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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpaMMbl MO OHMOJIOTUM TEOPETHUYECKYI0 OCHOBY JUIS OIpEeNieHHs] MOIXOJI0B K
(OopMUPOBAHUIO COJEPKAHUSL YUeOHOTO mpeaMeTa «BHONOTHs» COCTaBMIM: KOHIENTYAIbHBIE MOJO0XKEHUS
@I'OC COO o B3auMOOOYCIOBICHHOCTH IIeNiei, coAep)KaHus, pPe3ylbTaTOB OOydeHHs M TpeOOBaHWH K
YPOBHIO TOATOTOBKM BBITYCKHUKOB, IOJIOKEHHS 00 OOMMX LENAX W NPUHIHIAX, XapaKTEPU3YIOMINX
COBPEMEHHOE COCTOSIHME CHCTEMBI CpelHero oomero oopazoBanus B Poccwiickoit Denepanuu, a Takxke
MOJIOKEHUST O crHeuuduke OHOJOruM, €€ 3HAuUeHUM B IO3HAHUM >KUBOM MNpUpOJbl U 0oOecnedyeHuu
CYLIECTBOBaHMS 4YesioBeueckoro oOmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, ONPEICIEHbl OCHOBHBIE
(GYHKIMHU TPOTPaMMBI 110 OHOJIOTHU U €€ CTPYKTYpa.

[TporpamMma mo Omosoruu Jaét MpeICTaBICHHUE O TEIX, 00 00IIel cTparerun oOydeHus, BOCITUTAHUS U
pa3BUTHsS O0OydarolIUXcsl cpeicTBamMu ydyeOHoro mpenmera «buosnorus», omnpenenser oOsg3aTeabHOE
MIPEeIMETHOE COJIEpP)KaHUE, €ro CTPYKTYpY, paclpejieieHHe Mo pasjeliaM M TeMaM, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3y4YEHUsI y4eOHOro MaTepuayia ¢ y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKH 00pa30BaTEILHOTO MPOIIECcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaronnuXxcsl.

B mporpamme 1o OHOJOTMHM TaKKe YYUTHIBAIOTCS TpeOOBaHMS K IUTAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM U TIPEJMETHBIM pe3yibTaTaM oO0ydeHUs B (pOpMHUPOBAHMH OCHOBHBIX BHJ/IOB y4eOHO-
MMO3HABATEIPHOW  JEATEIHHOCTH/YIEOHBIX  JEUCTBUH  OOy4aloOmMXCS TI0 OCBOCHUIO  COJEpIKAHUS
O6MOoJI0rN4YecKoro 0opazoBaHusl.

B nporpamme no Ouosioruu (10—11 ximaccel, 6a30BbIil ypOBEHb) peaaTn30BaH MPUHIIUI TPEEMCTBEHHOCTH
B M3Y4eHUU OHOJorum, Onaronaps yemMy B HeH NMpOCMaTpUBAETCs HAINPaBICHHOCTb Ha Pa3BUTHE 3HAHMM,
CBSI3aHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IICHHOCTHBIX OpPHCHTAIUI
JUYHOCTH, HKOJIOTUYECKOTO MBIIICHNUS, NPEACTaBIEHUN O 3J0pOBOM oOpa3e XU3HU U Oepe’KHbIM
OTHOIIIEHUEM K OKpYyXKaromied mnpupomHoi cpene. [losTomy Hapsgy ¢ u3ydeHHEeM OOIEOMOJOTHUYECKHUX
TEOpPHUiA, a TaK)Ke 3HAHUN O CTPOEHUU KUBBIX CHCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX
B HHUX IPOIECCOB B MpOTpamMme MO OMOJIOTHH YJEJIeHO BHUMAaHUE HCIOJIb30BAHUIO MOJYyYEHHBIX 3HAHUU B
MOBCETHEBHOM KM3HU JJISl PEUICHHs MPUKIAJHBIX 33aa4, B TOM 4YHCIE: NMPOPHIAKTUKH HACIEACTBEHHBIX
3a00JIeBaHUI  YE€NIOBEKa, MEAWKO-TeHETUYECKOTO KOHCYJIbTUPOBAaHUS, OOOCHOBAaHHSA 3KOJOTHYECKH
1enecooOpa3Horo MOBEJICHUS B OKpYXKalolel MPHUPOJHON cpele, aHaau3a BIMSHHUS XO3AHCTBEHHOM
JeSITeIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPHUPOJHBIX U MCKYCCTBEHHBIX SKOCHUCTEM. Y CUJICHHE BHUMAHUS K
MPUKIAHON HaMpaBJIEHHOCTH Yy4yeOHOro mpeamera «buosioTHs» MPOAUKTOBAHO HEOOXOIUMOCTBIO
ofOecrieueHUs YCIOBHUH JJsi pEIIeHUs OJHOW U3 aKTyalbHBIX 3aJad IIKOJBHOTO OHOJOTHYECKOIro
oOpa3oBaHus, KOTOpas mpeanosiaraeT (GopMupoBaHHE y OOYYaIOIIUXCS CHOCOOHOCTH aJanTHPOBATHCS K
W3MEHEHUSM TUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa oOecrednBaeT
(dbopMupoBaHHe y 00YJarOMUXCS TPEACTABICHUN 0 HAYYHON KapTHHE MUpPA, paciiupsieT U 0000111aeT 3HaHus
0 KMBOW Mpupoje, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3allMd M HBOJIIOIMHU, CO3IAET
yCIOBUSL NJIsi: TO3HAHUS 3aKOHOB JKUBOW MpHpOAbI, (hopMupoBaHHs (DYHKIMOHAILHOW T'PaMOTHOCTH,
HABBIKOB 3/I0POBOTO U 0€30MacHOTO 00pa3a JKU3HU, IKOJIOTUYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIIICHUS
K KUBOH IPUPOJIE U YEIOBEKY.

bonbmioe 3HaueHue OMOJOTHMS HMMEET TaKXKe Ul PELIeHHs BOCIUTATEIbHBIX M PAa3BUBAIOLIMX 3a/1ad
cpeaHero obmero oOpa3oBaHuUs, coluanu3auu oOydarouiuxcs. M3yuenue Ouosioruu oOecrneynBaeT
ycnoBust Uit (JOPMUPOBAHUSL WHTEIUIEKTyalbHBIX, KOMMYHHUKAIIMOHHBIX W HMH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYNIbTYphl, CHOCOOCTBYET HHTErpalMd OHOJOTMYECKUX 3HAHUH C TNPEACTaBICHUSAMH U3
JIPYruX Y4eOHBIX IMPEeIMETOB, B YAaCTHOCTH, (U3UKU, XUMUM U reorpadpuu. Ha3BaHHbIE MONOXKEHUS O
npeJHa3HauYeHUH ydeOHoro mnpeaMera «bHOJOTHsS» COCTAaBMIIM OCHOBY MJISl ONpENENCHHsS MOIXOJOB K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPIKaHUs, IPEJCTABICHHOTO B IPOrpaMMe 1Mo OHOJIOTHH.



OT10op coxepkanusi yuebnoro mpenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TO3UIHMA
KYJIBTYpOCOOOPA3HOTO TMOAX0J[a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIMECs TOJKHBI OCBOMTH 3HAHHS H
yMEHUS, 3HauuMble Ui (HOpMUpPOBAHHMS OOLICH KYIbTYphl, ONPEACISIONINE aJeKBAaTHOE IOBEICHHE
YeJloBeKa B OKpYXKarolleld MPUpOIHON cpesie, BOCTPEOOBAHHBIC B MOBCETHEBHON JKMU3HU U MPAKTHUECKOU
nearenbHOcTH. Oco00e MECTO B 3TOM CUCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTHI COAEPIKaHUs, KOTOPBIE CIIy>KaT
OCHOBOH it (pOpMHUpPOBAHMS TPEACTABICHUH O COBPEMEHHON E€CTECTBEHHO-HAYYHOH KapTUHE MHpa U
LIEHHOCTHBIX OPUEHTALUSAX JUYHOCTH, CHOCOOCTBYIOLIUX I'YMaHU3ALUN OHMOJIOrHYECKOro 00pa30BaHMsL.

CrpykTypupoBaHHE cOAEpKaHMsI ydeOHOro Marepuaja B Hporpamme Mo OHOJIOTHUHM OCYIIECTBIIEHO C
y4€TOM TPUOPUTETHOTO 3HAYEHUS 3HAHWUK 00 OTIMYHMTENBHBIX OCOOCHHOCTSIX JXHUBOW TPUPOMABI, O e
YpPOBHEBOM OpraHu3allid M HBOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKType Y4eOHOro mpeamera
«buonorus» BbLAEIEHBI CIEAYIOLIUE COAEpXKaTelbHble TMHUM: «buojorus xak Hayka. MeToJpl HAy4HOIO
no3HaHusy, «KieTka kak Onosiorudeckas cucreMay, «OpraHusm Kak Ouojorudeckas cucremay, «Cucrema u
MHOT00Opa3ue OpPraHuYecKOro MHUpa», «IBOJIOLUS KUBOW NPUPOABD», «IKOCUCTEMBI U MPUCYIIHE UM
3aKOHOMEPHOCTH.

Lenbp u3ydenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE — OBJaJIeHHE OOYy4aroIIMMMCS
3HAHUSIMHM O CTPYKTYPHO-()YHKIIMOHAJIBHOW OpraHM3alMM >KMBBIX CHCTEM pPa3HOIO paHra W MpuoOpeTeHue
YMEHHI UCHOJIb30BaTh ATH 3HAHUS JJIS TPaMOTHBIX JEHCTBUN B OTHOLIEHUH OOBEKTOB JKUBOM MPUPOIBI U
pelIeHNs Pa3INYHbIX )KU3HEHHBIX MPoOIIeM.

JoctrkeHune 1enu u3zydeHus ydeOHoro mpeamera «buosnorus» Ha 0a30BOM ypoBHE OOecreunBaeTcs
pelIeHUEM CIeIyIOIUX 3a/1ay:

OCBOEHHE OOYyJaromMMHCS CHUCTEMBbl 3HAHUW O OHOJOTMYECKUX TEOpHsX, YYEHHAX, 3aKOHaXx,
3aKOHOMEPHOCTSX, THIOTE3aX, NpaBuUiaX, CIYKallUX OCHOBOM ais (opMHUpOBaHMS MPEICTABIECHUH O
€CTECTBEHHO-HAYYHOW KapTUHE MHUpPA, O METOAAaX HAy4dHOIO IO3HAHMs, CTPOEHUM, MHOT00Opaszuu u
0COOEHHOCTSIX ’KMBBIX CHUCTEM DPA3HOTO YPOBHS OPraHM3alllH, BBIAAIOLIMXCS OTKPBITHSIX M COBPEMEHHBIX
HCCIIEIOBAaHUSX B OMOJIOTUH;

(dopmupoBaHue y oOydaromuxcs MO3HABATENbHBIX, HHTEUIEKTYalIbHbIX U TBOPYECKUX CIIOCOOHOCTEH B
Ipolecce aHaln3a JaHHBIX O IyTAX pPa3BUTUsA B OHOJIOTMM HAY4YHBIX B3IVISJIOB, MJEH M IOIXOIOB K
W3YYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alluu;

CTaHOBJICHUE Yy OO0ydaroluxcs oOwell KyabTypbl, (QYHKIMOHAIBHOM I'paMOTHOCTH, pa3BUTHE YMEHHM
OOBSICHATh U OLICHUBATH SBJIEHUS OKPY)KAIOLIEr0 MHUpaA UBOW MPHUPOJbl HA OCHOBAaHMM 3HAHWUN U OIbITA,
[IOJIy4EHHBIX NPU U3y4E€HUHN OUOJIOTUH;

¢dopmupoBaHue y OOy4arOIUXCsd YMEHUH WIUIIOCTPUPOBATh 3HAUYE€HUE OHOJIOTMYECKUX 3HAHUHA B
IIPAKTUYECKOM  JESATEIBHOCTH 4YEJIOBEKA, PAa3BUTHM COBPEMECHHBIX MEIULMUHCKUX TEXHOJOTHH W
arpoOMOTEXHOJIOTHif;

BOCIMTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHMS YEIOBEKOM >KHMBOW MPHUPOJbI, HEOOXOIUMOCTH
Oepe’KHOrO0 OTHOLIEHUS K HeH, COONIIOJeHMsS STUYECKUX HOPM IpU HPOBEIEHUM OUOJOTHYECKUX
HCCIEIOBAHUM;

OCO3HAHME LIEHHOCTH OMOJIOTUYECKUX 3HAHWUU Ul MOBBILICHUS YPOBHS AKOJOTMUECKOW KYJIbTYpPBI, JUIS
(dbopMUpOBaHUS HAYYHOTO MUPOBO33PEHMS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHMM M YMEHUH B MOBCEJHEBHOM XU3HHM Ul OLEHKH IOCIEACTBHI
CBOEH JesTeIbHOCTH 10 OTHOLICHHMIO K OKpyXaromed cpene, coOCTBEHHOMY 3/I0pOBbIO, 0OOCHOBAaHUE U
coOuoiIeHne Mep MpoHIaKTUKU 3a001€BaHui.

B cucreme cpeanero oOmero oOpas3oBanust «buonorus», usydaemas Ha 0a30BOM YpOBHE, SBIISETCS
00s13aTeNIbHBIM Y4E€OHBIM NPEIMETOM, BXOJSIIMM B COCTaB MpeaMeTHOM obsactu «EcTecTBeHHO-Hay4HbIE
IIPEIMETBD.

Jlnst u3ydeHus: 61ojoruu Ha 6a30BOM YpOBHE CpeiHero oouiero oopazoBaHus oTBoaAuTCsS 68 yacoB: B 10
knacce — 34 vaca (1 gac B Henenmto), B 11 ximacce — 34 gaca (1 gac B Heemnio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

Bbuosorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUECKUMH M JIPYTUMHU €CTECTBEHHBIMH
HayKamH, ¢uiocopueil, 3TUKOH, 3CTETUKON U npaBoM. Poip Ouonoruu B (popMHpOBaHUM COBPEMEHHOMU
Hay4yHOU KapTuHbl Mupa. CucremMa OM0JI0rM4eCKUX HAYK.

Metonpl  mO3HaHMA KUBOM  mpuponbl  (HAONIOEHUE, OKCIEPUMEHT, OINMCAaHWE, HU3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konpuos, x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PA0OThHI:

[Ipaktnueckas pabora Ne 1. «lcnonmp3oBaHue pa3nMYHBIX METOJOB INMPU H3Y4EHUU OHOJIOTUYECKUX
0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMA.

