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INOACHUTEJIBHASA 3AIIUCKA

[Ipu pa3paboTke mMporpaMMmbl MO OHOJOTUU TEOPETUUYECKYI0 OCHOBY IS
OlpeneNeHus TMOAXOM0B K (OpMHUpPOBAHMIO cOAepk aHHUA Y4eOHOro IpeaMeTa
«buonorusi» cocraBwiu: KoHuentyaibHble mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBICHHOCTH  LI€JIEH, COJEp)KaHus, pPe3yJbTaTOB OOydeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHHSI 00 OOIIUX LEIIX U
NPUHINIAX, XapAaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHETO
obmero o6Opa3oBanus B Poccuiickoit ®enepanuu, a Takke IOJOKEHUS O
cneunduke 6MOIOrUM, €€ 3HAaUCHUN B NMO3HAHUH XUBOW MPHUPOJABI U 00eCrieUeHun
CYLIECTBOBAaHUS uejoBeYecKkoro oodmectBa. CoOriacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpe/eNIeHbl OCHOBHBIE (DYHKIIMM MPOTrpaMMBbI IO OMOJIOTUHU U €€ CTPYKTYpa.

[IporpaMmma 1o Ouonoruu Aa€T MpeACTaBICHUE O IensX, 00 oOmei
CTpaTeruu OOy4YeHUus, BOCHUTAHHS M Pa3BUTUS OOYYAIOMIMXCA CPEACTBAMHU
yueOHOro mnpenmera «buonorusi», omnpenenser o0s3aTeNbHOE MPEIMETHOE
COJIEp’)KaHHE, €ro CTPYKTypy, pacmpeleieHue [0 pasjenam M Temaw,
PEKOMEHyEMYI0 TOCJIEI0BaTEIbHOCTh M3YUYEHHUsI yU4E€OHOro marepuaia ¢ y4éTom
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKH 00pa30BATEIbHOTO
npoiiecca, BO3pacTHBIX 0COOCHHOCTEHN 00ydaronInXxcsl.

B nporpamme mno OuoyiorMM Takke YYUTHIBAIOTCA TpeOOBaHMS K
TUIAHUPYEMbIM JIMYHOCTHBIM, METANpPEIMETHBIM M MPEJAMETHBIM pe3yJbTaTam
oOyuyeHHs B (POPMUPOBAHMU OCHOBHBIX BHUIOB Yy4eOHO-TIO3HABATEIHHOM
JeSITEIbHOCTH/yueOHBIX JEUCTBUM OO0y4YaIOImMUXCS TI0 OCBOCHUIO COJAEPKAHUS
OHMOJIOrMYEeCcKOro 00pa3zoBaHusl.

B mporpamme mo ouonorun (10-11 kmacchl, 0a30BBIH YPOBEHB) peann30BaH
NPUHLIMIT T[PEEMCTBEHHOCTH B M3y4YeHHHM Ouosioruu, Onarojaps d4emy B HeH
OPOCMATPUBAETCS  HAMPABICHHOCTh HA Pa3BUTUE 3HAHWM, CBSI3aHHBIX C
(opMupoBaHrEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS, LEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, 3KOJOTUYECKOTO MBIIUIEHHS, IPEICTABICHUN O 310pOBOM
oOpa3e XM3HM U O€peKHBbIM OTHOIICHHEM K OKpYXarouleil MpUpoJHON cpene.
[TosToMy Hapsiay ¢ u3ydeHHeM OOIIEOMOTIOTHUYECKUX TEOPH, a Takke 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOrO paHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIECCOB B MpOrpamMMme MO OMOJIOTUU YyJIEJIeHO BHUMAaHHE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHWI B TIOBCEIHEBHOW KU3HU ISl PEHICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHcClie: TPO(QUIAKTUKU HACIEJCTBEHHBIX 3a00JIEBaHUN 4YeIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHMUS HKOJIOTHYECKH
1esiecoo0pa3HoOro TMOBEJEHUS B OKpYXalolled MNpUPOAHON cpele, aHaiusa
BIUSHUS XO3SMCTBEHHOM JEATENBHOCTU YEJIOBEKAa HAa COCTOSHUE IMPUPOAHBIX M
MCKYCCTBEHHBIX 3KOCHCTEM. Y CHJICHHE BHUMAHMS K MPUKIATHOW HANPaBICHHOCTH
yaeOHoro mpenMera «buomorus» mpoAUKTOBAHO HEOOXOIWMOCTBHIO OOECTeueHUs



YCIOBUM AJI pElIeHUs] OJHOM M3 aKTyalbHBIX 3aJ]a4 IIKOJIHHOTO OMOJIOrHYECKOro
oOpa3oBaHusi, KOTOpass mpeamnonaraeT (¢GopmMupoBaHue y oOydaromuxcs
CIIOCOOHOCTH  aJIalTUPOBAThCS K M3MEHEHUSAM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonorus Ha ypoBHe cpeaHero oOmEero o0pa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa obecneunBaer (HOpMHpPOBaHWE Yy OOYUYAIONMUXCS TPEACTABICHHHA O
HAYyYHOW KapTHHE MHpa, paciiupsieT U o000laeT 3HAHUSA O KUBOW MPUPOJE, €&
OTJIMYMTENbHBIX TPU3HAKAX — YPOBHEBOM OpraHu3alMd W HBOJIOIUH, CO3TAET
yCIOBHSL  ANS. TIO3HAHMA  3aKOHOB  JKUBOM  TMpHUpPOAbI,  (HOPMUPOBAHUS
(YHKIIMOHAIBHOM TPaMOTHOCTH, HABBIKOB 3J0POBOTO W 0Oe3omacHOro obpasa
’KU3HH, SKOJIOTMYECKOTO MBIIIJICHHS, [ICHHOCTHOTO OTHOIICHUS K XUBOW MPHPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHne GUOTOTHS UMEET TaKKe JJISl PEIICHUsT BOCIIUTATEIBHBIX U
pa3BUBAIOLIMX  3aJad  CpedHero  obmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydenne Ouosoruu oOecrneyuBaeT yciaoBus sl (OPMUPOBAHUS
MHTEJUIEKTYaJIbHbIX, ~KOMMYHHKAIlMOHHBIX M HMH()OPMALMOHHBIX HaBBIKOB,
ACTETHUYECKON KYJIBTYpbI, CIOCOOCTBYET HMHTErpally OMOJOTMYECKHX 3HAHHUM C
HpPEACTaBICHUSAMH U3 JPYTUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (UBUKH, XUMHH
u reorpaguu. Ha3zBaHHbIE MOJIOKEHUS O MpeIHA3HAYEHUH YYEOHOro Mpeamera
«buonorusa» cocTaBUIM OCHOBY [UIsl OIpeNEieHHs TMOAXOI0B K OTOOpYy W
CTPYKTYPUPOBAHUIO €ro COJEpKaHUA, MPEICTaBICHHOIO B MpOrpaMMe 10
ouosoruu.

Ot6op coxpepkanus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMHA KyJIbTypOCOOOpPAa3HOTO MOAXO0Ja, B COOTBETCTBHU C
KOTOPBIM OO0ydaronifecs MOJKHBI OCBOUTH 3HAHUS M YMEHHs, 3HAYUMbBIC IS
GopmupoBaHus O0OLIEH KyJIbTYphl, OIpENeNsIONNe aJeKBAaTHOE IOBEIEHUE
YeJioBeKa B OKpY’Karolled MpUpPOAHON cpeie, BOCTPeOOBaHHBIC B MOBCEIHEBHOMU
KU3HU U TpakTHuecKoil aestenbHOocTH. Ocoboe MECTO B ATOM cHUCTEME 3HaHUM
3aHUMAIOT 3JIEMEHTBI COJAEPKAHMSI, KOTOPBIE CIyX,aT OCHOBOU sl (POpMHPOBAHUS
MPEJCTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpa U
[ICHHOCTHBIX ~ OPHUEHTAIUSX  JIMYHOCTH,  CIOCOOCTBYIOUIMX  T'yMaHU3AIUH
Ouosornyeckoro 00pazoBaHusl.

CTpyKTypupOoBaHHE COAEpkKaHUs Y4eOHOro Marepualia B MPOrpaMMme [0
OMOJIOTUH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUUA 00
OTJIMYMUTEIbHBIX OCOOEHHOCTSX >KUBOW MPUPOJBIL, O €€ YPOBHEBOM OpraHu3aluu U
ABOJIIOLUHU. B COOTBETCTBHM C 3THUM B CTPYKType yueOHOro npenmMera «buomorus»
BBIJICTICHBI CIEYIONINE COAepKaTelbHble TUHUU: «brosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHusa», «Knetka kak Ouosnormueckas cuctema», «OpraHu3zM Kak



Ouonornyeckas cucrema», «CucreMa U MHOrooOpasue OpPraHHMYECKOTO MUpPa»,
«OBOJTIOLHS )KMUBOU MPUPOJBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTU.

Llens n3yuyeHuss yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYyYaloMMUCA  3HAHUSIMH O  CTPYKTYpPHO-()YHKIIMOHAJIHHOM
OpraHM3allMy JKUBBIX CHUCTEM Pa3HOrO paHra M NOPUOOPETEHHE YMEHUU
UCTIONB30BATh ATH 3HAHUSA IS TPAMOTHBIX JEHCTBUH B OTHOLICHUU OOBEKTOB
’KUBOW MPUPOJIbI U PELIEHUS PA3JIMYHBIX KU3HEHHBIX TPOOJIEM.

JlocTiwkeHue 1eian u3ydeHus: ydeOHoro mpenmera «buomorus» Ha 0a30BOM
ypOBHE 00€CIEYNBACTCS PEIICHUEM CIIEAYIOUINX 3a/1ay:

OCBOCHHE OO0YyYaIOIUMUCS CUCTEMbl 3HAHUW O OHOJOTHYECKUX TEOPHUSX,
YUEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTE3aX, MpaBuiax, CIyKalluX OCHOBOU
i1 (OpPMHUPOBAHUS MPENCTABICHUNH O €CTECTBEHHO-HAYYHOH KapTHMHE MHpa, O
METOJIaX HAyYHOTO MO3HAHMS, CTPOEHUH, MHOTO00Opa3Huu U OCOOEHHOCTSX JKHUBBIX
CUCTEM PAa3HOTO YpPOBHS OPraHM3ALMH, BBIIAIOIINUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

(dopmMupoBaHue y OOYyYarOIIMXCS MO3HABATENbHBIX, HWHTEIJICKTYyaJbHBIX U
TBOPUYECKHX CIIOCOOHOCTEN B MPOLECCE aHajau3a JaHHBIX O MyTSAX pPa3BUTUSA B
OMOJIOTMM HAy4YHBIX B3IJISA0B, UAEH M MOAXONOB K HM3YYEHHMIO >KHUBBIX CHUCTEM
pPa3HOTO YpOBHS OpraHU3allHH;

CTaHOBJIEHWE Yy OOydYalOIUXCS OOImed KyabTypbl, (YHKIHOHAIBHON
IpPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SBJICHUSA OKPYKAIOLIETO
MHUpa JKMBOM MPUPOABI HA OCHOBAaHWW 3HAHMM M OIBITA, IOJYYEHHBIX IIPU
W3Y4YeHUU OUOJIOTUY;

dopMupoBaHre y OOyYalOIIMXCA YMEHUH WILIIOCTPUPOBATH 3HAUYECHHE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKON JAESITENIbHOCTH YENOBEKa, pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEJIOBEKOM KHBOMU
IPHUPOIbI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COONMIOACHUS dTHUCCKUX
HOPM IpH MPOBEACHUH OUOJIOTMYECKUX UCCIEA0BAHMIA;

OCO3HAHHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUWA [JIsl TOBBILIEHUS YPOBHS
HKOJIOTMYECKOU KYJIBTYpPHI, 7151 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHUI B TIOBCEIHEBHOM >KU3HH IS
OLICHKH MOCJICICTBUN CBOEH JIEATEIBHOCTH MO OTHOIIEHUIO K OKPYXAIOIIEH Cpele,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBaHME M COOJIOJIEHUE Mep MNpOo(UIAKTUKU
3a00JIeBaHUI.

B cucreme cpennero oOmero oOpa3zoBanusi «buosnorusi», wnzyyaemas Ha
0a30BOM YpOBHE, fABISETCS O00SA3aTEIbHBIM YUEOHBIM HPEIMETOM, BXOJSIIUM B
COCTaB IPEeIMETHOM obnactu «EcTecTBEHHO-Hay4YHBbIE IPEIMETHI».



Jliis u3ydenus 6uojaoruu Ha 6a30BOM YPOBHE CpPEHETO 001mero oopa3oBaHus
orBoguTcs 68 yacos: B 10 xmacce — 34 uvaca (1 gac B Hemenmo), B 11 xmacce — 34
Jaca (1 Jac B HEJIETII0).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
APYTUMHU €CTECTBEHHBIMU HayKaMu, Quiocopuei, STUKOM, ICTETUKON M MPaBOM.
Ponp Ouonoruum B GOpPMUPOBAHUM COBPEMEHHOW HAYYHOM KapTUHBI MHpA.
Cucrema OMOJOTMYECKUX HAYK.

Metoibl IO3HAHUS KUBOW TPUPO bl (HAOI0ICHHE, SKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, Kiaccudukamus, MOJENIMpPOBAHUE, CTAaTUCTUYEcKas o0paboTka
JTAHHBIX ).

JleMoHCTpauuu:

[Toptpetsr: Y. Japsun, I'. Menaens, H. K. Konbuos, JIxx. Yorcon u @. Kpuk.

