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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIM: KoHUenTyaiabHble nonoxkeHus PIrOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUMN K YPOBHIO TOJATOTOBKH BBITYCKHUKOB, TOJIOKEHUS 00 OOLIUX LEAX U
NPUHIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
oO1ero oopazoBanust B Poccutickoit deepanyu, a TakKe MOJIOKEHUS O Crielu(uKe
Ouosiornu, €€ 3HAYCHUUW B TIO3HAHWM S>KUBOM TMPUPOABI U OOECTICYCHUU
CYILIIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHbIE (DYHKIIMH MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1a€t npeacTaBieHue o 1esix, 00 oOuel cTpaTeruu
oOy4deHHsl, BOCIUTAHUS U Pa3BUTHS 00yJarOlUXCsl CPEACTBAMHU yUeOHOTO MpeaMeTa
«buonorusy», onpenenser 00s3aTeNbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacnpenesieHue Mo paszjeliaM M TeMaM, PEKOMEHIYEeMYIO IOCJeI0BaTeIbHOCTh
U3y4YeHUs y4eOHOro Marepualia ¢ y96TOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3€H, JIOTMKH 00pa30BaTEbHOTO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaromuxcs.

B nporpamMme 1o 6100THMM TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3yibTaTaM oOOy4YeHUus B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JEeSTENbHOCTH/Y4eOHBIX JCHCTBUN O00y4arolUXCsl IO OCBOCHUIO COJIEP>KaHUS
OMOJIOrMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B He
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha pa3BUTHUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTALIMH JIMYHOCTH, FKOJOTUUECKOTO MBIILICHHUS, PECTABICHHUI O 3I0pPOBOM
oOpa3e XHM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTIOTUYECKUX TEOPHH, a TaKKe 3HAHHUH O
CTPOCHHH JKUBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICICTBEHHBIX 3a00JI€BaHUN YEIOBEKA, MEIUKO-
TeHETUYECKOT0 KOHCYJIbTHPOBAHUS, 000CHOBAHUS IKOJIOTUYECKH 11€7eCO00pa3HOro
MIOBEJICHUS B OKPY>KAIOILIEH NMPUPOJHOW CpEeNe, aHaIu3a BIIUSHUS XO3MCTBEHHOU
NEATENIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX HKOCHUCTEM.
VYcunenve BHHUMaHUSL K MPUKIAAHOM HAMPaBICHHOCTH Y4eOHOro mpeamera
«buonorus NpoauKTOBaHO HEOOXOIUMOCTHIO 00ECTICUeHHS] YCIOBUM JJIsl pEILICHUS
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OJIHOM M3 aKTyalIbHBIX 3aJa4 IIKOJIHOIO OMOJIOTrHYECKOro o0pa3oBaHus, KOTOpPas
npeanonaraer GOpMUPOBAHUE Yy OOYHAOUIMXCA CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTaBICHUN O
HAay4YHOU KapTHHE MHpa, pacIIUpseT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIOLUHU, CO3JAET
yCIOBUS  JUJIsi:  TIO3HAHWUA  3aKOHOB  JKMBOM  HpUPOABL,  (POpMUPOBAHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, IKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOJE
U YEIJIOBEKY.

Bonbinoe 3HaueHne OUONIOTUS UMEET TAKXKE JJIsl pEIIeHUs] BOCIUTATENIbHbBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oomero o0pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun obOecrneyrBaeT ycioBHs Uisi (opMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIOCOOCTBYET HHTETpAIlMM OWOJIOTHYECKUX 3HAHUHU C
NPEICTABIICHUSIMU U3 IPYTUX YUeOHBIX IPEAMETOB, B YACTHOCTH, PUZUKHU, XUMUU U
reorpaduu. Ha3paHHble TOJNIOKEHHS O MpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» coOCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYpPUPOBAHHUIO €r0 COJEpPXKAHUS, MPEACTABICHHOTO B MpOrpaMMe IO
ouooruu.

Otb6op comepxkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypoOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUHU C
KOTOPBIM OOyuaroluecs AOKHBI OCBOUTH 3HAHUS M YMEHUS, 3HAYUMbBIC [IJIS
dopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEP KaHMsI, KOTOPhIE CITy>KaT OCHOBOM /i1 (hOPMHUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPUEHTAMSIX  JHUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOrMYecKOro 00pa3oBaHuUs.

CrpykTypupoBaHHe cojepXxaHHUs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJIOTMHM OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUM 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TMHUMU: «buosorus kak Hayka. MeTonbl
HAay4YHOIo No3HaHus», «Knerka kak Ouosiormueckas cucrema», «OpraHu3zM Kak
Ouonoruyeckas cucrema», «Cuctema U MHOrooOpazue OpraHMYEeCKOro MHpay,
«IBOJIFOLHS YKUBOW PUPOABD), « IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.
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Henp um3ydyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
WCIIOIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHWCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMUHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOM
U1t (OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3aIluH, BBIAAIOMIUXCS OTKPBITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOy4aromMXCs TMO3HABATEIbHBIX, HHTCIUICKTYIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHadu3a JaHHBIX O MyTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPTraHU3AIINH;

CTAHOBJICHHE Y OOydJaromuxcs oOmed KyabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBICHSATH U OLIEHUBATH SBIICHUS OKPYKAIOIIETO
MUpPa KUBOM MPUPOJIbI HA OCHOBAHUU 3HAHU U OIBITA, MOJYYEHHBIX MPU U3YICHUH
OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCS YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW MAESATEIBHOCTH YEJIOBEKAa, Pa3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPOIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUECKUX
HOPM TIpH MPOBEJCHUU OMOJOTUYECKUX UCCIIEeI0BAHUM;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
AKOJIOTUYECKON KYIbTYpHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOM KU3HU IS
OLICHKH IOCJICICTBUN CBOEU AEATEIBHOCTH IO OTHOIIEHUIO K OKPYIKAIOILIEN cpelie,
COOCTBEHHOMY 37I0pPOBbIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero o6Gmiero obOpasoBanusi «buonorus», uzydaemasi Ha
0a30BOM YpOBHE, SBISETCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISIIAM B
cocTaB npeaMeTHoN o0siacTu « EcTecTBEeHHO-HAayYHbIE IIPEAMETHI.

JIns1 u3yueHus OMOJIOTHK Ha 0A30BOM YPOBHE CpeJIHEro 0o011ero o0pa3oBaHus
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 yac B Henento).


https://aram.uralschool/
mailto:aramschool@mail.ru

COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponb 6uonorun B popMupoBaHUU COBPEMEHHON Hay4yHOU KapTHUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Metobl TO3HAHUS KUBOUM TIPUPOIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMKMCAHHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUEe, CTaTUCTUYEeCKas o0paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpers: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabmuiel u cxeMbl: «MeTOAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3IUYHBIX METOJOB MPH
U3YYeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBI U UX OPraHU3AIUS.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU IPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBbIM, TKAHEBBIM, OPraHU3MEHHBIN, MONYJISILUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOTCOIEHOTHIECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctraB u ctpoeHune O€lKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Hes3amennmMble 1 3aMEHNMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBOHcTBa OenkoB. buonoruueckue
byHKITUN OEIKOB.
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depmeHThI — Onosiorudyeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOctpatHas crneuudpuyHoct. Kodepmentsl. Burtamunbsl. OTianums
(epMEHTOB OT HEOPTraHUYECKUX KaTallu3aTOPOB.

VYrieBoabl: MOHOCaXapu/ibl (TJIFOK03a, pru003a U 1e30KCUpr003a), Tucaxapuabl
(caxapo3a, JakTo3a) W TMoJHcaxapunbl (Kpaxmaa, TJUKOreH, IeJUII0JI03a).
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'mapoduibHO-
ruapodoOHble  cBoiicTBa. buonormdeckue ¢GyHkumu JunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEJIKOB U JIUIUJIOB KAaK HCTOUHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIUH.

[utonorus — Hayka o kietke. KiietouHasi Teopust — mpuMmep B3anMOICHUCTBUS
ujel u (HaKToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUeHHUS KIIETKH.

Krnerka kak niemoctHas xuBasi cucteMa. OO01ue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MemOpana, Mosekynsl JIHK kak renernueckuit ammapar, cucTema
cuHTe3a Oeka.

Tunbel KIETOK: »JyKapuoTHueckas | TmpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TIIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, €€ cBoiicTBa U pynkuuu. l{urornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[TpoucxoxxaeHne MHUTOXOHApPUN M TuIacTUA. Bunabl mmactua. HememOpanHbie
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHme snpa: suepHas o00JI0YKa,
KapuoIlJIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Jnarpammbl: «PactipeneneHne XuMUYECKUX 3JIEMEHTOB B HEKMUBOW IPUPOJIE,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B 5KUBOU MPUPOJIEN.

Tabmuer m cxembl: «Ilepuonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI O€lIKa,
«Ctpoenne pepmentar, «Hykneunossie kuciaotel. JJHK», «CTtpoenne moiaekybl
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AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, JKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydyeHuwe cTpoeHHs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTepUi IMOJ; MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL (QHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BenecTB: aBTOTpOodHBIN 1 rerepoTpodHbIin. Ponbs pepmenTOB B
oOMEHE BEIlIeCTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass W TeMHOBas (a3bl (¢GoTocuHTe3a. Peakuun
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNIue OakTepuu. 3HAaUeHUE XEMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PaciersieHue BemecTB, BBIACICHHUE H
aKKyMYJIHPOBAaHUE YHEPTUU B KIIETKE. JTaIlbl SHEPreTHUecKoro oomena. [ mukonus.
Bbpoxenue u ero Buabl. KuciaopogHoe OKHUCIEHUE, WIM KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopmmpoBanue. IPPEeKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKMH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
O6enka. Otambl TpaHchsiuuu. KoaupoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

HekneTtounsie ¢popmbl xu3HU — BUpYychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTteHui, KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo3Oyautens CIIN/a.
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O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbld nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiu >KU3HEHHBIM LMK KieTku. MHTepdaza u MuTo3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosornuecKe OCHOBBI PA3MHOXKEHUA W  HWHJIUBUIAYAJIbHOTO  Pa3BUTHUSA
OpraHu3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@®opMbI pa3MHOKEHUS OPTraHU3MOB: OecIoyioe U MoyioBoe. Buibl 6ecnosnoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE TSl CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0rO0.

Meito3. Cranuu Mmeiioza. IIporecchl, mpoucxoAsiiie Ha CTaaAUsAX Meio3sa.
[ToBenenne xpomocom B menosze. Kpoccunroep. buonornyeckuii CMbICT U
3Ha4YCHUE MEH03a.

'ameTtorenes — mpoiecc 0Opa30BaHUs TIOJOBBIX KIETOK y IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM M AMYHUKUA. OOpa3oBaHHE W PA3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaAoB. OILIOA0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuus, opranoreHes. IloctamOpuonanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HENpsAMoe (JIuYMHOuYHOE). Bnusnue
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Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct un pasButne pacteHuii. OHTOreHE3 LBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kinetku Oakrepuit», «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAmoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
YenoBeKa», «OCHOBHBIE CTaIUN OHTOTCHE3a».

