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Pabouyas nporpamma
no OHOJIOTHH
YpoBeHb 0611ero oopazoBanus (KJjacc)

(navanbHoe o0lIee, OCHOBHOE 001ee, cpeiHee 00IIee 00pa3oBaHHe ¢ yKa3aHHeM KJjacca)

KoJsnuecTBo yacoB: 9a kiaacc- 65 yacos, 960 Kiaacc-65,9 B - 66

Yyurear Aopamsin Enena BacuibeBHa

Ilporpamma pa3paGorana Ha ocHoBe aBTOpckoii nmporpammbl U.H.Ilomomapésoii, B.C.Kyumenko, O.A.

KopHuiosoi, A.I''’/{lparomujioBa, T.C.CyxoBoii (nmepBbIH BAPHAHT TEMATHYECKOI0
nianuposanusi), Benrana — I'pad,coorBercTByer mnonoxeHusM @eneparbHOrOroCy1apCTBEHHOTO
oOpazoBaTeIbHOrOCTaHAapTa OCHOBHOTI'O ob1rerooOpazoBaHus 2010 r., B TOM qHUCIIe

Tpe6OBaHUSIMKPE3Y IFTaTaMOCBOCHHSIOCHOBHOHOOpa30BaTe IbHOMIIPOrpaMMBL, pyHIaMEHTAIEHOMY SIIPY COAEpIKaHUsI
o01ero

o6pazosanus, ] [pumepHoiinporpammenobuoioruu. IlporpaMmaoTpaxkaeTu A HUTION0KEeHU K OH LIS I HTy XOBHO-
HPaBCTBEHHOTOPA3BUTHIM BOCIIUTAHUSAIIMYHOCTH TpaXkIaHHHA

Poccun, [ IporpamMmMei)opMHUpOBaHUSTY HUBEpCATBHBIXyueOHbIX I CcTBHH( Y YV ]I),COCTaBIAIOIIMXOCHOBY IsICaMopa
3BUTHSMHETIPEPBIBHOT000pa30BaHNUS, BBIPAOOTKUKOMMY HUKATHUBHBIXKAYECTB, IETIOCTHOCTH
00IIEKYIETY PHOT'O,JIMYHOCTHOI'O U O3HABATEJILHOTO Pa3BUTHYYalIErOCs

2022 ropx



IHosicHuTEeNLHAA 3ANIUCKA:

HpezmaraeMaﬂ ImporpaMma COOTBCTCTBYCT ITOJIOKCHUAM CDG,ZIepaJ'H)HOFO roCyaapCTBECHHOI'O 06pa3OBaTeJ'II>HOFO CTaHaapTa

OCHOBHOTI'0 00111eT0 00pa30BaHusl, B TOM YKCIIE TPeOOBAaHUSAM K pe3yibTaTaM OCBOCHUSI OCHOBHOI 00pa30oBaTeIbHOM MPOTrpaMMBl,
byHIaMEeHTAIBHOMY SIAPY coliepkaHust oOuiero oopazosanusi, [[pumepHoil nporpamme o o6uonoruu. [Iporpamma orpaxkaer
UJieu ¥ noyokeHus KoHuenuuu 1yXx0BHO-HPABCTBEHHOTO PA3BUTHS U BOCIIMTAHUS JIMYHOCTH TpaxkaanuHa Poccun, [Iporpammel
(dhopMHupOBaHUS YHUBEPCATBHBIX yueOHBIX AeicTBUl (Y'Y /), COCTaBISIIONTNX OCHOBY JIJISI CAMOPA3BUTHS U HETIPEPHIBHOTO
oOpa3oBaHusl, BHIPAOOTKH KOMMYHHKATUBHBIX Ka4ECTB, IIEJIOCTHOCTH OOMIEKYJIbTYPHOTO, TUYHOCTHOTO U TI03HABATEIHLHOTO
Pa3BUTHS YUALIUXCHL.

[Iporpamma cooTBETCTBYET TPEOOBAHUAM K CTPYKTYpE Mporpamm, 3asiBiaeHHbIM B I'OC.

Pabouas nporpamma coctapieHa Ha OCHOBE:
O3 PD Ne 273 o1 29.12.2012 r. «O06 obpazoBanuu B POy,
[Ipukaza MunoOpHayku PONel1897 ot 17.12.2010 r. «O6 yrBepxkaenun @I'OC ocHOBHOIO 00111€T0 00pa3oBaHusDy,
[ToctanoBnenus ['nmaBHoro canutapuoro Bpadya PO Ne 189 ot 29.12.2010 r. «O06 yrBepx)aenuu Caunllun 2.4.2821 — 10
«CaHuTapHO — MHUAEMHUOJIOTUYECKUE TPEOOBAHUS K YCIOBUSAM U opraHu3aiuu ooyuenus B OOY»,
OcHOBHOI 00pa30BaTeIbHON MpOrpaMMbl OCHOBHOTO 00111er0 oOpazoBanus MbOY nuneit Ne 1 r. IIponerapcka PO,
Yceraa MBOY nunent Ne 1 r. IIponerapcka PO,
VYyeonoro mnana MBOY mureit Ne 1 . [Iponerapcka PO na 2022 — 2023 yueOHslii rox,
[Tonoxenuss MBOY nuneit Ne 1 r. IIponerapcka PO «O pabodeit mporpamMme y4eOHBIX KypCOB, MPEAMETOB, TUCIUTIIUH
(Momyneit) B unee»,

[IpumepHOIi rocyJapcTBEHHOM MporpaMMel o Ouosioruu Jyisi o0meoodpazoBarenbHbix wkod M. H. [Tonomapésa, B.C.
Kyumenko, O.A. Kopuaunosa, A.I'. Jlparomumiios, T.C. CyxoBa. buosiorus: 5-9 xnaccel: nporpamma. — M.: Benrana-
I'pad, 2012. — 304 c.

denepanbHOTO TIEpeUHs YIeOHUKOB, peKOMEHI0BaHHbIX (fomyrieHHbx) MOH PO k ncnonp3oBanuio B 00pa3oBaTeIbHOM
npouecce B OY, aBTOPCKOM porpaMmbl 1o 0uosioruu 5-9 ki. uzgartenbekoro 1neHTpa «Berana-I'pady»: U.H. ITonomapéna,
B.C. Kyumenko, O.A. Kopuunosa, A.I'. Iparomunos, T.C. CyxoBa. buosaorusi: 5-9 knaccel: nporpamma. — M.: Bentana
- I'pad, 2012. — 304 c.



[lenn Owmonornyeckoro oOpa30BaHHA B OCHOBHOW WIKOJIE (OPMYIHUPYIOTCSI Ha HECKOJBKUX YPOBHSX: TJI0OATBHOM,
METanpeIMETHOM, JUYHOCTHOM M MPEIMETHOM, Ha YpOBHE TpeOOBaHUM K pe3yJbTaTaM OCBOEHUS COJEP)KaHUs MPEeIMETHBIX
IPOrPaMM.

['moGanbHbBIE e OMOJOTUYECKOTO 00pPa30BaHUsI SBJISIFOTCS OOITUMU JIJIT OCHOBHOM M CTapIIICH IIKOJIBI U OTIPEIEIISIOTCS
COIMAIBHBIMU TPEOOBAHUSAMHU, B TOM YHCIE W3MEHEHUEM COIMAIbHOW CHUTYallMd Pa3BUTHS — POCTOM HH(GOPMAIMOHHBIX
Meperpy30K, M3MEHEHUEM XapakKTepa M CIOoCOO0B OOIEHUS W COIMAIBHBIX B3aUMOJCUCTBUI (0OBEMBI M CITOCOOBI TOTYyUCHUS
uH(GOpMAIIMN BBI3BIBAIOT OMNpEeNEHHbIE OCOOEHHOCTH Pa3BUTHS COBPEMEHHBIX MOJAPOCTKOB). Hambomnee MmpoayKTUBHBIMH, C
TOYKH 3pEHUS PEIICHUs 3a7a4 Pa3BUTH MOJIPOCTKA, SIBJISETCS COLIMOMOPAJIbHASL U UHTEIJUIEKTyalIbHasl B3POCIIOCTb.

[Tomumo »3TOroO, riIOOaANBHBIE LETUM (HOPMUPYIOTCS € YYETOM PACCMOTPEHHs OHOJOTMYECKOro oOpa3oBaHUS Kak
KOMITOHEHTa CUCTEMBI 00pa30BaHUs B LIEJIOM, IOATOMY OHHM SIBJISIIOTCA HanOoJiee OOIKMMH U COLUAIBbHO 3HAYUMBIMHU.

C y4€ToM BBIIIIEHA3BAHHBIX MTOJAXO0B TJI00ATBHBIMU LEIIMU OMOJIOTUUECKOTO 00pa30BaHUS SIBIISIOTCS:

couyann3anusi 00y4yaeMbIX — BXOXKIEHHE B MHUP KYyJbTYphl U COLHMAIbHBIX OTHOIIEHUH, OOECIeUnBaroNiasl BKIOUEHHUE
y4yalmxcs B Ty WIK UHYIO TPy WIA OOUIHOCTh — HOCHU T€ Jisl €€ HOPM, LICHHOCTEH, OpUEeHTAllNi, OCBaMBaeMbIX B IIPOLIECCE
3HAKOMCTBA C MUPOM KUBOW MIPUPOJIBL;

MpUOOIICHUE K II03HABAaTEIbHOM KYyJIbTYype KaK CHCTEME II03HABaTCIbHBIX (HAYYHBIX) IIEHHOCTEH, HAKOIUICHHBIX
001ecTBOM B cpepe OMOTOTHUECKOM HAYKHU.

[TomuMmo 3TOTO, OHOSIOTHYECKOE 00pa30BaHKE MPU3BAHO OOCCIICUHTh:

OPHUEHTALMIO B CUCTEME MOPAJIBHBIX HOPM M LIEHHOCTEN: NPU3HAHUE HAUBBICIIEN IEHHOCTBIO JKU3Hb U 37J0POBbE YEIIOBEKA;
(bopMHpOBaHNE IEHHOCTHOTO OTHOIICHHUS K YKUBOM MPUPOJIE;

pa3BUTHE NTO3HABATEIBLHBIX MOTHUBOB, HAIPABICHHBIX HA MOJYYEHUE 3HAHUM O KUBOW ITPUPOJIC; MTO3HABATEIbHBIX KAUECTB
JUYHOCTH, CBSI3aHHBIX C OBJAJCHHEM METOJAMM W3YYEHHS MPUPOJbl, (POPMUPOBAHMEM HHTEIUIEKTYAIbHBIX M MPAKTUYECKUX
YMEHUU;

OBJIAJICHUE KJIIOYEBBIMU KOMIIETEHTHOCTSIMHU: Y4eOHO-TIO3HABATENbHOM, HWH(OPMAIMOHHON, IEHHOCTHO-CMBICIOBOM,
KOMMYHHMKAaTUBHOW;

dbopMupoBaHKEe Y 00YUAIOIINXCS MO3HABATEIBHON KYJIbTYpPhl, OCBAUBAEMON B MPOIIECCE TTO3HABATEIBLHOM JACSITEILHOCTH, U
ACTETUYECKOUN KYJIbTYPhI KAK CIOCOOHOCTH SMOITMOHABHO-IIEHHOCTHOTO OTHOIICHHS K 00bEKTaM KUBOU MPUPO/IBI.



[IporpamMma ydeOHOro mpeamera «buosnorus» Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs COCTAaBIEHA B COOTBETCTBUU C
TpeOOBaHUSIMU K pe3ylbTaTaM OCHOBHOTO 00miero o0pa3oBaHus, YTBEpKICHHbIMU @DenepalbHbIM TOCYAApCTBEHHBIM
o0pa30BaTeNbHBIM CTAHAAPTOM OCHOBHOTO OOIIETO 00pa30BaHUs.

[Mporpamma pa3paboTaHa C YYETOM AaKTYaJIbHBIX 3aJad BOCIHTaHUS, OOYYCHHS W DPA3BUTHA OOYYAIONMIMXCS W YCJIOBHH,
HEOOXOJUMBIX JIJIsl PA3BUTHUSl WX JIMYHOCTHBIX W TIO3HABATENBHBIX KA4eCTB, ICUXOJOTHYECKUMH, BO3PACTHBIMH M JIPYTUMHU
0COOEHHOCTSIMHU 00YYarOIINXCSI.

[IporpaMMa y4uTBIBa€T BO3MOYKHOCTh HPOBEIACHMS MPAKTUUECKUX 3aHATHH. bruonornueckoe obpazoBaHuE B OCHOBHOM HIKOJIE
JIOJDKHO o0ecnednuTh (HOpMHpOBaHHE OHOJIOTMUYECKOM M SKOJOTMYECKOW IPaMOTHOCTH, PpAaCHIMPEHUE MPEACTaBICHUH 00
YHUKAJIBHBIX OCOOCHHOCTSX KMBOW IPHUPOABI, O €6 MHOTOOOpa3uu M 3BOJIIOLMH, O YEJIOBEKE KaK OMOCOIMAJIbHOM CYILECTBE,
pa3BUTHE KOMIETEHIMI B PEUICHUU MPAKTUYECKUX 3a/]ad, CBA3AHHBIX C JKUBOW mpuponoil. OcBoeHHe ydyeOHOro mnpeamera
«buonorus» HampaBlIeHO Ha Pa3BUTHE Y OOYYAIOIIMXCS LIEHHOCTHOTO OTHOLIEHUS K OOBEKTaM >KUBOM NPHUPOJBI, CO3JaHUE
yCIOBHM sl (DOPMUPOBAHMSI WHTEJUIEKTYaJbHBIX, TPAXAAHCKUX, KOMMYHUKAIIMOHHBIX, WH()OPMAIMOHHBIX KOMIIETEHIIHM.
OOyuaromuecs OBIAIE€BAOT HAYYHBIMM METOJAMHU PEUICHUS Pa3IMYHBIX TEOPETHUUYECKUX M TMPAKTHUYECKUX 33]ay, YMEHUSIMU
(GbopMyIupOBaTh THUIIOTE3bl, KOHCTPYHPOBATh, IPOBOJUTH OSKCIEPUMEHTHI, OIEHMBATh M AHAIU3UPOBATH IOJYyYECHHBIE
pE3yNbTaThl, COMOCTABIATh UX C OOBEKTUBHBIMU PEATHSIMH KU3HU.

VYuebnsiti npenmer «buonorus» crnocodbcTByeT GOPMHPOBAHUIO Y OOydYalOMMXCS YMEHHS O€30MacHO HCMHOJIb30BaTh
nabopatopHoe 000pyaAOBaHUE, MPOBOAUTL UCCIEIOBAHUS, aHAIM3UPOBATH MOJYYEHHBIE PE3YJIbTaThl, MPEACTABIATh U HAYYHO
apryMEHTHPOBaTh MOJIydeHHbIE BbIBOJIbI. M3ydueHue npeamera «buomnorus» B yactu GOpMUpPOBaHUS Y O0YyHAIOUTUXCS HAYYHOTO
MUPOBO33PEHHUS, OCBOCHHSI OOIICHAYyYHBIX METOAOB (HAONIOJEHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIUPOBAHKUE), OCBOCHUS
MPAKTUYECKOTO0 MPUMEHEHUs] HAYYHBIX 3HAHUM OCHOBAHO HAa MEXIPEAMETHBIX CBS3SAX € npeaMeramu: «Duszukay, «XuMusy,
«I"eorpadus», «Marematukay, «I9konorus», «OCHOBBI 0€30MaCHOCTH KU3HEAEATENbHOCTHY, «McTtopus», «Pycckuil sI3BIKY,
«JIureparypa» u 1p.

Pabouas mporpamMma mo Ouosoruu Uit S- 9 KJIAacCOB COCTaBjeHa C OMOpPOM Ha (PyHIAMEHTAJIBHOE SIAPO COACpPKAHUS
oOmero oopazoBanus (pasaen «buonorusy), Ha OCHOBE IPUMEPHON MPOTPAMMBI OCHOBHOTO OOITIETO 00pa30BaHUs MO0 OMOJIOTHH,
aBropckoil mporpammsl [Tonomapesoit .H., Kyumenko B.C., Kopaunosoit O.A., [Iparomunosa A.I'., Cyxosoii T.C.(buonorus:
5 -11 knaccer: porpamma. — M.: Benrana-I'pad, 2014.).

B paboueli mporpamme coxpaHeHa TpaaullMOHHASI JJISI POCCHUMCKOM IIKOJIBI OpUEHTalus Ha (yHIaMEeHTaIbHBIM



XapakTep oOpa3oBaHus.

Hacrosmas nporpamma 1o OuMojioruu Jisi OCHOBHOM IIKOJIBI SIBJISIETCS JIOTMUECKUM IPOAOIKEHUEM MPOrpamMMmbl s
HA4aJbHOW IIKOJIBI M COCTABJIAET BMECTE C IPYIMMHU IpenaMeramu ((usnueckoit reorpadueit, Xummuen, pU3nNKoil) HENpepbIBHBIHI
IIKOJIBHBIM KypC €cTecTBO3HaHus. llepeunciieHHble HH)KE OCHOBHBIE HJEU Kypca HaxXoAsAT CBOW (yHAAMEHT B Kypce
«OKpy>XaroIiero Mupa.

B ornmmume ot aBTOpcKOW mporpaMMbl pabouasi mporpaMma paccuuTaHa Ha 34 ydeOHbIE HEJENU B COOTBETCTBUU C
y4eOHBIM IUJIAHOM M TOAOBBIM KaJeHAAapHBIM Yy4eOHbIM TpadukoMm. PezepBHoe Bpemsi HCHOIB3yeTcs s 0000IIeHUs u
CUCTEMATU3ALMHU 3HAHUMN U I IPOBEICHUS IKCKYPCHM.

Cpoxu peanmzaruu padodeit mporpammel «buomorus»- 2022-2023 r.

I[lnanupyemble pe3yabTaThbl 00yueHus: «buonorus»

TpeboBanus k pe3yapTaTaM OCBOEHHS Kypca OMOJIOTMH B OCHOBHOM IIKOJIE ONPEAEIIAIOTCS KIIFOUEBBIMU 3aja4aMy OOILEro
oOpa3oBaHMsl, OTPAXKAIOIIUMH UHAUBHUIyaJIbHbIE, OOLIECTBEHHBIE U FOCYAapCTBEHHbIE IOTPEOHOCTH, U BKIIOYAIOT JINYHOCTHBIE,
METaIpEAMETHBIE U IIPEIMETHBIE PE3YJIBTaThl OCBOCHHUS IIPEAMETA.