TaOnuip! u cxembl: «MeTobl TO3HAHUS KUBOU IPUPOABI».

JlaGopaTopHble M MpaKTH4YeCKHe padoThI:

[Tpaktuueckass padora Ne 1. «Mcmosib30oBaHME pazIUYHBIX METOJOB TMpHU
U3y4YEeHUU OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. )KuBble cucTeMbl 1 HX OPraHU3ALMS.

JXuBble cuctemMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus Ononorun. OTiandane
AKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBIL.

CaoiicTBa OMOCUCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM :
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHbBIM, MOMYJISIUMOHHO-
BUI0OBO, 9KOCUCTEMHBIH (OHOreOICHOTUYCCKUIT), OMOCHEPHBIIA.

JleMOHCTpaUMU:

TaOnuupl 1 cxembl: «OCHOBHBIE MPU3HAKU JKU3HU», «YPOBHH OpraHU3aLUU
KUBOU IPUPOIBI».

O6opynoBanue: Mmojaeas mosekybsl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHUE KIETKH.

XHUMUYECKUN COCTaB KIETKA. XHMHUYECKUE 3JJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JI€MEHTHL. Boa 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMA BOJIBI M MHHEpPAJIbHBIX BelecTB B KkieTke. llomnepxanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre O€NKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OENKOB.
He3zameHnuMble U 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKHUCIOTHBIN COCTaB. YPOBHU
CTPYKTYpBl ~O€IKOBOM MOJIeKYy/bl (MepBHYHAs, BTOpPHYHAs, TPETHYHAS WU
YeTBepTUYHAS CTPYKTypa). XHUMHUECKHEe CBOMCTBa OenkoB. buomorndeckue
GyHKIIH OEJIKOB.



@epmentsl — Ouomormueckue Karanuzatopbl. CTpoeHue QepMeHTa:
aKTUBHBIA WEHTp, cyOcTpatHas crneuuduuHocts. Kodepmentsl. Buramunbl
OTtnuyust GepMEHTOB OT HEOPTAHMYECKUX KaTalln3aTOPOB.

VYraeBomel:  MOHOcaxapuiel  (TJIFOKO3a, pubo3a W JAe30KCHpH003a),
aucaxapuisl  (caxaposa, JaKTo3a) HW - IONMcaxapuabl  (Kpaxmall, TJIHKOTEH,
1eJUTI0J103a). bronorndyeckue QyHKIIMU YTIIEBOIOB.

Jlununel:  Tpurnuuepuasl, Qochonununel, crepouasl. ['uapodubHO-
rupopoOHbie cBOMCTBA. buonornueckue @yHkiuu aunuaoB. CpaBHEHHE
yIJI€BO/IOB, OCJIKOB U JUMHUA0B KaK HCTOUHUKOB SHEPTHH.

Hyxnennosble kucnorsl: JHK w PHK. Hykneoruasr — MoOHOMEpEI
HyKJIeHnHOBbIX KHCIOT. Ctpoenne n ¢pynkuuu JHK. Crpoenne n ¢pynxnuu PHK.
Bunet PHK. AT®: ctpoenue u pyHKIUH.

[{utonorus — Hayka o kietke. Kinertounas teopust — npuMep B3aMMOIECUCTBUSA
uaeil u pakToB B HAYYHOM MO3HAHUHU. METOAbl U3YUYE€HHS KIETKH.

Knerka kak wuenoctHas >kuBasg cucreMa. OOIIuMe TMNPU3HAKUA KIETOK:
3aMKHyTas HapykHas MmemOpana, Monekyiabl JIHK kak renetnueckuii ammapar,
CUCTEMa CHHTEe3a OenKa.

Tumbl KJIETOK: 3yKapuoTHuUecKas M MpokapuoTudeckas. OcoOeHHOCTH
CTPOEHHUsI NpoKapuoTHuecko kinetku. Kierounas crenka Oakrtepuil. CtpoeHue
IYKApPUOTHUUECKOM KJIETKU. (OCHOBHBIE OTIMYMUS PACTUTEIBHOW, >XKUBOTHOW H
IPUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢ynkuu. [Tnazmatuyeckas memOpana, e€ cBoiictBa U GpyHKuuu. [{uromnasma u eé
opraounsl. OnHomeMOpannbie opranounbl kieTku: OIIC, ammapat ['onbmxw,
mu30coMbl.  [lonyaBTOHOMHBIE OPTraHOWIBI KJIETKH. MHUTOXOHAPWUM, ILIACTUIBI.
[TpoucxoxxaeHue MUTOXOHApUM u Tutactuia. Bunpbl tmactun. HememOpannbie
OpPraHoOUJbl KJIETKU: pPHUOOCOMBI, KIETOYHBIA IIEHTp, LEHTPUOIIU, PECHUYKH,
KryTuKkH. OyHKIIMU OPraHOUAO0B KIETKU. BKiItoueHus .

SAnpo — perynasTopHblid HeHTp KieTku. CTpoeHue sfpa: snepHas 000JouKa,
KapuoIuIazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JleMoHCTpauuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pauknun, K. M. bap.

Huarpammbl:  «PacrpenesnieHMe XMMHYECKHX JJIEMEHTOB B HEXKHUBOU
npupoae», «PacnpeneneHne XuMUYECKUX 2JIEMEHTOB B )KMBOU IIPUPOLIE».

Tabmumbsr u cxembl: «llepuoguyeckas Tabiuila XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHue MoJieKynbl BoabI», «buocunrtes 6enka», «CTpoeHHe MOJIEKYIIbI OeIKa»,
«Ctpoenne pepmenta», «Hykmennossie kucnorel. JJHK», «CTpoeHue MoaeKybl



ATD», «CTpoeHne 3yKapHOTUYECKON KIEeTKH», «CTpOoeHHE KUBOTHOW KIETKU»,
«CTpoeHue pPACTUTENBHON KIETKN», «CTpOoeHHE NPOKAPUOTHYECKOW KIIETKU,
«CTpoeHue sapa KICTKH», KYTIEBOABI», «JIUIHIbI».

OOopynoBaHue: CBETOBOM MHKPOCKON, OOOpYJIOBaHHME Ui TIPOBEICHHUS
HAOJIIOICHUN, W3MEPEHUH, SKCIIEPUMEHTOB, MHUKPOMpENapaThl pPaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJIETOK.

JlabopaTopHble U MpaKTH4YeCKHe PadoThI:

JIaboparopnast pabora Ne 1. «l3yueHue KaTaJUTHUECKOW aAKTUBHOCTHU
(GepMeHTOB (Ha MPUMEpPE aMHJIa3bl MU KaTalla3bl)».

JlaGoparopnast pabota No 2. «J3ydeHHe CTPOCHHS KJIETOK pACTECHUH,
UBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapatax u Hux
OIHCaHUE».

Tema 4. ’KuzHeneATeJbHOCTh KJIETKH.

OOMeH BemiecTB, WK METab0au3M. ACCUMIISIUS (ITACTUYECKU 0OMEH) U
AUCCUMWISILIMA  (PHEPreTUUYEeCKHii OOMEH) — JIB€ CTOPOHBI €AMHOTO Ipolecca
MmeTabonu3ma. Posib 3aKOHOB COXpaHEHHS BEHIECTB M DHEPIMM B TOHUMAHHU
MeTabonmu3ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(HBINA U reTepoTpodHblil. Pons hepmenTOB
B 0OMEHE BEIIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®orocunte3. CmetoBas W TemMHOBas (¢a3pl (oTocuHTe3a. Peaknuu
dotocunreza. IHPekTUBHOCTL POTOCUHTE3a. 3HAUCHUE (POTOCHUHTE3a JJI KUZHU
Ha 3emuie. BiusiHue ycrnoBuii cpefbl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIIECHUS €T0
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUIA.

XeMocuHTe3. XeMOCUHTE3UpYIoUIe OakTepuu. 3HAU€HUE XEMOCUHTE3a s
KU3HU HA 3eMIIe.

OHepreTudeckuii oOMeH B KJeTKe. PacuierniieHue BeIlecTB, BbIJCICHUE U
aKKyMYJIUPDOBAaHUE DJHEPrUM B KIETKE. OTalbl JHEPreTUYEeCKoro oOMeHa.
I'mukonu3. bpoxenue u ero Buabl. KucnoponHoe okuciaeHue, WIH KIETOYHOE
JbIXaHUE. OxucnuTenbHoe dbochopunpoBanue. O dexTuBHOCTH
HEPreTUUECKOro oOMeHa.

Peakimu wmatpuunoro cunTte3a. ['enermdeckas wunHdopmamus wu JIHK.
Peanuzamus reHeTnyecko HHpoOpMauu B KieTKe. ['eHETHYeCKHil KOJ U €ero
cBoiictBa. Tpanckpunius — marpudHblii cuate3 PHK. Tpancnsmus — 6uocuntes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue aMuHOKHCIOT. Ponas pubocom B
OonocuHTe3e Oeka.

Heknetounsie Gopmbl ku3Hu — BUpychl. Mcropust otkpeitust BupycoB (/. U.
HBanoBckuit). OCOOECHHOCTH CTPOCHUS W JKU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodarun. bonesnu pacTeHuii, KHBOTHBIX U YEJIOBEKAa, BBI3HIBAEMBIE
Bupycamu. Bupyc ummynoneduiuta yenoBeka (BHY) — Bo3Oyaurens CIIM/la.



OOpatHas ~ TpaHCKpuMIus, peBepTaza u  uHTerpaza.  llpodunaktuka
pacnpoCTpaHEeHUs1 BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaUMU:

IHoprpersr: H. K. Konsnos, JI. M. IBanosckun, K. A. Tumupsses.

Tabmumel u cxembl: «Tumbel muTaHusg», «Metabomu3m», «MHUTOXOHIPHSIY,
«OHepreTnueckuii oOMmeH», «Xmopomtact», «®dorocunres», «Ctpoenue J[HK»,
«Ctpoenne u GyHKIIHMOHHUpOBaHUE reHa», «CuHTe3 Oeakay, «I'eHeTHUSCKUN KOI»,
«Bupyco», «baktepuodarn», «Ctpoenue u xu3HeHHbINH nukia Bupyca CIIN/a,
O0akTepruodara», «Permkanus JJHK».

Ob6opynoBanue: mojenu-anminkanuu «Y apoenue JHK u tpanckpumnims»,
«buocunres Oenka», «CTpoeHue KIeTKU», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHUe U MHAUBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Krerounslii LMK, WKW KU3HEHHBIA LUK KiIeTku. WHTepdaza u Mutos.
[Tpouecchl, mporekatomue B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIM Ha0Op — KapUOTHIIL.
JIMTUIOUIHBIA W TaIUIOMJHBIA ~ XpOMOCOMHBIE  HaOOpbhl.  XpOMAaTHIBL.
[{uTonornyeckre OCHOBbI Pa3MHOXKEHUS W HHAMUBUAYAIBHOTO  Pa3BUTHS
OpPraHU3MOB.

Jlenenune kietkn — muto3. Cragum murosa. lIponeccsl, mpoucxonsdmue Ha
Pa3HBIX CTAAUAX MUTO3a. BHOJIIOrMYeCKUN CMBICII MUTO3A.

[Tporpammupyemasi ruOenb KJIETKU — aromnTo3.

®opmMbl pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe U mojoBoe. Bunpl 6ecnonoro
Pa3MHOXKEHHA. JEJIEHUE HAJABOE, II0YKOBAHME OJHO- M MHOTOKIJIETOYHBIX,
cnopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXkKEHHE. VICKycCTBEHHOE KIOHMpPOBAaHUE
OpPraHU3MOB, €TO 3HAUYCHHE NI CEJIEKIINH.

[TosoBOE pa3MHOXKEHUE, €r0 OTINYHS OT OECIOIOrO.

Meiio3. Cragum menosza. [Ipouecchl, mpoUCXOAIIME HA CTaAUsAX MENO03a.
IloBenenue xpomocom B wMmenose. KpoccuHrosep. buonormueckuit cmbICin H
3HAYECHHE MEN03a.

['ametorene3 — mpoiecc 00pa3oBaHUSA IMOJIOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble >xene3bl: CEMEHHUKH U AMYHUKU. OOpa3oBaHHE M Pa3BUTHE IMOJIOBBIX
KJIETOK — rameT (crepMaro3oui, SHUIEKIeTKa) — CIepMaToreHe3 U OBOIeHE3.
OCOOEHHOCTH CTpOEHUs SHMIEKIETOK M chnepMaro3ouoB. OII0A0TBOPEHHUE.
[TapTenorenes.

WuauBuayansHoe pa3BuTHe  (OHTOreHe3). OMOpPHOHANBHOE  pa3BUTHE
(amOpuoreHes). Dtanbl YMOPUOHAIIBHOTO PA3BUTHS y MO3BOHOUYHBIX >KMBOTHBIX:
apoOneHue, racTpyisuus, opraHoreHe3. [locTamOpuoHanbHOe pa3zButue. TuIibl
MOCTIMOPUOHAIBHOTO Pa3BUTHS. MPSIMOE, HENpsIMoe (JMYMHOYHOE). BimsHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKICHHBIC
YPOJICTBA.

Poct u pasButrue pacreHuid. OHTOreHE3 LBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHH, CTaJIUU PA3BUTHSI.