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOUIETO», «SMIeKIeTka MIIEKONUTAIomero», «Kapuoknue3 B KIETKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mcropus pazsutus reHeTuku. Pons nuronorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajq pocCHMUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKH (TUOPHUIONIOTHYECKUH,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHaeneMm.
MonorubpugHoe CcKpeuBaHue. 3akoH eauHooOpasus THOPUAOB TEPBOTO
nokosieHus. [IpaBuiio qoMuHUpoOBaHUs. 3aKOH pacIleIIeHHs TpU3HaKkoB. ['unoresa
YuCTOTHI raMeT. [1oyIHOe U HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHerndeckre  OCHOBBI ~ TUTHOPUIHOTO  CKpEIIUBAHUA.
AHanu3upymoniee ckpemuBanue. Mcnonb3oBaHue aHaIM3UPYIOIIETO CKPEIIMBAHMS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuermienHoe HacaeaoBanue mpu3HakoB. Paborta T. Moprana no criernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne cuerieHnsi FeHOB B pe3yJibTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.
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I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HM3meHunBOCTh. BHAbl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAN(MUKAIIMOHHONW U3MEHUHNBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHAast U3BMeHYUBOCTh. Kiaccudukanust MyTaliuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluii. MyTtareHHsie (pakTopsbl.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YeJIOBEKa: F'eHEaJIOrnUeCKUi, OJIM3HEIIOBBIN, IUTOTCHETHYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacnencTtBenHnble 3a0o0JieBaHMS 4YeJOBEKa: TCHHBbIE OOJIE3HH,
00JIe3HU C HACIEJICTBCHHOM MPEeApacIoIOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hed. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETHICCKUX 3a00I€BaHUI YeJIOBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmuie! 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHNE U €T0 ITUTOTeHeTHYeCKas
OCHOBa», «3aKOH PACIICIJICHUS U €r0 IIUTOreHETUYECKasi OCHOBAY, «3aKOH YUCTOTHI
rameT», «Jlurubpuanoe ckpemmuBanuey, «llutonornyeckrue oCHOBBI JUTHOPUIHOTO
CKpemuBanus», «Meno3y, «BzaumoaelcTBUe ajuieabHbIX TEHOBY, «l €HEeTHYECKHE
KapThl paCTeHHUH, )KUBOTHBIX M 4eJioBeKa», «l'eHeTruka mosa», «3aKOHOMEPHOCTH
HACJIEJIOBaHUs, CUEIUIEHHOTO ¢ IojJoM», «KapuoTurbl yemoBeka M >KMBOTHBIX),
«Bugsl m3amMeHunBOCTHY, «MomudukanmuoHHas H3MEHUYHBOCTHY, «HacmemoBanme
pesyc-dakropan, «I'eHeTHKa TPy KpoBH», «MyTallmoHHAsS H3MCHUIUBOCTD.

OGopynoBaHue: MOJETU-AMIUIMKAIIMA «MOHOTHOPHUIHOE CKpEITUBAHUEC,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKOI U MUKporipenapat «Jpo3odunay» (Hopma, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repoapuit «I'opoxX moCeBHOM».


https://aram.uralschool/
mailto:aramschool@mail.ru

JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUAHOTO CKPELIMBAHUS Y APO30(HUIIbI HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlabopartopnas pabota Ne 6. «M3yueHue MoauUKalMOHHONW W3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifla U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuil y Apo30QuiIbl Ha TOTOBBIX
MUKpOIpEnapaTax.

[Ipaktuueckass pabora No 2. «CocrtaBieHue ¥ aHAJIU3 POIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkAeHHe CENEeKIHH U JTOMECTHKALUS.
VYyenue H. U. BapunoBa o neHTpax MporCX0OkKACHUS © MHOI000Opa3us KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIA OTOOPHI B
CEJICKIIMU pacTeHuid U KUBOTHBIX. OleHka sKcTtepbepa. brauszkopoacTBeHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHusA. CKpelluBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHuWE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MickyccTBeHHBIN MyTareHe3 u nojyudeHue
NOJIUIUIOUAOB. JIOCTHKEHUS CENTEKUMN PACTEHUM, J)KUBOTHBIX U MUKPOOPIaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOuHanTHOW JIHK wu TpaHcreHHeix opranu3moB. KieTouHas
uHxeHepus. Knerounbele KyJbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONIPOJIYKTHUBHBIX CEJIbCKOXO35WCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ATHdeckue  mpobimembl. MO  —  reHeTHYecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuuet u cxembl: kKapta «lleHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTeHuil», «llopoasl ToMalHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. FiBanoBay,
«llonmummonaus», «OOBEKThl OuOTEXHONOTUW», «KieTouHble KylabTYpel U
KJIOHHpOBaHUe», «KOHCTpyrnpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJSDKH TUIOOB M KOPHETIIIOIOB AUKUX (OPM U KYIbTYpPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTHYecKUe padoThbI:

Okckypcuss «OCHOBHBIE METOABl W JOCTHXKEHHUSI CENEKIMU PAcTEeHUU U
YKUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
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COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpennochiiKu BO3HUKHOBEHHUS SBOJIOINMOHHOW TEOPUHU. DBOJIOLIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOLMOHHON TEOPUH HA pPa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUHU. [lasieoHTOMOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJl€OHTOJIOTHYECKONW JIETOMUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduyeckue: cxoacTBo u paznuuue GayH u Gaop MaTepuKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3IU4Msl 3MOPHUOHOB pa3HbIX BHUJIOB
M03BOHOYHBIX. CpaBHUTEIbPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pyIMMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MyTeH Yy BCex
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OTPAaHUYEHHOCTU PECYPCOB, HEOINPEIEIEHHAS] M3MEHYUBOCTbD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eITMHUIA BUIA U 3BOJIIOLINH.

JIBkymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATHWBHAsT W3MEHYMBOCTH. [lOMymsiiiMOHHBIE BOJHBI M Jpeud
reHoB. M3oasuus U Murpamnusi.

EcrectBennsiit otbop — HampaBisoomuid (akrtop 3BodOIUHA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[IprcnocOOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT HBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMOp(h03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMONHUH:  (PriieTHYecKas, IUBEpreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxkaeHue OoT HeclnenHaIu3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs payalysl.

JdeMoHcTpanum:

[Moptpersi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 2. I'ekkens, @. Mrosutep, A. H. CeBeprios.
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Tabnuuel 1 cxeMbl: «Pa3BUTHE OpraHUYECKOTO MHUpa Ha 3eMJie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  OopbObI  3a
cymecTtBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «[lomyanum», «MyTaunoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Wamoamanrtanum», «OOmas aereHepamusy,
«/IBmxkymme cuibl sBomonuny, «Kapra-cxema wMapuipytra nyrtemectBus .
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprUCOCOOIEHHOCTh OpPraHU3MOBY,
«I"eorpaduyeckoe BUI000pa30BaHUE», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIUTHBIX TPUCTIOCOOJCHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS ABOJIONHUNY», 00bEMHA MOJETh
«CTpoeHHE TOJTOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, Koyuiekius «DoOpMbI COXPaHHOCTH
HMCKOMA€MbIX JKMBOTHBIX W pacTeHUil», wMoaenb anmukanua «llepekpéct
XpOMOCOMY», BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKUY,
MUKporpenapart «J[po3oduna» (Hopma, MyTanuu GOpMbI KPBUTLEB U OKPACKH TEJIa).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThbI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onucanue NpUCIocoOJICHHOCTH OpraHu3Ma u e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMmJIe.

JloHayuHble TPEACTABICHUS O 3apOoKIEHUU KU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abWoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIA CHUHTE3 OpPraHMYECKHUX BEIIECTB U3 HEOPTraHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOHN 3BoJoIMu. HavanbHbie HTamnbl
ouonorndeckoit sBosronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
®opMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuoaam. Karapxeit. Apxelickas u
nporepo3oiickasg Hpbl. llaneoszoiickas 3pa u €€ mnepuonabl: KeMOpPUKCKUH,
OPJAOBUKCKHM, CHITYPUNCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥icKas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoapl: NaJICOr€HOBBIM, HEOrCHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKAa KIMMaTa U IeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
ABOJIOLIMM PACTUTEIBHOTO M KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [losiBJIeHUE, pacuBET 1 BRBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.
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Cucrema OpraHM4YecKOro Mupa Kak OTpakeHHe dBOJMOIUU. OCHOBHBIE
CUCTEMATHUYECKHUE TPYMIIbl OPTaHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTMs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKJAEHNN YeJIoBeKa. MeTtonsl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yinuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesa. HacneacrBeHHas '3MEHYMBOCTD
U ecTecTBEeHHbI 0TOOp. OOIIecTBEHHbI 00pa3 KU3HU, WU3rOTOBJICHUE OpPYAM
TpyJa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npamoxomdmui, Yenosek HeanaepranbCkuh, Yenosek
pa3ymHbIil. Haxonku ucKomaemMbIX OCTATKOB, BpEMsl CYIIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCHOCOOJEHHOCTH  MpEICTaBUTENECH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. 1. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmuuel u cxembl: «Bo3HukHOoBeHHEe COJIHEUHOUM cuCTeMbl», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas kietka», <OKuUBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKA W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJloBeKay», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HenoBeuecKkre paco».

O6opynoBanue:  Mymspku — «[IpoucxoxaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTaliblla, KPOMAHbOHIIA), CJIENKH WU
n300pakeHUss KAaMEHHBIX OpYAUH NEPBOOBITHOTO 4YelOBeKa (KaMHU-YOIIIEPHI,
pyomma, ckpebia), TreoxXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPAHHOCTH UCKOIIA€MBbIX JKUBOTHBIX U PACTEHUII.

JlabopaTopHble H IpakTHYecKHe PadoThI:

[IpakTrueckast padora Ne 1. «/3yueHue ncKomaeMbIX OCTATKOB PacCTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcusi «IBOJIONMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTEeCTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsbl 4 OKpYysKawiuas cpeaa.
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DKoJorus Kak Hayka. 3aJjau ¥ pasJeibl 3KOJOTUH. MeTobl 3KOJOTHYECKUX
UCCJEeI0BaHUN. DKOJIOTHYECKOE MUPOBO33PEHNUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAas, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHASI.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abnotuyeckue, OMOTHMYECKHME U aHTPOINOreHHble. JIeHCTBUE HKOJIOTMYECKUX
(aKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHu3MoOB K  JEWCTBUIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dhakTopsl. Busibl 6MOTHUECKUX B3aUMOJICUCTBUM: KOHKYPEHIIUS,
XHUIHUYECTBO, cuMOM03 U ero (opmel. Ilapasutusm, koomepauus, MyTyalu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M, HEUTPAIU3M.
3HaueHne OHMOTHMYECKUX B3aMMOJIEUCTBHUM JUIsl CYHIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Tomyisuud. OCHOBHBIE IOKa3aTesln
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. /[lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnuuer u cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranuzMoBy», «®Potonepuonuzm», «llomymsun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISAIUuU HHOY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

Jlabopatopnas padora Ne 3. «Mopdomorndeckue 0CoOOEHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHUSI.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJISLUI Pa3HBIX BUJIOB
PaCTEHHIN.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBO OopraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHI0Bas,
mpocTpaHCTBeHHas, Tpoduueckas (muimieBasi). Bunbi-nomunantel. CBsi3u B
ouoreHose.

