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ITOSACHUTEJ/IbHASA 3AITNCKA

[lporpaMMa 1o OWOJIOTHM Ha ypOBHEe OCHOBHOTO o00IIero obGpa3oBaHus
CoCTaB/ieHa Ha OCHOBe TpeOOBaHUII K pe3y/lbTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaTeTbHOM TIPOrpaMMbl OCHOBHOT'O 00I1[ero 00pa30BaHMs, TTPe/ICTaB/IeHHbIX
B ®I'OC 00O, a Takxe (dhenepanbHOM paboueit MporpaMMbl BOCITUTaHUSI.

[Tporpamma 10 OwosOorMM HarpaBleHa Ha (OPMHpPOBaHHE eCTeCTBeHHO-
HayYHOW TPaMOTHOCTH OOYYarOIMXCS W OpPraHMU3alvio u3yueHus: OHo/ioTHH Ha
JesiTeJIbHOCTHOM OCHOBe. B riporpaMme 1o 6MO/IOTMM YUUTHIBAIOTCS BO3MOXKHOCTH
yueOHOTO mpegMeTa B peanu3aimu TpeboBannii ®PI'OC OO0 K maHUPYyeMbIM
JIMYHOCTHBIM M MeTallpeIMeTHBIM pe3y/bTaTaM OOyUeHMs, a TakKKe peasr3alr[ys
MEXIpPeMETHBIX CBsI3ed eCTeCTBeHHO-HayUYHBIX yU4eOHBIX IMpeAMETOB Ha yYpPOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

B miporpamMme 1o OMOJOTMM OIpefe/stOTCS OCHOBHbIE LM W3y4YeHUs
OroJioruM Ha ypoBHe OCHOBHOTO 0011iero 06pa3oBaHus, TylaHUPyeMble pe3y/IbTaThl
OCBOEHHS TIpOTpaMMbl 110  OHOJIOTMH:  JIMYHOCTHBIE, MeTarpeMeTHbIE,
nipegMeTHBIe. [IpeMeTHBIe TIJIAHUPYeMble pe3y/bTaThl JaHbl /s KaXAOTO Tofa
W3yueHUs1 OMOJIOTHH.

Brosioryst pa3BrBaeT TIPeJCTAB/IE€HHs O TTO3HABA€MOCTH KUBOM TPUPOABI U
MeTo/laX eé T03HaHUS, T03BO/sieT ChOPMUPOBAaTh CUCTEMY HAyUHbIX 3HAHUH O
JKUBBIX CHCTeMaX, yMeHUsI UX T10/Ty4aTh, IPUCBAUBATh U MPUMEHSITh B JKU3HEHHBIX
CUTYyaLUsIX.

Brosiornueckasi ToroTOBKa obecrieurBaeT TTOHMMaHWe OOyYarOIUMUCS
HayUHBIX TPUHIUIIOB Ye/IOBeUeCKOW [eATebHOCTH B TIPUPOJie, 3aK/a/bIBaeT
OCHOBBI 9KOJIOTMUeCKO# KYJ/IbTYPHI, 3[0pOBOT0 00pa3a »KHU3HHU.

Ilensmu n3yueHusi OMOMOTMM Ha YPOBHE OCHOBHOTrO 0OIIjero o6Gpa3oBaHUs
SIBJISTFOTCS:

dbopMrpoBaHWe  CHCTeMbl 3HAaHMM O TIpU3HAaKax M TIpoIjeccax
JKU3HeZesITe/IbHOCTA OMOIOrUUeCKUX CUCTEM Pa3HOTO YPOBHSI OpraHU3al[ui;

dbopMHUpoBaHWe  CHACTeMbl 3HaHMM 00  0OCOOEHHOCTSIX  CTPOEHUs,
JKU3HEeZIesITe/IbHOCTA OpraHU3Ma uejioBeKa, YC/IOBUSIX COXPaHEHUS ero 3710POBbSI;

dbopMrpoBaHre yMeHWM TIPUMEHSTh MeTOAbl OMOJOrHMUecKOd HayKH [/s
M3ydeHust OMOOTHYeCKUX CUCTEM, B TOM UHC/Ie OpraHr3Ma YeioBeKa;

dbopMrpoBaHMe yMeHWW UCMOJb30BaTh WH(POPMAI[MI0 O COBPEMEHHBIX
JOCTIDKEHHSIX B 00/1aCTH OMOMOTHH [I71s1 0OBSICHEHHS ITPOLIECCOB U SIBJIEHUM >KUBOM
TIPUPO/IbI U JKU3HEeesITe/IbHOCTU COOCTBEHHOTO OpPraHK3Ma;

dbopmMupoBaHre yMeHHU OOBSICHATH pOJb OHOMOTUM B TPAKTUYECKOU
JesiTe/IbHOCTU JTFOZiel, 3HaueHue OHO0JIOrTMYeckoro pasHooOpasusi /i COXpaHeHHs
6uocdepsl, Moc/IeACTBYS AeATeTbHOCTH YesioBeKa B TIPUPOJE;



dbopMrpoBaHre  JKOJOTMYECKOW  KYJAbTYphl B  IL[efISIX  COXpaHeHUs
CcOOCTBEHHOTO 3/I0POBbSI ¥ OXPAHbI OKPY>Karolieli cpefpbl.

HocTtwkeHue 1ieneid rporpamMmbl 1o Ouosorvu 06ecrieurBaeTCsl pelieHrueM
C/1eyIOLLIMX 3a/1ay:

npuobpeTeHre  OOydalOIMMMCS ~ 3HAHUA O  JKUBOM  TIPUPOJE,
3aKOHOMEPHOCTSIX CTPOEHHsl, >KH3He[|esiTeIbHOCTU U cpefoobpasyroleil posu
OpraHu3MOB, ue/iOBeKe KakK OHMOCOIManbHOM CYIIeCTBe, O POJIM OHMOJIOTHYeCKOM
HayKU B TIPAKTUUYECKOH [1esiTe/IbHOCTH JIFO/el;

oB/laZieHe yYMEHUSIMH TIPOBOJUTH HCC/eJOBaHUSI C MCIOb30BaHUEM
O6uronoruyeckoro o0opyZoBaHWS W HaOJIIOeHHs 3a COCTOSIHHMEM COOCTBEHHOTO
OpraHu3Ma;

OCBOeHue MPUEMOB paboThl ¢ OGro/oruueckoi nHGopmalyeli, B TOM 4ucjie 0
COBpEMEHHBIX JOCTI)KeHUsX B 00siacTH OWosoruu, eé aHaiu3 U KPUTHUYECKOoe
OlleHHBaHHE;

BOCITUTaHWe OMOIOTUYEeCKH U KOJIOTUUECKH TPaMOTHOW JIMYHOCTH, TOTOBOM
K COXpaHeHUI0 COOCTBEHHOTO 3/I0POBbsI U OXpaHbl OKPY KaloIlleil cpefbl.

OO0i11jee UKCI0 YacoOB, OTBeJEHHBIX [/ U3yueHUs: OHM0/IOTHUH, COCTaB/sieT B 9
K/lacce — 68 uacoB (2 yaca B HejieJli0).

[pepsaraemeiii B TiporpaMme 10 OHOJIOTHMM TepeueHb JIabOPAaTOPHBIX U
MPAaKTUYeCKUX paboT SBJIsSIeTCS pEeKOMeHJaTeNbHbIM, YUWTe/b JejiaeT BbIOOp
TIpOBeJieHUsT 1ab0paTOpHBIX PAOOT ¥ OMBITOB C YYETOM WHAWBU/Ya/TbHBIX
ocobeHHOCTe  0OOydYalIMXCs,  CIUCKA  JKCMepUMEeHTalbHbIX  3a/laHuM,
Tipe/ijlaraéMbIX B paMKaX OCHOBHOT'O TOCYZapCTBEHHOTO 3K3aMeHa 110 OMOJIOTHH.



COJEP)KAHUE OBYUEHUSA

Tema 1. OOG1Me 3aKOHOMEPHOCTH KU3HHU (5 U )

»  Buosioruss — Hayka 0 KUBOM Mupe buosiorvs — Hayka, UCCaeyroliias >ku3Hb. Vi3yueHune rpupo/sl B 0becrieueHUN
BbDKUBAHUS JOZiel Ha 3emsie. Buosiorusi — cucreMa pas3HbIX Ouosiornueckux obsacTed Haykd. Posb Guonoruu B
MPAaKTUUeCKOH JieITeIbHOCTHU JII0 e

*  MeTtoapl OUONOTMUECKUX WCCAeAOBaHHUN MeToAbl W3yueHUs >KUBBIX OpraHWU3MOB: HaO/IofieHue, W3MepeHue,
CpaBHeHHe, OIMCaHue, SKCIIepUMeHT, MojenupoBaHue. [IpaBusia paboThl B KabuHeTe OHMOIOTMM C OHMOJIOTMUYECKUMH
npubopaMyl ¥ UHCTPYMEHTaMH

*  OOmue CBOMCTBA >XUBBIX OpraHu3mMoB OTJWUNUTeNbHBIE TIPU3HAKA >KUBOTO W HEXHMBOr0: XWMHUYECKHH COCTaB,
K/IeTOYHOEe CTpOoeHHWe, OOMeH BeIlecTB, pa3MHOXKeHWe, Hac/ae/[CTBeHHOCTb, W3MEHUYUBOCTb, POCT, pa3BUTHE,
pa3payKUMOCThb. B3auMOCBSI3b )KUBBIX OPraHU3MOB U Cpe/ibl

*  Mmsoroobpa3ue dhopMm >xu3Hu Cpe/pl XXU3HU Ha 3eMjie 1 MHOrooOpasue uxX opraHu3moB. KieTouHoe pa3Hoobpasue
OpPraHM3MOB U WX IllapcTBa. Bupyckl — HekneTouHass (opma >ku3HU. Pa3HooOpasue 6uocucteM, oToOpakaroirjee
CTPYKTYpHbIe YPOBHU OpPraHW3alLvy KU3HU

TeMa 2. 3aKOHOMEPHOCTH KM3HU Ha KJIeTOYHOM ypoBHe (10 u)

*  Mmnoroobpa3ue kimetok O000ieHre paHee W3y4YeHHOTO MaTepuana. MHoroobpasue THIIOB  K/IETOK:
cBOOOIHOXKUBYIIME U 0Opa3yrollre TKaH!, TTPOKAPUOTHI, 3yKapyUOThl. PoJib YUEHBIX B U3yUeHUH KIIeTKH.