Kusbie cuctembl (OHMOCHCTEMBI) Kak MpeAMET H3ydeHHs Ouojoruu. OTiIWYyMe >KUBBIX CHCTEM OT
HEOpPraHW4YeCKOW PUPOIbIL.

CpoiictBa OmocucteM U HMX pa3HoOoOpasue. YpPOBHM OpraHu3alid OHWOCHCTEM: MOJEKYISPHBIH,
KJIETOYHBIN, TKAHEBBINA, OPTaHU3MEHHBIHN, TOMYJSIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTEOIIEHOTHIECKHH),
ouochepHbIi.

JdemoncTpaumnu:

Tabmuip! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, « Y POBHH OPraHU3aIlUN KUBOW TTPUPOIBD».

O6opynoBanue: moaens Mosiekyiasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XVUMHYECKUN COCTaB KJIETKH. XHUMHYECKHE DJJIEMEHTBI: MaKpPOIEMEHTBI, MUKPOIJIEMEHTHL. Bona wu
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEpaIbHBIX BelllecTB B KieTke. [loanep:kanne ocMoTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue 6€1K0B. AMUHOKUCIOTHI — MOHOMEpPHI OenkoB. HezameHnMble U 3aMEHUMBbIe
AMUHOKHCIIOTBl. AMHUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOW MOJEKYJbl (IIepBUYHASL,
BTOpHUYHAs, TPETUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHE CBOWcTBa OenkoB. buonorumueckue
GbyHKIUH OEITKOB.

®epMeHThl — OuoJsiornyeckue karanuzartopbl. CrtpoeHue (epMeHTa: aKTUBHBIM LIEHTP, cyOcTpaTHas
cneruduanocts. Kodpepmentsl. Butamunbl. OTnnunst epMEeHTOB OT HEOPraHUYECKHX KaTalau3aTOPOB.

YrneBoasl: MOHOcaxapuabl (TIIOKO3a, pubo3a M J1e30KcUpub03a), Aucaxapuibl (caxaposa, JIaKTo3a) U
MoJIMcaxapyuabl (Kpaxmall, TIIMKOTeH, [eJUTi0J03a). buonornueckue GyHKIMH YTIEBOIOB.

Jlunupel:  Tpurnuuepuabl, dochomunuabl, crepouabl. [ 'uapoduIbHO-TUAPOPOOHBIE  CBONCTBA.
buonorunueckue Gpynkiuu munuaos. CpaBHEHUE YIII€BOOB, OCIKOB U JIUIHIOB KaK HCTOYHUKOB YHEPTHH.

Hyxnennossie kucnotsl: JJHK u PHK. Hyxieotuasl — MOHOMEpPBI HYKJIEHHOBBIX KUCIOT. CTpoeHHE U
¢ynkuuu JJHK. Ctpoenne un pynxuun PHK. Buast PHK. AT®: ctpoenue un pyHKIMH.

[Mutonorus — Hayka o kjetke. Kiietounas Teopust — nmpuMep B3auMoJIeicTBUs uael U (pakToB B HAyYHOM
MIO3HAHUU. MEeTO/Ibl U3yUEHMSI KIIETKH.

Knerka kak nenoctHas »uBas cucrema. OOIiue NMpU3HAKU KIETOK: 3aMKHYTas HapyxXHas MeMOpaHa,
moutekyisl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oernka.

Tunbl KiIeTOK: SyKapHOTHYecKass W TNpokapuoThueckas. OCOOEHHOCTH CTPOEHHs MPOKAPHUOTHUECKOM
kinetku. Kierounas crtenka Oakrepuil. CTpoeHHE JYKapUOTHUECKOW KiIeTKh. (OCHOBHBIE OTIMYHS
pacTUTENbHOMN, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAs! CTEHKA, IIMKOKAIMKC, UX (yHKuuu. [lnazmaTuueckas
MeMOpaHna, e€ cBoiictBa u QpyHkiuu. Lluronnazma u e€ opranounsl. OqHOMEMOpPaHHbIE OPraHOUIBI KICTKH:
OIIC, anmapar ['onbmxu, im3ocoMbl. [lonyaBTOHOMHBIE OpraHOWIbI KJIETKH: MUTOXOHJPHM, IIACTUIBI.
[Ipoucxoxxaenne MUTOXOHAPHA M TIacTUA. Buael tumactua. HememOpaHHBIE OpPraHoMIbl KIETKH:
puOOCOMBI, KJIETOYHBIA LEHTpP, LEHTPUOIH, PECHUYKH, JKIYTHKH. DYHKIHH OpPraHOWIOB KIETKH.
BxnroueHnust.

SAnpo — perynasTopHblil neHTp kieTku. CTpoeHue sizpa: saepHas o0ojo4ka, KapuoIlulasma, XpOMaTHH,
SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoHcTpaumnu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, x. Yorcon, ®@. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XHUMUYECKMX JJIEMEHTOB B HEXKHUBOW Tmipuponae», «Pacmpenenenue
XMUMHMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJEN.

Tabmuis! u cxembl: «llepuoauueckas Tabaua XMMHUYECKUX IEMEHTOBY», «CTpOEHHE MOJIEKYIIbI BOJBDY,
«buocunte3 Oenka», «CTpoeHue Momekynbl Oenkay, «Crtpoenue (epmenta», «HykienHOBBIE KHCIIOTHI.
JHK», «Crtpoenue moisexynsl ATDy», «CTpoeHue syKapHOTHUECKOW KIETKW», «CTpOEHHE >KUBOTHOM
KIeTKW», «CTpOeHHE pacTUTENIbHOW KIETKN», «CTpOEHHE MPOKAPUOTHYECKOW KIETKW», «CTpoeHue sapa
KJIETKW», «YTIEBOBI», «JIumuapm.

OGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyIOBaHWE I TPOBEACHUS HAOIIOACHUN, H3MEpPEHUH,
AKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlaGoparopHas paborta Ne 1. «3yueHne kaTaIUTUHYECKON aKTUBHOCTU (DEpPMEHTOB (Ha MPUMEpPE aMuUIIa3bl
WJTU KaTajiasbl)».

Jlabopatopnass pabora Ne 2. «/3ydeHue CTpPOCHHS KJIETOK pAcCTEHUH, JKUBOTHBIX M OaKTepuid TOJ
MHKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax v UX OMHUCAHUEN.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM MeTa00JU3M. ACCUMWISIUS (TUIACTUYECKUM OOMEH) W JAMCCUMUIISITUS
(oHepreTuyeckuii 0OMeH) — JBE CTOPOHBI €IMHOTO Mpoliecca mMeradosn3Mma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTrUU B IOHUMAaHUU MeTaboIU3Ma.

Tunber oOMmeHa BemiecTB: aBTOTpO(dHBI U TerepoTpodHbIi. Pons depMeHTOB B 0OMEHE BeIIecTB U
MIPEBPAICHUH SHEPTUU B KIIETKE.

®dotocunre3. CeroBas u TemHOBas (a3bl ¢orocuHTe3a. Peaknun ¢dotocurTe3a. DPHEeKTUBHOCTH
¢doTocunTe3a. 3HaueHue GOTOCHHTE3a Ui KU3HU Ha 3emie. BiusHue ycinoBuil cpenbl Ha (OTOCHHTE3 U
CHOCOOBI TIOBBIIICHHSI €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYoIIe OakTeprun. 3Ha4YeHHe XeMOCUHTEe3a IS )KU3HH Ha 3eMIle.

DHepretudeckuii oOMeH B kiieTke. Paciiennenue BemecTs, BhIACICHUE U aKKyMYJIUPOBAaHUE SHEPTHH B
KJIETKE. DTallbl SHepreTudyeckoro oomena. I mukonus. bpokenue u ero Buabl. KucinopoaHoe okucienue, wiu
KieTouHoe npixanue. OkucnutenbHoe GochopunupoBanue. IGGEeKTUBHOCTh YHEPTETUUECKOTO OOMEHa.

Peakiun matpuuHoro cunte3a. l'eHernyeckas wuHdopmamus u JIHK. Peanuszauus renermueckoit
uHpopmanuu B kieTke. ['eHeTnueckuit ko U ero cBoiictBa. TpaHckpumuus — MaTpuuHblii cuHte3 PHK.
Tpancnsanus — O6uocunTe3 Oenka. Drtambl TpaHcmauuu. KoaupoBanue amMHHOKUCIOT. Ponb pubocom B
O6uocuHTe3e Oenka.

Hexnerounsle ¢opmbel >ku3Hu — BUpychl. HMcropust otkpeiTus BupycoB ([. W. VBanoBckwmii).
OCOOEHHOCTH CTPOEHMS U KU3HEHHOro IMKIa BUpycoB. bakrepuodaru. bone3nu pacteHuid, )KUBOTHBIX U
4eJioBeKa, BbI3bIBacMble BHpycamu. Bupyc nmmmyHozxeduiuta uenoseka (BUY) — Bo3Oymurens CITN/a.
OOpatHasi TpaHCKpUIIMs, peBepraza U HuHTerpaza. IlpodunakTika pacnpocTpaHEeHHs BUPYCHBIX
3a00JIeBaHHH.



JdemoHcTpaumnu:

[Toptpetsl: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tumbl nutanus», «Metabomusmy», «MUTOXOHAPUSI), « IHEPTETUICCKUA OOMEHY,
«Xnoporutacty, «Porocunte3», «Crpoenue JJHK», «Crpoenme u QyHKIHOHUpOBaHHE TeHay, «CHHTE3
Oenka», «l'eHernyeckuid kony, «Bupyce», «bakrepuodarn», «CTpoeHHe M >KU3HEHHBIH LUK BUpYyca
CIINa, 6axrepuodaray, «Pemmukanus JHK».

O6opynoBanue: Mmonenu-anmumkanuu «Yasoenue JHK wu Tpanckpumnmums», «buocwHTe3 Oenkay,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBHAYaJIbHOE PAa3BUTHE OPraHU3MOB.

KieTounslii MK, WU KU3HEHHBIA UK KieTku. MaTepdaza m murto3. Ilporeccel, mporekarmue B
uHTepdaze. Permmmkanms — peakuust marpuanoro cuuTe3a JJHK. Crtpoenme xpomocom. XpoMOCOMHBIH
Ha0Op — KapHOTHIL JIUTUTOMIHBIA M TAaIUIOWAHBIA XPOMOCOMHBIE HAO0OpHL. Xpomaruasl. L{uTonorunyeckue
OCHOBBI Pa3MHOKEHUS U UHIUBUIYAIIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue kinetkn — muro3. Craguu Mutosa. lIporeccsl, mpoucxosiiyue Ha pa3HbIX CTaTUSX MHUTO3a.
buosornueckuit cMbICIT MUTO3A.

[Iporpammupyemast rudesb KIETKH — aromnTo3.

@opMBl pa3MHOXKEHHSI OpraHU3MOB: Oecrosoe M moJjioBoe. Buapl Gecrnionoro pa3mMHOXKEHHS: JEJIEHUE
HaJBO€, IOYKOBaHHE OJHO- M MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTUBHOE pPAa3MHOXKEHHE.
HckyccTBEHHOE KIOHMPOBAHUE OPTaHU3MOB, €70 3HAYEHUE IS CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €70 OTIINYHNS OT OECIOIOrO.

Meiio3. Cramuu meiiosza. [lpomeccel, mpoucxosmsamye Ha cTaausx menosa. IloBemeHne XxpoMocom B
Mmenose. KpoccrnHrosep. bruosmornueckuii cMbICI M 3HaYEHUE MEH03a.

['amerorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. [10JIOBBIE Kene3bl: CEMEHHUKU U
auyHukd. OOpa3oBaHUME U pa3BUTHE IIOJIOBBIX KIETOK — TaMmeT (CrepMaTo30u[, SHIEKIeTKa) —
crepMarorene3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS SHMIEKIETOK U CcrepMaro3ouaoB. OII0oJ0TBOpPEHHE.
[TapTrenorenes.

NunuBuayanpHOe pa3BuTHE (OHTOrEHE3). OMOpHUOHAIBHOE pa3BUTHE (AMOpHOreHe3). OTarbl
SMOpPHOHAILHOTO Pa3BUTUSL Y TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTPYJALMs, OpPraHOreHes3.
[TocTamOproHanbHOE pa3BUTHE. TUIBI TOCTAIMOPUOHAIBLHOTO PAa3BUTHS: MPsAMOE, HENPsIMOe (JITUMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIE YPOICTBA.

Poct u pa3zsutue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUs: CTPOEHUE CEMEHH, CTaJIUH Pa3BUTHSL.

JdemoncTpauuu:

Tabmuipl u cxembl: «POpPMBbI pa3MHOKEHHSI OPraHU3MOBY, «JIBOITHOE OIUIOAOTBOPEHHUE Y IBETKOBBIX
pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHHi», «/leneHue kineTku Oakrepuii», « CTpOCHHUE MOJIOBBIX
KJIeToK», «CTpoeHue Xpomocombl», «Kierouneli uukmy, «Pemmukanus JIHK», «Mwutos», «Meios»,
«IIpsmoe u HempsiMoe pa3BuTue», «l'ameTroreHe3 y MIEKONMUTAKOIIMUX U 4YeloBeKa», «OCHOBHBIE CTaauu
OHTOT'EHE3a».

O6opynoBaHue: MHKPOCKOI, MHKporpenapaTsl «CrepMaTo30uabl MIIEKOMHUTAIOUIET0», «SIHekneTka
MJIEKONUTaIIEro», «Kapuokunes B KieTkax KOpeIlKa JyKay, MarHUTHas MOJeNb-aluinkauus «/lenenue
kneTkn», Moaens JIHK, Moaens meTadazHoil XxpOMOCOMBI.

JlabopaTopHbIe H IPaKTHYECKHE PadOThI:

JlaboparopHas pabota Ne 3. «HabmromeHue MuTo3a B KIIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIpenaparax.

JlaboparopHas pabota Ne 4. «M3ydyeHne CTpOEHHUs MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOTpenapaTax».

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB.

[Ipenmer u 3amauu reHeTWKH. Vcropus pa3BUTHS TEHETUKH. Poib HUTONOTMH W SMOPHOJIOTHUU B
CTAaHOBIIEHUU TEHETHKU. BKIaa poccuickux © 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeETOoIbl



TeHeTUKH  (TUOpUIONIOTUYECKUM,  LIUTOTCHETHUYECKUH,  MOJEKYIIpHO-reHeThdyeckuii).  OCHOBHBIE
IFEeHETUYECKUE OHATHA. | 'eHeTnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpELIMBaHUM.