JdeMoHcTpauum:

Tabmuubl u cxembl: «@DOpMBI pPa3MHOXKEHHUS OpPraHu3MoB», «J/[BoiiHOE
OIUIOJJIOTBOPEHHE y [BETKOBBIX pPACTCHUN», «BereraTuBHOE PpPa3MHOXKEHUE
pactenmit», «Jlenenne kiaeTkn Oaktepuii», «CTpOoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii mukn», «Pemmmkamus JHK», «Mwutos»,
«Meno3s», «IIpsMoe n HenpsMoe pa3BUTHE», «['aMEeTOreHe3 y MIIEKONUTAIOMUX U
yesoBeka», «OCHOBHBIE CTaIMM OHTOT€HE3a».

Ob6opynoBaHue: MHUKPOCKOIIL, MHUKpOIpenapaTsl «CriepMaTo30U /bl
MJIEKOMUTAIOIIET0», «SiIeKieTka MiIeKonuTawmero», «KapruoknHes B KieTKax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alIiuKanua <«JleneHue KIeTKu», MOJIEIb
JIHK, monens metada3zHoit XpoOMOCOMBI.

JlaGopaTopHble U MpaKTH4YeCKHe padoThI:

Jlaboparoprast pabora Ne 3. «HabGmromeHne mMuTO3a B KJICTKAX KOHYHKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOIIpEIapaTax».

JIaboparopnast pa6ora No 4. «M3ydyeHuwe CTpOeHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOITpENapaTax».

Tema 6. HacJjieAcTBEHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3anaun renetuku. Mictopust pazsutus reHeTuku. Posib iuronorun
¥ SMOPHOJIOTUM B CTAHOBJICHHHM TE€HETHUKH. BKiam poccuUiCKMX U 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. MeToabl TeHEeTUKH (TUOPUIOJIOTHUYECKUH,
[IMTOTCHETUYECKUH, MOJICKYIIPHO-TeHETHUCCKUIT). (OCHOBHBIE T€HETHUYCCKHE
noHATHS. [ eHeThnueckas CUMBOJIMKA, UCTIOJb3yeMas B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIIEIOBAHMs MPU3HAKOB, YCTaHOBIEHHbIE [. Mennenem.
MonoruOpuaHoe CcKpeluBaHue. 3aKOH €JIWHO-00pa3usi THOPUIOB IEPBOTO
nokojieHus. IIpaBwio JOMUHHMpPOBAHWA. 3aKOH PACIHICIJICHUS TMPU3HAKOB.
I'mnoresa uncToTel ramert. [1oMHOE M HEMOJIIHOE TOMUHUPOBAHUE.

JluruOpumHoe  CKpeniMBaHUE. 3aKOH  HE3aBUCHUMOTO  HACJEJIO0BaHUS
npu3HakoB.  [luToreHeTuyeckre  OCHOBBI  JUTHOPUAHOTO  CKpEIIMBAHUS.
AHanusupyroniee ckpenuBanue. Vcnoiab30BaHuEe aHATU3UPYIOIIETO CKPEIIMBAHMS
JUTsI OTIpeJIeICHUsI TEHOTHIIa 0COOH.

CuemieHHoe  HaclienoBaHue mnpusHakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyleHne cuemieHuss TeHOB B PE3yJbTaTe
KPOCCHHTOBEpA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ eHeTnueckre KapThl.



I'enernka nosa. XpoMOCOMHOE ONpEJENeHHE Moja. AyTOCOMBI M IOJOBBIE
XpoMOCOMBI. ['OoMOramMeTrHele M TreTeporaMeTHble opraHusMbl. HacnemoBanue
NPU3HAKOB, CUEIJIEHHBIX C IOJIOM.

N3meHunBOCTh. BUbl N3MEHYMBOCTU: HEHACIEACTBEHHAS! U HACJIEACTBEHHA.
Ponsr  cpeapl B HEHACNEACTBEHHONM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOAU(DUKAITMOHHON M3MEHUYMBOCTH. BapuanmoHHsblid psJ U BapuallMOHHAs KpUBasl.
Hopma peakumm npusHaka. KonndecTBEHHbIE M KAaUYE€CTBEHHBIE NMPU3HAKU U HUX
HOopMa peakiuu. CBoHcTBa MOAN(PUKAIIMOHHON H3MEHIHBOCTH.

HacnenctBeHHas, WM TI€HOTUIIMYECKAs, W3MEHYMBOCTh. KomOMHaTHBHAs
U3MEHYMBOCTh. Meii03 W TMOJMOBOM TMpoLecC — OCHOBa KOMOWHATHBHOM
M3MEHYUBOCTH. MyTallMOHHass U3MeHUYUBOCTh. Kitaccudukaiuss MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MyTaluil. MyTtarennbie (akTopbl.
3aKOH rOMOJIOTHYECKHUX PAJIOB B HacleACTBeHHOW n3MenunBocty H. U. BaBunosa.

BuesnepHast HaClIeICTBEHHOCTh U U3MEHYMBOCTD.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl T'€HETHKHU
YeJI0BCKA. TCHCAIOTHYCCKUH, OJIM3HECIIOBRIN, IMTOTCHETHICCKUM, OMOXUMHICCKUH,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpemeHHOE olpeaerIeHue IEHOTHIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHHME, B TOM YHCIE C ITOMOIIBIO
[Tl1P-ananu3a. HacnenctBeHHble 3a00jeBaHMs 4YeJOBEKAa: TIeHHbIE OO0JIE3HH,
00JI€3HN C HACJEICTBEHHON NpPepaclooKeHHOCThIO, XPOMOCOMHBIE OOJE3HHU.
Comarnueckne u TeHepaThuBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpuHUHUIBI
3I0pPOBOTO 00pa3za >KU3HU, JTUATHOCTUKU, TPO(UIAKTUKH U JICUEHUSI TeHETUYECKUX
Oone3neil. MeauKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAYCHHE MEIUIIMHCKON
TeHETUKH B MPEIOTBPAILECHUH U JICUEHUU T€HETHYECKHUX 3a00JIEBaHUI YeI0BeKa.

JleMOHCTpaUMU:

[loptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumst  u cxembl:  «MoOHOrMOpUOHOE  CKpEIIMBaHHE U €ro
LUTOTE€HETUYECKAs] OCHOBa», «3aKOH pACILEIUIEHUS W €ro LUTOreHeTHYeCcKas
OCHOBaY, «3aKOH  YHUCTOTBHI  TaMeET», «/IlarudpuaHOEe  CKpEeILMBAHUEY,
«l{uTonornueckue OCHOBBI JTUTHOPHUTHOTO CKPEIIUBAHUS Y, «Meio3»,
«B3auMoaencTBUe  aJUIeNbHBIX T'eHOB», «l'eHeTHueckne KapTbl PacTEHHUI,
KUBOTHBIX U 4YeJNOBeKa», «l'eHeThka TmoJia», «3aKOHOMEPHOCTH HACJEIOBaHUS,
CUEIUIEHHOTO ¢ mnoJomM», «KapuoTumbel 4elloBeKa MW IKUBOTHBIX», «Buasl
U3MEHUYMBOCTH», «MoaudukamoHHas H3MEHUMBOCTH», «HacnenoBanue pesyc-
pakTopa», «['eHeTka rpynn KpoBu», «MyTallMOHHAS] U3MEHYUBOCTH.

ObopynoBaHue: MoJeau-anmIukanul «MOHOTrHOpUIHOE CKpEIIMBAaHUEY,
«Hemonnoe poMunHupoBanue», «JluruOpumaHoe ckpemnuBanue», «llepexkpéct



XpOMOCOM», MHKPOCKON M MHuKpompenapar «J/[pozoduna» (Hopma, MyTauuu
(GOpMBI KPBUIBEB M OKPACKH Teja), Tepoapuii «['opox MOCeBHOM».

JlabopaTopHble U MpaKTH4YeCKUe padoThI:

Jlaboparopuast pabora Ne 5. «l3ydeHuwe pe3ynbTaToB MOHOTHOPHUIHOTO H
AUTHOPUAHOTO CKPEIIMBAHUS Y JPO30(HIbI HA TOTOBBIX MUKpOTIpEnapaTax».

JIabopartopuast pabota Ne 6. «M3ydenne MoaupuKaMOHHOW U3MEHYHBOCTH,
IIOCTPOEHHE BApUALMOHHOTO Psifia ¥ BApUALMOHHOU KPUBOM».

JIaGopatopHast pabota Ne 7. «AHanu3 MyTaluii y Ipo30(uibl Ha TOTOBBIX
MUKpoIIpenapaTax».

[Tpaktnueckas pabora Ne 2. «CocTaBieHue W aHajIu3 POJOCIOBHBIX
YeJIOBEKa».

Tema /. Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekunsi Kak Hayka ¥ MPOLECC. 3apOXKAEHUE CENECKUUUA M JOMECTHKAIIUS.
VYuenne H. WM. BaBwioBa 0 UeHTpax MNPOUCXOXKACHUA W MHOroo0Opasus
KyJIbTYPHBIX pacTeHUU. LIeHTpbI MPOMCXOKIAEHUS JOMAalIHUX XKUBOTHBIX. Copr,
OpoAa, MTaMM.

CoBpemMeHHbIE METO/IBI CeNeKIMU. MaccoBblii U MHIUBUIYAJIbHBII OTOOpPHI B
CENIEKIMHA pPACTEHUM M KUBOTHBIX. OLEHKa JKCTEpbepa. bIM3KOPOICTBEHHOE
ckpeumuBaHue — HUHOpuauHr. Ywucras mnuHusA. CKpelMBaHUE YUCTBHIX JIMHUU.
I'erepo3uc, wnu rubpunHas cuia. HepoacTBEHHOE CKpellMBaHHE — ayTOPUIMHT.
Otnanénnas rtubpugmzauuss M e€ ycnexu. VICKycCTBEHHBII MyTareHe3 W
MOJyYCHUE TOJUIIIOUI0B. JIOCTHKEHMS CEJNEKIMH PACTEHUM, JKUBOTHBIX H
MHUKPOOPTraHU3MOB.

buorexHonoruss Kak OTpaciab MPOU3BOJACTBA. |'€HHAs WHXKEHEpHUSA. OTaIbl
co3manus pekomObunantHod JIHK wu Tpancrennbix opranusmoB. Kierounas
nHxeHepus. Kiierounele KynbTypbl. MUKpPOKIOHAIBHOE Pa3MHOKEHUE PACTECHUU.
KioHnpoBaHuE BBICOKONPOAYKTHBHBIX  CEIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue U 3THdeckue  mpobrmembl. MO —  reHeTHuYeCKH
MOU(PUIIMPOBAHHBIE OPTAHU3MBI.
JleMOHCTpanuu:

IHoprpeter: H. U. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, M. O.
HBaHoB.

Tabmumpt 1 cxembl: kKapta «LIeHTpBI TPOUCXOXKIACHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHui», «Ilopoapl 1OMalIHUX KUBOTHBIX», «CopTa KYyJIbTYpPHBIX
pactenuii», «Otmanénnas rudpuausanus», «Padorer akagemuka M. @. lBaHoBa»,
«Ilomummonausi», «OO0BEKTbl OUOTEXHOJOTUNY», «KIIeTOUHBIE KYJIbTYphl H
KJIOHHUpOBaHue», «KKOHCTpyrupOBaHHE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISHKU TUIOJIOB M KOPHEIIJIONO0B AUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHul, repbapuii «CelbCKOX035HCTBEHHBIE PACTCHUSIY.



JlaGopaTopHble M MpaKTH4YeCKHe padoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHIXKCHHS CCJICKIIMHM PACTCHUH WU
’KUBOTHBIX (Ha CENEKINOHHYIO CTaHIHIO, TJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOPHIO
arpoyHUBEPCUTETA WIIM HAYIHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoIIONIMOHHAS OMOJIOTHS.

[IpeanochbIKM BO3HUKHOBEHHS 3BOJIOIMOHHON TEOPUHU. DBOJIOLHUOHHAS
Teopuss U €€ MecTo B Omosiornu. BiiMsHHE 3BOJIOUMOHHON TEOPUM Ha pPa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CuuerenscTBa HBOMIOLUUU. [laneoHTONOrMYECKUE: IOCIEA0BATENIBHOCTD
HOSIBJICHUSI BUIOB B MAJCOHTOJOTMYECKOW JICTONUCH, TNEpeXOoiHble (HOPMBI.
Bbuoreorpaduueckue: cxoacTBo U paznuune GayH u (Hiaop MaTepUKOB U OCTPOBOB.

OMOpHONIOTHYECKHE. CXOJACTBA M pasziIuuus HSMOPUOHOB pa3HBIX BHJOB
MO3BOHOYHBIX. (CpaBHUTEIBbHO-AHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMUYECKUE: CXOJCTBO
MEXaHM3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTel y BCeExX
OpPraHU3MOB.

OpomonmoHHass Tteopuss Y. JlapBuHa. IIpeamnocbuiku  BO3HUKHOBEHUS
AapBUHU3MA. JIBWXKyliue cuibl 3BOJIONUM BHAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXXEHHE INPU OIPAHHUYEHHOCTH PECYpPCOB, HEOIPEAENEHHAs W3MEHYHUBOCTB,
00pn0a 3a CyIecCTBOBAHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopusi 3Botonnu (CTD) u €€ 0OCHOBHBIC MOJOKCHHUS.

Muxpossosronus. [Tonynsnus kak eqMHULA BUJA U 3BOJIOLUU.

JIBrxymiue cuibl (pakTopsl) IBOIONMKM BHIOB B Ipupojae. MyTalnMOHHBIH
IpoLecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lOMyNAIMOHHBIE BOJHBI U Jpeid
reHoB. M3onsuusa 1 Murpanus.

EctectBennblid 0TOOp — Hampapistouid ¢Gakrop sBodtouuu. DopMel
€CTECTBEHHOI'0 0TOOpAa.

