas: OCHOBaAY,
«3aKOH pacUICIUVIEHUs] M €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHUCTOTBI TaMeT»,
«Jlurubpunanoe ckpenmBanue», «l{uTomOTHMYECKHE OCHOBBI JAUTHOPUIHOTO CKPEIIUBAHUS,
«Merios», «B3aumMoaencTBie ajielibHbIX T€HOB», «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
U 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAaHUS, CLEIUIEHHOIO C IOJOMY,
«Kapuotunsl uyenoBeka © IKUBOTHBIX», «Bumel wu3MenunBoctn», «MonudukanronHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnmn kpoBu», «MyTanmoHHas
U3MEHYUBOCTHY.

O6opynoBanue: Monaenu-anmukanuu «MoHoruOpuaHoe ckpemuBanue», «HemonHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemmBaHue», «llepekpéct Xpomocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, myTanuu (GOpMBI KPBUILEB U OKPACKH Tea), repoapuit
«I"0pOoX OCEBHOW».

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

Jlaboparopuas padora N2 5. «M3yueHue pe3ysbTaTOB MOHOTHOPUIHOTO U JUTHOPUTHOTO
CKpEIIUBaHUS Y JPO30(HIIBI HAa TOTOBBIX MUKPOIIpENapaTax.

JlaGopatopHnas padota N2 6. «M3yyeHne MoaU(DUKAIMOHHOW U3MEHUYUBOCTH, TIOCTPOCHHE
BAPHUAIIMOHHOIO PAJIa U BAPUALMOHHOW KPUBOW.

Jlabopatopnass pabora N2 7. «AHanu3 wmyrammii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenaparax.

[Mpaktuyeckas padora N2 2. «CocTaBieHre U aHaIH3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OcHOBbI OMoTexXHO10TUH (3 yaca)

Cenekiusi Kak Hayka U TIpoliecc. 3apokIeHUe CEeNeKIu U qoMectrkanusa. Yuenue H. U.
BaBunoBa 0 1EHTpax MPOUCXOXKICHUS U MHOro00pa3us KyJIbTYpHBIX pacTeHui. L[eHTpbl
MIPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/A, LITAMM.

CoBpeMeHHbIE METOBI CENEKIMU. MacCOBbI U MHAUBUAYATbHBI OTOOPHI B CENEKIIMH
pacTeHu# U XUBOTHBIX. OTIeHKA dKCTephepa. bIu3KOpoACTBEHHOE CKPEIIMBAaHNE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YUCTBHIX JWUHUK. ['erepo3uc, wim THUOpUIHAS CHIIA.
HeponctBenHoe ckpemmBanue — ayTOpuauHr. OtmanéHHas ruOpugusanus W e€ YCIeXH.
NckyccTBEHHBI MyTareHe3 W MOJYyYEHUE MMOJUILIOWIOB. J[OCTHXKEHUS CENEeKIMU PaCTCHUMH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHAs HWHXKEHEpUs. ITambl CO3JaHUs
pexombunanTHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie



KyJbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHHi. KiloHnpoBaHue BBICOKONIPOAYKTHUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYecKue mnpobdiembl. MO —
TeHETUYECKU MOIU(PHUINPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuubl U cxembl: Kapta «LIEeHTpBI MPOUCXOXKICHHS M MHOT000pasusi KyJIbTYPHBIX
pacteHuii», «Ilopoapl ToOMalIHUX >KMBOTHBIX», «COpTa KyJbTYypHBIX pacTeHui», «OtaanéHHas
rubpuanzamus», «Paborel akamemmka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kiaerounole KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U NEpPEHOC
TEHOB, XpPOMOCOM.

Ob6opynoBaHue: MyJSDKM TUIOAOB U KOPHEIJIOZOB JTUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHui, repoapuii « CellbCKOX03SICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpakTH4YecKHe padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHHUS CEJIEKLUUU PAaCTEHUM M KUBOTHBIX (Ha
CEJICKIMOHHYIO CTAHIMIO, MJIEMEHHYIO ()epMy, COPTOHCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
X035IUCTBO, 1Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO ILIEHTPA)».

11 KJIACC

Tema 1. IBosrounonHasi 6uosiorus (9 yacon)

[TpennocsuIKu BO3HMKHOBEHHs 3BOJIOLMOHHON TEOpUHU. OBOJIOLMOHHAS TEOpPUS U €€
MecTO B Orosoruu. BiusHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTUE OMOJIOTMU U APYTUX HAYK.

CBuzerenbctBa 3Bomonuu. [laneoHTosiornyeckue: MOCIEA0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOMN JIETONUCH, NIepexoaHble (hopMbl. buoreorpadpuueckue: cxoacTBo
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJICTBA M Pa3IM4yUs dMOPHUOHOB PA3HBIX BHIOB ITO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYJMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. IlpeanochuikM BO3HUKHOBEHMSI JIapBUHU3MA.
JIBuokyliye Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MIpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTb, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bonmonuu (CTI) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpososmtonus. [lomynanusa kak eMHUIA BUAA U IBOJIIOLIUN.

