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dkonorus

JKonorns obbIYHO paccMaTpMBaEeTCs Kak nogoTpacsib buonormn, odLen
HayKW O XXMBbIX opraHu3max. >KuBble opraHn3mMmbl MOryT N3y4aTbCH Ha
Pa3fNYHbIX YPOBHSAX, HAYMHAsA OT OTAESbHbIX aTOMOB M MOJSIEKYI U KOHYad
nonynsaunsmm, buoueHosammn 1 buocgepon B LEeroM. JKOSOrns Takxe
n3y4vyaet cpeqly B KOTOPOM OHU XUBYT U €€ npobremMbl. JKOSorus cessaHa co
MHOIMMMMU OPYrMMN HayKaMn MMEHHO NMOTOMY, YTO OHa U3y4aeT opraHu3aumio
XXUBbIX OpPraHM3MoOB Ha OYEeHb BLICOKOM YPOBHE, UCCIIeaYyeT CBA3U MeXay
opraHM3MamMmn n nx cpegon obutTaHmsA. JKOSOrMs TECHO CBS3aHa C TakKUMU
HayKamu, Kak konornsa obbIYHO paccMmaTpmuBaeTCs Kak
nogoTpacrib 6muosiorum, odwen Haykm O XUBbIX opraHnamax. Kunsble
OpraHn3Mbl MOTYT U3y4aTbCs Ha PasfNYHbIX YPOBHAX, HAYMHAs OT
OTAENbLHbLIX aTOMOB M MOJSIEKYIT U KOHYas nonynaumuamMm, dbnoueHosamu u
brnocdepon B Lernom. JKOSorvs Takke n3yyaeTt cpeay B KOTOPOW OHU XKUBYT
n e€ npobremMbl. IKONOrnsa ceasaHa co MHOrMMM PYrMMn HaykaMn MMEHHO
NOTOMY, YTO OHa N3y4aeT OpraHM3aLuto XNBbIX OPraHM3MOB Ha OYEHb
BbICOKOM YPOBHe, UccreayeT CBA3N Mexay opraHMaMamu n ux cpenom
obuTaHus. JKonorma TeCHO CBA3aHa C TakKMMM HayKamMun, Kak bruornorus,
Konorus odbIYHO paccMaTpmMBaEeTCs Kak nogoTpacsib buonormu,
oOLen HayKkun O XMBbIX opraHmamMax. XXnsble opraHn3mbl MOTYT U3y4aTbCs






NMPEAMET 7 SANAYHN
2KOJ10I'MN
[Mepuon OcHOBHOW nNpeagMeT Paspen OnpepeneHuve
pa3BUTUSA 3KOJI0rMn B 3TOT 3KO0J10MMn, 3KO0/10MrMm
3KOJ10Irnu nepmnoa BO3HUKLINN B Ha 3TOT nepuoa
3TOT Nepuoa
[.no 50- OpraHusm, AyTakonorus Hayka o
X—60-X rr. | B3aMMoaencTByoLwmnm B3aMMOOTHOLUEHUN
XX B. C OKpYy>atllLlien ero OpPraHn3MoB C
cpenou. yCNoBUAMU
oKpy>atlLllien cpeasbl
II.C 50-x [Tonynaunu, [demakonoruna | buonorusa nonynsunn
Ao 70-X rr. | B3aMMOOTHOLUEHUS UX n
XX B. ocobewn, MeXNonyJJIALMOHHbIX
B3aUMOAENCTBUE B3aUMOAENCTBUMN
nonynsiunm pasHbiX
BNAOB
ITI.C 70-X DKOCUCTEMBI, CuHaKoJ1I0rmns bunonorung
rogoB XX aKocdepa u MHOIroBMUAOBbIX
buocthepa 3emnu buocuncrem







I nepumopn) YenoBeuecTtBO npuobpeTano nMpakKTUYECKU BaXHble
3KO/IoOrM4yeckme rmno3HaHMA B TedyeHume BCero CBOEero CyLliecTBOBaHUA.
[logBneHmne s3KOM0MMmM KakKk CaMOCTOATESIbHOWM HayKW YCAOBHO MPUHSATO
AatTnposaTb 1866r., Korga TepMuH "akonorna’ (No-rpeyeckun — «Hayka
O AoMe>») 6bln BrnepBble NCMNOSIb30BaH HEMEUKUM (PU3MOSTIOrOM DPHCTOM
[ekkenem B Tpyae "Bceobwas mopdonorna opraHmsmMos".

II nepuopn) Passutme nonynsaumMoHHbIX WMCCNeaoBaHWM MO3BOJINIO
YCTAQHOBWUTb, YTO nonynsunm obnapatoT TakKMMM CBOMCTBAMU, KOTOPbIX
NVWEeHbl cocTaBnsalwme wmx ocobu B oTaenbHoctu. bonee Toro,
nonynaunMm agaxe CcrnocobHbl CaMM KOHTpPOAMpPOBaTb COBCTBEHHOE
cocTtossHne. Takum obpa3oM, OHU Toxe ABMSATCSA buocmcteMamm, a He
NPOCTbIMWU COBOKYMHOCTAMU ocoben. lNonynsums CTaHOBUTCS OCHOBHbIM
npeaMeToM 3KOJIorumn.