[Tprucrnoco6ieHHOCTh OpPraHuM3MOB KakK pe3yibTaT 3BOMOIUH. [lpumepsr
npucrnocoOJIeHuil y opranu3MoB. ApoMopd03bl U UAHO-aAANTALINH.

Bun wu BumooOpazoBanme. Kputepuu Buma. OCHOBHBIE  (OPMBI
BUI000pa3oBaHus: reorpaduaeckoe, IKOJIOTrHIeCKoe.

MakposBomtouusi. @DopMmbl  3BONIONMM.  (uUIETUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas, napajuieabHas. HeoOpaTuMocTh 3BONIOIIH.

[IponcxoxaeHue OT HecnelualIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crenuann3anys. AfanTuBHAs paguarusl.

JleMOHCTpaUMU:



[Moptpersl: K. Jlunneit, K. b. Jlamapk, Y. Japsun, B. O. Kopanesckuii, K.
M. bap, D. I'ekkens, ®. Mromnep, A. H. Cesepiios.
Tabnuuet u cxembl: «Pa3BuTue OpraHMYECKOro Mupa Ha 3emie», «3apoIbliu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc»,  «®opmbl  OOprOBI  3a
cyliecTBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroo0pasue COpTOB pacTEHUIl»,
«MHoroobpasue  mopoa  KHUBOTHBIX»,  «llomymauum», «MyTanuoHHas

U3MEHUYUBOCTEY», «ApoMopdo3sr», «Mmmoamantamum», «OOmas aereHepanus»,
«J/IBwkyme cwibl 3Bonmonuu», «Kapra-cxema wMapmpyra mytemectBus .
HapBuna», «boppba 3a cymecTtBoBaHue», «lIpHUCMOCOOICHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUI000pa30BaHUE», «IKOJIOTHIECKOE BHI000pa30BaHUE.

O6opynoBaHue: KOJIJIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpPACKH,
Ha0Op MJIOMOB U CeMsiH, KOJUIeKIus «lIpumepsl 3alUTHBIX MPUCTIOCOOJIEHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPABICHUS HBOJIOIUUY», O00BbEMHAS MOJENb
«CTpOoeHHE TOJOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpaduueckass kapra Mwupa, Koyuiekuus «DopMbl COXpPaHHOCTHU
UCKOIMAEMbIX JKMBOTHBIX U pacTeHui», Mojenb ammuukanus «llepekpéct
XpOMOCOM»,  BIIaHble Tnpenaparsl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYHIKU», MUKporpenapaT «J[po3oduia» (Hopma, MyTaruu (GOpMbl KPbUIbEB U
OKpACKH TeJ1a).

JlaGopaTopHble U MpaKTH4YeCKHe padoThI:

Jlabopatopnast pabora Ne 1. «CpaBHeHHE BHIOB O MOP(OJIOTHYECKOMY
KPUTEPHUIO».

JlabopaTopnast padora Ne 2. «OnucaHue NpHUCTIOCOOICHHOCTH OpPTaHW3Ma U
€€ OTHOCUTENIBHOTO XapakTepa».

Tema 2. Bo3HnkKHOBeHHE W Pa3BUTHE KU3HHU HA 3emule.

JloHayuyHble TPEACTABICHUS O 3apOXKACHHHM >KM3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUSl >KM3HM Ha 3emJe. a0uoreHe3 M MaHcnepMmus. XHUMHUYECKas
HBOMIONMSI. AOHMOTEHHBIM CHHTE3 OpPraHMYECKHX BEIIECTB M3 HEOPraHMYECKHX.
DKCnepuMEHTaIbHOE MOATBEPKACHUE XUMUYECKON 3BOJoNMK. HavanbHbie 3Tarnbl
ounonorndeckoi »Bonoruu. ['mmoreza PHK-mupa. dopmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJCTKH. [lepBble KJIETKH M WX DBOJIOIUS.
DopMHUpPOBAHKHE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

Pa3Butue xu3nu Ha 3emie mo spaMm W nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickast dpbl. [laneosoiickas 3pa U €€ NEpUOIbl: KEeMOPUNCKUH,
OpPJOBUKCKHUW, CUITYPUUCKHH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHUU.

Me3so301icKas 3pa U €€ Mepruobl: TPUACOBBIN, FOPCKHM, METOBOMU.

Kaiinozolickas »3pa u €€ Tepuoabl: MNaJCOTCHOBBIM, HEOTCHOBBIN,
AHTPOTIOT€HOBBIM.



XapakTepucTHKa KJIMMAaTra U TeoJIOTMYECKHX MNpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOLMU PACTUTEIBHOTO M JKMBOTHOTO Mupa. ApoMop(ho3bl y pacTeHUH u
KUBOTHBIX. [losIBIIEHME, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro MHUpa Kak OTpaxeHue »3Boiouuu. OCHOBHbBIE
CUCTEMATHYECKHUE FPYIIIbI OPraHu3MOB.

DBoonuUs YenoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTHe mpeacTtaBieHuil o
MIPOUCXOXKICHUHN 4YeloBeka. Meroabpl HU3ydeHHs aHTpororenesa. CxoacTBa H
pa3an4ns 4elnoBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YEIIOBEKA.

JIBMKyIMe  CHIIBI (paxTopsr) aHTPOIIOTEHE3A. HacnencrBennas
U3MEHUYMBOCTb UM  €CTECTBEHHbIM 0TOOp. OOmiecTBEHHBIH 00pa3  KU3HW,
U3rOTOBJIEHUE OPYIHN TPY/Ja, MBILLUICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU JBOJIOLMH YEJIOBEKA. ABCTPAIONUTEKH, UenoBek
ymensid, YenoBek mnpamoxoxsuui, YenoBek HeaHaepTranbCckuil, YenoBek
pasyMHbIil. Haxonku wHcKomaemblX OCTaTKOB, BpeMs CYIIECTBOBaHHs, 00J1aCTh
pacrnpocTpaHeHus, 00bEM roJJOBHOTO MO3ra, 00pas3 KU3HH, OPYAUS.

Yenoeueckre  pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOIEOMIHAL
(eBpasuiickasi),  Herpo-aBCTpajouJHass  (SKBaTOpUaibHas),  MOHIOJOUIHAS
(a3marcko-amepukaHnckas).  UepTbl ~ NPUCHOCOOJIGHHOCTH  TpEICTaBUTENCH
YeJIOBEYECKUX pPac K YCIOBHSAM CYLIECTBOBaHUS. EJMHCTBO 4YEIOBEYECKUX pac.
Kpuruka pacuzma.

JleMOHCTpaUMU:

Iloptpersr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Mumnep, I'. FOpmn, Y.
JlapBuH.

Ta0muner U cxembl. «Bo3nukHoBenne CoiaHeyHORl cHUCTEMBI», «Pa3Burtue
opraHuyeckoro Mupa», «PactutenpHas  kieTtka», <«)KHUBOTHas  KIeTKa»,
«IIpokapuornyeckas kierka», «CoBpeMEHHas CHUCTEMA OPraHUYECKOrO0 MHpa»,
«CpaBHEHHE AHATOMUYECKMX YEPT CTPOCHHS YEJIOBEKAa W YeJIOBEKOOOPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJIOIMYECKHX  HAXOJOK  IPEAKOB
COBPEMEHHOTO 4eyoBeKa», «JlpeBHeimmue moam», «J/peBHue moau», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEeUeCKUE pachi».

O6opynoBanue:  mymspku  «lIpoucxoxaenue — demoBeka»  (OHOCTHI
aBCTPAJIONKTEKA, MHUTEKAHTPONA, HEaH/JEPTaliblla, KPOMAHBOHIIA), CJICTKU WM
N300pakeHus KaMEeHHBIX OpYyAUN MEepBOOBITHOTO 4YeloBeKa (KaMHHU-YOTMIEPHI,
pyOmia, ckpebna), TEOXpPOHOJOrMYecKass TaOmuia, KOJeKius «DopMbl
COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTEHUI».

JlabopaTopHble U MpaKTH4YeCKHe PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB pacTeHUH U
KUBOTHBIX B KOJJIEKIIHAX».



DKcKypcuss «DBOJIONUS OPraHWYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBII WX KpAaeBEeTUECKUN My3el).

Tema 3. Opranu3mbl U OKpYy:KalouUIasi cpeaa.

DKoJorus Kak Hayka. 3aladyd U pasleibl 3KoJoruu. MeToabl 3KOJOTHYeCKUuX
UCCIIEI0BAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHMsSI OPraHU3MOB. BOJIHAs, HA3€MHO-BO3/YyILIHAsA, MOYBEHHAs,
BHYTPHOPraHW3MEHHAs.

Okonornueckue (¢akropel. Kinaccupukanus 5KOJOTMUECKUX (PaKTOPOB!
abuoTnyeckue, OHOTHMYECKHE M AaHTPONOTEeHHBbIC. J[eHCTBHE HKOIOTHYECKUX
(akTOpPOB HAa OPraHU3MBI.

AbuoTtnueckue (akTopbl: CBET, TeMIepaTypa, BlIakHOCTb. dDoToneproansm.
[IpucniocobieHnss  OpraHU3MOB K  JEWCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
bronornueckue puTMBI.

bunornueckue (bakTopHI. Buner OMOTHYECKUX B3auUMO/EHCTBUIL.
KOHKYPEHIIMSI, XUITHUYECTBO, CUMOK03 1 ero ¢opmel. IlapazutusMm, koomnepamus,
MyTyalau3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HaXJIEOHUUYECTBO). AMEHCAIH3M,
HeTpanu3M. 3HaueHHe OMOTHYECKUX B3aUMOACHCTBUH JJIsl CYIIECTBOBAHMS
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKUE  XapaKTEPUCTUKH nomyisuud. OCHOBHBIE IOKa3aTelH
HOIMYJISIUU. YHMCIEHHOCTb, IUIOTHOCTb, POXKJIAEMOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. JIMHaMuKa YMCIEHHOCTH MONYJISIUU U €€ peryssius.

JemMoHCTpauuu:

[Toptpetsi: A. 'ym6omsar, K. ®@. Pynbe, D. I'ekkens.

TaOmuusr u cxembl: kapta «Ilpupognbie 30HBI 3emau», «Cpeapl OOUTaHUS
opranu3smoB», «®dotonepuonusm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YHUCJICHHOCTH NMONYJSUU UHPYy30pun-TyPenpku», «[lumensle nenu».

JlaGopaTopHble U MpaKTH4YeCKHe padoThI:

JIaboparopnast pabora Ne 3. «Mopdonorudeckue 0COOEHHOCTH pacTEHUH U3
Pa3HBIX MECT OOMTAHUS».

JIaGoparopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJieyca.

[Tpaktuueckas padora Ne 2. «[loacuéT MIOTHOCTH MOMYJSUNA Pa3HbIX BUI0B
pacTeHUN».

Tema 4. Coo0O1iecTBa M IKOJOTHYeCKHEe CHCTEMBI.

CooOuiecTBO OpraHu3mMoB — OuoueHo3. CTpykTypbl OHOIIEHO3a: BUAOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckas (muineBas). Bunsl-nomuHaHThl. CBs3u B
ouoleHo3se.

DKoJoru4YecKkue cuctembl (3kocuctembl). [loHsTHE 00 »JKOCHUCTEME WU
ouoreoneHoze. @DYHKIHMOHAJIbHbIE KOMIIOHEHTBl JKOCHCTEMBI. IPOJYLEHTHI,



KOHCYMEHTBI, penyleHThl. KpyroBopoT BEUIECTB M MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckne (TUIIEBBIC) YPOBHH OKOCHUCTEMBI. [luWimeBbie Iemu W CETH.
OcHOBHBIE TOKAa3aTeIu HKOCHCTEMBI: OMoOMacca, MPOAYKIHS. OKOJIOTHYECKHUe
MUPAMUIBI.  TPOAYKIIMU, YHCIEHHOCTH, Ounomaccel. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTH, CAaMOpPETyJisius, pa3BuTe. CyKieccusi.

[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO
WJIM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonorudeckoe u X035MCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢akrtop ycroiumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, cocTaB U CTPyKTypa
ouoctheprl. Kuboe BemectBo u ero (ynkmuu. OcobOeHHOCTH Ouochepsl Kak
rno0anbHOi 3KocucTeMbl. J[MHaMuU4eckoe paBHOBecue W oOpaTHas CBS3b B
ouocpepe.

KpyroBopoTsl BemeCTB U OMOT€OXUMHUYECCKUE IHUKIIBI 3JeMEeHTOB (yriiepoja,
a30Ta). 30HaIBLHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emin. AHTpONOreHHbIe U3MEHEeHUs B Ouocdepe.
['moGanbHbIe 3KOJOTUUECKUE TPOOIIEMBI.

CocymiecTBOBaHUE IPUPOIBI u YeJI0BEUECTBA. Coxpanenue
O6ropa3zHooOpa3usi Kak OCHOBA YCTOWYMBOCTH Ouocheprl. OCHOBa paoHaIHLHOTO
yIOpaBlIeHUs TPUPOIHBIMH pecypcaMHM W WX HUCHOJb30BaHUE. JlOCTHXKEHUS
OMOJIOTUU U OXpaHa MPUPO/IBL.

JemMoHCTpauuu:

ITopTpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. . BepHaackuii.