JBmwxymue cuiibl ((pakTopel) BOJIOLNUN BUAOB B Mpupojae. MyTalMoOHHBIN mpolecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsuuoHHble BONHBI W Jpeid reHoB. M3zomsauus u
MUTpaIus.

EctectBeHHbIil 0TOOp — Hampamisitonuii gaxtop 3Bojouud. POpPMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BoJtoIuH. [IpumMepsl npucnocodaeHuit
y OpraiusmoB. ApoMop(}o3bl U UIN0-aJaNTalHH.

Bun u Bunmoo6pasoBanue. Kputepuum Buma. OcHOBHblE (oOpMbl BUA000pa30BaHUS:
reorpagpuueckoe, 3KOJI0rHUECKOE.

MakposBomrorus. PopMbl 3BOJIOLUH: (puieTHYecKas, JAWBEPreHTHAs, KOHBEPIreHTHasd,
napasuienpHas. HeoOpaTuMocCTh 3BOMTIOIHH.



[IpoucxoxneHne  OT  HECHEUHUATU3UPOBAHHBIX  IPEIKOB. [Iporpeccupyromas
crienuanu3anus. AanTuBHas padanus.

JleMoHCTpanum:

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

Tabmuubt u cxembl: «Pa3BuTue opranmdeckoro wmmpa Ha 3emiey, «3apOobIIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObI 3a CYIIECTBOBAHUEY,
«EctectBeHHbIii  0TOOP», «MHOTOOOpasue COpTOB pacTeHui», «MHOroobpasue IMopos
JKUBOTHBIX», «ITomynsuumy, «MyTauuonHas U3MEHYHMBOCTHY, «ApoMop(o3bI»,
«Mnnoananramuny, «OO0mas aereHepanus», «JBrKymme cuibl 3Bomroruny, «Kapra-cxema
mapuipyta mytemectBus Y. Jlapsuna», «boppba 3a cymectBoBanue», «llpucnocoGneHHocTh
opranu3MoBy, «I'eorpaduueckoe Bug000pa3zoBaHue», « IKOJIOTUYECKOE BUI000PA30BAHHEY.

O6opynoBaHHe: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HA0OP TUIOA0B U
ceMstH, KoJuteKuus «IIpumepsl 3aIIMTHBIX TPUCTIOCOOICHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIlpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAETh «CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

buoreorpaduyeckas kapra wmupa, Kosuiekuus «®DoOpMbl COXPaHHOCTH MCKOIMAaEeMbIX
JKUBOTHBIX U PACTEeHMI», Molenb anmumkanusa «llepekpéct xpoMocom», BiIa)KHbIE Mpenaparhbl
«Pa3Butne Hacekomoro», «PaszBuTme mnsATYymIKM», MHKporpemnapar «Jlpozodmiay (HOpMa,
MyTa# (GOpMbI KPBIIBEB U OKPACKHU TETA).

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

Jlaboparopnas padota N2 1. «CpaBHeHue BHIOB 110 MOP(HOIOTUIECKOMY KPHTEPHIOY.

Jlabopatopnass paGora N2 2. «OmnucaHue NPUCIIOCOOJICHHOCTH OpraHusMa u eé
OTHOCHUTEJIBHOT'O XapaKTEPA».

Tema 2. Bo3nukHoBeHue u pa3ButHe xku3Hu Ha 3emie (10 yacon)

JloHayuHble MpeACTABICHUS O 3apOXKIACHUU XKU3HU. HayuHble runore3sl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: aOWoOreHe3 W IMaHCHepMHs. XUMHUYecKas 3BOJIONUSA. AOUOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOJATBEPXKIECHUE
XUMUYECKON 3BoJtonnK. HavanbHble sTanbl Ouonorudeckoit spostonuu. ['unoreza PHK-mupa.
dopmupoBaHrue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKU U MX
sBoNMIOLMA. PDOPMHUPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pazeutne xu3Hum Ha 3emie mnmo dpaM W nepuoaaMm. Karapxei. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUNCKHUH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHA.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKHM, MEIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepruo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M TeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHUU
pPACTUTENBHOIO M XHBOTHOIO MHpa. ApomMopdo3bl y pacTeHHil U XKuMBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII KUBbIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpa’keHue 3BOJoLHUU. OCHOBHBIE CUCTEMAaTUYECKUE
TPYIIIBI OPTaHU3MOB.

OBomironusl 4elnoBeKka. AHTpPONOJIOruMs Kak Hayka. Pa3BuTue NpencTaBlIeHHH O
IIPOUCXOXKAECHNUN YesloBeKa. MeTo1bl U3ydeHus: aHTpororene3a. CXoAcTBa U pa3Indusl 4eJI0BeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEITOBEKA.

Hewxymme cunbl  (akTopel) aHTpomoreHe3a. HacmencTtBeHHas W3MEHYHMBOCTH U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJIEHUE OpYIUi TPyAa, MBILUICHHE,
peusb.