*  Xumuueckue BelljecTBa B kjieTke O00611ieHre paHee u3yueHHOro Marepuana. OCO6eHHOCTH XMMHUECKOro COCTaBa
KUBOW KJeTKM U €ero CXO/JCTBO y pasHbIX TUIIOB KieTOK. HeopraHnyeckue ¥ oOpraHuueckve BelllecTBa KIIeTKU.
Copep>kaHue BO/IbI, MUHEPAJbHBIX COJIel, YIJIEBOZIOB, JIAIMKIOB, Oe/lKOB B KieTKe W opraHu3Me. Mx ¢yHKIuM B
YKU3He/IesITe/IbHOCTU KJIeTKU

*  Ctpoenue kineTku CTPYKTypHbIe YaCTH KJIETKU: MeMOpaHa, si[po, LIUTOoI/Ia3Ma C OPraHOW/[aMH U BKJTFOUEHHSIMHU

*  OpraHou/pl K1eTKU U Ux QyHKIMK MeMmOpaHHbIe 1 HeMeMOpaHHbIe OPraHOW/Ibl, OT/INUUTEe/IbHbIe 0COOEHHOCTH UX
CcTpoeHus U QYHKIUU



« OOMeH BeIeCTB — OCHOBA CyIeCTBOBaHUS KieTKd IloHsiTHe 00 oOMeHe BeI|eCTB KaK COBOKYITHOCTH
OMOXUMHUECKUX peakiuii, 00eCIieunBaOLIUX KXU3He[esITe/TbHOCTh KIeTKA. 3HaUeHHe aCCUMWISALUN U JUCCUMUJISALIAY B
K/IeTKe. PaBHOBeCHe SHEpreTHUeCKOro COCTOSTHUS KIIeTKH — o0ecIteueHre eé HOpMaabHOTO (hyHKI[HOHUPOBAHMS

*  buocuHTe3 Geska B KHMBOM KieTke IloHsiTHe 0 GHMocuHTe3e. DTarbl CMHTe3a Oenka B KieTKe. Pojib HYKIeMHOBBIX
KHMCJIOT ¥ pub0COM B OMOCHHTe3e Oe/IKOB

buocunTte3 yrneBosoB — @orocuHTe3 [loHsATHe O (pOTOCHMHTE3e KakK MpOLiecce CO3/laHus YIJIEBOJOB B >XUBOMU
KjeTke. JIBe craguy (OTOCHMHTe3a: CBETOBAasi U TEMHOBas. Y CJIOBUS TPOTeKaHWsl (POTOCHMHTEe3a W €ro 3HaueHue [Jist
TIPUPO/IbI

. ObecrieueHre K/eTOK 3Heprueid [ToHSATHE O KIeTOUHOM [IbIXaHWM KakK O Tporjecce obecrieueHUs] KIeTKW SHEPryei.
Crazuu KIeTOYHOro /ibiXaHust: 6eckucioposHas (pepMeHTaTUBHasI, WX TJIMKOJIM3) U KACIOPOoJHasi. Poib MUTOXOHpUA
B K/IETOYHOM /[IbIXaHUU

. Pa3MHO)KeHUe KIeTKH W €€ yKU3HEeHHBIM MK/ Pa3MHO)KeHUe K/IeTKU MyTEéM JeyeHrss — o0Ijee CBOMCTBO K/IETOK
OHOKJIETOUHBIX U MHOTOKJ/IETOUHBbIX OpraHu3MoB. KiieTouHOoe jejileHWe y MPOKapuoOT — Je/leHWe KJIeTKU HazBoe.
Henenvie KieTKHW y 3yKapuoT. Mwuto3. Pa3bl mMuTo3a. JKU3HEHHBIM LMK/ KAeTKU: UHTepdasza, Mutol. PaszjeneHue
KJIETOYHOT'O COZIEP’XKUMOr0 Ha /iBe JOUepHUe KIIeTKU.

. JIabopaTopHsbie pabOThI:

1. MHoroo6pasue K1eTok 3yKapuoT. CpaBHeHHe PaCTUTeTbHBIX U JKUBOTHBIX K/IETOK

2. PaccmaTtpuBaHve MUKPOIMPEnapaToB C Ae/SIUMUCS KIeTKaMU

Tema 3. 3aKOHOMEPHOCTH KM3HU Ha OpraHu3MeHHOM ypoBHe (17 u)

*  OpraHusM — OTKpbITast xuBasi cucreMa (6uocucrema) OpraHusMm Kak >kvBasi crictreMa. KOMIOHEHTBI CHCTeMBI, WX
B3aMMO/eiicTBUe, 0becrieunBaroiliee 11eJI0CTHOCTb OMOCHCTeMbI «OPTaHK3M». Peryisiiiys MpoiieccoB B brocucteme

*  bakrepuu u Bupycbl Pa3HooOpasue ¢(opM OpraHvu3MOB: OJHOK/IETOUHble, MHOTOK/IETOUYHble W HEK/IeTOUHbIE.
BakTepun Kak OJHOK/IETOYHbIE [OsiiepHble OpraHu3Mbl. BUpychl Kak HekaeTouyHas (opma Ku3HUA. OT/IUUYUTe/bHbIe
0cobeHHOCTH OaKTepuii ¥ BUPYCOB. 3HaueHWe OaKTepuil U BUPYCOB B TIPUPO/Ie

*  PactutenbHbI OpraHvM3M U ero ocobeHHOCTH ['7laBHble CBOWCTBa pacTeHWid: aBTOTPOQHOCTb, HECIIOCOOHOCTb K
aKTUBHOMY Tlepe/IBIKeHHI0, pa3MelljeHe OCHOBHBIX UYacTeil — KOpHs U mobera — B ByX pa3HbIX cpefax. OcobeHHOCTH



pacTUTeTbHON K/IeTKU: TIPUHA/IIE)KHOCTh K 9YKapHOTaM, Ha/luuuve KAeTOUHOW CTEeHKW, TUIACTHZ, U KPYITHBIX BaKyOJIe.
Criocobbl  pa3MHOKEHHSI pacTeHUi: T0/IoBoe U Oecrionoe. OcoGeHHOCTH TI0JIOBOTO pa3MHOKeHHs. TUIbl 6ecriosnoro
Pa3MHOKEHHS: BeTeTaTUBHOE, CITIOpaMHU, JIeJIeHUEeM KJIeTKW HaJlBoe

*  MmHoroobOpa3ue pacTeHWM W 3HaueHre B mpupoze OO600ieHHe paHee H3y4eHHOTO Marepuasa. MHoroobpasue
pacTeHuii: CriopoBble U ceMeHHble. OCOOEHHOCTH CIIOPOBBIX paCTeHH: BOAOPOC/eNd, MOXOBHIHBIX, MArlOPOTHUKOB,
XBOI[eM W TUIayHOB; CEeMEeHHBbIX pACTeHWM: TOoJ0CeMeHHBIX M IIBEeTKOBBIX (TMOKpPHITOCeMeHHbIX). Kiaccel oThena
IIBeTKOBBIE: IBYIOMBbHBIE M OAHOZO/bHBIE pacTeHusT. OCOOEHHOCTH U 3HaUeHHe CeMEeHH B CPaBHEHHH CO CTIOPOM

*  OpraHu3Mbl 1japcTBa rpubOB U JIMIIIAMHUKOB ['prbbI, UX CXO/CTBO C APYTUMU 3YKapUOTHUECKUMH OpraHU3MaMu —
pPacTeHUsIMA W JKUBOTHBIMH — U OT/inuke OT Hux. Crenuduueckre cBoiicTBa rpuboB. MHoroobpasve W 3HaueHHe
rpyubOB: TIJIECHEBBIX, MUISAIIOYHbIX, TapasuTUuecKux. JIMIMIaHUKM KaK 0cCcoOble CUMOMOTUUYECKHWe OpraHu3Mbl; HUX
MHOroo6bpasue U 3HaueHue

*  JKuBoTHbIi opranu3m u ero ocobeHHocTr. OCOOEHHOCTH YKMBOTHBIX OPraHW3MOB: IMPHUHAIJIEXXHOCTh K 9YKapHOTaM,
reTepoTpo(HOCTh, CTIOCOOHOCTh K aKTUBHOMY I1epe/IBI)KeHHI0, 3ab0Ta 0 TIOTOMCTBe, TIOCTPOMKA >KUIHIL (THE3Z, HOP).
[eneHve >KUBOTHBIX MO criocobam [0ObIBaHUS THIIU: PaCTUTETbHOSIIHbIe, XUII[HbIe, MMapa3sdTUUecKue, TaJaibIIUKH,
BCesiTHbIE

*  MmHoroobOpa3ue >KMBOTHBIX [lesleHWe >KMBOTHBIX Ha [iBa TMoAniapcTBa: Ilpocrefimie W MHOTOK/IETOUHBIE.
Oco0eHHOCTH  TPOCTEMINIMX:  paclpoCcTpaHeHWe, TIMTaHWe, TiepeABIKeHWe. MHOTOK/IeTOUHble  >KMBOTHBIE:
Oecrio3BOHOYHBIE W T103BOHOYHBIe. OCOOEHHOCTH pa3HBIX TUIIOB 0eCrio3BOHOYHBIX >KMBOTHBIX. OCOOEHHOCTH THIIA
XOopAoBble

*  CpaBHeHHe CBOWMCTB OpraHvM3Ma uejioBeKa M >KMBOTHBIX OO000IieHHe paHee W3y4eHHOTO MartepHana. CXOJCTBO
ye/ioBeKa M JKUBOTHBIX. OT/MuUre dYesoBeKa OT >KUBOTHBIX. CHCTeMbl OpraHOB Yy ue/ioBeKa KaK OpraHu3Ma:
TUIIeBapuTeibHasA, JbIXxaTe/lbHasi, KPOBEHOCHAs], Bbile/iuTe/ibHasl. OpraHbl UyBCTB. Y MCTBeHHbIE CTTOCOOHOCTH UesioBeKa.
[TpuumHbl, 00yC/IOB/IMBAOILIME COLMaIbHbIe CBOMCTBA UeoBeKa

*  Pa3MHOXeHHWe J>KHMBBIX OpraHu3MoB THITBI pa3MHOXKeHHs: TiojioBoe u 6Gecriosioe. OcOOEHHOCTH TIOJIOBOTO
Pa3MHOKEHUS: C/IMsSHE MY>KCKMX M >KeHCKUX TaMeT, OII0/[0TBOpeHHe, obpa3oBaHue 3UTOThL. becriosioe pa3MHOXKeHMe:
BereTaTvBHOe, 00pa3oBaHUe CIIOp, Je/ieHHWe KAeTKHW HazABoe. burosiornueckoe 3HaueHue TI0JIOBOTO YW 6ecriosioro
pa3mMHoykeHHs1. CMeHa MOKOIeHWi — 0ecCIto10ro 1 rojioBOro — Yy JKUBOTHBIX M PACTeHUH