JIMYHOCTHBIMHM pe3yJIbTaTAMH U3YUCHUS NpeaMeTa «bruonorus» sBIsSOTCs CIEAYIOMNE YMEHHUS:
[TocTeneHnHo BhICTpanBaTh COOCTBEHHOE 1IETTOCTHOE MUPOBO33PEHUE:
— 0CO3HAaBaTh COBPEMEHHOE MHOT000pa3re TUIIOB MUPOBO33PEHUS, OOIIECTBEHHBIX, PEIIUTHO3HBIX, ATEUCTUYECKHX, KYJIbTYPHBIX
TPaJAUIINI, KOTOPBIC ONIPENEIISIOT pa3Hble 00BICHEHUSI POUCXOISIIETO B MUPE;
— C YYETOM ATOr0 MHOT000pa3usi MOCTENEHHO BhIpabaThIBaTh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIC JKM3HEHHBIE BOMPOCHI,
KOTOPBIE€ CTABUT JINYHBIN KU3HEHHBIN OIIBIT;
— YUYUTHCS MPU3HABATH MPOTUBOPEYNBOCTD U HE3aBEPIIEHHOCTh CBOUX B3IJISA/I0B HA MUP, BO3MOKHOCTh UX U3MEHECHUA.
Y4uThbCsl UCMONIB30BaTh CBOM B3TJISAJIBI HA MHUP I OOBSICHEHUS Pa3IMYHBIX CUTyallUM, PEIICHHUs BO3HUKAIOIIUX MPOOJIeM U
W3BJICUCHUS )KU3HEHHBIX YPOKOB.
Oco3HaBaTh CBOM MHTEPECHI, HAXOJUTh U U3y4aTh B YUCOHHUKAX IO Pa3HbIM MpeIMeTaM Marepual (U3 MakCUMyMa), UMEIOIIHMA
OTHOUIIEHHWE K CBOUM MHTEPECAM.
Hcnonb3oBaTh CBOM HWHTEpPECHl sl BhIOOpAa WHAMBUIYyaTbHON OOpa3oBaTEIbLHON TPACKTOPUH, MOTCHIMAILHON Oymylen
npodeccuu ¥ COOTBETCTBYIOUIETO MPOPHUIBHOIO 00pa30BaHUSI.
[TpuoOpeTaTh ONMBIT y4acTus B JiejaxX, MPUHOCSIIHUX TOJIb3Y JFOISIM.



Y4uThCS CaMOCTOSITENILHO BHIOMPATh CTUIJIb TIOBEICHUS, MPUBBIUKH, OOeCcTieurBaomye 0e30macHbli 00pa3 KU3HU U COXPAaHEHUE
3J10pOBbSI — CBOETO, a TaK € OJIN3KUX JIFOAEH U OKPYKAIOIIHX.

Y4uTbCA CaMOCTOSITENIBHO MPOTHUBOCTOSITH CUTYAIIMsIM, MPOBOLUPYIOUIUM Ha MOCTYIKH, KOTOPBIE YTPOXKalOT OE30MacHOCTH U
3JI0POBBIO.

BrIiOupaTh MOCTYNKHM, HalEJIEHHbIE HA COXPAaHEHHE U OEpeKHOE OTHOIIEHHE K NPHUPOAE, OCOOEHHO MXKUBOHM, u30eras
MIPOTHUBOIIOJIOKHBIX MOCTYNKOB, IOCTEIIEHHO y4ach U OCBAMBasl CTPATErHIO PALIMOHAIBLHOTO IPUPOAOIIOIb30BAHUS.

Yuurbcs Y6G)KI[8,TI) APYTrux JIIOI[Gﬁ B HCO6XO,ZIHMOCTI/I OBJIaACHUA CTpaTCI‘I/Ieﬁ PadrOHAJIBHOI'O IIPUPOJOITIOIIE30OBAHMA.
HMcnonp30BaTh AKOJOTHYECKOE MBIIIJICHUE JIIs1 BI)I60pa CTpaTcrun COOCTBEHHOT'O ITOBCACHUA B KAa4CCTBC OI[HOﬁ N3 ICHHOCTHLBIX
YCTAHOBOK.

MeTanpeaMeTHbIMU pe3yJbTaTaMU H3ydeHUs TpeameTa «buomorus» sBisercs (GopMuUpOBaHHE YHHUBEPCATBHBIX yUeOHBIX
nevicteuit (YY]I).

Pecynamuenvie YY/I.

CamocTosTeNNbHO O0HAPYXUBATH U (POPMYIHUPOBATH MPOOJIEMY B KJIACCHOW U MHAUBUIYATBHON YyU4eOHOHN AESTEILHOCTH.
BeiiBurate Bepcuu perieHus MpoOJieMbl, OCO3HAaBaTh KOHEUHBIM pPE3yibTaT, BLIOMpATh M3 TMPEJIOKEHHBIX W HUCKaTh
CaMOCTOSITEJIbHO CPEICTBA JOCTHKEHUS LIEIIH.

CocraBnsaTh (MHIMBUIYAJIbHO WJIM B TPYIE) IUJIaH pelieHus mnpooOsieMbl (BbIMONHEHUs mpoekrta). [logdupars Kk Kaxmaon
npoOseme (3a7a4e) aJeKBaTHYIO € TEOPETHUECKYIO MOJIETTb.

PabGoTtass 1o TpemsIOKEHHOMY U CaMOCTOSTEIBLHO COCTABJICHHOMY IUJIaHy, WCIOJB30BaTh Hapsily C OCHOBHBIMH U
JIOTIOJTHUTENIbHBIC CPEICTBA (CIIPAaBOYHAS JIUTEPATYPA, CIOKHBIE MPUOOPHI, KOMIIBIOTED).

[InanupoBaTh CBOIO MHAMBUAYATHHYIO 00pa30BATEIbHYIO TPACKTOPHUIO.

PaboTaTh 1Mo caMoCTOSATEILHO COCTaBICHHOMY TUIaHY, CBEPSSICh C HUM U LIEIBIO JESTEILHOCTH, UCTIPABIISIST OITMOKHU, UCTIONb3YS
CaMOCTOSTENIbHO M0I00paHHbIe cpeacTBa (B TOM uncie u aTepHer).

CBOOOJIHO TOJIB30BATHCSI BHIPAOOTAHHBIMU KPUTEPHUSIMU OLICHKA M CaAMOOIICHKH, MCXOJ U3 LIeJM U MUMEIOIIMNXCS KPUTEPHUEB,
pazyinyasi pe3yJibTaT U COCOObI ACHCTBUIA.

B xone npeacTaBieHus IpoekTa AaBaTh OLIEHKY €r0 pe3yIbTaTaM.

CamoCTOSITEIbHO 0CO3HABATh MPUUYMHBI CBOETO YCIIeXa WIIM HEYCIeXa U HaXOJUTh CIIOCOOBI BBIXO/a U3 CUTYAIlMHU HEyclexa.
YMETh OLICHUTH CTENEeHb YCIEITHOCTH CBOSH MHIMBUAYaTbHOW 00pa30BaTEeIbHON EATEIIbHOCTH.

JlaBaTh OIIEHKY CBOMM JIMYHOCTHBIM KadeCTBaM M 4YepTaM xapakTepa («KakKoB s»), ONpeessiTh HalmpaBJICHUS CBOETO Pa3BUTHS
(«KaKuM 51 XO4y CTaThy», «4TO MHE JIJIsi 3TOTO HAJI0 CAEIATHY).



Cpeocmeom opmuposanusi perynaTUBHbIX Y Y]l cily’kaT TEXHOJOTHS MPOOJEMHOr0 AMajora Ha 3Tare HU3y4eHHs HOBOTO
MaTepuasa U TEXHOJIOTHs OLEHUBAHUS 00pa30BaTEIbHBIX TOCTIKEHUH (Y4€OHBIX yCIIEXOB).

IHlo3naeamenvuvie YY/I:

AHann3upoBaTh, CPABHUBATD, KIACCUPUIIMPOBATH U 0000IIATH TOHITHS:

— J1aBaTh OMPE/ICIICHNE TOHATHUAM Ha OCHOBE U3yUYE€HHOTO Ha Pa3IMYHBIX MpeaMeTax yueOHOro MaTepuarna,

— OCYIIECTBISATH JIOTUYECKYIO OINEPAIHI0 YCTAaHOBIICHUS POJO-BUIOBBIX OTHOIIICHUII;

— 00001IaTh MOHATHUA — OCYUIECTBJISATH JIOTMUECKYIO OMEpAaIlMI0 MepeXxoJa OT IMOHSATUS C MEHBIIUM OOBEMOM K MOHSTHIO C
00JBIINM 00BEMOM.

CTpouTh JIOTHUECKOE pacCy>KJIeHUE, BKIIOYAIOIIEe YCTAHOBICHUE MPUYMHHO-CIICCTBEHHBIX CBSI3EH.

Co3naBaTh MOJIETTM C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa, MPeoOpa3oBBIBATh MOJIEIH C IIEJIbIO BBISBICHUS
OOUIMX 3aKOHOB, OIPEEISAIONINX JAHHYIO IPEIMETHYIO 00J1aCTh.

[IpeacTaBnsaTh MHPOPMALIUIO B BUJE KOHCIEKTOB, TAOJIUII, CXEM, TPAPHUKOB.

[IpeoOpazoBbiBaTh HHPOPMALIMIO M3 OJHOTO BUJA B APYTOM U BHIOUPATH Y00HYIO 1715 ce0si hopmy (prKcanuu v mpeicTaBIeHUs
uHpopmanuu. [Ipencrapiate nHPOpMALUIO B ONITUMAIIbHON (POpME B 3aBUCUMOCTH OT ajpecara.

[ToHuMas MO3UIKIO APYroTO, pa3inudaTh B €ro peur: MHEHUE (TOUYKY 3pEHUs), 1I0KA3aTeIbCTBO (apryMeHThl), (PaKkThl; THUIOTE3HI,
aKCUOMBI, TEOpUH. [l 3TOro CaMOCTOATENHHO WCIOIB30BaTh pPA3WYHBIC BHUJBI UYTEHUS (W3ydaromiee, MPOCMOTPOBOE,
03HAKOMHTEIHHOE, TOMCKOBOE), TPUEMBI CITYIIaHHUA.

CaMomy co3naBaTh UCTOYHUKY WHGOPMAITUU PA3HOTO TUTIA U ISl Pa3HBIX ayUTOPHil, COOIt01aTh HHPOPMAITMOHHYIO TUTUEHY H
npaBuiia MTHPOPMALIMOHHON 0€30MaCHOCTH.

YMeTh MCTHOJIb30BaTh KOMITBIOTEPHBIE M KOMMYHUKAIIMOHHBIE TEXHOJIOTMH KaK WHCTPYMEHT IS JOCTHIKEHHUS CBOMX IICJICH.
YMeThb BHIOUpATh aJIeKBAaTHBIE 3a7]a4€ NMHCTPYMEHTAJIbHBIEC TTPOTrPAMMHO-AIIAPATHBIE CPEJICTBA U CEPBUCHI.

Kommynuxamuenoie YY/I:

OTcrauBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH apTyMEHTHI, IOATBEPKAAs UX (paKTaMu.

B nuckyccum ymerh BBIABHUHYTH KOHTPApryMEHTHI, Mepedpa3upoBaTh CBOIO MbBICIH (BJIaJIEHME MEXaHU3MOM SKBHUBAJIEHTHBIX
3aMEH).

Y4uTbCd KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IPHU3HABaTh OIIMOOYHOCTH CBOETO MHEHHS (€CIH OHO
TaKOBO) U KOPPEKTHUPOBATH €TO.

[ToHumas MO3UIMIO IPYroro, pa3inyaTh B €ro peyr: MHEHHUE (TOUYKY 3pEHHUs ), 10Ka3aTeNIbCTBO (ApryMEHTHI), (DaKThl; THUIOTE3bI,
aKCHOMBI, TEOPHH.

YMeTh B3IJIIHYTh HA CUTYAILMIO C MTHOW MO3UIIMK U JOTOBAPUBATHCS C JIFOJJbMU UHBIX MMO3UIIMM.



Cpeocmeom  ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y]] cioykar TexHOJOTHS TpoOseMHOro auanora (moOyXKmarommil u
MOBOIAIIMN TUAJIOT) W OpraHu3aIusl padoThl B MaJbIX TPyMIaxX, a TaKKe HCIIOIH30BAHWE HA YPOKAX AJIEMEHTOB TEXHOJIOTHUHU
MPOAYKTHBHOTO YTCHHSI.

[IpeaMeTHBIMHU pe3yIbTaTaMU U3yUEHUS MTpeIMeTa « BUOTIOTHSDY SIBISIFOTCS CIICAYIONINE YMECHUS:
— OOBSICHATH POJIb OMOPa3HOO00pa3usl B MOAIEPKaHUN OMOC(HEPHOT0 KPYrOBOPOTA BEIIECTB.

— XApaKTCPHU30BATh MHAHWBUAYAJIBbHOC PA3BUTHC OpraHU3Ma (OHTOFCHCS), 06p3,30BaHI/I€ ITOJIOBBIX KIJICTOK, OIINIOJOTBOPCHHUC U
Ba)KHEHIIIME ATallbl OHTOICHE3a MHOTI'OKJICTOYHBIX

— IPUBOJIUTH MPUMEPHI TPUCTIOCOOICHHUM Y PACTEHHM U )KUBOTHBIX.

— MWCHOJB30BATh 3HAHMS MO SKOJOTMU MJis ONTUMAJIBHOM OpraHu3auuu OopbObl € HMHQPEKIHMOHHBIMU 3a00JIEBAHUSIMM,
BPEIUTEISIMU IOMAITHETO ¥ IPUYCaZeOHOr0 X031 CTBa;

— MOJb30BATHCS 3HAHUSAMM 1O TEHETUKE U CEJIEKIMH JJI1 COXPAHEHHSI TOPOAHON YMCTOTHI IOMAITHUX >KMBOTHBIX (COOAK, KOIIIEK,
aKBapUyMHBIX PbIO, Kyp U Ip.);

— CO6JIIO,Z[21TB HpO(i)I/IJ'IaKTI/IKy HaCJICACTBCHHBIX 60H€3Heﬁ;

— HMCIOJIb30BaTh 3HAHUS IO TEOPUU HBOJIIOIMH JJIsI ONTUMAILHOM OpraHu3anuu 00pbObl ¢ MH(GEKIIMOHHBIMU 3a00JIEBaHUSIMH,
BPEAUTEIISIMU IOMAITHETO U MPUyCcaeOHOro X034iCTBa.

— HaXOJUTb B MPOSIBJICHUSX KUZHEJCATEIIbHOCTH OPraHU3MOB O0IIIME CBOICTBA JKUBOTO U OOBSICHSTD UX;
— XapaKTeprU30BaTh OCHOBHBIE YPOBHU OPTaHU3ALlMN KUBOTO;
— MEPEYUCIIATh OCHOBHBIE MTOJIOKEHHS KJIIETOYHON TEOPHUH;

— XapaKTepU30BaTh OCHOBHBIE CTPYKTYPHBIC JIEMEHTHI KJICTKH, UX (DYHKITMH U POJIb B KU3HEACATEIHHOCTH 1€JI0T0 OpraHu3Ma,
O0COOEHHOCTH CTPOCHHS KJIETOK Pa3HBIX I[APCTB )KUBBIX OPTaHU3MOB;

— XapaKTCPHU30BaATh oOMeH BC€IICCTB B KJICTKC U CI'0 QHCPIrCTUYCCKOC O6€CHC"I€HI/ICQ
— XapaKTCpHU30BaATbL MATCPHUAJIbHBIC OCHOBBI HACJIICACTBCHHOCTHU U CIIOCOOBI ACJICHUS KIICTOK;,

— YMETb MOJb30BaThCA MUKPOCKOIIOM, TOTOBUTh U PACCMATPUBAaTh IPOCTEUIIINE MUKPOIIPENIAPATHI;



— OOBSICHATH OMOJIOTUYECKUI CMBICT U OCHOBHBIE (POPMBI PAa3MHOKEHUSI OPTaHNU3MOB;

— TIOB30BATHCA TMOHATHSAMH OO0 SKOJOTWYECKOW HUIE W KU3HCHHOW (opme, OHMOIIeHO3e, JKOCHCTEeMe, OHOTEOIeH03e U
OMOTEeOXUMHUYECKOM KPYTOBOPOTE, MPOIYIIEHTaX, KOHCYMEHTAX M PEAYICHTaX, MUIIEBOW MUPaMU/IE, TUIIEBBIX IETIX;

— XapakTepuszoBaTh Ouochepy, €€ OCHOBHbIE (PYHKIIUU U POJIb )KMU3HU B UX OCYIIECTBICHHH;

— KJIaCCI/I(bI/IHI/IpOBaTL JKUBBIC OPTraHU3MBI 110 UX POJISIM B KPYT'OBOPOTC BCUICCTB, BBIACIIATH LCIIN ITMTAHUA B SKOCUCTEMAX



Conep:xkanue yueOHOro npeamera «buosorus»
9-i1 KIIACC
«BHOJIOT'U 1. OCHOBBI OBIIEN BUOJIOT NN »

BBenenne B ocHOBBI 0011eli OuoJsiorum (3 1)

buonorus — Hayka 0 )KUBOM MUDE.

PaznooOpa3ue u oOmue CBOMCTBA KUBBIX OPraHW3MOB. lIpHM3HAKK KUBOTO: KJIETOYHOE CTPOEHUE, OOMEH BEIIECTB U
MIpEBpAICHUE SHEPTHH, PA3IPaXKUMOCTh, TOMEOCTa3, POCT, Pa3BUTHE, BOCIIPOU3BEICHUE, IBHKEHHUE, aIallTallUs.
MHuoroo0pasue GpopM KU3HU, UX POJIb B PUPOJIE. Y POBHHU OPTaHU3AIMH )KUBOU MPUPOJIBI.

Yacrp 1. OcHoBbI n3yuenus o kiaerke (11 4.).

Kinerounas teopusa. CTpoeHHE KIETOK MPOKAPHOT U 3YKAPUOT, KIETOK PACTEHUM, IpUOOB U JKUBOTHBIX (pUCyHKH). OCHOBHBIE
(GyHKIIUM KJIETOYHBIX opraHesyl. B3aumonelicTBre sapa U IUTOIUIa3Mbl B KIIETKE.