OCHOBHBIE CTaJMM W BETBH 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIbIH,
Yenosek npsaMmoxondmui, YenoBek HeaHaepranbckui, Yenosek pasymHbid.  Haxonku
HCKOITAaeMBIX OCTaTKOB, BPEMs CYIECTBOBAaHUS, 00JacTh paclpoCTpaHeHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHSL.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeoHaHas (eBpa3uiickasi), Herpo-
aBcTpajioujiHas  (dKBaTOpuaibHasg), MOHTOJOUJHAsA  (a3uaTcKOo-aMepuKaHckas). Yeptsl
OpUCIOCOOICHHOCTH TPEACTABUTENCH UENIOBEYECKUX pac K YCIOBUSAM CYIIECTBOBAHMS.
EnuncTBOo uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmune! 1 cxembl: «Bo3nukHOoBeHNe CONHEYHON CHCTEMBD», «Pa3BUTHE OPraHHYECKOTO
mupa», «PactutenbHas kinerka», <«OKuBoTHas kieTka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHas cucremMa OpraHu4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeJI0BEeKa U YelOoBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOIMYECKHX HaXOJOK
IIPEAKOB COBPEMEHHOIO 4elIoBeKa», «/lpeBHenmmue mroan», «/IpesHue mrogu», «llepssie
COBPEMEHHBIE JII0IN», «HelloBeuecKne pachh».

Ob6opynoBanue: wmynsku  «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTPAJONUTEKA,
NUTEKaHTpONa, HeaHJepTalblla, KPOMAaHBOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX Opyaui
MEPBOOBITHOTO YeIOBeKa (KaMHU-YOIIIEPhI, pyOnia, ckpebdiia), TeOXpOHOJIOTHIecKas Ta0JnIla,
KOJUIeKIUsA «POpPMBI COXPAaHHOCTH UCKOMAEMBIX )KUBOTHBIX U PACTEHUID.

JlaGopaTopHble U MpaKkTH4YecKHe padoThI:

[Mpaktuyeckas padora N2 1. «/3yueHne UCKOMAEMbIX OCTATKOB PACTCHHI M KUBOTHBIX B
KOJUIEKLIUSAX .

OKcKypeus «IBONIOLKS OPraHMYeCKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAY4HbIN Win
KpaeBeAueCKUuil My3eit).

Tema 3. Opranu3msl 4 OKpy:Kawias cpeaa (5 yacon)

Okojorusi Kak Hayka. 3ajadyd M pas3fesibl dKOJOrMH. MeToabl 3KOJIOrH4eCKHX
MCCJIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3/AYyIIHAs,  IOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Oxonoruueckue (akropsl. Kimaccudukamus skomornyeckux (GakTopoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrE IKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akToOppl:  CBET, TEMIepaTypa, BIAKHOCTb.  DOTONEPHOIMU3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (paKTOpOB. bruojornueckue puTMsl.

buotnueckue  Qaxtopel. Buabpl OMOTHYECKMX  B3aUMOJEHCTBUH:  KOHKYpPEHLIHUA,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, Koomnepanus, MyTyaln3M, KOMMEHCAITU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINU3M, HEHUTpanu3M. 3HaueHHe OHMOTHYECKHUX
B3aUMOJICHCTBUI AJIs CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU MOMysuu. OCHOBHBIE MOKA3aTead MOMYJIALUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpauus. JluHamumka
YHUCJIEHHOCTHU MOIYJISILUY U €€ peryJsiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6onpar, K. @. Pynse, O. ['ekkens.

Tabmune! u cxemsl: kapta «IIpupoaHbie 30Hb 3emin», «Cpenbl 0OMTaHUS OpPTraHU3MOBY,
«Dotonepnoguzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIYJIALNU
uHOy30pun-Tyhenbkm», «llumensie nenm».

JlaGopaTopHble U MpaKkTH4YecKHe padoThl:



Jlabopatophas padota N2 3. «Mopdosoruueckiue 0COOCHHOCTH PaCTCHUN U3 Pa3HBIX MECT
oOUTaHUM.
Jlaboparophas padota N2 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora N2 2. «[loncuér mmoTHOCTH MOMYJISAIMA Pa3HBIX BUAOB PACTCHUI.

Tema 4. CoobmiecTBa M 3Ko0J0orn4yeckue cucremnl (10 yacon)

CoobmectBo  opranusmMoB —  OuoueHo3. CrTpykTypsl  OuoleHo3a:  BMJOBaf,
pOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cuctembl (9Kocuctemsl). [loHsTHe 00 sKOcHCTEME M OHOTEOIeHO3E.
@OyHKUMOHANIbHbIE KOMIIOHEHTbl 3IKOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PEIyLECHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruuM B 3Kocucreme. Tpoduueckue (MUIEeBbIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBL: OHMoMacca,
OPOAYKIHSA. DKOJIOTWYECKHE NHPAMHIBL: TPOAYKIHH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHYMBOCTb, CAMOPEryJsilus, pazsutue. CyKueccus.

