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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke MporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
onpenesieHus] oAX0A0B K (OPMUPOBAHUIO COAECPKAHUS YUEOHOTO MpeaMeTa
«buonorus» cocraBuiau: KoHUenTyaubHble mnojoxeHnus PDPIOC COO o
B3aUMOOOYCIIOBJIGHHOCTU 1I€JIeH, COJep)KaHUsl, pPEe3yJIbTaTOB OOY4YeHUS W
TpeOOBaHUN K YpPOBHIO MOJTOTOBKM BBIMTYCKHUKOB, MOJIOKEHHS 00 OOuIux
HEeNsAX W MPUHIUIAX, XapaKTEPU3YIONIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit depeparuu, a Takke
MOJIOXKEHUS O creruduke OUoI0TuU, €€ 3HAUCHUH B MO3HAHUU KUBOU MPUPO/IBI
U o0ecrneueHUH CyIIECTBOBaHMS uejoBedeckoro oomiectBa. CoryiacHo
HA3BaHHBIM TMOJIOKEHUSIM, OIpeJeiIeHbl OCHOBHBIC ()YHKIIUU MPOTPAMMBI TIO
OuoJsioruu u e€ CTPyKTypa.

[Iporpamma mo Ouosioruu maéT MpeJCTaBICHHE O MeisIX, 00 oOmei
CTpaTernu OOYy4YeHMs, BOCIHUTAHUS M Pa3BUTUS OOYYAIOIMIMXCS CPEIACTBAMHU
yueOHoro mnpenmera «buonorusi», ompegenser oOs3aTebHOE TPEAMETHOE
COJIep’KaHMe, €ro CTPYKTYpYy, paclpejeieHue To paszjieinaM H  TeMawm,
PEKOMEHyeMYI0 TOCJIEI0OBATEIbHOCTh H3Y4YEHHUS Y4eOHOro Marepuana ¢
yu4€TOM  MEXKIPEJAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€H,  JIOTMKH
00pa3oBaTeIBLHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00YyYatOITNXCS.

B nporpaMmvme 1o OMONOTMM TakKe YUYUTHIBAIOTCA TpPEOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TNPEIMETHBIM PE3yJIbTaTaM
oOydeHus B (GOPMUPOBAHUM OCHOBHBIX BHJOB Y4YEOHO-IIO3HABATEIBHOM
NEATeTbHOCTH/YUEOHBIX JMEeUCTBUN OOYyYaromUXCsS IO OCBOCHHUIO COJIEPKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Owmomoruum (10—11 kmaccel, 0a30BBIi ypOBCHB)
peanu3oBaH TMPUHIMUII MPEEMCTBEHHOCTH B HM3YYCHHHM OHMOJIOTUM, Oiiaromaps
yeMy B HEH MPOCMAaTpUBAETCS HAMNPABICHHOCTh HA pa3BUTHE 3HAHUIA,
CBS3aHHBIX C (OPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
[IEHHOCTHBIX ~ OPUEHTAIMA  JIMYHOCTH,  DKOJOTHYECKOTO  MBIIUICHHUS,
MPEACTABICHUN O 370pOBOM 00pa3e KU3HU M OEPEKHBIM OTHOIIEHUEM K
OKpy’Karomieh npupogHor cpeae. llostomy Hapsigy ¢ H3yYECHHEM
00MIEeONOIOTUYECKUX TEOPUN, a TAaKKE€ 3HAHUW O CTPOCHHUH JKHUBBIX CUCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B HUX IPOIECCOB B
mporpaMme Mo OWOJOTHUH YAENEHO BHUMAHHE WCIOJIb30BAHHUIO MOIYYCHHBIX
3HAHWW B TIOBCETHEBHOW KU3HU JIJIS1 PEIICHUS MPUKJIATHBIX 337249, B TOM YHUCIIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00JIeBaHMW  YEJIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMUS HKOJIOTUYECKHU



1eaecoo0pa3Horo MOBEAEHUS B OKPYXKalolleW MNPUPOJHON cpeje, aHaiu3a
BIIUSHUS XO3SIUCTBEHHOM JEATEILHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX U
HUCKYCCTBEHHBIX  JKOCHUCTEM. YCWICHHWE  BHUMAHUS K  MPUKIAJTHOU
HalpaBJICHHOCTH  y4eOHoro  mpeamera  «buonorus»  MPOJAUKTOBAHO
HEO0OXOIUMOCTHIO 00ECIIEUEHUS YCIOBUN NIJIsi PEIICHUs] OJTHOM U3 aKTyaJlbHbIX
3a/1a4 IIKOJILHOTO OHMOJIOTMYECKOTO O0pa3oBaHMs, KOTOpas IMpeimoiaraet
dbopmupoBaHue y 00y4aronIMXcsi CIOCOOHOCTH aJallTUPOBATHCS K U3MEHEHUSIM
JTUHAMHWYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpegHero oOImiero oOpa3oBaHUsI 3aHHUMAET BAXKHOE
mecto. OHa obecrieunBaeT GHOPMUPOBAHUE Yy OOYUAIOIIMXCS MPEICTABICHUN O
HAy4YHOU KapTUHE MUpPA, PACIIMPSECT U 0000IIaeT 3HAHUS O KUBOU MPHUPOJIE, €
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3alliy M JBOJIIOIUHU, CO3JAET
yCIOBHUS  JUIsi: TIO3HAHUS 3aKOHOB JKMBOW  MpUpOAbl, (popMHupoBaHMS
(G YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 37I0POBOr0 M 0Oe30macHOTO obOpasa
KU3HHU, DKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOU
PUPO/IE U YETOBEKY.

Bonemoe  3HaueHwe  OuonorMs  MMEET  TaKXe IS pelleHUs
BOCIIUTATENIbHBIX W Pa3BUBAIOIIMX 3a7a4 CpPeJaHEro o0Iero oOpa3oBaHWUS,
coruanu3anuy odydaromuxcsa. M3ydeHne OHOJOTHM O00ECIEUUBAET YCIOBHUS
U151 dhopmMupoBaHuUs MHTEJUICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX u
WH(OOPMAIIMOHHBIX  HABBIKOB, ACTETUYECKOM  KYJIBTYpPhI, CIOCOOCTBYET
MHTErpAIMi OMOJIOTHYECKUX 3HAHHWH C MPEJICTABICHUSIMU U3 JAPYTUX YUEOHBIX
IpPeAMETOB, B YAaCTHOCTH, (U3WKH, XuMUM U Treorpaduu. HazpaHHbIC
MOJIOKEHUS O TIpeAHA3HAYCHUH Y4eOHOTo mpeaMera «bHoorus» COCTaBHIH
OCHOBY JUIS OMPEICIICHHUs] TMOAXOA0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €ro
COJIepKaHMsl, IPEJICTABICHHOTO B MPOTpaMMe 110 OMOJIOTHH.

OT60p copepkanus yuyeOHOTO npenameTa «buosorusy» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIHMKA KYIbTYpOCOOOPAa3HOTO MOAXO0/a, B COOTBETCTBUU C
KOTOpPBIM OOydYaromirecs: JOJKHBI OCBOUTH 3HAHWS M YMEHHUS, 3HAUMMBIC IS
dbopMupoBaHusi 0OIIEH KyJIbTYpHI, OMPENETAIONME aJCKBATHOE IOBEICHHE
YeJIOBeKa B OKPY’KaIoel MPUPOTHON cpejie, BOCTPeOOBaHHBIC B MIOBCETHEBHOM
KU3HU U MPAKTHYECKON nesreasbHocTH. Ocoboe MecTo B ATOM cucTeMe 3HaHWI
3aHUMAIOT  BJEMEHTBHl  COAEpP)KAHMS, KOTOpbIE CIYKaT OCHOBOM  JJid
dbopMUpOBaHUS TMPEICTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHE MHUpPAa W TEHHOCTHBIX OPHUEHTAIUAX JHUYHOCTH, CIIOCOOCTBYIOIINX
TYMaHU3aIuu OMOJIOTHIECKOTO 00pa30BaHMs.

CrpykTypupoBaHue cojepkaHusi y4eOHOro marepualia B ImporpaMme 1o
OMOJIOTMM OCYIIECTBICHO C YYETOM NPUOPUTETHOrO 3HAYCHHS] 3HAHUU 00



OTJIMYUTENIBHBIX OCOOEHHOCTAX KUBOM MPUPOJBI, O €€ YPOBHEBOIM OpraHU3aluu
U DBOJIONMUU. B COOTBETCTBMM C 3TUM B CTPYKType ydeOHOro mnpeamera
«bHONOTU» BBIAECIEHBI CIECAYIOIIUE CONEPKATENbHbBIC JIMHUN: «BHOJIOTUS KaK
Hayka. MeToabl Hay4dHOTro MO3HaHUA», «KileTka kak OMOJIOTHYecKas CUCTEMa,
«OpranusMm Kak Ouosoruyeckas cuctemay, «CucrteMa U MHOroo0Opasue
OpPraHUYeCcKOro MHpay», «IBOJIOLUMS KHUBOW MNPUPOIB», «IKOCHUCTEMBI U
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Henb m3yuenust yueOHoro npeamera «buonorusi» Ha 6a30BOM ypOBHE —
OBJIQJICHUE OOYYAIOIIUMUCS 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHATBHOMN
OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra U MPUOOPETCHHE YMEHH
UCIIOJIB30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JIEMUCTBUN B OTHOIICHHH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmwkenue 1enum  u3ydeHus ydeOHoro mpeamera «buosorus» Ha
0a30BOM YpOBHE 00ECIEUMBACTCS PEIICHUEM CIICTYIOIIMX 3a/1ay:

OCBOCHHE OOYYAIOIMUMUCA CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPHSX,
YUYCHUSX, 3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, IMpaBwiax, CIyKalux
OCHOBOM 151 (POPMHUPOBAHUS MPEJICTABICHUN O €CTECTBCHHO-HAYUYHOU KapTHUHE
MUpa, O METOJaxX HAYYHOro T[IO3HAHHS, CTPOCHUU, MHOroo0Opasuu W
OCOOEHHOCTSX >KMBBIX CHCTEM pPAa3HOTO YpPOBHS OpraHU3alliH, BbIIAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIEAOBAaHUSAX B OMOJIOTHH;

dbopMupoBaHue y 00yJarouuxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U
TBOPUYECKHX CIOCOOHOCTEH B Mpollecce aHalIM3a JAHHBIX O MYTAX Pa3BUTHUS B
OMONOTMY HAYYHBIX B3IJISIIOB, MJAEH U MOJXOAOB K M3YUYCHHUIO JKMBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3alINY;

CTAaHOBJIEHHE Yy oOydJarmuxcs OOmer KyabTyphl, (YHKIHOHAIBHOM
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSCHATH H  OIICHUBATh  SBIICHUS
OKpY)KalOUIEro MHpa JKMBOM MPUPOABI HAa OCHOBAaHUM 3HAHUN M OIBITA,
MOJIYYCHHBIX MPU U3yYECHUU OMOJIOTUH;

dbopMupoBanue y oOydYarouuxcsi YMEHUM WJUTIOCTPUPOBATH 3HAYCHUE
OMONOTUYECKUX 3HAHUW B MPAKTHUYECKOU JEATEIHHOCTH UYEOBEKa, PAa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTUI;

BOCIIUTaHUE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIIOBEKOM >KHBOM
NPUPOALI, HEOOXOAWMOCTH OEpPEeKHOr0 OTHOIICHUS K HEH, COOM0aeHUs
ATUYECKUX HOPM IPU MPOBEACHUN OMOIOTUUYECKUX UCCIIEI0BAHMIA;

OCO3HAHUE ILIEHHOCTH OHOJOTMYECKUX 3HAHUMW ISl TOBBILICHUS YpPOBHS
AKOJIOTUYECKOU KyIbTYpbl, JU1s1 ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHHUM B MOBCEIHEBHOW >KU3HU
JUISL OLICHKH MOCIIEICTBAN CBOEH JIESITEILHOCTH IO OTHOLIEHUIO K OKPYXKAIOUIEH



cpene, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHE U  COOJIIOZICHUE Mep
npoUIaKTUKU 3a00JIeBaHUN.

B cucreme cpeanero oOuiero obpazoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBJISCTCS 00S3aTEIBHBIM YUYEOHBIM MPEIMETOM, BXOSAIIUM B
COCTaB MpeaMETHOMN 00acTn «ECTeCTBEeHHO-HAyYHBIC TIPESIMETHI.

Jlns w3ydeHus: Ouoyiorud Ha 0a30BOM YpPOBHE CpPEAHEro OOIIero
obpaszoBanus orBoauTcs 68 vacor: B 10 kimacce — 34 yaca (1 vac B Hezelno), B
11 KJ1acce — 34 yaca (1 Jac B HEJICITIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buonorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHbIMM HayKamH, (Quiocopuen, ITHKON, 3CTETUKOW U
npaBoM. Ponb Ouosorun B (OpMUpPOBAaHUU COBPEMEHHOM HAay4HOW KapTHHBI
mupa. Cuctema OMOJIOTHYECKUX HAYK.

Metoasl mO3HAHUS JKUBOW TPUPOJLI (HAOMIOJEHUE, OSKCIEPUMEHT,
omHucaHue, HW3MEpeHHe, Kiaccupukaius, MOJACIUPOBAHUE, CTATUCTUYECKas
00paboTKa JTaHHBIX ).