3aKOHOMEpPHOCTH HAcJeIOBaHMs TPHU3HAKOB, YycraHoBieHHble [. Menzaenem. MonorubpuaHoe
CKpEelIMBaHUE. 3aKOH eIUHO-00pa3us THOpUAOB mepBoro mokosieHus. IIpaBuino noMuHupoBaHMs. 3aKOH
paciuenaeHus npu3HakoB. ['unore3a unctorsl ramet. [lonHOE U HEMOJIHOE TOMUHUPOBAHUE.

JuruOpunHoe CKpemuBaHHe. 3aKOH HE3aBHCHMOTO HACJIEOBaHHUS MNpU3HAKoB. lluTorenermueckue
OCHOBBI TUTMOPUJHOTO CKpelllMBaHus. AHAIU3UpYyollee CKpelrBanue. Vcnoap30Banue aHaIM3UPYIOLIErO
CKpEILMBAHUS JUIsl ONIPEICIIEHNS TEHOTUIIA OCOOU.

CueruieHHOe HacieqoBaHUe mpu3HakoB. Pabora T. Moprana mo CIEIUICHHOMY HACJICIOBAaHUIO T'€HOB.
Hapymienue cuenenus reHoB B pe3yJbTaTe KpOCCUHIOBEpa.

XpOMOCOMHasl TEOpUsl HACIIECTBEHHOCTH. | eHeTuuecKue KapThl.

I'enernka mosia. XpoMOCOMHOE OIpeAeeHHUE 10J1a. AyTOCOMBI U MOJIOBbIE XpPOMOCOMBI. ['oMorameTHbie
U reTeporamMeTHble Oprann3Mbl. HaciiejoBanne npru3HaKoB, CHEIIEHHBIX C TIOJIOM.

N3menunBocTh. Buapl HM3MEHUYMBOCTH: HEHACJEICTBEHHAass W HacleACTBeHHas. Poab cpeapl B
HEHACJIEJICTBEHHOW HM3MEHUYMBOCTH. XapaKTepUCTUKAa MOIAU(PHUKAIMOHHON M3MEHUYMBOCTU. BapualmoHHBIH
psa v BapuanmoHHas kpuas. Hopma peakiuu npusHaka. KosinuecTBeHHbIE M KaUECTBEHHBIE PU3HAKU U UX
HopMa peakiuu. CBolicTBa MOTU(DUKAITMOHHONW N3MEHYHBOCTH.

HacneacrBennas, wnam TeHOTHNHUYECKas, W3MEHYHMBOCTh. KoMmOWHAaTHBHAsT W3MEHYMBOCTh. Meiio3 u
MOJIOBOM  Mpolecc — OCHOBA KOMOMHATMBHOW  HM3MEHYMBOCTH. MyTalMoHHas HM3MEHYHUBOCTb.
Knaccudukanus Myranuii: reHHbIe, XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MpUUKHBI MyTauuid. MyTareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HacieAcTBeHHOU n3MenuuBoctu H. . BaBuosa.

BHesiepHas Haciae/1ICTBEHHOCTh U U3MEHUYUBOCTbD.

I'eneruka uenoseka. Kapuotun uenoBeka. OCHOBHBIE METO/bl T€HETHKU YeJIOBEKa: I'€HEalOTHYECKHil,
OJIU3HEIOBBIN, ITUTOTEHETUYECKUM, OHOXMMHUYECKHH, MOJICKYIsIpHO-TeHeTHueckuii. CoBpemMeHHOe
ONpe/IeJICHUE T€HOTHUIIA: MOJHOT€HOMHOE CEKBEHHMPOBAHHUE, N€HOTUIIMPOBAHNE, B TOM YHCIIE C MOMOILIBIO
[111P-anamu3a. HacnencrBeHHbIe 3a00JIeBaHUS YeJIOBEKA: I'CHHBIC OO0JIC3HHM, OOJIC3HH C HACICACTBEHHOM
MIPeIpacloOKEHHOCThIO, XPOMOCOMHBIE Oose3Hr. ComaTHueckue U reHeparuBHble MyTaluuu. CTBOJIOBBIE
kneTku. [lpuHiunel 3mopoBoro obpasa >KU3HH, AUArHOCTUKH, MPOGUIAKTUKUA M JI€UEHUS T€HETHYECKUX
Oone3nell. Menuko-reHeTUYECKOe  KOHCYIbTHPOBAaHUE. 3HAYCHHE  MEAMIMHCKOM  TEHETUKH B
MPeIOTBPAILLIEHUH U JICYEHUU T€HETUYECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemoncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeer-Pecosckuii, H. U.
Baswuios.

Tabmumpsl u cxembl: «MOHOTMOpUAHOE CKpEUIMBaHHME W €ro LUTOTEHETHYeCKas OCHOBa», «3aKoH
paclIerIeHHUs] U €ro LIUTOre€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI raMeT», «urudpuaHoe ckpelnBaHie»,
«uronornueckue OCHOBBI JTUTHOPHUIHOTO CKpemuBaHusy, «Meito3y, «B3aumoneicTBue aienbHBIX
reHOB», «l'eHeTndeckne KapTbl paCTEHHM, )KUBOTHBIX U 4elOBEKa», «l eHeTuka nosua», «3aKOHOMEPHOCTH
HacJeA0BaHus, CLUEIJIEHHOTO ¢ nojioM», «KapuoTumsl yenoBeka U KUBOTHBIX», «Buabl M3MEHUHMBOCTWY,
«Moauduxanionnas Hu3MeHUMBOCThY», «HacnemoBanue pesyc-pakropay», «l'eHeTuka Trpymnm KpoBU»,
«MyTannoHHas U3MEHYUBOCTDY.

Ob6opynoBanue: MoJenu-ammInKanuu «MoHOTHOpHIHOE CKpeluBaHuey, «HemoaHoe TOMUHUPOBaHUEY,
«lurubpunHoe ckpemuBanuey, «llepekpéct XpoMocom», MHKPOCKON M MHKporpenapar «J[po3zoduiay
(HOpMa, MyTaluu (GOPMBI KPbUILEB U OKpPAacKH Tena), repobapuii «I'opox moceBHOI».

JlabopaTopHbIe H IPaKTHYECKHE PadOThI:

JIaGopatopHas padora Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPHIHOTO U AUTHOPUIHOTO CKPELIUBAHUS Y
Ipo30(UIIBl HAa TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopatopHass pabGora Ne 6. «M3yueHne MOIUPHUKAIIMOHHON HW3MEHUMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO PsAJla U BAPUALIMOHHOMN KPUBOI.



JIaGopatopHas pabota Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpPOTIpEnapaTaxy».

[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesnexuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W Ipolecc. 3apoKJIeHHe celleKnu U aoMectukanus. Yuenue H. . BaBunosa o
[EHTpaxX MPOMCXOXKACHUS M MHOT000pasusi KyIbTYPHBIX pacTeHUH. LIEHTpbI MPOUCXOXKICHHUS JOMAIIHUX
XKUBOTHBIX. COpT, IOpOJIa, LLITAMM.

CoBpeMeHHbIE METOJBI CeNleKIUH. MacCcoBBI M WHAWBUIYAIBHBIH OTOOPHI B CEJIEKIMHU DPACTCHUN H
KUBOTHBIX. OlleHKa JKcTepbepa. bIM3KOpOJICTBEHHOE CKpellMBaHWE — HWHOpUAMHI. Ywucras IUHUS.
CkpemuBanue YUCTBIX JHHHUK. [erepo3mc, wim ruOpugHas cuia. HepojacTBeHHOE CKpeUlMBaHuE —
ayrOopuauar. OtnanénHas tuOpumusamust u e€ ycrnexdu. VICKyCCTBEHHBI MyTareHe3 M IOJy4eHHE
MOJIMIIIIONUIOB. JloCTHKEHMSI CENEKIIUN paCTEHUH, KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHonorust kak orpaciib Npou3BojAcTBA. ['eHHas MHKeHepus. DTamlbl CO3JaHUsI PEKOMOMHAHTHOMN
JAHK wu tpancrenHbsix opranu3mMoB. KnerouyHas unHxeHepud. Kietounsie KynbTypbl. MHKpPOKIOHAIBHOE
pa3MHOXeHHe pacTeHuil. KioHupoBaHUE BBICOKOTIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Dkojnorudeckue u studeckue npoodieMsl. 'MO — reneTndecku MOIUGUIIMPOBAHHBIE OPraHU3MBI.

JleMoHCTpanuu:

IToptpetsr: H. Y. Basuiios, U. B. Muuypumn, I'. 1. Kapnieuenko, M. @. lBaHoB.

Tabmumel m cxembl: Kapta «LleHTpbl NPOUCXOXKIEHHSI U MHOTO0Opa3usi KYyJIbTYPHBIX PAacTEHUID»,
«[lopoapl poOMamIHUX >KUBOTHBIX», «CopTa KyJabTYpHBIX pacTeHuit», «OtnanéHHas THOpUAU3ALN,
«Pabotel akamemmka M. @. MBanoBay, «llomumiongusa», «OOBEKTHl OHOTEXHOJOTHHY, «KiaeTouHble
KYJIBTYpPBI ¥ KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U IEPEHOC F€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKU IJIOJI0B M KOPHEIUIOJOB JAUKHX (OPM M KYJIbTYPHBIX COPTOB pAacCTEHUH,
rep6apuii «CelbCKOX035HCTBEHHbIE PACTEHUSY.

JlaGopaTopHble M MpaKTHYecKue padoThbi:

Okckypeusi «OCHOBHBIE METOABI U JIOCTUXKEHHUS CEIEKIMHU PACTEeHUH M KUBOTHBIX (HA CEJEKIMOHHYIO
CTaHLUIO, TUIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIM y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1a00paToOpHIo
arpoOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOUOHHAS OMOJIOTHS.

[IpennochlIku BOSHUKHOBEHHSI BOJIIOUOHHON TEOPUH. DBOIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
Brnusinue 3BOJIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTHX HAYK.

CBunerenbctBa 3Bojtouuu. [lageoHTonorndeckue: MOCIEAOBATEIbHOCTh IOSBICHUS BHJIOB B
MAJIEOHTOJIOTUYECKON JIETOMUCH, TiepexoiHbie (popmbl. buoreorpaduueckue: cxoAcTBO U paznuyue (ayH u
(b10p MaTepuKoOB U OCTPOBOB.

DOMOpPHUOJIOTMYECKHEe: CXOJICTBA U Pa3Inyusi SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTHYHbIC, PYAUMEHTapHBIE OpraHbl, aTaBU3Mbl. MoOIEKyIsIpHO-
OMOXMMHYECKHE: CXOJCTBO MEXaHM3MOB HACIEJACTBEHHOCTH U OCHOBHBIX METAOOIMYECKUX MyTEH y BceX
OpraHU3MOB.

OpomoronHas teopusi Y. [lapBunHa. IIpennoceuiku BO3HMKHOBEHUS JapBUHU3MA. J[BUIKyIllME CHIIbI
SBONIONMKM  BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TIPU OTPAHUYCHHOCTH PECypCOB,
HeonpeaenéHHas U3MEHYMBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopust sBoonnu (CTD) u €€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBontonusd. [lonynsiiuus kak eIuHULIa BUAA U SBOTIOLUH.

JBuxymmue cuibl ((hakTopbl) SBOTIONMH BUJIOB B MpUpoae. MyTallMOHHBIN Tpoliecc 1 KOMOMHATHBHAS
W3MEHUYUBOCTb. [lomynsiroHHbIe BOJTHBI U Ipeiid reHoB. V301 1 MUTpALIHSL.



EctecTBenHslit 0TO0p — Hanpasistonuil Gpakrop spotorru. @opMbl €CTECTBEHHOTO 0TOOPA.

[Tprucnoco6IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONHUH. [IpuMeps! mpucnocoOIeHnii y OpraHu3MOB.
Apomop¢ho3bl 1 UIHO-aJalTALUH.

Bun u BumooOpaszoanme. Kputepuu Buma. OcHoBHBIE (GOpMBI BHI000pa3oBaHMs: Teorpadudeckoe,
9KOJIOTMYECKOE.

MakposBomtorus. @opmMbl 3BomONMH: (uIeTHYecKas, TUBEPreHTHAs, KOHBEPTCHTHAs, MapauleibHasl.
HeobpaTumocTh 3BOJTIONNH.

[IpoucxoxxaeHue OT  HecleUUWaIUM3UPOBaHHBIX MpeakoB. Ilporpeccupyromasi — cnenuanu3anus.
AnantuBHas paguaunus.

JdemoHcTpaumnu:

[optpersr: K. Jlunnelt, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. Cesepiios.

Tabmuis! u cxeMbl: «Pa3BuTHE OpraHUYEcKOro Mupa Ha 3emiie», «3apoblIi O3BOHOUYHBIX KUBOTHBIXY,
«Apxeontepukc», «®opmbl 60pbOBI 32 cyliecTBOBaHuE», «EcTecTBeHHBIN 0TOOP», «MHOrooopasue copToB
pactenuit», «MHoroobpasue mnopoa KHUBOTHBIX», «llomymsauum», «MyTanuoHHass W3MEHUHUBOCTDHY,
«Apomopdo3sely, «Mmuoamanramumny, «OOmas nereHepanus», «JBwkymue cuiabl 3Boionuny, «Kapra-
cxema Mapuipyra nyremectBuss Y. JlapBuna», «boppba 3a cymectBoBaHue», «lIpucnocobieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe Bug000pa3oBaHue», « IKOJIOTHUECKOE BUI000Pa30BaAHHE.

O6opynoBaHue: KOJUIEKLHS HACEKOMBIX C PA3JIMYHBIMM THIIAMHU OKpAacKd, Ha0Op IJIOJOB U CEMSH,
kosutekuus «IIpumepsbl 3allUTHBIX MPUCIOCOOTIEHUN Yy KUBOTHBIX», MoAeNb «OCHOBHbBIE HaIpaBlIEHUS
ABOJTIONHNMY, 00bEMHAsA MoieTb «CTpOEHHE TOJIOBHOTO MO3Ta MMO3BOHOUYHBIX).

buoreorpaduueckas kapra mupa, KoJuleKIus «DOpMBI COXpAaHHOCTH MCKOMAEMbIX >KUBOTHBIX U
pacteHuit», monens anmaukanus «llepekpéct xpomocom», BlaxHble Tpenaparsl «Pa3BuTue HaceKoOMOroy,
«Pa3BuTHE IATYIIKNY, MUKpOTIpenapaT «JIpo3oduia» (HopMma, Myranuu (GOpMbI KPBIIIBEEB U OKPACKU TEJa).