[Tpupoauble 3KOCHCTEMBI. ODKOCHCTEMBI O03€p M pEK. ODKOCHUCTEMa XBOHHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojormueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak ¢aktop ycroilunBoctu skocucreM. CoxpaHeHHe OMOJIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6mocdepe. I'panuibl, coctaB U CTpykrypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak I0OaTbHON 3KOCHCTEMBI.
JluHamMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouocdepe.

KpyroBopotbl BewiectB M OHMOTr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIJepoja, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBO B Ouocepe 3eminn. AHTPONIOTeHHbIe H3MeHeHus B ouocdepe. [1odbansHbIe
9KOJIOTUYECKHE TPOOIIEMBI.

CocyiecTBOBaHHE MPUPOIBI U YeoBeuecTBa. CoxpaHeHue OMopa3Hoo0pasmsi Kak OCHOBA
ycroiunBocTu 6nochepsl. OCHOBa pallMOHANIBHOTO YNPABICHUs MPUPOIHBIMU pecypcaMu U HX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JleMoHCcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmune! u cxemsl: «Ilumesslie nenu», «bruorneHos: coctaB u cTpykrypa», «lIpupoaHsie
coobuiectBay, «llemn mnuTaHus», «OKoNorMyeckas mnupamuaa», «buocdepa u yenosex»,
«IJKOCHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IDKOCHUCTEMA XBOWHOro Jieca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS HA TMPUPOIY»,
«BaxkHelue MCTOYHMKHU 3arpsi3HEHMS BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHelInas
coctasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHuKoBbIi d3pdexT», «PakToph!
PaMOaKTUBHOTO 3arpsi3HeHus: Onocdepb», «Ob1mas cTpykTypa 6uocheps», «Pacnpoctpanenue
XKU3HU B Ounocgepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B O6uochepe»,
«KpyroBopot a3zota B MpUpOIE».

Ob6opynoBanue: MO/IEb-aNIIINKALUS «Tunuunsle OMOIICHO3bD», repbapuii
«PactutenpHble  coolOmiecTBa»,  Koylekiuu — «buonenos», «Bpeaurenn = BakHEHIIUX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TepOapuu ¥ KOJUIEKIIMM pPAacTeHUH U KUBOTHBIX,
MIPUHAJIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpyIiaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®denepalinu, N300paKeHUS] OXPaHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero oo1ero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOEHUs IpenMera «buonorus» BblieaeHbI
CJICIYIOIIUE  COCTaBIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKON  TpaKJaHCKOU
UJCHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH W CaMOOMPEICIICHUIO,
HaIM4YUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHUX
yOEXKICHUIM JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPaJWLMN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOACTBOBATHCS B
cBOEH JCATCIIBHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMU, MMpUCymuruMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHBIC TUIAHBI.

JIngHocTHBIE PE3yJbTaTbl OCBOCHUA MPECAMCTA «buonorusa» JOCTUT'aOTCA B C€AUHCTBEC
y‘-IC6HOI\/JI U BOCIIMTATCILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCI/If/'ICKI/IMI/I
COLIMOKYJITYPHBIMHU, UCTOPHUYECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CAMOPA3BUTHUSA, PA3BUTUA BHYTpeHHCﬁ no3uuuu JIMYHOCTH, IMAaTPpUOTU3MA,
YBaXXEHUA K 3aKOHY M IIPaBOIOPSAIKY, YEIOBEKY TpyZa U CTaplieMy IIOKOJIEHHUIO, B3aHMMHOIO
YBOXEHUS, OEpPEeKHOT0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJULUsAM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoii deaepaiuu, mpupoae u OKpyKaromiei cpee.

JIngHocTHBIE PE3YIbTAaTbl OCBOCHUSA y‘{€6HOFO npeameTa «buomorusy» JOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpHWEHTAIMil, TO3UTHUBHBIX BHYTPEHHHUX
yOXKICHHUI, COOTBETCTBYIOUIUX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIIBHOCTHU B IMPOLCCCE pain3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpakIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OO0ydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHUTYIMOHHBIX IIpaB M O6$ISaHHOCTeI\/'I, YBa)XCHUEC 3aKOHaA H
IIPABOITOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NIEATENHHOCTH MPHU CO3JaHUHN YUEOHBIX TPOEKTOB,
pelIeHnr yu4eOHbBIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMI0O TIO OTHOIIEHWIO K  SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBaTh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JOJEH ¢ pasHBIMU yOEKICHUSAMHU, KYyJIbTYPHBIMHU IEHHOCTSMH U COLUATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOLCCCC COBMECTHOI'O BBIITOJTHCHUA y‘-Ie6HBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 337a4, YBAXXUTEIBHOTO OTHOILICHUS K MHEHHIO
OTIIMIOHEHTOB MPH O0CYKACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COIePIKAHNUS;



TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH mepel PoauHoON, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K NPUPOJHOMY HACIEAMI0 U NaMATHUKAM [PUPOJBI,
JnocTukeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIGHWE M pa3BUTHE
OHMOJ0TUH, TOHUMAaHU 3Ha4eHUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIeCTBa;

uzelHas yoe:x IEHHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HAPO/a;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAllMI0 M IMPUHHUMATh OCO3HAHHbBIC PEIICHUS, OPHUEHTUPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOHYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSIM, CO3/JaHHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMENHOMN KU3HU B COOTBETCTBUU C TPAIULUSIMHU HAPOJOB
Poccumn;