JdeMoHcTpanmu:

[Toptpeter: U. Hapsun, I'. Mennens, H. K. Konbros, x. Yorcon u O.
Kpuk.

Tabnuipl U cxembl: «KMeTO bl TO3HAHUS KUBOU TTPUPOIBI.

JlaGopaTopHblie M NpaKTHYeCKHE PA0OTHI:

[Tpaktuueckas pabora Ne 1. «Mcnonb3oBaHue pa3iMYHBIX METOAOB IPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cucTeMBbI U X OPraHU3aIUsL.

XKusbie cuctembl (OMOCHUCTEMBI) Kak MpEAMET U3Y4YEeHHUsS OWOJIOTHH.
OTnnune )KUBBIX CUCTEM OT HEOPTaHUYECKOU MTPUPOIBI.

CgoiicTBa OmocucTeM U HX pa3zHooOpa3ue. YPOBHH OpraHU3AINHU
OMOCHCTEM: MOJICKYJSApHBIH, KIETOYHBIH, TKAHEBbIH, OpPraHU3MCHHBIMH,
MOMYJIALMOHHO-BUAOBOM, DKOCHUCTEMHBIN (OMOTeOIIEHOTHYECKUI ),
OounochepHbIH.

JdeMoHcTpaumuu:

Tabmumet u cxeMbl: «OCHOBHBIE TPH3HAKUA OKU3HU», «YPOBHHU
OpraHu3alu )KUBOU MIPUPOIBI».

O6opynoBanue: Mojenb MoJiekyibl JIHK.

Tema 3. Xumuveckuii COCTaB M CTPOEHHE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUYECKHE IJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BeleCTB B KieTke. llomnmep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMUHOKHUCIOTHl — MOHOMEDPHI OEJIKOB.
Heszamenumble W 3aMEHUMMBIE aMHHOKHCIOTBHL. AMHWHOKHUCIOTHBIM COCTAB.
YpoBHU CTPYKTYpbI OETKOBOW MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBoicTBa OenkoB. buomornueckue
(yHKUIUU OENKOB.

®epmeHThl — Ouonornueckue Katanuzatopel. CTpoeHue ¢depMeHTa:
aKTUBHBIA LEHTp, cyOcTpatHas crneuu@uyHoctb. Kodepmentsl. ButamuHsbl.
Otnuuust pepMEeHTOB OT HEOPTraHUUYECKUX KaTallu3aTOPOB.

VYrneBoabl: MoOHOcaxapuibsl (IJrOKo3a, pubo3a U JAe30Kcupudo3a),
nucaxapuabl (caxaposa, JIakTo3a) M TMoJMcaxapuibl (Kpaxmall, TJIMKOTEH,
1esuI0I03a). buonornvueckue GyHKIMH YIIIEBOIOB.

Jlunuaer: Tpurnunepuasl, Gocdonununpl, crepouasl. ['mapoduiabHO-
ruapodoOHbie cBoiicTBa. buonorunueckue ¢ynkuun naunuaos. CpaBHeHue
yIJ€BO/IOB, OEIKOB U JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxknennoBeie xucnorel: JHK un PHK. Hykneotnnsl — MoOHOMEpHI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢yukiuu JJHK. Crtpoenne u QyHKIMH
PHK. Buast PHK. AT®: ctpoenue u QpyHKIUH.

Huronorust — Hayka o kietke. KierouHas Tteopuss — mpumep
B3aUMOJICHCTBHS uAed U (PaKTOB B HAydYHOM IMO3HAHWU. METOIbI U3Y4YCHUS
KJIETKH.

Knerka kak menoctHas >kuBas cucreMa. OOImMe TNPU3HAKK KIIETOK:
3aMKHYyTasi HapykHas MmemOpana, monekynbl JJHK kak renernyeckuii ammapar,
cCUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: 3yKapuOTHYecKass M Mpokapuotuyeckas. OcoOeHHOCTH
CTpoeHusl pokapuoTHueckoi kietku. Kierounas crenka 6akrepuii. CTpoeHue
AYKapUOTUYECKOW KJIETKH. OCHOBHBIE OTJIWYHUS PACTUTEIIBHOM, KUBOTHOU WU
I'pUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJMKC,
ux ¢yaknuu. Ilnasmatuyeckas MemOpana, e€ cBoHcTBa W (DYHKIIUH.
utomnasma u e€ opranouasl. OgHoMeMmOpaHnHble opraHouabl kineTku: OIIC,
anmapaT [onbmxu, nu30coMbl. IlolyaBTOHOMHBIE OpraHOMABI  KJIETKH:
MUTOXOHAPHUH, TIaCTHABL. [IpouCXoXKIeHHe MUTOXOHIPHUM W TUIacTHA. Buasbl
mwiactua. HemeMOpaHHbIe OpraHOWABI KIETKUA: PUOOCOMBI, KIETOYHBINA IEHTD,
LUEHTPUOJIH, PECHUYKH, KI'YTUKU. DYHKIIMN OPraHOMAO0B KIETKHU. BKiItoueHusl.

Anpo — perynsTopHblid HeHTp Ki1eTkH. CTpoeHue spa: siaepHas 000JI04Ka,
KapuoIljia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BELIECTB B KIIETKE.

JdemMoHcTpauuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiaen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.



Juarpammel:  «PacnpeneneHue XUMHUYECKHX DJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XUMUUYECKUX JIEMEHTOB B )KUBOU MPUPOE».

Tabmuipl u cxemsl: «llepuoguueckas TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbDY, «buocuHTe3 Oenkay, «CTpoeHHE MOJEKYJIbI
oenkay», «Ctpoenue pepmenta», «Hyknennosbie kucinoThl. JJHK», «Ctpoenue
Monekyiasl AT®», «CrpoeHue »3YKapHOTHYECKOW KIETKW», «CTpoeHHe
KUBOTHOM  KJIeTKH», «CTpoeHHUE paCTUTEIBHOM KIETKW», «CTpoeHue
MPOKAPUOTHYECKON  KJIeTkn», «CTpoeHue sapa KICTKW», «YTJIEBOIbBI»,
«JIummapy.

O6opynoBaHuEe: CBETOBOM MHMKPOCKOI, OOOpYAOBaHUE Jisi MPOBEICHUS
HAOIIOJICHUN, U3MEPEHUHN, DKCIIEPUMEHTOB, MHUKPOMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHblie U NpaKTH4YeCKUE padoThI:

JlaGoparopHass pabora Ne 1. «/M3ydyeHue KaTaJIUTUUECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGoparopHass pab6ora Ne 2. «M3ydeHue CTpOCHHsI KJIETOK PACTCHHM,
KUBOTHBIX U OAKTEpUid MO MUKPOCKOTIOM Ha FOTOBBIX MUKpOIIpEnapaTax u ux
OMHUCAHUE.

Tema 4. /KusHenesTeIbHOCTD KJIETKH.

OOMeH BelecTB, UKW MeTaboIM3M. AcCUMUIIALINS (TIJIACTUISCKUIT OOMEH)
U JUCCUMMWISIMS (PHEpreTHUYecKuii 0OMEH) — JIB€ CTOPOHBI €AMHOr0 Mpolecca
meTabonu3Ma. Poib 3aKOHOB COXpaHEHHUs! BEIIECTB M HSHEPrUUM B NMOHMMAHHUH
MeTabonu3ma.

Tuner oOmeHa BemiecTB: aBTOTpo(HBIE U rerepoTpodHbii. Poib
(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIETKE.

®orocunte3. CBetoBas W TemHOBas ¢a3pl (GoTocunre3a. Peakiuu
dotocunTeza. DddexTuBHOCTL (QoTocMHTE3a. 3HAUeHHWE (POTOCHUHTE3a A
XKU3HK Ha 3emusie. BraumsHue yciaoBuil cpenbl Ha (DOTOCHHTE3 U CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHHTe3. XEMOCHHTE3UpYoIue OakTepuu. 3HAUYCHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMiie.

DHepreTuyeckuii 0OMEH B KieTKe. PacuiernsieHue BEemecTB, BbIJIEICHUE U
AKKyMYJIUDOBAHWE OHHEPrMM B KJIETKE. OTalbl SHEPreTUYECKOro oOMEHa.
I'mukonus. bpoxenne u ero Buabl. KucimopoHOE€ OKUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutensbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYEeCKOro OOMeHa.

Peaknmu matpuuyHoro cuHte3a. ['enetmdeckas wuHbopmarus u JIHK.
Peanuzanusa renernueckoil nHdopmanuu B KieTke. ['eHeTHYecKuili Koa U ero



cBoMcTBa. Tpanckpunuuss — wmarpuuHbii cuHTre3 PHK. Tpancmsnma -
OuocuHTe3 Oenka. Jranbl TpaHchanuu. KoaupoBaHue amMuHOKHUCIOT. Poib
pubocoM B OMocHHTE3E OelKa.

Heknerounsle ¢popmbl xu3HU — BUpPYChl. MicTopust oTkpbiTUsA BUpYCcOB (/1.
N. VBanoBckuit). OCOOEHHOCTH CTPOCHUS M >KU3HEHHOTO IMKJIA BUPYCOB.
bakrepuodaru. bone3Hu pacTeHuUil, >XUBOTHBIX U YEJIOBEKA, BbHI3BIBACMBIC
Bupycamu. Bupyc nmmynozaedpunura yenoseka (BUY) — BozOyautens CIIN/a.
OOpaTtHast  TpaHCKpuWIILIMs, peBepTaza M  uHTerpasza. Ilpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBaHUIA.

JdemMoHcTpanmu:

IToptpersi: H. K. Konbuos, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuipl u cxembl: «Tunel nuranusy, «Metabonuzm», «KMUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Xmoporiact, «Dorocunresy, «Ctpoenue JTHK»,
«CTtpoeHne U (PyHKIMOHUpOBaHME TeHa», «CuHTe3 Oenka», «I eHeTnyeckuii
koa», «Bupycw», «bakrepuodarun», «CTpoeHHe M KU3HEHHBIN LUK BUpYyca
CIIN/da, 6axrepuodaray, «Permmukamus JJHK».

O6opynoBaHnue: MOJICIN-aIIUINKallul «Y 1BoeHue JIHK u
TpaHCKpUMIUA», «buocunTe3 0enka», «CTpoeHHe KIETKNY, MOJIETb CTPYKTYPHI
JIHK.

Tema 5. PazMHoOKeHHe U HHAUBUAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Krerounbrii UK, WM KU3HEHHBIM UK KiIeTkd. MHTepdaza u MUTO3.
[Ipoueccrl, npoTekaromue B uHTepdaze. Permkanusa — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpomocom. XpoOMOCOMHBIA HAO0Op — KapHUOTHIIL.
JIunIonaHBIE W TAaIUIOMIHBIA ~ XpOMOCOMHBIE  HaOOphl.  XPOMATHIBI.
[{uTosornueckue OCHOBBI PAa3MHOXKEHUS W HHJAMBUIYAJIbHOIO pPa3BUTHS
OpraHU3MOB.

Henenue knetku — Muto3. Crangun mutosa. [Iponeccel, mpoucxoasdmue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICT MUTO3A.

[Tporpammupyemasi ruGeIb KIETKA — allONTO3.

@opMbI pa3MHOXEHHUSI OpPraHU3MOB: O€CIoioe © TMOoJIOBoe. Bujsl
Oecriooro  pa3MHOXKEHHS: JIeJIeHHEe HaJBOE, IIOYKOBAaHHME OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BEr€TATUBHOE Pa3MHOXEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAYEHUE JIJISI CEJIEKIIMH.

[TonoBoe pa3MHOXKEHHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cranuu meiosa. IIpoueccsl, mpoucxoadiine Ha CTaausxX Meiosa.
IToBenenne xpomocom B Meio3e. KpoccuHrosep. bruonormyeckuii CMbICT H
3HA4YECHHUE MEH03a.



l'amerorenes — mporecc 00pa3oBaHUs TMOJOBBIX KIETOK Y >KHUBOTHBIX.
[TonoBeie kene3bl: CeMEHHUKHN U sUYHUKUA. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIIETOK — raMeTr (CrepMaTo30u, SIMIEKIIeTKa) — CIEePMAaTOreHe3 W OBOTCHE3.
Oco0eHHOCTH CTPOCHHS SUIEKIETOK U CrepMaro3ougoB. OII010TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHAIBHOIO PA3BUTHUS Y TTO3BOHOYHBIX )KMBOTHBIX:
npoOieHue, racTpyisiius, opraHoreres. [locramOpuonansHoe pa3Butue. TUITBI
MOCTAIMOPHOHAJIBHOTO PA3BUTHS: MPSIMOE, HEMpsAMoe (JIMYMHOYHOE). BrusHue
Cpe/bl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPhI, CHOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanmuu:

Tabmumpel u cxembl: «DOpMBI Pa3MHOKEHHS OPTaHU3MOBY», «JIBoliHOE
OIUIOJIOTBOPEHUE Y I[BETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOXKEHUE
pacteHuity, «/lenenue kierku Oakrepuit», «CTPOCHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Kietounslil ukiny, «Pemmukamus [JJHK», «Muto3y,
«Meito3», «IIpsimMoe u HenpsiMoe pa3BUTHEY, «]'aMeTOreHe3 y MIIEKOIUTAIOIINX
U 4esIoBeKa», « OCHOBHBIE CTaUU OHTOTEHE3a».