Okonornyueckne cuctembl (dkocuctemsbr). [loHsitme 00 »dKocucreMe u
ouoreoneHoze. DyHKIUOHATIBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TPOJYILEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUHU B HKOCUCTEME.
Tpoduueckue (numieBbie) ypoBHH d3KocucTeMBI. [TumieBbie 1ienu u cetu. OCHOBHBIE
MIOKAa3aTelM 3KOCHCTEMBbI: OHOMacca, NPOAYKLUS. OKOJOIMYECKHE MHPaMHUJIbIL:
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MPOAYKIIMU, YHMCICHHOCTH, OuomMacchl. CBONCTBA HSKOCUCTEM: YCTONYHBOCTD,
camoperyisinus, pazputue. Cykieccus.

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. IKOCUCTEMA XBOMHOTO
WJIY IIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHbIE  DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonorudeckoe u X0351UCTBEHHOE 3HAUCHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznHooOpasue kak (akrop ycToMuMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOrMYECKOTO Pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero (ynkuuu. OcobeHHocTn Ouocdepsl Kak
100ambHOM JKOCUCTEMBI. J[MHaAMUYecKoe paBHOBeCHE M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKJIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE YKOTOTHYECKUE TTPOOTIEMBI.

CocyuiecTBoBaHME MPUPOLI U yenoBeuecTBa. CoxpaHeHue OuopazHooopaszus
KaKk OCHOBa ycToWuumBocTH Ouocdeprl. OCHOBa palMOHAIBHOTO YIIPaBICHUS
IPUPOJHBIMU PECYpCaMU U UX UCIONb30BaHue. JlocTHKeHus: OMOJIOTUM U OXpaHa
IPUPOJBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. BepHanackuid.

Tabmuuel u cxembl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenmu nuranus», «IKOJOTHYECKAs MMHPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoreHno3 BogoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHBIEC BO3ICVCTBUA HA IPUPOAY», « BakHENIINE HCTOYHUKH 3arpsA3HEHUS
BO3/lyXa M TPYHTOBBIX BOA», «llouBa — BakHeilmas cocTaBisitomnias ouocheps,
«®akTtopel  gerpaganuud  mouB»,  «llapaukoBelii  addexT»,  «DakTOpHI
pPaANOAaKTHUBHOTO 3arps3HeHust Oumocdepb», «OOmas cTpykrypa Ouochepsn,
«Pacnpoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B IpUpOACH.

O6opynoBanue: Mojaenb-ammukanus «Tunudaable OUOIEHO3bI», TepOapwHii
«PactutenpHble cOO0IIECTBaY, KoJeKiuu «buorienosy», «Bpeaurenn BaxxHeHIINX
CEbCKOXO3IMCTBEHHBIX KYJIBTYP», TepOapuu M KOJUICKITUU PACTCHUN 1 )KUBOTHBIX,
MpUHAJJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpyInaM oJHOro Buaa, KpacHas kaura
Poccuiickoit ®@enepanuu, W300paKEHHUS OXPAHIEMBIX BHIOB pPACTCHHH W
KUBOTHBIX.
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IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBnuBarTCs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHUSI  OOydYalollUMHCS MporpamMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlUM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaNOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JNEATEIBHOCTA 1LIEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOW W BOCIUTATEIBHOW JIESITCIBHOCTH B COOTBETCTBUHM C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3UMLUMM JUYHOCTH, NATPUOTU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUA YydeOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUEHTAllMK, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE peaavu3alii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEIIbHOM JIESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YyJaIOMIEToCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX ITPaB U 00s3aHHOCTEH, YBaKEHHE 3aKOHA
Y MPaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUUM Y4eOHBIX M T[O3HABATEJbHBIX 3aJlady, BbBIIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEeIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHNUS,

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe; PonuHoii, roproctu
3a CBOM Kpail, cBor0 PoauHy, CBOMl SI3BIK M KYJBTYpy, MPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOIBL,
OoCTHKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTHH, TOHHUMAaHUS 3HAUYEHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHi Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnutraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

MOHUMAHUE U peau3alius 3J0pOBOro u 0€30mMacHOro oopasa )KU3HHU (30pOBOE
MUTaHKue, COOJII0ICHUE TUTUEHUYECKUX TTPABUII U HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHUM M OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTH TMPaBUJI HWHIUBUAYAJTBHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHKE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBINIOJIHSITH TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3iu4yHbIM cepaM MpoecCHOHATBLHON AESITeIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Pealu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HICTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYJIbTYypbl: MPHOOPETEHHE OTIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX TOCIEACTBUU ISl
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00aTBHOTO XapakTepa 3KOJOTHMYECKHX MpOoOJIeM M MyTel uX
peuieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPUOOPETAEMBIC TTPH U3YUCHUH OMOJIOTUM 3HAHUS
M YMEHMS OpU  pEHIeHuHu NOpoOieM, CBS3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUS B  IPUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
aKocHUCcTeM, Orochepsl);
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AKTUBHOE HENPUATHUE NEUCTBUH, IPUHOCAILUX BPEJl OKPYKAIOILIEH ITPUPOJHON
cpele, yMEHHE MPOTHO3UPOBATh HEOJIArONMPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
NPEANPUHUMAEMBIX IEHUCTBUM U NIPEIOTBPALIATh UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIIIEHUS, YKOJIOTHYECKOU KYJIbTYPBI,
OIbITa NEATEbHOCTH HKOJIOTHYECKOHN HaIIPaBIICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCS MMH B IIO3HABATEIbHOW, KOMMYHHUKAaTUBHOW W COLMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTHYECKOU NEATEIBHOCTH YKOJOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJoOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYpbhl KaK CpEACTBa
B3aUMOJEHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUONOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpY)KAloUIeM MHpE KaK O €AMHCTBE MPUPOJbI, YETOBEKa M
oO1IecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXpPaHEHHUs IPUPOJIHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIEM U
oOecrieueHusi  mepexoja K  YCTOWYUBOMY  DPAa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYaromuXcs, GOpMHPYEMO
MIpU U3yUYEHUU OUOJIOTHH;

IIOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh II0Jy4YaeMble 3HAHUSA I aHalu3a Hu
OOBSICHEHHSI SIBICHUM OKpY)KAIOIIEro MHpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LIEJIBI0 MTOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelieHys Npo0JIeM B peabHbIX )KM3HEHHBIX CUTyalUsX;

OCO3HAHHE LEHHOCTH HAaYYHOHM JESITEIBbHOCTH, TOTOBHOCTH OCYILIECTBIATH
IIPOEKTHYIO M MCCIIENOBATENBCKYIO NEATEIbHOCTD HHANBUAYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE pe3ybTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorws
BKJIFOYAIOT: 3HAYMMbIE 11  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJarONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHUpAa H CIHCHU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs, SBIICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCIIeI0BaHre, HAOI0ICHUE, U3MEPECHHE, SKCTICPUMEHT U IPYTUX ), YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISITHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIIMM  OOYYaroOIIMUXCsA, CIOCOOHOCTh  OOYYaIIUXCS  HMCIOJIb30BaTh
OCBOCHHBIC MEKIUCITUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEIILHOM U COITUAILHOM MPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OCBOSCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

Osiaanenune YHUBEpPCATbHBIMH yueOHbIMH MO3HABATEJbLHBIMH
JeHUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKHe JeidCcTBUS:

CaMOCTOSITEILHO  (OPMYJNIMpPOBaTH W aKTyallM3UpoBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOSCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBIIIICHUS
(aHanu3a, cUHTE3a, CpaBHEHMsI, Ki1accupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C JIPYTUMH TTOHITHUSMH ),

OTIpeNeNIATh LIeN JACATEILHOCTH, 3ajaBas TmapamMeTpbl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICITEIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUUN
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE pACCYXISeHHUS (MHIYKTUBHBIC, JCAYKTHBHBIC, TIO
aQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

IPUMEHSATH CXEMHO-MOJCIBHBIC CPEICTBA JUIS MPEICTABIICHUS CYIISCTBECHHBIX
CBS3¢ W OTHOIICHWH B M3y4aeMbIX OHMOJOTHUECCKHX OOBEKTaxX, a TaKke
MPOTHBOPEYHMI Pa3HOro poja, BBISABICHHBIX B Pa3IMYHBIX HHOOPMAIIMOHHBIX
HCTOYHHUKAX;
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pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX K HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATCITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCTIEACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa0OTY B YCIOBHUSAX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHON JIESITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BUABI JICATCIBHOCTH 110 ITOJYYCHHUIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIH THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJOTHEH,
KJTIOYEBBIMU TIOHSITHUSAMHU U METOJIaMH,

CTaBUTh H (OPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTEIbHOU
NS TEIBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJlU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTHI JIJIs TOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATH TIOJIYYCHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYAaIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B TPOQPECCUOHATIBHYIO CPENY;

yMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHOW JUTEpaType, OUOJOTHYECKHX CIIOBApSAX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITNIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTD;
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dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUUYHBIE METOJIbI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMALUU, HEOOXOIUMON ISl BHIMIOJHEHUS! y4eOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOIB30BaHUA HH(OPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMY  MPEICTABICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKu, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJI30BaTh HAy4YHBIM $3BIK B KAdyeCTBE CpPEJACTBA IMpu pabdoTe ¢
Oouosiornueckor uwHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKUE U
MaTeMaTHYeCKHUe 3HAKM U CHUMBOJIBI, (HOpPMYJbI, aOOpeBUATypy, HOMEHKIATYpYy,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMM KOMMYHHUKATHBHBIMHU J1e/iCTBUAMMN:

1) o01enme:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA APYTHMX yYaCTHUKOB
JUanora Wiv JUCKYCCHH);

pacmo3HaBaTh HeBepOaJdbHbIE CpeAcTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEeHUS IPYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeJbHOCTD:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJIBI COBMECTHBIX MEUCTBUNA C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJJIEKTHUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
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pacupenensaTh poid ¢ YYETOM MHEHUW YYAaCTHHKOB, OOCYXIaThb pe3ylbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/JI0I0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TMO3UIIMH HOBU3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUsAX, POSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JI€HCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBJIEHUS MpoOJIeM M HX
pelieHus B )KU3HCHHBIX U YU€OHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUM LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKAaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIINXCSA
pECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U TIPENOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO HIUPOKOW JPYAUIUU B
pa3HBIX 00JIaCTSIX 3HAHWM, ITOCTOSHHO IIOBBIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'0 PELIEHUS;

yMETh OILICHMBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl APYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;
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3) npuHATHE ce0ONA M IPYTUX:

MPUHUMATh Ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MpPUHUMATh MOTHBBI M AapryMEHTbl APYIMX I@pPU aHAJIU3€ pE3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnenupuyeckue s yueoHoro npenmera «buonorus»
Hay4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHMIO, MHTEPIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyallUMsAX, a TakKe B peallbHbIX
KU3HCHHBIX CHUTYyallusaX, CBSA3aHHBIX ¢ Ouosjorueil. B mporpamme mnpeaMeTHbIe
pe3yIbTaThl MPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJIM OUOJIOTHMH B CHCTEME HAyYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUH, (PYHKIIMOHATILHON
IPAMOTHOCTH Y€JIOBEKA Ui PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHE PACKphIBaTh COJEP)KaHWE OMOJOTMYECKHMX TEPMHHOB W TOHSITHMA:
KU3Hb, KJI€TKa, OPraHu3M, MeTa0013M (0OMEH BEIECTB U MPEBPAIlICHUE YHEPTUN),
romMeoctad (CaMmMOperyJysiiusi), YypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JlaraTh OWOJOTUYECKHE TEOpuH (KJIeTO4YHas, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpalbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid H. . BaBunosa), onpenensiTe rpaHULbI UX
MIPUMEHHUMOCTH K KUBBIM CHUCTEMAaM;

yMEHHE BIAJE€Th METOJaMU HAYYHOTO MTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
ONMCAHUE KUBBIX CHCTEM, IMPOLECCOB U SBICHUW, OPraHU3alMs U IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIYKEHNUE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYyeMbIMH BEJIWYMHAMH, OOBSICHEHUE IOJYUYEHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPUM M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAaHUHU MOJYYEHHBIX PE3YJIbTATOB;
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yYMEHHUE BBIICISITh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BELIECTB W IMpPEBpAlleHUs] PHEPIrUU B KIETKe, (POTOCHHTE3A,
IJIACTHYECKOTO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OTUIOJIOTBOPEHUS, Pa3MHOXXEHHUS, WHIUBUIYAJIBHOTO PpPa3BUTHS  OpraHu3Ma
(oHTOTCHE3);

yMEHUE MPUMEHATHh MOJIYYECHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, U1 IPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeIbl0 obecriedeHus: Oe30MacHOCTH CBOEro 3/0POBbS U 3[0POBbS
OKpPYXAIOIUX JII0eH, COOMI0IEHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KaroIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ounosaoruu u OMOTEXHOJIOTU I TUTSI PalMOHAILHOTO
OPUPOIOIIOIH30BAHUS;

yMEHHE peliaTh »dJIEMEHTapHble TEeHETHYeCKHEe 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS JJI MPECKa3aHusl HACIEJOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBITIOJIHATH JA0OpaTOpPHbIE U MPAKTHYECKHE PabOThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM U J1a00OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUKU, HAYYHO-TIOMYJISIpHBIC
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOIICHHS,
0000111251 OMOIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJBKUX WCTOYHUKOB, TPAMOTHO
UCITIOJIH30BaTh OHATUHWHBIN armapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHOro mpeamera «buonorus» 6 11
KJlacce NOMKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U PO OUOJIOTHMH B CHCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOW E€CTECTBEHHO-
Hay4YHOM KapTHHBI MUpa M HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBLHON
IPAaMOTHOCTH Y€JIOBEKA JJIs PEIICHUs] )KU3HEHHBIX 33/1a4;

YMEHHE PACKpPhIBATh COICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSATHI: BUI,
MONYJISIUSL, TeHO(OHI, HBOJIIONUSA, ABWXKYIIUME CHIBI ((akTopbl) 3BOJIIOLUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE, JKOJOTHYECKHE (PaKTOPHI,
ADKOCHUCTEMA, NPOJYIEHThI, KOHCYMEHTHI, pPEAYLEHTbl, LENU MUTAHUS,
JKOJIOTHYECKas MUpamMuia, OnoreoreHos, onocdepa;
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yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TeOopuu (dBOJIIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHUsS DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogpimeBoro cxoncrtsa K. M. baspa, depenoBanusi riaBHBIX HAmpaBICHUN H
nytet sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHUCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YKUBBIX CUCTEM, IPOIIECCOB U SBICHUN, OpPraHu3alus U MPOBEIICHHE
OMOJIOrMYECKOTO AKCIIEPUMEHTA, BBIJIBUKEHUE TUTIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIy WCCIeAYyeMbIMU BEIUYMHAMH, OOBSICHEHUE IIOJYYEHHBIX PE3yJIbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHMI, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BHIBOIbI
HA OCHOBAHUU TMOJYYCHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TMPU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJAIUN, NPOIYIIEHTOB, KOHCYMEHTOB, pEIyIICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBUS JKOJOTHMUYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKAa DHEPrUM B DKOCUCTEMaX, AHTPOMOTCHHBIX H3MEHEHHH B
DKOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOTC€OXMMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUA A OOBSICHEHUs OUOIOTHYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS NMPAKTUYECKUX PEIUIEHUN B IMOBCEIHECBHOMU
KU3HU C LEJIpI0 oOecreyeHus O€30MacHOCTH CBOEro 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIFOICH, COOMI0OIEHUS HOPM IPAMOTHOTO MOBEJICHUS B OKPY’KaOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl PallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MEepEeHOCca BEIECTB M SHEPTUU B AKOCUCTEMAaXx (LIEMU MUTAHUS );

yYMEHHE BBITIOJNHATH JA0OpATOPHBIE U TPAKTHYECKHE PaldOTHI, COOMIOAATH
npaBmiIa nmpu pabote ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHHE KPUTUYECKH OIICHUBATh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0O TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOW MH(OpMAIMK, HAyYHO-TIOMYJISIPHBIC
MaTepualibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (()OPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HUITHIO;

yMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001ast OMoIOrMYecKyt0 WH(POpPMAIUI0 W3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUUHBIN anmapaTt OMOJOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumMmeHoBaHMe pa3aesioB M TeEM undgpoBbie
Ne n/m P Konrpoiabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
bubmmoreka [{OK
1 b 2 0.5
HOTIOTI Kak Hayka https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 JKuBple crcTeMBl M UX OpraHU3alus 1
https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
https://m.edsoo.ru/7f41c292
4 KusHeneaTeabHOCTh KIETKHU 6 bubmorexa LOK
https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [IOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bub6 K
8 Pe3epBHOE BpeMst 1 noamorexa O
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 0 4
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11 KVIACC

KoaunuecTBO 4acoB DJIeKTPOHHBbIE
HauMeHoBaHHue pa3aeyioB H TeEM nudpoBLIe
Ne n/m P Konrpoabnbie | IIpakTuyeckue (1upp )
MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 D §) 9 1
BOJIOIHMOHHAS BHONOTHA https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnuorexa [JOK
3emie ) https://m.edsoo.ru/7f41cc74
3 Oprasu3Mel ¥ OK arorias cpena 5 1 bubmorexa LOK
p pyRatom peat https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
5 PezepBHoe Bpems 2 bubmorexa OK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IIVIAHUPOBAHHE .10 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHnusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPHUPO/IBI.
[IpakTnueckas padora Ne 1
bu6moreka [IOK
2 «HMcnosnp30BaHne pa3In4YHbIX 1 0.5
https://m.edsoo.ru/863e6122
METOJIOB TPH U3yICHUH
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMsbl, NPOLIECCHI | bubmuorexa [JOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u | bubmuoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
bub OK
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 nommoreka L
https://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnuoreka [IOK
KaTaJIuTUYECKON aKTUBHOCTU ’ https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
b K
7 VYraesoasl. JIunuael 1 nGmroTexa O

https://m.edsoo.ru/863e6870
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bubmuoreka [JOK

8 Hyxneunossie kucnotsl. ATO
https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4EHHUs bubnuorexa [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knerka kak 1nienoctHas KkuBas
cucrema
CtpoeHnune dyKkapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«3yueHne cTpoeHus KIIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6£f0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpPOIIpEiapaTax u ux
OTTHCAHMEC
12 OOMeH BelecTB Wik METab0Iu3M bubmorexa OK
https://m.edsoo.1ru/863e766¢
13 ®oTOCUHTE3. XEMOCHHTE3 bubmorexa OK
https://m.edsoo.ru/863e7c98
. bu6mmoreka [JOK
14 dHepreTuueciuii oOmen https://m.edsoo.ru/863¢e7aae
’KuzHeHHbIN IMKI KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHast BuGmorexa [OK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
FOTOBBIX MUKpOITpEraparax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsmus — OuocuHTe3 Oenka bubmiorexa LIOK

https://m.edso0.ru/863e796e
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13 Hexnerounsie hopmbl )KU3HA — bubmuoreka [IOK
BUPYCBI https://m.edsoo.1u/863e7540
bubmmorexa [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
b K
20 Meiios noamoreka 11O
https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHueE.
21 JlabopaTtopnast pabota Ne 4 0.5 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax»
2 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HAaCJIEJICTBEHHOCTH U U3MEHUYHBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBAHUS
bu6mmoreka [JOK
24 MpU3HAKOB. MOHOTHOpHIHOE
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UrHOpHUIHOE CKpelIUBaHue. 3aKOH
A PiA bl bubnuoreka [JOK
25 HE3aBUCHUMOI'O HACIEJOBaHUs
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE HacJIe10BaHKe
26 npusHakoB. JlJaboparopHas pabora 0.5 bu6nuoreka [IOK

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUIHOTO

https://m.eds00.ru/863e8c60



https://aram.uralschool/
mailto:aramschool@mail.ru

CKpELIMBaHUA y APO30(UIIbI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'enetuka nosa. HacinenoBanue | bubmmorexa [{OK
IIPU3HAKOB, CLEIUICHHBIX C [10JIOM https://m.edso00.ru/863e8c60
N3menunBocth. HenacneactBeHnHas
M3MEHYUBOCTh. JlaboparopHas

)3 pabota Ne 6. M3yuenue | 0.5 bubnuoreka [JOK
MOTU(DUKAITMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BaPUALIMOHHOIO psifa U
BAPUALIMOHHON KPUBO»

HacnencrBennas N3MEHYHBOCTE.