4) 3cTeTHYeCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIOYas 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMaHUE SMOIIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE IPOSIBIATH
KayecTBa TBOPYECKOMN JIMUHOCTH;

S5) ¢usuyeckoro BocnuTaHus, (OPMHPOBAHMS  KYJBTYPbl 340POBbS H
IMOLMOHAIBLHOIO 0JIArONMONyYHsi:

MOHUMaHWE W pealin3alis 3I0pOBOro U 0e30MacHOro 00pasa >KU3HU (370pOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBUWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynspHas (u3nueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOILEHHSI K COOCTBEHHOMY (PHU3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

NOHMMAHHWE UEHHOCTU TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30IacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

6) TPyA0BOro BOCIIMTAHUS:

FOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMAIbHOM HAPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NeSITeIbHOCTD;

MHTEpEC K pa3inyHbIM chepam npodheccHoHATbHOU AeATeIbHOCTH, YMEHHE COBEpIIATh
0CO3HAHHBII BEIOOP OyayIIel Tpodeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHbIE [IIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU Beei
KU3HH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:



9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUHUKY JKU3HHM Ha 3emie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBIIICHUE YPOBHS JKOJOTHYECKON KYyJIbTYphl: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MIOCTYTIKOB M OLICHKH UX BO3MOXXHBIX MOCIEACTBUN JIs1 OKPYKAIOILIEH CPEbL;

OCO3HaHHUE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCIIOJIb30BaTh MpUOOpeTaeMble MpU U3yYCHUH OWOJIOTUU 3HAHMUS U YMEHHS
IPH PEIICHUU TPOOIEM, CBS3aHHBIX C PANMOHAIBHBIM MPHUPOAOIOE30BaHNEM (COOII0ICHUE
MpaBUJI MOBEIEHUS B INPUPOJIEC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChephl);

AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAIIUX BPEH OKPYXKAIOUIEH NPHUPOJHOM Cpelne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIC KOJIOTHUECKUE MOCISACTBHUS MPEITPUHUMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4Me pPa3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpbl, OIbITa
JEATETbHOCTH  SKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[M03HABATEJIbHOW, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKONW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUS HAayKH ¢ OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3bIKOBOW M UNTATEIbCKON KYJIBTYpPbI KaK CPEICTBA B3AUMOICHCTBHS
MEXIY JIIOJIbMU U TTO3HAHUS MUDA;

NOHMMaHUE crenupuKu OUOJIOTMM KaK HAayKHM, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paloHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHs 00 OKpyKaroIlieM
MUpEe Kak O eIWHCTBE MPHUPOAbI, YelloBeKa M OOIIecTBa, B MO3HAHUH MPUPOJIHBIX
3aKOHOMEPHOCTEH M PEIICHUH TPOOJIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHHS
HOBOTO YPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHME MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 TII0OATBHBIX
HKOJIOTHYECKUX MPOoOIIeM B obecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAIlHOHAIIBHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJNyYEHUU OMOJOTHYECKHX 3HAHUU B IIEJNSX TOBBIIMICHUS 0O0IIen
KyJbTYpbl, €CT€CTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM YacTu (PYHKIIMOHATHHON
rpaMOTHOCTH o0yuaromuxcs, GopMUPYEMOI IpU U3y4EHUU OMOJIOTHH;

MOHUMAHWE CYIIHOCTH METOJIOB TO3HAHMS, HCIOJIb3yeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMble 3HAHUS IS aHajdn3a U OOBSICHEHHS SBICHUUN
OKPYXAIOIIeT0 MHUpa M MPOUCXOIAIMIMX B HEM HW3MEHEHUH, yMEHHE JAeNaTh 00OCHOBAHHBIE
3aKJIIOYEHUS HAa OCHOBE HAYYHBIX (DAKTOB M WMEIOIMIUXCS JaHHBIX C IEJIbI0 TOJYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHYECKHE 3HAHHS s pelIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUWE IIEHHOCTH HAayYHOU NEeATETbHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO
MCCIIEI0OBATENBCKYIO CSITEIFHOCTh HHIMBUIYATIBHO U B TPYIITIC;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY 00pa3oBaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIONyYE€HUIO HOBBIX 3HAaHUU 1O OHOJOTMU B COOTBETCTBUU C IKU3HCHHBIMU
MOTPEOHOCTSIMHU.



METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yiIbTaThl OCBOCHUS YUeOHOTrO mpeamera «bUoNorHs» BKIIFOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCA  MEXIUCIHUIUIMHAPHBIC
(MeXmnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJ/IOB IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (BEUIECTBO, SHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOII0JeHNE, W3MEpPEHUE, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYJATUBHBIE), 00eCIeunBaOIIne
dbopMupoBaHre (PYHKIIHMOHATHHONH T'PAMOTHOCTH W COIIMAILHON KOMIIETCHIIUH OOYYaroIIuXxcs,
CIIOCOOHOCTh 00y4Jaromuxcst KCII0Ib30BaTh OCBOCHHBIE MEXKIUCIUTIITHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHble yueOHBbIE AEUCTBUS B II03HABATEIBHOU U
COLIMAJILHOM MTPaKTHKE.