Tabmuubl u cxemsbl. «IlumeBpie menu», «bHOIEHO3: COCTaB M CTPYKTypa»,
«IIpupoansie coobmecTBa», «llenu nuTaHus», «IKOJOTUYECKas MHUPAMUIA,
«buocdepa u yenoBek», «IKocucTeMa MUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  jeca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPONIOTCHHBIE  BO3ACHUCTBUSA Ha  npupony», «BaxHedmne  MCTOYHUKHU
3arpsI3HCHUS BO3JyXa W TPYHTOBBIX BOJ», «IlouBa — BakHEHINas COCTABIISIOIIAS
ouochepnr», «Daktopsl aerpaganuu mouB», «IlapHuUkoBbIA hPexT», «DakTophI
paZiMOaKTUBHOTO 3arpA3HeHus Ouocdepb», «OOmas crpykrypa Ouocdepb»,
«Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouocheps»,
«Kpyroopot yriiepoaa B 6uochepe», «kKpyropopoT azoTa B Mpupoie».

O6opynoBaHue: MoJenb-anmiukanus «Tunuunele OUOIEHO3BI», Trepbapuii
«PacTuTtenpHbIe cOO0IIECTBa», KOUICKIINA «brornenos», «BpeauTenn BaxHEHITHX
CCIIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TepOapu W KOJUICKIIMM PACTCHUH W
KUBOTHBIX, MPUHAMJIEKAIMNUE K PAa3HBIM SKOJOTHMYECKHM T'PyIIamM OJHOTO BHIA,



Kpacnas xuura Poccuiickoit ®enepanuu, H300paxeHHS OXPAHSIEMBIX BHUAOB
PacTEHUH U KUBOTHBIX.



[NDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  ITPOI'PAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBLIEIO
OBPA3OBAHNA

Cornacio ®I'OC COO, ycraHaBnuBalOTCS TpeOOBaHUA K pe3yJbTaTaMm
OCBOEHHUSI  OOy4YalOIIMMHCS  MPOrpamMM  CpeJHero  obmiero  oOpa3oBaHUS:
JTUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType NHMUYHOCTHBIX PE3YyJbTaTOB OCBOCHMsS mpeamera «buomnorus»
BBIJICJICHBI CIICYIOUIME COCTABJISIONINE. OCO3HAHUE OOYYAIOIUMUCS POCCUNUCKOM
IrpaXJIaHCKOW MJACHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMpENENICHUI0, Halu4ue MOTHBAllMM K  OOY4YEHHIO  OHOJIOTHH,
IIeJICHANIPABICHHOE pAa3BUTHE BHYTPEHHHX YOEKJICHMH JUYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAAMIMN pPa3BUTUA OMOJIOTHYECKOTO
3HAHMUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JESTETbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU  YCTaHOBKaMHU, TMPUCYLIIUMU CHUCTEME
OuoJoTMYecKoro  00pa3oBaHUs, HAJIWYHWE OSKOJOTMUYECKOrO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUThH IEJIU U CTPOUTD KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHUSA MpeaMeTa «bHOJOTus» NOCTUTAKTCS B
CAUHCTBE YYCOHOM ¥ BOCIHUTATEIBHOW JEATCIBHOCTH B COOTBETCTBUH C
TPAJAUIIMOHHBIMH POCCUMCKUMU COLUOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U JTyXOBHO-
HPABCTBCHHBIMH IICHHOCTSIMH, NPHHATHIMU B OOIIECTBE MpaBWJIaMH M HOpPMaMHU
MOBEJICHUS M CIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHMS, CAaMOBOCHHUTAHUS W
CaMOpa3BUTHSI, PA3BUTUS BHYTPEHHEW TMO3UIMHU JIMYHOCTH, MATPUOTU3MA,
YBAKECHUS K 3aKOHY W MPABOIMOPSAJKY, YEIOBEKY TPyJa U CTapUIEMYy MOKOJEHUIO,
B3aMMHOTO YBaXXCHHs, OCPEKHOIO0 OTHOMICHHS K KYJbTYPHOMY HACICAHIO U
TpaaulMsIM MHOTOHalMOHaIbHOrO Hapoaa Poccuiickorn denepauuu, Tpupoae u
OKpY>Karolleu cpese.

JImuHOCTHBIE pe3yabTaThl OCBOCHHMA Yy4eOHOTO mpeamera «buomorus»
JOJIKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOUIUXCSI PYKOBOJICTBOBAThHCS
chopMHUpPOBAaHHOW BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAllM}, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIEeCTBA, PACIIMPEHHE >XKU3HECHHOTO
OMbITa M ONbITA AEATEIBHOCTH B MPOLECCE peaau3allid OCHOBHBIX HaIpaBICHUM
BOCMHUTATEIbHOU EATEILHOCTH, B TOM YUCJIC B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHHA:

c(hOpMUPOBAHHOCTD TPAKIAHCKON MO3UIIMH 00yUYaAIOIIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIeHAa POCCUICKOr0 O0IIECTBAa;



OCO3HAHHE CBOUX KOHCTUTYIHMOHHBIX TMpaB H OOS3aHHOCTEH, YBaKEHUE
3aKOHA U MPABOMOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW JIEATENBHOCTA NIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU Y4EeOHBIX M TO3HABATENIbHBIX 3aJ]a4, BBHIMOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTMPENEsITh COOCTBEHHYIO TIO3WIIMIO TI0 OTHONICHHUIO K
SBJICHUSIM COBPEMEHHOMN KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOUX JCHCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aMIMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSMHU, KYJIbTYPHBIMH IIEHHOCTSIMH U
COLIMAJIBHBIM MOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, T[O3HABAaTEIbHBIX M HCCIEIOBATEIbCKUX 3a/lad, YBAXKUTEIBHOTO
OTHOIICHHS K MHEHHUIO OIMOHEHTOB MpPHU OOCYXIEHUU CIOPHBIX BOIPOCOB
OHMOJIOTrMYECKOTr0 COJEpKAHUS;

TOTOBHOCTH K TYMaHUTAPHOUN U BOJOHTEPCKOM AEATEIBHOCTH;

2) MATPUOTHYECKOT0 BOCTTUTAHMSA:

chOpMUPOBAaHHOCTD POCCUICKOU IPaXKIaHCKOU UJEHTUYHOCTH,
MaTPUOTHU3MA, YBAXKEHHS K CBOEMY HApPOJy, YYBCTBA OTBETCTBEHHOCTH IEpPEN
PonuHou, ropmoctu 3a CBOM Kpad, CBOKW PoauHy, CBOWM S3BIK M KYJIbTYDY,
MPOIIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIECHUE K MPUPOJHOMY HACIECAUIO0 U TaMSITHUKAM IPUPOIHI,
NOCTHXEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJIICHHE U
pazBuTHEe OWOJOTUH, TMOHUMAaHHUS 3HAYCHHUS OWOJIOTUU B TO3HAHWUU 3aKOHOB
MPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uzeitHas yOexaEHHOCTh, FOTOBHOCTh K CIyXeHHI0 W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 3a €ro CYIs0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS .

OCO3HAaHME JYXOBHBIX LIECHHOCTEW POCCUIICKOr0 HApOAa;

chOpMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 W MPUHUMATh OCO3HAHHBIE pelIeHU,
OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHHE JTUYHOTO BKJIaJIa B MOCTPOEHUE YCTONYHBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POAUTEIAM, CO3IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TIPUHATUS LEHHOCTEW CEMEWHOM KHU3HHU B COOTBETCTBUU C
TpaaulusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOI'0 TBOPUECTBA, CIIOPTA, TPYa, OOIECTBEHHBIX OTHOILICHUN;



MOHUMAaHKE SMOIIMOHAIHHOTO BO3ACHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHHE
NPOSIBIISITH KaueCTBA TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnmuTaHus, (POPMUPOBAHUSI KYJIbTYPbI 310POBbSA W
IMOLHOHAJIBLHOIO 0J1ar oMoy sl

NOHMMAaHUEe W peanu3anus 370pOBOro M Oe3omacHOro o0pa3a KU3HU
(3mopoBoe  mUTaHWe, COOJIOJEHUE TUTUEHUYECKUX TpaBUI U HOPM,
cOaJaHCUPOBAHHBIM pEXUM 3aHATHM UM OTABIXa, peryispHas ¢uzndeckas
aKTUBHOCTH), OEpEekKHOro, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUYECKOMY U TICHXHYECKOMY 3/10POBBIO;

MOHWMAHWE IICHHOCTH TPaBWJI HWHIWBHIYAIbHOTO H  KOJUICKTHBHOTO
0€301acHOr0 MOBEIEHUS B CUTYALUsIX, YIPOKAIOIIKX 3A0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHWE TOCJICACTBUN M HENPUATHS BPEAHBIX MPHUBBIYCK (yMOTpeOICHUS
AJIKOTOJIs, HAPKOTHUKOB, KYPEHHS);

6) TPyA0BOIr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYZly, OCO3HAHHE IEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKONW W COLMAIbHON
HAMPaBICHHOCTH, CIIOCOOHOCTh MHUIMUPOBATDH, TUIAHUPOBATH M CaMOCTOSITENIHHO
BBITIOJTHSATH TaKYIO JESATEIBHOCTB;

UHTEpeC K pa3innyHbiM cepam mpodecCHOHATHHON IEesTeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymie mnpodeccu | pearn30BLIBATH
COOCTBEHHBIE KU3HEHHBIC TITAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEH KU3HU,

7) 3K0JI0OrHYEeCKOro BOCIIMTAHMS

IKOJIOTHYECKH 11eJeco00pa3Hoe OTHOIICHHWE K MPHUPOJE KaK HCTOYHHKY
’KM3HU Ha 3eMJie, OCHOBE €€ CYILIECTBOBaHUS;

MOBBIIIIEHUE YPOBHS OKOJOTUYECKON KYJIbTYpPBI: MPUOOPETEHHE OIBITA
IUTAHUPOBAHUS TIOCTYIIKOB W OICHKM WX BO3MOXHBIX TOCIEICTBUAN IS
OKPYXKarOILIEN CPeIbl;

OCO3HaHHME TJIOOATBFHOTO XapaKTepa SKOJIOTHMYECKUX MpoOJieM M MyTed ux
peleHus;

CIOCOOHOCTh HUCHOJB30BaTh MpHOOpeTacMble TNpPU H3YYEHHUH OHOJIOTHH
3HaHUSA W YMEHUS TPU pEIIeHUH TMPoOJeM, CBSI3aHHBIX C PaIMOHATLHBIM
OpUPOONOIb30BaHUEeM  (COONIIOJICHUE  TpaBWUJ  TOBEACHUS B MPUPOJE,
HANpaBJICHHBIX Ha COXpPaHCHHWE pPABHOBECHsS B JKOCHCTEMaX, OXpaHy BHIIOB,
HKOCHUCTEM, ouochepsi);



AKTUBHOE  HENPUATHE JEUCTBUW, NPUHOCAIIMX BPEJ  OKPYXKarolleh
MPUPOJHON Cpele, YMEHUE MPOTHO3MPOBATH HEOJArONPHUATHBIE HKOJIOTMYECKHE
NOCJIE/ICTBHS IPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPAILATH HX;

HaJU4Me Pa3BUTOrO HKOJIOTUYECKOIO MBIIUICHHS, DKOJIOTUYECKON KYJIBTYPHI,
OTbITa NEeATETbHOCTH AKOJIOTUYECKOM HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIbHOW, KOMMYHHUKATHBHOW M COLMAJIbHOMN
NPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IPAKTHUYECKOU NIEATEIIBHOCTH 3KOJIOTMYECKON
HaIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMSA

C(OPMHUPOBAHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAyKHM U OOILECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JHAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SA3BIKOBOM M YHWTATEIBbCKOW KYJIBTYpPhl KaK CpPEICTBA
B3aUMOJCHCTBHS MEXKIY JIOAbMHU U IIO3HAHUS MUPA;

MOHUMaHue crnenupuku OHOJOTHUM KakK HayKH, OCO3HaHus €€ poJid B
(bopMUpOBaHUHM PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NpeiCTaBIeHUsT 00 OKpYXKaloUleM MHpPE KaK O €AMHCTBE MPHUPOIbI, YEIOBEKa M
obmiecTBa, B IMO3HAHWU TNPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU Hpoliem
COXpaHEHHUs PUPOJAHOTO PABHOBECHH,

yOexIEHHOCTh B 3HAYMMOCTH OHWOJIOTUU [IJII COBPEMEHHOW IUBUIU3AIINN:
oOecredyeHrsi HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/IaHWE MEPCIEKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  pemaTh pPEeCypcHble  MPOOJIEMBbI  pa3BUTHS
YeJI0BEYECTBa, TOUCKA MyTeH BBIXOJA M3 TJIOOATBHBIX SKOJOTUYECKUX MPOOIeM U
oOecrieyeHuss  nepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCTIOJb30BAHUIO TIPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYyYEHWU OHMOJOTUYECKUX 3HAHUK B MLEIAX
MOBBIIIEHUSI O0IIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH ()YHKIMOHAJIBHOW TPaMOTHOCTH OOydYarommuxcs, GpopMupyeMoi
IpY U3y4eHUU OMOJIOTHH;