29 JlabopaTtopnas pabota Ne 7. 1 0.5 bubmuorexa [JOK
«AHanmm3 Mytanuil y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKPOIpENapaTax»

30 ['eneTuka yenoseka 1 bubamorexa LOK

https://m.edsoo.ru/863e8d78
PeseprubIit ypok. O60011eHUE IO

31 TeMme «HaciencTBeHHOCTE U 1

W3MEHYUBOCTh OPraHU3MOB)
bu6mmoreka [JOK

32 Ceneius KkaK HayKa 1 npouecc I https://m.edsoo.ru/863e9214

33 MeTo bl M TOCTHKEHUS CETTEKITUT | bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTtexHonorus kak oTpacib | bubnuoreka [IOK
IIPOU3BOACTBA https://m.edsoo.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoiasbnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUS 1 brbmmorexa [TOK
t A ya https://m.edsoo.ru/863ea20e
) Hcropus pasButHs NpeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJTIOIIHH https://m.eds00.ru/863¢9570
3 MuUKpO3BOTIOLHS 1 bubmorexa LOK
https://m.edsoo.ru/863e9cle
[omynsius kKak seMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOIHH.
4 JII;60 I;TO HI;;[ abota JL\} 1 1 0.5 bubmorexa LOK
PATOPHAA P B ' https://m.eds00.ru/863e99¢6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyimue cuiibl (3JIEMEHTapHBIC | bubnuoreka [JOK
(haKTOpHI) FBOJIOLUH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i1 0TO 1
CTCCTBEHHEIH 0TOOP 1 €ro opME! https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas | 0.5 bubnuorexa [IOK

pabota Ne 2 «Onucanue

HpI/ICHOCO6J'ICHHOCTI/I opraHusma nu ec

OTHOCUTCIIBHOTO XapaKTCpa»

https://m.edsoo.ru/863e9fde
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Hanpasnenus u nyru

bu6mmoreka [{OK

JKM3HU Ha 3eMie»

8 MAaKpO3BOIIOLUHA https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOITIONNAN
10 Ucropus sxu3nu Ha 3emiie 1 METObI
e€ U3yyeHUst
1 ['mnoTe3bl MPOUCXOKACHUS KUZHH bubnnorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBI€ ATAIbI 3BOJTIOIUU
PacTUTENBHOTO U KUBOTHOTO MUDA.
13 [IpakTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3yueHue UCKOMaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHU U KUBOTHBIX B
KOJIIEKLIHASIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHu4vecKoro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (aHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBuxymue cuibl (hakTops) bubnnoreka [JOK
aHTPOIIOTEHE3A https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIOLUU
YyeJnoBeKa
13 Yenosedeckue pacsl U IPUPOIHBIE bu6nuoreka [IOK
aJlanTaly 4eJI0BeKa https://m.edsoo.ru/863eaea?2
PesepBHriit ypok. O600IIeHHE 10
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
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20

DKoJorus Kak HayKa

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmmorexa [{OK

21
(bakTopsl https://m.edsoo.ru/863eafec
AbGunotnueckue GaKkToOpsI.
Jlaboparopuas padota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
. bubnuoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTopnas pabota
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubnuoreka [IOK
23 buoTtnueckue GakTopsl nomotexa [
https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas padora
24 Ne 2 «IToacuét II0OTHOCTH 0.5
MOMYJISILIUK pa3HBIX BUOB
pacTeHui»
)5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SKOCUCTEMBI.
bubmuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [IpupogHbIE DKOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK

3KOCHUCTEMA 3EMITH

https://m.edsoo.ru/863ebb5e
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31 3aKOHOMEPHOCTH CYILIECTBOBAHUS | bubnuorexa [JOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B bnochepe 3emin 1

13 CocytiecTBoBaHUE MIPUPOIBI U | bubnuoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIit ypok. O60011IEHUE TEMBI

34 «Coo0111ecTBa U IKOJIOTUYECKUE 1
CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPOI'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

IIpoBepsieMmble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

CpopMHpPOBAHHOCTh 3HAHHMI O MECTE€ W POJM OHUOJOTUU B CHUCTEME
HayYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (GOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHUICKUX UM 3apyOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ounosiornu; (PyHKIIMOHAIBHOW TPAMOTHOCTH 4YeJIOBEKa MJI PEIICHHS

JKHN3HCHHBIX 3aJ1a4

YMeHne packpeiBaTh COJACp)KaHWE OHMOJOTHYECKUX TEPMHUHOB H
TIOHATHN: XU3Hb, KIIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAlllEHUEe HHEPruM), TOMEOCTa3 (CaMOpEryysilus), YpOBHEBas
OpraHu3aIys KUBBIX CHUCTEM, CAMOBOCIPOM3BEICHUE (PETPOIYKIINS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

YMmenue uznarate OMOJIOrHYECKUe TEOpuH (KJIETOYHAs, XpOMOCOMHas,
MmyTtarroHHas), 3akoHsl (I. Mennens, T. Moprana, H.1. BaBunosa) u
yueHus: (0 IEHTpaX MHOTrooOpa3us U MPOUCXOKICHHS KYJIbTYPHBIX
pacrenuii H.W. BaBumnoBa), onpenensTh rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CHUCTCMAaM

Ymenune BJIaACTh MCTOAAMHM HAYYHOI'O IIO3HAaHHUA B ouoaoruu
(Ha6J’IIO,Z[eHI/Ie U ONHMCAHHUE XHUBBIX CHCTEM, IPOLECCOB H ﬂBJ'IeHHﬁ;
OpraHu3anuia n IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHC THUIIOTE3bI, BBISIBJICHHC 3aBUCUMOCTHU MCKIAY
HCCICAYCMbIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaThb BbIBOJAbBI HAa OCHOBAHHWHU ITOJTYUCHHBIX pCSYJ'IBTaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHHE BBIICNATh CYIIECTBCHHBIC NPU3HAKA BUPYCOB, KIETOK
NPOKapHOT W JYKapUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTHM  MpOLECCOB OOMEHa  BEIIECTB U
NpeBpalleHUs] dHEPruu B KIETKe, (OTOCUHTE3a, IJIACTUYECKOTO U
JHEPreTUYeCKOro  OOMEHa,  XEMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOJIOTBOPEHHSI,  PA3MHOXKCHHS,  HWHIWBUAYAILHOTO  Pa3BUTHS

opranusmMa (OHTOTeHe3)
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YMeHue NpUMEHATh TOJyYeHHBbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB U SBICHUM, JUIS MPUHATHS MPAKTHYECKUX
pelIeHN B OBCETHEBHON KU3HH B LIEJSIX o0ecriedeHns 6e301acHOCTH
CBOETO 3/10pOBbs U 3/10POBbsl OKPYXKAIOIIUX JIOJIEH, COOIIOAEHHSI HOPM
IrPaMOTHOIO MIOBEJICHUS B OKPY KAIOLIEH IPUPOJHOMN Cpelie; TOHUMaHKE
HE0OXOJMMOCTH HCIIOJIb30BAHUS IOCTHKEHUIN COBPEMEHHOM Onosioruu

1 OHMOTEXHOIOTHI U pallMOHAJIBHOIO IMTPHUPOAOII0JIb30BaHNA

Ymenue pemiatb SJICMCHTAPHBIC T'CHCTHUYCCKUC 3aJa4ud Ha MOHO- H
I[I/IFI/I6pI/II[HOG CKpCIIUMBAHUC, CHCINICHHOC HACICAOBAHUC, COCTABIIATDH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIrBaHUsA JUIA npeacKazaHus

HacCJICJOBaHM IIPU3HAKOB Y OPraHnu3MoOB

YMeHue BBINOJHATH J1a0OpaTOpHblE W MPAaKTUYECKUE padoThI,
coOmoAaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1aOOpPaTOPHBIM

000pyT0BaHHEM

YMeHue KpUTHYECKH OLIEHHWBATh U MHTEPIPETUPOBATH HMH(MOPMALIKIO
OMOJIOTUYECKOTO COJIEp>KaHusl, BKIIOYAIONIYIO ICEBJIOHAYYHbIE 3HAHUS
13 pa3nuyHbIX UcToyHUKOB (CMMU, HaydHO-TONyJIsipHBIE MaTepUabl);
9THYECKHE AacCleKTbl COBPEMEHHBIX HCCIIEOBAaHUM B OHOJIOTHH,

MeOUIMHE, OMOTEXHOJIOTHH

10

YMeHne co3maBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
0000m1as1 6MoJIOTHUECKYI0 MH(GOPMAIUIO U3 HECKOJIbKUX HCTOYHHKOB,

rPaMOTHO MCIOJIB30BaTh MOHATUHHBIN anmnapar OMOJOTUU

11 KIJACC

Kox
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro o01ero oopa3oBaHus

ChopMupoBaHHOCTh 3HAHUH O MecTe U POJU OMOJOIMH B CHCTEME
HAY4YHOT'O 3HaHUS €CTECTBEHHBIX HAYK, B ((OPMUPOBAHUN COBPEMEHHON
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIa/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonorny; (PyHKIMOHAJIBHOW T'PaMOTHOCTH YENOBEKa Ui pEIIeHUs

JKHN3HCHHBIX 3a/1a4

YMmenue PaCKpbIBATh COACPIKAHUC OMOJIOTUYCCKHUX TCPMHUHOB U
MOHSATHM: BUJ, MOMMYJIALHUA, I‘CHO(I)OHI[, OBOJIIOLIMA, ABWIKYIIUC CHIIBL

(paxtopsr) 9BOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpraHu3MOB,
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BUI000pa3oBaHue, IKOJIOTHYECKUE (bakxTopsI, IKOCHCTEMA,
MMPOAYLCHTBI, KOHCYMCHTEI, pCAYLICHTEI, ICIIH ITMTAHUA, SKOJIOTHYCCKasd

nupaMuia, OMoreoreHos, ornochepa

YMeHne usnarath OMOJIOTUYECKUE TEOPHH (IBOJIOIHMOHHAsS Teopus Y.
JlapBuHa,  CUHTETHYECKass TEOpUs  HBOJIIOLMHK), 3aKOHBl WU
3aKOHOMepHOCTH (3apospiieBoro cxoacrtsa K.M. bapa, uepenoBanus
IJIaBHBIX HampasiieHuil u myreit sBomtonuu A.H. CeBeprioBa, yueHus o
ouochepe B.M. BepHaackoro), oOmOpeAeNATb  TPAHUIBI  UX

IMPUMEHUMOCTH K JKXUBBIM CUCTEMaM

VYMeHue BianeTh METOJaMH HAyYHOTO TO3HaHUS B OHOJOTUH
(Habmro/leHNe W OIMMCAHHME JKUBBIX CHUCTEM, IPOIIECCOB M SBIICHUIA,
opraHu3aiusi M TPOBEICHHE OHOJOTUYECKOTO  HKCIIEPUMEHTA,
BBIBIDKCHUE  THIOTE3BI;  BBISBJICHHE  3aBUCHMOCTH  MEXIY
HCCIIeTyeMBIMU BEJIMYUHAMHY, OOBSICHCHHE TIOJYICHHBIX PE3yJIbTaToOB,
WCIOJIb30BAHHBIX HAYYHBIX TIOHSITHHA, TEOPHA W 3aKOHOB, yMEHHUE

JACJIaTh BBIBOABI HA OCHOBAHHWHU IMOJTYYCHHBIX pe?;y.]'II)TaTOB)

VYMmenne BBIJICIIATh CYIICCTBECHHBIC TPU3HAKKU CTPOCHHUA OHMOJIOTUYECKUX
OOBEKTOB:  BHIIOB, MOMYJSAIUH, TMPOIYIEHTOB, KOHCYMEHTOB,
pPEIyLIEeHTOB, OMOTEOIEHO30B M 3KOCHUCTEM; OCOOCHHOCTH IPOIECCOB
HACJIEICTBEHHOU W3MEHYHBOCTH, €CTECTBEHHOTO otOopa,
BHJI000pa30BaHMsI, TMPHUCIOCOOJICHHOCTH  OPraHW3MOB, JICUCTBUS
9KOJIOTUYECKUX (PAKTOPOB HA OpPraHU3MBI, IIEPEHOCA BEUIECTB U IOTOKA
SHEPTHU B SKOCHCTEMAaxX, aHTPOIIOTEHHBIX U3MEHEHUU B IKOCHCTEMAax
CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXUMHUYECKUX ITUKIIOB