. VHauBuayanbHOe pa3BuTHe opraHusMoB [loHsiTve 00 oHToreHese. Ilepuozpl OHTOTreHe3a: SMOPHOHAIBHBIM U
nocTaMbproHanbHbId. CTaguy pa3BUTHUS SMOpHOHA: 3WUroTa, ApoOsieHWe, racTpy/ia ¢ auddepeHIpalell KJIeTOK Ha
9KTOZIepMY, SHTOJIeEpPMY U Me30/iepMy, opraHoreHe3. Oco6eHHOCTH Mpoljecca pa3BUTHSI IMOpPHOHA, ero 3aBUCMMOCTb OT
cpegpl. OcoOeHHOCTH MOCTIMOPHOHAMBHOTO pPa3BUTHS. Pa3BUTHe >KUBOTHBIX OpPraHW3MOB C TIpeBpalleHueM U 0e3
TipeBpalleHus

. OOpa3oBaHue MOJOBBIX KaeTOK. Meiio3 [loHATHe O JUITIOWJHOM W TallJIOWJHOM Habope XpPOMOCOM B KJIETKE.
JKeHCKue 1 My>KCKHe TI0/IOBble KIeTKH — TaMeThbl. Meiio3 Kak 0CcoObIii TUIT fiesieHusl KeTKU. [lepBoe u BTOpoe fiefieHre
Melio3a. [ToHsiTHe 0 criepmMaToreHe3e U OOreHe3e

. N3yyeHre MexaHW3Ma HacC/AeJCTBEHHOCTM Hauano wucciefoBaHUM HaC/leCTBEHHOCTHM OpraHu3moB. [lepBbii
HayuHbIl TPy I'. MeHgens v ero 3HaueHue. JI0CTH)KeHUsI COBDEMEHHBIX MCC/IeIOBaHUU HAC/1eICTBEHHOCTH OPraHW3MOB.
YcnoBus /151 akTUBHOT'O pa3BUTHS UCC/IeIOBaHUI Hac/ie[JCTBEHHOCTU B XX B.

. OcHOBHbIe 3aKOHOMEPHOCTH HacC/IeICTBEHHOCTH OpraHu3MOB [IoHsITHEe 0 Hac/eACTBEHHOCTH U CTiocobax mepeiauun
TIPU3HAKOB OT pojuTesieil moToMcTBy. Habop XpomocoM B opraHusMe. I'eH M ero cBoiicTBa. I'eHOTHNT W (PeHOTHIL.
V3MeHUYMBOCTH U €€ TIPOsIBJIeHHEe B OPraHUu3Me

. 3aKOHOMEpPHOCTH H3MeHUYMBOCTU [loHATHe 00 M3MEHUMBOCTHM M €& poiu Jijis opraHu3MoB. HacnencTBeHHasi U
HEHACJ/Ie/ICTBEHHAss W3MEHYMBOCTb. TUIbl HAC/Ie[CTBEHHOM (F€HOTUIIMUECKOW) W3MEHUYMBOCTU: MyTallMOHHas,
KOMOHHATHBHas.

. HenacnencrBeHHass u3MeHUMBOCTb [loHATHMe 0 HeHacne[CcTBeHHOW ((eHOTUITMUECKOM) W3MeHUMBOCTH, eé
TPOSIBJIGHWA Yy OPraHW3MOB M POJIM B UX >KU3HEeATeJIbHOCTH. 3HAKOMCTBO C MpUMepaMy HeHac/e[CTBeHHOU
V3MEHUYMBOCTU Y PACTEHUHN U KUBOTHBIX.

. OCHOBBI celeKI[uy OpraHu3MoB [loHsTHe o cenekuyu. McTopust pa3Butus cenekifui. Ceekijus Kak Hayka. Obiue
MEeTOZbl CeNeKI[MH: MCKYCCTBEeHHBIM O0TOOp, rubpuansanusi, wmyrtareHe3. CesieKiMs pacTeHWl, >KUBOTHBIX,
MHKpPOOpraHu3MoB. Vcrionbp30BaHre MUKPOOOB Ue/IoBeKOM, TIOHSITHE 0 OMOTeXHO/IOTUU

. JTabopaTopHble pabOTHI:

3. BrisiBieHMe Hac/eCTBEHHBIX U HeHAC/e[JICTBEHHbIX TIPU3HAKOB Y PACTeHUM pa3HbIX BH/IOB

4. HV3yuyeHue U3MEHUUBOCTH Y OPTaHU3MOB



Tema 4. 3aKOHOMEPHOCTH TIPOUCXOKJEHUS U Pa3BUTUS XKU3HU Ha 3emiie (20 u)

. [IpeacraByieHrs: 0 BOSHUKHOBEHWU XKM3HU Ha 3emiie B UCTOPUM eCTeCTBO3HAHUSA ['UITOTe3bl IPOUCXOKEHUS XKU3HU
Ha 3emie. OrnbiThl @. Penu u JI. ITactepa, ornposepraroliiye rurnoTesbl 0 Camo3aporKjeHUH KU3HU

. CoBpeMeHHbIe TIpe/iCTaB/JeHWs O BO3HUKHOBEHUU >XW3HU Ha 3emsie buoxumuueckass runoresa A.M. OnapuHa.
YcnoBust BO3HUKHOBeHHUS >XU3HU Ha 3emie. ['unoTesa k. XonzaenHa

. 3HaueHne (oTocHHTe3a M OHMOJIOTMUECKOTO KPYroBOPOTa BelleCTB B Pa3BUTUM KW3HW OCOOEHHOCTH TIePBUUYHBIX
opranu3moB. [TosiBneHne aBTOTpooB — LiiaHOOakTepuii. i3aMeHeHUs1 yC/I0BUH XKU3HU Ha 3emie. [IpUuMHbI KU3MeHeHUH.
[MosiBnieHue 6uochepsl

. OTanbl pa3BUTHUS KU3HU Ha 3emsie OOillee HampaB/jieHWe 3BOIOLMU KU3HU. Opbl, TePUOABI U 3M0XU B UCTOPHUH
3emsii. BbIX0o/ OpraHu3mMoB Ha CyILy. JTarbl Pa3sBUTHSA XKU3HU

. Wpeu pa3BUTHUS OpraHA4Yeckoro Mupa B 6uosoruu Bo3HUWKHOBeHHe ujeii 00 3BOMIOLMM >KUBOTO Mupa. Teopusi
sBoJsiroruu JK.-b. Jlamapka

. Yapn3 [apBuH 00 3Bo/irOLIMMA OpraHuueckoro mupa KMccienoBanus, mipoBefiéHHble Y. [lapBuHoM. OCHOBHBIE
TIOJIO’KEHUST SBOJIOLIMA BUZOB, W3J/I0KeHHble JlapBuHOM. [IBVDKyIMe CU/bl TPOLeCCa 3BOJIIOLMU: W3MEHUYMBOCTb,
Hace/CTBeHHOCTb, 60phOa 3a CyllleCTBOBaHME W eCTeCTBeHHbIM OTOOp. PesynbTaThl 3BOsOLMU. 3HaueHHe pabot Y.
[JapBuHa

. CoBpeMeHHbIe TIpe/icTaB/ieHUss 00 JBOJIIOLMA OpPraHUUecKOro Mwupa [lomynsaiys Kak eAuHWIA SBOJIIOLIUM.
BakHeliMe TOHATUS COBPEMEHHOU TeOPUH 3BOJIIOLIUU

. Bup, ero kpurepuu u CTpyKTypa Buj — OCHOBHas crvcTtemaTrvyeckas efvHULia. [Ipr3Haku BUa KaK ero KpuTepuu.
[Momy sy — BHYTPUBU/[OBAst TPYMITMPOBKA POACTBEeHHBIX ocobeil. [Tomyisiusi — (opMa cylriecTBOBaHuUs BU/A

. [Tporjeccel obOpa3oBaHusi BUAOB Bujgoobpa3oBanue. [IoHSTHE O MUKDPO3BOJIIOLWU. TuIbl BHUJ000pa30BaHUS:
reorpadrueckoe v 6roI0rUUECKOe

. Maxkpo3BoJIFOLMS KaK MPOLIeCC MOsIB/IEHUSI Ha/IBUIOBBIX IPYIIIT OPraHW3MOB Y C/IOBUS M 3HaueHre JuddepeHLMaLiviu
Buza. [loHsATHEe O Makpo3BOMOLMHU. [oKa3aTe/lbCTBA TPOLeCca IBOJIIOLMU: Ta/leOHTOIOTUYeckre, 3MOpUOIornyeckue,
aHaToMo-mop@doJioruueckue (pyAUMeHTbI U aTaBU3Mbl)

. OcHOBHbIe HarpaBieHUs 35BojoLMK [Iporpecc u perpecc B >KMBOM Mupe. HarmpaieHusi OGMOIOrMUeCcKOro
niporpecca: apomopdo3, uaroaanTaius, obias gereHeparys OpraHu3MOB



»  [lpuMepnl 3BO/IOIMOHHBIX ITPe0Opa30BaHUil >KUBBIX OpraHu3MoB OO00OIeHHe paHee HM3YyUeHHOr0 Marepuana o0
9BOJIFOLIMU. ODBOJIIOLMSA — [IJIUTebHBIA HCTOPUUECKUM TIPOL[ecC. OBOJIOIMOHHBIE TIpeoOpa3oBaHMsl >KUBOTHBIX WU
pacTeHuii. YpoBHU npeoOpa3oBaHUiA

*  OcHOBHbIE 3aKOHOMEPHOCTU 3BOIOLIMMA 3aKOHOMEPHOCTH OMOIOrhYecKol 3BOJIIOLMU B MPUpO/e: HeoOpaTUMOCTh
Tipoijecca, TIPOrpecCUBHOe yC/IOXKHeHHe (OpM KH3HU, HEPOTPAMMHUPOBAaHHOE pa3BUTHe YKU3HH, a[alTalliy, TOsB/IeHHe
HOBBIX BU/IOB.