MMOHUMAHHE CYIIHOCTH METOAOB MO3HAHHUS, MCIOJb3yEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJMydaeMble 3HAHUS JJIA aHajuu3a |
OOBSICHEHUS SIBJICHUN OKPYXAIOUIEro MUpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
YMEHHE JieJlaTh OOOCHOBAHHBIC 3aKIIIOUCHHMS HAa OCHOBE HAY4YHBIX (DAKTOB W
UMEIOIINXCA TaHHBIX C LEJbI0 MONTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HMCIOJb30BATh OUOJOTUYECKUE 3HAHUS IS
petnieHus npo0aeM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HaHME LEHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTHh OCYILECTBISATH
IIPOEKTHYIO U UCCIIE0BATEIBCKYIO AEATENBHOCTD HHANBHUIYAJIbHO U B IPYIIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
camMoo0pa30BaHNI0, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUI MO OWOIOTUU B
COOTBETCTBUU C KUZHEHHBIMH MMOTPEOHOCTIMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHbie pe3yibTaThl OCBOCHHUS Y4eOHOTo mpeamera «buosorus»
BKJIIOYAIOT: 3HAuYUMBble [Uid (OpMHUpPOBaHHMS MHUPOBO33PEHUS O0YYAIOMIMXCS
MEXTUCIUITMHAPHBIE (MEXKIIPEIMETHBIEC) OOIIeHAYYHbIE MOHSATHS, OTPaKaIoIlIue
[EJIOCTHOCTh HAYYHOM KapTHMHBI MHpa W CHEIU(PHUKY METOJ0B TO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHS, SBICHHE, MPOIECC,
CUCTeMa, HAy4yHbIM (haKT, MPUHIUI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeIOBaHNe,  HAONIONEHWE,  HM3MEPEHHE,  JKCIePHUMEHT ¥ JPYTHUX),
YHUBEpCAJIbHbIE y4eOHble JelcTBUA (TIO3HABATENIbHbIE, KOMMYHHUKATUBHBIE,

PETYJISITUBHBIC), oOecreynBaronue dbopMupoBaHue GyHKIIMOHAIBHOU
rPaMOTHOCTH M COLIMAJIBHOM KOMIIETEHIMH OOYyYaromMXxcs, CIOCOOHOCTh
00y4aroIUXCs UCTIOJIb30BATh OCBOCHHBIC MEXIUCIUILTUHAPHBIE,

MHUpPOBO33PCHUECKHE 3HAaHWA W  yHHUBEpCaJbHbIE YydeOHbIE JEHCTBUS B
MTO3HABATEIBHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbie pe3yabTaThl OCBOCHHS TMPOTPAMMBI CPEAHETO OOIIero
o0pa3oBaHUs JOKHBI OTPAKATh!

Osaanenne YHUBEPCAJIbHBIMH yueOHBbIMU NMO3HABATEIbHBIMHU
NEeUCTBUAMMU:

1) 6a30BbI€ JJOrHYECKHE AelCTBHUS:

CaMOCTOSATEIHbHO  (OPMYIUPOBATH W aKTyaJlM3MpPOBATh  MPOOJIEMY,
paccMmaTpuBath €€ BCECTOPOHHE;

UCTOJb30BaTh MPU OCBOCHUM 3HAHUU NPHUEMBI JIOTUYECKOT'O MBILIUICHUS
(ananmu3za, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 0000IeHus), pACKPhIBATh CMBICI
OMOJIOTMUECKUX TOHATUH (BBIIENATh MX XapaKTEPHBIC MPHU3HAKH, YCTAHABJINBATH
CBSI3H C IPYTHUMU TIOHATUSAMH );

OINpeNessITh IeNM JEeATENbHOCTH, 3aJaBas HapaMeTpbl W KPUTEPUH UX
JTOCTHKEHUS, COOTHOCUTD PE3yJIbTaThl ACSITEILHOCTH C MOCTABICHHBIMU LEIAMU;

UCIOJIb30BaTh OUOJIOrMYECKHE MOHATUSA ISl O0BbsiICHEHUS! (DaKTOB U SIBIICHUU
KUBOU MPUPOIBI;

CTPOMTH JIOTHYECKHE pacCykJeHHus (MHIyKTUBHBIC, JCIYKTHBHBIC, IO
AHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B PacCMaTPUBACMBIX
SBICHUSIX, (POPMYITUPOBATH BHIBOJBI U 3aKITIOYCHUS;

PUMEHSTh CXEMHO-MO/IeTTbHbIE cpeacTBa s peICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKke€  MPOTUBOPEYU  PAa3HOrO  pOJa,  BBIABIEHHBIX B PA3JIUYHBIX
UH(POPMAIIMOHHBIX UCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEHICHHS MPOOJIEMBbI C yU4ETOM aHAIM3a MMEIOIIHXCS
MaTepHalIbHbIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKU MTOCIEACTBUN JEATENbHOCTH;

KOOPAMHUPOBATb M  BBINOJHATH pabOTy B  YCIOBUSAX  PEaIbHOTO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIJICHUE NIPU PELICHUN )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe UCCIEI0BATEIbCKHE IeiCTBUS:

BJIaJI€Th HAaBbIKAMHU Y4€OHO-HCCIIE0BATEIbCKON U MIPOEKTHOM NESATENbHOCTH,
HaBbIKAMHU  pa3pelieHus npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOUCKY METOJIOB PELICHUS MPAKTUUECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUIHBIX METO/I0B TIO3HAHUS,

UCTIOJb30BaTh pPA3NUYHBIE BUABI JEATEIBHOCTH MO TOJYyYEHHIO HOBOTO
3HAHUS, €ro MHTEPIpEeTaluH, NpeoOpa30oBaHHUI0O U MPUMEHEHUI0 B Y4eOHBIX
CUTYyalUAX, B TOM YHCJIE MPU CO3JaHUH YU€OHBIX M COIIMATIBbHBIX POEKTOB;

(GbopMuUpOBaTh HAYYHBIN THUIl MBILIUICHUS, BJIaJ€Th HAYYHONU TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSAMHU U METO/1aMU;

CTaBUTh U (OPMYJIHpPOBATH COOCTBEHHBbIE 3aJayd B 00pa3oBaTENbHOM
AESTeTbHOCTH M KU3HEHHBIX CUTYAIHSIX;

BBISIBIISITH TPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJlH3WpOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ pELIeHUs, HaXOAUThb apryMEHTHl AJs J0Ka3aTeabCTBa
CBOUX YTBEPKJCHHIA, 3a/1aBaTh MapaMeTPhbl U KPUTCPUH PEIICHNUS;

aHANM3UPOBATh TOJIYUEHHBIE B XOJ€ peIICHHA 3a7aud  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIHsIM, OIICHUBATh MIPHOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh II€JICHANIPABICHHBIM TMOUCK MEpPEeHOoca CPEeACTB U CIOCOO0B
JeNUCTBUS B TPO(ECCHOHATBHYIO CPENy;

yMeTh TEPEHOCHTh 3HAHMS B IMO3HABATEIBHYIO M TPAKTUYECKYIO 00JIaCTH
KHU3HEICATEITbHOCTH,

YMETb HHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIC WJEH, MpeJiaraTh OPUTHHAIBHBIC MOIXOJBl U PEUICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aThbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ uHopmManueii:

OPUEHTUPOBATHCS B PA3IUUYHBIX UCTOYHHKAX WH(OpMAIMU (TEKCTe y4eOHOro
nocoOusi, HaydyHO-TIONMYJSPHONH JUTEpaType, OHOJOTHYECKUX CIIOBapAX W
CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH



uHGOpMAIMIO Pa3IMYHBIX BUIOB U (OPM MPEICTaBICHUS, KPUTUIECKH OLICHUBAThH
e€ TOCTOBEPHOCTh U HEPOTHBOPEUUBOCTH;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHBIE METOJbI MPH TOUCKE U
orbope Ouosornueckoil mHopManuu, HEOOXOAMMOM IS BBITIOJHEHHUS YYCOHBIX
3ajady;

npuoOpeTaTh OMBIT HWCHOJIB30BaHHUS WH(GOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJb30BaHUS Pa3IUYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMy  TpelCTaBICHUS
Ouonornueckor uHpopManuu (CXeMbl, rpaduKu, AUArpaMMbl, TaOJHIIbI, PUCYHKH
H Ipyroe);

UCTOJb30BaTh HAy4yHbIM A3BIK B KAauyecTBE CpeJICcTBa Mpu padore ¢
Ouosiornyeckoid MHpOpMAIUE: TNPUMEHATb XUMUYECKUe, (usnueckue W
MaTeMaTHYeCKHE 3HAKM M CUMBOJIbI, (hopmysbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONb30BaTh U NPeo0pa3oBbIBaTh  3HAKOBO-CUMBOJHUYECKHE  CPEACTBA
HATJSITHOCTH;

BJAJIETh  HABBIKAMH  pPAcllO3HaBaHUS W 3aIIUTBl  HHQOPMAIINH,
MH(OPMALIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajeHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUAMM:

1) o0omenue:

OCYIIECTBIIATh KOMMYHHUKAIIMHU BO BceX c(hepax >KU3HH, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIHM JHUCKYCCUU IO CYIIECTBY OOCYXIaeMoi Tembl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3BIBATh CYXKJCHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajaraeMoun
3a]]aud, YYUTHIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3UIUHI JPYTHX YYaCTHHUKOB
JMajIora Win JUCKYCCHH);

pacmo3HaBaTh HeBEepOalbHBIE CpEJCTBA OOIIEHUS, IOHMMATh 3HAYCHHE
COILIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(DJIUKTHBIX CHUTYyaIui,
YMETb CMSTYATh KOH(IUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMU OOIIEHWS M B3aMMOJCHCTBHS, TMOHUMATh
HaMEpEHUsI IPYTHUX JIIOJIeH, MPOSIBISATh YBAXKHUTEIHLHOE OTHOIIEHHE K COOCCETHUKY
U B KOPpeKTHOHU (hopme popMyaupoBaTh CBOU BO3PAKECHHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI IeSITEJIbHOCTD!

MOHUMATh M HUCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIAMBUIAYATHHOM
paboTHI MpU pelIeHUU OMOJOTHUUECKOU MPoOIeMbl, 000CHOBBIBATh HEOOXOUMOCTD
MPUMEHEHHS TPYTMIOBHIX (OPM B3aMMOICHCTBUS MPHU PEUICHUHN yUueOHOU 3a/1a4u;

BbIOMPAaTh TEMATHKy M METOJbl COBMECTHBIX JACWUCTBUH C Y4&€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEH KaXKJ0r0 YieHa KOJICKTUBA;



IPUHAMATh  LEJIM  COBMECTHOM  JACSATEIBHOCTH, OPraHHU30BBIBATH U
KOOPAWHUPOBATh JEUCTBUS NO €€ JOCTHKECHHIO. COCTaBJATH IUIAH JEHUCTBUU,
pacrpesiensaTh poiaud C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXJaThb Ppe3yJbTaThl
COBMECTHOU paboTHI;

OLICHMBATh KA4YECTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHHKA KOMAaHIbl B
00ImIMii pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJIEH C IO3ULUU HOBH3HBL,
OPUTMHAIBHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIISATh IIO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IHMYHBIX
CUTYyalUAX, IPOSIBISTh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OgiageHne yHUBEPCAJIbHBIMHI PEryJIsiITUBHBIMM JeICTBUSIMMU:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [JIs BBIABICHUS MNpoOJeM M HX
pELICHHS B )KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OHOJOTMYECKMX 3HAHUI 1LIEJEeBbIE M CMBICIOBBIC
YCTAaHOBKHM B CBOUX JEHCTBHAX M MOCTYINKAaxX IO OTHOLIEHHIO K XUBOM NPUPOJE,
CBOEMY 3[I0POBBIO U 30POBBIO OKPYKAIOIINX;

CaMOCTOSITENIBHO OCYIIECTBIATh IMO3HABATEIBHYIO JEATEIbHOCTD, BBISBIISTH
npoOJeMbl, CTaBUTh U (POpMYIMpOBaTh COOCTBEHHBIC 3a/laud B 00pa3oBaTEIbHOU
NESTEIIbHOCTH U )KU3HEHHBIX CUTYalHAX;

CaAMOCTOSITEIbHO ~ COCTABIIATh IJIaH pEUIeHHs NpodiaemMbl ¢ yu€ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEATTOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUIH;

JenaTh OCO3HAHHBIA BBIOOP, apTYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT,;

CHOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO MIUPOKON 3pyAHLHH B
pa3HbIX 00JIACTAX 3HAHUM, MOCTOSHHO TMOBBIIATh CBOW OOpa30BaTENbHBIA U
KYJbTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb

JaBaTh OLICHKY HOBBIM CHUTYal[UsiIM, BHOCUTb KOPPEKTUBBHI B JIEATEIHHOCTbD,
OLIEHUBATbh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJAJIeTh  HAaBbIKAMU  [O3HABaTEJbHOW  peQEeKCUHd  Kak  OCO3HaHUSA
COBEpUIAEMBIX JEHCTBUH M MBICIUTEIBHBIX MPOLECCOB, HX pPE3YyJIbTaTOB U
OCHOBaHUM, UCHOJb30BaTh MPUEMBI pedIeKCUU IJid OUEHKH CUTYyallMH, BbIOOpa
BEPHOTO pELICHMUS;

YMETh OLICHMBAaTh PUCKH M CBOEBPEMEHHO NPUHUMATh PELIEHUS M0 HX
CHW)KCHHIO;



OPUHUMATh MOTUBBI M apPryMEHThl JPYIMX I[P AHAJIU3E PE3YJIbTaTOB
NesITeIbHOCTH;

3) npuHsATHE Ce0ds U APYTrUX:

NPUHUMATH ce€0s1, MOHMUMAasi CBOM HEJIOCTATKU U JIOCTOUHCTBA;

OPUHAMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPH aHajau3e pe3yJbTaToB
TESITEIIBHOCTH;

IpU3HaBaTh CBOE MIPABO M MPABO APYIMX HA OIIUOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP € MO3ULUHU APYIOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHbie pe3ynbTaThl ocBoeHus mporpammbl COO mo Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuuueckue s yueOHoro npeamera «bronorus»
HAy4yHbI€ 3HAHUS, YMEHUS U CIOCOObI ACHCTBUI MO OCBOEHWIO, MHTEPIPETALIMU U
peoO0pa3oBaHUIO0 3HAHMUM, BUJBI JEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUSA U
NPUMEHEHUIO 3HAHUU B Pa3IUYHBIX Y4€OHBIX CUTYallUsAX, a TaKXKe B PEalbHBIX
KU3HEHHBIX CHUTyallUiX, CBSA3aHHBIX ¢ Ouosorueid. B mporpamme mnpeameTHbIe
pe3yJIbTaThl MPEJCTaBICHBI [0 roaM 00yUYEeHUsI.