XHUMHUUYECKUN COCTaB KMBBIX OpraHu3MoB. Heopranumdeckue (Boga, MUHEpaJIbHBIE COJM) M OpraHUYecKue BeliecTBa (OeKH,
HYKJIEMHOBBIE KUCJIOTHI, YTJIEBObI, TUIUABL: )KUPBI U MAcCja) U UX OCHOBHbIE ()YHKLIUU B OPTaHU3ME.

buocunTe3 Oenka kak peryaupyembiii mporiecc. [Iporpammuoe oOecrnieueHue: posib reHoB. DepMEHTH M UX PEryJsITOpHAs
¢bynkuus (6enku B poiu (epMEHTOB 3aIlyCKaIOT OMOCHUHTE3 OemKa).

buocunTes yrieBonoB Ha npumepe porocuntesa. [loctyrnenue 3HEprUun B KJIETKY U3 BHEITHETO0 UCTOYHHUKA (PHEPTUS COTHIA) U
CUHTE3 MEPBUYHBIX OPTaHWYECKUX COCAMHCHHH M3 HEOPTraHWYCCKUX BemlecTB. DUKcalms YHEPTUU COJHEYHOTO W3ITyYCHHUS B
dhopme XuMHUIECKHX CBsi3el. ABTOTpO(dBI 1 reTepoTpodsl. XemocuHTe3. OOMEH BelecTB B KieTke. MemMOpaHa — yHUBEpCaTbHBIN
CTPOUTEIBHBIN MaTepral KJIETOUHbIX opranesul. [locTymienre BemecTB B KIeTKy. Daroiuro3 u MUHOIUTO3.

vk neneHuss U pa3BUTHUS KIETKH. MUTO3 B Melo3. Poib T€HOB M XpOMOCOM B Tepeladye HACIEACTBEHHBIX MPU3HAKOB B PAIY
KJIETOYHBIX MOKOJICHUW W TTOKOJIEHUM OPTaHU3MOB.

JlabopaTopHasa pabota: «CpasHenue pacmumenbHOU U HCUBOMHOU KIEMOK



Yactp 2. Pa3MHoOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPraHU3MOB (OHTOreHe3) (7 1)

Pasmuoxxenue. IlomoBoe u Oecrosioe pa3MHOXKEHME U UX Ouosormdeckuil cmbica. OOpa3oBaHHE MOJIOBBIX KJIETOK.
OnooTBOpeHKE. 3UroTa — OIIOJOTBOPEHHAS SMIIEKIETKA.

OHTOreHe3 — WHAMBUAYAIBHOE pPa3BUTHE OpraHu3Ma. 3akoH 3apofslmieBoro cxoacrBa K. bapa. DOMOpuoHanpHOE U
NOCTAIMOpHUOHAIbHOE pa3BUTHE. JKU3HEHHBIC MMKIBI: JUYMHKA U B3POCHBIA OpraHu3M, Meramopo3, CMEHa IOKOJICHUH.
JIOCTOMHCTBA M HEJAOCTATKHU Pa3HBIX TUIOB KU3HEHHBIX IIUKIIOB.

TUnu4HBIA OHTOr€HE3 MHOIOKJIIETOYHOTO OpraHu3Mma. BaxkHelmme craauu oHTOreHesa. buosornyeckuii cMmbica IpoOJeHUs U
AKBUIOTEHIMAJIBHOTO JIeJIeHUs KIeTOK. M30bITouHas reneTnyeckas nHGopMalus Kax10M KIETKH — MPEANOChUIKA PEryJIsLIUN €€
(GyHKUMI B Tpouecce pa3BUTHS OpPraHUW3Ma: BO3MOYKHOCTh pEreHepalny, W3MEHEHHe (YHKIHMI KIETKHM B IIpoliecce ee

muddepeHITnanmg.

BereratnBHOE pa3sMHOKEHUE.

JlaGopaTopuasi padora:Paccmomperue MUKpONpenapamos 0eisiuuxcs Kiemox.
Yactb 3. OCHOBBI YUeHHs 0 HACJIEICTBEHHOCTH U MI3MeHYMBOCTH (12 1)

HacnenctBeHHOCTP M M3MEHUYMBOCTh — CBOWMCTBA OpPraHM3MOB. ['€HETHKa — Hayka O 3aKOHOMEPHOCTSX HACIEACTBEHHOCTH WU
M3MEHYMBOCTH. 3aKOHBI HacinenoBanus npuzHakoB W.-I'. Mengens. [IpaBuno noMMHUPOBaHUs M UCKIIOYEHHS W3 Hero. [IpaBuiio
HE3aBHCUMOTO pacuiernyieHus npusHakoB. [[puHuun ynctotel rameT. ['eHotun u peHotun. BzaumopeiicTBre reHOB.

I'eneTnueckoe OIIpCACIICHNC I10JJla M CBA3b I'CHOB C XpOMOCOMAaMMU. CL[CHH@HHO@ HaCJICa0BaHUC. LII/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI
HaCJICICTBEHHOCTH. 3aKOH JIMHESHHOTO PaCIOJIOKCHUS I'CHOB B XPOMOCOME: CHCIIJICHHOC HACJICJOBAHUEC U KPOCCHUHI'OBEDP.

[Ipumepsl u3MeHunBoCcTH. Hopma peakiuu: HacleJACTBEHHAass W HEHACJEACTBEHHAas W3MEHYMBOCTh. ['eHOTUN U (eHOoTHI.
Mytanuu. I'maBHOe 0000I1IeHNE KJIACCUUYECKOW T€HETHUKHU: HACJICIYIOTCS HE NMPU3HAKW, a HOPMBI pearupoBanus. PerynstopHas
MIpUPOJIa peaar3aliuy HacleICTBEHHON nH(OpMaIlUK B X0JIe¢ OHTOTE€HE3a.

HacnenoBanue npusHakoB y uenoBeka. HacnencTBeHHble 00JI€3HU, UX IPUUUHBI U PEYTIPEKICHUE.

OHpC}IGJ’ICHI/Ie I10J1a. HaCJ'IeI[OBaHI/IC IMIPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM. 3HaueHne TCHETUKHU B MCIHUILMHE U 3JpaBOOXPAaHCHUM.



3aKOHOMEpPHOCTA M3MEHYMBOCTU. BHIbl HU3MEHUYMBOCTH: HACJEACTBEHHAass M  HEHACJIeACTBEHHas. ['eHoTunuyeckas
(koMOMHATHBHAS W MYTAllMOHHAs) W3MEHYMBOCTh. MomudukanmonHas uW3MeHYHBOCTh. OHTOTEHETHYECKass H3MEHUYUBOCTD.
[TprunHbl n3MeHYnBOCTH. ONACHOCTU 3arpsA3HEHUS] IPUPOJHOM Cpelibl MyTareHaMu. Fcnosib30BaHWE MyTaluuid JJIsl BBIBEACHUS
HOBBIX (hopM pacTeHuid. ['eHeTnuecku MOIU(DUIIMPOBAHHBIE OPTAHU3MBI, UX 3HAUCHUE.

[Tonsitue o renodonnae. [lonsiTue o reHeTHYecKOM OHOpPa3HOOOpa3UK B MPUPOJIE U XO3SHUCTBE.

JlaboparopHasi paboTta: Buiagnienue ceHOmunuiecKux u oeHomunuyecKux nposieileHull y pacmeHutl pasuslix 6U008 (U1u coOpmos),
npoOUPACMaroWux 8 HeOOUHAKOBLIX YCI0BUSX

Yactb 4. OCHOBBI CeJIEeKIIUN PACTEHNUH, >)KUBOTHBIX 1 MUKPOOPTraHU3MOB ( 5 1)

['eHeTHUeckre OCHOBBI CEJIEKIIMM OPraHU3MOB. 3ajlau U MeTO/IbI cenekiuu. Yuenue H.M.BaBunoBa o nieHTpax MHOrooopasus u
MIPOUCXOXKJICHUS KYJIbTYPHBIX PACTCHU.

Hoctwxenus cenekiuu  pacteHuil. OCOOCHHOCTH METOAOB CEJICKIIMU JKUBOTHBIX. JIOCTHIKEHMSI CEJNEeKIMU >KUBOTHBIX.
Oco0eHHOCTH peruoHaNbHOM (PIIOPHI U hayHBbI.

OcHOBHBIC HAIpaBJICHUS CEJICKIIMA MHUKpPOOpPraHu3MoB. KierouHnas wHxeHepuss W €€ poib B MHUKPOOMOJOTHYECKOU
MPOMBITIUICHHOCTH. [ToHITHE 0 OMOTEXHOJIOTHH.

Yacrs 5. IIpoucxoxaenne ;KM3HM U pa3BUTHE OPraHu4ecKkoro mupa (5 1)

[Ipoucxoxnenune xu3Hu Ha 3emse. Knerounas ¢dopma opranusanuu xu3Hu. [Ipoucxoxxnenue sykapuoT. Bo3HUKHOBEHHE
MHOTOKJIETOUHBIX. CKeNeTHasi peBOJONMsA. BbIXo1 MHOTOKIETOUYHBIX Ha cylry. HazeMmHble TTO3BOHOUYHBIE — KaK COOOIIECTBO
cOOpHIMKOB yposkas. YenoBeKk — IUIOTh OT IUIOTH HA3€MHBIX MO3BOHOYHBIX. DKOJIOTMYECKas pojib 4eloBeka B Ouochepe —
CyneprnoTpeOUuTesIb BCEBO3MOXKHBIX PECYPCOB, BKIIFOUAsi MUHEPAJIbHBIC.

[IpeacTaBienusi 0 BOSHUKHOBEHUH KU3HU Ha 3eMJI€ B HICTOPUU €CTECTBO3HAHUS.

Teopus A.W. OnaprHa u cOBpeMEHHasA TEOPUSI BOSHUKHOBEHUS JKU3HU HA 3eMJIE.

[TosiBneHne MepBUYHBIX JKUBBIX OPraHU3MOB. 3apoXkieHue oOMeHa BellecTB. BO3ZHMKHOBEHHWE MATPUYHOW OCHOBBI NEpenayu
HacieacTBeHHOcTH. [lpeanonaraemasi reTepoTpo@HOCT MEPBUUYHBIX OpPraHU3MOB. PaHHee BO3HUKHOBEHHE (POTOCHMHTE3a W
OMOJIOTUYECKOTO KPYTrOBOPOTA BEIIECTB. ABTOTPOPBI, FETEPOTPOPHI, CHMOMOTPOPHI.

DOBOJIOLMS TPOKAPUOT U 3YKApUOT. BiusiHUME >XKMUBBIX OPraHM3MOB Ha COCTaB aTrMoc(ephl, OCAJOUYHBIX MOPOJ; y4acTUE B
(dhopMHUpOBaHUM NTEPBUYHBIX MTOYB. Bo3HMKHOBEHME OUOChEpPHI.

Oranbl pa3BuTus KU3HU Ha 3emse. OCHOBHBbIE MPHUCIOCOOUTENbHBIE UYEPThl HA3€MHBIX PACTEHHH. DBOIIONUS Ha3eMHBIX
pactenuii. OCBOeHHE CYIIU )KUBOTHBIMHU. OCHOBHBIE UEPThI IPUCIIOCOOTICHHOCTH KUBOTHBIX K HA3€MHOMY 00pa3y *KHU3HHU.



[TosiBnenue yenoBeka. BiusiHue yeaoBeYECKON EATEIbHOCTH Ha MPUPOY 3EMIIH.

Yacrtb 6. Yuenue 00 3Bosonuu (8 u)

OcHoBHbIe nonoxeHus Teopun Y.JlapBrHa 00 3BONIOIUU OPraHUYECKOro Mupa. MICKycCTBEHHBIM OTOOP U €ro posib B CO3JaHUU
HOBBIX (opM. M3MEHYMBOCTH OpPraHU3MOB B MPUPOJHBIX YCIOBHSX. JIBMOKyIIME CHIBI 3BOJIOLMH: HACJIEICTBEHHOCTD,
M3MEHYUBOCTh, OOpb0a 3a CyIIECTBOBAHWE, ECTECTBEHHBIH U HCKYCCTBEHHBIH OTOOp. IIpmcrnocoOieHHOCTh Kak pe3ynbTar
€CTeCTBEHHOT0 0T60pa. OTHOCUTEIBHBIHN XapaKkTep NPUCIOCOOIEHHOCTH. MHOTroo0pasue BUI0B — pe3yJIbTaT IBOJIOLHH.
CoBpeMeHHbIE TMPEACTaBICHUS 00 HSBOJIIOIMHM OPTaHMYECKOTO MHpa, OCHOBAHHBIE Ha MOMYJSIMOHHOM mpuHIune. Bum, ero
kputepuu. llomymsimuonHass crtpykrypa Bupa. llomymsiuss kak ¢opma CymecTBOBaHHMS BHAA M €IWHULA SBOJIOLUU.
DneMeHTapHbIA MaTepuai U (PaKTOPbI IBOJIOLUH.

[Ipoueccel BumooOpa3oBanusd. [ToHsTHE 0 MHKPOAIBOJIIOLMK U MaKpO3BOMIOLMU. buonornueckuil mporpecc M OMOJIOTHYECKUI
perpecc. OCHOBHbBIE HaIlpaBJICHUs 3BOJIOLUHU: apoMopdo3, uavoaganTtauus, jereHepanuss. OCHOBHbIE 3aKOHOMEPHOCTH
JBOJIIOLIUH.

Bnusinue nesTenbHOCTH 4eI0BeKa Ha MUKPOABOJIOLMOHHBIE MTPOLIECCHl B MOMYIIALUAX. [I[poOaemMbl HCU€3HOBEHUS U COXPaHEHUS
penkux BUIOB. LleHHOCTh OMosornyeckoro pazHooOpas3usi B yCTOMUMBOM Pa3BUTHH IPUPOIBIL.

JIBMOKYIIME CUIJIBI U Pe3yibTaThl 3BOMONUK. DopMHUpoBaHUE MPHUCIOCOOIEHUM K cpene ooutanusa. OTHOCUTENBHBIN XapakTep

MPUCIIOCOOIEHHOCTH.

Cucrema oprannyeckoro mupa. CBUIETENHCTBA 00 IBOIONUU U3 00IACTH CUCTEMATHKH,
JlaGopaTopHuasi padora:/3yuenue uzmeHyugocmu y 0Op2aHu3mMos.

. Hacts 7. IIpoucxo:kaenue yejiopeka (aHTponorenes) (5 4)

MecTo 4enoBeka B CUCTEME OPraHUYECKOro Mupa. YenoBek Kak BUJ, €T0 CXOJICTBO C JKMBOTHBIMU U OTJINYKE OT HUX.
JlokazaTtenbCcTBa HSBOJIOLMOHHOTO TMPOUCXOXKICHUS YelloBeKa OT JKUBOTHBIX. Mopdonoruueckue M  (U3HOIOTUYECKUE
OTJIMYUTEIbHBIE OCOOCHHOCTH 4enloBeka. Peub kak cpenctBo oOmieHus y Jnoneid. buoconmanbHas CyIHOCTH ueoBeKa.
B3anMocBs3b colManbHbIX U MPUPOIHBIX (HaKTOPOB B ABOJIONNK YesioBeka. ColnanbHas U MPUPOAHAS cpefa, aJanTaius K Hel
YEJI0BEKA.

YenoBeueckne pachl, X POACTBO W MPOUCXOXKACHUE. YeloBeK Kak eIUHbIH OWONOTHYECKUW BU. JIBUKYIME CHIIBI U ATarbl
3BOJIIOIIMU YEJIOBEKA: APEBHEUIIINE, TPEBHUE U COBPEMEHHBIE JIFOJIH,



OcHOBHBIE ATambl MPOUCXOXKJCHHUS YEJIOBEKA: AaBCTPAJONMMUTEKH, apPXAHTPOIbl, MAJCAHTPOIbI, HEAHTPOIbl. BbIxos
YeJI0BEeKOOOpa3HbIX 00€3bsIH B OTKPBITHIN Janamadt. [IpocTpaHCTBEHHAs! SKCTPANONSAIUS — UCTOYHUK pazyMa U OpYIAUHHOM
nesitenbHoCTU. [lonmyaennsiid xumHuuk. OT cTaga K KOJUIEKTUBY. Pedb 1 BTOpasi CUTHaJIbHAs CUCTEMa KaK CPEJICTBO YIPABJICHHUS
KoJUIeKTUBOM. OcBoeHue OrHs. BoJibIIol KOMJIEKTHB M 0XOTa Ha KPYMHBIX MJIEKONMUTAIOIMX. BO3ZHMKHOBEHUE HCKYyCCTBa U
PEJIUTHUN.

Yactp 8. OcHoBbI 3Kk0j10THH (12 4)

DKOJIOTHSI — HayKa O B3aWMOCBS3AX OPraHU3MOB C OKpyxkaromeid cpenoid. Cpega — HMCTOYHMK BELIECTB, SHEPIUU U
uH(popManuu.
OKkojorudeckue (akTopsl Cpeapl: aOMOTUYECKUE, OMOTUYECKHME M aHTPOIOTreHHble. OCHOBBI 3aKOHOMEPHOCTU JEHCTBUS
(bakTOpOB Cpe/ibl HA OPraHU3MBI.

B3anmooTHOIIIEHNST OpraHU3MOB M UX aJanTaliuid K aOMOTHYEeCKUM (CBET, TeMmIepaTypa, BIaKHOCTb, CyOCcTpaT), OMOTHYECKUM
(KOHKYpEHIIMS, XUITHUYECTBO W Tapa3uTU3M, MYyTyalli3M, KOMMEHCAIN3M, HEUTpaIu3M) U aHTPOIOTeHHBIM (haKTOpaM Cpeibl.
Ponp BHEMIHUX U BHYTPEHHUX (PAKTOPOB B PEryJIALIMU MPOSIBICHUS UHANBUIYAIbHBIX aJalTalllil: CE30HHBIC HAPSbI, JIUHBKA,
CE30HHBIM IMKJ KU3HHU, CE30H pa3MHOXeHus. OCOOCHHOCTHU >KU3HU B BOJHOM, HA3eMHO-BO3YIIHOW, MOYBEHHOM Cpenax.
Opranusm kak cpena oouranusd. [lonsaTre 00 SKOJOrMYECKON HUIIE U KU3HEHHOU (popme.

CoBpeMEHHBIN 3KOJOTMYECKUA KPU3UC W aKTUBHBIA OTBET Ouocdepsl. [IpobiieMbl 3arps3HeHuUsi, MCUEpHaHUs PECYpCcoOB U
pa3opeHus 3€Melb, BBIMUPAHUS KIIFOUEBBIX 3BEHBEB OMOCHEPHOTO KPYrOBOPOTA, IEPEHACENIEHUS, TOJIOAA.

Kak npenoTBpaTUTh nanbHENIIEe pa3BUTUE DKOJIOIMUECKOro Kpu3uca. J[Ba myTu denoBedyecTBa (CAaMOOTPaHUYEHUE WIIA MTOUCKU
nyTell ycroduumBoro pazsutus). HeoOXogumocTb OOBEAMHEHUS YCUIIMII BCErOo YEJOBEYECTBA B PEHICHUM MpoOsieM
HKOJIOTHYECKOTO KpHU3HCa.