*  UYesmoBeK — TIpe[CTaBUTE/Ib >KUBOTHOTO MHpa OBOMIOLUS MPUMATOB. PaHHME TpeJKd TPUMAaTOB. ['OMUHUZBI.
CoBpeMeHHbIe uesioBeKooOpasHbie 00e3bsHbI

*  DBOJIOI[MOHHOE TIPOMCXOXKAeHWe uenoBeka HakorisieHue ¢aKTOB O TPOUMCXOKIAEHUU desioBeKa. [loka3aTesbCTBa
POJAICTBA uUejioBeKa YW >XUBOTHBIX. BakHelile 0coOOeHHOCTH oOpraHu3Ma uesioBeKa. [IposiBieHre OUONOTMUECKUX U
couyanbHbIX (aKTOPOB B MCTOPUYECKOM TIpOLiecce MPOMCXOXKeHus1 yesoBeka. O61llecTBeHHbIN (COLMaibHBIN) 00pa3s
YKU3HU — YHUKaJIbHOe CBOMCTBO YesioBeKa

*  PanHue 3Tarbl 3BO/MIOLMY UesioBeka PaHHUe TIpeIKU uesioBeka. [lepexo/| K TIPSIMOXOKAEHUI0 — BbIAAIOIINNACS 3Tarl
9BOJTIOL[MY YesioBeKa. CTaZiii aHTPOTIOTeHe3a: Mpe/llieCTBeHHUKH, Ye/IOBeK yMeJIbIi, JpeBHeMllIne 01, APeBHYe 0N,
COBpPEMEHHbIN Uel0BeK

« Tlo3gHuwe sTambl 3BOJIIOLUK 4YejioBeKa PaHHMe HEOAHTPONbl — KPOMAaHbOHLBL. OTIUUKTe/bHbIe TIPU3HAKU
COBpeMeHHBIX Jrofiell. buocolManbHasi CYI[HOCTh 4YesioBeKa. BiusiHue colManbHBIX (AaKTOPOB Ha JelCTBUe
eCTeCTBEeHHOTO 0TOOpa B UCTOPUYECKOM Pa3BUTHUHU Ue/iIOBeKa

*  UYesioBeueckue pachl, UX POZACTBO U MPOUCXOxAeHHe YenoBeK pa3yMHbId — rosumMopdHbii By, [ToHSTHE O pace.
OcHoBHbIe TUTIBI pac. [TporcxoskaeHre U poJCcTBO pac

*  YesoBek Kak uTenb Ouocdepbl M ero BAWsSHWE Ha TrpupoAy 3emind YenoBek — xurtenb O0uocdepsl. BiusiHue
yesioBeKa Ha 6uocdepy. YciiokHeHre ¥ MOIITHOCTb BO3/IeMCTBUS uesioBeka B buocdepe. CoxpaHeHue >KU3HU Ha 3emiie —
rJIaBHas 3a/laya ye/ioBeuecTBa

»  JlaboparopHasi pabora:

5. IIpucriocob61eHHOCTh OPraHU3MOB K cpejie 00HUTaHUs

Tema 5. 3aKOHOMEPHOCTH B3aMMOOTHOILIEHUH OpraHu3MOB U cpefbl (15 u)



*  YcioBusi xu3Hu Ha 3emsie Cpefibl >KM3HM OpPraHW3MOB Ha 3eMjie: BOJHAas, Ha3eMHO-BO3/yllIHasi, TOYBEHHas,
opraHu3MeHHasl. Y C/IOBUsI )KU3HM OPraHU3MOB B Pa3HbIX cpefiaXx. JKOJoruueckre PakTophl: abuoTuueckre, buoTHUecKue
Y aHTPOIIOT €eHHbIE

*  OOmue 3aKoHBI JefcTBUSI (DaKTOPOB Cpefbl Ha OpraHW3Mbl 3aKOHOMEPHOCTH JeMCTBUS (haKTOPOB CpeZibl: 3aKOH
ONTHMyMa, 3aKOH He3aMeHUMOCTH ¢akKTopa. BnusHue 3Ko0/0rHYecKuX (DakKTOpOB Ha OpraHU3Mbl. [leprofMuHOCTb B
YKU3HU OpraHu3moB. PoTorneproansm

»  IIpucrioco6/eHHOCTh OpPraHW3MOB K JeMCTBHIO (DakTOpoB cpefbl IIpvMephl MpPHCIIOCOO/IEHHOCTA OpPraHHW3MOB.
[TousTre 06 amanraiuy. PasHooOpa3ue agantaiuii. [ToHsITHE 0 )KU3HEHHOM (popme. DKOJIOTHUYeCKHe TPYIIIbI OPraHu3MOB
*  buoTtnueckue cBsi3W B MpupoZie broTuueckre CBsS3W B TPUPOZe: CETU TMUTaHUS, CIOCOOBI [JOOBIBAHWS TIHIIIH.
B3auMogieiicTBie pa3HbIX BU/JIOB B TIPUPOJHOM COOOII[eCTBe: KOHKYpPEHLUs, MYyTyaau3M, CUMOHO03, XHUIITHUUeCTBO,
napa3utu3M. CBsI3M OPraHU3MOB Pa3HbBIX BH/IOB. 3HaUeHWe OMOTHUYECKUX CBSI3eM

*  B3aumocBs3u opraHu3moB B momnyssaiuud [lomynsiuss Kak ocobas HajgopraHu3MeHHas cucreMa, dopMa
Cyl[eCTBOBaHUsS BHja B rmpupofe. [loHsitue o Jemorpaduueckoii ¥ TIPOCTPAHCTBEHHOW CTPYKType TIOMYJISIHH.
KonruecTBeHHbIe TIOKa3aTe/ld TIOMYJISILIUA; YUC/IEHHOCTDb U TVIOTHOCTh

*  OYHKIOWOHUPOBaHUE TIONMy/SALMA B Tpupoze [lemorpaduueckde XapaKTePUCTUKHU TOMYJISALMNA: YHC/IEHHOCTD,
TIJIOTHOCTh, POXKJAéMOCTb, CMEpPTHOCTb, BBDKHMBAaEMOCTb. Bo3pacTHasi CTPyKTypa IIOMYJISIL[AH, TI0JI0OBasi CTPYKTypa
nonysityu. [Tomynsiius kKak 6uocrcTema. [IMHaMUKa YKMCIEHHOCTH U TIJIOTHOCTU TIOMYJISILUK. Perysiiusi 4ic/ieHHOCTH
TIOTYJISILIAN

»  TlpupogHoe coobiijectBo — OuoreorieHo3 [IpupogHoe coo0bIecTBO KakK OWOLIeHO3, ero spycHOe CTpOeHHe,
9KO0JIOTHYECKHE HUIITH, THIIeBbIe 1[eMTd U CeTH MUTaHUA. [ JIaBHBIA MPU3HAK MPHUPOJHOr0 CO0OIIeCcTBa — KPYroBOPOT
BeIIeCTB U TOTOK 3Hepruu. [ToHsiTHe o 6uoTore. Posib BU0B B OHoIieHO3e

*  buoreoreHo3bl, 3KocucTeMbl U Ouochepa ODKOCHUCTeMHas OpraHMW3al[usi >KUBOW TIpUpOAbl. PyHKI[MOHAIBHOE
pa3Mure BUJIOB B 3KocucTeMax (TIPOM3BOAMTE/H, TIOTpebuTenH, pasararesv). OCHOBHbIE CTPYKTypHblE KOMITOHEHTBI
3KocucTeMbl. KpyroBopoT BeIllecTB W TpeBpallleHHss 3HEPrMM — OCHOBHOW TIpU3HAK 3KocucteM. buocdhepa —
rnobanpHas 3kocuctema. B.M. BepHazackuii o 6uocdepe. KoMIOHeHTHI, XapaKTepU3yHOIIWe COCTaB W CBOMCTBA
brocdepsbl: KHUBOe BelllecTBO, O1oreHHOe BelljeCTBO, KOCHOe Bell[eCTBO, OMOKOCHOe Bell[eCTBO. Pojib KMBOTO BelljecTBa B
6uocdepe



* Pa3Butve W cMeHa TpUPOJHBIX coobmiectB Camopa3BuTve OUOTeOI|eHO30B M uX cMeHa. CTafuy pa3BUTHSA
buoreolieH030B. [lepBrUUHBIE Y BTOPUUHBIE CMEHBI (CYKI[eCCHH). Y CTOMUMBOCTE OHMOTeo1leH030B (3KOCHCTEM). 3HAaUeHHE
3HaHUM O CMeHe TIPUPO/IHBIX CO00IIeCTB

*  MHoroob6pa3sue 6uoreorjeHo30B (3Kocuctem) O600OIieHre paHee U3yueHHOTO MaTepuasia. MHoroobpasue BOJHBIX
sKocucTteM (MODPCKUX, TIDECHOBOJHBIX) U Ha3eMHbIX (eCTeCTBEHHBIX U KYJbTYPHBIX). ArpoOHOreoieHO03bl
(arpo3KoCUcTeMbl), UX CTPYKTYpa, CBOMCTBA U 3HAUEHUE /1J1s1 Yesl0BeKa U MPUPO/Ibl

. OCHOBHBIE 3aKOHBbI YCTOMUYMBOCTH >XMBOW MNPUPO/bl LIMK/IWYHOCTH MPOLIECCOB B 3KOCHMCTEMAaX. Y CTOMYUBOCTh
TIPUPOJHBIX JKOCUCTeM. [IpUUMHBI YCTOMUMBOCTH 3KOCHUCTeM: OuHosiorHueckoe pa3sHooOpa3ve U COTPSDKEHHas
YKMCJIEHHOCTb WX BU/IOB, KDYTOBOPOT BelLeCTB U MOTOK SHEPTUH, LIUKIMYHOCTD TIPOLIeCCOB

. OKonoruueckue 1mpobsiemsl B 6nocdepe. Oxpana ripupozsl O600111eHre paHee W3yueHHOTO MaTteprana. OTHoIeHre
yesioBeKa K MPUPOJie B UCTOPUM yesioBedecTBa. [Ipob6sieMbl 6uocdepsi: UCTOLeHre TIPUPOHBIX PeCypCOB, 3arpsi3HeHUe,
CoKpailleHue Ouosioruueckoro pasHooOpasusi. PellleHue 3SKojoruueckux Tmpobsiem 6Guocdeprl:  palMoHasbHOE
HCTI0/Th30BaHKe PeCypCOB, OXpaHa MPUPO/ibl, Bceobiriee 3Ko0ruueckoe ooOpa3oBaHe HaceIeHusl.