B Onocdepe

Ymenune IIPpUMCHATDb IMOJIY4YCHHBIC 3HaHUA JJIA 00BICHEHUS
OHOJIOTHYECKUX IIpoHEeCCOB U HBJICHHI;'I, AJI IIPUHATHUA NPAaKTHUYCCKHUX
peH_IeHI/Iﬁ B MIOBCEIHEBHOM KU3HHU B LIEIAX oOecneueHus 0€30MaCHOCTU
CBOCTO 340POBbA U 3J0POBBA OKPYKAKOIIUX HIO,Z[eﬁ, CO6J'IIOI[€HI/I$I HOpM
I'PaMOTHOT'O ITOBCACHUA B OKPY)KaIOHICﬁ HpHpOI[HOﬁ cpeac; IOHUMAHUC
HeO6XO,Z[I/IMOCTI/I HCIIOJIb30BaHUA I[OCTI/I)KCHI/Iﬁ COBpeMeHHOﬁ ouoaoTHn

4TI palluOHAJIBHOTO ITPUPOAO0IIOJIE30BaHUS

YMmenue peuaTtb 3JICMCEHTAPHLBIC OHOJIOTHYCCKHE 3aga4u, COCTaBJIATb

CXCMBI IIEPEHOCA BCHIECCTB U DHEPIUU B DKOCUCTEMAX (HGHI/I HI/ITaHI/IH)

YMeHHue BBINOJMHATH J1a0OpaToOpHble M IpaKTHYECKue paloThl,
coOmonarh npaBuiaa npu paboTe ¢ y4dyeOHbIM U JaOOpPATOPHBIM

o0opynoBaHueM
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YMeHHe KpUTHYECKH OLIEHUBATh U HWHTEPIPETUPOBATH MH(OPMAIUIO
OMOJIOTUYECKOTO CO/CP)KaHUs, BKIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHHS

U3 pa3iauyuHbelX UcTOYHUKOB (CMMU, Hay4yHO-NONyJIsipHBIE MaTepUalbl);

? paccMaTpuBaTh riio0anbHbIe HKOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOLIECHHIO K HUM COOCTBEHHYIO
MO3HIIHIO
YMeHne co3maBaTh COOCTBEHHBIC HMCHMEHHBIE M YCTHBIE COOOIICHHUS,
10 000011251 OMOJOTUYECKYI0 HH(POPMAITHIO U3 HECKOJIBKUX HCTOYHUKOB,

TpaMOTHO UCIIOJb30BATh MMOHSITUMHBIN arrapar OHOJIOTHH

IHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Bbuosorus kak Hayka
11 buonoruss — Hayka o xuBoi mnpupone. Ponp Ouonornu B (QopMHUpOBaHUU
' COBPEMEHHOM HaydHOU KapTUHBI Mupa. CrcTeMa OMOJIOTMYeCKUX HAYK
Metonpl MO3HAaHUSA KUBOW NpUPOAb! (HAOMIOAEHHE, SKCIEPUMEHT, OINKCaHUE,
1.2 W3MEpeHue, Kiaccuukanus, MOJCIUPOBaHUE, CTaTHCTHYECKas o0paboTka
JTAHHBIX)
2 JKuBble cucTeMbI U UX OpraHu3alus
51 JKuBwie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHusi Omosiorumu. CBoiCTBa
. OMOCHCTEM M UX pazHOOOpasue
5 YpoBHU oOpraHuzanuu OUOCHCTEM: MOJEKYISIPHO-TEHETHUYECKUN, KIIETOYHBIMH,
' OpraHU3MEHHbBIN, MOMYISIUOHHO-BUIOBOM, IKOCUCTEMHBIH, O1ochepHbIH
3 XUMUYECKUH COCTaB U CTPOCHHE KIIETKU
XUMUYECKUH COCTaB KIETKA. XUMHUYECKHE DIEMEHTBI: MaKpOdIEMEHTHI,
3.1 MUKpodJIeMeHThl. Boma u  muHepanbHble BemecTBa. DOyHKIMH BOABl H
MUHEpPaIbHBIX BellecTB B kieTke. [lonnepxanue ocmotuyeckoro Oananca
benku. CoctaB u crpoeHue OeNKOB. AMUHOKHCIOTBI — MOHOMEPBI OEIKOB.
HezameHnMpble 1 3aMeHUMbIE aMUHOKUCIOTHL. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
3.2 CTPYKTYphl OETKOBOM MOJEKYIbl (MEepBUYHAs, BTOPUYHASA, TPETHUHAS W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHE CBOIcTBa OenkoB. buonornueckue
(GyHKIMU OENKOB.
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®epMmeHTbl — Omosornueckue Katanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBINA
HeHTp, cyoctpartHas crneuupuunoctb. Kodepmentsl. Butamuuel. Otnuuums

(hepMEHTOB OT HEOPTraHUYECKHUX KAaTAIN3aTOPOB

33

VYraeBonpl: MOHOCAaxXapuabl (TJIIOKO3a, pub03a W 1e30KCUpr003a), Tucaxapuibl
(caxapo3a, JlakTO3a) W MOJUCaxapuabpl (Kpaxmay, TJWUKOTEH, IEJUII0JI03a).
Buonornyeckne GyHKIIUN YTIEBOIOB.

Jlumuapl:  TpUrIMUEpUABI,  cTepounbl,  ochomununel.  [mapoduisHO-
rupodoOHbIe CcBoiicTBa. buonormueckne ¢yHkiuu JmnuaoB. CpaBHEHHE

Yriji€Bo40B, OCIKOB U JIMIIUI0B KaK UCTOYHHUKOB S3HCPIUA

34

Hyxnennossie kucnotsr: JJHK n PHK. Hykieotnibl — MOHOMEpBI HyKJIEMHOBBIX

kucnot. Ctpoenue u pynkuuu JJHK. Ctpoenne u pynxnun PHK. AT®: ctpoenue
1 QyHKIIIH

3.5

Hwuronorusa — Hayka o kietke. Knetounas Teopust. MeToapl M3ydeHUs: KIETOK

3.6

Knerka xak nenoctHas xkuBas cucrema. OOlye NMpU3HAKU KIIETOK: 3aMKHYyTas
HapyxHass MemOpana, mojekynasl JJHK kak renernueckuii ammapar, cucrema

cuHTe3a Oelka

3.7

Tumbl KJIETOK: dyKapuoTUYECKast U pokapuotudeckas. OCOOEHHOCTH CTPOEHUS
MpOKapuOTHYECKOW  KieTku. Kierounas crenka Oakrepuii. CtpoeHue
AYKAPUOTHYECKOU KJIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, XHUBOTHOM M

TPUOHOMN KIIETKH

3.8

[loBepXHOCTHBIE CTPYKTYpHI KJIETOK — KIETOYHas CTEHKAa, IJIMKOKaJIMKC, HX
¢dbynakuuu. [Tnasmarnueckas memOpaHa, e€ cBoicTBa u pyHKImU. [{uTonnazma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOW[bl KJIETKU: DHJIOIIa3MaTh4yecKas CeTh
(OIIC), ammapar T'ombmku, m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBl KIICTKH:
MUTOXOHJAPHUH, TUIacTUAbL. [IpoucxokIeHrne MUTOXOHIPUH U TUlacTHI. Bumbl
wiactua. HememOpaHHble OpraHoupl KIETKU: PHUOOCOMBI, KIETOYHBIM IEHTP,

PCCHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHonaoB KIICTKH. Bxmrouenust

3.9

SAnpo — perynatopHbiii HeHTp KieTku. CTpoeHHe sapa: saepHas o000JI0uKa,

KapuoIuiasmMa, XpoOMaTuH, AJAPbIIIKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

X{I/ISHGHGHTCHLHOCTB KIICTKHU

4.1

OOmen BemiecTB, UM MeTaOONMM3M. AcCCUMUIAIMS (TUTACTUYECKUT OOMEH) |
TUCCUMMIIALNSA (PHEPreTHUecKuid OOMEH) — JIBe CTOPOHBI €JMHOrO Mpoliecca
meTtabonu3ma. Tumsl oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHbIid. Pomb

(I)epMeHTOB B OOMEHE BCIICCTB U NPCBpAICHUN SHEPTUU B KIICTKC

4.2

dotocunTe3. CBeroBast U TeMHOBas ¢a3bl poTocuHTe3a. Peakiun poTocunTes3a.

DddextuBHOCTh (hoTOCHHTE3a. 3HaYeHHE (OTOCHMHTE3a Ui >KU3HU Ha 3emiie.
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Bnusiaue ycnmoBuwii cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIICHHUS €rO
IIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.
XeMocHHTe3. XEMOCHUHTE3UpYIoUIHe OaKkTepuu. 3HaueHHE XEMOCHHTE3a [UIs

JKU3HHU HaA 3emiie

4.3

DHepreTuyecknii OOMEH B KJETKe. PaciieruieHwe BemecTB, BBIICICHHUE U
AKKyMYJIMPOBAaHHWE OSHEPrUM B KIETKE. OTambl JHEPreTHYECKOro OOMeHa.
I'mukxomms. bpoxxenue u ero Buabl. KuciopoaHoe OKHMCIEHHE, WIM KIETOYHOE

npixanue. DPPEeKTUBHOCTh SHEPTETUIECKOTO OOMEHa

4.4

Peakiun matpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzamms
reHeTUYecKol HMH(opmanuu B KIeTKe. [ eHeTHYecKuil KOJ U €ro CBOMCTBA.
Tpanckpunuuss — marpuunblii cunre3 PHK. Tpancnsiuust — GuocunTe3 Oenka.

KoaupoBanue amunokucnot. Posis pubocom B 6uocuHTE3e OenKa

4.5

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeitus BupycoB (.U.
WBanoBckuif). OcoOEHHOCTH CTPOECHUS M JKU3HENEATENIbHOCTH BHPYCOB.
bakrepuodarn. bonesnm pacreHuil, >KUBOTHBIX M YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummyHonepunurta yenoseka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacnpoCTpaHEHHS] BUPYCHBIX 3a00JI€BaHUIA

Pa3mHOKeHne 1 HHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB

5.1

Kierounsrii 1mkn, WM JKU3HEHHBIM [WKI KiIeTku. MHTepdaza u MuTos.
[Tpormeccrl, mpoTekaroue B uHTepdase. Pernnukanus — peakmuss MaTpUIHOTO
cunte3a JIHK. Ctpoenme xpomocom. XpOMOCOMHBIH Ha0Op — KapHOTHII.
JluniouHBIK W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHIIBI.
[{uTonmornyeckue OCHOBBI PA3MHOXEHUS W HMHAWBUIYAJILHOTO Pa3BUTH
OpPraHu3MOB.