O6opynoBaHue:  MHUKPOCKON,  MuHKporpenaparbl  «CriepMaTo30ubl
MJIEKONIUTAOUIEro», «SlinexkneTka wmiekonurawpmero», «Kapuoknnes B
KJIETKaX KOpEIKa JyKa», MarHUTHAsE MOJENb-aNIlIuKaus «Jlenenue KieTkny,
moaenb JIHK, Monens meradaszHoit XpoMOCOMBEL.

JlaGopaTopHblie U NpaKTH4YeCKUE padoThI:

JlabopatopHas pabota Ne 3. «HaOmrioneHue MuTO3a B KJIETKAX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHas pa6ota Ne 4. «V3yueHHe CTPOCHHS IOJOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpENnaparaxy.

Tema 6. HacjiencTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wm 3amaun re”etuku. lMcropus pasButus reHetuku. Poisb
LUWTOJIOTUA U ASMOPHUOJIOTUM B CTAHOBJIEHHUHM T€HETHUKHU. BKiam poccHilcKUX U
3apyOeKHBIX  YYE€HBIX B  Pa3BUTHE TEHETUKH. MeToabl  TEHETHKHU
(TMOPUIONOTUYECKUH,  IMMTOTCHETUYECKUH,  MOJICKYJISPHO-TEHETUYECKUN).
OcHOBHbIE T€HETHYECKHE TOHATHUS. [ 'eHeThUecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXeMax CKpPEUIMBAHUM.

3aKOHOMEPHOCTM  HACIIEIOBAaHWsS  NPU3HAKOB, yCTaHOBJIEHHble [
Meunnenem. MoHOruOpuaHOE CKpelIMBaHUE. 3aKOH €AMHOOOpa3usi rMOpHIIOB



MepBoro mnokojeHus. [IpaBuino JTOMHUHUPOBaHMS. 3aKOH paCIICTUICHUS
npu3HakoB. ['unore3a yuctorel ramer. I1oaHOE U HENMOIHOE TOMUHHUPOBAHUE.

JurubpunHoe CKpeluBaHuEe. 3aKOH HE3aBUCHMOIO  HACJIEIOBAHUS
npu3HakoB. lluToreHeTnueckue OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHMUS.
AHanusupyroniee CKpCILLMBaHUE. Hcnonb3oBanue AHAJIN3UPYIOLLETO
CKpEIIMBaHUS ISl OTPEIeSICHHs] TeHOTUIIA 0COOU.

CuennieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HACJIeJOBaHMI0 TeHOB. Hapylienue crenjeHuss Te€HOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPHsl HACIEICTBEHHOCTH. | €eHETUUECKUE KapTHhl.

I'enetnka nmosa. XpoMOCOMHOE OMPEAEICHUE TTo1a. AYTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMOoraMeTHble W TeTeporameTHble opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3MeHYHBOCTb. Bunsr W3MECHUYHMBOCTH: HEHACJICICTBEHHAs u
HacliecTBeHHas. Ponb  cpenbl B HEHACHEJICTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAU(UKAIIMOHHOW M3MEHYMBOCTH. BapuanuoHHBIN psan u
BapualMoHHas kpuBad. Hopma peakuuu npuszHaka. KoiauuecTBeHHbIE W
KaueCTBEHHBIC MPU3HAKK U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAITMOHHOMN
M3MEHYHUBOCTH.

HacnencrBenHnasi, uiim reHOTUIIMYECKAs, N3MEHUYMBOCTh. KoMOMHaTHBHAS
U3MEHYMBOCTh. Melo3 W TOJIOBOM TpollecC — OCHOBA KOMOWHATHBHOM
U3MEHYMBOCTH. MyTaliuoHHass W3MEHYMBOCTh. Kraccudukammss MyTaruid:
F€HHBbIE, XPOMOCOMHBIC, TE€HOMHBbIE. YacToTa W TPUYUHBI MYyTalUH.
MyTtarennbie (GakTophl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEICTBECHHOM
n3meHunBocty H. M. BaBuioga.

BHesnepHas HacneCTBEHHOCTh U U3MEHYMUBOCT.

I'enetrnka denoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJIbI T€HETUKU
YEJI0BEKA: reHeaJorndeCcKum, OJIM3HEIIOBLIH, LIMTOT€HETUYCCKU,
OMOXMMUYECKUH, MOJIEKYyIsipHO-TeHeTndeckuil. COBpEMEHHOE OIpe/eICHHE
FEHOTHIIA: MOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHUCIIE C
nomoiisio IT[P-anamn3a. HacimencTtBenHnnle 3a00JieBaHUSA dYeJIOBEKAa: I'EHHBIC
0oJie3HH, O0JIE3HU ¢ HACIICJICTBEHHON IPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIC
oonme3nn. ComaTthyeckue | TeHepaTuBHBbIC MyTanud. CTBOJIOBBIE KJIETKH.
[TpuHIHITBET 310pOBOTO 00pa3a KU3HU, TUArHOCTUKH, TPO(MIAKTUKY U JICUCHHUS
TCHETHYCCKHUX O0se3He. MeInKo-reHeTUIeCKOe KOHCYJIbTUPOBAaHNE. 3HAUCHUE
MEIUIIMHCKOW TEHETUKW B TMPEAOTBPAIICHUU U JICYEHUUM TE€HETHYECKHX
3a00JIEBaHMI1 YeJIOBEKA.

JdemMoHcTpauuu:



Iloptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmumpt u  cxembl: «MOHOTHOPUAHOE  CKpEIIMBAaHUE U  €r0
LIUTOTCHETUYECKAas: OCHOBa», «3aKOH PACHICIJICHUS M €ro IUTOT€HETUYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JIurubpugHoe CKpelrBaHUEY,
«lluTomornyecknue OCHOBBI  JUTHOPUIHOTO  CKpelIuBaHus», «Meio3y,
«B3auMoIeNCTBUE aJUICNIBHBIX TI'€HOBY», «l eHeTndeckue KapTbl PpACTEHUH,
KUBOTHBIX M 4Y€NOBEKa», «['eHeTnka momnay, «3aKOHOMEPHOCTH HACJIEAOBAHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumbl yenoBeka M KUBOTHBIX», «Buasl
U3MEHUYUBOCTHY, «MoaudukamoHHas U3MEHYMBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymni KpoBu», «MyTalmoOHHAsI K3BMEHYUBOCTDY.

O6opynoBanue: MoJienu-anuiMkauu «MOHOTUOPUAHOE CKpEIIUBAHKEY,
«Henonnoe pomunHMpoBaHuey», «Jlurnbpunnoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON M MuKporpenapaT «/pozoduna» (Hopma, myranuu
(bOopMBI KPBIITLEB M OKPACKH TeJa), TepOapuii «I'opox MmoceBHOM.

JlaGopaTopHble U NpaKTH4YeCKUE padoThI:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3ynbTaToB MOHOTHOPHUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTtopnas  pabora Ne 6. «lM3ydenue  mMoaMQpUKAIMOHHON
U3MEHYUBOCTH, TOCTPOECHHUE BAPUALIMOHHOTO psiia M BApUALIMOHHON KPUBOW».

JlaGoparopnas pabota Ne 7. «AHanu3 MyTamuil y 1po30¢uiIsl Ha TOTOBBIX
MUKpOITpEnapaTaxy.

[Ipaktuueckass padora Ne 2. «CocraBieHue W aHaIU3 POAOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexnusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U Mpouecc. 3apoxKAeHUE CEIEKIUU U JOMECTUKALIUS.
VYyenne H. WM. BaBunoBa 0 IeHTpax MNPOUCXOXKICHUS U MHOT000pasus
KYJbTYPHBIX pacTeHHI. LIeHTpbl MPOUCXOKICHHS TOMAIIHUX KUBOTHBIX. COpT,
opoja, ITaMmM.

CoBpeMeHHbIE METOBI CeNeKIUH. MacCOBbIN U HHAUBUYAIbHBIN OTOOPHI
B CEJICKLIIUHM PAacTeHUM M KUBOTHBIX. OIleHKa AKCTepbepa. BIM3KopoaCTBEHHOE
ckpemmBanue — WHOpuAuHT. Uuctas nuaus. CKpelnMBaHWE YUCTBIX JIMHHM.
['ereposuc, nnu rubpunHas cuina. HepoacTBeHHOE CKpelMBaHUE — Ay TOPHIUHT.
Otnanénnas ruOpuauzauuss U €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJy4YEHUE TMOJIMIUIONAOB. JIOCTHKEHUSI CENEKIMU PAaCTECHUW, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciib NMPOU3BOJACTBA. | '€HHAss MHXKXEHepHUsl. DTallbl
co3nanust pekomOunanTHot JIHK wu Tpancrennbix opranu3mMoB. Kiierounas



nxkeHepusa. KietouHble  KynabTypbl. MUKpPOKIOHAIBHOE  Pa3MHOKEHUE
pacrenuii. KioHMpoOBaHHE BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHu3MOB. OJKOJOrmyeckue u 3tudyeckue mnpodiemel. MO — renernuecku
MOU(DUITMIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Hoptpers: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. ®.
HBaHoOB.

Tabmumpl U cxembl: kapta «lleHTpbl MPOUCXOXKACHUS W MHOr00O0pasus
KyJbTYpHBIX pacTteHui», «llopoasl gomMamiHMX JKUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «OtnanéHHas rudpuausanusy, «PaboTel akageMuka
M. @. Usanoay, «lloaumnonaus», «O0ObEKTH OMOTEXHOIOTUNY», «KiaeTouHbIe
KyJbTYpbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHME U TEPEHOC TEHOB,
XPOMOCOM.

O6GopynoBaHue: MYJSDKA IJIOJOB M KOPHEIUIOJNOB JUKHX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repoapuit «CenbCKOX03SIICTBEHHBIC PACTCHUSY.

JlaGopaTopHblie M MpaKTHYeCKHE PA0OTHI:

Okckypcusi «OCHOBHBIE METOJbI U JIOCTUXKEHUSI CEJEKIMU PACTCHUU U
KUBOTHBIX  (HA  CEJIEKIIMOHHYIO  CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIbHBI yYaCTOK, B TEIUIMYHOE XO3SIMCTBO, JIabOpaTOpHIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. IBorouMOHHAs OHOJIOTHS.

[IpeanochUiKu BO3HUKHOBEHHS SBOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U e€ MecTo B Ouonoruu. BiusHre 3BONIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBugerenbcTBa 3BONIONMH. [laneoHTOmOrMUECKrEe: MOCIEI0BATENIBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJOTMYECKOW JIETOMHCH, TMEPEXOHBIE (POPMBI.
buoreorpadguueckue: cxomctBo W paznuume (ayH u (Girop MaTepuKoB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUYMsI SMOPHOHOB Pa3HBIX BUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHUYHbIE, aHAJIOTUYHEIE,
pyIUMEHTAapHBbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHMU3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTEeH Yy BCEX
OpraHU3MOB.

OpomonmonHas teopusi Y. JlapBuHa. IlpeAnochliKM BO3HUKHOBEHUS
JapBUHU3MA. J[BMXKYIIME CUJIbI ABOJIOLMM BUAOB 1o JlapBuHy (M30bITOUHOE



pa3MHOXEHUE npu OTPaHUYEHHOCTHU pecypcos, HeonpeaeaeHHas
M3MEHYMUBOCTh, OOpHOA 3a CyIIECTBOBAHUE, €CTECTBEHHBINA OTOOD).

Cunrernueckas teopus 3Boonuu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBostouus. [lomynsiius kak eAMHKIIA BUA U SBOJIOLUU.

JIBmxyiue cuibl ((pakTopbl) HBOJIIOIMHU BUIOB B Ipupoae. MyTallMOHHbBIN
npolecc U KOMOMHATUBHAS U3MEHYMBOCTh. [lomynsiiMOHHbIE BOJIHBI U Apeid
reHoB. M3oasuus u Murparus.

EctecTBeHHbIil 0TOOp — Hampapisiomuid (aktop 3Boouuu. Dopmbl
€CTECTBEHHOT0 0TOOpA.

[Iprcnoco6IeHHOCTh OPraHM3MOB Kak pe3yJbTaT 3BOJIONUH. [Ipumeps
OpUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMOP(O3bl U UN0AAANTALINH.

Bun wu BunmooOpazoBanme. Kputepunm Buma. OcHOBHbIE (HOpPMBI
BUI000pa3oBaHusi: reorpaduyeckoe, IK0JIOTrHIeCcKoe.

MakpooaBomonus. Dopmbl  sBOMIONIMK:  pusieTHYEeCKas, IUBEPreHTHas,
KOHBEpTeHTHasl, nmapasiensHas. HeoOpaTuMocTh 3BOJIOLMH.

[IpoucxoxaeHue oT HECTEIUATU3UPOBAHHBIX MIPEJIKOB.
IIporpeccupyromas criennanu3anus. AJanTUBHAS paJIdalys.

JdeMoncTpanmu:

[Toptpetsi: K. JIunnueit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromiep, A. H. CeBep1ios.