»  JlabopaTtopHas pabora:

6. OleHKa KaueCTBa OKpY>Katollleil Cpe/ibl

. OKCKYpCHS B IPUPOAY:

1. V3yueHue u ornvcaHue 3KOCUCTEMbI CBOE MECTHOCTU»

OKCKYpCUS:

«BeceHHue siBieHUs B pupoze» uin «MHoroobpasure >XMBOro Myupa» (1o BbIOOPY yuuTesis).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 BUOJIOIT'MMN HA YPOBHE OCHOBHOI'O
OBLIEI'O OFPA30BAHNA (FA30BEI YPOBEHD)

OcBoenune yuebGHOro Tipeamera «buosnorus» Ha ypOBHe OCHOBHOTO 001jero o0pa3oBaHUs [O/DKHO 00ecrieuuThb
JOCTIKeHHe CIeIyIoIX 00yJaroMICs TMYHOCTHBIX, MeTarpeAMeTHbIX 1 TIPeIMETHBIX pe3y/bTaToB.

JINUHOCTHBLIE PE3YJIBTATHI



JINUHOCTHBIE pe3y/ibTaThl OCBOEHUS MPOrpaMMbl MO OHOJIOTHHA OCHOBHOTO 00I[ero obpa3oBaHUsl AO/KHBI OTpaXkaTb
TOTOBHOCTh 00YyUaroIluXcsi PyKOBO/ICTBOBATLCSI CUCTEMOM MO3UTUBHBIX 1[IeHHOCTHBIX OpPUEHTAlUi W paciliipeHue OIbITa
JlesATeJIbHOCTU Ha ee OCHOBE U B MPOLieCce peasn3allid OCHOBHBIX HarlpaB/IeHUM BOCITUTATE/bHOW JeATe/IbHOCTU, B TOM
yKCsie B YaCTu:

1) rpa’kAaHCKOTO BOCITUTAHUS:

TOTOBHOCTh K KOHCTPYKTHBHOW COBME@CTHOM JIesiTe/TbHOCTU TIPU BBITIO/THEHUM HCC/IeZIOBaHUM U TIPOEKTOB, CTpeMJIeHHe K
B3aMMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIIY;

2) MaTPUOTHUYECKOT0 BOCIIUTAHUS:

OTHOILIeHHe K OMOIOrMM KaK K BaKHOM COCTaBJISAIOLLel KyIbTYpPbl, TOPAOCTb 3a BKJ/IaJ, POCCUMCKUX U COBETCKUX YUEHBIX B
pa3BUTHE MUPOBOM OHMOOTrMYeCKON HayKH;

3) IyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUSI:

TOTOBHOCTh OLIeHUBaTh MOBeIeHUe U MOCTYNKY C MO3UL[MK HPABCTBEHHBIX HOPM U HOPM 3K0JIOTUUeCKOW KYJIbTYPbI;
TTOHMMaHYe 3HAYMMOCTH HPaBCTBEHHOTO acrieKTa /lesiTe/IlbHOCTH uesloBeKa B MeJUl[MHe U O10JIoruy;

4) 3CTeTUUYEeCKOTO BOCTTUTAHUSI:

TTIOHWMaHYe POov OHO0JIOTHH B (hOPMHUPOBAHUN 3CTETUUECKOU KYJIbTYPhI TUUHOCTH;

5) ¢usryeckoro BoCIuTaHus, POPMUPOBAHUS KY/IbTYPhI 3/I0POBbsI ¥ SMOLIMOHA/ILHOTO 6/1aromnoyyus:

OTBETCTBEHHOE OTHOIlIEHHWe K CBOeMY 3/I0POBbI0 M yCTaHOBKA Ha 3/70pOBbIM 00pa3 >KU3HMU (370pPOBOe TMHTaHUe,
cobJtro/leHre TUTHeHUYeCKUX TpaBU/ U HOPM, COa/laHCUPOBAHHBIM Pe)KHUM 3aHATHMN W OT/IbIXa, perysspHas dbu3nueckas
aKTUBHOCTD);

OCO3HaHUe TOC/Ie/[CTBUN W HEeTpUsTHe BPeJHBbIX MpHBbIYeK (yroTpebsieHue ankorosis, HAPKOTHKOB, KypeHWe) U WHBIX
dbopm Bpejia A5 GH3UUYECKOT0 U MICUXUUeCKOT0 3/10POBbSI;

cobtoieHre TIpaBus1 6e301acHOCTH, B TOM YKMC/ie HaBbIKM 0e30racHOro rnoBeZieHust B IPUPOAHON cpe/ie;
cchopMHUPOBAHHOCTH HaBbIKa pedieKCUH, yrpaBieHre COOCTBEHHBIM 3MOIMOHATBHBIM COCTOSTHUEM;

6) TPyOBOTO BOCITUTAHUS:



aKTUBHOE ydYacTve B pellleHWM MpaKTUYecKuX 3ajau (B pamMKax ceMbd, 0Opa3oBaTe/bHOW OpraHW3al[iH, HaceaeHHOTo
MyHKTa, Kpasi) OMOOruueckoi M 9KOJ0rMuecKol HarpaB/eHHOCTH, UHTepeC K TMPAaKTUUeCKOMY H3yueHHI0 Mpodeccuid,
CBSI3aHHBIX C OMOJIOTHeN;

7) 5KOJI0TUUeCKOT0 BOCIIUTAHUS:

OpHeHTaLUs Ha TIpUMeHeHre OMOOrMueCKUX 3HaHUM MPH PellieHnH 3a/lau B 00/1aCTH OKPY>KaroIlleid Cpe/ibl;

0CO3HaHUe 3KO0JIOTHYeCKUX MpobsieM U myTel UX pellieHus;

TOTOBHOCTh K yUYaCTHIO B IPAKTUUECKOU /IesiTe/TbHOCTH SKOJIOTUUeCKOUW HarlpaB/IeHHOCTY;

8) LIeHHOCTU HayYHOI'0 O3HAHUS:

OpHeHTallUsI Ha COBPEMEHHYI0 CHCTeMy Hay4HbBIX MpeZCcTaB/ieHuii 00 OCHOBHBIX OMOMOTMUECKUX 3aKOHOMEpPHOCTSX,
B3aMMOCBSI34X Ue/IOBeKa C MPUPOAHON Y COLIMA/IbHOM CpeJiou;

TIOHMMaHHe PO OMoIOruYecKor Hayku B hOPMUPOBAHKY HayYHOT'O MUPOBO33PEHHUSI;

pa3BUTHe Hay4yHOU 0603HaTeTbHOCTH, MHTEpeca K OMO0/IOrHyeckoi HayKe, HaBBIKOB MCC/IeZI0BATe/TbCKOM /1esTeTbHOCTH;
9) azarital{uy 00yUaroIerocsi K M3MeHSIOIUMCS YC/IOBUSIM COI[A/IbHOM U TIPUPO/IHOM Cpefibl:

aZleKBaTHasl OL[€HKa U3MEHSIIOLIUXCSl yCII0OBUM;

TIPUHSTHE pellieHus (UHIWBUyabHOe, B TPYIINe) B U3MEHSIOIMXCS YC/IOBUSAX Ha OCHOBAHMM aHaM3a OMOJ/IOrHuecKoim
VH(pOopMaLuy;

TIJITAHUPOBaHMe JIeMCTBUM B HOBOM CUTYyallMd Ha OCHOBAHWM 3HAHWM OHO0/IOTHYeCKHX 3aKOHOMEPHOCTE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertaripeiMeTHbIe pe3y/bTaTbl OCBOEHUS TIPOTPaMMbI 110 610/I0TUK OCHOBHOTO 00111ero o6pa3oBaHus, JO/DKHBI OTpaXkaThb
oBJlaZieHe CeIyIOIMMU YHUBEPCATbHBIMUA yUueOHBIMU JeUCTBUSIMU:

ITo3HaBaTe/bHbIE YHHUBepCa/IbHbIE y‘—IE6HBIe AEﬁCTBHH

1) 6a3oBblie TOrUUYeCKHe AENUCTBUS:
BBLISIBJISITh 1 XapaKTePU30BaTh CyIll[eCTBeHHbIe TIPU3HAKU OMOOrMYecKUX 00HeKTOB (IB/IeHUH);



yCTaHAB/IMBaTh CYI[eCTBEHHBIM MPU3HaK KIacCU(hUKALUA OMOOTHYeCKMX 0OBeKTOB (SIBIEHHM, MPOLIeCCOB), OCHOBAHUS
A5t 0600111eHsI ¥ CpaBHEHHs1, KpUTepUH MPOBOIMMOTO aHa/TH3a;

C yuéTOM TIpeJJIOKeHHOH OHOJIOTHUeCcKOW 3a/laud BBISB/ISTH 3aKOHOMEPHOCTH W TPOTHBOPEUMS B pacCMaTpUBAeMBbIX
dakTax v HaOJ/IIOIeHUSIX, TIpe/i/laraTh KpUTePUH /IJIs1 BBISIB/IEHHST 3aKOHOMEPHOCTeH 1 TTPOTUBOPEUHI;

BBISB/ISTH Jle(UIIUThI HH(GOPMALIWH, JaHHBIX, HeOOXOAUMBIX ISl pellleHHs TTI0CTaB/IeHHOU 3a/lauM;

BBISIB/ISITh TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3W TPU W3yYeHUU OHOJIOTUYECKUX SIBJIEHWM W TIPOLIeCCOB, fiefiaTh BBIBOJbI C
WICTI0/Tb30BaHHUEM [IeIVKTUBHBIX W WHAYKTUBHBIX YMO3aK/IIOUeHWH, yYMO3aK/IIOUeHHH I10 aHajoruH, (opMYJ/HMpOBATh
TUITOTE3bI O B3aMOCBSI3SIX;

CaMOCTOSATE/TbHO BBIOMpATh CIOCO0 perieHUst yuebHOI OHosoruuecko 3ajaur (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peliieHusi, BbIOMpaTh Haubosiee MOAXOAIINM C yUETOM CaMOCTOSITeTbHO BbI/le/IeHHbIX KPUTEPUEB).