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlabopaTtopHnas pabota Ne 1. «CpaBHEeHHE BHAOB 110 MOP(OJOTUUECKOMY KPUTEPUIOY.

Jlabopatopnass pabdora Ne 2. «OmmcaHue NTPHUCTIOCOOJICHHOCTH OpraHm3Ma U €€ OTHOCHTEIHLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TPEICTABJICHUS O 3apOXKACHUU >KU3HU. HayuHble TUNOTE3bl BO3HUKHOBEHHUS XU3HU Ha
3emiie: abMoreHes v naHcrnepMus. XUMUYECKasi HBOJIONHS. AGMOTEHHBIM CUHTE3 OPraHU4YeCKUX BEIIECTB U3
HEOPraHMYeCKUX. ODKCIHEPUMEHTaIbHOE NOJTBEP)KICHHE XUMHYECKO »sBomonuu. HavanmbHble ATarbl
ouosornueckoir  sBomonuu. [umoreza PHK-mupa. ®opmupoBanume MeMOpaHHBIX CTPYKTYp H
BO3HHMKHOBEHHE MPOTOKIETKH. [lepBble KIETKU U UX 3BOMIONUSA. DOopMHpOBaHHE OCHOBHBIX I'PYIII >KHUBBIX
OpraHU3MOB.

Pa3Butne xu3Hu Ha 3emuie mo dpaM u mepuonaMm. Karapxeil. Apxeiickas U HpoTepo30icKasl pHI.
[laneosolickas 3pa u e mepuoAbl: KEeMOPUNCKUN, OPIOBUKCKUN, CHIYyPUICKUHN, JIEBOHCKUM,
KaMEHHOYT'OJIbHBIN, IEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, OPCKUNA, MEJIOBOM.

KaitHo301ickas 3pa u €€ nepuopl: MaaeoreHOBbIN, HEOT€HOBbIN, aHTPOIIOT €HOBBIN.

XapakTepucTUKa KIMMaTa U reoJOorn4eckux npoueccoB. OCHOBHBIE 3Tallbl HBOJIIOIUN PACTUTENIHLHOTO U
KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBNEHHE, paclBET W BBIMUPAHUE TPYIII
KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak OTpa)keHue OHBOMIOUUUA. (OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIbI
OpraHU3MOB.

DBOJIIOIMS YelloBeKa. AHTPOIOJIOTUs KaK Hayka. Pa3Butue npeactaBaeHui 0 IPOUCXOKICHUN YEI0BEKa.
Metoasl u3ydeHus aHTpororene3a. CXOJACTBa U pa3IMuMs YEJIOBEKa M KUBOTHBIX. CHcTeMaTHuecKoe
I0JIOKEHHE YEJIOBEKA.



JBmxymire cuiibl ((pakTopbl) aHTponoreHesa. HacnencTBeHHass U3MEHYMBOCTh U €CTECTBEHHBINH OTOOP.
OOmiecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUNA TPY1a, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaauM U BETBU OIBOJIIOIMHM YEJIOBEKAa: aBcTpajonuTekd, YenoBek ymenbid, Yenosek
psAMOXO MM, YenoBek HeaHIepTaIbCKul, YenoBek pa3ymHblil. Haxoqku MCKOMMaeMbIX OCTaTKOB, BPEMs
CYIIECTBOBAHMsI, O0JIACTh PAaCIPOCTPaHEHHsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUS.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BPOIEOU IHASA (E€Bpa3UICKasi), HErPO-aBCTPATIOUIHAS
(’xBaTOpuanbHasi), MOHTOJIOU IHAA (a3UaTCKO-aMepUKaHCKast). UepThl MpucrnocoOIeHHOCTH MpeACTaBUTEICH
YeJIOBEYECKUX Pac K YCIIOBUAM CYyILeCTBOBaHUS. EquHCTBO yenoBeueckux pac. Kputuka pacuszma.

JdemoHcTpaumuu:

[Moptpetsr: @. Pean, JI. Ilactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuuer u cxemsl: «BosnukHoBenne CoiHEUHOW CHCTEMBD», «Pa3BUTHE OPraHUYECKOTO MHUPAY,
«PactutenbHas kinetka», «KuBoTHas kierka», «lIpokapumoTnueckas kieTka», «CoBpeMeHHas cucTeMa
OpraHMyYecKoro Mupa», «CpaBHEHME aHATOMHYECKHX YEpPT CTPOEHHUS 4YEJIOBEKa U YeIO0BEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJEOHTOJOTMYECKMX HAXOJOK IIPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/peBHenmue moan», «Jpesaue moan», «[lepBeie COBpeMEHHBIE JIIOAN», «HeTI0BEYECKHE paChD».

Ob6opynoBanue: Mymspku  «l[IpoucxoxaeHue uenoBeka» (OIOCThI aBCTPaJONUTEKa, MHUTEKAHTPOIA,
HeaHJepTallblla, KPOMAaHbOHIIA), CJIENKU WM M300paKeHHs] KaMEHHBIX OpYAUH NEpBOOBITHOTO YelOBEKa
(kamMHU-yoIIEephl, pyousa, ckpebia), reoXpoHOJoruueckas Tabnuia, KoJeKuus «PopMbl COXpaHHOCTU
MCKOIAEMBbIX )KUBOTHBIX U PACTCHHID.

JlabopaTopHble M MpaKTH4YecKue padoThl:

[IpakTnueckas padorta Ne 1. «/3yuenue uckonaeMpIx OCTaTKOB PACTEHUH U )KMBOTHBIX B KOJUIEKLIUAX).

DKCKypcHs «IBOJIOIUS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIM WM KPaeBETICCKUI
My3eil).

Tema 3. Opranusmbl U OKpY:KaOIIas cpena.

DKOJIOTHSI KakK Hayka. 3ajayd M pa3feibl SKOJOTMU. MeToAbl HKOJOTHMYECKHUX HCCIEA0BAHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsl OPraHU3MOB: BOJ/IHAS, HA3EMHO-BO3/IYyIlIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHas.

Oxosornueckue dakrtopel. Kinaccudukarus skomornuecknx (HakTopoB: aOMOTHYECKHE, OMOTUYECKHUE U
aHTponoreHHsle. JlelicTBUE 3KOIOTHYECKUX (PaKTOPOB HA OPraHU3MBbI.

AbGuotuueckue (akTOphl: CBET, TeMIleparypa, BiIaxHOCTb. dotonepuoausMm. Ilpucnocobienus
OpPraHU3MOB K JIEHCTBHUIO a0HMOTHYEeCKNX (haKTOpOB. bruosornueckue puTMel.

buotnueckue dakropsl. Buapl 6M0THUECKUX B3aMMOICHCTBUIN: KOHKYPEHIIUS, XUIIIHUYECTBO, CUMONO3 U
ero ¢opmsl. Ilapasutusm, koomepaius, MyTyalu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AmeHcanu3M, HEUTpanu3M. 3HayeHHe OMOTUYECKUX B3aUMOJICHCTBUI Ui CYIIECTBOBAHUS OPraHW3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKU mnomnyaauuu. OCHOBHBIE IOKAa3aTeNW MOMYJISLUUU: YHCIEHHOCTD,
IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpauus. J[MHaMuUKa YUCIEHHOCTU MOMYJISUUU U €€
perynsuus.

JdemMoHcTpanum:

IToptpetsl: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkens.

Tabmuuet u  cxembl: kapra «[Ipuponmubie 30HBI 3emim», «Cpeiapl O0OUTaHHMS OPraHU3MOBY,
«Doronepuoausm», «llomynsiuun», «3aKOHOMEPHOCTH pOCTa YHMCICHHOCTH MOMYJISAUUU HH(Y30pHH-
Tyhenbkny, «[lumesslie nenm.

JlabopaTopHbIe H IPaKTHYECKHE PadOThI:

JIaGopatopHas padota Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH PaCTEHUH U3 pa3HbIX MECT OOUTaAHH».

JIabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISIMNA Pa3HbIX BUIAOB PACTCHUI».

Tema 4. Coo01ecTBa U IKOJIOrH4YeCKHE CHCTEMBI.



CooOmiectBo opranu3mMoB — OuornieHo3. CTpykTypbl OHOIICHO3a: BHJIOBAsi, MPOCTPAHCTBEHHAS,
Tpoduueckas (numieBas). Bunsi-noMmunantel. CBS3u B OHOIICHO3E.

Dkonorudeckue cuctembl (dxocucteMbl). [TonsitTue 00 3kocuctemMe U OuoreoneHo3e. OyHKIIMOHATBHbBIE
KOMITOHCHTBI 9KOCUCTEMBI: TTPOYIIEHTHI, KOHCYMEHTHI, PeIyLIeHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUH
B aKocucreMe. Tpodudeckue (MUIIEBBIE) YpOBHH SKocucTeMbl. [lumieBbie menu u cetd. OCHOBHBIC
MOKa3aTeN 3KOCHCTEMBI: Onomacca, MPOIYKIuUs. DKOJOTHYECKUE MUPAMHJIBL: TPOAYKIIMU, YUCICHHOCTH,
O6romacchl. CBOMCTBA HKOCHCTEM: YCTOMUUBOCTD, CAMOPETYIISIHS, pasBUTHE. CyKIIECCHS.

[IpupoaHbIe 3KOCHCTEMBI. JDKOCHUCTEMBI 03€p M PeK. DKOCHCTEMa XBOWHOTO WIIU IIUPOKOJIHUCTBECHHOTO
neca.

AHTpPOIIOTEHHBIE PKOCUCTEMBI. ATPO3IKOCHCTEMBL. YpOOo3KocucTeMbl. bruosornueckoe U X03siCTBEHHOE
3HAYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak ¢GakTop ycTOWYMBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOro pa3zHOOOpasws
Ha 3emJe.

VYuenue B. U. Bepnazackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouocdepsl. JKupoe BeliecTso u
ero (ynkuun. OcoOeHHOCTH Ouochepsl Kak TIIOOATBHOM SKOCHUCTEMBI. J[MHaMHuYecKoe paBHOBECHE U
obOpaTHas cBs3b B Ouocdepe.

KpyroBopoTsl BemiecTB M OHOT€OXUMHYECKHE IMKIBI 3JIEMEHTOB (Yrjiepoja, a3oTa). 30HAIbHOCTh
ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Oumocepe 3emumn. AHTpomoreHHble wu3MeHeHUs B Owocdepe. [mobampHbIE
HKOJIOTHYECKHE TPOOIIEMBI.

CocymecTBoBaHHE IPUPOIBI U YeroBedecTBa. CoxpaHeHHe OMOpa3zHOOOpa3usl Kak OCHOBA YCTOWYHBOCTH
onocdepsl. OCHOBa paIMOHAIFHOTO YIPABJICHUS MPHPOJHBIMH pPECypcaMd M HMX HCIOJIb30BaHUE.
JlocTrkeHus] OMOJIOTHH U OXPaHa TIPHPOJIBI.

JdemoHcTpaumnu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuupl u cxemsbl: «llumessie nienn», «buomeHo03: cocTaB U CTpyKTypay, «lIpupoansie coobiecTBay,
«lemn  muranus», «Okojoruyeckas —nupamuga», «buochepa m  yenmoBek», «IDKocHCTEMa
IIAPOKOJIUCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOIrO Jieca», «bHOIEHO3 BOAOEMAY, «ATPOILIEHO3Y,
«[IpumepHbIe aHTPOTIOreHHbIE BO3ACUCTBUS HA MPUPOIY», «BaxkHellne UCTOYHUKY 3arps3HeHHs BO3/lyXa
U TPYHTOBBIX BOJ», «[louBa — BaxHeimas cocraBistomas 6uocheps», «DakTopsl Aerpajaluu MOYBY,
«[TapaukoBeiii 3pdext», «DakToppl paAMOAKTUBHOTO 3arpsi3HeHUs Ouocheps», «OOmas CTPyKTypa
ounochepn», «PacnpocTtpanenue >xu3Hu B Ouochepe», «O30HOBBIM 3KpaH Ouocdepnr», «KpyroBopot
yraepoja B Ouocdeper, «KpyroBopot azota B mpupoe».

O6opynoBanue:  Mojenb-amuivkanus  «Tunuunele  OWOLEHO3B», Trepbapuit  «PacturenbHble
coobmiecTBa», KoJulekiuu «buoneno3», «Bpenurenn BaXHEMIIUX CETbCKOXO3SIMCTBEHHBIX KYIBTYpPY,
rep0apuy M KOJUJICKIUU PACTEHUN M >KUBOTHBIX, MPUHAATEKAIIUME K PAa3HBIM HKOJOTMYECKUM TpyIIam
onHoro Buna, Kpacuas kuura Poccuiickoit ®@enepanuu, n3o0paxxeHUs OXpaHSIEMBIX BHIOB PACTCHUHN U
KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA TTPOI'PAMMBI 110 BUOJIOT'MN HA BFA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHU A

Cornacio ®I'OC COO, ycraHaBiuMBalOTCS TpPeOOBAaHUS K pPE3yJbTaTaM OCBOCHUSA OOyJarOIIUMUCS
MPOrpaMM CpeIHEro o0IIero 00pa3oBaHUs: TMIHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs Ipeamera «buOJIOTHS» BbIAEIEHBI CIEAYIOIINE
COCTaBJISIOLIME: OCO3HAHUE OOYYAIOIIMMMCS POCCUMCKOM TI'pa¥AaHCKOW HIAEHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CAaMOONPEACICHUIO, HAIMYUE MOTHUBALUU K OOY4eHHIO OMOJIOTrHH,
LI€JICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJEHUH JMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH U
HUCTOPUYECKUX TpaJuLUN pa3BUTUS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH OOyYarouIuxcs
PYKOBOJICTBOBATbCSI B CBOEH JI€ATEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMM, HMPUCYIIUMU CHUCTEME
OMOJIOTMYeCKOro 00pa3oBaHMs, HAJMYME SKOJIOIMUYECKOTO MPABOCO3HAHMS, CIOCOOHOCTHU CTaBUThH LENIU U
CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHMS mpenMmera «buonorus» mocTUralTcs B €JUHCTBE y4eOHOW U
BOCITUTATENbHOM JIESTEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKHMHU COLIMOKYIBTYPHBIMHU,
HUCTOPUYECKUMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMHU B O0IIECTBE NMpaBUIaMU U HOpMaMH
MOBEICHHUS U CIOCOOCTBYIOT IpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIHMTAHHUS U CAMOPA3BUTHS, Pa3BUTHUSA
BHYTPEHHEH MO3ULINN JIMYHOCTH, MAaTPUOTU3MA, YBAKEHUS K 3aKOHY U MPaBOIMOPSJIKY, YEIOBEKY Tpyda U
CTapuieMy IOKOJEHHUIO, B3aUMHOIO YBaXKEHHs, OEpEKHOr0 OTHOLIEHUS K KYyJIbTYpHOMY HACJIEIUI0 U
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUpoJe U OKPYKAOLIEH cpeie.