[TpenmertHbie pe3ynbTaThl 0OcBOeHUs ydueOHoro npeamera «buonorusi» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTMH B CUCTEME HAYYHOTO
3HaHHUA €CTECTBEHHbIX HayK, B (OPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KAapTHUHBI MUPa MU HAYYHOTO MHUPOBO33PEHMS, O BKJIaJ€ POCCUICKHUX U
3apy0eXHBIX Yy4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJNIOTHH, (DYHKIIMOHAIHHOM
IPaMOTHOCTH YeJIOBEKA VISl PEIICHUS KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEpKaHHE OMOJIOTHUYECKHX TEPMHUHOB M TIOHSATHMA:
KHM3Hb, KJETKa, OpraHm3M, Merabomu3M (OOMEH BEIIECTB M IpPEBpallCHUC
SHEPTUH), TOMEOCTa3 (CaMOpEryJsius), YPOBHEBAs OpraHHM3allus JKUBBIX CHCTEM,
CaMOBOCIPOM3BeACHUE (PENPOAYKIIHSI), HACIECTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE,;

yMEHHME u3JlaraTh OWoNOrMYeckre Teopud (KJIeToyHasi, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpPaJbHass J0rMa MOJEKYJsIpHOH Ouosorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunosa) u yuenus (0 LeHTpaX MHOT0OOpasusi u
NPOMCXOXKICHHUS KyIbTypHBIX pactenuit H. WM. BaBuiosa), ompenensts rpaHUIbI
UX PUMEHUMOCTH K )KHUBBIM CHCTEMaM,

yYMEHHE BIAJETh METOJAMU HAYYHOTO MO3HAHUS B OMOJOTUU: HAOIIOIEHUE U
ONKCAaHUE >KUBBIX CHCTEM, IPOLIECCOB U SBJICHUW, OpPraHu3alus U MPOBEJECHUE
OMOJIOTUYECKOTO  OJKCIEPUMEHTA,  BBIJIBIJKCHHE  THIOTE3bl,  BBISBJICHUE
3aBUCHMOCTH MEXIy HCCICIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJIy4CHHBIX



pE3yJIbTaTOB, UCIOJb30BAHHBIX HAYYHBIX IMOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIENATH CYIIECTBEHHbIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPHUOT H
HYKapUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIIECTB M MPEBPAIICHUS YHEPTHUU B KJIETKe, (POTOCHMHTE3A,
IUIACTUYECKOTO M DJHEPreTHMYeCKOoro OOMEHa, XEMOCHMHTEe3a, MHUTO03a, Meio3a,
OIJIOIOTBOPEHHUSA, PAa3MHOKEHHUSA, WHAMBUAYAJbHOTO pa3BUTHS OpraHU3Ma
(oHTOTCHE3);

YMEHHE MPUMEHSTH TOJyYEHHbIE 3HAHUS A1 OOBSICHEHUS OUOIOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUIA NPUHATUSA NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eJIpl0 oOecreyeHus: 0e30MacHOCTH CBOEro 3/10pPOBbs M 310POBbS
OKPY’KaIOLUX JII0/IeH, COOMIIOIEHUS] HOPM I'PaMOTHOTO MOBEJEHHS B OKpY:Katolen
HOPUPOAHON Cpelle, NOHMMAHUE HEOOXOJUMOCTH HCHOIb30BAaHUS JOCTHXKEHUMN
COBPEMEHHOM ouosorun " OMOTEXHOJIOT Uil IS PalMOHAJILHOTO
MPUPOIONOJIb30BAHUS;

YMEHHE pElIaTh 3JEMEHTapHbIE TIE€HETUYECKHE 3aJaud Ha MOHO- U
OUTUOPHUIHOE CKpEIIMBaHWE, CIEIIEHHOE HacJeJ0BAHHUE, COCTABJISTh CXEMBbI
MOHOTUOPUIHOIO CKPEIIMBAaHUS JJs MpeAcKa3aHHUsl HAcIeJOBAaHUS IPU3HAKOB Yy
OpPraHU3MOB;

YMEHHUE BBINOJHATH JaOOpaTOpHBIE M MpaKTHUYECKUE paboThl, COOIOAATh
npaBuiia pu padoTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYI0BAaHUEM,

YMEHHE KPUTHYECKH OIIEHMBaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COJIEP’KaHUsl, BKIIOYAIOLIYI0 TMICEBIOHAyYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpeACTBa MAaccOBOM MH(pOpMAIMK, HAYYHO-TIOMYJISPHbIE
Marepualbl), ITHUYECKHE AacleKTbl COBPEMEHHBIX HCCIeA0BaHUI B OHOJIOTUH,
MeJUIMHE, ONOTEXHOJIOTHH;

YMEHHE CO03[1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000mas Ouonornueckyro MHPOpMaIMI0 U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUWHBIN anmapat OMOJIOTUH.

[IpeameTHBIE pe3ynabTaThl OCBOCHUs yueOHoOro mpenmera «buomorus» ¢ 11
Kilacce NOKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJOTHH B CUCTEME HAy4HOI'O
3HaHUA €CTECTBEHHbIX HayK, B (OPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa M HAay4HOIO MHUPOBO33PEHUS, O BKJIAJE POCCHHCKUX M
3apyOeXHBIX Y4YEHBIX-OMOJOTOB B pa3BUTHE OUOJIIOTUH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JIJIsl PEILEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAEpKAHWE OUOIOTMYECKUX TEPMHUHOB U TMOHSITHMA:
BUJI, TIONYJISLUS, TeHO(POH/I, IBOJIOIUS, TBIKYIIHE CHIbI ((aKTOPhI) 3BOIOIHUH,
NpUCTIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, SKOJOTHYECKUE (PAKTOPHI,



HKOCUCTEMA,  MPOAYUEHTbl, KOHCYMEHTBI,  pEAYLEHTbl, LENH MUTaHu,
AKOJIOTHYECKas MupaMua, ouoreoreHos, onocdepa,

YMEHHE H3JIaraTb OHOJOTrMYeCKue Teopuu (3BOJIOLMOHHAsS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOPHUsS DSBOJIOIMHU), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonactsa K. M. Bbapa, uepenoBaHus TJIaBHBIX HAIPABICHUN U
nyteir sBomonuu A. H. CeepuoBa, yuenus o 6uocthepe B. U. Bepnanuckoro),
ONPEEATh TPAHUIIBI KX MPUMEHUMOCTH K KUBBIM CUCTEMaM,

YMEHHUE BJIaJeTh METOJIaMU HAYYHOT'O MO3HAHHs B OMOJOTHH. HAOMIOJCHUE U
ONKMCAHUE MKUBBIX CUCTEM, MPOLECCOB U SBICHUMN, OPraHU3alMs U IMPOBEIACHUE
OMOJIOTMYECKOT0  JKCIEPUMEHTAa,  BBIJBW)KEHHWE  THIOTE3bl,  BBIABICHHE
3aBUCHUMOCTH MEXJY HCCIEIyEeMbIMA BEIMYMHAMU, OOBICHEHUE IOJTYYECHHBIX
pE3yIbTAaTOB, WCIOIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUW MU 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU MOJYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIIEIATh CYILIECTBEHHbIE MPU3HAKUA CTPOCHHUSI OMOJOTMYECKUX
OOBEKTOB: BUJAOB, TONYJISALUH, MPOJYLEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreOLIEHO30B U  JKOCHUCTEM, OCOOEHHOCTHM NPOLECCOB: HACIEACTBEHHOU
U3MEHUYHUBOCTH, €CTECTBEHHOI'O OTOOpPAa, BHI000pa30BaHMs, MPUCIOCOOICHHOCTH
OpPraHW3MOB, JEUCTBHS 3KOJOTMYECKHUX (PAKTOPOB Ha OpPraHu3Mbl, IEepeHoca
BEUIECTB M IIOTOKA JHEPIMM B JKOCUCTEMAX, AHTPOIIOICHHBIX HW3MEHEHUU B
AKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTr€OXMMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE MPUMEHSATh MOJYYECHHbIE 3HAHUS A1 OOBACHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, Il NPUHATHS MPAKTUYECKUX PELIEHUW B MOBCEIHEBHOU
KU3HU C 1enpto olecreyeHus 0e30IacCHOCTH CBOETO 3JI0pPOBbS M 3/10POBbS
OKPY’KaIOLUX JII0JIeH, COOII0IEHUs] HOPM I'PaMOTHOTO MOBEACHUS B OKpYKaroLIei
NPUPOAHON cpefie, TMOHMMAaHHE HEOOXOJUMOCTH HCIHOJIb30BaHUS JAOCTUXKEHUN
COBPEMEHHOI OMOJIOTUU AJIS PALIMOHATILHOTO MPUPOAOIOIb30BaHNUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJOTHYECKHE 3aJ]aul, COCTABIATh CXEMbI
nepeHoca BeIECTB U SHEPTHH B IKOCUCTEMAX (I[ETTH MTUTAHU);

YMEHHE BBINOJHATH J1a00paTOpHBIE M MpPaKTUYECKUEe padoThl, COOJIOIATh
MpaBWIa MU paboTe ¢ y4eOHBIM U Ta00OPATOPHBIM 000PYI0BAHUEM;

YMEHHE KpPUTHUYECKHM OILIEHMBAaTh M HWHTEPIPETUPOBATH HH(POpPMAIHUIO
OMOJIOTUYECKOT0  COJEpKaHMsl, BKIIOUYAIOUIYI0 TICEBAOHAy4YHbIE 3HAHHUA U3
pa3IMYHbIX UCTOYHUKOB (CpeJCTBAa MacCOBOM HMH(OpMAIMK, HAYYHO-TIOMYJISIPHbIE
MaTepualnbl),  paccMaTpuBaTh  TJ00aNbHBIE  JKOJIOTMYECKHE  TPOOJIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE NHUCbMEHHbIE W YCTHBIE COOOLICHMS,
000011ast OMONOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCIIOJb30BaTh NOHATUHHBIN amnrapar ouosoruu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosmn4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHMe pa3/ieioB U TeEM (uudposrie)
Ne /i Kounrpoasunie | IlpakTuyeckue
nporpaMmal Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
2 .
! bronorus kax Hayka 0 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 JKuBbIE CHCTEMBI M MX OpTaHU3AIHS 1 0 0 httos://m.edsoo.ru/7fA1c292
bubnuoreka [JOK
i 1 1
3 XUMHUYECKHUI COCTaB M CTPOCHUE KIIETKU 8 httos://m.edsoo.ru/7fA1c292
bubnuoreka [JOK
4 KuzHeaesITeIbHOCTD KICTKH 6 0 0 httos://m.edsoo.ru/7fA1c292
5 Pa3sMHO)eHNE U MHAUBHIYATbHOE PA3BUTHE 5 0 1 bubnunorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U N3MEHYHUBOCTD 8 0 15 bubmuoreka [JOK
OpraHM3MOB ' https://m.edso00.ru/7f41¢292
7 Cenexuus oprann3mMoB. OCHOBBI 3 1 0 bubnuotexa LIOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢c292
bubmmoreka [JOK
8 Pesepetioe Bpens 1 0 0 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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 KIIACC

KoandecTBo yacoB DJIEeKTPOHHBbIE
HanMmeHoBaHue pa3aeioB H TEM nmudpoBbie
Ne ni/m P Kourpoiabusie | IIpakTHyeckue (uuhp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 DBOIOLUOHHAS OMOJIOTUS 9 0 1 bubnnorexa IIOK
https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHHE U pa3BUTHE KU3HU HA bubnuoreka [IOK
2 9 1 0.5
3emiie https://m.edsoo.ru/7f41cc74
bubnuorexka [JOK
3 O 5 0 1
PrafHsMbl H ORPYRAOTIA Cpena https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 1 0 bubnnorexa IIOK
https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
S Pesepsioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2.5



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

ITOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka KonTpoabublie | IlpakTnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
Meto1bl TO3HAHMS )KUBOM MTPUPOIBI.
[IpakTuueckast padorta Ne 1
2 «I/P}CHOHLSOBaHIEe A3JIMYHBIX 1 0.5 bubamorexa [IOK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YYEHUH
OMOJIOTUYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, IPOLECCHI 1 bubnmnoreka [JOK
W UX U3Y4CHUE https://m.eds00.ru/863e6564
4 XuMUYECKUi cocTaB KiIeTku. Bomga u 1 bubnuorexa [JOK
MHHEpAJIbHBIE COJIH https://m.edso00.ru/863e674e
bubnuoreka [JOK
b .
5 enku. CocTaB U CTpOCHHE OEITKOB 1 https://m.edsoo.ru/863e6h72
depMeHThl — OUOJIOTHYECKHE
katanm3atopsl. JlabopaTtopHas
6 pabota Ne 1 «3ydennue 1 05 bubnuoreka [{JOK
KaTAJIMTUYECKON aKTUBHOCTHU ' https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMuIa3bl
WM KaTajasbl)»
bubmmoreka [JOK
Yraeroasl. JIunu bl
! 8 8 1 https://m.eds00.ru/863e6870