2) 6a3oBbIe KCCe0BaTeIbCKUe 1eHCTBUS:

HCTI0/Th30BaTh BOMPOCHI KAaK MCC/IeI0BaTe/IbCKUM MHCTPYMEHT TI03HaHUS;

dbopMypoBaTh BOIIPOCHI, (PUKCUPYIOIIME Pa3pbiB MeXKAY pPeasbHbIM U >KeJlaTe/IbHbIM COCTOSTHUEM CUTYyaluu, 00beKTa, U
CaMOCTOSITe/TbHO YCTaHABJ/IMBATh UCKOMOE U IaHHOE;

(dhopMHpOBaTh THIOTE3y 00 HICTUHHOCTA COOCTBEHHBIX CY>KIEHHM, apryMeHTUPOBATh CBOIO TTO3UI[HI0, MHEHHUE;
TIPOBO/INTH TI0 CAMOCTOSITE/IbHO COCTaB/IEHHOMY TIUIaHy HaO/Tio/leHre, HeCTOKHBIA OHO/IOTHUeCKH 3KCIIepUMEHT,
He0OoJIbIII0e KCC/IeZIOBAaHKE TI0 YCTAaHOB/IEHWIO 0COOeHHOCTel O610/I0ruueckoro o0bseKTa (Tiporjecca) H3yueHust, IpUUHHHO-
C/Te[ICTBEHHBIX CBSI3eM U 3aBUCHMOCTEH OMOIOTHUeCKUX 00BEKTOB MeXKIy COOOM;

OLIEHMBAaTh Ha MPUMEHHUMOCTD U JIOCTOBEPHOCTb MH(OPMALIHIO, TTOJTyYeHHYO B X0Zie HaO/II0IeHHs U 9KCTIepUMEHTa;
CaMOCTOSTe/TbHO (hOpMY/TUPOBaTh 0000I1leHNsT ¥ BBIBO/BI TI0 pe3y/ibTaTaM IPOBeJEHHOT0 HaOMI0IeH s, SKCIIePUMEHTa,
B/Ia/IeTh MHCTPYMEHTAMU OI[eHKH I0CTOBEPHOCTH TI0/TyUeHHBIX BBIBOJIOB U 0000111eHN;

TIPOrHO3UPOBaTh BO3MOXKHOE JlajibHelllliee pa3BUTHe OMOIOrUUecKUX TMPOLIeCCOB U MX TIOC/e/ICTBUS B aHA/IOTUYHBIX WU
CXOZIHBIX CUTYalUsX, a TAK’Ke BBIIBUTaTh MPEATIOI0KEHUS 00 MX Pa3BUTHH B HOBBIX YC/IOBUSIX U KOHTEKCTaX.

3) pabora c uHGOpMarIue:

TIPUMEHSTb pa3/MyuHble MeTOZbl, MHCTPYMEHThl W 3allpoChl TIPY TOMCKe W 0TOope Ouonorudeckod WHMOPMALANA WU
JTAHHBIX U3 UCTOYHUKOB C YUETOM TIPe/IJI0’KeHHON yueOHOM 6MOIOrnyecKou 3a7jauu;



BbIOMpaTh, aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh OHMOIOTUUECKYH0 MH(POPMAIUIO Pa3/IMYHbIX BH/OB
1 (hopM Tipe/icTaB/IeHuUS;

HaxO/IUThb CXOZHbIe apryMeHThbI (TTOATBEp’K/alolijie WM OTNpOBepraroide OJHY U Ty Ke HJel0, BePCUI0) B pa3/IMUHBIX
YMH(MOPMaI[MOHHBIX UCTOUYHUKAX;

CaMOCTOSITe/TbHO BBIOMpATh OMTUMaIbHYI0 (OpMy MpeZicTaB/ieHusi WHGOPMally ¥ WTFOCTPUPOBATh pelllaeMble 3aJauu
HEeC/IOKHBIMU CXeMaMH, iMarpaMMaMu, UHOM TpadrKoi U NX KOMOUHALIMSAMUY;

OlleHMBaTh  HAZI&XHOCTb  Ouosormuecko WHGOPMAlIMM 10  KPUTEpPHUsIM, TIPeJIOKEHHBbIM  YUuTeleM WId
chopMyTMPOBAaHHBIM CaMOCTOSITE/ILHO;

3alIOMHWHATL ¥ CUCTeMaTHU3UPOBaTh OH0/IOTHUeCKYH0 MH(POPMAIHIO.

KomMMyHUKaTBHbIE YHHBepCa/lbHble yueOHbIe [1eHCTBUs

1) ob1jenmue:

BOCTIpUHKMATh ¥ (OPMY/MPOBaTh CY)KAEHUs, BbIpa)KaTb SMOLIMK B TIPOL[ECCe BBIMOMHEHUs MPaKTUYeCKUX W
nabopaTopHbIX paboT;

BbIpaKaTh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX U IMMCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepbOanbHBIE CpeJCTBa OOINeHWs, TOHMMAaTh 3HaueHWe COIMA/bHBIX 3HAKOB, 3HAaTh W pacrio3HaBaTh
TIPe/ITIOCHIIKM KOHQJIMKTHBIX CUTYalLMi U CMSIr4aTh KOH(JIUKTBI, BECTH TIepPeroBOpbI;

MOHMMAaThb HaMepeHHUs1 APYTUX, TMPOSBIATL yBa)KUTebHOE OTHOIIeHWe K cobeceflHWKY W B KOPPEKTHOW (opme
dhopMy/IMpOBaTh CBOM BO3pPaKeHUS;

B XO/ie uanora u (Win) AUCKYCCHH 3aZlaBaTh BOIIPOCHI 110 CYII[eCTBY 00Cy»K/jaeMoii 610/I0rHUeckoi TeMbI M BEICKA3bIBaTh
W7ied, HalleJIeHHbIe Ha pellleHre O0H0/IOTHYecKOU 3a/lauM U MoAiepykaHre b/1aroxke/iaTe/lbHOCTH OOILeHuS;

COTIOCTAB/IATh CBOM CYXKIEHHS C CY)KAEHUSIMHA APYTUX YUYaCTHMKOB Juajora, OOHApy>KWBAaThb pa3jiMure U CXOZCTBO
TMO3UL1H;

1y O/TMUHO Mpe/CTaB/IsATh Pe3y/IbTaThl BLIMOTHEHHOTO OMOIOrMUeCKOTo OIbiTa (9KCIIepUMeHTa, UCC/ieZloBaHus, TIPOEKTa);
CaMOCTOSITe/IbHO BBIOMpATh (POpMAT BBICTYT/IEHUSI C yU8TOM 3aZiau Tpe3eHTalMi U 0COOeHHOCTel ayAUTOpUd U B
COOTBETCTBHH C HUM COCTaB/ISITh YCTHBIE U TMCbMEHHBIE TEKCTHI C UCITO/Ib30BAHWEM HJUTIOCTPAaTUBHBIX MATEPHAJIOB.



2) COBMeCTHasi ieITe/TbHOCTb:

TOHUMAaTh M WCII0/Ib30BaTh TIPeUMYyIlleCcTBa KOMaHAHONW U WHAMBHUAYaJbHOW pabOThI TIPU pellleHWHd KOHKPeTHOU
Ouoslornueckor Tpo0/ieMbl, 00OCHOBBIBATH HEOOXOAWMOCTh TIPUMEHEHHSI TPYMIOBBIX (OPM B3aWIMOJEHCTBHUS TIpU
peliieHU TIOCTaB/IeHHOW yueOHOM 3a/jauu;

TIPUHAMATh 1]eJIb COBMECTHOU JIesiTe/IbHOCTU, KOJIJIEKTUBHO CTPOUTH JENCTBUS T10 €€ TOCTV)KEeHHIO: PaCIIpe/ie/isiTh POJIH,
JIOTOBApPUBATLCsA, 00CYKIATh MPOIECC M pe3y/bTaT COBMECTHOM paboThl, yMeTb 000011[aTh MHEHHUSI HECKOBKUX JTIOZIEH,
TIPOSIBJISITE TOTOBHOCTH PYKOBO/IUTh, BBITIO/IHATD TTOPYUYEHUS, TOAUUHATHCS;

TJIaHUPOBaTh OPraHU3al[Mi0 COBMECTHOW paboThI, OMpe/ie/isiTh CBOIO PO/b (C YUETOM MpeAIouTeHu U BO3MOXKHOCTeM
BCeX YUaCTHUKOB B3auMO/IEHCTBUS), pacripefiefisiTh 3a/aul MeXAy WieHaMd KOMaH/bl, y4aCTBOBaTh B TPYIIIOBBIX
dbopmax paboTel (00CYyKAeHHsI, 00MeH MHEHUSIMH, MO3TOBBIE IIITYPMbI U UHBIE);

BBIMOJIHATE CBOIO YacCTh PabOThI, AOCTUraTh KaueCTBEHHOrO pe3y/bTara 10 CBOEMY HallpaB/IeHWIO U KOODJUHUPOBAThH
CBOM JIEMCTBUS C IPYTUMH UJieHaMU KOMaH/Ibl;

OlIeHHMBaTh KaueCTBO CBOero BK/IaZila B OOIWIM TIPOAYKT IO KPUTEPUSIM, CaMOCTOATeNbHO C(HOpPMYIMpOBaHHBIM
yuaCTHUKaMH{ B3auUMO/IeHiCTBUSI, CpaBHUBATh pe3y/bTaThbl C MCXOJHOM 3a/jlaueid M BKJ/aJ, KaXK/[OTO ujeHa KOMaH[bl B
JOCTI)KEeHHe pe3y/bTaToB, pa3/esiATh Chepy OTBETCTBEHHOCTH U TMPOSIBJSATH 'OTOBHOCTh K TPEIOCTABIEHUIO OTYETa
repes rpyIiomu;

OBJ/IaZieTh CHCTeMOW YyHHMBepCalbHBIX KOMMYHHKAaTHBHBIX [eWCTBUM, KOTOpas obecrieunBaeT COPMHUPOBAHHOCTH
COLIManbHBIX HaBBIKOB M 3MOL[MOHATILHOT'O MHTeJ/IeKTa 00yUaroluXCsl.

Per YJIATUBHBIE YHUBEPCaA/IbHbIE y‘—IE6HbIe ,E[Ef/iCTBI/IH

Camoopranu3auusi:

BBISIBJISITH TIPOO/IEMBI /151 pellleHHs B )KU3HEHHbBIX M YUeOHbIX CUTYalUsIX, UCII0/Ib3ys Orooruyeckye 3HaHUS;
OPUEHTUPOBAThCSA B PA3/IMUHBIX MOAXOJax TIPUHATUS pelleHuM (UHAUBUyalbHOE, TIPUHSITHE pelleHus B TpyIIIe,
TIPUHSTHE pellieHuH IPYNou);



CaMOCTOSITeJTbHO COCTaB/ISATH aJTOPUTM peIlleHus 3ajaud (WM ero 4acTh), BbIOMpaTh Crocob peleHus ydyeOHOM
OuosioTUUeCKOM 3alauM C YUYETOM UMEIOIIUXCA pPecypcoB M COOCTBEHHBIX BO3MOYKHOCTeM, apryMeHTHPOBAaTh
Tripe/ijlaraemMble BapUaHThI pelleHu;

COCTaBJIATh TUIAH JeNCTBUM (TUlaH peany3allid HAMEUEHHOTO ajrOpWTMa pellieHus), KOpPeKTUPOBATh TPe/Ji0’KeHHbIN
aJITOPUTM C YYETOM ITO/TyUeHHS] HOBBIX OMOJIOTMUECKUX 3HAaHUM 00 M3yuaeMoM OHOJIOTMUeCKOM OObEKTe;

Jienath BbIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pelleHue.