Tabmuupt u  cxemsl: «Pa3BuTue OpraHMYEecKOro MHupa Ha 3emiiey,
«3apOoIbIIIN TO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl O00pHObI 3a
cymecTBoBaHue», «EcTecTBeHHBI  0TOOpP», «MHOroodpasue  COpPTOB
pacTeHun», «MHuoroobpasue opox JKHUBOTHBIX), «Tommynsium,
«MyTarnuoHHasi UI3MEHYUBOCTH», « ApoMopdo3b», «Mnuoaganramumny, «O0mas
nereHepauus», <«JBwxkymmue cuiabl 3Boionun», «Kapra-cxema wmapuipyra
My TEIIECCTBUSA 4. JapBunay, «boprba 3a CYIIIECTBOBAHUE,
«IIpucnocoOneHHOCTs OpraHu3MoBy, «l'eorpaduyeckoe BHI000pa3OBaHUEY,
«DKOJIOTHYECKOE BUI000pa30BaHUEY.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPACKH,
HaOOp MJIOJ0B U CeMsH, KoJuleKus «[Ipumepsl 3alUTHRIX NMPUCTIOCOOIEHUH Y
KUBOTHBIX», MOJielb «OCHOBHBIE HAIIPaBJIEHUS 3BOJIIOLNN», 00BEMHASI MOJIENb
«CTpoeHue roJI0BHOI0O MO3ra M03BOHOYHBIXY.

buoreorpadpuueckass kapra wmupa, kojutekuus «Dopmbl coxpaHHOCTH
HCKOIIAEMBIX JKMBOTHBIX M pacTeHui», Mojenb ammukanus «llepexpéct
XpOMOCOM», BJIaXHble Tnpenapatel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapat «Jpo3oduna» (HopMma, mytaninu GOpMbl KPbUILEB U
OKpacKH Tena).



JlabopaTopHble U IpaKTHYeCKHe PadoThbI:

Jlaboparopnast pabora Ne 1. «CpaBHEeHUE BHIOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Jlaboparopnas padota Ne 2. «OnucaHue NpuUcrnocoO0IEHHOCTH OpraHu3Ma
1 €€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHUE M Pa3BUTHE )KM3HU HA 3emJie.

JloHay4YHbBIE NPECTABICHUSA O 3apPOKICHUM XW3HU. HayuyHbple runotesbl
BO3HUKHOBEHHUSI U3HM Ha 3emiie: aOMoreHe3 W MaHchepMus. XHUMHUYECKas
HBOMIIOIUSI. AOMOTEHHBI CHUHTE3 OPraHUYECKHUX BEIIECTB M3 HEOPraHUYECKHUX.
OKCIEpUMEHTAIBHOE TOATBEPKJICHUE XUMHUYECKOW 3BoMonuu. HauvanbHble
sTanbl Ouonornmueckoir sBomtouuu. ['mnoreza PHK-mmpa. PopmupoBanue
MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHME MPOTOKIETKHU. [lepBble KIETKH U UX
sBONMIOLMS. POPMHUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emiie 1o spam u nepuonam. Karapxei. Apxeiickas u
npotepo3oiickas 9pel. [laneosoiickas spa u €€ mepuoabl: KeMOPHUICKHIA,
OPAOBUKCKHM, CHITYPUMUCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30Kickas 3pa U €€ NepruoIbl: TPUACOBBIN, FOPCKUM, MEITOBOM.

KaitHo3olickass 3pa W €€ TepuoAbl: MaJCOrCHOBBIA, HEOTCHOBBIN,
AHTPOTIOr€HOBBI.

XapaKkTepUCTUKA KIMMATa U Ie0JIOTHYECKUX IporueccoB. OCHOBHbBIE 3Talbl
ABOJIIOIIUU PACTUTEIBHOTO U KMBOTHOTO MHUpa. ApoMopd03bl y pacTeHUH U
XKUBOTHBIX. [losIBIIEHME, pacUBET ¥ BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMY4ecKOro MHpa Kak OTpaxeHue 3Boiouud. OCHOBHBIE
CUCTEMATHYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOLIMSL ~ 4YeJOBEKa.  AHTpONoOJorus  Kak  Hayka.  Pa3Butue
OPEACTaBICHUA O  MPOUCXOXKICHHHM  4YeloBeKa. MeETolnbl  M3y4EeHUs
anTpornoreHe3a. (CxoacTBa W pa3iauyusl  4YEJOBEKA WM KUBOTHBIX.
CucreMaTnyeckoe NoJI0KEHHUE YETI0BEKA.

HBuwxymume  cunsl  (pakTtoppl) — aHTpomoreHe3a.  HacnmeacTBeHHas
U3MEHYMBOCTh U €CTeCTBEHHBbIH 0TOOp. OOuIecTBeHHbII 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIUN TPYAA, MBILIJICHHUE, PEYb.

OCHOBHBIE CTaguM W BETBH DJBOJIOLMH YEJIOBEKAa: aBCTPAJIONUTEKH,
Uenosek yMmenbld, YenoBek MNpAMOXOIAIIUM, YeloBEeK HeaHAEPTaIbCKUM,
UYenosek pasymHbid. Haxoaku MckonmaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHHS,
001acTh pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIUS.

Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl:  €BPOIMEOUTHAS
(eBpasmiickasi), Herpo-aBCTpajioHJHas (3PKBaTOpUaibHAas), MOHIOJIOWHAS
(a3uarcko-amepukaHckas). YepTbl NPUCIOCOOJICHHOCTH MPEACTaBUTENCH



YeJIOBEUECKUX Pac K YCIOBUSIM CyIIeCTBOBaHUA. EMUHCTBO YenoBeUeCKUX pac.
Kpuruka pacusma.

JdeMoHcTpanmu:

[Toptpetsr: ®@. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxembl: «Bo3aukHoBeHne COJIHEYHOM CHUCTEMBI», «Pa3ButHe
opraHuyeckoro wmwupa», «PacturenpHas KieTkay, <« KuBOTHas KJETKay,
«IIpokapuotnueckas kietka», «CoBpeMeHHas CUCTeMa OPraHUYECKOTO MUPAY,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHUS UYEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHBIE MeCTa MAJICOHTOJIOTUYECKUX HAXOJIOK TIPEJAKOB
COBPEMEHHOT0 uelioBekay, «JlpeBueiiue moamn», «JIpesaue moan», «llepsoie
COBpPEMEHHBIE 0N, «YeroBedeckue pach».

O6opynoBanue: wmymspku — «lIpoucxoxkaeHue  demoBeka»  (OHOCTHI
aBCTPAJIONMUTEKA, MUTCKAHTPOIA, HEaHAepTalblla, KPOMAHLOHIIA), CICIKH WM
U300pakeHUsT KaMEHHBIX OpYAUN TEPBOOBITHOTO 4YeJIOBeKa (KaMHH-YOIIIEPHI,
pyouna, ckpebsia), reoxpoHojoruueckas Tabnauia, KoJuieKus «Dopmbl
COXPaHHOCTH MCKOTIA€MBIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie M NpaKTH4YeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHue MckomaeMbIX OCTaTKOB pacTEHUM
Y )KUBOTHBIX B KOJUICKLIHIX).

DKCKypcusl «IBOJIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €eCTECTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI MYy3€il).

Tema 3. Opranu3smMsl U OKpY KawIuasi cpeaa.

DOKojorusi Kak Hayka. 3aJaud W pa3liesibl  dKOJIoTuM. MeTobl
AKOJIOTUYECKUX UCCIEAOBAHUN. JKOJIOTMUYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKa.

Cpenpl obuTaHusi OPraHU3MOB: BOAHAs, HA3EMHO-BO3/yIIIHAS, [TOYBEHHAS,
BHYTPUOpPraHU3MEHHas!.

Okonornueckue ¢akropbl. Knaccudukamus skomorudeckux (HakTOpOB:
abuotnyeckue, OWOTUYECKUE U aHTPONOTCHHbIE. [leHiCTBHE HSKOIOTHMYECKHUX
(aKTOpOB Ha OPTraHU3MBI.

AOGuoTHYeCcKHe (haKTOpHI: CBET, TeMmIeparypa, BJIQKHOCTb.
®dotonepuoauszM. I[IpucnocobseHns OpraHu3MoOB K JCUCTBUIO aOMOTHYECKHX
¢dakropoB. bruonornueckue puTMBI.

buotnueckue  ¢aktopel. Buasl  OMOTHYECKMX  B3aMMOJACHCTBUIA:
KOHKYPEHIUSI, XHUITHUYEeCTBO, cuMOMo3 wu ero ¢opmel. [lapazutuswm,
KOoomnepanus, MyTyalu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO).



AMeHcanu3M, HEWTpaau3M. 3HaueHUE OHOTUYECKUX B3aUMOJCUCTBUN IS
CYILIECTBOBAHUSI OPTaHU3MOB B MPUPOJHBIX COOOIIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTHUKU ToNyssiiuu. OCHOBHBIE TOKa3aTen
MONYJISIIIUU: YUCIEHHOCTb, TMJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[uHaMmka 4ucIeHHOCTH TOMYJISIUU U €€ peryJIsiusl.

JdeMoHcTpanmu:

[Hoptpetsi: A. I'ym6oabaT, K. ®@. Pynbe, D. I'ekkers.

Tabmuiel u cxeMmbl: kapta «[Ipupoansie 30Hb1 3eminy, «Cpenbl OOUTaHUS
opranuzMoBy», «®doronepuoauzm», «llonmymauumny, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH NONyJaiuu uHdy3opun-rydenskuy, «Ilumniesbie nenmy.

JlaGopaTopHble U NpaKTH4YeCKUe padoThI:

Jlaboparopnas pabota Ne 3. «Mopdonaoruueckne 0COOEHHOCTH pacTeHUN
U3 pPa3HbIX MECT OOUTAHUSI.

Jlaboparopnasi pa6ota Ne 4. «BnusHue cBeTa Ha POCT M Pa3BUTHE
YEPEHKOB KOJIEYCay.

[Ipaktuueckas pabora Ne 2. «IloAcu€T MIOTHOCTH MOMYJISALMA pa3HbIX
BUJIOB PACTEHUI.

Tema 4. Coo01recTBa M DK0JIOrH4ecKue CHCTEMBI.

Coo01iectBO opraHu3MoB — O6moieHo03. CTpyKTyphl OHOIleH03a: BUI0Bas,
npocTpaHCTBeHHas, Tpoduueckas (mumieBas). Bunpbi-gomunantel. CBsizu B
OHOILIEHO3E.

Okonoruyeckue cucreMbl (dkocuctemsl). [lonste 00 3KocucTeMe WU
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTHI AIKOCUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTB ¥ TOTOK DSHEPrUH B
skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU IKOCUCTEMBI. [IuieBsie 1ienu u
cetu. OCHOBHBIE TIOKa3aTeld  DJKOCHUCTEMBI: OWoMacca, TPOIYKIIHS.
DKOJIOTUYECKUE THPAMUJIBI: TPOAYKIIMU, YUCICHHOCTH, Omomacchl. CBoOMCTBa
AKOCHUCTEM: YCTOMUYHUBOCTh, CAMOPETYIsLU, pa3Butue. CyKueccus.

[IpuponHble 3KOCHCTEMBI. JKOCHUCTEMBI O03€p U pEK. DKOCUCTEMA
XBOMHOTO WM HIMPOKOJIIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE  JKOCHUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X035MCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢akTop ycToWuMBOCTH dKocucteM. CoxpaHeHUE
OMOJOTUYECKOTO pa3HoOOpa3us Ha 3emiie.

Yuenne B. U. Bepranckoro o 6mochepe. ['panuiibl, coctaB U CTpyKTypa
o6uocheprr. KuBoe BemectBo u ero QyHkruu. OcobeHHOCTH OHMOChEephl Kak
r00anbHON 3KOCUCTEMbl. J[MHAMUYecKoe paBHOBeCcME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopoTsl BemecTB U OHMOT€OXMMHUYECKHE LUKIBI  DJIEMEHTOB
(yriepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoBeuectBO B Ouochepe 3eMiu. AHTPONOrEeHHbIE W3MEHEHHS B
ouocdepe. ['odanbHBIE SKOJIOTMYECKUE MPOOTEMBI.

CocyiiecTBoBaHuE MIPUPOIBI u YeJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTouumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTmxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdemMoHcTpanmu:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuipt u cxembl: «llumeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupoausie coobuiectBay, «llenu nmutaHus», «IKojoruyeckas MUpaMuiay,
«buocepa u  dyenoBek», «IKOCHCTEMa  IIUPOKOJIUCTBEHHOI'O  JIeCay,
«JKocucTemMa XBOMHOTO Jeca», «buoleHo3 Bomoéma», «ATPOICHO3Y,
«IIpumepHBIE aHTPONOTEHHBIC BO3JEHCTBUS HaA TPUPOY», «BaxHeimue
UCTOYHHUKU 3arpsi3HCHUS BO3JyXa M TPYHTOBBIX Boa», «IlouBa — BakHeuIIas
cocTapistomas ouochepsr», «DakTopbl aerpaganuu 1MouBy, «llapHUKOBBINM
ahdexr», «DakTOpbl PAAMOAKTUBHOTO 3arpsi3HEHHUs Ouocdepbr», «OOmas
CTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B 6uochepe», «O30HOBBIIM
sKkpaH ouocdeps», «Kpyroopor yriepona B 6uocdepe», «Kpyroopot azora B
IPUPOJIEN.