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
https://m.edsoo.ru/863e6870

bubnuoreka [JOK

8 Hywentiosie knenotst. ATO https://m.edso00.ru/863e6d5c
9 HcTopus u MmeToasl n3ydeHus Bbubnuoreka LIOK
xietku. Knerounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak 1nenocrHas xuBas
cucrema
CtpoeHue 3yKapuOTHYECKOU KIIETKH.
JlaGoparopnas pabota Ne 2
«M3ydeHne CTpoeHMs KIIETOK bubnuoreka [IOK
11 pacTeHui, >)KUBOTHBIX, TPUOOB U 0.5 https://m.edso00.ru/863e6ff0
OaKTepuit 0] MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢c
TOTOBBIX MUKpOIIpEnapaTax u ux
OIIMCaHHE
12 OOMeH BeIEeCTB U META00IU3M Bubmuorexa IJOK
https://m.eds00.ru/863e766¢
13 dorocuHTe3. XeMOCHHTE3 bubmorexa TIOK
https://m.eds00.ru/863e7c98
14 DHepreTuveckuii 0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKuzHeHHBIN 1TUKI KIIeTKH. Jlenenue
kjeTku. Muro3. JlaboparopHast
15 pabota Ne 3 «Habnronenne Muto3a B 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KJIETKaxX KOHUMKa KOpelIKa Jiyka Ha
TrOTOBBIX MUKpOIIpenapaTax»
buocunres 6enka. Peakiust bubmuoreka [JOK
16 MaTpUYHOTO CUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6nocunTe3 OenKa bubmmorexa [OK
https://m.eds00.ru/863e796e
18 Hexknerounsie Gpopmbl KU3HU — bubnuotexa LIOK



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bubnuoreka [JOK

19 @DOopMBI pa3MHOKEHHS OPraHU3MOB https://m.eds00.ru/863e81h6
https://m.edso0o.ru/863e831e
. bubnuoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue 1 pa3BUTHE TIOJOBBIX
ki1eToK. OII010TBOPEHHE.
21 JIaboparopnas padota Ne 4 05 bubnunoreka [IOK
«M3ydeHne cTpoeHus NOJIOBBIX https://m.eds00.ru/863e81h6
KJIETOK Ha FTOTOBBIX
MUKpOTIpenapaTax»
29 NunuBuayansHoe pa3BUTHE bubnunoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 ['enetnka — Hayka o bubnuorexa [JOK
HacCJIeACTBEHHOCTH U U3MEHUYUBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJe10BaHUS
24 an/I3HaK0§. MOHOFI/I6pI/I};HOC Bubmmorexa [TOK
https://m.eds00.ru/863e8878
CKpelMBaHUe
UTHOPHIHOE CKpelIUBaHUE. 3aKOH
25 gezaBnleilfloro HiJ'II:I[OBaHI/ISI bubnmorexa HOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenneHHoe HacIeI0BaHuE
npu3HakoB. JlaboparopHas padota
Ne 5 «M3yueHne pe3ynbpTaToB bubnuoteka [IOK
26 MOHOTUOPHUIHOTO U TUTUOPUIHOTO 05 https://m.eds00.ru/863e8c60
CKpEeIIMBaHUs Y JP030(UIIbl HA
TOTOBBIX MUKpPOIpenapaTax»
27 I'eneruka nosna. Hacinenosanue bubmmoreka [JOK



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

IMPHU3HAKOB, COCIUICHHBIX C ITOJIOM

https://m.edso00.ru/863e8c60

M3menuunBocTth. HenacnencrseHuas
W3MEHYHMBOCTD. JlabopaTopHas

pabota Ne 6. Uzyuenue bubnmoreka [{JOK

28 . 1 0.5
MOAU(PHUKAIIMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BapHALIMOHHOTO Psijia U
BAPUALIMOHHOW KPUBOW»
HacnencrBennass "3BMEHYMBOCTbD.

29 Jlaboparopuas pabora Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTanuil y 1po30Quibl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpenapaTax»

30 ['eneTnka yemoBeka 1 bubamorexa [IOK

https://m.edso00.ru/863e8d78

PesepBHbIit ypok. O6001IeHNE TTO

31 Teme «HacieacTBeHHOCTD U 1
U3MEHYMBOCTh OPTaHU3MOB»

bu6mmoreka [JOK

32 (CemeKinisl kai Hayka i mponece 1 https://m.eds00.ru/863e9214
MeToabl U TOCTHXKECHHS CEICKIIUU bubnunoreka [JOK

33 pacTeHuN U )KUBOTHBIX . https://m.eds00.ru/863e9214
buortexHosorus kak oTpacib bubnunoreka [JOK

34 [IPOU3BOACTBA . https://m.eds00.ru/863e9336

OBLIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KoauvecTBO 4acoB DJIeKTPOHHBbIE
Ne ara nudposbie
Tema ypoka Kourpoiabusie | IIpakTHyeckue A op
n/n Bceero U3yuyeHusi | oOpa3oBaTesibHbIE
padoThbI padoThI
pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3ydCHUS 1 bubmmorexa I[JOK
B A i https://m.edsoo.ru/863ea20e
9 Hcropus pasButus NpeacTaBiIeHUN 1 bubnuoreka [IOK
00 3BOIIOLINU https://m.edso0.ru/863e9570
bubnuoreka [JOK
3 M 1
HKPOIBOTONIA https://m.edsoo.ru/863e9cle
[lonynsAauus kak 31nemMeHTapHast
€AMHMIIA BUAA U SBOJIIOLIUH.
4 JII2160 I:.TO Hﬂaﬂ abora Jl\lfo 1 1 0.5 bubnnorexa [IOK
paTopnas p ) ' https://m.edso00.ru/863e99c6
«CpaBHEHNE BUJIOB 110
MOP(OJIOTHUIECKOMY KPUTEPHUIO»
5 JIBOKyIIHE CUITBI (DJIEMEHTAPHBIC 1 bubnunoreka [JOK
(bakTOpHhI) IBOITOIUH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 EctectBennslit oT00p 1 ero Gpopmbl 1
p Gop https://m.edso00.ru/863e9ed0
Pe3ynpTaThl 3BOMIOLNH:
MPHUCTIOCOOTICHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnunoreka [JOK
pabora Ne 2 «Onmcanue ' https://m.edso00.ru/863e9fde
MPUCTIOCOOICHHOCTH OpraHu3Ma H e€
OTHOCHTEILHOTO XapaKTepa»
3 Hanpasnenus u nyru 1 bubnuoreka LIOK

MaKpO3BOJIIOLUN

https://m.edsoo.ru/863e9cle



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
https://m.edsoo.ru/863e9c1e

HeO6paTI/IMOCTB 9BOJIFOIIM

Hctopust xu3Hu Ha 3eMiie U METOIbI

10 N
e€ U3ydeHus
1 ['unoTe3bl MPOUCXOXKIACHUS KUZHU bubnmoreka [{JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emIie 1o 3paM U bu6nuotexa [IOK
nepuoaam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOJIIOIHH
PaCTUTEIBHOTO U YKUBOTHOTO MHpA.
13 [IpakTrueckast pabota Ne 1 05 bubnuorexa [JOK
«M3ydeHne HCKOaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHUH U )KUBOTHBIX B
KOJIICKIIUSX»
CoBpemeHHas cucrema bubnuoreka [IOK
14
OPraHu4YecKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHMS YesloBeKa (aHTPOIOTEHE3) htts://m. eds00.ru/863eac2c
16 JIBmxytue cuibl (pakTopsr) bubnunoreka IOK
aHTPOIIOT€HE3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaJIMH 3BOJIOLUU
17 YeJI0BeKa
UYenoseyeckue pacsl U NPUPOIHBIE bubnunoreka [JOK
18
aJjanTalyy YeJI0OBEKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O600IIEHHE 10
19 Teme «BO3HUKHOBEHHE U pa3BUTHE
JKU3HU Ha 3eMyie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl 0OuTaHus U YKOJOTHIECKUE bubmuoreka [JOK



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

(hakTophI

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

AlGuoTtnieckue GaKkTophI.
JlaGopaTopnas padora Ne 3.
«Mopdonoruyeckue 0CoOOEHHOCTH

. bubnmoreka [{JOK
22 PaCTEHMUH U3 Pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopatopHas pabora
Ne 4. «Bnusitnue cBeta Ha poCT U
pa3BUTHE YEPEHKOB KoJieyca»
bu6mmoreka [IOK
23 buotnueckue gpakTopsl
¢ P https://m.edso0.ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKU
nonynsuuu. [Ipaktuueckast pabora
24 Ne 2 «[ToncyéTt mIoTHOCTH 0.5
MOMYNALUNA Pa3HbIX BUIOB
pacTeHuin»
o5 Coo0buiecTBa OpraHU3MOB — bubanoreka ITOK
Ono1IeHO03 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubnmnoreka [JOK
(axocucTeMbl) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTETN IKOCHUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTUYECKHUE TTUPAMU/IBI.
N https://m.edsoo.ru/863eb5fa
CsoiicTtBa 3xocucreM. Cykieccus
28 IIpupoaHBIE SKOCUCTEMBI
29 AHTpPOIIOTE€HHBIE IKOCUCTEMBI
30 buocdepa — rnobanbHas Bbubnuoreka LIOK
IKOCHCTEMA 3eMJIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnunorexa [JOK

6uocdepsl

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



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
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3emiu 1
33 CocyiiecTBoBaHUE TPUPOABI U 1 bubnmoreka [{JOK
Yen0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O600IIEHNE TEMBI
34 «Co00111ecTBa U YIKOJOTHICCKUE 1
CUCTCEMBbI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

[TPOTPAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVISA YYEHUKA

[Maceunuk B.B., Kamenckuii A.A., Pyoros A.M. Bbuomnorus (0a30Bblii
ypoBeHb). 10 kmacc. - M.: IIpoceemenue, 2022

[Maceunuk B.B. Kamenckuit A.JI buosorus (6a3oBbiii ypoBeHb). 11
kiaccel. - M.: IIpocBemenune, 2022

METOAUYECKUE MATEPHUAJIBI AJ1Sd YUUTEJIA

1. Anacracosa JI.I1. O6mias 6uonorus. {ugaktuueckue MaTepuaibl. — M.
Benrana-I'pad, 1997.

2. bornanosa T.JI., CononoBa E.A. buonorus. CripaBo4HHK 1S
CTapIIEKJIACCHUKOB U TocTynaroumx B By3sl. — M.: ACT-nipecc, 2006.

3. bonrora M.B. C6opHuK 3a1a4 110 00I1Iei OMOJOTHH /IJIs MOCTYHAOIINUX B
BY351. — M.: Onnkc 21 Bek, 2005.

4. 3axapoB B.b., MamonToB C.I"., Cornn HU. O6mas 6uonorus: Yueb. mis
10 — 11 k1. oGmeo6pa3zoar. Yueb. 3apenenuit - M.: JIpoda, 2005.

5. Puc 3., Crepubepr M. Ot kiieTok k aromam: MnnmocTpupoBaHHoe
BBEJICHUC B

MoJieKyJIsipHyto 6uonoruto: Iep ¢ anrn. — M.: Mup, 1988.

6. Cyxoma T.C., Ko3nosa T.A., Couun H.W. O6mmas 6uonorus. 10 — 11 ki.:
PaGouas tetpans k yueOHuky / moxa pea. B.b. 3axaposa. — M.: JIpoda, 2003.
7. Ypoxku o6e#t ounonorun: [Tocodue mnst yuntens / B.M. Kopcynckas, I'.H.

Muponenko, 3.A. MokeeBa, H.M. Bep3unun. — M.: [Ipoceemenue, 1986.



8. Kpukcynos E. A., [Taceunuk B. B. Dxomorus. 10 (11) kmacc: Yue0. ams
o0mreobpazoBat. yuel. 3aBeieHUN. 5-¢ u3., nopad. M.: Ipoda, 2001. — 256 ¢
9. Peitmepc H. ®@. KpaTkuii cioBaps OMOJIOTMYECKUX TEPMUHOB: KH. 1i1s
yuutens. — 2-¢ u3a. M.: [IpocBemenune, 1995. — 368 c.

10. Peitmepc H. ®@. Hauana skonoruyeckux 3Hanuii. M. M3natenscTBo
MHDITY, 1993. — 261 c.

11. Dunuknonenusa aiud nereil. ['nas. Pen. B. A. Bomoaua.M.: Asanra+, 2001.
— 448 c.

12. Bepswnmun H.M., Kopcynckas B.M. O06rmiast MeTouka mpemnojaBanus

ounonoruu. — M.: Ilpocsemnienue, 1986.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
MHTEPHET

1. «Enunas xomnekus Hudpossix O6pa3zoBarenbHbix PecypcoB» (Habop
poBBIX pecypcoB k yueOHukam nuHun [lonomapesoii U.H.) (http://school-
collection.edu.ru/).

2. www.bio.1september.ru— razera «buonorus» -npuioxeHue K «1
CEHTSIOps».

3.http://bio.1september.ru/urok/ -Marepuassl k ypoky. 4. Www.bio.nature.ru —
Hay4YHbIE HOBOCTH OMOJIOTUH

4. http://ebio.ru/ - DnexTpoHHbI# yueOHUK «broIOTHS».



5. http://www.gbmt.ru/ - I'ocymapctBennbiii Buonoruueckuii myseit um. K. A.

TumupsizeBa. BupTyaiabHble SKCKYpCHUH.
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