Henenne xietku — muto3. Cragum murtosa. [Iporecchl, mpoucxoasimue Ha

PAa3HbIX CTAAUAX MHUTO34. buomornyeckuii CMBICII MUTO3a

5.2

(DOpMLI Pa3MHOKCHUA OPraHU3MOB! 0ecroJioe U IOJIOBOE. Busl 0ecI0JI0ro
Pa3MHOXKCHHA: JOCJICHHUC HAaABOC, IIOYKOBAHUEC OJHO- KW MHOI'OKJIICTOYHBIX,
CHOpOO6paSOBaHI/Ie, BCTCTATUBHOC PA3MHOKCHHC. I/ICKYCCTBGHHOG KIIOHUPOBAHHEC

OPraHnu3mMoB, €Iro 3HAYCHUC JIs1 CCICKIINH

5.3

[TosoBoe pa3MHOXKEHHE, €ro OTINYUS OT OECHOJIOrO.
Meito3. Cragum wmeiio3a. IIpouecchl, mpoucxonduiue Ha CTaausx Meiosa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonoruueckuii cMbicl U

3HaUYeHNe Meio3a

54

I'amerorenes — mponecce O6paSOBaHI/I$I IMMOJIOBBIX KJICTOK Y KHUBOTHBIX. ITonoBeie

KCJIC3bl: CCMCHHUKU U SAWMYHHKMU. O6p8.30BaHI/Ie " pa3BUTHUC IOJIOBBIX KJIIETOK —



https://aram.uralschool/
mailto:aramschool@mail.ru

raMeT (CIepMaTo30ml, SIUIEKIeTKa) — cliepMarorene3 u ooreHes. OCoOOEHHOCTH

CTpPOCHUS SHIEKIETOK U criepMaTo3onaoB. Omiogorsopenue. [laprenorenes

5.5

NunuBuayanbHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAIbHOE  pa3BHUTHE
(ambOpuorenes). Dtambl SMOPHUOHAIBEHOTO PAa3BUTHUS Y TTO3BOHOYHBIX KUBOTHBIX:
npobienHue, racTpyisinus, opraHoreHes. [locramOpuoHansHOe pa3BuTHE. THITHI
MOCTIMOPHOHAIBHOTO PAa3BUTHS: TPSIMOE, HEmpsiMoe (IMYuHOYHOE). BrusiHue
CpeIbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pazButne pacrenuii. OHTOTE€HE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,

CTaauu pa3BUTHA

HaCJ'ICI[CTBCHHOCTB U USMCHYMBOCTb OPraHU3MOB

6.1

[Ipeamer u 3agaun reHeTUKH. VicToprs pa3BUTHSA N'eHETUKU. BKiag pocCUiCKuX 1
3apyOexHBIX  Yy4€HBIX B  pa3BUTHE TE€HETUKU. MeToAbl  T'eHETUKH
(THOPUIOTIOTHYECKUH, [IUTOT€HETHYECKHU, MOJICKYJISIPHO -T€HETHIECKUT ).
OcHoBHbIE TeHeTHUECKHEe NMOHATHS. ['eHeTnueckass CHMBOJIMKA, HCIIOIb3yeMas B

CXeMaxX CKpeUIMBAHMI

6.2

3aKOHOMEPHOCTH HACJIEIOBaHUS TPHU3HAKOB, ycTaHOBIeHHBIE . Menmenem.
MonoruOpuaHOE CKpelMBaHue. 3aKOH eIuHOO0Opa3us THOPUIIOB TIEPBOTO
nokoJieHus. [IpaBUIO JNOMUHHpPOBAHHS. 3aKOH pPACHICTNICHUS TPU3HAKOB.
I'umoresa yrctothl ramer. [loTHOE U HETIOJTHOE JOMHHHPOBAHUE.

JuruOpumHoe CKpemmBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAHUS MPH3HAKOB.
[{uToreHeTH4eCcKne OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUS. AHATU3UPYIOIIEe
CKpeuiBanue.  Vcrosb3oBaHWE — AHATM3HPYIOUIETO  CKPEIIUBAHUS  JUIA

OIIpCACIICHUA I'CHOTHIIA ocobu

6.3

CuemuieHHOe HacienoBaHue npusHakoB. Pabora T. Moprana mo crenjieHHOMY
HACJIeJOBaHUIO TIeHOB. HapyiieHue cuemjeHuss T€HOB B pe3yibTare
KPOCCHHTOBepa. XpOMOCOMHasl TEOPHsI HACIEACTBEHHOCTH. | eHeTH4YecKue KapThl.
I'enetuka mona. XpoMOCOMHOE OIpeneieHue Moja. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHble M TeTeporamMeTHble OpraHu3mbl. HacnemoBanue

IIPHU3HAKOB, COCIVICHHBIX C ITIOJIOM

6.4

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACICACTBEHHAs M HACJIEACTBEHHAs.
Ponp CpCabl B HEHACJIEICTBEHHOM N3MCHYHMBOCTH. XapaKTepI/ICTI/IKa
MO,Z[PI(l)HK&L[PIOHHOI’I N3MCHYHUBOCTH. BapI/IaI_II/IOHHI:Jﬁ pdaa U BapUallMOHHAA
KpuBad. HopMa pCaKluu NMpru3HaKa. KonmuecTBeHHBIC M KAUSCTBEHHBIC IIPpU3HAKHU

1 UX HOpMa pCaKInu. CsoiicTBa MOI[I/I(i)I/IKaI_II/IOHHOI\/'I N3MCHYHUBOCTH

6.5

Hacnenctr CHHasl, WJIHW TCHOTHUIIMYCCKAs, HU3MCHUYMBOCTD. KomOuHaTtuBHas

W3MEHYMBOCTh. Melo3 W TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOMN
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M3MEHYMBOCTH. MyTaniMoHHast I3MEHYUBOCTh. Kitaccudukanus MyTanuii: reHHbIe
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u MpUYHHbI MyTanuid. MyTareHHbIE (aKTOPHI.

3aK0H TOMOJIOTHYECKUX PSAJIOB B HacieAcTBeHHOM n3MenunBoctd H.W. BaBuiosa

6.6

I'enetnka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbI TE€HETUKH
4eI0BeKa: TCHCAIOTMICCKHIA, OJIM3HELIOBbIH, IIUTOTCHETUUCCKU,
OMOXMMHYECKUN, MOJEKYIsIpHO-reHeTuueckuil. COBpEMEHHOE OIpeseieHIe
IFEHOTHUIIA: TIOJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomonpio [I[[P-ananu3a. HacnencrBenHple 3a00JieBaHUS 4YeIOBEKA: T'CHHBIC
0ose3Hu, 00JIE3HU C HACJIEACTBEHHOM MPEIpacIiooKEHHOCThIO, XPOMOCOMHBIE
6one3znu. ComaTHueckue M TeHepaTWBHblE MyTauuu. [IpuUHIMIBI 30pOBOTO
o0pa3a JXU3HHU, TUarHOCTHKH, TPO(PUIAKTUKU U JIEYEHHS] TEHETUUECKUX O0JIe3HEN.
Menuko-reHeTHuecKoe KOHCYIbTUPOBaHUE. 3HAYCHUE MEIULIMHCKON TeHETUKH B

MPEAOTBPAILICHUN U JICYCHUH TeHETUYECKUX 3a00JIeBaHUHN YeJIOBEKa

Cenexmust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexuus Kak HayKa ¥ IIPOLECC. 3apOKACHUE CEIIEKIINN U TOMECTHKALMS. YYeHUE
H.W. BaBuioBa 0 MLEHTpax MNPOMCXOXKIACHHUS U MHOTooOpasusi KyIbTYPHBIX
pacteHuid. LIeHTpBl NPOMCXOXKIEHHsS IOMAIIHMX JKHUBOTHBIX. CoOpT, mopona,

mTaMM

7.2

CoBpeMeHHBIC METOJBI CENeKIMH. MacCOBBI M HHAMBUAYATbHBI OTOOPHI B
CEJIEKIIMM PAcTeHHl W KUBOTHBIX. OIlleHKa 3KcTepbepa. BimM3KopoACcTBEHHOE
ckpenuBanue — WHOpumWHT. Yuctas nuHMs. CKpelmIMBaHWE YHCTBIX JIMHHM.
I'eteposuc, unu rubpuanas cuia. HepoacTBeHHOE CKpEelIMBaHUE — ayTOPUJIMHT.
Otnanénnas tuOpuamsanuss U e€ ycrnexu. VCKycCTBEHHBI MyTareHe3 u
MOJIYYCHHE TOJUILIONA0B. JIOCTIKEHMsI CENEeKIIMU PACTCHHH, >XUBOTHBIX U

MHUKPOOPraHu3MOB

7.3

buorexHonoruss kak oTpaciib MPOU3BOJACTBA. ['eHHas WHXeHepHs. OTambl
co3ganust pexomOunantHo JIHK wu Tpancrennbix opranusmoB. Kietounas
uHxeHepus. Kinerounsle KynbTypbl. MUKPOKIIOHAIEHOE PA3MHOKEHHUE PACTEHUH.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.
Dkonoruyeckue U dTHUeckue  mpobmembl. MO  —  reHeTHyecku

MOI[I/I(bI/II_[I/IpOBaHHbIC OpraHru3Mbl

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
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DBOJIIOIIMOHHAS OUOJIOTUsA

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa  3BOJIIOLMHU.  [laJleOHTOJOTHYECKHE:  TOCIEIO0BATEIBHOCTh
IIOABJICHUS BHIOB B MMaJICOHTOJIOTHUYSCKOM JICTOIIUCH, TCPCXOAHBIC (1)OpMI)I.
buoreorpaduueckue: cxoacTBO U paznuuue GpayH u GIOp MAaTEPUKOB U OCTPOBOB.
OMOpHOJIOTMYECKHE: CXOACTBA M paziuuusi AMOPHOHOB pa3HbIX BHJIOB
ITIO3BOHOYHBIX. CpaBHI/ITCJII)HO-aHaTOMI/ILIGCKI/IeI T'OMOJIOTHYHBIC, aHaJIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICACTBEHHOCTH N OCHOBHBLIX MeTa00INUECKUX HYT€I\/JI Y BCEX

OPraHu3MoOB

1.2

OpomoumonHas Teopus Y. Jlapsuna. [Ipeanockiku BO3HUKHOBEHUS TapBUHU3MA.
JIBUKyIIKe CUITbl 3BOJTIOIMH BUI0B 10 J{apBUHY (M30BITOUHOE Pa3MHOXKEHHE NTPU
OTPAaHWYEHHOCTH PECYpCOB, HEONpeAeNEéHHass W3MEHUYMBOCTh, Oopbba 3a

CYIIIECTBOBAHUE, €CTECTBEHHBIN OTOOD)

1.3

Cunrernueckast Teopusi sBojound (CTD) U OCHOBHbIE €€ TIOJIOKEHUS.