Ob6opynoBanue: Mofeb-anmukanus « TunuyHbsie OUOIEHO3bI», Tepoapuit
«PactutenpHple  cooOmiecTBa», Kowiekuuu — «buorenos», «Bpenutenu
BRXHEHIINX CEIIbCKOXO3AMCTBEHHBIX KYJIbTYp», TepOapuu u  KOJJICKIIUU
pacTeHUil M >KMUBOTHBIX, MIPUHAAJICKAIINE K Pa3HBIM SKOJOTUYECKUM TpyHnam
onHoro Buaa, KpacHas xkuura Poccuiickoit ®eneparuu, u300pakeHUs
OXpPaHSIEMBIX BUJIOB pacTeHuit u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOT N HA BA30BOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA30OBAHUNA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIIIUMHUCA TMPOrpaMM CpeaHero oO0iero oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATHBI

B cTpykType NTUUHOCTHBIX pe3yabTaTOB OCBOCHMS mpeamera «buonorus»
BBIZICJICHBI ~ CJCAYIOIIME  COCTaBIISIONIME:  OCO3HAHUE  OOYYaIOIIMMUCS
POCCHUMCKON TPaKTAaHCKOM MIAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEICICHUIO, HAJIMUYME MOTHBALIMK K OOYYCHUIO
OMoJIOTHH, 1IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUHN JTUIHOCTH Ha
OCHOBE KIIIOUEBBIX IIEHHOCTEH UM HUCTOPUYECKUX TPAIUIMN  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHMS, TOTOBHOCTh U  CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBAaTbCSI B CBOEH  JAEATEIIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMH CUCTEME OMOJIOTHYECKOTO 00pa30BaHUs, HAJIUYME
HKOJIOTHYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIETU UM CTPOUTH
KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS MpeaMeTa «bHuoaorus» TOCTUTAIOTCS
B €IUHCTBE Yy4eOHOW M BOCIUTATETHLHOW JEATEIHHOCTH B COOTBETCTBUHU C
TPaAULMOHHBIMU POCCUHCKUMHU COLUUOKYJIbTYPHBIMH, HCTOPUUECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MpPAaBUIAMU U
HOpMaMH TIOBEJICHHSI U  CIOCOOCTBYIOT — MpOIlECCaM  CaMOIIO3HAHMS,
CaMOBOCIIUTAHUSI U CaMOPa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3HUIIMU JTUYHOCTH,
MaTPUOTH3Ma, YBAXXEHUA K 3aKOHY M IMPaBOMNOPSAKY, YEJIOBEKY Tpylda M
CTapiieMy TIOKOJEHUIO, B3aMMHOTO YBaXXEHUsS, OCEPEKHOTO OTHOIICHHUS K
KYJbTYPHOMY HAacClI€OUI0 M TPaauUUsIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit @enepannu, MpUpOJIC U OKPYKAIOIIEH cpelie.

JIndHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro mnpeamera «buomorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh W CIOCOOHOCTh  OOYyYarOmIUXCS
PYKOBOJICTBOBAThCSI CHOPMUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JTUYHOCTH,
CUCTEMOM UEHHOCTHBIX OPHUEHTALUi, MO3UTHUBHBIX BHYTPEHHHX YOEKICHHUIA,
COOTBETCTBYIOIIUX TPAJUIMUOHHBIM LIEHHOCTSIM POCCHUICKOro OOIIECTBa,
paclIMpeHuEe >KU3HEHHOI'O OIbITa M ONbITA JEATEJIBHOCTH B MPOLECCE



peanu3alr OCHOBHBIX HAINPABIEHHUN BOCIHUTATENBHOW IEATENBHOCTH, B TOM
YHUCJIE B YACTH:
1) rpakaaHCKOro BOCIIATAHMSA:

c(hOpPMUPOBAHHOCTh  TPAXKIAHCKOM  TO3MIMM  OOydaromerocs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOA3aHHOCTEH, YBaKEHHE
3aKOHA ¥ MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIBHOCTH IPU CO3aHUU
y4eOHBIX IPOCKTOB, PEIICHNN YUEOHBIX U MO3HABATENIBHBIX 33/1a4, BHIMOJHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTh OMpeNEsiTh COOCTBEHHYIO IMO3UIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

YMEHHUE YUYUTHIBATh B CBOUX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHS JIIOJICH C pa3HBIMU YOCKICHUSIMHU, KYJbTYPHBIMHU LIECHHOCTSIMU
Y COLUAIIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOILIECCE COBMECTHOIO BBIMOJHEHUS
y4eOHBIX, TMO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3aJlad, YBaXUTEIHLHOIO
OTHOIIEHUS] K MHEHHIO OIMOHEHTOB MPH OOCYKIEHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TYMAaHUTApHOM U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh POCCUICKOM IpaK1aHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HApOJ.ly, YyBCTBA OTBETCTBEHHOCTH MEPEN
Ponunou, ropmoctu 3a cBOM Kpad, CBOK PoauHy, CBOM S3BIK U KYJBTYPY,
IPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccuu B Hayke, MCKYCCTBE, CHOpPTE, TEXHOJOTHUSX,
Tpyac,

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBIEHUE U
pa3BUTHE OWOJOTWHW, MOHUMAHUS 3HAYCHHsS OWOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yoeKI€HHOCTh, TOTOBHOCTh K CIIYKEHHUIO M 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE JYXOBHBIX LIEHHOCTEW POCCUICKOT0 HAPO/1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MIOBEICHUS;

CIOCOOHOCTh OLICHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOMM POJUTENSIM, CO3JIaHUIO CEMbU HA
OCHOBE OCO3HAHHOT'O IPUHATHS LEHHOCTEN CEMENHOW KU3HU B COOTBETCTBUM C
TpaauLuusMH HapoaoB Poccuu;

4) 3¢TEeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUI;

IIOHMMAaHUE HOMOLIMOHAJIBHOIO BO3JCUCTBUS JKUBOM IIPUPOABI U €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPAYKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJIICHUE
MPOSIBJISATH KA4€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pu3uueckoro BocnuTanus, GOPMUPOBAHNS KYJIbTYPhI 310POBbS H
IMOLUMOHAJIBLHOIO 0JIATONOTYY s

NMOHUMAHUE W peanu3aius 3J0pOBOTO M Oe3omacHOro oOpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIOJCHHWE TUTHEHWYECKUX TIPaBUJI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATHH € OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTB), OEpPEKHOIro, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHUS K
COOCTBEHHOMY (PM3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHUMAHHWE LEHHOCTH TMpPaBWJI WHIWBHAYAJbHOTO M KOJUIEKTUBHOTO
0e30MacHOr0 TOBEACHHUS B CHUTYalMsSX, YIPOXKAIOUUX 3J0POBBI0 M KU3HU
JIIO/IEH;

OCO3HAaHHWE  TMOCJHEACTBUA W  HENPUATHUS  BPEIHBIX  MPUBBIUEK
(yrmoTpebeHus aqKoroJisi, HAPKOTHKOB, KypeHHS );

6) TPy10BOro BOCIIHTAHMA:

TOTOBHOCTh K TPYAY, OCO3HAaHHWE IIEHHOCTH MAaCTEpCTBa, TPYAOIIO0HUE;

TOTOBHOCTH K aKTHBHOM JI€SITEIHLHOCTH TEXHOJIOTMYECKOM M COIHUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTH WHULIUUPOBATb, IJIAHUPOBATh "
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEeC K pa3nudHbiM chepam mpodecCHOHAIBHON JesSTEIbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BRIOOP Oyaymiei mpodeccun u peaan3oBbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHHUIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUSI:

AKOJIOTUYECKHU 1eJeco000pa3HOe OTHOIIEHHWE K MPHUPOAE KaK HCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;



MOBBIIIICHHE YPOBHS SKOJIOTHMUYECKON KyJIBTYyphl: HPUOOpPETEHHE OmbITa
IUTAHUPOBAHMUS TIOCTYNKOB M OLEHKM WX BO3MOXHBIX TIOCIEICTBUN s
OKPYKAIOIIEN CPEBI;

OCO3HAaHME II100aJBHOr0 XapakTepa HKOJIOTHYECKUX MPOOJIeM U MyTel ux
peleHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTUU
3HaHWS W YMEHHUS TPHU pPEIIeHUH MNpoOJeM, CBA3aHHBIX C PANUOHAIBHBIM
MIPUPOJIONONIB30BaHNEM  (COOJMIOICHNE TIpaBUJ  TOBEJAEHUS B  MPUPOJE,
HaNpaBJICHHBIX HAa COXPAaHEHHE PaBHOBECHS B JKOCHCTEMax, OXpaHy BHJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HEMpHUATHE JACWCTBHI, NPHUHOCSAIIMX BpEI OKpYKaoIeh
NPUPOTHON Cpejie, yMEHHE MPOTHO3UPOBATH HEOIArONPHUATHBIE KOOI HUECKUE
TIOCTICICTBUS TIPEIIIPHHUMAEMBIX JCHCTBUI M MPEAOTBPAIIATh UX;

HAJIMYME Pa3BUTOTO  OKOJOTMYECKOTO  MBIIIICHUS, JKOJOTHYECKON
KyJIbTYpbl, OMNBITA JEATEIHHOCTH SKOJOTHYECKOW HAINpPaBICHHOCTH, YMCHHS
PYKOBOJICTBOBAThCSI IMH B IIO3HABATEIIFHON, KOMMYHUKATHBHON M COLMATTBHON
NpakTUKEe, TOTOBHOCTH K YyYaCTHIO B MPAKTHYECKOH  JeATEIHHOCTH
HKOJIOTMYECKON HApaBIE€HHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U OOIIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO Ha TUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJHKYIBTYPHOM
MUDE;

COBEPIIIEHCTBOBAHUE SI3bIKOBOM M UHUTATEIBCKOW KYJIbTYphl KaK CpEJCTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe CrnenuPuKU OUOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
dbopMHUpOBaHUHU PAMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3IaHUU LIETOCTHOTO
NpeJCTaBICHUs 00 OKpYXKAIOIIeM MUPE Kak O €IMHCTBE MPUPOIbI, YETIOBEKa U
o0miecTBa, B MO3HAHUHM MPHUPOAHBIX 3aKOHOMEPHOCTEH M pPELICHUH MpodiieM
COXpaHEHUs! IPUPOJTHOTO PaBHOBECHS,

yO0exIEHHOCTh B 3HAUMMOCTH OHOJIOTUH I COBPEMEHHON IIMBUIIN3ALINN:
o0ecriedyeHus: HOBOTO YpPOBHS Pa3BUTHUS MEIUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh pecypcHble MpPoOJIEeMbl  Pa3BUTHUS
YeJI0OBeYeCTBA, MOMCKA MyTeH BBIXOJA U3 TTI00ATBHBIX IKOJIOTUYECKUX MPodiIeM
u obecrieyeHuss Tepexoda K YCTOWYMBOMY pa3BUTHIO, PAlMOHAILHOMY
MCIOJIb30BAaHUIO MPHUPOJHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHMOJIOTMYECKUX 3HAHUW B UEIAX
MOBBIIIEHUSI OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HaYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (YHKIHMOHAIBHOW  TPAMOTHOCTH  OOydYarommuxcs,
dbopmMupyemoii mpu U3y4eHur OUOJIOTUH;

NOHUMAHHUE  CYIIHOCTH  METOJIOB  TO3HAHHUS, HCIOJB3YEMBIX B
€CTEeCTBEHHBIX HayKaxX, CIIOCOOHOCTU HMCIOJIb30BaTh IMOJyYaeMble 3HAHUS JIsS
aHajau3a U OOBSICHEHUS SBJIICHUI OKPYXKAIOIIEr0o MUPA U MPOUCXOAIINX B HEM
W3MEHEHUM, yMeHHUe JejaaTh 0OOCHOBAHHBIC 3aKJIOUCHHS HAa OCHOBE HAy4HBIX
(aKTOB ¥ UMEIOIIMNXCS TAHHBIX C HETBI0 TOJYYSHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JICITEIIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00Opa30BaHUI0, K aKTHBHOMY TOJIYYEHUIO HOBBIX 3HAHUU MO OMOJIOTHMH B
COOTBETCTBUH C KU3HEHHBIMU IMOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIe  pe3yNbTaThl  OCBOCHHUS ~ y4eOHOTO  MpeaMeTa
«buonorus» BKIIOYAIOT: 3HaYUMBble 7 (HOPMHUPOBAHUS MHUPOBO33PEHUS
oOydJarImmxcs  MEXIUCIUIUIMHAPHBIE  (MEXIpEeIMETHbIE)  OOIllIeHay4YHbIe
MOHSITHSI, OTPAXKAIOIKE IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa M CHEHUu(UKy
METOAOB TIO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKkax (BEILECTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAaydHbIH (akKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOII0/IeHne, HU3MEpEeHHE,
SKCHEPUMEHT U JPYTUX), YHUBEPCAJIbHbBIE yueOHbIC JNEHUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00€CIeUnBaOIINE
dbopmupoBanue (HyHKIIMOHATHLHON TPAMOTHOCTH M COIMAIBHON KOMIIETEHIIUU
OoOy4JarommXxcs, CIOCOOHOCTh OOYYalONIUXCS  WCIOJIb30BaTh  OCBOCHHBIC
MEKIUCIMUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIe IEUCTBHS B TO3HABATEIHLHOM M COIMATILHOM MPaKTHKE.