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» I0JKHBI OTpa)XkaTb TOTOBHOCTh U
CoCcOOHOCTh OOyYaroUXcs PYKOBOACTBOBATbCA C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEN JUYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpHUEHTAlUH, TO3UTHBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIOLIUX
TPAIULMOHHBIM IIEHHOCTSM pPOCCHMCKOrO OOIECTBa, paCIIMPEHHE JKU3HEHHOTO OIblTa U  OIbITa
JESATEIIBHOCTH B INPOLECCE PEaTU3aluy OCHOBHBIX HAIpPAaBICHUN BOCIHUTATENBHON IEATEIBHOCTH, B TOM
4HCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

C(OPMHUPOBAHHOCTb T'PAXKAAHCKOW MO3UIUKM OOYYarOLIErocsi Kak akTMBHOIO M OTBETCTBEHHOI'O 4JICHA
poccuiickoro o0IecTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB ¥ 003aHHOCTEH, YBaKEHHE 3aKOHA U MIPaBOIOPAIKa;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JAEATENBbHOCTH NPH CO3JaHUU Y4eOHBIX NPOEKTOB, PEIICHUU
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOIHEHUN OMOJOTMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh OMpeNeIATh COOCTBEHHYIO MO3ULUI0 IO OTHOIICHHUIO K SIBIICHUSIM COBPEMEHHOM XHU3HU U
OOBACHATH €€;

YMEHHUE YYUTBIBaTh B CBOUX JEMCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOI'O B3aMMOJIEHCTBMS JrOnEH ¢
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TPOIIECCE COBMECTHOIO BBINOJHEHHUS YYEOHBIX, [MO3HABATEJIbHBIX U
HCCIIEI0BATENIbCKUX 3a/1a4, YBOKUTEILHOTO OTHOIIEHUS! K MHEHHIO OIMIOHEHTOB NP 00CYKJIEHUN CHOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTH K TYMaHUTapHOM W BOJIOHTEPCKON JESTENBHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHUPOBAHHOCTh POCCHUICKON TpaXJAaHCKOW HICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH mepel PoanmHOM, ropaoctu 3a ¢cBOW Kpail, CBOXO PonuHy, CBOU SA3BIK U
KYJIBTYPY, IPOIIJIOE U HACTOsIIEE MHOTOHAIIMOHAIBbHOTO Hapoaa Poccuy;
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LIEHHOCTHOE OTHOLIEHHE K IMPHUPOJHOMY HACIEAMIO M MaMSITHUKAM IMPHUPOAbI, JocTuxkeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIEHUBATH BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOTUH, TOHUMAHHS
3HAa4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPOJIBI, B )KH3HH YEJIOBEKAa U COBPEMEHHOTO 00IIECTBA;

uaenHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KEHHIO M 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEHICHUs, OPHEHTUPYAChH HA MOPAIHHO -
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEINSIM, CO3/IaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO MPHUHSITHS
LIEHHOCTEN CEMEWHOM )KM3HU B COOTBETCTBUH C TPATULUAMHU Hapo10B Poccun;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas ACTETUKY ObITa, HayYHOTO M TEXHUYECKOTO TBOPYECTBA,
CIOpTa, TPYAa, OOIIECTBEHHBIX OTHOILIEHUI;

MMOHMMAaHHE YMOLIMOHAIBHOTO BO3JICHCTBHSI )KUBOM MPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPD&KEHHIO B pa3HbIX BHUIAX MCKYCCTBA, CTPEMJICHHE MPOSBIATh KadyecTBa
TBOPUYECKOMN JIMYHOCTH;

S5) ¢usnyeckoro BocnUTAHHMSA, (OPMHPOBAHMA KYJBTYPbl 310POBbSI W 3MOLHMOHAJIBLHOIO
0/1aronosy4us:

MMOHUMAaHHUE W peaju3alys 3JI0POBOr0 W 0e30macHOro obpasa KU3HM (3J0pOBOE MUTAHHUE, COOITIOICHUE
TUTMEHUYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBIM PEXHUM 3aHATUN U OTIbIXa, PEryspHas (puanyecKas
AKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LIEHHOCTU TMpaBWJI MHIUBUAYAIbHOIO W KOJUIEKTHBHOTO O€30MAaCHOTO TIOBEJIEHUS B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TMOCJEJICTBUNA M HENPUATUS BPEIHBIX MPUBbIUEK (YHOTPEOJIEHUS alKorojs, HapKOTHUKOB,
KypeHHs);

6) TpPy10BOro BOCIIUTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

TOTOBHOCTb K aKTUBHOM JESITEIbHOCTH TEXHOJOTHYECKONW M COLMANBbHOM HANpPaBIEHHOCTH, CIIOCOOHOCTD
MHULMUPOBATH, MNIAHUPOBATH U CAMOCTOSITEIBHO BBIMOIHATH TAKYIO ACSITEIbHOCTD;

MHTEpEC K pazIUYHbIM cdepaM MpodeccHoHaNbHON NesSTENbHOCTH, YMEHHE COBEpILIATh OCO3HAHHBIM
BbIOOD Oynymieit mpodeccuu u peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3KOJIOrNYeCKOr0 BOCIIUTAHMS:

HKOJIOTHUECKU IIeJIeCO00pa3HOe OTHOIICHHE K MPHUPOJAE KaK MCTOYHMKY XU3HM Ha 3emiie, OCHOBE €&
CYLIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYIbTYpbl: NPHOOpETEeHHE ONbITa IUIAHUPOBAHUS IOCTYNKOB H
OLICHKH MX BO3MOJKHBIX TIOCIIEACTBHUHN Ul OKPYKAIOIIEH CPENbI;

0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MPoOIeM U IMyTel UX pelIeHus;

CIOCOOHOCTh MCIIOJIB30BaTh MPUOOpETaeMble MPU U3yUEHUH OHMOJIOTUHU 3HAHMS U YMEHHUS IPU PeLIeHUU
npo0sieM, CBA3aHHBIX C PALMOHAJIBHBIM IPHPOJIONIONIB30BAaHUEM (COOIOAEHUE TpaBWJl MOBEJCHUS B
IIPUPOJIE, HAINpPABICHHBIX HAa COXPAHEHHME PAaBHOBECUS B OKOCHUCTEMAX, OXpaHy BHJOB, JKOCHCTEM,
ouochepsi);
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AKTUBHOE HENPUATHE JCUCTBUM, IPUHOCIIIMX BPEH OKPYKAOUIEH MPUPOJHOM Cpeae, YMEHUE
IIPOrHO3UPOBATh HEOJIArONpPHUATHBIE 3KOJIOTMYECKUE TOCIEACTBUS NPEIANPUHUMAEMbIX JEHCTBUH H
IIPEAOTBPALLATD UX;

HaJU4ue Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHMs, DKOJIOIMYECKOM KYNIbTYphl, OIBITA JAEATEIBHOCTH
9KOJIOTHUYECKOW HAIPaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS UMH B IIO3HABATEIIBHONM, KOMMYHUKATHUBHOMN
U COLMAIbHOW IIPAaKTUKE, TIOTOBHOCTM K YYaCTHIO B IIPAKTUYECKOM JEATEIBHOCTH DJKOJOTHYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU H
0O0IIeCTBEHHOH NPAaKTUKH, OCHOBAHHOTO HA JTUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa
B MOJIMKYJIETYPHOM MUDE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOM KYJIBTYPHl KaK CpEICTBA B3aUMOJCUCTBUS MEKIY
JIFOJIBMU U ITIO3HAHUS MUDPA;

MOHUMaHHe creuu@uKky OMOJIOTUM KaK HayKd, OCO3HaHHs €€ poju B (OPMUPOBAHHUU PallMOHATBHOIO
HayYyHOTO MBILIUICHUS, CO3JaHUM LIEJOCTHOTO IPEJCTaBICHUS 00 OKpYKalolleM MHUpE KaK O EIUHCTBE
MpPUPObI, YeNoBeKa M O00IlecTBa, B NO3HAHMM NPUPOTHBIX 3aKOHOMEPHOCTEH M pelleHuH MpodieM
COXpaHEHUs NMPUPOTHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJISi COBPEMEHHON IUBUIIM3AIMH: 00eCIiedeHHs] HOBOTO YPOBHS
pa3BUTHUS MEIMIMHBI, CO3JaHHE MEPCIEeKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX pEeIIaTh pPecypcHbIe
poOieMbl pa3BUTHS YEJIOBEUYECTBA, MOMCKA MyTE€W BHIXOJA U3 INIOOATBHBIX 3KOJOTHYECKHX MpoOieM u
obecrnievyeHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATIBHOMY HCIOJIB30BAaHUIO MPUPOIAHBIX PECYPCOB
1 (OPMUPOBAHUIO HOBBIX CTAaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OHOJOTHYECKMX 3HAHUW B LENSIX MOBBIIICHUS OOLIEH KyJIbTYpHI,
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH, KaK COCTaBHOM YacTu ()YHKIIMOHAJIBLHOU IPaMOTHOCTH OOy4Yaroniuxcs,
dhopmupyemMoit Ipu U3ydeHUH OMOJIOTHH;

MOHMUMAaHHE CYIIHOCTH METOJOB TIO3HAHUS, HUCIOJb3YEMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTHU
UCIOJIb30BAaTh MOJy4YaeMble 3HAHMS Uil aHalu3a M OOBSCHEHUS SIBICHUN OKPYXKAIOUIETo MHpa U
MIPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUE AefaTh 000CHOBAHHBIE 3aKIIOYEHHS HA OCHOBE HayYHbBIX (aKTOB
Y UMEIOIIMXCS JAHHBIX C LUEIbIO MOIY4EHUsI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCThH CAaMOCTOSITENIFHO UCII0JIb30BAaTh OMOJIOrMYECKUEe 3HAHUS IS PEIIeHUs TPOOIeM B peabHbIX
KU3HEHHBIX CUTYaLMSIX;

OCO3HAaHUE [IEHHOCTH HAyYHOM  JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBJIATh IPOEKTHYH U
HCCIIEA0BATENbCKYIO ACSTEIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh W CHOCOOHOCTh K HEIMpPEphIBHOMY OOpa30BaHUIO U C€aMOOOpa30BaHUIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIe pe3ylbTaThl OCBOCHHS yueOHOro npeaMera «bHOJOTHsS» BKIIOUYAIOT: 3HAYUMBIC IS
(GbopMUpPOBaHHUS MHUPOBO33PEHUS OOYUYAIOUIMXCS MEXKIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHayYHbIe
MOHATHUS, OTPAXKAIOLUIME IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHeUu(pUKy METOJO0B IO3HAHUS,
UCIOJb3yEMBbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs, SBJIEHHUE, MPOIIECC, CUCTEMA, HayYHbIN (aKT,
NPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, MCCIeOBaHUe, HAOII0eHUe, HW3MEpeHue,
SKCIEPUMEHT M JPYrux), yHUBEpcalbHble y4yeOHble AEHUCTBUS (IIO3HABaTENIbHbIE, KOMMYHHUKATHBHBIE,
perynasTuBHbIe), olecrneunBaromue (GopMUpoBaHHE (YHKIHOHAIBHOW TPAaMOTHOCTH M COLMAIBHOM
KOMIIETEHIINH oOyyaromuxcs, CIOCOOHOCTh oOyyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE
MEXJIUCHMIIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  yHUBEpCAIbHbIE YyueOHble JIE€HCTBHS B
[I03HABATEIbHON U COLMAIIBHOM MPAKTHKE.
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MertanpeaMeTHbIE Pe3ylbTaThl OCBOCHHSI MPOrPaMMBI  CpPEIHEro oO0Iero oO0pa3oBaHUSl JIOJDKHBI
OTpa)aTh:

OBJajieHUe YHUBEPCAIbHBIMHU YUeOHBIMU MO3HABATEIbHBIMU JICHiCTBUSIMH:

1) 6a3zoBbIe JIOTHYECKHE AeiCTBUS:

CaMOCTOSITEIIEHO (POPMYITHPOBATEH M AKTYAIM3UPOBAThH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BATh MPU OCBOCHUHU 3HAHUW MPHUEMBI JIOTMYECKOTO MBIILICHUS (aHAW3a, CUHTE3a, CPAaBHEHUS,
KJIacCU(UKAIUU, 0000IICHHS), PACKPBIBATh CMBICT OMOJIOTMYECKUX MOHITHHA (BBIICIATh WX XapaKTECPHBIC
MIPU3HAKHU, YCTAHABIIMBATH CBS3H C IPYTUMH IMOHATUIMH);

ONpEeNeNsATh LEeTu JACSITCIBHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUH HUX JIOCTHIKEHUS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU LEJISIMU;

WCII0JIb30BaTh OMOJIOTUYECKHE MTOHITHS TSl OObSICHEHUS (DAKTOB U SBJICHHUI KUBOU MTPUPOJIBI;

CTPOUTH JIOTHYECKHE PpACCYXKACHHUS (MHIYKTHUBHBIC, JCIyKTUBHBIC, II0 aAHAJOTUHU), BBISBIISTH
3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PaCCMATPUBAEMBIX SIBICHUAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUCHNS;

MIPUMEHSATh CXEMHO-MOJIETIbHBIE CPEJCTBA JJIA MPEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUN B
M3y4aeMbIX OMOJOTHMYECKHX OOBEKTaX, a TaKkKe MPOTHBOPEUUU Pa3HOTO POJA, BBHIABJICHHBIX B PA3JIMUHBIX
MH(POPMAIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHUs] MPOOJeMbl ¢ Y4ETOM aHalIW3a HWMEKOIIMXCA MAaTepUualbHbIX U
HEeMaTepHaJbHbIX PECYPCOB;

BHOCHUTHh KOPPEKTUBHBI B JIEATEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OIICHUBATh PUCKHU
MOCJICICTBUM ACATCIBHOCTH;

KOOPJAMHHUPOBATH M BBIMIOJHITE PabOTy B YCIOBHUSX PEATBHOTO, BUPTYaThHOTO M KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIEM.