MuxposBomtonus. [lomymamus kKak eIMHUIA BUAA U 3BOJIOLIHHI

1.4

JBwxymue cuiabl ((HakTOphl) HBOJIONUK BHAOB B MpUpoJe. MyTarmoHHBIHN
rpolecc ¥ KOMOMHATHBHAsE M3MEHYUBOCTb. [lomynsiiimoHHBIE BOJHBI U JIpeid
reHoB. M3omsiius u murpamnus. EctecTBeHHBINM 0TOOp — HanmpaBisOmuid GakTop
sBoJIIOLIMU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT,  OpraHU3MOB KakK  pe3yibTaT dBoionuu. [Ipumepst
npucrnocoOiIeHuid y opranuzMoB. ApoMopdo3bl U HAUO0AAANTALIUH.

Bun u Bunoo6paszoBanue. Kputepuu Buna. OcHoBHbIE GOpMBI BUAOOOPA30BaAHUS:

reorpa(bnquKoe, OKOJIOTHUYECKOEC

1.5

MaKpO3BOJ'IIOI_[I/ISI. cDOpMBI OBOJIFOLINH (bHHGTquCKaH, JAUBECPIrEHTHA,

KOHBCPIrCHTHAA, IIapajljiCjibHasid. H606paTI/IMOCTB 3BOJJIIOIHUH

Bo3uukHoBenue u Pa3BUTHC JKU3HU HA 3emie

2.1

JloHayuyHble TIpeACTaBICHHS O 3apOKICHUU KU3HU. HaydyHble TUNOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emJje: a0uoreHe3 M MaHCHEpMUA. XUMHYECKas
3BOJIIOLMS. DKCIIEPUMEHTAIbHOE MOATBEPKACHUE XUMHUYECKON SBOJIIOLIMH.
Havaneubie stansl Ouonorumdeckoit spomronuu. ['mmoteza PHK-mupa. I[lepsbie

KJICTKH U UX 3BOJIIOLHAA. cDOpMI/IpOBaHI/Ie OCHOBHBIX T'PYIIIT ’)KUBBIX OPraHn3MOB

2.2

PasButne xusHu Ha 3emse mo 3pam u nepuogaM. Karapxeil. Apxeiickas u

npoTtepo3oiickas dpel. [laneosoiickas spa u €€ mnepuoabl: KeMOpPHUIHCKUIA,
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OPIOBUKCKUH, CWJIyPUHCKUH, JI€BOHCKUM, KAMEHHOYTOJIbHBIM, IIEPMCKHUM.
Me3so30iickas 3pa U €€ NepHOIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3oiickas 3pa 1 €€ nepHroibl: NaJeoreHOBbIM, HEOT€HOBBIN, AHTPOIIOTEHOBBIN.
XapakTepucTuKka KJIMMara U TIeOoJIOTUYECKUX IpolueccoB. (OCHOBHBIE ATallbl
9BOJIIOLIMU PACTUTEIBHOTO W XKMBOTHOTO MHUpPA. ApoMOpdO3Bl Yy PACTCHHHA H

KHUBOTHBIX. HO?[BJICHI/IC, PacCuBCT U BBIMUPAHUC I'PYIIIL )KUBBIX OPraHu3MOB

2.3

Cucrema OpraHm4yeckoro Mupa Kak OTpaxeHue -HBoonuu. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHN3MOB

24

OBOJIOLMS 4YeJoBeKa. AHTPOIOJIOTHUS Kak Hayka. Pa3BuTue mNpeacTaBleHUN O
MIPOUCXOXKICHUN YeloBeKa. Meroapl u3ydeHus aHTpomnorenesa. CxoacTtBa H
pasnuyuus YesloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHE YEJIOBEKA.

JBwxymue cwibl ((hakTophl) aHTpoTioreHe3a. HacnencTBeHHass U3MEHYHUBOCTh U
€CTeCTBeHHbI 0TOOp. OOIIecCTBEHHBIH 00pa3 XU3HMU, U3TOTOBJIEHHE OPYAUN

TPy/a, MBIIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJIMM W BETBU 5SBOJIIOIMM 4YEJIIOBEKA: ABCTPATONUTEKH, YenoBek
ymenslid, Yenoek mnpsMoxonaunuid, YenoBek HeaHaepTanbCkuil, YenmoBek
pa3yMHblidi. Haxonqxum McKomaeMbIX OCTaHKOB, BpeMs CYIECTBOBaHMs, 00JacTb

pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs

2.6

UYenoseueckre packl. OCHOBHBIE OOJIBIIME pachl: €BPOTICOHTHAS (€BpazHiicKas),
HETPO-aBCTPaJIOHTHAS (’xBaTopHuabHA), MOHTOJIOHTHAS (a3marcko-
amMepuKaHcKas). UepThl MPUCIIOCOOICHHOCTH TPE/ICTABUTEIICH YEIOBEYECKUX Pac

K YCJIOBHAM CYIICCTBOBAHUSI. E,I[I/IHCTBO YCJIOBCYCCKHUX pac. KpI/ITI/IKa pacusma

OpranusMbl 1 OKpyXarolas cpeia

3.1

OKoJoTHs Kak HayKa. 33,[[3‘11/1 H pas3acibl 5KOJOTHH. MCTO,Z[BI OKOJIOTHYCCKUX
HCCHeﬂOBaHHﬁ. ODKOJIOTHYECKOE MHPOBO33pPCHUC. Cpez[H obuTaHus OpraHn3mMoB:

BOIHasA, HA3EMHO-BO3AYIIIHAA, I0OYBCHHAA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne  (akrtopel. Knaccudukamuss — skonoruyeckux  (HakTopos:
abuoTuyeckre, OHOTHYECKHME M aHTpONOreHHble. JlelicTBUE HKOJIOTUYECKUX

(hakTOpOB Ha OPTaHU3MBbI

33

AOuoTHnueckue (l)aKTOpLIZ CBCT, TCEMIICpATypa, BJIA)KHOCTb. (DOTOHepI/IOI[I/IBM.
HpI/ICHOCO6HeHI/I${ OpTraHnU3MOB K JEHCTBUIO a0MOTUYECKUX (I)aKTOpOB.

buonoruueckue PUTMBI

34

buotuueckue (l)aKTOpLI. Buapr OMOTHYECKHX B3aHUMOJICHCTBHIA: KOHKYpCHI U,

XUIOHUYCCTBO, IMApPasUTU3M, MYTyaJIn3M, KOMMCHCAJINU3M (HaXJ'ICGHI/I‘-ICCTBO,
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KBapTUPAHTCTBO),  aMEHCAM3M, HEWUTpalu3M. 3Ha4eHHEe  OWOTHYECKUX

B3aUMOJICHCTBUI JIJIs1 CYIIIECTBOBAHUS OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTUKU MOMyJIAINH. OcHOBHBIC II0Ka3aTCIn
NnomyJauuu: 4YUCICHHOCTb, IIJNIOTHOCTb, POKIAAEMOCTb, CMCEPTHOCTL, IPUPOCT,

MUIpanus. I[I/IH&MI/IKEI YUCJICHHOCTH MNOIMYJIAIINU U cé peryisusa

Coo01recTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

Coo0mecTBo opraHu3mMoB — OwuorieHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBas,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buasl-momunantel. CBs3U B

OnoIEeHO3€e

4.2

Okojnoruyeckre cucrteMbl (9kocuctembl). [lonstne 00 o3kocucreme U
ouoreoneHo3e. DOyHKIMOHAJIbHbIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BEleCTB U MOTOK 3HEPTUU B SKOCHCTEME.
Tpoduueckue (muieBble) ypOBHU OKOCHUCTEMBI. [luineBble 1enmu U CeTH.
OCHOBHBIE TOKa3aTelIM SKOCHCTEMBI: OHOMacca, MPOSYKLUSA. OKOJIOTHYECKUE
MUpaMHUbl: TMPOIYKIMH, YHCIECHHOCTH, Ouomaccel. CBOHCTBAa SKOCHCTEM:

YCTOMYMUBOCTD, CAMOPETYIIAIHS, pa3Butre. CyKieccus

4.3

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOIO WJIN
LUIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOT€HHbIE SKOCHUCTEMBI. ATpO3KOCUCTEMBI. YpO603KOCHCTEMBL.
buonoruueckoe 1 X035HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak Qakrop ycroiumBoctu 3kocucteM. CoxpaHeHUE

OMOJIOTMYECKOro pa3HooOpasus Ha 3emiie

4.4

Yuenue B.U. Bepnaackoro o Owmocdepe. I['panHunibl, coctaB U CTPyKTypa
ouocdepsl. XKuoe BemiectBoO U ero ¢yHkiuu. OcoOeHHOCTH Ouochepsl Kak
ro6ansHOM sKOCUCTeMbl. JlMHamMHueckoe paBHOBecHE W OOpaTHas CBS3b B
ouochepe. KpyroBopoTel BemiecTB M OHOT€OXUMHUYECKHE LHUKIBI 3JIEMEHTOB

(yrnepona, a3ora). 3oHanbHOCTh OHOchepsl. OCHOBHBIE OUOMBI CYIITH

4.5

YenoBeuecTBO B Onocdepe 3eMian. AHTPONOTEHHbIE M3MEHEHMs B Ouocdepe.
['mo6anpHbIe FKOTOTHYECKUE TPOOIEMBI.
OcHOBa palMOHAIBHOTO  YNPAaBJIEHUS MNPUPOIAHBIMHU pecypcaMHu U HX

HCIIOJIb30BAHUC. I[OCTI/I)KCHI/IH OHOJIOTHHU U OXpaHa IpHUpoO bl
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Y4eOHHK 110 OMOI0THH
. K.benses. I''M. [IpiMiuia

«O0mas ouonorus. 10 kmace» ans o0ueo0pa3oBareIbHbIX OpraHu3aluii: 6a30BbI yPOBEHb—
M.: [Ipocemienue, 2022

YueOHUK 110 OMOJIOTHH
. K.benses. I''M. [Ipimiuiia

«O0mas ouonorus. 11 kimace» ans o0ueoOpa3oBaTeIbHbIX OpraHu3aluii: 6a30BbI yPOBEHb—
M.: ITpocBemenue, 2022

Pa6ouas terpans [.K.benses. I'.M. JIpmmmuma «O6mias 6uomorus 10,11 xmace»

MATEPHUAJIBI 1JIA YUUTEJIA

YyeOHUK 110 OMOJIOTHH
J.K.benses. .M. JIpiMiuiia

«O0mas ouonorus. 10 kmace» ans 061eo0Opa3oBaTeIbHbIX OpraHu3aluii: 0a30BbIi YPOBEHb—
M.: IIpocBenienue, 2022

Y4eOHUK 110 OMOJIOTHH
H.K.benses. .M. [piMmmiia

«O0mas Oouonorus. 11 kmace» ans oOueo0pa3oBaTeIbHbIX OpraHu3alnii: 6a30BbI YPOBEHbD.
M.: IIpocBenienue, 2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

https://fipi.ru/

https://neofamily.ru/biologiya/task-bank
https://sbio.info/?disableGloballnfoCollect=false ysclid=Imghx6fa8z251502403
https://bio. 1sept.ru/urok/?ysclid=Imghd35pzf305481023
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29
ysclid=lmgi0q33b4278721702
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