Ponp Ouwosoruu B >xku3Hu jdrojed. Oco3HaHWE HCKIIOUMTEIBHOM pOJIM JKW3HU Ha 3eMiie B CO3JIaHUM U TOACPKaHUHU
OJIarONPUSATHBIX YCJIOBUM JKM3HU 4YesioBeuecTBA. PoJib HKOJOTHUECKUX W OMOC(PEpHBIX 3HAHWN B YCTAHOBJIICHUM IMPEISIOB
0e30IacHONM aKTHUBHOCTHU JitoAed. Pojib MEIUIIUHBI, CEIBCKOTO0 W JIECHOTO XO3SMCTBA, OMOTEXHOJOTHU B PEIICHUH MPOOJIeM,
CTOSIIIMX TMEPE]] YETOBEUECTBOM.

Ilnanupyembie pe3yjibTaThl H3y4YeHHsI Y4eOHOI0 peaMeTa, Kypca:



OO0mue OuosIOrHYecKre 3aKOHOMEPHOCTH

Boinycknuk nayuumca:
¢ XapaKTepu30BaTh 00IIME OMOJIOTHYECKUE 3aKOHOMEPHOCTH, UX MPAKTHUECKYIO 3HAYUMOCTH;
¢ MPUMEHSATh METOABl OMOJIOTMYECKOM HayKd Ui W3ydeHHUs OOIMX OMOJIOTMYEeCKUX 3aKOHOMEpHOCTEH: HalaroaaTh u
ONMCBHIBATH KJIIETKM Ha TOTOBBIX MUKPOIIPENapaTax, 3KOCUCTEMBI CBOEH MECTHOCTH;

¢ HCIIOJIB30BaTh COCTABIISAIOUINE MPOCKTHON M HCCIIEAOBATENILCKOM JEATENBHOCTU MO U3YyYEHHUIO OOHIMX OMOJOrMYECKUX
3aKOHOMEPHOCTEH, CBOMCTBEHHBIX UBOW MPUPOJIE; MPUBOIUTH JA0KA3aTEIbCTBA HEOOXOIMMOCTH 3aIIUTHI OKpPY KAIOIIEH
Cpelbl; BBIIEIATh OTIMYUTENbHBIE NPU3HAKU JKUBBIX OPTaHM3MOB; CYIIECTBEHHbIC NMPU3HAKH OMOJIOTMYECKUX CHUCTEM U
OHMOJIOTHYECKHUX MPOIIECCOB;

¢ OpUEHTHPOBATHCS B CHUCTEME ITO3HABATEIBHBIX LIEHHOCTEH: OIEHMBATh WHGOPMAIMIO O MACSITEIHHOCTH 4YEJIOBeKa B
IIPUPOJE, MOTYYAEMYIO U3 PAa3HBIX UICTOYHUKOB;

%% aHAIM3MPOBATH U OLCHUBATDH MOCIEACTBHS JEATEIFHOCTH YEIOBEKa B IPUPO/IE.

Bbll’lyCKHuK noiyium 603MONCHOCHLIb HAYHUUMDBbCA:

X BbIABUI'aTh T'HITIOTC3bI O BO3MOZKHBIX ITOCICACTBUAX ACATCIIBHOCTH YE€JIOBCKA B OKOCUCTEMAX U 6I/IOCC1)CpC;
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¢ apryMeHTUpPOBATH CBOIO TOUYKY 3PEHUS B X0JI€ JUCKYCCUU IO 0OCYKIEHUIO II100aTbHBIX 3KOJIOTHYECKUX MPOOIIEM.

«ITopTpeT BHINYCKHMKA OCHOBHOM HIKOJIBD):
e OO CBOM Kpail 1 cBo€ OTeuecTBO, 3HAOIINI PYCCKU U POJHOM S3bIK, YBAXKAIOIIUA CBOW HApOJ, €ro KyJIbTypy U

JTyXOBHBIE TPATULINH;

® OCO3HAIOUIUN U MIPUHUMAIOLIUNA IIEHHOCTH YEJIOBEUECKOU KU3HU, CEMbH, TPAXKJAHCKOTO OOIIECTBA, MHOTOHAIIMOHATILHOTO
POCCHIICKOTO HAapO/ia, YEJIOBEUECTBA;

® AKTUBHO U 3aMHTEPECOBAHHO MO3HAIOIINNA MHUP, OCO3HAIOIIUN IEHHOCTh TPYy/Aa, HAYKH U TBOPYECTBA;

® YMEIONINI yYUTHCS, OCO3HAIOIINNA BaXKHOCTh 00pa30BaHUS U CaMOOOpa30BaHUS VISl KU3HU U JIEATEITLHOCTH, CTIOCOOHBIN
MIPUMEHSATH NTOJTYYCHHBIE 3HAHUS HA MTPAKTUKE;

® COLMAJIbHO AKTHUBHBIM, YBAXKAKOIIMKA 3aKOH UM MPABONOPSIAOK, COU3MEPSIONIMNA CBOM IIOCTYIIKA C HPAaBCTBEHHBIMU
IIEHHOCTSIMHU, OCO3HAIOIINI CBOM 005I3aHHOCTHU TIepel CeMbEH, 001ecTBoM, OTEYECTBOM;



® YBAKAIOUMU APYTUX JIIOAEH, YMEIOINWA BECTU KOHCTPYKTUBHBIM JAUAJIOT, JOCTUIAaTh B3aMMOIIOHUMAHHUs, COTPYIHUYATH
JUISL JOCTUKEHUSI OOILUX PEe3ysIbTaTOB;

® OCO3HAaHHO BLIHOJIHSIIOHII/Iﬁ I[mpaBujia 3J0POBOIO U 3JKOJOTIHMYCCKH IICJIGCOO6p3.3HOFO 06pa33 KHN3HU, 0e30macHoro JJIs1
YCJIOBCKA U Oprmammeﬁ CTO CpCIbl,

® OpPUEHTHUPYIOUIMICS B MUpe Mpodeccuil, TOHUMAIOUUMN 3HaYeHHEe NPO(ECCHOHATBLHON AEATENBHOCTU [IJISi 4YEJIOBEKaB
MHTEpecax YCTOMYMBOIO Pa3BUTH OOIIECTBA U IPUPOIBDY.

TemaTtuueckoe IIAaHUPOBAHUC

TeMa KonnyectBo uacos KontpomnbHbIe JIaGopaTopHbie pabOThI
paboThI

1.06mue 4

3aKOHOMEPHOCTH
JKU3HH
2. 11 Jlabopamopnasn KoHTposnpHas

3aKOHOMEpPHOCTH paboma Ne 1 paborta Ne 1

——— «MHnoroobpazue

KJIETOYHOM YpOBHE KJIETOK DyKapHoT.
CpaBHeHue

PACTHUTCIIbHBIX U
KHNBOTHBIX KIJICTOK»

Jlabopamopnas
paboma Ne 2
«PaccmarpuBanue
MUKPOIIPENApaATOB C
JETSIUMHUCS
KJIETKaMI)




3. 17 Jabopamopnasn KontponbHas
3aKOHOMEPHOCTH paboma Ne 3 pa6ora Ne 2
JKU3HU HA «BplIsiBIIEHUE
OpraHu3MeHHOM HACJIEJICTBEHHBIX U
ypoBHE HEHACJICICTBEHHBIX
IIPU3HAKOB Y PACTCHUM
Pa3HBIX BUIOB
Jaoopamopnas
paooma Ne 4
«3yuenue
M3MEHUYNBOCTH Y
OpTaHU3MOBY»

4, 20 Jlabopamopnasn KonTponbhas
3aKOHOMEPHOCTH paooma Ne 5 pa6ota Ne 3
NPOMCXOKICHUS U «ITpucnoco6IeHHOCTh
pa3BUTHSA KU3HU OpPraHMU3MOB K CPCIC

Ha 3emJie oOHuTaHUS»
S. 12 Jlabopamopnas KonTponbHas
3aKOHOMEPHOCTH paooma Ne 6 pabora Ne 4
B3aHMOOTHOIIECHHMI «O1eHKa KauecTsa
OpraHu3MoB H OKpYKarouieu Cpeabn»
cpeabl
BCETO 66 6 4







9a kJjacc (65 u.)

CozepkaHue pa3iesioB | Jiarq OCHOBHOE cojiepKaHune XapaKTepUCTHKA OCHOBHBIX BHU/I0OB JIeSITEJIbHOCTH 00YUYaI0IIEerc
npuMepHoi 1o TeMaM padoyei
NMPOrpamMmblI 9a 98 NMPOrpamMMblI
90
Tema 1. O61Me 3aKOHOMEPHOCTH KU3HU (5 1)
1.buonorus kak Hayka. 5. | 6/ | 1 buoJsiorusi — HayKa 0 }KHBOM Ha3piBaTh U XapakTepu30BaTh pa3IMuHbIC HAYYHbIE 00J1aCTH OHOJI(
Posb Guosnoruu B 09 | 09 | mupe XapakTepu3oBaTh poJib OMOJIOTMYECKUX HAYK B IPAKTUUYECKOM J1es
MPAaKTHYECKOM buonorust — Hayka, uccleayromas
JeSITeTLHOCTH JIIOIEH XKU3Hb. V3yueHue npupobl B
oOecrieueHuN BbDKUBAHUS JIIO/IEH Ha
3emute. buosnorus — cucrema
Pa3HbIX OMOJIOTMYECKUX o0sacTen
Hayku. Ponb Guonoruu B
MPAKTUICCKON JIEATETLHOCTH
monen
2.MeTobel u3ydeHus 07| 8. | 2 MeToabl OMOJIOrHYECKHUX OO0OBACHATH Ha3HAYEHUE METOJIOB UCCIIEI0BAHNUS B OMOJIOTHH.
opranu3moB: HaOmonenue, | .0 | 09 | uccaenoBanuii XapaxTepr3oBaTh U CPAaBHUBATH METOBI MEXTY COOOHM.
U3MEpEHUE, IKCIIEPUMEHT 9 MeTonbl U3ydeHUsl JKUBBIX CoOmronath npaBuia paboThl B KaOMHETE, 00palieHus ¢ 1adboparoj
OpraHU3MOB: HaOIIOJIEHHE, 000pyI0BaHUEM
M3MEpeHUe, CPaBHEHHUE, OMMCAHKE,
AKCIIEPUMEHT, MOJICITUPOBAHNE.
[IpaBuna paboTsl B KaOUHETE
OMONOTHY ¢ OMOJIOTUYECKUMHU
mpudoOpamMu U HHCTPYMEHTAMU
3.0TIMunTeNnbHBIC 12 | 13 | 3 O0uue cBOiicTBA JKUBBIX Ha3spiBaTh 1 Xxapakrepu30BaTh MPU3HAKH KUBBIX CYIIECTB.
MPU3HAKU KUBBIX 0 | .0 | opranusmoB CpaBHMBaATh CBOMCTBA JKMBBIX OPTaHU3MOB U T€JI HEXKUBOW MPUPO]
opranuzMoB. Ocobennoctu | 9 | 9 | OmIMuUTENbHBIE IPU3HAKHU )KUBOTO | BBIBOJIBI
XUMHUYECKOTO COCTaBa Y HS)KMBOTO: XUMHUYECKUH COCTaB,
’KUBBIX OPTaHU3MOB: KJIETOYHOE CTpOeHHEe, OOMEH
HEOPTraHWYECKHUE U BEIIECTB, Pa3MHOKCHHUE,
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OpraHUYEeCKHE BEUIECTBA, HACJIEJICTBEHHOCTh, U3MEHYNBOCTb,
UX POJIb B OPTaHU3ME pOCT, pa3BUTHE, PA3TPAKUMOCTD.

B3anmocBs3b KUBBIX OPTaHU3MOB U

Cpenbl
4. PazHoobOpasue 14 | 15| 4 Muoroo6pa3ue ¢popm KU3HU Pazmmuats ueteipe cpesl Ku3HA B Onocdepe.
OpraHU3MOB. 0 | .0 | Cpenpl xku3HU Ha 3emiie U XapakTepu3oBaTh OTIMYUTEIbHBIE 0COOCHHOCTH MPEACTaBUTENEH
OtnuuurensHble pu3Haku | 9 | 9 | MHOroobpasue ux OpraHu3MOB. YKUBOU MPUPOJIBI.
MpeICTaBUTENEN Pa3HBIX Knerounoe pa3nooOpaszue OOBACHATH OCOOEHHOCTHU CTPOCHUS U HKUZHEACSITEILHOCTH BUPYC(
[[aPCTB KHUBOU MPUPOIBI OpraHM3MOB U UX Hapctsa. Bupycel | OnpenensiTe NOHATHE «OMOCHCTEMAY.

— HEKJIETOYHas (popMa KU3HHU. XapakTepu3oBaTh CTPYKTYPHbBIC YPOBHU OpTaHU3AINH KU3HU

Pa3noob6pasue 6uocucrem,

0oTOOpaXkarollee CTPyKTypHbIC

YPOBHU OpPTaHU3AINH KU3HU

Tema 2. 3aKOHOMEPHOCTH KM3HHM HA KJIETOYHOM ypoBHe (10 1)

5.Knerounoe crpoenue 1 | 2 | 5Mnoroodpasue OrnpenensaTe OTINYUTENBHBIE TPU3HAKN KJIETOK MPOKAPHUOT U DyKa
OpTraHHU3MOB. 9 | 0 | kiaeTok [TpuBOAUTH IPUMEPHI OPTAHU3MOB MPOKAPUOT U FYKAPHUOT.
MHorooOpa3zue KJIETOK. : O600u1IeHNE paHee U3y4eHHOro XapakTepu3oBaTh CYIIECTBEHHbIEC TPU3HAKH JKU3HEESITEIbHOCTU
Metonb! u3yuenus xuBbix | 0 | O | marepmana. MHOroobpasue TUTIOB CBOOOTHOKUBYIICH KIETKH U KIIETKH, BXOJSIICH B COCTaB TKaHMU.
OpraHu3MoB: HaOmoneHue, | 9 | 9 | KIeToK: CBOOOAHOXKUBYILKE U Ha3piBaTh MMeHa y4EHBIX, MOJTOKUBIITNX HAYAJI0 U3yUYCHUIO KIIETKI
U3MEpEHHE, IKCIEPUMEHT oOpasyrolue TKaHH, IPOKapUOTHI, CpaBHUBATh CTPOCHUE PACTUTEIHHBIX U KUBOTHBIX KJIETOK.

ayKapuoThl. Posib y4€HBIX B DuKCHPOBATh PE3YALTATH HAOIIOACHUM U JIeJIaTh BHIBOBI.

M3YUYEHUH KIIETKH. Co0mronath npaBuiia paboThl B KaOMHETE, 00paIleHus ¢ 1adboparoj

o0opyI0BaHUEM

Jaoopamopnasn paboma Ne

1

«MHoOr0o00pa3ue KJIETOK 3yKapHOT.