2) 6a30BbIe HCCIE0BATEIbCKHE ICHCTBHS:

BIIQJICTh HABBIKAMU Yy4eOHO-MCCIIEIOBATEILCKOW M TMPOCKTHOM NEATETLHOCTH, HAaBBIKAMHU pa3pelicHUs
mpo6JIeM, CIIOCOOHOCTBhIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUSI MPAKTHUYECKHX
3a7a4, MPUMEHEHHUIO PA3JIMYHbIX METOJIOB ITO3HAHUS,

HCTOJIb30BATh PA3JUYHBIE BUJBI ESITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIvH,
MpeoOpa3oBaHUI0 W TPUMEHEHUIO B YYEOHBIX CHUTYyallMsIX, B TOM YHCJIE IPH CO3MaHUM Y4YEOHBIX H
COILMAJIBHBIX MTPOEKTOB;

dhopMupOBaTh HAYYHBIM THI MBIIIJICHUS, BIAJACTh HAYYHON TEPMHHOJOTHUEH, KIIFOUEBBIMH IMOHATUSIMU H
METOJaMHU;

CTaBUTh W (POPMYIHUPOBATH COOCTBEHHBIC 3aJa4ll B OOpPa30BATCIBHOW ACSITEIIBHOCTH M KU3HEHHBIX
CUTYyalUsX;

BBIABJISITH [PUYMHHO-CIIEICTBEHHbIE CBS3M M aKTyaJu3UpOBATh 3aJady, BbIJBUraTh T'MIOTE3Yy €€
peuleHusi, HaxOJWThb AapryMEHThl JUIsl J0Ka3aTelbCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh IapaMeTpbl U
KpUTEPUU PEIICHUS;

aHAJIM3UPOBATh IIOJIyUEHHbIE B XOJE pELICHUs 3a/ayd pe3yibTaThl, KPUTUYECKH OLEHUBATH UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIEHUBATh MPHUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh  IIETICHANPABICHHBIA TMOWCK TEpPeHoca CpeIcTB U crmocoOoB  JeicTBHI B
podecCHOHANBHYIO CPENY;

yYMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO U MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;

yMEeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE HJIEU, MIPEeAJiaraTh OpUrHHAIbHbBIE TIOIXObl U PEIICHUs, CTAaBUTh MPOOJIEMBI U 324U,
JOTYCKAIOIINE albTePHATUBHBIE PEIICHUSI.

3) paGora ¢ uHdopmanMeii: OpPUEHTUPOBATHCS B PA3TMUHBIX HCTOYHHMKAX HH(poOpmarmu (Tekcre
yu4eOHOro mocoOus, HayYHO-TIOMYJSIPHOW JHUTepaType, OHOJIOTHMUECKUX CJIOBAapSX U CIPAaBOYHHUKAX,
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KOMITBIOTEpHBIX 0a3axX JNaHHBIX, B MHTepHeTe), aHanM3upoBaTh MHOOPMALIMIO Pa3IMYHBIX BUAOB U GOpM
MPEJCTaBICHUS, KPUTUUECKU OLIEHUBATH €€ T0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(bopMynHupoBaTh 3ampochl M MPHUMEHSATh PA3IMYHBIE METOJBI MpPU TMOUCKE M OTOOpEe OHMOIOTHYECKOM
nHpOopMaKy, HeOOXOIMMO [T BBITIOJIHEHHUS YU4eOHBIX 33/1a4;

npuoodperaTh OTIBIT UCTIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BEIOMPATh ONTUMANIbHYIO (pOpMY MpecTaBIeHUs] OMOJIOTHYECKOH HH(pOpMaIH (CXEMBI,
rpaduKy, TuarpaMMebl, TaOJIHIIbI, PUCYHKU U IPYTOE);

WCIOJb30BaTh HAyYHBIH S3BIK B KAueCTBE CpEACTBA NMpH padoTe C OMOJOTHYECKOW HH(OpMAIUEH:
MPUMEHATh XUMUYECKUe, (PU3NYECKHe W MaTeMaTU4YeCKue 3HAKH M CHMBOJIBI, (opMynbl, abOpeBuatypy,
HOMEHKJIATYpY, UCIIOJI30BAThH U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIQJICTh HAaBBIKAMHM DPACMO3HABAHWS M 3alIUTHl WHpOpManuu, WHOOPMAIMOHHON OE€301MacHOCTH
JMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o6enmue:

OCYIIECTBIISITh KOMMYHHKAIIMU BO BCEX cepax KU3HU, aKTHBHO y4acTBOBAThH B TUAJIOTE WIIN JTUCKYCCHH
Mo CyIIeCTBY OOCyXmaeMoil TeMmbl (YMEHHE 3aJaBaTh BOIPOCH], BBHICKA3bIBATh CYKICHUS OTHOCHUTEIHHO
BBITIOJTHEHHUS TIpeIUIaraeMoil 3aJadd, YYUTHIBATh HWHTEPECHl W COTJACOBAHHOCTh TMO3UIHMNA JIPYTHUX
YYACTHHUKOB JIHAJIOTa W JUCKYCCHH);

pacrio3HaBaTh HEBepOalbHBIE CpeACTBA OOIICHWS, TOHWMATh 3HAYEHHWE COIMAJIBHBIX 3HAKOB,
MPEOCHUIOK BOBHUKHOBEHUSI KOH(DIMKTHBIX CUTYallli, YMETh CMSTYaTh KOH(QIUKTHI U BECTH MIEPETOBOPHI;

BIIQJIETh PA3JMYHBIMH CIIOCOOaMH OOIIEHUS M B3aWMOJICHCTBHS, MOHUMATh HAMEPEHUS APYIHX JIO/ICH,
MPOSIBIISITh YBOKUTEIFHOE OTHOIICHHWE K COOECeMHUKY M B KOPPEKTHOH (opme (HOpMYITHpPOBATH CBOH
BO3PAKCHHS,

Pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BaHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MOHMMAaTh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYAIbHOW paOOTHI TPU pEIICHUH
OMOJIOTHUECKOW  MpoOJeMbl, 0OOCHOBBIBATH  HEOOXOJAMMOCTH  TPUMEHEHUS  TPYNIOBBIX  (GopM
B3aMMO/ICHCTBYSI ITPH PELICHUN Y4eOHOU 3a/1a4H;

BBIOMPATh TEMaTHUKy M METOJIbI COBMECTHBIX ICUCTBUH C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)JIOTO YWICHA KOJUICKTUBA,;

NPUHAMATh II€JH COBMECTHOW IESTEILHOCTH, OPTaHW30BBIBATH W KOOPAWHUPOBATH JICHCTBHSA IO €&
JOCTI)KEHHUIO: COCTABIIATH TUIAH JEHCTBHIA, pacTIpeieNiATh POJIA C Y4ETOM MHEHUH Y4aCTHUKOB, 00CYXKIaTh
pe3yIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KA4YeCTBO CBOECTO0 BKJIAJa W KaXKJIOTO YYAaCTHMKA KOMAaHJIbl B OOLIMIA pe3yibTaT o
pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJyiarath HOBBIC NPOCKTHI, OICHUBATh WJCU C TIO3UIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETUYCCKOE MIOBEICHUE B PA3IUYHBIX CHUTYAIUSX, TPOSBIISITH TBOPUYESCTBO
¥ BOOOpakeHHe, ObITh HHUIIMATHBHBIM.

OgJiajieHne YHUBEPCAJIbHBIMY PEeryJsITHBHBIMH JelCTBHSIMU:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM U MX PEIICHHS B KU3HEHHBIX U YUCOHBIX
CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOTHMYECKUX 3HAHUU IIeNIeBbl€ U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBHSIX U
MOCTYIIKAX 110 OTHOLIEHUIO K )KUBOM NMPHUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOILIUX;

CaMOCTOSITEJIbHO OCYILIECTBIISATh II03HABATEIbHYIO JESTENbHOCTh, BBIABIATH MPOOJIEMBbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]aull B 00pa30BaTEIbHON eI TEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;
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CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHHUS MPOOIEMBI ¢ YI4ETOM MMEIOLINXCSI PECYypCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacmMpATh paMK1 y4eOHOTO IpeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

Jie7IaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MIPHOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO ¥ TPOSIBIICHUIO IIMPOKOH SPYIUIMH B Pa3HBIX OOJACTSIX 3HAHUHU,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
PE3yJIbTAaTOB LICIISIM;

BJIQJICTh HAaBBIKAMHM TIO3HABATEIbHOW pe(dIeKCHH Kak OCO3HAHHMSA COBEpIIAEMBIX JCUCTBUH U
MBICJIUTEIBHBIX MTPOLECCOB, X PE3YJAbTATOB U OCHOBAHUH, UCIIOJIb30BATh MPUEMBI peIeKCUU ISl OLEHKU
CUTYaIlH, BBIOOpa BEPHOTO PELLIEHHUS;

YMETb OLIEHUBATHh PUCKHU M CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPH aHAIN3€E PE3yIbTaTOB JACATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MTOHUMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynbrathl ocBoeHus mporpammbl COO 1o Ouonoruu Ha 0a30BOM YPOBHE BKJIIOYAIOT
cnenuduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U CIIOCOOBI IEHCTBUI MO
OCBOCHHUIO, MHTEPIIpPETallMd M TNpeoOpa3oBaHUIO 3HAHWM, BUIBI ACATEIBHOCTH MO TOJYYEHHIO HOBOTO
3HaHMUS U TPUMEHEHUIO 3HAHUN B Pa3MYHBIX yYEOHBIX CHUTYyallMsIX, a TaKKe B peajbHBIX >KU3HEHHBIX
CUTYaIlUsiX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npeaMmeTHble pe3yibTaThl MPEACTaBICHBI MO TOAaM
00y4eHHs.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce NOKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHHS €CTECTBEHHBIX HAYK,
B (OPMUPOBAHMU COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KAapTUHBI MHpa U HAy4YHOTO MHPOBO33PEHUS, O
BKJIaJIE POCCHMCKMX U 3apyOEKHBIX Yy4EHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (QYHKUHOHAIBHOM
rPAaMOTHOCTH YeJIOBEKA JJIsl PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COJIEp>KaHUE OMOIOTUYECKUX TEPMUHOB U TOHSATHUI: >KU3Hb, KJIETKA, OPraHU3M,
MeTabonu3M (0OMEH BelIeCTB M MpEBpallleHue SHEPruu), TOMeocTa3 (caMOperyisius), ypOBHEBas
OpraHu3aIus >KUBBIX CHCTEM, CaMOBOCIPOW3BeleHUE (PEMpOayKIIKs), HACIEICTBEHHOCTh, N3MEHYHBOCTb,
POCT U pa3BUTHE;

yYMEHHE U3JIaraTh OUOJIOTHUECKHE TEOPUH (KJIETOYHAs, XpPOMOCOMHAs, MyTallMOHHAs, lIEHTpallbHas JorMa
MOJIeKyIsipHO# Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. 1. BaBunoBa) u y4yeHus (0 LeHTpax
MHOT00Opa3usi U TMPOUCXOXKICHUS] KyabTypHBIX pacteHuid H. V. BaBuiosa), ompeaensiTe T'paHUIBI HX
MIPUMEHHUMOCTH K KUBBIM CUCTEMaM,;

yMEHHE BIaJIeTh METOJIaMU HAYYHOTO MO3HAHMs B OMOJOTHU: HAONIOJCHNUE U ONMCAHUE JKUBBIX CHUCTEM,
MPOLIECCOB M SIBJICHMM, OpraHu3alus W TMPOBeJeHHE OHOJIOTUYECKOTO SKCIEPUMEHTa, BBIIBHKCHHE
TUTOTE3bl, BBISBICHUE 3aBHCUMOCTH MEXKIY HCCIEIyeMbIMU BEIHUYMHAMHU, OOBSICHEHHE MOJyUYEHHBIX
pe3ynbTaTOB, MCHOJb30BAHHBIX HAYYHBIX IOHATHW, TEOPUHW M 3aKOHOB, YMEHHE JeJaTh BBIBOJBI Ha
OCHOBAHUU MOJy4YE€HHBIX PE3yIbTaTOB;
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YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKUA BUPYCOB, KIIETOK MPOKAPUOT U IYKAPHOT, OTHOKIETOUHBIX
Y MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH IPOLECCOB: OOMEHa BEIIECTB M MPEBPAILCHHUS YHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOIO U DSHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meho3a,
OTUIOIOTBOPEHUS, PA3MHOKCHHSI, MHAUBUIYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMEHHE TIPUMEHSATH MOJTYYCHHBIC 3HAHUS JJIsi OObSICHEHUS OMOJIOTHYECKUX MPOILIECCOB U SIBICHUH, JUIS
MPUHATHS MPAKTUYECKUX PEIICHUA B MOBCEIHEBHOW JKHU3HH C IIENbI0 oOecreueHus: 6€30MacHOCTH CBOETO
3JI0OPOBBSI U 3I0POBBSI OKPYKAIOIIMX JIIOACH, COOMIOACHUS HOPM T'PAaMOTHOTO TOBEACHUS B OKpPY)KaIOIICH
MPUPOJHON Cpeze, MOHMMaHHEe HEOOXOIUMOCTH HCIIOIb30BaHUs JOCTHIKCHUH COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHIA ISl PAllHOHAIEHOTO IPUPOIOTIOIH30BAHNUS;

YMEHHE pelIaTh »JIEMEHTapHble T'e€HETUYECKHE 3aadyl Ha MOHO- WM JTUTHOPUIHOE CKpEIIMBaHHE,
CIICTIJICHHOE HACIIEZIOBAaHHE, COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPEIIWBAHUS JUIS TPEICKa3aHHs
HaCJIeI0BaHUs PU3HAKOB Y OPTraHU3MOB;

YMEHHE BBINOJHATH JIa0OpaTOpHbIE U TpaKTUYECKHE paboThl, coONIoAaTh IpaBuwia Npu padore C
y4eOHBIM U JaOOpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPUTHYECKH OIEHWBATh M HMHTEPIPETHUPOBATH HHPOPMAIMIO OHOJIOTHYECKOTO COACPIKAHMUS,
BKJTIOYAIOIYIO TICEBIAOHAYYHBIC 3HAHWS W3 Pa3IMYHBIX HMCTOYHHKOB (CpEACTBAa MacCOBOW WH(OpMAIUH,
HayYHO-TIOMYJISIPHBIE MaTepHalibl), 3TUYCCKUE acCleKThl COBPEMEHHBIX WCCIEIOBAaHUNH B OHOJIOTHH,
MEJUIIHE, OMOTEXHOJIOT HH,

yMEHHE CO37aBaTh COOCTBEHHBIE IHMCHMEHHBICE M YCTHBIE COOOMIEHUs, 00001as OHOJOTUUYECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HMCIIOJIB30BaTh MOHATHIHBIN ammmapaTr OHOJIOTHH.