MeranpenMeTHble pe3ysibTaThl OCBOEHUS MPOrpaMMbl CPEHETO OOIIEeTro
00pa30BaHus OJDKHBI OTPAXKATh:

OBiajeHne  yHHUBEPCAJIBHBIMM  Y4YeOHBIMH  NO3HABATEJbHBIMH
AEeMCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKHUE TeHCTBHSA:



CaMOCTOSITeIbHO  (OPMYJIUpPOBATh U AKTyallM3UPOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHHMs, Kiaccupukaiuu, o00O0IIEeHMs), pPaCKpbIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIACTSATh HX XapaKTEepHbIE MPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

OTIpENENATh LEeNU ACATEIbHOCTH, 3ajlaBasi mapameTpbl U KPUTEPUU HUX
JOCTH)KEHUSI, COOTHOCHUTb PE3YJIbTaThl JEATEIbHOCTH C IOCTaBJICHHBIMU
HEISIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TIOHIATHS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUM KUBOW IIPUPOJIBI;

CTPOUTH JIOTMYECKHUE paACCYXIEHUsS (MHAYKTUBHBIC, JIEAyKTUBHBIC, IO
AQHAJIOTUH), BBISBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B pacCMaTPUBAEMBIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHATh  CXEMHO-MOJIEJIbHBIE  CpeJACTBa  JUIl  TMPEJICTABJICHUS
CYIIECTBEHHBIX CBSA3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTHMUYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUYMM PA3HOTO POJia, BBISBICHHBIX B  Pa3IMYHBIX
MH(GOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUs MPOOIEMBbI C YUETOM aHaIU3a UMEIOIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh, OLEHHBAaTh COOTBETCTBUE
PE3YyABTATOB LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJMHUPOBATH M  BBIIOJHATH pabOTy B YCIOBHUSX PEaAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE AeCTBUS:

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0OBATEIbCKOM u MPOECKTHOMN
NESTENBbHOCTH, HABBIKAMH  paspenieHus  npoOiieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY MOMCKY METOAOB PEIICHHS MPAKTUUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMYHbIX METOJA0B MO3HAHHUS;

UCIIOJIb30BATh PA3JIMYHBIE BUBI JESITEIBHOCTH IO IMOJIYYEHHIO HOBOTO
3HAHMSI, €r0 HHTEPIpEeTAIH, NMPEeoOpa3oBaHUI0O M MPUMEHEHUIO B Y4EOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTF  HAay4YHBIA ~ THI ~ MBIIUJICHUS,  BIAJETh  HAYYHOH
TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHSITUSIMU U METO/IAMU;

CTaBUThb U (POpMyIMpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTElbHOU
NEATENIbHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISBJISATh MPUYUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y €€ PEIICHUs, HAaXOIHUTh apryMEHTHI JUIsl TOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHAM3UPOBATh TOJYYCHHBIE B XOJIC PEIICHHUS 3aJadyd Pe3yJIbTaThl,
KPUTUYECKHA OICHWBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATHh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHAPABIICHHBIN TTOWCK MEepEeHOCca CPEJICTB U CIIOCOO0B
JEHCTBUS B TPOPECCUOHATIBHYIO CPEAY;

YMETh TIEPEHOCUTDH 3HAHUS B MO3HABATCIHHYIO M MPAKTUYCCKYIO 00JIaCTH
KU3HECATCIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UJICH, TIPE/IJIaraTh OPUTHHAIBHBIC TTOJIXO/IBI U PEIICHMS,
CTaBUTb IPOOJIEMBI U 33J1a4H, JIOMyCKAIONHE aTbTCPHATUBHBIC PCIIICHHUS.

3) padoTa ¢ undopmaiueii:

OPUEHTUPOBAThCA B PA3IMYHBIX MCTOYHWUKAX HHPopManuu (TeKcTe
y4eOHOro MOCOOWs, HAy4YHO-TIOMYJSPHOW  JHUTEeparype, OHOJOTHYSCKUX
CIIOBapsiX W CIPaBOYHHKAaX, KOMITBIOTEPHBIX 0Oa3zax maHHBIX, B VHTepHeTe),
aHAIIM3UPOBATh WHGOPMAIUIO PA3IUYHBIX BHIOB W (OPM TIPEICTaBIICHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYUBOCTH;

(GopMyTUPOBATH 3aMPOCH] M IPUMEHSATH Pa3IMYHbIC METOBI TIPH ITOUCKE 1
orbope Ouonornyecko wuHOpMaKMK, HEOOXOAUMOW JJIS BBITOJTHEHUS
y4eOHBIX 3a]1a4;

pUOOpETaTh OMBIT WMCIOJIB30BaHUS MHPOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO  HWCIOJH30BaHUS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BHIOMpaTh ONTHMAalIbHYIO (OpMy mpeacTaBiIeHUs
Oouonornyeckoit wmHbopmaruu (cXeMbl, TpaduKu, gUArpaMMBbl, TaOJHUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAy4HBIA S3BIK B KayecTBE CpeNCTBa TpH padbore ¢
Oouonornyeckoil uWHGOpMANHMEW: NPUMEHSATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKHe 3HaKU M CUMBOJIBI, (DOpMYIIbI, a00peBHATYpy, HOMEHKIATYPY,
MCIIOJIb30BaTh M TPEeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIQJI€Th  HAaBBIKAMHM  pACMO3HABAHWS ¥  3alIUTHl  WH(POPMAIINH,
MH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajeHne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU JAeHCTBUSIMU:

1) obmenne:



OCYIICCTBIISITh KOMMYHHKAllMd BO BCeX cdepax IKHU3HU, AaKTUBHO
y4acTBOBAaTh B JUAJOre WM JUCKYCCHU IO CYIIECTBY OOCYKIA€MON TEMBI
(yMeHHMe 3amaBaTh BOMNPOCHI, BBICKA3bIBaTh CYXACHUS  OTHOCHTEIBHO
BBITIOJTHEHHUS TIPEIaraeMoi 3aa4n, yIUThHIBaTh HHTEPECHl U COTIIaCOBAHHOCTD
MO3UIIUH APYTUX YIaCTHUKOB JIHAJIOTA WU JUCKYCCHH );

pacmo3HaBaTh HeEBepOaJbHBIE CpPEJCTBAa OOIICHWS, NMOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEATIOCHUIOK BO3ZHHUKHOBEHUS KOH(MJIMKTHBIX CUTYAIIHH,
YMETh CMATYATh KOH(JIUKTBI U BECTH MTEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCOOAMHU OOIICHHS U B3aUMOJICHCTBUS, TOHUMATh
HAMEPCHHUS JAPYTUX JIIOACH, TPOSBIATH YBAXHUTCIBHOC OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHS C HCITOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS JIeSITEIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVBUAYATbHONH pabOTBI MpPU  PEHICHUH  OHOJOTHYCCKOH  MPOOJIEMBI,
00OCHOBBIBATH HEO0OXOIMMOCTD PUMEHEHUS IPYIIOBBIX bopm
B3aMMO/ICUCTBHS MIPH PEIICHUN YIeOHOW 3a/1a4H;

BBIOMPATh TEMATHKY M METOJIbI COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YICHA KOJUIEKTHBA;

NPUHAMATh IIeTM  COBMECTHOHW JIEATENBHOCTH, OpPraHU30BBHIBATH U
KOOPJAMHUPOBATh NEUCTBUS MO €€ OCTIKEHHUIO: COCTaBISATh IUTAH JIEHCTBUH,
pactpeneNiaTh pojid ¢ y4éTOM MHEHUH YYacTHHUKOB, OOCYXKIAaTh PE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KA4eCTBO CBOETO BKJIaJa M KAXKIOTO Y4aCTHUKAa KOMAHIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIC TPOCKTHI, OICHUBATh HJEU C TO3HWIMUA HOBU3HEI,
OpPUTHUHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH,

OCYIIECTBIISITh TO3UTHUBHOE CTPATETHYECKOE TIOBEICHUE B PA3IHUYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OgiajieHne YHUBEPCAJIbLHBIMHU PEryJsiTUBHBIMHU JeHCTBUSIMHU:

1) camoopranu3anus:

UCTIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U WX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BHIOMpATh HAa OCHOBE OWOJIOTMYECKUX 3HAHWH IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKHY B CBOMIX JICWCTBHUSIX U MOCTYMKAX MO OTHOMICHHUIO K YKHBOW MPUPOJIE,
CBOEMY 37I0POBBIO M 30POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUTh W (POPMYJIHPOBATh COOCTBEHHbIE 33Ja4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSAITEJIbHO COCTaBJISATh IUIAH pEIICHHs NpoOsieMbl €  Yy4ETOM
HMMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U IPEANOUTECHHUI;

JABAaTh OLEHKY HOBBIM CUTYAIUsM;

paclIMpATh  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTCHUN;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMEHTHpOBaTh  e€ro,  Opatb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIUU B
pa3HbIX 00JIaCTAX 3HAHMM, MOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U
KyJIbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTUBBI B J€ATEILHOCTD,
OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BIAJIeTh HAaBBIKAMU IIO3HABATEIBHOM peduieKCMM KaK OCO3HaHHUS
COBEpINAEMBIX JEUCTBHUM M MBICIUTENBHBIX IIPOLIECCOB, HX PE3YJIbTaTOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI peIECKCUU sl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pELICHMUS;

YMETh OLEHUBATh PUCKA M CBOEBPEMEHHO IPUHUMATh PELICHUS IO UX
CHUKECHHIO;

OPUHUMATh MOTHBBI M ApPryMEHTBHl JPYrUX IPU AHAIU3€ PE3YJIHTATOB
NESTENBHOCTH;

3) npuHsATHE cedsl M APYrUX:

NpUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKH U JTIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTBl JIPYTHX IIPU AHAJIU3E PE3YyJbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OLIUOKH;

pa3BUBaTh CIIOCOOHOCTHh MOHUMATh MUP C MO3ULIUHU IPYTOro YeJI0BeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3yabTaThl 0cBoeHUs NporpamMmmbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT CHENUPUUECKHe [Uii Y4eOHOTrO TmpenMera
«buonorus» HaydHbIE 3HAHUS, YMEHHUS M CIOCOOBI IEWCTBUI TIO OCBOCHHIO,
UHTEpIpEeTallil W NpeoOpa30BaHMIO 3HAHUW, BUJBI JESITEIBHOCTH  TIO



MOJIYYEHHUIO HOBOTO 3HAHHS M MPUMEHEHUIO 3HAHUU B Pa3IUYHBIX YYEOHBIX
CUTyallusiX, a TaKXe B pEalbHbIX >XU3HCHHBIX CHUTYallUSX, CBS3aHHBIX C
Oouonorueil. B mporpamMMe npeaMeTHbIE pe3yJbTaThl MPEACTABICHBI MO TOJaM
oOydeHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJIM OHOJOTMM B CHUCTEME
HAy4YHOTO 3HAaHHUS €CTECTBEHHBIX HayK, B (OPMHUpPOBAHMH COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MUPa U HAyYHOTO MHUPOBO33PEHUS, O BKIAJE
pPOCCUMCKUX M 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(G yHKIIMOHAILHOM TPAaMOTHOCTH YEJIOBEKa JJIsi pelIeHUs )KU3HEHHBIX 3a]1a4;

yYMEHHUE PACKPBIBATH COJCP>KaHHE OMOJOTMYECKUX TEPMUHOB M TOHSTHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTraboiau3M (0OMEH BEIIECTB W IpeBpalleHUe
SHEPruu), TOMEeOocTa3 (camMOperysisius), ypOBHEBas OpraHu3alus >KUBBIX
CUCTEM, CaMOBOCITPOM3BE/ICHUE (penponykius), HACJIEICTBEHHOCTb,
WU3MEHUYUBOCTh, POCT U Pa3BUTHUE;

yMEHHE u3JlaraTh OHOJIOTMYECKHE TEeOpUHu (KJIETOYHAs, XPOMOCOMHasi,
MyTallMOHHAs, LIEHTpaJbHas JOoTrMa MOJEKYJIIpHON Ouosorun), 3axoHbl (I.
Mennens, T. Moprana, H. Y. BaBunoBa) u yuenus (0 1ieHTpax MHOToo0Opa3us u
MPOUCXOXKACHUS KyJIbTypHbIX pacteHuid H. WM. BaBwioBa), omnpenensrtsb
IPAHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJeTh METOJaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUHU: HAOIIOICHHE
Y OMHMCAHUE KUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OpraHu3alus U MPOBEJICHHE
OMOJIOTUYECKOTO  AKCIIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIYy HCCIEAYEeMBbIMU BETWYMHAMU, OOBSICHEHHE MOJTYyUYEHHBIX
pPE3yIABTATOB, UCIOJIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JienaTh BBIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U JyKapuoT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOECHHOCTH
MPOLIECCOB: OOMEHA BEILIECTB U MPEBPALEHUS SHEPTUU B KJeTKe, (P OTOCUHTE3A,
IUTACTUYECKOTO0 M JHEPreTHYeckoro oOMeHa, XeMOCHHTe3a, MUTO03a, Melo3a,
OIUIOJOTBOPEHUS, PA3MHOKEHUS, HWHIWBUAYAJIbHOIO Ppa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSITh MOJYYCHHbIE 3HAHUS JIJIs1 OOBSICHEHHS] OMOJIOTHYECKHUX
MPOLECCOB U SIBICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIUICHUN B MIOBCEHEBHOM
KU3HU C Ledblo obOecriedeHns Oe30MacHOCTH CBOETO 3J0POBbS M 3I0POBBS
OKPY)KaIOUIUX JIOJIel, COOJIIOJIEHUSI HOPM TI'pPAaMOTHOTO TIOBEJEHUS B
OKpY’Karoleni NpupoHON cpejie, MIOHUMaHuEe HEOOXOAUMOCTH UCIOJIb30BaHUS



JOCTUKEHUH COBPEMEHHOW OMONOTrMM M OMOTEXHOJOTMH JUIsl pallMOHATIBHOTO
MPUPOIOIOIb30BAHNUS;

YMEHHE peliaTh 3JIEMEHTApHbIE TE€HETUYECKUE 3aJadyd Ha MOHO- U
IUTHOPUAHOE CKpEIMBAaHUE, CLEIJIEHHOE HAclel0BaHUE, COCTABISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBaHuUs TSI TIPEJCKa3aHusl HAcIeIOBaHUS IPU3HAKOB Y
OpPTraHN3MOB;

YMEHHE BBINOJHATH J1A00OPATOPHBIE M MPAKTUYECKUE pabOThI, COOMI0IAaTh
npaBuiia npu padboTe ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYAOBAHHUEM;

yMEHHE KPUTHYECKH OIICHHBATh W HWHTEPIPETUPOBATH HWHEPOPMAIUIO
OMOJIOTUYECKOTO COJEepkKAaHUS, BKIIOUAIOIIYIO I[ICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CpelCcTBa MAacCOBOM HWHQOpPMAIMH, HAyYHO-
HOMYJIIPHBIE MaTEpUajbl), ITUYECKUE ACTICKThl COBPEMEHHBIX MCCIIECIOBAaHHUHA B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOT HH;

yMEHHE CO37aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS,
o0o0mass Ouojoruueckyrd HWHPOpMaIMi0 U3 HECKOIBKUX HCTOYHHUKOB,
TPaMOTHO HCIIOTh30BATh MOHSATHIHBIN anmapat OMOIOTHH.