CpaBHEHHE pACTUTEIBHBIX U

KUBOTHBIX KIJIETOK»
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6.0cobennoCcTH 21| 22 | 6 XuMHu4yecKHe BelecTsa B Paznuyarh 1 Ha3bIBaTh OCHOBHBIC HEOPTAHUYECKUE U OPTAHUYECKE
XUMHUYECKOTO COCTaBa 0 | .0 | kaeTke KJIICTKH.
KUBBIX OPTaHU3MOB: 9 | 9 | OGobuieHHe paHee N3yYCHHOTO OOBACHATH QYHKITUU BOJIbI, MUHEPATHLHBIX BEIIECTB, OCIIKOB, yTIIe
HEOpPraHUYECKUE U Mmarepuaia. OcobeHHOCTH HYKJICMHOBBIX KHUCJIOT B KJIETKE.
OpraHUYEeCKHE BEUIECTBA, XUMHUYECKOTO COCTaBa KUBOUH CpaBHHUBATh XUMHUYECKHIA COCTAB KJIETOK KUBBIX OPTAHU3MOB U T€
UX POJIb B OPTaHU3ME KJIETKH ¥ €TO CXOJICTBO y Pa3HBIX TIPUPOIBI, ACTIATh BHIBOJIBI
TUTIOB KJIeTOK. Heopranuueckue u
OpraHUYeCKUE BEIECTBA KIETKHU.
Coneprxanue BOJIbl, MUHEPAJIbHBIX
COJIeH, YITIEBO/IOB, JIUMHUIOB, OCJIKOB
B KJIETKE U B opranusme. Mx
(GYHKITUHU B KU3HEIEATCILHOCTH
KJICTKH
CrpoeHue KIETKU: SApO, 26 | 27 | 7 CTpoeHuUe KJIeTKH Paznuyarh OCHOBHBIE YaCTH KJIETKH.
KJIETOYHAsE 000JI0UKa, 0 | .0 | CtpykTypHBIEC YaCTH KJICTKH: Ha3piBaTh 1 00BSACHATH CYIIECTBEHHBIC MPU3HAKN BCEX YaCTEH KIIC
nasMarudeckas MemOpana, | 9 | 9 | memOpana, spo, HUTOIIA3Ma C CpaBHUBaTh 0COOCHHOCTH KJIETOK PACTCHUHN U KUBOTHBIX
UTOIIa3Ma, MIaCTHUIBI, OpTaHOWJIAMH U BKJIFOUCHUSIMH
MUTOXOH/pHH, BAKYOITH. 28 | 29 | 8 Opranouabl KJeTKH U UX BriaensaTe 1 Ha3bIBaTh CYIIECTBEHHBIC TIPU3HAKU CTPOCHUS OPTaH(
XPOMOCOMBI 0| .0 | pyHkuuu Paznuuates opraHou bl KJIETKM HA PUCYHKE yUeOHHUKA.
9 | 9 | MemOpanubie U HeMeMOpaHHBIE OOBACHATH QYHKITUHU OTACIBHBIX OPTAHOUIOB B JKU3HEIEATEIHHOC
OpraHOM/IbI, OTINYUTEIbHBIC Y )KUBOTHOM KJIETOK
0COOEHHOCTH UX CTPOCHUS U
byHKITIN
OOMEH BeIIEeCTB U 03| 04 | 9 O0OMeH BelecTB — OCHOBA OnpeaensaTs MOHATHE «OOMEH BEIICCTBY.
MIPEBPAIICHHS SHEPTHUH — 1 | .1 | cymecTBOBaHHS KJIETKH YcTaHaBIMBaTh Pa3InIUe MOHITHH «AaCCUMUIISAIIASY U <«JTUCCUMILT:
MIPU3HAK JKUBBIX 0 | 0 | Ilonarue o6 oOMeHe BEIIECTB KaK XapaKTepu3oBaTh U CPaBHUBATH POJIb ACCUMUJISIINHA U TUCCUMUIISA
OpraHU3MOB COBOKYITHOCTH OMOXUMHUYECKUX KU3HEIEATEILHOCTH KJICTKH, JCJIaTh BEIBOJIBI HA OCHOBE CPaBHEHY
peakiuii, 06ecreurnBaroIMnX OO0bsacHATh posib AT® kak yHUBEpPCATBLHOTO NEPEHOCYMKA U HAKOT
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KUZHEACATEILHOCTD KIETKH. XapakTepr30oBaTh SHEPTETUUECKOE 3HAUCHUE OOMEHA BEILIECTB IS
3HaueHUE ACCUMUJISILIUY U opraHuszma
JTUCCUMWISIIIUU B KJIETKE.
PaBHOBECHE SHEPrETHUECKOTO
COCTOSIHHSI KJIIETKH — 00OecIreueHne
€€ HOPMaJIbHOTO
(YHKITMOHUPOBAHUS
.Oprannueckue BemectBa. | 05| 6. | 10 buocunTe3 6esika B JKMBOM OnpenensiTe MOHATHE «OMOCUHTE3 OEITKaY.
Wx ponb B opranuzme 1 | 10 | kaerke BoiensTh ¥ Ha3pIBaTh OCHOBHBIX YYaCTHUKOB OMOCHHTE3a OelKa |
0 [Tonsitue o OmocuHTE3€. DTAIbl Paznuuate 1 xapakTepu3oBaTh 3Talbl OMOCUHTE3a OEIKa B KIIETKE.
cuHTe3a Oenka B kieTke. Poib OTBeuaTh Ha UTOTOBBIE BOIIPOCHI
HYKJICMHOBBIX KMCJIOT U pUOOCOM B
OMoOCHHTE3€E OEJKOB
10| 11 | 11. buocuHTe3 yIJIEBOOB — OrnpenensaTe NOHATUE «(DOTOCUHTESY.
10| .1 | doTocunTe3 CpaBHuBathb ctaguu (OTOCUHTE3A, I€JaTh BBIBOJbLI HA OCHOBE Cpa
0 | IlonsTtue o poTocHHTE3E KAK XapakTepu3oBaTh 3HaY€HHE (OTOCUHTE3A JJIsl PACTUTEIBLHOM KIIET
MPOILIECCE CO3/IaHMSI YITIEBOJIOB B 1EJI0M
KUBOM KJIeTKe. [[Be cTaguu
dboTOCHHTE3a: CBETOBAS U
TEMHOBasl. YCIIOBHS IPOTEKaHUs
dboTocuHTE3a U €T0 3HAUYCHUE IS
MIPUPOJIBI
Ponb npixanus B 12 | 13| 12 ObecneyeHue KIeTOK OrnpenensTe MOHATUE KIIETOYHOE IbIXaHUEY.
KUZHEACATEIbHOCTH 1 | .1 | oneprueii CpaBHUBAThH CTAIUU KJIETOYHOTO JIBIXaHUS U JIETaTh BHIBOJIBI.
KJIETKU U OpTaHU3Ma 0 | O | IlonsTHe O KJIETOYHOM JbIXaHUU XapaxkTepu30BaTh 3HAUCHHUE KJIETOYHOTO AbIXaHUSI JIs1 KIETKHU U O]
KaK o Ipoiiecce o0ecreyeHus BBISIBASTE CXOACTBO M pa3aInyus AbIXaHUS U (POTOCUHTE3A
KJIETKH 3Hepruen. Ctaauu
KJIETOUHOTO JILIXaHMUSI:
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Oeckucnoponnas (pepMeHTaTUBHAS,
WJIU TJIMKOJIA3) U KUCTIOPOIHASL.
Ponb MUTOXOHIpUI B KJIETOYHOM
JIbIXaHU U
MHoroo0pasue KJIEeTOK. 17 | 18 | 13 Pa3zmMHOxkeHME KJIETKH U €€ XapakTepu30BaTh 3HAYCHUE PA3MHOKECHUS KJIETKH.
Pasmuoxxenue. MeTtozsl 1 | .1 | »KM3HEHHBIH UK CpaBHUBATh J€JIEHUE KIETKU IPOKAPUOT U 3YKAPUOT, JEIaTh BBIBC
W3Y4YEHUS KUBBIX 0 | O | Pa3MHOXeHUE KIETKU TyTEM CpaBHEHHSI.
OpraHU3MOB: HaOJIO/ICHNUE, JieJieHus1 — o011iee CBOMCTBO OrnpenensiTe MOHATUS] «KMHUTO3», «KJIICTOUHBIA LIMKID.
U3MEpEHNE, IKCIIEPUMEHT KJIETOK OJHOKJIETOYHBIX U OOBACHATH MEXAHU3M pacIpe/ieNIeHUs HACIEeICTBEHHOTO MaTepual
MHOTOKJIETOYHBIX OPTaHU3MOB. JIOUEPHUMHU KJIETKAMU Y IPOKAPUOT U DYKAPHUOT.
KiierouHoe nenenue y npokapuot Ha3piBaTh 1 XapakTepU30BaTh CTAIUH KJIETOYHOTO IUKIIA.
— JIeJIEHUE KJIETKU HaJ[BOE. HaOnronath v OnuChIBaTh IESAIIUECS KIETKU IO TOTOBBIM MUKPOT]
JleneHne KIEeTKA y DYKapHoT. DUKCUPOBATH PE3YIBTATHI HAOIIONEHUI, (POPMYIHPOBATH BHIBOBI
Murto3. ®a3el muTo3a. XKuznennoiii | CoOmrofarh npaBuia paboThl B KaOUHETE, 0OpalieHus ¢ Jaboparof
LUKJI KJIIETKU: UHTep(da3a, MUTO3. 000pyI0BaHUEM
Pa3nenenue kjieTOUYHOTO
COJIEP>)KMMOTO Ha JBE J0YEPHUE
KJIETKH.
Jlabopamopnasa paboma Ne 2
«PaccmarpuBanue
MUKPOIIPENAPATOB C ACISIIUMUC
KJIETKaMIU»
13. 19| 20 | 14 KP Ne 1 O6001u1ienue u XapakTepu30BaTh CYIIECTBEHHbIEC MPU3HAKUA BAKHEUIINX MPOIIECC
1 | .1 | cucremarusanus 3HAHUM [0 TeMe | >KU3HEACITEIbHOCTH KIETKH.
0 | 0 | «3akoHOMEpPHOCTH KU3HM HA Hcnonb3oBarh HHPOPMALTMOHHBIE PECYPCHI 1JIs1 TOJITOTOBKHU MPE3E
KJIETOYHOM YPOBHE» COOOIICHMI 10 MaTepruanaM TEMbI
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Tema 3. 3aK0HOMEPHOCTH KU3HM HA OPraHU3MeHHOM ypoBHe (17 1)
140O0MeH BewiecTs U 2. | 1. | 15 Opranuzm — OO00CHOBBIBaTH OTHECEHHE KMBOI'O OpraHU3Ma K OMOCUCTEME.
npespaiienus sueprud — | 11 | 11 | oTrkpbITas xKuBasi BoiaensTe cyniecTBeHHbIE TPU3HAKU OMOCHUCTEMBI «OPTaHU3M»: OOMEH Bell
MIPU3HAK JKUBBIX cucreMa (Onocucrema) MIPEBPAICHHS] SHEPTUH, IUTAHKUE, IbIXaHUE, TPAHCIIOPT BEIIECTB, CBSA3H C B
OpraHu3MOB Opranusm Kak KnBast OOBACHATH IIEIIOCTHOCTD U OTKPHITOCTH OMOCHUCTEMBI.
cucrema. KoMIoHEHTBI XapakTepu3oBaTh CIIOCOOHOCTh OMOCUCTEMBI K PETYIISIIUMH ITPOLIECCOB KU3
CUCTEMBI, X
B3aMMO/ICHCTBHE,
o0ecrednBaronee
LIEJIOCTHOCTh OMOCHCTEMBI
«oprau3m». Perymsanus
MIPOLIECCOB B OMOCHUCTEME
Pa3noob6pasue 7.1 | 3. | 16 bakTepuu u BUpPYCHI BoiaensaTs cyniecTBeHHbIE TPU3HAKKU OaKTepuid, TUaHOOAKTEPU U BUPYCOR
oprann3mMoB. bakrepun. 1 11 | Pa3znooOpa3zue popm OOBsCHATH (Ha KOHKPETHBIX MTPUMEPAX) CTPOCHHUE U 3HAYEHUE OAKTEPHiA, 11
MHoroo6pa3ue 0akTepuii. OpTaHU3MOB: BHUPYCOB.
Posnb Gakrepuii B mpupoe OJTHOKJIETOUYHBIE, PaccmarpuBath 1 0OOBSICHATH IO PUCYHKY YUEOHHKA MPOLECC MTPOHUKHOBEH
Y B KU3HH YEJIOBEKa. MHOTOKJIETOUHBIE U KJIETKY U €r0 pa3MHOKECHHUS.
Bupycbl — HekseTouHbIe HeKJIeTouHble. bakrepuun [IpuBonuTh IpuMEpPHI 3a00JI€BaHU, BBI3BIBAEMBIX OAKTEPUSIMU U BUPYCaMI
dbopMbl. 3aboseBaHus, KaK OJIHOKJICTOYHBIE
BbI3bIBa€MbI€ OAKTEPUSIMU N0s1IEPHBIE OPTaHNU3MBI.
1 BUpycaMu. Mepsl Bupycel kak HekneTouHas
PO IITAKTUKA dbopMa KU3HHU.
3a0o0JeBaHM OTnuuTenbHbIE
0COOEHHOCTH OaKTepuil U
BUPYCOB. 3HAYEHUE
OaxkTepHii 1 BUPYCOB B
npuposie
Pactenus. Knetku n 9.1 | 8. | 17 PacTuTteibHbIH Boiienars 1 000011aTh CyniecTBEHHbIE TPU3HAKK PACTEHUM U PACTUTEIIHHC
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OpraHbl PACTECHUM.
Pasmuoxenune. becronoe u
MIOJIOBOE Pa3MHOKEHHE

OPraHu3M M ero
0CO0EHHOCTH

I'maBHBIC CBOMCTBA
pacTeHui: aBTOTPOPHOCT,
HECIIOCOOHOCTH K
aKTUBHOMY
MEePEIBUKEHUIO,
pa3MelIeHue OCHOBHBIX
yacTeld — KOpHs U rmooera
— B JIBYX Pa3HBIX Cpeax.
OcobenHOCTH
PaCTUTENBLHON KIIETKHU:
MIPUHAJITICKHOCTD K
AyKapuoTaM, HaJu4uue
KJIE€TOUHON CTEHKH,
TJIACTU]T U KPYTTHBIX
Bakyosieil. CriocoOsl
Pa3MHOKEHHUS pACTCHUM:
II0JIOBOE M Oecmosioe.
Oco0EeHHOCTH TTOJIOBOTO
Pa3MHOXKEHUS.

Turmel 6ecIojioro
Pa3MHOXKEHUS:
BEreTaTUBHOE, CIIOpaMH,
JIEJICHUEM KJIETKH HaJIBOE

XapaxkTepru30BaTh 0COOEHHOCTH MPOLIECCOB KU3HEACATETbHOCTH PACTCHUN
IbIXaHusl, (POTOCHHTE3a, PA3SMHOKEHUS.

CpaBHuBaTh 3HaYEHHE MOJIOBOTO U OECIIONIOTO CIIOCO00B pa3sMHOXKEHUS pac
BBIBOJIbI HA OCHOBE CPABHEHUS.

OOBACHATH pOJIb PA3JIMYHBIX PACTEHHI B )KMU3HU YEJIOBEKA.

[IpuBOAUTH MPUMEPHI UCIIOIH30BAHUS YEIOBEKOM PA3HBIX CIIOCOOOB pa3MH
B XO3SICTBE U B IPUPOJE

MHuoroo0Opa3zue pacTeHuid,
MIPUHIIAIIBI UX
KJ1accupuKauu

14| 10

18 Muorooopa3ue
pacreHuii ¥ 3HAYEHHUE B
npupojae

O06o00611eHNe paHee

Boigenste 1 00001aTh CylIeCTBEHHbIE IPU3HAKU PACTEHUH PA3HBIX TPYTII.
IIPUMEPBI ITUX PACTCHUM.

Boiienars u 00001aT 0COOEHHOCTH CTPOCHUS CITIOPOBBIX U CEMEHHBIX Pac
Pa3znuuate u Ha3bIBaTh OPraHbl PACTEHHUI HAa HAaTypajbHBIX 00BEKTaxX U Ta0)
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M3YyYEHHOTO MaTepuaa.
MHoroo06pa3ue pacTeHHil:
CTIIOPOBBIC 1 CEMEHHBIE.
Oco0eHHOCTH CITOPOBBIX
PacTEeHMI: BOIOPOCIEH,
MOXOBH/IHBIX,
MaroOpPOTHUKOB, XBOIIEH U
IUTAYHOB; CEMEHHBIX
pPacCTEHUM: TOJIOCEMEHHBIX
U I[BETKOBBIX
(TOKPBITOCEMEHHBIX ).
Kitaccer otnena
L{BeTKOBEIE: ABYIOIBHBIC U
OITHOAOJIBHBIC PACTECHUSI.
Oco0eHHOCTH 1 3HAUYCHUE
CEMEHH B CPAaBHEHHUU CO
CIIOpOH

CpaBHHBaTh 3HAYEHUE CEMEHHU U CIIOP B KU3HHU PACTEHUI

['puOb1. MHOTOOOpa3Ne
rpu0OB, UX POJIb B IPUPOJIEC
U B )KU3HU YEJIOBEKA.
JInmarinuku. Posb
JINIIIAWHUKOB B IMPUPOJIE U
B JKU3HU YE€JIOBEKA

16 | 15

19 Opranusmsl napcTrea
rpudoOB M JTUIIAHHUKOB
['puOBbI, UX CXONCTBO C
JIPYTUMH
YKapUOTHUYECKUMHU
OpraHu3MaMH —
PACTEHUSIMU U KUBOTHBIMU
— W OTJINYHUE OT HUX.
Cnenuduueckue cBOMCTBA
rpu0oB. MHOroo6pasue u
3HauYEHHE TPUOOB:
TJICCHEBBIX, MUTSITIOYHBIX,

BriaensaTe u XxapakTepru30BaTh CYIIECTBEHHBIE TPU3HAKU CTPOCHUS U MPOIIE
KU3HEJIEATETLHOCTH TPUOOB U JIMIIIATHUKOB Ha KOHKPETHBIX MTPUMEpax.
CpaBHHBaTh CTPOEHUE TPUOOB CO CTPOCHUEM PACTCHUM, )KUBOTHBIX U JIUIIIL
BBIBO/IBI.

XapakTepu3oBaTh 3HaUCHHE TPUOOB U JUIIAMHUKOB JJISl IPUPOJIBI M YETIOBE
OTMedarh OMacHOCTH SIOBUTHIX TPUOOB M HEOOXOAMMOCTh 3HAHUS TTPABUIT

IPHPOJIC
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Mapa3uTHYECKUX.
JIumalHuKu Kak ocoOble
CUMOMOTHYECKHE
OpraHU3MBbI; UX
MHOTrooOpasue U 3Ha4YeHUe
JKusotnsie. [Ipouecchl 21 | 17 | 20 dKuBoTHBIii opranu3m | Beiiensars u 06001arh CyiiecTBeHHbIC MPU3HAKU CTPOCHUSI U MPOIIECCOB
KU3HEACATEIbHOCTH U UX 1 | .1 | ueroocodeHHOCTH KU3HEAECATEIbHOCTH JKUBOTHBIX.
pErymisiuus y KUBOTHBIX 1 | 1 | OcobGeHHOCTH KUBOTHBIX HaGmronath 1 onuchIBaTh MOBEICHUE KUBOTHBIX.
OpraHU3MOB: Ha3piBaTh KOHKpETHBIE IPUMEPHI PA3TUYHBIX JUKUX KUBOTHBIX U HAUOOJIE!
IPUHAJJIEKHOCTD K pacrnpoCTpaHEHHBIX JOMAIIHUX KUBOTHBIX.
AyKapuoTawm, OOBIACHATH POJIb PA3IMYHBIX KUBOTHBIX B )KM3HU YEJIOBEKA.
reTepoTpoHOCTD, XapakTepu3oBaTh CIOCOObI MUTAHUSI, PACCEIICHUS, IEPEKUBAHUS HEOJIArol
CIIOCOOHOCTh K aKTUBHOMY | U MOCTPOUKU KUJIUII ) KUBOTHBIMU
NepeBKEHHIO, 3a00Ta 0
MMOTOMCTBE, TOCTPOMKaA
Kuuuy (THE3, HOP).
JleneHue >KUBOTHBIX 110
criocob6am J0ObIBaHUS
MUY PACTUTEILHOSTHBIE,
XUIIHBIE, TAPA3UTUUECKHUE,
NaJaJblIIUKH, BCESIHbIC
Mmuoroo0Opa3zue (THIIbI, 23 | 22 | 21 MHuoroodpa3ue Boigensts 1 060011aTh CyIieCTBEHHbBIE PU3HAKKA CTPOCHUS U TIPOIECCOB
KJIACChI) AKUBOTHBIX, UX 1| .1 | KMBOTHBIX KU3HEACATEIbHOCTH )KUBOTHBIX.
posb B ipupoae U B xku3an | 1 | 1 | JleseHue )KUBOTHBIX Ha ABa | BBIABIATE MPUHAMIEKHOCTD )KUBOTHBIX K ONPEICIIEHHON CUCTEMATUYECKO]
YEJI0BEKA noauapctsa: [Ipocreiimne | (kmaccuduxanum).
1 MHOTOKJIETOUYHBIE. Paznuyarh Ha HATYpadbHBIX O0BEKTAX U TAOIUIIAX OPTaHbl U CUCTEMBI OPT?
Ocobennoctu Pa3HBIX TUIIOB U KJIAaCCOB, Han0o0JIee pacpOCTPAHEHHBIX JOMAIITHUX KUBOT
MPOCTEUIITUX: OTIACHBIX JIJIS1 YEJIOBEKa.
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pacrpocTpaHeHue, OOBIACHATH POJTh PA3TMYHBIX KUBOTHBIX B )KM3HU YEIIOBEKA.
MMTaHue, TIEPEIBIKCHHUE. XapakTepu3oBaTh POCT U Pa3BUTHUE KUBOTHBIX (Ha npumMepe kinacca Hacekc
MHOroKIJIeTOUHbIE XopaoBebie)
KUBOTHBIC:
0€CTI03BOHOYHBIC U
IO3BOHOYHBIE.
Oco0eHHOCTH pa3HbIX
TUTIOB OECIIO3BOHOYHBIX
KUBOTHBIX. OCOOEHHOCTH
TUna XOopAoBbIe
O6mmue cBeneHus 06 28 | 24 | 22 CpaBHeHUe CBOICTB [TpuBOIUTE MOKA3aTENIbCTBA POACTBA YETOBEKA C MIIEKOIUTAIOIIMMHU JKHBOT
OpraHu3Me YeJIOBeKa. 1 | .1 | opranusma 4ejioBeKka u BrISABIATE 1 Ha3bIBaTh KIETKH, TKAHH, OPTAHBI M CHCTEMBI OPTaHOB YEIIOBE!
UYepThl cX0nCTBA U 1 |1 | sKMBOTHBIX y4ueOHHKA U TaONHIax.