MertanpeamMeTHble Pe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJKHBI OTpaXaTh:

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NM03HABATEJIbHBIMH /IE/iCTBUSIMH

1) 6a3oBbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOSITeNIbHO (POPMYJIMpPOBaTh U aAKTyallM3UpPOBAaTh MpPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHUM 3HAHUW NTPUEMBI JIOTHYECKOTO MBINUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPbIBaTh CMBICI OHOJIOTHYECKHX
MOHSTHN (BBLIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBA3H C JPYTHMMH MOHATHIMH);

ONpENENATh LENU JeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU HX JTOCTHIKCHUS,
COOTHOCHUTD PE3YJbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IICJISIMHU;

UCIIONIb30BaTh OMOJIOTHMYECKUE MOHSITHUSI JUIsi OObsACHEeHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTHUECKUE pacCyX AeHus (MHIYKTUBHBIC, JACAYKTHBHBIC, [0 aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYyIHPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Yy4YaeMbIX OMOJOTUYECKHX OOBEKTax, a TaKKe MPOTHBOPEUYHMI PAa3HOTO poja,
BBISIBJICHHBIX B PA3JIMUYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh ITUIAH PEIICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIIEACTBUI IS TEIILHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCIOBHUSIX pPEaTbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE IeHCTBHA:

BJIQJICTh HABBIKAMH y4€OHO-UCCIIEIOBATETHLCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETFLHOMY TOWCKY METO/IOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHIO PA3TMYHBIX METOIOB TTO3HAHNS,

WCIIOJIB30BaTh PA3JIMYHBIE BUJBI ACATEIHHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAIIMU, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B yUEOHBIX CHUTYyaIlMsX, B TOM YHWCIE MPU
CO3aHUH YY€OHBIX U COI[HANIBHBIX TPOEKTOB;



(GbopMHpOBaTh HAYYHBIA THIT MBIIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 33a7aud B OOpPa30BaTENbHOU NEATEIBHOCTH U
YKU3HCHHBIX CHUTYAIIHsX;

BBISIBIISITh IPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJlM3HpPOBAaTh 3ajady, BBIIBUTATh
TUMOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHThl Ui JI0Ka3aTeIbCTBa CBOMX YTBEPXKICHUM,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh IOJNyUYCHHBIE B XOJE PEIICHHs 3aJa4yd pPe3yJIbTaThl, KPUTHYECKU
OILICHUBATh UX JJOCTOBEPHOCTbH, TPOTHO3UPOBATH U3MECHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OLCHUBATh PUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh IIEJICHANIPABICHHBIN TOMCK IMEPEHOCa CPEICTB W CIIOCOOOB JEHCTBUS B
PO ECCUOHATIBHYIO CPELY;

yMETh TIEPEHOCUTh 3HAHWSA B  TIO3HABATEIBHYI0 M  MPAaKTHYECKyl0  00JjacTu
KHU3HEIEATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIJ[BUTATh HOBBIC HJCH, NpPEJIaraTh OPHUTHHAIBHBIC TOJIXOAbI W PEUICHUS, CTaBUTh
npoOJIeMBI M 331a4H, IOITYCKAIOIINE alTbTePHATHBHBIC PEIICHHUS.

3) padora ¢ unopmaumeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIIOTHYECKUX CIOBapsIX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHAIU3UPOBaTh WH(POPMAIMIO Pa3IUYHBIX BHIOB U (HOpM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(dbopMyIHpOBaTh 3ampOCHl M TNPHUMEHATh pPa3IMYHBIE METOABI TPU TOUCKE H OTOOpe
Ouosornyeckoi nHMGopMaIK, HEOOXOIUMOM JIJIsl BHITIOJTHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT KCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TPEACTABICHUS OHMOIOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JHarpaMMbl, TAOIHIIBI, PUCYHKH U IPYTroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYEecKOi
uHpOpManueil: TPUMEHITh XUMHUYECKHe, (PU3NYECKHe W MaTeMaTUYeCKHe 3HAKH M CHMBOJIBL,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BIQ/ICTh HABBIKAMHU pACMO3HABaHUS U 3alIUTHl  HHpOpMAIMH, HHOOPMAIIMOHHON
0€30MacHOCTH JTNYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMH e CTBUSIMU:

1) o6menne:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BONPOCHI, BHICKAa3bIBATh
CYX/ICHUSI OTHOCHTEJIBHO BBINIONHEHUS TMpeIaraéMoi 3aJadyd, YYHUTHIBATh HHTEPECHl W
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpeJICTBA OOILICHMs, MOHUMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS! KOH(PIUKTHBIX CUTYaIlMi, YMETh CMATYATh KOH(DIUKTH U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHHS M B3aUMOJICHCTBUSA, MOHMUMATh HaMEpPEHUS
JPYTUX JOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HWCIOJIh30BAHUEM S3BIKOBBIX
CpPEICTB.