[IpenmeTtHbIe pe3ynbTaThl OCBOSHHsI ydeOHOTO mpeamera «bruonorus» ¢ 11 Knacce MOHKHBI OTPaXath:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HAy9HOTO 3HAHHS €CTECTBEHHBIX HAYK,
B (OPMHUPOBAHHUU COBPEMEHHOM €CTECTBCHHO-HAYYHOW KApTUHBI MHpAa W HAyYHOTO MHUPOBO33PEHUS, O
BKJIQJIc POCCHUHCKMX U 3apyOEKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (YHKIIMOHATBHOM
IPaMOTHOCTH YeJIOBeKa /sl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEP)KaHHE OMOJIOTMUYECKUX TEPMHUHOB U MOHSTUN: BUJ, MOMYNSLHS, TeHO(OHT,
ABOJIIONNS, ABWOKYIIHE CHIIBI ((DaKTOPBI) IBOIOIMH, MPUCIIOCOOIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE,
9KOJIOTHYECKHE (PaKTOphl, OSKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHTbl, LeNu MUTaAHUus;,
9KOJIOTUYECKas MUpaMuIa, OuoreorieHo3, onocdepa;

yMEHHE H3jarath OHoJiorudeckre Teopuu (dBosonnoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPUS
SBOJIIOIIMH), 3aKOHBI U 3aKOHOMepHOCTH (3apoabliieBoro cxoactea K. M. bapa, uepenoBanusi riaBHbBIX
HarnpaBiieHud u myteit 3posoruu A. H. CeBeprioBa, yuenus o 6mocdepe B. Y. Bepnaackoro), onpenensits
IPaHULbI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

yYMEHHE BIIaJIeTh METO/JaMU HayYHOI'O MO3HAHMs B OMOJIOTUU: HAONIOJEHNE U OMMCAHUE KUBBIX CHUCTEM,
MPOLIECCOB U SIBJICHWM, OpraHu3alus W MpoBeJeHHE OHWOJIOrMYeCKOr0 HSKCIEPUMEHTA, BBIJIBIKEHUE
TUIOTE3bl, BBIABICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMbIMU BEIHMUYMHAMHU, OOBSICHEHHE MOJyUYEHHBIX
pE3yNbTaTOB, HCIOJF30BAHHBIX HAYYHBIX TOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE [e/laTh BBIBOJBI Ha
OCHOBAHUU TMOJYYCHHBIX PE3YIbTATOB;

YMEHHE BBLICTATH CYIIECTBEHHBIC NMPU3HAKH CTPOEHUSI OUOJIOTMYECKUX OOBEKTOB: BUIOB, MOMYISALIUM,
IPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHOI€OIIEHO30B M SKOCHCTEM, OCOOEHHOCTH IPOIIECCOB:
HACJIEICTBEHHON W3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHA000pa30oBaHUS, MPUCIIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTUYECKUX (PAKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA SHEPTUU B
HKOCUCTEMAaX, aHTPOTIOTEHHBIX H3MEHEHHH B IKOCHCTEMax CBOEM MECTHOCTH, KPyroBOpOTa BEIIECTB U
OMOreOXMMHYECKUX IIUKIOB B Onocdepe;

yYMEHHE MPUMEHATH MOJIYYECHHbIE 3HAHUS IS OOBSICHEHHS] OMOJOTHYECKUX MPOILIECCOB U SIBICHUM, IS
MPUHATHS MPAKTHYECKUX PEIICHUH B MOBCEIHEBHOW JKHU3HH C ILENbI0 oOecreueHus 6€30MacHOCTH CBOETO
3I0POBbSI U 37I0POBbSI OKPYKAIOIMIMX JIOJIEH, COOMIOIEHNSI HOPM TPaMOTHOTO TOBEACHHUS B OKpY)Karomen
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MPUPOJHON cpenie, MOHMMaHue He0OXOAUMOCTH HCIOJIb30BaHMS JOCTIKEHHI COBPEMEHHOW OMOJIOTHH IS
panMoOHaTBFHOTO IPUPOIONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTAapHbIE OWOJIOTMYECKHE 3a7ayH, COCTaBISATh CXEMbl NEpEeHOCa BEIIECTB U
SHEPTrUM B SKOCUCTEMAaX (LIeTH MUTAHUS);

YMEHHUE BBINOJHATH JIAOOpPATOpHBIE M MpPaKTUYEeCKUe paboThl, coONIONaTh MpaBwiIa Mmpu pabdore ¢
y4eOHBIM U JIabOpaTOpHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLEHHBATh W WHTEPIPETUPOBATh MHPOPMALHUIO OHOJOTHYECKOTO COJECpPKAHUS,
BKJTIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHHKOB (CpEACTBAa MacCOBOW MH(OpMAIIHH,
HAyYHO-TIOMYJISIPHBIE MAaTEPHAIIBI), PACCMATPHUBATD TJI00ANTBHBIE SKOJIOTHYECKHUE MTPOOIEeMBI COBPEMEHHOCTH,
(bopMHUPOBATH IO OTHOLICHHUIO K HUM COOCTBEHHYIO TIO3HIIUIO;

yMEHHE CO37aBaTh COOCTBEHHBIE IHMCBMEHHBIE M YCTHBIE COOOIIeHUs, 0000mas OUOJIOTHYECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIOJIB30BATh NOHATHIHBIN anmapar OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue pa3aejioB U TEM NMIPpOorpaMmMmabl

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoTbI

JuexkTpoHHble (U poBLIE)
o0pa3oBaTe/bHbIE Pecypchl

buonorus kak Hayka

0.5

bu6mmoreka [IOK
https://m.edso0.ru/7f41c292
https://resh.edu.ru/

JKuBrIle cucTeMBI 1 UX opraHusanusa

bubmmoreka [{OK
https://m.edso0.ru/7f41c292
https://resh.edu.ru/

XHWMHUYECKUH COCTAB U CTPOEHUE KIETKH

bu6moreka [IOK
https://m.edso0.ru/7f41c292
https://resh.edu.ru/

}KI/ISHCI[eHTCJ'IBHOCTB KIICTKHU

bu6moreka [IOK
https://m.edso0.ru/7f41c292
https://resh.edu.ru/

Pasmuoskenue u HHIUBUAYAJIbHOC PAa3BUTHUEC OpPraHU3MOB

bu6mmoreka [JOK
https://m.edso0.ru/7f41c292
https://resh.edu.ru/

HacnencTBeHHOCTh M U3MEHUYMBOCTD OPraHnu3MoB

1.5

bubnuoreka [JOK
https://m.edso0.ru/7f41c292
https://resh.edu.ru/

CeJ'IeKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

bubmuoreka [JOK
https://m.edso0.ru/7f41c292
https://resh.edu.ru/

PesepBHOE Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/
https://m.edsoo.ru/7f41c292

https://resh.edu.ru/

OBILIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 1 4
11 KJIACC
Ne KoauuecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
n/n Bcero KoHTpoJuasH IIpakTHyeck
NPorpamMmbl o0pa3oBaTejibHbIE PeCypChl
bie padoThI ue padoTsbl
bubmmoreka [{OK
1 DBOJIOIMOHHAS OHOJIOTHS 9 1 https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
Bo3nukHOBEHME U pa3BUTHE )KU3HU Ha bubmnorexa HOK
2 Senite 9 1 0.5 https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
bu6moreka [IOK
3 OpraHu3Mbl ¥ OKpYIKarolas cpeaa 5 1 https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
bu6mmoreka [JOK
4 Coo01iecTBa ¥ 9KOJIOIMUECKHAE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
bu6mmoreka [JOK
5 PesepBHOE Bpems 2 1 https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
OBILIEE KOJIMYECTBO YACOB I1O 34 5 95
ITPOI'PAMME
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https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/
https://m.edsoo.ru/7f41cc74
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaundecTBO 9acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

buosorus B cucreme Hayk

bubmmoreka [{OK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
https://resh.edu.ru/

MerTo1bl TO3HAHUS )KUBOU IPUPOIbL. [Ipakmuueckasn paboma Ne 1
«Hcnonvsosanue paziuunvix Memooos npu u3yuenuu OUOI02UYecKux
00veKmoe»

0.5

bubmmoreka [{OK
https://m.eds00.ru/863e6122
https://resh.edu.ru/

buonornueckue CHUCTEMBI, IPOUCCCHI U UX U3YUCHUC

bu6moreka [IOK
https://m.edso0.ru/863e6564
https://resh.edu.ru/

Wctopus u metroapl nzyuenus kietku. Kinerounast reopus

bu6mmoreka [IOK
https://m.edso0.ru/863e674e
https://resh.edu.ru/

XUMHUYECKUH COCTaB KJIETKU. Boja 1 MUHEpaJIbHBIE COJIU

bu6mmoreka [JOK
https://m.eds00.ru/863e6h72
https://resh.edu.ru/

JInmmel

bubnuoreka [JOK
https://m.eds00.ru/863e6h72
https://resh.edu.ru/

VYrnesonsl. benku. CoctaB u cTpoeHHe OEIKOB

bubnuoreka [JOK
https://m.eds00.ru/863e6870
https://resh.edu.ru/

depMeHThI — OHOJIOTHYECKHEe KaTalu3aTopsl. JlabopamopHas
paboma Ne 1 «H3yuenue kamaiumuueckoli akmueHOCMU (epmeHmos

0.5

bu6mmoreka [JOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/
https://m.edsoo.ru/863e6122
https://resh.edu.ru/
https://m.edsoo.ru/863e6564
https://resh.edu.ru/
https://m.edsoo.ru/863e674e
https://resh.edu.ru/
https://m.edsoo.ru/863e6b72
https://resh.edu.ru/
https://m.edsoo.ru/863e6b72
https://resh.edu.ru/
https://m.edsoo.ru/863e6870
https://resh.edu.ru/

(HCI npumepe amuiasvl uiu Kama]ld')’bl)))

https://m.eds00.ru/863e6d5c
https://resh.edu.ru/

bubmuoreka [JOK

9 | Hykneunossle Kuciaotel. AT® https://m.edsoo.ru/863e6e88
https://resh.edu.ru/
CrpoeHne dyKapruOTUYECKOU KIeTKu. Jlabopamopuas paboma Ne 2
10 | «HByuenue cmpoenus Knemoxk pacmenuil, HugomHoIX, 2pubos u 05 https://resh.edu.ru/
baxmeputi n0O MUKPOCKONOM HA 20MOEbIX MUKDONPENApamax u ux ' ' B
onucanuey
bubmmoreka [{OK
1 ko https://m.edso0.ru/863e6ff0
€TKa KakK IeJIOCTHAs JKUBasi CHCTEMaA httos://m.eds00.ru/863e716¢
https://resh.edu.ru/
bu6moreka [IOK
12 | Hekserounbie hopMBbI HKU3HH — BUPYCHI https://m.edso0.ru/863e766¢
https://resh.edu.ru/
bu6mmoreka [IOK
13 | Dueprernueckuii 0OMeH https://m.edso0.ru/863e7c98
https://resh.edu.ru/
bu6mmoreka [JOK
14 | ®orocunres. Xemocunres https://m.edsoo.ru/863e7aae
https://resh.edu.ru/
bubnuoreka [JOK
15 | O6men BemecTB Wn MeTaboIM3M https://m.edso0.ru/863e7dc4
https://resh.edu.ru/
KusHeHHbI#M UK KIeTKU. Jlenenue kietku. Mutos. Jlabopamopnas bubmorexa [IOK
16 | paboma Ne 3 «Habniodenue mumosa 6 Kiemkax KOHYUKA KOPEeuKa 0.5 https://m.edsoo.ru/863e796e
JIYKa HA 20MOBIX MUKPONPENapamax» https://resh.edu.ru/
bu6mmoreka [JOK
17 | BuocunTes Oenka. Peakuus MaTpHYHOTO CHHTE3A

https://m.edso0.ru/863e796¢
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https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/
https://m.edsoo.ru/863e766c
https://resh.edu.ru/
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/
https://m.edsoo.ru/863e7aae
https://resh.edu.ru/
https://m.edsoo.ru/863e7dc4
https://resh.edu.ru/
https://m.edsoo.ru/863e796e
https://resh.edu.ru/
https://m.edsoo.ru/863e796e

https://resh.edu.ru/

18

Tpancnsus — 6nocunTe3 Oenka

bubmuoreka [JOK
https://m.eds00.ru/863e7540
https://resh.edu.ru/

19

@opMBbI pa3MHOKEHUSI OPTAHU3MOB

bub6mmoreka [{OK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
https://resh.edu.ru/

20

Meiio3s

bubmmoreka [{OK
https://m.edso0.ru/863e7f4a
https://resh.edu.ru/

OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. OTUIOAO0TBOPEHHUE.

bu6moreka [IOK

21 | Jlabopamopnas paboma Ne 4 «M3yuenue cmpoenus noio6wuix Kiemox 0.5 https://m.edso0.ru/863e81b6
HA 20MOBbIX MUKPONPENAPAMaxy» https://resh.edu.ru/
bu6mmoreka [IOK

22 | UuauBHOyalbHOE Pa3BUTHE OPraHU3MOB https://m.edsoo.ru/863e8436
https://resh.edu.ru/
bu6mmoreka [IOK

23 | I'eneTvKa — HayKa O HACJIEACTBEHHOCTH U M3MEHYHUBOCTH https://m.edso0.ru/863e862
https://resh.edu.ru/
bu6mmoreka [JOK

o4 32KZH(:/II\;3§1;/II(;CTI/I HAcJIeJ0BaHKs IPU3HAKOB. MOHOTHOPUIHOE https://m.eds00.ru/863e8878
pett https://resh.edu.ru/
bubmuoreka [JOK

o5 EI/IIZ/II?;:);I;H% CKpelIMBaHue. 3aKOH HE3aBUCHMOTO HACIIEI0BAHUS https://m.eds00.ru/863e89a4
P https://resh.edu.ru/
CuenieHHOE Hacjae10BaHUe PU3HAKOB. Jlabopamopnas paboma Ne bub6mmoreka IIOK

26 | 5 «Hzyuenue pe3ynbmamos MoHOUOPUOHO20 U OUSUOPUOHO20 0.5 https://m.edsoo0.ru/863e8c60