pa3yInuusl 4eJI0BeKa 1
KUBOTHBIX. CTpOEHHUE
OopraHu3Ma 4eJIoBeKa:
KJICTKH, TKAaHHW, OPTaHBI,
CHUCTEMbI OPTaHOB.
OcoOeHHOCTH TTOBEICHUS
yenoBeka. CoruanbHas
cpema oOMTaHMS YeJIOBEKa

O06o0011eHNE paHee
M3Y4YE€HHOI0 Marepuara.
CXoncTBO YeIOBEKa U
KUBOTHBIX. OTInune
YeJI0oBeKa OT )KUBOTHBIX.
CucrteMbl OpraHoB y
YeJI0BEKa KaK OpraHu3Ma:
MUILIEBApUTEIIbHAS,
JbIXaTeabHasl,
KPOBEHOCHa,
BblJeUTENbHAsA. OpraHbl
YyBCTB. YMCTBEHHBIE
CITOCOOHOCTH YeJIOBEKaA.
[Tpuuunsl,
00yCJIOBJIMBAIOIINE
COLIMAJIBHBIE CBOMCTBA

CpaBHUBATh KJIETKU, TKAHU OpraHrU3Ma YeJIOBEKa U KUBOTHBIX, JICJIaTh BHIB
Briienats 0coOEHHOCTH OMOOTUYECKOW MPUPO/IBI YETOBEKA U €r0 COLUAT
JieaTh BBIBOJIbI
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YeJIoBeKa
becnonoe u nonosoe 30 | 29 | 23 Pa3MHOKeHHe KUBBIX | BBIIENATh U XapaKTepU30BaTh CYIIECTBEHHBIC TPU3HAKHU JABYX TUIIOB Pa3MF
pasmHoxxeHue. [lonoBeie 1| .1 | opranmzmos OpPTaHU3MOB.
KieTku. OII0I0TBOPEHUE 1 | Tunsl pa3MHOKEHUS: CpaBHUBATH MOJIOBOE U OECTIOI0E PA3MHOKEHHE, )KEHCKUE U MYKCKHUE TTOJ(
II0JIOBOE U Oecrooe. JeJaTh BBIBOJIBI.
Oco0eHHOCTH TOJIOBOTO OOBSCHATH POJIb OIJIOJOTBOPEHUSI U 00pPA30BaHUs 3UTOTHI B PA3BUTHH JKUB:
Pa3MHOMKEHHUS: CIUSHUE BoiaBrATh U XapaKkTepru30BaTh MOJIOBOE M OECIOI0€ MOKOJICHHUS Y MAroPOTE
MYKCKHX U KEHCKHUX yueOHHUKa.
raMeT, OIJIOJOTBOPEHHE, XapakTepu3oBaTh 3HaYEHHE MOJIOBOTO U OECIOJIOT0 MOKOJICHUHN Y pacTECHUM
o0pa3oBaHue 3UTOTHI. PackpbiBaTh OMOJIOTHYECKOE MPEUMYIIIECTBO TTOJIOBOTO PA3MHOKEHHUSI
becnosoe pa3sMHOXEHHE:
BEreTaTUBHOE,
oOpa3zoBaHue CIop,
JIEJIeHHE KJIETKU HaJBOE.
buonornueckoe 3HaueHue
MIOJIOBOTO U OECIOIOro
pa3MHOxkeHus. CmeHa
MOKOJIEHU — OECrosoro u
MOJIOBOTO — Y KUBOTHBIX
Y PaCTCHUH
Paznoobpasue 5.1 | 1. | 24 UuauBuayabHoe OnpenensiTh MOHITHE KOHTOTCHE3.
opranu3moB. Poct u 2 12 | pa3BuTHE OPraHNU3MOB Boiienars 1 cpaBHUBATH CYIIECTBEHHBIE TPU3HAKU JBYX IMEPUOAOB OHTOIE]
pa3BUTHE OPTAHU3MOB [Tonsitue 06 oHTOTEHE3E. OOBIACHATH MPOIECCHI Pa3BUTHS U POCTAa MHOTOKJIETOYHOTO OpraHU3Ma.
[Tepuonasl oHTOTEHE3A: CpaBHUBATH U XapaKTE€pPU30BaATh 3HAYEHUE OCHOBHBIX ITAIOB PA3BUTHS AIMO
AMOpPHUOHATBHBIN U OOBsCHATH 3aBUCUMOCTh Pa3BUTHS IMOPHUOHA OT HACJIEACTBEHHOTO MaTepH
MOCTIMOPHOHAJILHBIH. BHEIIIHEN CPEJIbI.
Cranguu pa3BUTHS OObsCHATH HAa IPUMEPE HACEKOMBIX PA3BUTHE C IMOJTHBIM U HEMOJIHBIM MPEE
AMOpHOHA: 3UT0Ta, HasbiBaTh 1 XapakTepu30BaTh CTAIUU POCTA U PA3BUTHS Y JISITYIIKA
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npoOIieHne, racTpya C
auddepeHnnanueil KIeTox
Ha DKTOJIEPMY, SHTOJIEPMY
U ME30/IepMY, OPraHOTEHES.
OcobenHoctu nporecca
pa3BUTHs YMOPHOHA, €TO
3aBUCUMOCTD OT CPEJIbI.
OcoOenHoctH
OCTAMOPHUOHATBHOTO
pasButus. Pazpurue
’KHBOTHBIX OPT'aHU3MOB C
IpeBpalieHreM 1 0e3
IpeBpaIlCHHUSI

ITonoBoe pasMHOKEHHE.
[TonoBbIe KIETKH.
OrmonoTBopeHue

07 | 6.

25 O0pa3oBaHue
MOJIOBBIX KJIeTOK. Meiio3
ITonsTre 0 TUIIIOUTHOM U
rariouIHOM Habope
XPOMOCOM B KJIETKE.
JKeHckue u Myxckue
TIOJIOBBIC KJIETKH —
ramMeTsl. Melo3 Kak
0COOBIH THII JICICHUS
kieTku. [lepBoe u BTOpoe
neneHue Merosa. [lonsatue
0 CTIiepMaToreHese u
OOreHe3e

HasbiBaTh 1 XxapakTepu30BaTh )KEHCKUE U MY>KCKHE MOJIOBBIE KJIETKH, TUTLI
raryIOUIHbIE KJIETKU OPTaHU3MOB.

OnpenensiTe MOHATUE «KMEH03Y.

XapakTepu3oBaTh U CPAaBHUBATH NIEPBOE U BTOPOE JIEJICHUE Meil03a, Jearh
Paznuyarh NOHATHS «CIIEPMATOTEHE3» U «OOTCHERY.

AHaJIM3UPOBaTh U OIICHUBATH OMOJIOTHYECKYIO POJIb Mei03a

HacnencrtBeHHOCTh U
U3MEHYUBOCTH — CBOMCTBA

12. | 8.
12 | 12

26 U3yvyeHnne MexaHu3Ma
HACJIEICTBEHHOCTH

XapakTepu30BaTh 3Talbl U3yYEHHs HACJIEACTBEHHOCTH OpraHu3MoB. O0bsc
CYILIECTBEHHBIN BKJIAJ B UCCIIEAOBAHNS HACIEICTBEHHOCTH U N3MEHYUBOCT
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OPTaHU3MOB

Hauano uccinenoBanuit
HaCJICJICTBEHHOCTH
oprann3MoB. IlepBbIii
Hay4dHbld TpyA 1. Mennens
U ero 3HaucHUE.
JlocTrxeHus
COBPEMEHHBIX
HCCJICAOBaHUM
HACJICACTBEHHOCTH
OpPraHU3MOB. YCIIOBUS ISt
AKTUBHOT'O pa3BUTHUS
HUCCJICIOBAaHUN
HACJICICTBEHHOCTH B XX B.

BrisBasaTes u XapaKTCpu30BaTb COBPEMCHHBIC JOCTUKCHUA HAYKHN B UCCIICIIC
HaCJICACTBCHHOCTH U U3MCHUYNBOCTHU

HacnencTBeHHOCTD U
M3MEHYNBOCTH — CBOMCTBA
OpraHu3MoB. Bzanmocsszu
OpraHu3MOB U
OKPY>KaroIlIeh Cpebl

14| 13

27 OcHOBHBIE
3aKOHOMEPHOCTH
HACJIeICTBEHHOCTH
OPraHu3MoB

[Tonsatue o
HACJIEZACTBEHHOCTH U
crioco0ax mepenadu
IIPU3HAKOB OT POAUTENEH
noromcTBy. HaGop
XPOMOCOM B OpraHU3ME.
I'en u ero cBouicTBa.
I'enotun u dhenorun.
N3meHunBOCTh 1 €€
MPOSIBIICHUE B OPTaHU3ME

CpaBHI/IBaTB IIOHATHUA «HACJIICACTBCHHOCTBH» U KU3MCHYUBOCTLY.
OOBSICHITH MEXaHU3MBI HACJICACTBCHHOCTH U UBMCHYHNBOCTH OPTaHU3MOB.
OHp@I[CJ'ISITB IIOHATHUA KT'CH», KTCHOTHUII», (((bCHOTI/IH)).

HpI/IBOI[I/ITB IMPUMCPLBI IPOABIICHUS HACICACTBCHHOCTU U UI3MCHUYUBOCTHU OP]

HacnencrBennas u

19| 15

28 3aKOHOMEpPHOCTH

BBII[GJ'ISITB CYIICCTBCHHLIC ITPHU3HAKH N3MCHUYHUBOCTH.
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HEHACJIEICTBEHHAs 1| .1 | u3MeHYHUBOCTH Ha3biBaTh 1 00BACHATH IPUYUHBI HACIEACTBEHHOW N3MEHYHBOCTH.
M3MEHYUBOCTh. MeTObI 2 | 2 | llonsarue o0 m3menunBocty | CpaBHUBATH MPOSIBICHUE HACIEICTBEHHOM U HEHACIIEACTBEHHON N3MEHUNB
M3YYCHUS )KUBBIX 1 e€ ponu 715t opraHu3MOoB. | OOBSCHATH MTPUYHHBI TPOSBICHUS PA3INYHBIX BUO0B MYTAIIMOHHON U3MEH
OpPraHMU3MOB: HaOIIOCHNUE, Hacnencteennas u OnpenensTh MOHATUE KMYTareH».
U3MEepEeHHe, SKCIIEPUMEHT HEHACJIEJICTBCHHAS BrisiBsITH, HaOMMIOAATE, OMMCHIBATH IPU3HAKHU MPOSIBICHUS HACJIECACTBECHHBI
U3MEHUYUBOCTb. THUIIBI OpraHU3MOB U UX U3MEHYUBOCTH.
HACJIEACTBEHHON O06001aTh HHGOPMAIIKIO U POPMYITUPOBATH BHIBOIHI.
(TeHOTUIYECKOMN ) Cobumonars npaBuiia paboThl B KaOUHETE, 0OpaleHus ¢ J1a00paTopHbIM 00«
U3MEHYMBOCTH:
MyTaIlMOHHAs,
KOMOWHATUBHAS.
Jlabopamopnasn
paooma Ne 3
«BbIsiBIEHUE
HACJIEJICTBEHHBIX U
HEHACJICZICTBEHHBIX
MIPU3HAKOB y PaCTEHUI
Pa3HBIX BUIOB»
21| 20 | 29 HenacaencrBeHHast BuIsBISTE IpHU3HAKK HEHACEACTBEHHOW NU3MEHUYMBOCTH.
1| .1 | u3MeHYUBOCTH Ha3biBarh 1 00BACHATH MPUYMHBI HEHACTEACTBEHHOW U3MEHYUBOCTH.
2 | 2 | llousarue o CpaBHMBATh NMPOSIBICHUE HEHACIIECTBEHHON N3MEHYUBOCTH Y PA3HBIX OPT:
HEHACJIEJICTBEHHON BBIBOJIBI.
(benoTunHIUECKOM) BrisBnaTs, HaOmMOnaTh, ONMUCHIBATH MPU3HAKK U3MEHUYNBOCTUA OPTaHU3MOB |
U3MEHYMBOCTH, €€ JUCTHEB KJIEHA U PAKOBUH MOJUIFOCKOB.
IPOSIBJIEHUHU y opranu3moB | O600maTs nHGOpMaluio U GOpMYyIUPOBATH BHIBOIBI.
U POJIU B UX CoOnronarh npasusia paboThl B KaOKMHETE, 00palieHus ¢ 1ab0paTOPHBIM 00«
KHU3HEICITCITLHOCTH.
3HAKOMCTBO C IPUMEPAMU
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HEHACJIEICTBEHHON
M3MEHYUBOCTH Y PACTCHUM
Y KUBOTHBIX.

Jlabopamopnasn
paooma Ne 4

«M3yuenne n3MEeHYMBOCTH
Yy OpraHu3MOB»

3HayeHne ceneKnuu 1
OMOTEXHOJIOTUU B KU3HH
yeJIoBeKa

26.12-
22.12

30 KP Ne 2 O6001menue u
CHCTeMATH3AIUsA 3HAHUM
1o TemMe
«3aKOHOMEPHOCTH KU3HHU
HA OPraHU3MEHHOM
YPOBHE»

Ha3piBats n XapaKTCpu30BaTb MCTO/AbI CCICKIINN paCTCHHﬁ, JKHUBOTHBIX U M
AHaJII/I3I/Ip0BaTB 3HA4YCHHUC CCIICKIINUHN U OMOTEXHOJIOTUH B KU3HHU HIOI[Cﬁ

9.01
217.12

31 OcHOBBI ceJIeKIIUHU
OpPraHu3MoB

ITonsaTHE O CEJIEKIIMU.
Hcropus pazsutus
cenekuun. Cenexuus KaKk
Hayka. O01I1e MeTo b
CEJICKIIMU: UCKYCCTBEHHBIN
otOop, rudpuIU3aIus,
MyTareHes. Cenekius
paCTEeHUH, )KUBOTHBIX,
MHMKPOOPTaHU3MOB.
Hcnonp3oBanue MUKpOOOB
YeJIOBEKOM, MIOHSATHE O
OMOTEXHOJIOTHH

XapakTepu30oBaTh OTJIUYUTEIbHbIE TPU3HAKY )KUBBIX OPTaHU3MOB.
Boiaensats u XapakTepu30BaTh CyIIECTBEHHbIE PU3HAKU CTPOCHHUS U TIPOILL
KHU3HEACSITETLHOCTH OPTaHN3MOB, MPUHAIJICKAIUX K PA3HBIM 1IAPCTBAM K
Hcnons3oBarh nH()OPMALIMOHHBIE PECYPCHI ISl TOATOTOBKY MPE3CHTAIIHA ]
COOONIEHU MO MaTepuaiaM TEMbI
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Tema 4. 3aKOHOMEPHOCTH NPOMCXOKACHUS U Pa3BUTHA KU3HM Ha 3emJie (20 1)

DBOJIIOIHSI OPTAHUYECKOTO
Mupa

11.01
10.01

132 IpeacrapiieHus o
BO3HUKHOBEHHMH KU3HHU
Ha 3emule B HCTOPHUU
€CTeCTBO3HAHUS
['uroTe3bl NponCXoXKIeHUS
KW3HU Ha 3emie. OnbIThI
®. Penu u JI. [1acrepa,
ONPOBEPrarOIINE TUIIOTE3bI
0 CaMO03apOXKICHUH )KU3HU

BbIaensaTh 1 NOSCHATh OCHOBHBIE HJIEH TUIIOTE3 O MPOUCXOKACHUH KU3HU.
OOBACHATH NOCTAHOBKY M pe3ysbTarsl onbiToB JI. [lactepa

16.01

33 CoBpeMeHHbIE
NnpeacTaBJIeHus 0
BO3HMKHOBEHHMH KU3HH
Ha 3emuie
buoxumuueckas runoresa
A.. Onapuna. YcnoBus
BO3HUKHOBEHUS KU3HU Ha
3emue. 'unoresa /[x.
XonjaerHa

XapaKTepmoBaTL N CpaBHHUBATb OCHOBHLIC NJCHU T'HIIOTC3 OnapHHa )51 XOJ'II[
IMPOUCXOKJIACHHUU KU3HU, ACJIaTh BBIBOJAbI HA OCHOBC CPAaBHCHMA.
OOBSICHATD MpOoHCCChbl BOBHUKHOBCHMA KOALICPBATOB KAK IICPBUYHBIX OPraH

DBOJTIOIMUST OPTAHUYECKOTO
mupa. Bzaumocsszu
OpraHu3MoOB U

OKPYKaroIlen Cpeabl

18.01

34 3nauyenue
¢orocunrTesa u
0M0JIOrNYeCKOro
KPYroBOpOTa BeleCTB B
PAa3BUTHUM KU3HH
Oco0eHHOCTH TTEPBUYHBIX
opranu3mMoB. [losiBiienue
aBTOTPOPOB —
IIMaHOOAKTEePUA.

BhIensaTh CyIecTBEHHBIC IPU3HAKN CTPOCHUS M KU3HEACATCIIEHOCTH TIep]
OpPTaHHU3MOB.

OTmeuaTh M3MEHECHHUS YCIIOBUH CYIIECTBOBAHUS KU3HU Ha 3eMIIe.
AprymMeHTHPOBAThH MPOIIECC BOZHUKHOBEHHS OMOC(EPHI.