2) cOBMeCTHAs /1eITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaTbHONH pabOTHI IpU
peleHn OMOIOTUYECKON MPoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEHUCTBUS NPH peLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JACHCTBUH ¢ yu€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 UleHa KOJUIEKTHBA,

OPUHUMATh IEJIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATH W KOOPJMHHUPOBATH
NeHcTBUS 1O €€ JOCTM)KEHHUIO: COCTaBJSATh IJIaH JEHCTBUH, pacmpenensiTb pojau C Y4ETOM
MHEHHMH yYaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHON paboThl;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJIOTO YYaCTHHKA KOMaHJIbI B OOLIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJlaraTb HOBBIE IPOEKTHI, OLEHWBATh WJEH C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETHYECKOE TIOBEACHHWE B PA3IUYHBIX CHUTYaIHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OnJiaieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amusi:

UCTIONIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX U YUCOHBIX CUTYaIHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUHN LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JNEUCTBUAX M IMOCTYNKaxX MO OTHOIIEHHIO K KMBOH IPUPOJAE, CBOEMY 3/10POBBI0 U 370POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENBHYIO AEATEIbHOCTD, BBIABISATH IMPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTH COOCTBEHHBIE 3aJa4lM B 0O0pa30BATENbHOM JEATEIBHOCTH U
KU3HEHHbIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEeHUs MPoOIeMbl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpATh paMKH Y4eOHOTIO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

JieNlaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OILICHUBATH MMPHOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHHIO U MPOSIBICHUIO MIMPOKOM APYIUIIMH B Pa3HBIX 00JaCcTAX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTEeNbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHUBHI B JICATEILHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
¥ MBICIIUTENBHBIX TPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATh MPUEMBI peIIEKCUU
JUTSL OLIGHKY CUTYAaIlld, BHIOOPA BEPHOTO PEIICHIS,;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELICHHS [0 UX CHIDKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX [P aHAJIU3€ PE3yIbTaTOB JACITEIbHOCTH;

3) npuHsATHE CEOs1 U IPYTrUX:

PUHUMATH ce0s1, TOHUMast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apI'YMEHTBI JPYTUX MIPH aHAJIU3€E PE3yJIbTAaTOB JACITEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPaABO JAPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIOBeKa.



INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHus nporpaMMbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKJIIOYAIOT crenuduueckue s ydyeOHoro npeamera «buoaorusy HayuyHble 3HAHUS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESITeIBbHOCTH TI0 MOJyYSCHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWW B PAa3UYHBIX y4eOHBIX
CUTyallMsIX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojorueid. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHbI 10 rogaM 00yUeHHUSL.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MECT€ W POJU OHOJOTHMHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOekKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PEIICHUS KU3HEHHBIX 33/1a4;

YMEHHME PacKpbIBAaTh COJAEPKAHUE OMOJOTMYECKMX TEPMHUHOB U IOHATUMN: XKU3HB, KJIETKa,
opranusM, Mera0osm3M (0OMEH BEIIECTB U NPEBpallleHHEe JSHEPruH), TOMEeoCcTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoyKIust), HACIEACTBEHHOCTh, K3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHE H3jaraTb OHOJOTMYECKHE TEOpUM (KJIETOUHAs, XpPOMOCOMHas, MyTallMOHHAs,
[EHTpaJIbHAs JI0TMa MOJEKYJsipHOW Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpa3usi M MPOUCXOKIACHUS KyJIbTYpHBIX pacteHuit H. U.
BaBuiosa), onpenenats rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHHWS B OMOJIOTWHW: HAOIIOJCHUWE W ONMHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M IPOBEICHHE OHOJOTHYECKOro
9KCHEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIeyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAy4YHbBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yIbTATOB;

YMEHHE BBIJIEATh CYLIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U SYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
NPEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIIOIOTBOPEHUS, PAa3MHOKEHUSI, NHANBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE NPUMEHATHh MOJTy4YEeHHBIE 3HAHUA Uil OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBJICHUH, IS IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM )KU3HHU C 1I€IbI0 00eCTIeYeHus
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIIOJIEH, COOJIIOJIEHUs HOpM
rPaMOTHOTO TOBEACHHUS B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBLHOIO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTapHble TE€HEeTHYECKHE 3aJadyd Ha MOHO- W JUTHOpUAHOE
CKpeIlMBaHME, CIETUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIsl TIpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OpPraHU3MOB;

YMEHHUE BBINOJHATH JIAOOpAaTOPHBIE M MPAKTHYECKUEe paboThl, COOM0OAaTh MpaBWia IpU
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHUYECKH OIIEHWBATh M WHTEPIPETHPOBaTh HH(OpMALMIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOILIYI0 IICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIOMYJISIPHbIE MaTepuallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
HCCIIEAOBAHUN B OMOJIOTUY, MEAUIIMHE, OMOTEXHOJIOTHH;