[IpenmeTHbIe pe3yNbTaThl OCBOCHHS yueOHOTo npenmMera «buonorus» ¢ 11
K1acce OJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHMM O MeCTe M poJu OHUOJOTHH B CHUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCUMCKUX U 3apyOEXHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OUOJIOTHH,
(GYHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKa JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COACpKaHWE OUOJOTMYECKUX TEPMHUHOB U TOHATHM:
BUJ, TOMYJSAIMUs, TEeHO(POHM, DBOJIOUMS, ABWXKYIIUE CUibl ((axTopsn)
ABOJTIOIINH, MIPUCIIOCOOJICHHOCTh OpraHU3MOB, BUI000pa3oBaHue,
AKOJIOTHYECKHE (PaKTOPbI, SKOCUCTEMA, MPOTYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LTI IMAUTAHUS, YKOJOTHYECKas MUpaMuIa, OnoreorneHos, ounocdepa;

YMEHHE Hu3Jlaratb OHOJIOTHYECKHE TEOpUH (SBOJIIOLMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS 3BOJIOLMUH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoabimieBoro cxoactsa K. M. bapa, uepenoBaHus riaBHbIX HANpaBICHUN U
nyTeit sBomronmu A. H. CeseprioBa, yaenus o 6uochepe B. U. Bepraackoro),
OTIpeENATh TPAHUIIBI X TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

yMEHHE BIIaJEeTh METO/IaMU HAyYHOTO MO3HAHUS B OMOJIOTHUH: HAOIIOeHIE
Y OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBJICHUM, OpraHU3alus U NPOBEACHNE
OMOJIOrMYECKOTO  DKCHEPHUMEHTa, BBIABMKEHHE  THIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEAYEeMBbIMH BEIUYMHAMU, OOBSICHEHHE IMOyUYEHHBIX



PE3YJIBTATOB, UCITOJIB30BAaHHBIX HAYYHBIX TMOHATHH, TEOPUA U 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIICCTBEHHBIC MPHU3HAKH CTPOCHUS OMOJOTHYCCKUX
OOBEKTOB: BWJIOB, TMOMYJSAIHUNA, MPOIYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIIeHO30B U HSKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHON
M3MEHYUBOCTH, €CTECTBEHHOI'O otbopa, BUJI000pa30BaHus,
MIPUCTIOCOOJICHHOCTH OpPTaHWU3MOB, JIEUCTBHSI JKOJIOTHYECKHX (aKTOPOB Ha
OpraHW3MBbI, TIEpEHOCa BEIICCTB H IOTOKAa SHEPTMM B JKOCHCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUH B DKOCHUCTEMAax CBOCH MECTHOCTH, KPYroBOpOTa
BEIECTB U OMOTr€OXMMHUYECKHUX IIUKIIOB B Onocdepe;

yYMCHHE IPUMECHSTH TTOJIYYCHHBIC 3HAHUS JISI OOBSICHEHHSI OMOJIOTHICCKUX
IIPOIIECCOB U SIBJICHUM, JIJIS IPUHATHS MTPAKTHYECKUX PEIICHUI B TTOBCEIHEBHOMN
KU3HU C LEeNbi0 oOecredeHnss Oe30MacHOCTH CBOETO 3JI0POBbS H 370POBbS
OKPYXXAIOIIUX JIFOACH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBSACHHS B
OKpYXKarolel MPUPOIHON cpejie, MOHMMaHUue HEOOXOIUMOCTH HCITOJIb30BaHUS
JTOCTHKECHUN COBPEMCHHOM ouosoruu TSI paIMOHAILHOTO
IPHUPOJIOTIOIH30BAHUS;

yMEHHE pemiaTh JJeMEHTapHbIe OHMOJOTHMYECKHe 3aJa4d, COCTaBIIAThH
CXEMBI ITePEHOCa BEIIECTB U YHEPTHH B SKOCUCTEMaX (IIeTI MTUTAHWS);

yYMEHHE BBITIONHATH JTa0OPAaTOPHBIE U MPAKTHYECKHE PaOOThI, COOIOIATh
paBuia mpu padbore ¢ yudeOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHYECKH OIICHHBATh W WHTEPIPETUPOBATH HWHEPOPMAIUIO
OHMOJIOTMUYECKOTO COJCpXKAHMs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX HWCTOYHHKOB (CpEICTBa MaccoBOM wH(OpMammu, HaydHO-
NOMYJIIPHBIE ~ MaTepUaibl), PacCMATPUBATh TJIOOAIBHBIC  AKOJOTHUECKUE
poOJIeMbl COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO
TIO3HIIHIO;

YMEHHE CO3/7aBaTh COOCTBEHHBbIC MHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OMOJOTHYECKYI0 HH(POpMANUI0 M3 HECKOJIbBKUX HCTOYHHKOB,
IPaMOTHO UCII0JIb30BaTh MOHSATUHHBIN amnmapar Ouonorum.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM uuppoBbIe
Ne n/m P Konrpoabsubie | IIpakrnueckue (ucbp )
NMPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcbl
bubmmoreka [JOK
1 b 2 :
HOTIOTHA Kax Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBbI€e cCTEMBI M IX OpraHU3aIlHs 1 Bubnmorexa LIOK
p 8 https://m.edsoo.ru/7f41c292
. bu6mmoreka [JOK
3 X 8 1
MMHUYECKUI COCTaB U CTPOCHUE KIIETKU httos://m.edsoo.ru/7f41c292
bubmmoreka [JOK
4 XK 6
HSHEACHTEILHOCTL 1IETIH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE ¥ MHIUBUYAIbHOE PA3BUTHE 5 1 bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTE 1 N3MEHUYUBOCTE 3 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.eds00.ru/7f41c292
7 Cenexkuust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P 1
C3CPBHOC Bpenit https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHoBaHuUeE pa3aesioB U TEM nudpoBbIe
Ne n/m P Konrpoasubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero oOpa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 DBOJIIOIIMOHHAS OUOJIOTHSA 9 1 bubnmorexa HOK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME 1 pa3BUTHE )KU3HU HA 9 05 bubnnoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubmmoreka [JOK
3 O 5 1
PratHsMbl 1 OKpYysaiotias cpeia https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa M DKOJIOTHYECKHAE CUCTEMBI 9 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
S Pesepsroe spevs 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10
. 34 0 2.5

I[TIPOTPAMME



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uu@ppoBbIe
Tema ypoka KonTpoabnbie | IIpakTuueckue
n/m Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
bubmmoreka [JOK
1 buosnorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo161 TTO3HAHMS KUBOM
npuposl. [IpakTudeckas pabora
pupoz P P bu6mmoreka [JOK
2 Ne 1 «Mcrionp30BaHKE pa3IMIHbIX 1 0.5
https://m.edso0.ru/863e6122
METOJIOB MPH U3YyICHUH
OMOJIOTHYECKIX OOBEKTOBY
3 buonornueckue cucTeMsl, 1 bubmuoteka [IOK
MPOLECCHl U UX U3YyUYEHUE https://m.edso0.ru/863e6564
4 XUMHYECKUN COCTAB KICTKH. 1 bubnuoteka [IOK
Bopaa u muHepanbHbie cou https://m.edsoo.ru/863e674e
bubnuoreka [IOK
5 b .C 0 1
CATIEH, LOCTAR H GTPOCHILS DEIKOB https://m.edso0.ru/863e6b72
depMeHTHI — OMOJIOTHYECKHE
Kkatanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «/3y4yeHue 1 05 bubnuoreka LIOK

KaTaJUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha mpuUMepe aMHIIa3bI
WJIM KaTanasbl)»

https://m.edso0.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK

7 v I
TICBOABL SN https://m.edso0.ru/863e6870
bu6mmoreka [JOK
8 H .ATD
YICICHHOBBIC KHCNOTHL https://m.edsoo.ru/863e6d5c
9 Hcropus n MeTo bl N3y4EHUS bubnuoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak menoctHas ;xuBas
cucrema
CrpoeHue 3yKapuoTHUECKON
kietku. JlabopatopHas pabora Ne
2 «M3yueHne cTpoeHus KIETOK bubnuoreka [JOK
11 pacTeHuil, JKUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1MoJ MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MHKpOTIIpEnapaTax u ux
OTICAHUE»
bu6mmoreka [JOK
12 06 0
MEH BEIECTE HITH METADOIHEM https://m.edsoo.ru/863e766¢
13 doTtocuHTe3. XEMOCHHTE3 bubmorexa [JOK
https://m.edsoo.ru/863e7c98
bubmuoreka [IOK
14 i 00
JHepreTueckHi obmen https://m.edsoo.ru/863e7aae
JKU3HEHHBINA UK KIETKU.
Jenenue knetku. MuTos.
15 JlaGopaTopnas pab6oTa Ne 3 05 bubnuoreka LIOK

«Ha6J’IIO,[[eHI/IC MHTO34a B KJIICTKax
KOHYHMKaA KOPCIIKa JIYKa Ha
TOTOBBIX MUKPOIIpCIIapaTax»

https://m.edsoo0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 buocunTes Oenka. Peakiys bubmuoreka [IOK
MAaTpUYHOTO CHUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 T —
pancIAHs — OMOCHHTE3 berka https://m.edsoo.ru/863e796e
18 HekneTounsle popMBbl )KU3HU — bubnuoreka [IOK
BHUPYCHI https://m.edsoo.ru/863e7540
o bu6mmoreka [JOK
OPMBI Pa3MHOKEHUS
19 https://m.edso0.ru/863e81b6
OPTatHsMOB https://m.edsoo.ru/863e831e
. bubnuoreka [IOK
20 M
eHos https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHuEe U pa3BUTHE
MOJIOBBIX KJIETOK.
91 OmnonotBopenue. JlabopaTopHas 05 bubnuoteka [IOK
pabora Ne 4 «3y4yeHue cTpOEHUs ' https://m.eds00.ru/863e81h6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
29 NuauBuyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o
bubmuoreka [IOK
23 HACJIEICTBEHHOCTH U
https://m.edsoo.ru/863e86f2
W3MEHYHUBOCTU
3aKOHOMEPHOCTH HACIIEIOBAHUS
24 1} I/I3HaKOll: Mounoru6 I/IH HOE Bubmmorexa LIOK
P ) pua https://m.eds00.ru/863e8878
CKpeIBaHKe
25 JMrubpuiHoe CKpelrBaHue. bubnuoreka LIOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

3aK0OH HE3aBUCUMOTO
HACJICIOBAHUS TPU3HAKOB

https://m.edso0.ru/863e89a4

CuerieHHOe HAcJIeI0BaHKE
npusHakoB. JlabopaTopHas padota
Ne 5 «M3yuenune pe3ynbTaToB

bubnuoteka [IOK

26 MOHOTHOPHJHOTO H 05 https://m.edso;.[ru/863e8c60
JUTHOPHUTHOTO CKPEIIUBAHUS Y
JpO30¢ Il HA TOTOBBIX
MUKpPOITperapaTrax»

97 T'enetruka noma. Hacnenosanue bu6mmoreka [JOK
MIPU3HAKOB, CHEIIJIEHHBIX C TIOJIOM https://m.edsoo.ru/863e8c60
N3meHunBOCTS.

Henacnencreennas
W3MEHYUBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue bubnuoreka [IOK

28 . 0.5
MO (PUKAITUOHHON https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, IOCTPOCHHE
BAapHUAIIIOHHOTO psla U
BapHallMOHHOW KPUBOID»

HacnenctBeHHas ©3MEHUYHUBOCTb.