OOBICHATH POJIH OUOJIOTMYECKOTO KPYTOBOPOTA BEIIECTB
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N3menenns ycinoBuii
KU3HU Ha 3emie.
[IprumHBI U3MEHEHNU.
[osiBnenue 6uocdeps
23.01 | 35JTansbl pa3BUTHSA Briaensats cyiiecTBeHHbIEC TPU3HAKN IBOJIOIUH KU3HH.
JKM3HH HA 3emuie OTMeuaTh U3MEHEHHUS YCIOBUN CYIIECTBOBAHUS KUBBIX OPTaHU3MOB Ha 3€l
OO1iiee HanpaBieHue Paznuyats 3pbl B ucTopun 3eMIu.
ABOJIFOLIUH JKU3HU. DPHI, XapaKkTepu30BaTh MPUUUHBI BbIXO/Ia OPTAaHU3MOB Ha CYIIY.
NEPUOABI U DIIOXU B OnuceIBaTh U3MEHEHUS, IPOUCXOAMBIINE B CBSI3U C TUM Ha 3€MJIE U B CBO!
ucropuu 3emsn. Beixon OpraHU3MOB
OpraHu3MOB Ha CyIIY.
Dtanbl pa3BUTHUS )KU3HU
CucremMa 1 3BOJIOLUSA 25.01 36 Unen pa3Butus Breiienars cyiecTBeHHbIE TTOJIOKEeHUsT Teopuu 3Bostouu JK.-b. Jlamapka.
OpraHu4eCcKoro Mupa OPraHu4YecKoro Mupa B ApryMeHTHpOBaTh HECOCTOSTENBHOCTh 3aKOHOB, BBIIBUHYTHIX JlamapkoMm,
0MOJI0THH DBOJIIOIIUHN BUIOB.
Bo3nukHoBeHue uzaeit oo XapakTepu3oBaTh 3HaYCHHE TeOpHUH 3BotoLMK Jlamapka nis Ouonoruu
ABOJIIOIIMH )KMBOTO MHUPA.
Teopus sBomonnmnX. -
b. Jlamapka
CucreMa 1 3BONIOLIUS 30.01 37 Yapas JapBun 06 Boinensite 1 OOBSICHATE CYIIIECTBEHHBIE TTOJIOKEHUS TEOPHUH IBOTIOIUN Y. )
opraHu4eckoro mupa. 4. IBOJIIOLNH XapakTepu30BaTh ABHKYLIUE CUIIBI IBOJIFOLIMH.
JlapBuH — OPraHU4ecKoro Mupa Ha3zbiBath 1 00BSACHATH pe3yabTaThl SBOIIOLIHH.
OCHOBOIIOJIOKHUK YUYECHUS Uccnenosanus, AprymeHTupoBars 3HaueHue Tpynos Y. Jlapsuna
00 »Bomtonuu. JIBrxymme IIPOBEIEHHBIE

CHJIBI 3BOJIFOITUH

Y. JTapsurnoMm. OCHOBHBIE
TIOJIOKEHHS DBOJIFOLIUHU
BHJIOB, U3JIOKEHHbBIC
Hapsunom. JIBrxkyuiue
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CHJIBI TIPOIIECCA IBOTIOIINHN:
W3MEHYUBOCTb,
HACJICICTBEHHOCTh, 00ph0a
3a CyIlIECTBOBaHUE U
€CTECTBEHHBIN 0TOOP.
Pesynbrarsl 3BOMIONNN.
3nayenue padot Y.
JlapBuHa

1.02

38 CoBpeMeHHbIE
npejacTaBJieHus 00
IBOJIIOIUH
OPraHu4ecKoro Mupa
[Tonynsamus kak eAMHUIA
SBOIIONIMH. BakHelmme
MTOHATHS] COBPEMEHHOU
TEOPHUU IBOJIIOIUU

BBI,HGHHTB 1 00BIACHATH OCHOBHBIC TTOJIOKCHHUS 9BOJIIOIMHMOHHOI'O0 YYCHHA.
OOBIACHATH POJIb IOIIYJIOHWHU B ITPOLCCCax 3BOJIOLHNH BUIOB.
Ha3zpiBarh q)aKTopBI OBOJIIOIIUH, eé SABJICHU:A, MaTCpHall, 3JICMCHTAPHYIO CAN

Bun — ocHoBHas
CHUCTEMATUYECKas €AMHUIIA.
IIpu3Haku BuA.
B3aumocss3u opranusmosn
Y OKPYXKarOUIEH CpeIbl

6.02

39 Buj, ero kpurepuu u
CTPYKTYpa

Bun — ocHoBHas
cUcTeMarnyeckas eIMHUIIA.
[Ipu3Haku Bua Kak ero
kputepuu. [lonmynsauum —
BHYTPUBHUI0BAs
IpYIIHAPOBKA
POJICTBEHHBIX 0COOEH.
[Honynsius — dopma
CyIIECTBOBAaHUS BUAA

BBISABIATH CcyliecTBEHHBIE IPU3HAKA BHIA.

OOBICHATH HAa KOHKPETHBIX MMpUMepax (opMUPOBAHKE MPUCITOCOOICHHOCT)
BHJIa K CpeJie OOUTaHUS.

CpaBHMBATh MOMYJISAIUU OJHOTO BHU/IA, JIEJIaTh BHIBOJIBI.

BoisBnars npucnocoOaeHust y Opranu3MoB K cpejie oOuTanust (Ha KOHKPET!

DBOJIIOLIMS OPTAHUYECKOTO

8.02

40 IIpoueccnl

OOBACHATH NPUUMHBI MHOTOOOPA3usi BUIOB.
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Mupa. Bug — ocHOBHas
CHUCTEMATUYECKAs CAUHULIA

o0pa3oBaHusA BU/0B
BunoobpasoBanue.
ITonsrue o
MHKPO3BOJIOLUH. THUIIBI
BUI000pa30BaHUs:
reorpaduieckoe u
OMoJ0rHYeCcKOe

[TpuBOAUTH KOHKPETHBIE MPUMEPHI (OPMUPOBAHUS HOBBIX BUJIOB.
OOBACHATH TPUYUHBI ABYX TUIIOB BUA000OPA30BAHMS.
AHanu3upoBaTh U CpaBHUBATh PUMEPHI BUI000pa30BaHUsl (Ha KOHKPETHBI

DBOJIIOIMSI OPTAHUYECKOTO
Mupa

13.02

41 Makpo3BOJIIOLHS KAK
NMpouecc NOsABJICHUSA
HA/IBUI0BBIX TPyHII
OPraHu3MoOB

YcnoBus u 3HaUCHUE
muddepeHumanmy BUa.
[Tonsatue o
MaKpO3BOJIIOIUH.
JlokazarenbCcTBa mpoiiecca
ABOJTIOLIUH:
MaJICOHTOJIOTMYECKHUE,
AMOPHOJIOTHYECKHE,
aHaTOMO-
Mopdosorunyeckue
(pyAIMMEHTHI U aTaBU3MBbI)

Boiaensats cyecTBeHHbIE Ipoecchl quddepeHnnanuy Buaa.

OOBsACHATH BOBHUKHOBEHUE HAJIBUJOBBIX TPYIIII.

[IpuBOANTE PUMEPBHI, CIIyKAIlME JT0KA3aTE€IbCTBOM IPOLECCA IBOJIFOLUU %
Hcnonp30BaTh U MOSICHATH WIUIIOCTPATUBHBIN MaTeprall yueOHUKa, U3BIICK?
HYKHYIO HH(QOpMAUIO

DBOJTIOIMSI OPTAHHUYECKOTO
mupa. Pesynbrarsl
ABOJTFOLIUM: MHOTOOOpaszue
BU/IOB,
MPUCTIOCOOIEHHOCTh
OpraHU3MOB K cpeie

15.02

42 OcHOBHbBIE
HAIIPaBJICHUSA 3BOJIIOLMHU
IIporpecc u perpecc B
KUBOM MUpE.
Hanpasnenus
OMOJIOTUYECKOTO

Onpenenars NOHATHSI «OMOJIOTHYECKHM MTPOrpeccy, «OMOI0TrHUYeCKUil perp:
XapakTepu30BaTh HaMlPaBIEHUsI OMOJIOTHYECKOTO IIporpecca.

OOBSCHATH pOJIb OCHOBHBIX HANPABIECHUHN 3BOJIOLIMH.

AHanu3upoBaTh U CPaBHUBATH MPOSIBICHHE OCHOBHBIX HAMPABICHUHN 3BOJIK
Ha3piBarh 1 nosiIcCHATH IpUMeEpbI apoMopdo3a, UaNoaAaNTALMKA U 00ILEH e
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oOuTaHus nporpecca: apomophos,
WauoaganTanms, oomas
JereHepanus OpraHu3MoB
Opomonusa oprannyeckoro | 20.02 | 43 Ilpumepsl XapakTepu30BaTh 3BOJIOLIMOHHBIE TPE0OPAa30BAHMS Y KUBOTHBIX HA MPHUME
Mupa. YCI0KHEHNE IBOJIIOLIMOHHBIX MULIEBAPUTEIIBHON, PENPOTYKTUBHON CUCTEM.
OpraHU3MOB B IIpOIIECCE npeoOpa3oBaHuii ;KMBBIX | XapaKTepU30BaTh IBOJIIOLMOHHBIC IPEOOPA30BaHUs PEPOAYKTUBHOMN CUCT
ABOJIIOLMH. J[BHKyIIIME OpPraHu3MoB CpaBHUBATh TUIIBI PA3MHOKEHUS Y PACTUTEIIBHBIX OPraHU3MOB.
CHUJIBI HBOJIIOLIMU. MeToIblI O0600611eHne paHee OOBsCHATH TPUYUHBI (POPMUPOBAHUS OMOJIOTHUECKOTO Pa3HOO0Pa3Hsl BUJIC
M3YUYEHUS KUBBIX U3y4YEHHOTO MaTtepuana 0o
OpPraHMU3MOB: HaOJIOIECHNUE, ABOJIIOLIUH. DBOJIFOLUS —
U3MEpPEHUE, IKCIIEPUMEHT JUTUTEITbHBIN
HMCTOPUYECKUI IIPOLIECC.
DBOJIIOIIMOHHBIE
peoOpa3oBaHUs
KVUBOTHBIX Y PACTCHUM.
VYpoBHU npeoOpa3zoBaHU
22.02 44 OcHOBHBIE HasbiBaTh 1 XxapakTepr30BaTh OCHOBHBIE 3aKOHOMEPHOCTH IBOJIIOIUH.

3aKOHOMEPHOCTH
IBOJTIOIUH
3aKOHOMEpPHOCTH
OMOJIOTUYECKOM IBOIIOIUN
B IIPUPOJIC: HECOOPATUMOCTh
mpoiiecca, MporpecCUBHOE
yCIoKHEHUE (GOPM KU3HU,
HENIPOrPaMMHUPOBAHHOE
pPa3BUTHE KU3HHU,
aJanTaIyy, MOsSBJICHUE
HOBBIX BHJIOB.

AHamM3UpOBaTh WILTIOCTPATUBHBIN MaTepuai ydeOHMKa I JOKA3aTeIbCTR
3aKOHOMEPHOCTEH MPOIIecca IBOIIOINH, XapaKTepU3yIOInX €€ 00IIyI0 Han
BrisBnarh, HaOm0naTh, OMUCHIBATh U 3aPUCOBBIBATH IPU3HAKHA HACIIEACTBE!
OpPraHU3MOB Y HAJMYUS KX U3MEHUYNBOCTH.

3anuchIBaTh BBIBOJIBI M HAOMIONIEHUS B TaOIHIIaX.

Cobmonarh mpaBuiia paboOThI B KaOWHETE, 0OpaleHus ¢ 1a00paTopHBIM 00«
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Jlabopamopnasn
paooma Ne 5
«IIpucnocobaeHHOCTh
OpPraHM3MOB K cpejie
oOUTaHUs»
Mecro uenoBeka B cucteme | 27.02 | 45 YenoBexk — Pa3znuuate u xapakrepu3oBaTh OCHOBHbIE 0COOEHHOCTH MIPEIKOB TPUMATOB
OpPraHUYEeCKOro MHpa. NnpeacTaBuTeNb CpaBHMBATh U aHATTM3UPOBATH MPU3HAKU PAHHUX TOMUHH]I U YEJIOBEKOOOPa
YepThl cX0ACTBA U ’KMBOTHOT0 MUPa pUCYHKaX y4eOHHKaA.
pasznuyms 4eoBeKa u DBOJIOLUS PUMATOB. Haxonuts B IHTEpHETE TOMOTHUTENBHYIO HHPOPMAITUIO O TIPUMATaX U TOM
KUBOTHBIX Pannue npeaku mpumaros.
I'omunuel. CoBpeMeHHbBIE
YeJI0BEKOOOpa3HbIe
00€3bsHbBI
Mecro uenoBeka B cucteme | 1.03 46 JBOJIIOIIUOHHOE XapakTepu30oBaTh OCHOBHBIE 0COOCHHOCTH OpraHU3Ma YeJIOBeKa.

OpraHU4eCcKOro MUpa.
[IpuponHas u counanbHas
cpena oOMTaHUS YeJIOBEKa

NMPOUCXOK/IEeHNEe
yeJIoBeKa

Haxomnenue gaktoB o
MIPOUCXOXKICHUH YEJIOBEKA.
JlokazarenbCcTBa poJCTBa
YeJIOBEKA U JKMBOTHBIX.
Baxxneiime 0coOEHHOCTH
OopraHu3mMa 4ejioBeKa.
[IposiBienue
OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB B
HCTOPUYECKOM Mpoliecce
ITPOUCXOKICHUSI YeJIOBEKa.
OO011eCTBEHHBIN

CpaBHHBATh NMPU3HAKK CXOJICTBA CTPOCHHS OpraHN3Ma YeJIOBEKA U YEITOBEK
00e3bsH.

Jloka3bIBaTh Ha KOHKPETHBIX MMPUMEPaX €IUHCTBO OMOJIOTMYECKON U COITHA.
yeJIoBeKa




Coaep:kanue pa3aeiioB
NpUMeEpPHOH
NporpaMMbI

Jlara
9a 98
90

OcHOBHOE coaep:KkaHue
10 TeMaM padoueu
NMporpaMMbI

XapaKTepUCTHKA OCHOBHBIX BH/I0OB J1eSITeJIbHOCTH 00yUYa0IIer

(comanbHbIi) 00pa3
KU3HU — YHUKaJIbHOE
CBOMCTBO YE€JIOBEKA

6.03

47 PanHue dTanbl
IBOJIIOLHMHU YeJI0BEKAa
Pannue npenku yenoseka.
ITepexon
IIPSMOXOXKICHUIO —
BBIJAIOIINICS dTal
ABOJIIOIMHU YEJIOBEKA.
Cranuu anTponorexesa:
MPEIIIECTBEHHUKH,
YEJIOBEK YMEBIM,
JTPEBHEUIIINE JIFOIH,
JIPEBHUE JIFOIH,
COBPEMEHHBIN YEIIOBEK

Paznuuare u XapakTepu3oBaTh CTaIUN AHTPOIIOTEHE3A.
Haxonuts B IHTEpHETE TONOIHUTENBHYIO HHPOPMALIMIO O TIPEIIIECTBEHHI
IIpEIKax 4eyIoBEeKa

13.03

48 TMo3aHME ITANBI
IBOJIIOIMHU YeJI0BEKA
Panuue nHeoantpornsr —
KPOMaHbOHIIBI.
OTnuunTenbHble NPU3HAKU
COBPEMEHHBIX JIFONICH.
buoconuanpHas CynHoOCTb
yenoBeka. BimsiHue
COLIMANIbHBIX (PaKTOPOB Ha
JICMCTBHE €CTECTBEHHOI'O
0TOOpa B UCTOPUUECKOM
pPa3BUTUH YETIOBEKA

XapakTepru30BaTh HEOAHTPOTIa — KPOMAHBOHIIA KaK YEJIOBEKA COBPEMEHHC
Ha3zwiBate pemraromniuie Gpaktopbl GopMUPOBAHUS U pa3BUTHS YemoBeka pasy
OO00CHOBBIBATH BIUSHUE COITUATBHBIX (haKTOPOB HA (POPMUPOBAHUE COBPEN
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15.03 | 49 YesoBeueckue pachl, Ha3zbiBath cyiiecTBeHHbIE TPU3HAKK BHUJIa YenoBeK pa3yMHBIi.
HX POJACTBO H OOBACHATH NPUCIIOCOOIEHHOCTh OpraHu3Ma YeJIoBeKa K cpesie OOUTaHMUS.
MPOMCXOKICHUE BbIABIATH IPUYMHBI MHOTOOOpa3Hsl pac YeJIOBeKa.
YenoBeK pa3yMHBIIT — XapakTepu30BaTh POJICTBO pac Ha KOHKPETHBIX MIpUMeEpax.
HOIUMOP(HBINA BU. HazbiBaTh 1 00BSCHATH [IABHBIHN NPU3HAK, JOKA3bIBAIOIINN €IMHCTBO BU/IA
ITonsTHE O pace. pa3yMHBII
OcHOBHBIE THIIBI pac.
[IpoucxoxaeHue u
POICTBO pac
Ponp uenoBeka B 6uocdepe | 20.03 50 Yes10BeK KaK KUTEJIb | BBIABIATH NIPUYMHBI BIUSHUS YeIOBEeKa Ha Onocdepy.
onocdepsnl U ero BaIusiHUE | XapaKTepU30BaTh PE3YJIbTAThI BIUSHUS YEJI0OBEUECKOM JESITEIIbBHOCTH Ha OH
Ha npupoay 3eMin [IpuBOINUTH KOHKPETHBIE MPUMEPHI MOJIE3HON U T'yOUTEIBHOU IEATETBHOCTI
YenoBek — KUTENb IIPUPOJE.
ouocdepsl. Bnusnue ApryMeHTupoBaTh HEOOXOAUMOCTh OEPEKHOTO OTHOLIEHUS K IPUPOAE
yejioBeka Ha ouocdepy.
VCi10kHEHNE U MOIITHOCTh
BO3JICHCTBUS YEJIOBEKA HA
ouocdepy. CoxpaHeHue
’KU3HU Ha 3emiie —
IJ1aBHas 3aja4a
YeJI0BEYECTBA
22.03 51 K/PNe 3 o Tteme BbiaensaTs cyniecTBeHHbIE TPU3HAKHU BUA.

«3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHBIE HAIIPABICHUS U IBUKYIIIME CHIIbI 3BOIOLNH.

NMPOUCXO0KAEHUS 1
Pa3BUTHS )KU3HHU HA
3emiie»

OOBACHATH NPUYMHBI MHOTOOOPA3Usi BUIOB.