YyMEHHE CO3/aBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00o00Ias
Ouonornyeckyro HHQPOPMALMI0O M3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOGHUs ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M PONU OMOJOTHMHM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHHUS, O BKJIA/I€ POCCUICKUX U 3apyOekHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa JUIsl PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COIep)KaHUuEe OMOJIOTHUECKUX TEPMUHOB U IOHATHI: BU]I, TIOMYJISIIHS,
reHo(OoH, SBONIONHS, JIBUXKYIUME CHIBI ((HaKTOpbl) 9SBOJIONUHU, MPUCTOCOOICHHOCTH
OpPraHu3MOB, BHUA000pa30BaHME, OSKOJIOTMYECKHE (AKTOPBI, HKOCUCTEMA, HPOAYLEHTHI,
KOHCYMEHTbI, PeIyLIeHTbI, LIeNN MUTaHUs, SKOJIoruyecKas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE WH3/Iaratb Ouonorndeckue Teopun (dBomonuoHHas Teopus Y. JlapBuna,
CHUHTETUYECKAsl TEOPHs SBOJIIOLNHN ), 3aKOHBI U 3aKOHOMEPHOCTHU (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBaHus riaBHBIX HampaBiieHUH u mytell sBomonuu A. H. CeBeprosa, yueHHs o
6uochepe B. . Bepnaackoro), onpeaensTb rpaHULbI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHUWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHu3alys | TPOBEICHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHHUE 3aBUCHUMOCTH MEXIy MCCIEeTyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYEHHBIX PE3yJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPH U 3aKOHOB, YMEHHE JIeTIaTh BHIBOJIBI HA OCHOBAHHUH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHUECKUX OOBEKTOB: BHUJIOB,
HOMYJIAUM, MPOJYLEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOreOLEHO30B U HSKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHM3MOB, JCHCTBHS 3KOJIOTMYECKHX (PaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B IKOCHCTEMAX, aHTPOIIOTCHHBIX W3MEHEHHN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHE TPUMEHATH TOJTY4YEeHHBIC 3HAHUS U OOBSCHEHUs OMOJOTHUYECKHX IMPOIECCOB U
SIBIICHHUH, JIJISI IPUHSTHS PAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HHU C IIEJIHI0 00 ECTICUeHHS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXarlleil NpUpoaHOH cpene, MOHMMaHUE HEOOXOAMMOCTHU
UCTIOTb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu TUISt panroHaILHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/lauM, COCTAaBIIATh CXEMbl IEepeHoca
BEIIIECTB M SHEPIUHU B SKOCUCTEMaxX (LIeTH MUTaHuA);

YMEHHE BBINOJHATH JJAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOI0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHUYECKH OIIEHMBAaTh W HHTEPIPETUPOBaTh MHPOPMALUIO OHOJIOrMYECKOTO
COJIepKaHUs, BKIIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHMA W3 Pa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOW WH(pOpPMAINK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPacCMaTPHBATh TJIOOAIBHBIC
IKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
Ononornyeckyro HHQPOPMANHI0O W3 HECKOIBKMX HWCTOYHHKOB, TPAMOTHO HCIIOJNB30BaTh
MOHSATUMHBIN anmapaT OUOJIOTHH.
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI JIJI51 YUEHUKA
* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckux A.A., PyornoB A.M.u npyrue; moj
penaknueit [Taceunuk B.B., AkiimonepHoe obmiectBo «M3maatenberBo «IIpocBenienmes

* buonorus, 11 kmace/ Cuornazos B.1., Aradonora I.b., 3axaposa E.T., AkunonepHoe
obmectBo «M3naTenscTBO «/Ipodar

METOAUYECKHUE MATEPUAJIbI 1JIs1 YUUTEJIA

1. ITonomapesa N.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 knacc. Meroguueckoe
nocobue.- M., Benrana - ['pad, 2019;

2. Ilonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Metoguueckoe
nocobue.- M., Benrana - I'pad, 2019.

3. buonorus. ba3oBelil ypoBeHs : MeTonudeckoe mocooue 1t 10-11 kmaccos

4. Meroaunueckoe nocodue ans yuutens buonorus. bazossiil ypoBeHb : 1aOOpaTOpHBIN KypHAI
mis 10-11 kmaccos

5.Metoauueckoe nocobue noAroToBIEHO K U31aHHOMY B cooTBeTCTBUU ¢ PI'OC yuebHUKyY A.
A. Kamenckoro, E. A. KpukcyHnosa, B. B. [laceunuka «buonorus. O6mas ouonorus. 10—11
KJIacChl. Ba30BBI YPOBEHBY.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. «<Enunas xomteknus Ludpossix O6pa3zoBarensHbix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - nexrponnslit yueOHHK «brONOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoerwue kaeTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6noxumus



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/subject/5/
http://ebio.ru/
http://bio-ximik.narod.ru/bio/bio.htm
http://biokhimija.ru/lekcii-po-biohimii.html

6. http://evolution2.narod.ru/index.htm - sBosrorus

7. http://nrc.edu.ru/est/r4/ - Guonornueckas KapTUHA MHpa
8. http://planete-zemlya.ru/ - ITinanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - Guonuka
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