29 JlaboparopHuas pabota Ne 7. 05 bubnuoreka [IOK
«AHanu3 MyTanui y 1po30Gub https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpENapaTax»

bu6nmoreka [JOK
30 Peteriia Henopexa https://m.edso0.ru/863e8d78
31 PezepBHblit ypok. O6001eHuE 10

TeMe «HacaencTBeHHOCTD U



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

HU3MCHYUBOCTb OPraHU3MOB>»

32 Cenekmus Kak HayKa M TpoIecc 1 bubmmorexa [OK
https://m.edsoo.ru/863e9214
33 MeTo bl ¥ JOCTUIKEHUS CEJICKIINHU 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHonorus kak oTpacib 1 bubnuoteka [IOK
MPOMU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne nudpossbie
Tema ypoka KonrpoJbnbie | Ilpakrnyeckue
n/n Bcero oOpa3oBare/ibHbIE
padoThI padoTbI
pecypchbl
1 DBOJIIOIHS M METOJIBI €€ N3YUICHHS 1 bubmmorexa [TOK
H . ya https://m.edsoo.ru/863ea20e
5 Hcropus passutus 1 bubnuoreka [IOK
IIpe/ICTaBIeHU 00 SBOJIOLUU https://m.edso0.ru/863e9570
bubmmoreka [JOK
3 M 1
AKPOSBOTIOMLL https://m.edsoo.ru/863e9cle
[Tomynsiust Kak aeMeHTapHas
€IMHHULIAa BUJA U SBOJIIOLIHH.
4 JII:160 aTo HI;}I abora Jl\io 1 1 0.5 bubmmorexa [OK
paTopiiazp ) ' https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB T10
MOP(OJIOrHIeCKOMY KPUTEPHIO)
5 JIBKyiue critbl (2JIeMEHTapHbBIS 1 bubnuoreka [IOK
(haKTOpBI) SBOJTIOLHUH https://m.edsoo.ru/863e9da4
5 EcrecTBeHHBIN OTOOP M €10 1 bubnuoreka [IOK
hopmbl https://m.edso0.ru/863e9ed0
Pe3ynbTath! 3BOIIONUN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB Eufs OK
7 1 BUJ000pazoBaHue. 1 0.5 nbmotexa L

JlaGopaTopnas pabora Ne 2
«Onucanue npucrocoOIeHHOCTH

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

OpraHu3Ma U €€ OTHOCUTEIILHOIO
Xapakrepay

Hamnpasnenus u nytu

bu6mmoreka [JOK

8
MAaKpO3BOJIIOLIMHI https://m.edsoo.ru/863e9cle
9 HeobOpaTumocTs 3BOTIOIAH
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ U3y4YECHUS
1 ['MnoTe3bl TPOUCXOKIEHNS )KU3HU bubnuoreka [IOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PasButue xu3nu Ha 3eMiie 1o bubmmoreka [JOK
3paM U MepHuoJiam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATAIbI BOJIOIUN
PaCTUTENIHHOTO U )KUBOTHOTO
13 mupa. [Tpaktuyeckas padora Ne 1 05 bubnuoreka [IOK
«M3yueHune uckomaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUIEKIUSIX
14 CoBpeMeHHas cucTemMa bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YETIOBEKa bubnuoreka [IOK
(anTpOmoOreHes) https://m.edsoo.ru/863eac2c
16 JBrokymie cuisl ((akTopsbl) bubnuoreka LIOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaUH IBOTIOLUU
4esioBeKa
18 Yenosedeckue pacsl U IPUPOJHBIE bubnuoreka [IOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

ajJalrTalnmuy 4CJIOBCKa

https://m.edsoo.ru/863eaea2

PesepBHEIit ypok. O6001ICHKE 10

19 Teme «Bo3HUKHOBEHME U
pa3BUTHE )KU3HU HA 3eMJIe»
20 DKOJIOTHUS KaK HayKa
21 Cpensl oOuTanus u bubnuoteka [IOK
9KOJIOrMYecKHEe PaKTOpsI https://m.edsoo.ru/863eafec
AOGuoTtudeckue hakTophl.
JlaboparopHas padota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH
. bubnuoreka [IOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburtanusy. JJaboparopnas padota
Neo 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCay
bu6mmoreka [JOK
23 buotnueckue dakTopbl
¢ P https://m.edsoo.ru/863eb348
DKOJOrMYECKHE XapaKTEPUCTUKH
nonymsiiuu. [Ipaktuueckast
24 pabota Ne 2 «IToacy€r mmoTHOCTH 0.5
MOMYJISIIUI pa3HBIX BUJOB
pacTeHui»
CooOriecTBa OpraHu3MoB — bubnuoreka [IOK
25
O1o1IeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHUE CUCTEMBI bubnmnoreka [IOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
27 OcHOBHBIC IOKA3aTeIN bu6mroreka [JOK



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

9KOCHUCTEMBI. DKOJIOTMYECKIE
nupamuibl. CBOMCTBA SKOCUCTEM.
Cyxkueccus

https://m.edsoo.ru/863eb5fa

28 [IpupoaHbie 3KOCUCTEMBI 1

29 AHTpPOIIOTE€HHBIE KOCUCTEMBI 1

30 buocdepa — rnodanbHas 1 bubnuoreka [IOK
IKOCHCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnuoreka [IOK
onochepsr https://m.edsoo.ru/863ebd16

32 YenmorevecTBo B Onochepe 3emim 1

33 CocymiecTBOBaHHUE MPUPOIBI U 1 bubnuoteka [IOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PeseprubIit ypok. O6001mIeHTEe

34 TeMsbl «Coob1iecTsa 1 1
HKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 55

I[TPOTPAMME



https://m.edsoo.ru/863eb5fa
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

A.}JO.Nonnesa. A.B.Topranos. buosorus B cxemax u Tabnunax IKCMO
Mocksa. 2012 T

I'. W. JIepuep. buonorus. [Tonublii cipaBoYHUK 4151 TOATOTOBKU K E ' 9. M.
Actpens 2012 1

I'otoBumcs k EI'D. O6wmas 6uonorust M J{poga 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O0mas 6uonorus. KoHTponbHbIE H3MEpUTENbHbIE MaTEpHaibl M
ITpocsemienue 2012 r

N.P. MyxamemxkanoB. Macrepckas yuurens « TecTsl, 3aueTsl, onuuonpocs! 10-
11 kmace» M «BAKO» 2007 ¢

Oomas ounonorus: Yueonuk / Ilox pea. Koncrantunosa B.M.. - M.: Academia,
2018. - 704 c.

Boponnos, H.H. buonorus. O6mas 6uosnorust. 10-11 kinaccel: YaeOHUK st
o611eo0pa3oBaTelibHBIX yupexaeHuii: ba3oseiit yposens / H.H. BopoHnrios. -
M.: IIpocs., 2022. - 304 c.

Heitma-Cuonunnkasi, M.A. O01ias v caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOU
MUKPOOHOJIOTHYECKUX UCCIIeIoBaHui: YueOHoe mocodue / M.A. Jleiima-
Cuonunkas. - CI16.: Jlans, 2022. - 588 c.

3axapos, B.b. PaGouas TeTpaap nmo o6mieit 6monoruu: 10-11 kmacce: k:
VYuebnuky B.b. 3axapona, A.I'. Mycraduna, B.1. Cusornazora, H.M.
Yepuosoii "O61as ouomorus. 10-11 kinacc" / B.b. 3axapos, E.T. 3axaposa,
A.J. Kynaes, B./. CuBormnazos. - M.: Ok3ameH, 2. - 157 C.

T A JloskoBa. [loaroroska x oaxuMiagam 1o ouosoruu 8-11 kiraccos. M
Aiipuc-ipecc 2011

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

www.informika.ru - snexrponnsiii yaeouuk "bronorus” (sep. 2.0 - 2000) u3
nukia "O0yyJaronue SHIUKIoNeIun". - YueOHbIN Kypc, KOHTPOIbHBIC
Borpocsl. (Kak monb3oBarses - M. "Ilomors".)

www.college.ru - paznen "OtkpsiToro kouremxa" mo buonoruu. Y4ueOHuUK,
Mozenu, On-line TecThl, yIUTEIIO.

www.skeletos.zharko.ru - "OnopHo-aBUraTenpHas CHCTeMa YesioBeKa'.
O6pa3zoBarenbHblid cailT no npeaMery buosorus, kypc Yenosek. CTpoeHue
ckeneta. Mpimeunas cucrema. Kak 3to padoraer. [IpunoxeHusi: 2 CKeIeTHBIX
SHITUKJIOTICIUN; JIJIS1 YUYUTENS - YPOKH, JIAOOpaTOPHBIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - buonorus ot J{ausl. HoBocTu 1 0030pbI 110
ouosioruu, s3xosnoruu. [Ipodiemsl u Teopumu.


http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/
http://www.biodan.narod.ru/

www.bio.1september.ru - mus yaureneit "S uay Ha ypok buonorun". Crateu
o: borannke, 3oomorun, buosgornu - Yemosek, O011eit Onoorun, IKOJIOTHH.

www.bio.lseptember.ru - razera "Bbuonorus" (Mex1y BEIXOJIOM OYEPETHOTO
HOMeEpa Ta3eThl M MOSBJICHUEM MTOJIHOTEKCTOBOM BEpCHU HOMEpa Ha caiTe
YCTaHOBJICH T'0OJIOBOM MHTEPBAJI)

www.kozlenkoa.narod.ru - Otor caiit Kosznenko A.T'. - mpenogaBaTesns 1 s
HperoaBaTesieH, g TeX, KTO YIYUTCS CaM U YYUT JAPYTUX; OYHO U
JUCTAHIIMOHHO, OMOJIOTHH, XUMHUH, IPYTHM MPEAMETaM - C TIOMOIIBIO
KoMIIbIoTepa U MIHTEepHET.

WWW.NSuU.ru buosorus B BOIIPOCAX U OTBETAX - YUCHBLIC HOBOCI/I6I/IpCKOFO
AK&)ICMFOPOJIKE[ OTBCYAIOT HAa BOIIPOCHI CTAPIICKIIACCHUKOB.

www.websib.ru - pasnen "buonorus" HoBocubupckoii o0pa3oBaTeabHOM CETH.
[Tog0opka MaTepualioB ¥ CChUIOK (IIPOTPaMMBI, MPOEKThI, MATEPHAJIBI Y YPOKY,
aOUTYpHUEHTY).

www.nrc.edu.ru - "brosorudeckast KaptuHa Mupa' - pa3zelt dJIEKTPOHHOTO
yueOHuka "KoHueniuu coBpeMeHHoro ectectBo3Hanus'". Konneniuu
IPOUCXOKACHUS KU3HU U TEOPHUH IBOJTIOIIHH.

www.floranimal.ru - "FLORANIMAL - pacrenus u xxuBotHbIe" Kak
sunukioneaus. (O6bem nHbOpMaIUY Blieyatiser.) Beiopats OykBy, OTKpOETCs
CTpaHHIla C ABYMs OOJBIIMMU KOJIOHKaMH Ha3BaHui: Pactenus u JKuBoTHbIE.
BriGupaeM 1o Ha3BaHUIO - OTKPBIBAETCS OMUCAHUE U POTO.

www.filin.vn.ua - "®unuH" - WUTIOCTPUPOBAHHAS HIUKIIOTICINS )KUBOTHBIX.

www.nasekomie.h10.ru "Hacekombie" O HACEKOMBIX IS IIIKOJIbHUKOB -
OIMCAaHKE OCHOBHBIX BHIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacexowmpie. [lomynspHast KHUTa AKEMYIIKAHA
N.N. ¢ MHOXECTBOM IIBETHBIX PUCYHKOB U (poTorpaduii. -

www.bird.geoman.ru ITturer. [omynspHas kaura Axkumymkuaa M.H. ¢
MHOYKECTBOM IIBETHBIX PUCYHKOB U (hoTOoTrpaduii.

www.animal.geoman.ru Mup »xuBoTHbIX. [lomyispHas KHUra AKUMYIIKHHA
N.U. ¢ MHOKECTBOM IIBETHBIX PUCYHKOB U (poTOorpaduii.


http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.kozlenkoa.narod.ru/
http://www.nsu.ru/
http://www.websib.ru/
http://www.nrc.edu.ru/
http://www.floranimal.ru/
http://www.filin.vn.ua/
http://www.nasekomie.h10.ru/
http://www.invertebrates.geoman.ru/
http://www.bird.geoman.ru/
http://www.animal.geoman.ru/

fish.geoman.ru Pe16s1. MimmrocTpupoBaHHast SHIUKIIONIEAHS PhIO.

www.plant.geoman.ru - )Kusub pacTeHuii. 3aHUMATEIBHO O OOTAHHUKE.
bakrepuu. JlekapcTBEHHBIE paCTEHUS.

www.livt.net - anexTpoHHAas WIUTFOCTpUPOBaHHAsS SHIMKIoNenus "YKuBbie
cymectBa". Knaccudukanus u ¢potorpaduu 6e€3 Tekcra.

www.hature.ok.ru - PGI[KI/Ie N UCUYC3arOuc > KMBOTHBIC Poccun. Onncanus u
rojioca pCaKux KUBOTHBIX.

www.bril2002.narod.ru - Brosorust mis mkoibHUKOB. KpaTtkas uH(GOpM. 1Mo
paznenam: O6mas ouonorusi, boranuka, 3oom0rus, Yenosek.

www.festival.1september.ru - ®ectuBans negaroruueckux uiaei "OTKPBITHIMA
ypok" 2006 - 2007. Paznen "[IpenonaBanue 6uomorun" - 86 crarei.

www.charles-darwin.narod.ru - Yapse3 [lapeun: Ouorpadus u KHUTH.

UHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/
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http://www.nature.ok.ru/
http://www.bril2002.narod.ru/
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http://www.charles-darwin.narod.ru/
http://www.en.edu.ru/
http://www.school.edu.ru/
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
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