BbiaBiATh 1 000CHOBBIBATH MECTO YEJIOBEKA B CUCTEME OPTraHUYECKOTO MH]
Haxonuts B IHTEpHETE NOMOIHUTENBHYIO HHPOPMAIIUIO O TIPOUCXOXKICHN]
HBOJIIOLIMU YEJIOBEYECKOIO OpraHu3Ma.
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Hcnionp3oBath HHGOPMAITMOHHBIE PECYPCHI IS TTOITOTOBKU MPE3CHTAIIHH 1
00 3BOJIIOIIMY YETIOBEKA
Tema 5. 3aK0HOMEPHOCTH B3aMMOOTHOIIEHW OPraHu3MoOB U cpeabl (15 4)
Cpena — HUCTOYHUK 3.04 52 Yci10BuUS JKU3HU HA Boiienars u XxapakTepu3oBaTh CYIIECTBEHHbBIC MPU3HAKY CPEJT AKU3HU Ha 3¢
BEILIECTB, YHEPTUU U 3emJie HasbiBaTh xapaktepHble TPU3HAKK OPTAaHU3MOB — OOUTaTeNel 3TUX Cpef »
uHdopmarmu. Cpenpl ®KU3HU OPTaHU3MOB | XapaKTepU30BaTh YEPThI MPUCIIOCOOICHHOCTH OPTAaHU3MOB K CpeJie X 00u
B3anmocBs3u opranu3smMoB Ha 3emJie: BO/IHas, Pacnio3naBarh 1 xapakTepHu30BaTh SKOJIOTHUECKUE (DaKTOPBI CPEIbI
Y OKPY>KaroLIEN CpeJibl Ha3eMHO-BO3/yIIIHAS,
MIOYBEHHA,
OpraHu3MEHHasl. YCIOBUS
KU3HU OPTraHU3MOB B
pa3HbIX cpeaax.
Dkonoruyeckue (hakTophl:
a0OMOTHYCCKHE,
OMOTUYECKUE U
AHTPOTIOTEHHBIEC
B3aumocsssu opranusmos | 05.04 | 53 O6mme 3aK0HbI BbiaensTe 1 XapakTepu30BaTh OCHOBHbBIE 3aKOHOMEPHOCTHU JEHCTBUS (DAKTC
Y OKPYXAIOUIEH CPEIbI. peiictBust GpaKTOPOB OpPraHU3MBl.
Binsinue skonorndyeckux cpeabl HA OPraHU3MBbI HassiBare mpumeps! (hakTOpOB Cpebl.
(haKTOpOB HAa OPTraHU3MBbI 3aKOHOMEPHOCTHU JCHUCTBUS | AHATU3UPOBATH IEUCTBUE (PAaKTOPOB HA OPraHU3MBI IO PUCYHKAM YUEOHUK
(bakTOpOB Cpenbl: 3aKOH Boiienars 3Ko10ruuecKre rpymibl OpraHnu3MOB.
ONTUMYyMa, 3aKOH [TpuBOIUTH PUMEPHI CE30HHBIX MEPECTPOECK KUZHEIEITEILHOCTH Y )KUBOT
HE3aMEHUMOCTH (aKTopa.
BnusiHue sxonornyeckux
(baKkTOpOB HA OPTraHU3MBI.
[TeproguyHOCTH B )KU3HU
OpraHU3MOB.
doTorepuoan3m
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10.04 54 Tlpucnoco0/1eHHOCTh [IpuBOIUTH KOHKPETHBIEC MPUMEPHI aJaNTaIllUN Y )KUBBIX OPTraHU3MOB.
opranu3moB Kk aeiictBuio | Ha3piBarh HeoOXoaumbie yCIOBHUS BOSHUKHOBEHHMSI U TIOJICPKAHMS aJamTal
(paxTopoB cpenbl Pa3znuyarpe 3HaUeHNE TOHATUHN «CKU3HEHHAs (hOpMay» U «IKOJIOTHYECKAs TPy
[Tpumepsnl
MIPUCIIOCOOIEHHOCTH
opranu3MoB. [lonsitue 06
ananrtauuu. Paznoobpasue
aganranuu. [lonsatue o
KU3HEHHOH (hopme.
DKOJIOTMYECKUE TPYTIIIBI
OpraHu3MOB
DKOCUCTEMHAs 12.04 55 buoruyeckue cBsi3u B | BbIIensaTs 1 XapakTepu30BaTh THIIbI OMOTUYECKHUX CBA3EH.
OpraHn3aLus )KUBOU npupoae OOBACHATH, MHOTOOOpa3ue TPOPUUECKUX CBA3ZEH.
MPUPOJIBI. buornueckue cBs3u B XapakTepu30BaTh TUIIbI B3aUMOJICHCTBHS BUAOB OPTAHU3MOB: MYTYaJIU3M,
B3auMmoneiicTBue pa3HbIx MIPUPOJIE: CETH MUTAHMUS, napa3uTU3M, XUIIIHUYECTBO, KOHKYPEHUHUS; IPUBOAUTH UX TPUMEPHI.
BHUJIOB B DKOCHUCTEME criocoObI JOOBIBAaHUS OOBICHATH 3HAUYEHNE OMOTHUYECKUX CBSI3EH
(KOHKypeH1us, numy. Bzanmonericreue
XUIIHUYECTBO, CUMOMO03, pPa3HbIX BUJIOB B
napa3utusm). [lnmessie IPUPOTHOM COOOIIECTBE:
CBSI3U B DKOCHCTEME KOHKYPEHLUS, MyTyaJIu3M,
CHUMOMO03, XUIIIHUYECTBO,
napa3utusM. CBsizu
OpraHU3MOB Pa3HbIX
BHUJIOB. 3HAYEHUE
OMOTUYECKUX CBA3EH
DKOCUCTEMHAS 17.04 56 B3zaumocssizu BbiaensTh cyliecTBeHHbIE CBOMCTBA MOMYJIALIMK KaK IPYIIbl 0CO0ei 0HOT

OpraHu3anus >KUBOU
npupoasl. Bux —

OpPraHu3MoB
B MOIYJIAUHA

OOBICHATH TEPPUTOPHUATHLHOE TTOBEJECHNE 0COOCH MOMYIISIUU.
Ha3biBath u xapakTepu3oBaTh NIPUMEPHI TEPPUTOPUATIBHBIX, MUILEBBIX U TIC
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OCHOBHAas
CUCTCEMATHYCCKas CANHHIAa

[Tonmynsiust kak ocodast
HaJOpTaHu3MEHHas
cucrtema, popma
CYIIECTBOBAHMS BHJIA B
npupoze. [lonsarue o
nemorpaduueckoi u
IPOCTPAHCTBEHHOM
CTPYKTYpE MOMYIISILHH.
KonnuectBeHHble
NOKa3aTeu MOMYJISIINH:
YHUCJIEHHOCTb U IJIOTHOCTD

OTHOIIIEHUH MEXTy 0COOSIMHU B TOMYISIIUH.
AHanu3upoBaTh CONEPIKAHNE PUCYHKA YU4EOHUKA, WILTIOCTPUPYIOIIETO CBOY

19.04

57 ®YHKIIMOHNPOBAHUE
NOIYJISIUI B IpUpoae
Hemorpaduueckue
XapaKTePUCTUKHU
MOMYJISIIIUU: YUCIIEHHOCTb,
MJIOTHOCTh, POXKIAEMOCTb,
CMEPTHOCTb,
BBDKMBAEMOCTb.
Bospacrtnas crpykrypa
NOMYJIALINH, ITOJIOBAs
CTPYKTYypa MOMYJISILUH.
[Momynsums kak
ouocucrema. /{[nuHamuka
YUCJIEHHOCTH U TJIOTHOCTH
nomynsauuu. Perynsuus
YUCJIIEHHOCTH MOMYISIUU

BbIABIATH posiBIeHHE IeMOTrpaUueCcKUX CBOMCTB MOMYJSLUN B IPUPOJE.
XapakTepu30BaTh NPUYMHBI KOJIEOAHHS YACIEHHOCTH U IUNIOTHOCTH TOITYJIs
CpaBHUBATH MOHATHUS «YUCICHHOCTD NOMYISLUNUW» U «IIJIOTHOCTH MOMYJISIY
BBIBOJIBI.

AHanu3upoBaTh COAEepKaHNE PUCYHKOB yUeOHUKA
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OxocucrteMa. [luiiessie 24.04 58 Ilpupoanoe BrinensTs cyiecTBeHHbBIC TPU3HAKH MPUPOTHOTO COOOIIECTRA.
CBSI3U B DKOCHUCTEME €000111eCTBO — XapakTepu3oBaTh APyCHOE CTPOCHUE OMOIIEHO30B, LIETIH MUTAHUS, CETH MW
OmoreoneHo3 AKOJIOTUYECKUE HUIIIH.
[TpuponHoe cooOuIecTBO [ToHuMAaTh CYIITHOCTH TOHSITHS «OHOTOID.
Kak OMOIIeHO03, ero sipycHoe | CpaBHUBATH MOHITHS «OMOTEOIIEHO3)» M «OMOIICHO3Y.
CTpO€HHUE, FKoJloruyeckre | OObICHATH HA KOHKPETHBIX MPUMEpPaxX Cpeaoo0pa3yIollyo poib BUJIOB B O)
HUIIM, TUIIEBbIC LETH U
CEeTU NUTaHuA. [ JTaBHBIN
MPU3HAK IPUPOJTHOTO
coo0rmiecTa —
KpyTOBOPOT BEIIECTB U
OTOK »Heprud. [lonsTue o
ouotorne. Ponb BUI0OB B
OMOLIEHO3€e
KpyroBoport Berniects u 26.04 59 BuoreoneHo3wl, Boiiensars, OObSICHATh U CPAaBHUBATH CYIIECTBEHHBIE TPU3HAKU TPUPOTHOT

MIPEBPAIICHAS SHEPTHH B
skocucteme. buocdepa —
ro0aibHast PKOCUCTEMA.
B.U. Bepnanackuit —
OCHOBOIIOJIOKHUK YUCHHSI
o buocdepe. ['paruIrs
ouocdepsl.
Pacmipoctpanenue u poib
’KUBOTO BEIIECTBA B
ouocdepe

IKOCUCTEMBI U Ouocdepa
DKOCUCTEMHAs
OpraHu3alnus >KUBOU
PUPOIBL.
OYHKIHUOHAIBHOE
pasinyne BUIOB B
AKOCHCTEMAX
(Tpou3BOAUTENH,
noTpeOuTENH,
paznararenu). OCHOBHBIE
CTPYKTYPHBbIE KOMITOHEHTBI
skocucremsl. Kpyrosopor
BEILIECTB U MPEBpaILCHU
SHEPTUU — OCHOBHOM

AKOCHUCTEMBI WM OMOTEOLICHO3a.

XapakTtepu3oBarh 0nocdepy kKak ri00aIbHYI0 YIKOCUCTEMY.

OOBACHATH POJIb PA3IUYHBIX BUIOB B IIPOIIECCE KPYTOBOPOTA BEUIECTB U TIC
AKOCHCTEMAX.

OOBACHATH 3HAYCHUE OMOJIOTHYECKOTO PA3HOO00PpA3Ms JIJIsl COXpaHESHHS OO
XapaxkrepuzoBath posib B.J. Bepnaackoro B pazButun yueHusi o ouocdepe
AHanu3upoBaTh U MOSCHATH COIEPKAHUE PUCYHKOB YUCOHMKA
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MIPU3HAK KOCHUCTEM.
buocdepa — rmobanpHas
skocucreMa. B..
Bepuanckwuii o 6mocdepe.
KomiioHeHTHI,
XapaKTEePU3YIOIIHNE COCTaB
U cBOMcTBa OMOChepsI:
’KHUBOE BEIIECCTBO,
OMOTEHHOE BEIIECTBO,
KOCHOE BEIIECTBO,
OMOKOCHOE BEIIECTRBO.
Ponb s)xuBOrO BemecTna B
ouocdepe

DKOCUCTEMHAs
OpraHu3anus >KUBOU
npupoasl. Kpyrosopor
BEILIECTB U MPEBPALLCHUS
DHEPIrUU B SKOCHUCTEME

3.05

60 Pa3BuTHe H cMeHa
NMPHUPOIHBIX COO0IIECTB
CamopasBurue
OMOTEeOIIEHO30B U UX
cmeHa. Ctaguu pa3BUTHUS
OMOTEOIIEHO30B.
[TepBuyHBIC U BTOPUYHBIC
CMEHBI (CYKIIECCHUH).
YCTOMYMBOCTH
OMOTEOIICHO30B
(axocucTeM). 3HaUEHHE
3HAHUM O CMEHE
MPUPOIHBIX COOOIIECTB

OOBSICHATH U XapaKTEPU30BaTh MPOLIECC CMEHbI OMOTEO1IEHO30B.
Ha3zbiBath cymiecTBeHHbIE MPU3HAKH TEPBUYHBIX U BTOPUYHBIX CYKIIECCH,
MEXAy COOOH, 1es1aTh BBIBOIBI.

10.05

61 Muorooopa3sue
OMOreoneHo30B

Brpiienars u XxapakTepu3oBaTh CYIIECTBEHHbBIE PU3HAKU U CBOMCTBA BOJAHb
DKOCUCTEM U arpO3KOCHCTEM.
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(3Kocucrem)
O06o00menue panee
M3YYEHHOTO MaTepuaia.
MHoroo6pa3ue BOJHBIX
AKOCUCTEM (MOPCKHX,
IPECHOBOJIHBIX ) U
HA3eMHBIX (€CTECTBEHHBIX
U KYJIBTYPHBIX).
ArpoOHOoTreoIeHO3bI
(arposKOCHUCTEMBI), UX
CTPYKTypa, CBOMCTBA U
3HAYCHUE JIUIS YEIOBeKa
TIPUPOJIBI

OOBACHATH NPUYMHBI HEYCTOWYMUBOCTH arpO3IKOCUCTEM.
CpaBHHBaTh MEXy COOOI €CTECTBEHHBIE U KYJIBTYPHBIE 9KOCUCTEMBI, JEJI

3aKOHOMEPHOCTHU
COXPaHEHHUs YCTOMYNUBOCTH
MPUPOJHBIX IKOCHUCTEM.
[IprunHBI yCTOWYUBOCTH
HKOCUCTEM

15.05

62 OcHOBHBIE 3aKOHBI
YCTOMYMBOCTH KUBOM
NMPUPOABI

[IUKIMYHOCTH MPOLECCOB B
AKOCHUCTEMAX.
YCTOMYMBOCTD PUPOIHBIX
skocucteM. [IpuunHbl
YCTOMYMBOCTHU 3KOCUCTEM:
OnoJoTHYeCcKoe
pazHooOpasue u
CONPsKEHHAS
YUCJIEHHOCTh UX BUJIOB,
KPYTOBOPOT BEIIECTB U
MOTOK PHEPTUH,
UKJIMYHOCTH TIPOIIECCOB

BriaensaTs u XapakTepru30BaTh CyIIECTBEHHBIC MPUYUHBI YCTOWIHMBOCTH JKC
OOBSCHATH HA KOHKPETHBIX MPUMEpaxX 3HaY€HUE OMOJIOTUYECKOTO Pa3HOO0]
COXpaHEHUS] YCTOMYUBOCTH SKOCHUCTEMBI.

[TpuBOAUTH IPUMEPHI BUIOB — YYAaCTHUKOB KPYTOBOPOTA BEIIECTB B SKOCY
OOBsACHATH HAa KOHKPETHBIX MIPUMEPAX MOHATHUS «COMPSKEHHAS YNCIICHHOC
HKOCUCTEME» U CIIUKIMYHOCTh
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[TocnencTBus 17.05 63 JkosornyecKue BrigensaTs 1 XxapakTepu3oBaTh MPUYUHBI SKOJIOTHYECKUX MPoOIieM B Onocd
JeSTETLHOCTH YEJIOBEKA B npodaeMbl B Ouochepe. [IporHo3upoBarh MOCIEACTBUS UCTOMICHUS TPUPOAHBIX PECYPCOB U COKpal
HKOCHCTEMAX. Oxpana npupoabl OHMOJIOrMYECKOTO pa3Hoo0pas3usl.
DKOJIOTUYECKUE O06o00menue panee OO0cyx1aTh Ha KOHKPETHBIX MPUMEPAX IKOJIOTHUECKHUE MPOOIEMBbI CBOETO P
npoOnemsl. Porb yenoBeka M3YYEHHOTO MaTepuaia. O6rocheps B IIEITIOM.
B 6nocdepe. Metosb OTHoIIIEHNE YeToBeKa K ApryMEeHTHPOBATH HEOOXOAMMOCTD 3aITUTHl OKPYKAIOIIEH CpeIbl, COOITIO/IC
W3YYECHUS )KUBBIX IPUPOJIE B UCTOPUH OTHOIIEHUS K dKUBOUW U HEKUBOU MIPUPOJIE.
OpraHU3MOB: HaOIIOJICHUE, yenoBedyecTBa. [Ipobiembl | BBISBISTH U OIEHUBATH CTENEHB 3arpsI3HEHUSI IOMEIIEHUH.
U3MEpEHHE, IKCIEPUMEHT o6uocdepsl: UCTOIIECHUE DuKCHUPOBATh PE3YAbTAThl HAOMIOACHUHN U JIeJIaTh BHIBOIBI.
IPUPOIHBIX PECYPCOB, Cobumonars npaBuiia paboOThl B KaOWHETE, 0OpallieHus1 ¢ J1a00paTopHBIM 00«
3arpsi3HEHHE, COKpaICHUE
OMOJIOTMYECKOTO
pazHooOpa3sus. Pemenue
AKOJIOTUYECKUX MPoOIemM
onocdepsl: paMOHAIBHOE
MCIIONIb30BaHUE PECYPCOB,
OXpaHa MPUPOIBI,
BCEOOIIIee IKOJIIOTMUECKOE
oOpa3oBaHUE HACEIICHHUS.
Jlabopamopnas
paooma Ne 6
«O1enka KkauecTBa
OKPYKArOIIEH CPEbI»
22.05 | 64 K/p Ne 4 utoroBbiii OmnuceIBaTh 0COOEHHOCTH KOCHUCTEMBI CBOEH MECTHOCTH.

KOHTPOJIb 3HAHUM Kypca
ounosioruu
9 kaacca

HaGmronats 3a mpupoIHBIMU SIBIEHUSMHU, (DUKCHUPOBATH PE3YIIBTATHI, ETaTk
Cobumronarh mpaBuiia MOBEACHUS B TIPUPOJIE
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65MeTonbI n3ydeHUS 25.05 BrisiBASTE pU3HAKKU MPUCTOCOOJIEHHOCTH OPTAaHU3MOB K Cpejie OOUTaHMUS.

KUBBIX OPTaHU3MOB:
HaOIIOZICHUE, M3MEPCHHUE,
IKCTIICPUMEHT

IKceKypcus 6 npupooy
«M3yuenue n onucanue
DKOCHUCTEMBI CBOEH
MECTHOCTHU

OOBSACHATH pOJIb KPYTOBOPOTA BEIECTB U MPEBPALIEHUS SHEPTUU B IKOCHUC
XapaktepusoBaTh OHochepy Kak TI0OTbHYIO YKOCHCTEMY.
AHanu3upoBaTh U OLEHUBATH MTOCIEICTBHS I€ITEIHOCTH YEJIOBEKA B IPH]
Haxonuts B IHTEpHETE TONOTHUTENBHYIO HHPOPMALUIO O padoTe YUEHBIX
PEAKUX U UCUE3AFOIIUX BUJIOB KUBOTHBIX U PACTEHU.
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