CaMOKOHTPOJIb, SMOIIMOHA/TbHBIN UHTEJIIEKT:

B/Ia/IeTh CrI0cO6aMU CAMOKOHTPOJISI, CAMOMOTHBALIUU U pedieKcuu;

JlaBaTh OLIEHKY CUTYal[UM U TIpejijlarath TiaH eé u3MeHeH!s;

YUUTBIBAaTb KOHTEKCT U TIPe/IBUJIeTh TPYJHOCTU, KOTOPbie MOTYT BO3HUKHYTH TPHU pellleHnd yueOHON OHOoornuecKoi
3a/lauM, aZlATITUPOBATh pellieHre K MeHSFOIIUMCST 00CTOSITe/TbCTBAM;

OOBSICHITh TIPUUYWHBI JOCTIKEHUS (HEJOCTKEHHS]) pe3y/bTaTOB JesiTe/IbHOCTH, [laBaTh OILIEHKY MPHOOPETEHHOMY
OTIbITY, YMeTb HaXOAWUTb MTO3UTUBHOE B TIPOM30IIIe/IIIeN CUTYyalUH;

BHOCUTb KODPEKTHUBBI B JIeSITeJIbHOCTb Ha OCHOBE HOBBIX OOCTOSITeNbCTB, U3MEHMBIIMXCS CUTYallMi, yCTaHOBJIEHHBIX
OIITMOOK, BO3HUKIIIUX TPYAHOCTEH;

OLIeHMBaTh COOTBETCTBHE pe3yJibTaTa L/l U YCIOBUSIM;

pa3uuaTh, Ha3bIBaTh U YIIPAB/ISTb COOCTBEHHBIMH SMOIUSIMHU U SMOLUSIMH [IPYTHX;

BBISIB/ISITH Y @aHA/IU3UPOBATh MPUUUHBI SMOLUH;

CTaBUTH Ce0s1 Ha MECTO JIPYToro uejioBeKa, TOHUMAaTh MOTHUBBI M1 HAMEPEHHS [IPYTroro;

peryavpoBathb Crioco0 BhIPa’KeHUs SMOLIUH.

[TpunsTHE CEbS U JPYTUX

0CO3HAaHHO OTHOCHUTHCS K AIPYTOMY UesIoBeKY, ero MHEeHHIO;

TIpYU3HaBaTh CBOE TIPaBO Ha OIIMOKY W TaKoe ke MPaBo IPYyroro;

OTKPBITOCTE cebe U IpyTruMm;

0CO3HAaBaTh HEBO3MO>KHOCTh KOHTPOJIMPOBATh BCE BOKPYT;



OBJ/IaZIeTh CHUCTEeMOW YHUBEPCAJbHBIX YueOHBbIX peryisaTHBHBIX [eHCTBHUM, KoTopas obecrieurBaeT (opmMHpOBaHHe
CMBICJ/IOBBIX YCTAaHOBOK JIMUHOCTH (BHYTPEHHSISI MO3ULIUS JIMYHOCTU), Y KU3HEHHbIX HaBBIKOB JIMYHOCTU (yIpaBeHUs
coboii, caMO/TUCIIUTIJTUHBI, YCTOWUHBOTO TTI0OBE/IeHN).

[MTPEIMETHBIE PE3YJIBTATHI

1.  YcBoeHue cMCTeMbl HAYUYHBIX 3HAHUN O )KUBOM MPHPO/IE ¥ 3aKOHOMEPHOCTSIX ee Pa3BUTHS.

2.  @®opmupoBaHHe TepBOHAYa/IbHBIX CHCTeMAaTH3UPOBAHHBIX MPe/CTaB/IeHUH 0 OMOIOruUecKnX 00beKTax, Ipoijeccax,
SIBJIEHUSTX, OBJ/IaJleHHe MOHSATHUIHBIM alliapaToM OHOJIOTHH.

3. TlpuobpeTeHwue OrbiTa UCIOIB30BAHUS METOIOB OMOIOrMUecKol HayKu U TPOBeZIeHNsT HeC/IOXKHBIX OHMO0/IOrHYeCKUX
9KCTIEPUMEHTOB JI/IS1 U3yUeHHS )KUBBIX OPraHHU3MOB.

4. TloHmmaHHe BO3pacTaroIleil PO/ eCTeCTBeHHBIX HayK U HayUHBIX UCC/Ie[JOBAHUI B COBDEMEHHOM MHpe.

5. @®opmupoBaHHWE OCHOB 3KOJIOTMUECKOM T'DAMOTHOCTH: CIIOCOOHOCTM OILleHWBAThb TIOC/ECTBUS JesSTe/IbHOCTU
ye/iloBeKa B TIpUpOJe, BiaUsSHWE (DaKTOPOB pPHCKA HA 3/0pPOBbE Ue/I0OBeKa, OCO3HAaHWE HeOOXOJUMOCTH COXPAHEHUS
TIPUPO/IBI.

6. HayuuTbcsi 0OBSICHATE POJIb OMOIOTUM B MPAaKTHUECKOU JesiTe/IbHOCTH JTFO/IEH; MecTa ¥ POJIA UesIoBeKa B TIPUPO/Ie.
7. OBnameHue MeTojaMu: HabmozeHre, omrcaHye. [IpoBoAUTL OGUOMOTMUECKHe UCCIeIoBaHUS U [leflaTh BBIBOZBI Ha
OCHOBe TI0JTyUeHHBIX Pe3y/IbTaToB.

8. ®opmupoBaHue TIpe/CTaBIeHNI 0 3HAUeHUH OMOIOTMUeCKUX HayK B PeIIeHrH T/100ambHBIX ITPo0IeM.

9. OcBoeHHe IMPHUEMOB OKa3aHUsI TT€PBOM TTOMOIIH, ParjioHaIbHAsi OpraHu3al[ys TpyAa U OT/bIXa.

10. TloHumaHHe cMbIc/Ia OMOIOTUUYEeCKUX TEPMUHOB. VX TIpUMeHeHe TIpy pelilieHre 610/I0THYecKuX rpobsieM 1 3a/ad.
11. ®opmynupoBaHue TPaBU/I TEXHUKH O6e30MMacHOCTH B KabrHeTe OHMOJIOrMH MPHY BBITIOJIHEHUH JTaO0paTOPHBIX PaldoT.
2) B I11eHHOCTHO-OpHEHTAI[MOHHOM cdepe: 3HATh OCHOBHBIE TpaBH/A IIOBE/IEHHS B TPUPOZE W OCHOBBHI 3/10POBOTO
oOpa3za >XM3HHW, TIPUMEHSITb WX Ha TNPAKTHUKe; OlLIeHWBaTh IOBeZieHWe ueroBeka C Touku 3penusi 30)K. IlpuBoauThb
JIOKa3aTe/lbCTBA B3aMMOCBSI3H UeJIOBEKA W OKpY’Kalollled Cpe/bl, 3aBUCUMOCTH 3/I0POBbSl Ue/IOBEKA OT COCTOSIHUS
OKpY>Karolllel cpefibl, HeOOXOMMOCTH 3all[UThI CPe/Ibl OOUTaHUS UesIOBeKa.



3) B cdepe TpymoBoOi gesTeILHOCTU: 3HaTh U COBO/IOAATh TIpaBWia paboThl B KabuHeTe GUOOTUH, TIpaBUsia paboThl C
OvoorHYecKUMHU TpUOOpaMy ¥ KHCTPYMEHTaMM.

4) B cdepe pusmueckon AesTENBHOCTH: [J€MOHCTPUPOBaHHWE HABBIKOB OKa3aHHWs MEepBOM TMOMOLLM IPU OTpPaB/IeHUU
SIOBUTBIMU PAaCTeHUsIMU U rpubami, yKyce siIOBUTBIMU KUBOTHBIMHU.

5) B acTetrueckoii cdepe: olleHUBATH C ICTETHUECKOU TOUKU 3PeHHsI KpaCcoTy U pa3HOoOpa3uie Mupa MpHpO/pL.

TEMATHUYECKOE IVNTAHUPOBAHUVE YYEBHOI'O MATEPUAJIA

No Tema KoimuyecTrBo yacos
n/n
1 | Tema 1. O61IMie 3aKOHOMEPHOCTH JKHU3HU 5
2 | Tema 2. 3aKOHOMEPHOCTH JKW3HH Ha KJIETOUHOM YPOBHE 10
3 | Tema 3. 3aKOHOMEPHOCTH >KM3HU HA OPraHU3MEHHOM YPOBHE 17
4 | Tema 4. 3aKOHOMEpPHOCTH NIPOMCXOKJEHUS U PAa3BUTUS JKU3HU 20
Ha 3emsie
5 | Tema 5. 3akOHOMepPHOCTHM B3aMMOOTHOILIEHWI OPraHKU3MOB U 15
cpeibl
nroro 67 yacoB
PE3EPB 1 uac