CKpewusanus y Opo3opuivl Ha 20MoeblX MUKPONPENnapamax»

https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/863e7540
https://resh.edu.ru/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://resh.edu.ru/
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/
https://m.edsoo.ru/863e81b6
https://resh.edu.ru/
https://m.edsoo.ru/863e8436
https://resh.edu.ru/
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/
https://m.edsoo.ru/863e8878
https://resh.edu.ru/
https://m.edsoo.ru/863e89a4
https://resh.edu.ru/
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/

bubmuoreka [JOK

27 | I'enetuka noJja. HacienoBanue Npu3HAKOB, CUEILICHHBIX C TI0JIOM 1 https://m.edso0.ru/863e8c60
https://resh.edu.ru/
W3menunBocTh. HenacnencrBennass U3MEHUMBOCTS. Jlabopamophas bubmorexa [OK
28 | paboma Ne 6. H3zyuenue MoOupuKayuonHol usmMenyueocmu, 1 0.5 https://m.edsoo.ru/863e8efe
nocmpoenue 8apuayuoOHHO20 PAOa U 8APUAYUOHHOU KDUBOLLY https://resh.edu.ru/
bubmmoreka [{OK
20 Marrrnos s, T pions 7
ymanity op N ponpendp https://resh.edu.ru/
bu6mmoreka [IOK
30 | I'eneruka uyenoBexa 1 https://m.edso0.ru/863e8d78
https://resh.edu.ru/
31 KonTtponbras padota «HacneacTBEHHOCTh M MN3BMEHUHUBOCTD 1 https://resh.edu.ru/
OPraHu3MOB)»
bu6moreka [IOK
32 | Cenexuus Kak HayKa U ITPOIECC 1 https://m.edso0.ru/863e9214
https://resh.edu.ru/
bu6mmoreka [IOK
33 | MeTopl U JOCTHKEHHS CEIEKIMU PACTEHUM U XKUBOTHBIX 1 https://m.edso0.ru/863e9214
https://resh.edu.ru/
bu6mmoreka [JOK
34 | BuOTEXHOJIOTHs KaK OTPacib HPOM3BOICTBA 1 https://m.eds00.ru/863e9336
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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https://m.edsoo.ru/863e8c60
https://resh.edu.ru/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/863e9214
https://resh.edu.ru/
https://m.edsoo.ru/863e9214
https://resh.edu.ru/
https://m.edsoo.ru/863e9336
https://resh.edu.ru/

11 KJIACC

Ne KoinyecTBo yacos DJIeKTPOHHBbIE H(PpOBHIE
Tema ypoka
n/n Bcero | Konrpoabnbie | IIpakTHyeckue o0pasoBaTejibHbIE
padoThbI padoThbI pecypchl
bu6mmoreka [{OK
1 | Dposrorms u MeTOIbI €€ U3ydEHHS 1 https://m.edsoo.ru/863ea20e
https://resh.edu.ru/
bubmmoreka [IOK
2 | Ucropus pa3BUTHS NPEICTABIEHHI 00 IBOIOLUN 1 https://m.eds00.ru/863e9570
https://resh.edu.ru/
bu6moreka [IOK
3 | MukposBoIIOIHSs 1 https://m.edsoo.ru/863e9cle
https://resh.edu.ru/
[Tonmynsiuus Kak pIeMEHTapHAas €UHULIA BUJA U SBOJIIOIUH. bub6nmorexa [IOK
4 | Jlabopamopnas paboma Ne 1 «Cpaenenue 61006 no 1 0.5 https://m.edso0.ru/863e99c6
MOppono2uueckomy Kpumepuio» https://resh.edu.ru/
bu6mmoreka [IOK
S | IBuwkyiue cuiisl (3IeMeHTapHbIe (aKTOPBI) SBOJIOIMU 1 https://m.edsoo.ru/863e9da4
https://resh.edu.ru/
bu6mmoreka [JOK
6 | EcrectBeHHblii 0T6OP U €ro GOPMBI 1 https://m.eds00.ru/863e9ed0
https://resh.edu.ru/
Pe3ysbTaThl 3BOIIOIMH: TIPUCTIOCOOIEHHOCTh OPTaHU3MOB U BuGmiorexa LIOK
7 BUJI000pa3oBanue. Jlabopamopmas pq6oma Ne 2 «Onucanue 1 05 https://m.eds00.ru/863e9fde
NPUCNOCOONEHHOCMU OP2AHUZMA U €€ OMHOCUMENLHO20
https://resh.edu.ru/
xapaxmepay
bu6mmoreka [JOK
8 | HeoGpaTuMoCTh 3BOJIIOIMN 1 https://m.edso0.ru/863e9cle
https://resh.edu.ru/
9 | HanpasneHus 1 yTd MakpO3BOJIIOIKMH 1 https://resh.edu.ru/
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https://m.edsoo.ru/863ea20e
https://resh.edu.ru/
https://m.edsoo.ru/863e9570
https://resh.edu.ru/
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/
https://m.edsoo.ru/863e99c6
https://resh.edu.ru/
https://m.edsoo.ru/863e9da4
https://resh.edu.ru/
https://m.edsoo.ru/863e9ed0
https://resh.edu.ru/
https://m.edsoo.ru/863e9fde
https://resh.edu.ru/
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/
https://resh.edu.ru/

10

HcTopus xu3HU Ha 3eMile U METObI €€ U3YyUEHUS

https://resh.edu.ru/

11

I'unoTe3bl NPOUCXOKACHUS )KU3HU Ha 3eMJie

bubmuoreka [JOK
https://m.edso0.ru/863ea5a6
https://resh.edu.ru/

12

PazButue xu3HM Ha 3eMIiie IO 3paM U IIEproaMm

bu6mmoreka [{OK
https://m.edso0.ru/863eabbe
https://resh.edu.ru/

13

OCHOBHBIE ATaIbl IBOTIOIUN PACTUTEIHHOTO U dKUBOTHOTO MUpA.
Ilpakmuueckas paboma Ne 1 «H3yuenue uckonaemvix ocmamxos
pAacmenuti U HCUBOMHBIX 8 KOJLIEKYUSIXY

0.5

bubmmoreka [IOK
https://m.edso0.ru/863ea8hc
https://resh.edu.ru/

14

CoBpemeHHas cucTeMa OpraHn4eckoro Mupa

bu6moreka [IOK
https://m.edso0.ru/863ea48e
https://resh.edu.ru/

15

DBOJIIOIHS YeJI0OBEKa (aHTPOTIOTEHE3)

bu6moreka [IOK
https://m.edso0.ru/863eac2c
https://resh.edu.ru/

16

JIBwxyimue cuitbl ((pakTophl) aHTPOIIOTEHE3a

bu6mmoreka [IOK
https://m.edso0.ru/863ead44
https://resh.edu.ru/

17

OcCHOBHBIC CTaauH 3BOJJIFOIIMH YC€JIOBCKaA

https://resh.edu.ru/

18

Yenoseueckue pachl U IIPUPOJHBIC agalTallku 4Y€JI0BCKa

bu6mmoreka [JOK
https://m.edso0.ru/863eaeca2
https://resh.edu.ru/

19

KontponbHas padoTta «BO3HUKHOBEHHE M pa3BUTHE KM3HU Ha
3emiie»

https://resh.edu.ru/

20

OKoJIorus Kax HayKa

https://resh.edu.ru/

21

Cpem,l OOMTaHUS M SKOJIOTUYCCKHUC (I)aKTOpBI

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec
https://resh.edu.ru/
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https://resh.edu.ru/
https://m.edsoo.ru/863ea5a6
https://resh.edu.ru/
https://m.edsoo.ru/863ea6be
https://resh.edu.ru/
https://m.edsoo.ru/863ea8bc
https://resh.edu.ru/
https://m.edsoo.ru/863ea48e
https://resh.edu.ru/
https://m.edsoo.ru/863eac2c
https://resh.edu.ru/
https://m.edsoo.ru/863ead44
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/863eaea2
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/863eafec
https://resh.edu.ru/

Abuotnueckue dhaktopsl. Jlabopamoprnas paboma Ne 3.
«Mopgonocuueckue ocobennHocmu pacmeHutl U3 pasHvix Mecm

bubmuoreka [JOK

22 0.5 https://m.edso0.ru/863eb10e
obumanusy. Jlabopamopnas paboma Ne 4. « Biusnue céema na b
https://resh.edu.ru/
POCIM. U pazeumue 4epeHKkos Koieycay
bubmmoreka [{OK
23 | Buotnueckue HaKTopsl https://m.edso0.ru/863eb348
https://resh.edu.ru/
24 | DKOMOTHYECKUE CHCTEMBI (IKOCHCTEMBI) https://resh.edu.ru/
DKOJIOTHYECKUE XapaKTEPUCTHKH OMYJISIIUU. [Ipakmuyeckast Bubmmoreka [IOK
25 | paboma Ne 2 «ITodcuém niomuocmu NORYAAYULL PA3HBIX 6UO0E 0.5 https://m.edsoo.ru/863eb46a

pacmeHuti»

https://resh.edu.ru/

26

Coo0mecTBa OpraHu3MoB — OHOIIEHO3

bu6moreka [IOK
https://m.edso0.ru/863eb46a
https://resh.edu.ru/

27

OCHOBHBIC TTOKA3aTEIN YKOCUCTEMBI. DKOJIOTHYECKHE nmrupaMuabl.

CaotictBa 3Kocuctem. Cykieccus

bu6moreka [IOK
https://m.edso0.ru/863eb5fa
https://resh.edu.ru/

28

[IpupoHbIe SKOCHCTEMBI

https://resh.edu.ru/

29

AHTpOHOFCHHI)IC O9KOCHCTEMBI

https://resh.edu.ru/

30

buocdepa — rimobdanpHas skocucTema 3eMitu

bu6mmoreka [JOK
https://m.edso0.ru/863ebb5e
https://resh.edu.ru/

31

3aKOHOMEPHOCTH CYILIECTBOBaHUs 6uochepsl

bubnuoreka [JOK
https://m.eds00.ru/863ebd16
https://resh.edu.ru/

32

YenoseuecTBo B buochepe 3emiu

https://resh.edu.ru/

33

COCYH.ICCTBOB&HI/IC MpUpOAbI U YCIIOBCUYCCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale
https://resh.edu.ru/
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https://m.edsoo.ru/863eb10e
https://resh.edu.ru/
https://m.edsoo.ru/863eb348
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/863eb46a
https://resh.edu.ru/
https://m.edsoo.ru/863eb46a
https://resh.edu.ru/
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/863ebb5e
https://resh.edu.ru/
https://m.edsoo.ru/863ebd16
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/863eba1e
https://resh.edu.ru/

34

KonTpomnsHas padora «Coo01ecTBa 1 SKOJIOTMIeCKUE CUCTEMBD»Y

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5
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https://resh.edu.ru/

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

e buonorus. O6mas Owonorus, 10 xmacc/ CuBormazoB B.U., AradonoBa W.b., 3axapoBa E.T.,
OO1IecTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO «/I[PODAY»; AxkmumonepHoe oOmectBo «M3maTenbcTBO
«IIpocsemeHue»

e buonorus. O6mas Owonorms, 11 xmacc/ CuBormazoB B.U., AradonoBa W.b., 3axapoa E.T.,
OO1mIecTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO «J/IPODAY»; AxnmonepHoe o0mmecTBo «l31aTenbcTBO
«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Anacracosa JLII. O6mas 6uonorus. Junakruaeckue matepuansl. — M.: Bentana-I'pad, 1997.

2. bornanosa T.JI., Cononosa E.A. buonorus. CipaBo4HUK JUIsl CTapIIEKIACCHUKOB U MOCTYNAIONINX B
By3bl. — M.: ACT-npecc, 2006.

3. boarosa U.B. COopHuk 3aaau no o61mei Ouosoruu uig noctynatomux B BY3s1. — M.: Onukce 21 Bek,
2005.

4. 3axapoB B.b., MamontoB C.I'., Conun HW. OOmas Owuomorus: YueOnwmk mais 10 — 11 xi.
001e00pazoBaTeNbHBIX YUeOHBIX 3aBeieHnit - M.: [lpoda, 2005.

5. Puc D. Crepubepr M. Ot xinerok k aromaMm: HWMiumrocTpupoBaHHOE BBEJCHHE B
MoJIeKyIsipHyto ouonoruto: Ilep ¢ anrn. — M.: Mup, 1988.

6. Cyxosa T.C., Ko3znosa T.A., Conun H.W. O6mas 6uonorus. 10 — 11 xi1.: PaGouas TeTpaap K y4eOHUKY
/ mox pen. B.b. 3axaposa. — M.: JIpoda, 2003.

7. Ypoku obuieit 6uonoruu: [locodue nns yuurens / B.M. Kopcynckas, I'.H. Muponenko, 3.A. Mokeesa,
H.M. Bep3unun. — M.: IIpocsemenne, 1986.

8. Kpukcynos E. A., [Taceunuk B. B. Dxomorus. 10 (11) xmacc: YueOuuk mis o6meoOpa3zoBaTeIbHBIX
y4eOHBIX 3aBelIeHUN. 5-¢ u3., mopad. M.: Jlpoda, 2001. — 256 ¢

9. Peitmepc H. ®@. KpaTtkuii cmoBaph OHoJioTHUecKuX TepMUHOB: KHura mns yuurens. — 2-e u3a. M.:
[Ipocsenienue, 1995. — 368 c.

10. Peiimepc H. ®@. Hauana skonornueckux 3nanuii. M.: M3nateascteo MHOITY, 1993. — 261 c.

11. Damuknonenus mia nered. I'nas. Pex. B. A. Bomogun.M.: Asanrta+, 2001. — 448 c.

12. Bep3wmun H.M., Kopcynckas B.M. OOmas weTtoauka mnpenogaBaHus Owojorud. — M.:
[Ipocenienue, 1986.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «Enunas wosutekmus [ludposeix OOpa3oBarenbHbIX PecypcoB» (Habop mUGPOBBIX PECypcoB K
yueOHukam sinauu [Tonomapesoit M.H.) http://schoolcollection.edu.ru/

2. www.bio.1september.ru — rasera «buosorusm» - MPUIOKEHHUE K « | CEHTIOPS».

3.http://bio.1september.ru/urok/ -Matepuanbl k ypoky. 4. Www.bio.nature.ru — Hay4HbIE HOBOCTH
Oouosoruu

4. http://ebio.ru/ - DnexTpoHHbIil yueOHUK «BHOTOTHS.

5. http://www.gbmt.ru/ - TocynapctBennsiii buosornueckuit myseit um. K. A. TumupsizeBa. BuptyanbHbie
IKCKYPCHH.

6. https://m.edsoo.ru
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