IIOYPOYHOE IVTIAHNPOBAHUE

KonnyecTBo yacos i JJIeKTPOHHBIe
ara
nu¢poBbIe
Ne n/m Tema ypoka KonTposibHbie | IlpakTnueckue | H3y4Y€HH
Bcero o0pa3oBarTe/IbHbIE
padoTsI padoThI A
pecypchl
buvonorns — Hayka 0 XXMBOM Mupe 1 BubmuoTreka ]_[OK

https://m.edsoo0.ru/863df188




MeTtoabl 61OIOrMYECcKUX UCCNENOBAHUI BubaioTeka ]_[OK
2 0,5
https://m.edsoo.ru/863df354
O6LLMe CBOMCTBA XXUBbIX OPraHM3MOB BubaioTeka HOK
3
https://m.edsoo.ru/863df354
MHoroo6pasune GopM X13HU BubmoTexka ]_[OK
4
https://m.edsoo.ru/863df4a8
0060011IeHre 1 CUCTeMaTH3al||st 3HAHUH 110 BubmoTeka ]_[OK
5 Teme «OOIIMe 3aKOHOMEPHOCTH JKU3HI» 0,5 https://m.edsoo.ru/863df606
MHoroobpasue KIeToK
6 0.5 bubmoTeka LIOK
https://m.edsoo.ru/863dfae8
Xummnyeckmne BeleCTBa B KNIETKE BI/IGJ'II/IOTEKa HOK
7
https://m.edsoo.ru/863dfdb8
CTpoeHue KneTkm
3 0.5 bubmoreka LIOK
https://m.edsoo.ru/863dfc6e
OpraHouabl KNETKU U UX GYHKLUN Bubmioreka HOK
9
https://m.edsoo.ru/863dff0c
O6MeH BeLLECTB — OCHOBA CYLLLECTBOBAHMS
10 KNEeTKN Bubnuoreka OOK
https://m.edsoo.ru/863e00ba
BuocnHTEe3 6€esiKa B XKMBOW KIETKE Bub/oTeKa ]_[OK
11
https://m.edsoo.ru/863e0682
12 BbuocuHTes yrieBoZioB — (hoTOCUHTE3 Bubsmoreka ]_[OK
https://m.eds00.ru/863e0682
ObecneyeHne KNeToK sHepruen Bub/mmoTeKa ]_[OK
13

https://m.edsoo.ru/863e098e




14 Pa3MHOXeHMe KIETKU U €€ YKU3HEHHbIN UK O 5 BI/I6JII/IOTEKa HOK
’ https://m.edsoo.ru/863e0c36
O600611eHIe ¥ CUCTEMATH3ALMs 3HAHUH 10 BubmioTeka ITOK
15 TeMe «3aKOHOMEPHOCTH JKM3HHU Ha 0,5
KJIETOYHOM YPOBHE» https://m.edsoo.ru/863e10b4
OpraHu3m — OTKpbITas Xu1Bas cuctemMa
16 (6nocucrema) Bubroreka ]_[OK
https://m.edsoo.ru/863e0d9e
MPUMUTUBHbIE OpraHn3Mbl. BakTepun n
17 — bubmoreka LIOK
https://m.edsoo.ru/863e1398
18 PacTutenbHbIN OpraHnsM un ero 0COBEHHOCTU BI/I6J‘II/IOT€Ka HOK
https://m.edsoo.ru/863e15f0
MHoroo6pasue pacTeHuit 1 3HauyeHune B
19 npupoae Buboreka ]_[OK
https://m.edsoo.ru/863e15f0
20 OpraHu3Mbl LLAPCTBa rPUGOB U NINLLAINHUKOB BubmoTreka 1JOK
https://m.edsoo.ru/863e1712
21 YXMBOTHbIN OpraHn3M un ero 0COBEHHOCTU BI/I6J‘II/IOT€Ka HOK
https://m.edsoo.ru/863e1712
9 MHoroobpazue KMBOTHBIX . Bub/mmoTeka ]_[OK
https://m.edso0.1ru/863e182a
CpaBHeHme CBOWCTB OpraHmn3Ma 4esaoBeKa n
73 SKUBOTHBIX bubmioTeka LIOK
https://m.edsoo.ru/863e1942
24 Pa3sMHoOXeHne XnBbIX OpraHn3MoB BI/I6JII/IOTEKa HOK
https://m.edsoo.ru/863e1d70
25 NHavBMAayanbHOE pa3sBUTUE OpPraHM3MOB Bubsmoreka ]_[OK




https://m.edsoo.ru/863ele9c

96 O6pasoBaHKMe NOI0BbIX KNETOK. Melio3 BubanoTreka ]_[OK
https://m.edso0.1u/863e20d6
M3yyeHne MexaHn3Ma HacneCTBEHHOCTU BubmioTeka ]_[OK
27
https://m.edsoo0.ru/863e220c
OCHOBHBbIe 3aKOHOMEPHOCTH BubmoTteka HOK
28 HaC/1eJCTBEHHOCTU OPTaHU3MOB htt S//m edsoo ru/86362318
DS: . .
3aKOHOMEPHOCTU U3MEHYMBOCTH BubamoTeka ]_[OK
29
https://m.edsoo.ru/863e25fe
HenacnencreeHHass '3MeHUMBOCTh Bbuomoreka IIOK
30 0,5 O
https://m.edsoo.ru/863e2aae
31 OCHOBBI CeJIeKJUH OpraHr3MOB BI/I6JII/IOTEK8 HOK
https://m.edsoo.ru/863e2e64
0606u1eHNE U cMCTEMATM3ALMSA 3HAHWUI MO
32 TemMe «3aKOHOMEPHOCTU XU3HM Ha 1 BbubmoTteka LHOK
OpraH13MeHHOM YpOBHE» https://m.edsoo.ru/863e2f9a
MNpenctaBneHns 0 BOSHUKHOBEHUM YKU3HU Ha
33 3emMne B UCTOPUM eCTECTBO3HAHUA Bubroreka ]_[OK
https://m.edsoo.ru/863e2f9a
CoBpeMeHHble NpeCcTaB/IEHNS O Bubroreka ]_[OK
34 BO3HUKHOBEHUM XXN3HU Ha 3eMie https://m.edsoo.ru/863e30d0
)S: . .
3HayeHne GpoToCUHTE3a N BUOSIOrMYECKOro
35 KPYyroBOopoTa BELWECTB B Pa3BUTUM KU3HU Bubmoreka ]_[OK
https://m.edsoo.ru/863e30d0
JTanbl Pa3BUTUSA XXU3HU HA 3eMne B
nomoteka ITOK
36 0,5 1
https://m.edsoo.ru/863e3422
37 Mpaen pasBnTUs opraHM4eckoro Mmnpa B BuOMoTeKa ]_[OK




6uonornm

https://m.edsoo.ru/863e3666

Yapn3 [apeuH 06 3BOIOLMM OPraHUYECKOro

38 MUpa Bbubmoteka [JOK
https://m.edsoo.ru/863e3792
CoBpeMeHHble NpefcTaB/ieHns 06 3BosioLmn Bubmiorexka ]_[OK
39
opranyriecioro mipa https://m.edsoo.ru/863e38a0
Buz, ero KpUTEPUU N CTPYKTYypa Bub/oTeKa ]_[OK
40
https://m.edsoo.ru/863e39ae
Mpoueccbl 06pa3oBaHNs BUI0B Bub/moTeKa ]_[OK
41
https://m.edsoo.ru/863e3d14
MaKpo3BONHOLMS KaK MpoL,ecc NosiBaeHns BubroTeka ]_[OK
42
HAABHACBEIX TRYTI OPrannsmos https://m.edso0.ru/863e3f76
OCHOBHble Hanpass€HUA 3BOJIIOLLUN
Bubnuotek K
43 0.5 6moTeka 1O
https://m.edsoo.ru/863e3f76
MpuMepbl 3BOIKOLMOHHbIX NPeobpasoBaHNi
44 »KMBbIX OPraHM3MoB BubnuoTeka ]_[OK
https://m.edsoo.ru/863e3f76
OCHOBHble 3aKOHOMEPHOCTU 3BOJSIFOLUUNNA BHGHHOTeKa OK
45 0,5 H
https://m.edsoo.ru/863e41ba
46 Yenosek — npeacTaBUTEIb XXMBOTHOrO MMpa Bubsmoreka ]_[OK
https://m.edsoo.ru/863e4084
47 IBOJIOLMOHHOE NPOUCXOXKAEHNE YesIoBEKA Bubmoreka HOK
https://m.edso0.1u/863e4516
48 PaHHMe 3Tanbl 3B0/1IOLMM Y€NOBEKa BubroTeKa ]_[OK

https://m.edso0.1u/863e4746




Mo3aHne 3Tanbl 3BONOLMK YeloBeKa

bubmoTeka LIOK

49
https://m.edsoo.ru/863e485e
YenioBevecKkmne pachl, UX poAcTBo 1
50 NPOUCXOoXaeHune Bubmvoreka ]_[OK
https://m.edsoo.ru/863edec6
y e O BiGmoresa LIOK
https://m.edso0.1u/863e4c50
06006LIeHNe N cucTeMaTM3aLms 3HaHUI No
52 TeMe «3aKOHOMEPHOCTM NMPOUCXOXKAEHNA N 0.5 Bubmvoreka ]_[OK
Pa3BUTMS XKMU3HU Ha 3eMne» ’ https://m.edsoo.ru/863edec6
e YcnoBus KmMsHu Ha 3emae BubmoTeka ]_[OK
https://m.edsoo.ru/863e4dad
e O6Lime 3aKOHbI AencTBUS HaKTOPOB Cpe/bl BubmoTeka ]_[OK
Ha OPTanM3MEL https://m.edsoo.ru/863e4da4
- rlpMCI'I?C06}leHHOCTb OpraHn3MoB K BubmoTeka L[OK
ASHCTEMIO GakTOPOR Cpenk https://m.edsoo.ru/863e4fd4
buoTnuyeckune csA3n B npupoae BuoOMoTeKa ]_[OK
56 https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e51fa
£ Monynauum [[BubmuoTeka LIOK
https://m.edsoo.ru/863e5416
- DYHKUMOHUPOBAHME NONYJISLUIA B NPUpPOAE BubmioTeka ]_[OK
https://m.edsoo.ru/863e5538
59 MpupoaHoe coobuecTso — buoreoLeHo3 BuoOMoTeKa LIOK

https://m.eds00.ru/863e5538




60 BuoreoL,eHo3bl, 3KOCUCTEMBI U Brochepa . Bub/oTeKa ]_[OK
https://m.edsoo.ru/863e5646

MpomexyTouHas aTTectaums Bubmiorexa LJOK
61 (rectuposanie) ! ! https://m.edsoo0.ru/863e5768

- PasBuTHE M cMeHa NpPUPOaHbIX COObLLECTB . Bubmioreka ]_[OK
https://m.edsoo.ru/863e588a

63 MHoroo6pasue 61oreoL,eHo30B (3KocucTeM) . Buboreka ]_[OK
https://m.edsoo.ru/863e5ac4

OCHOBHbIE 3aKOHbI YCTOINYMBOCTM SKUBOIA Bu6mmorexa [[OK
64 PYPOAL! ! 0.3 https://m.edsoo.ru/863e5ac4

Jkonornyeckme npobnemol B 6uocdepe. Bub/HoTeKa ]_[OK
65 Oxpara npMpos ! https://m.eds00.ru/863e5bf0

66 IKCKypcus B Npupoay <<M?yquwe 7 Buboreka ]_[OK
OTIVICATINE SOCHICTENb CRoer MecTHoTTY ! https://m.edsoo.ru/863e5d12

0606LLeHMe 1 cucTemMaTU3aL M 3HaHWUM No

TeMe «3aKOHOMEPHOCTM B3aMMOOTHOLLIEHMIA BuGmorexa LIOK
67 OPrarisvon M cheasy ! https://m.eds00.ru/863e5d12

68 beseps 1 bubnuoreka IIOK
https://m.edso0.ru/863e600a

OBLIEE KOJIMYECTBO YACOB I10 68 5.5 3

I[TPOI'PAMME
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