III nepmopn) W3yueHme coobliecTtB, SKOCUCTEM U 3eMHOMU
buocdepbl B uenoMm ybeantenbHO MoKasaso, YTO U 3TU OOBEKTHI
obnapatoT ceomcrteaMu cucrtem. C 70-x rogoB XX BeKa M A0 HALLUUX
OHEN B 3KOJIOrMN YTBEPXKAAETCS CHMCTEMHbIA nogxog. DTOoMYy
3HA4YNTENbHO CNOCO6CTBYIOT:

- pa3BUTME KoHUENMUMANU 3SKOJI0rMmyecknx cumcrem, MetToaosiormm w
MEeToa0B CNCTEMHOIO aHAJIN3a,

- nosiBneHne 3BM un, ocobeHHO, MnepCcoHasibHbIX KOMMbIOTEPOB,
NO3BOJIAKOLWMX 3KONI0OraM Cco3JaBaTb MaTeMaTUdyeckme Moaenwu
CNOXKHENLLINX bunocucrtem HaZ4OpraHU3MeHHbIX YPOBHEWN
opraHunsauyuu.

OCHOBHbIMY 06bEKTAMM 3KONOMMMUYECKNX NCcneqoBaHnm CTaHOBATCS
3KOCUCTEMbI, 3Kocdepa u buocdepa.






Jkosiornss - OHuonormyeckas Hayka, wusydawuwas CTPYKTypy W
PyHKUMOHMPOBaAHUE bunocucrem HaAOpPraHM3MeHHbIX YPOBHEN
opraHusaumm (B eCTeCTBEHHbIX W WU3MEHEHHbIX YCNOBUAX) C Lesblo

060CHOBaHUA UX paLMOHAIbHOI0 UCMOJIb30BaHNA YeN0BEKOM
(A.®. AnnmoB)

Ha KaXXaoM U3 3TUX MepeyYucsieHHblIX 3TarnoB pas3BUTUSA 3SKOJIOMMMU
BO3HWK COOTBETCTBYIOLWMKA pa3aen 3TOW HayKWu:

1) ayrakosormnsi (OT rpe4yeckoro «autoc» [ayToc] - caM, OAUH) -
HayKa O B3aMMOOTHOLUEHUSAX OpraHn3Ma C OKpyXXalllen cpeaou;

2) Aemskosiornssi (OT rpedyeckoro <«Oeuyoc» [AeMoc] - Hapoa) -
HayKa O NonyasaunusaX n MexxnonynsaumoHHbIX B3aUMOOTHOLLUEHUSX;

3) cnH3KO0M10rns1 (OT rPeyYecKoro «guv» [CUH] — BMecTe) — aKOoJ10rms
CcoobLecTB M 9KOCUCTEM.

B coBpeMeHHOW 3KOJIOrun BCe 3T TPU HanpabB/ieHUsS COCYLLECTBYIOT U
yCnewHo B3auMoaenCTBYIOT.







CoCcToslHME OKpyXXawlwen npupoaHOM cpeabl WCKpPEeHHe BOJIHYeT
Kaxaoro n3 Hac. NoaTtomMy n cama skosiormss u, ocobeHHo, HazBaHue 3Toun
HayKW NMpuUBNEKAT MHOXECTBO itoAen, He Bcerga obnaaatowmx XoTa 6bl
OCHOBHbIMW 3KOJIOFMYECKUMU MO3HaHUAMU. Hanpumep, Henb3d nyTtaTb
SKOJIOMMK0 M MnpukKnagHble HayKuW, OCHOBAHHblE HA WCMNOJIb30BaHUMN WU
NPAaKTUYECKOM MNpPUIOXEHNN ee pe3ynbTatoB. K coXaneHuw, 3T0 -
BEeCbMa pacrnpocTpaHéHHas owunbka.

[pMepamMn MNpUKIaLAHbIX HaAyK, pewarwwmx nNpupoaoOXpaHHblIe
3a4a4n M OWMHBOYHO OTHOCUMbIX K D3IKOJIOFTMW, MOryT CAYXWUTb Tak
Ha3blBaeMble <UHXXEeHepHasa», «CeNIbCKOX03ANCTBEHHANA»,
«MPpOMbILWIEHHAA» 3Konorma un T.4.). OHUM KUCNONBL3YKT AOCTUXEHUS
3KOJIOTMN, HO MMEIT COBCEM Apyrue npeameTbl U3ydeHUda U Lenun. I3Tu
HayKW NPaKTUYECKMN MNoJsie3Hbl, XOTS U HENPaBWUIbHO HA3BaHbI.

OAHaKo NMpuUxXoanTCca BCTpedaTb W Takue yAMBUTESIbHble «TEPMUHbI»,
KaK 2KOM0OMrMsa «KynbTypbl», «MY3bIKN», «MNOJIUTUKN» U T.M., COBEPLUEHHO
HEe COOTBETCTBYHOLWME CYyTM SKOJIOrMNM U BOoOOWE NMUWEHHble HAy4yHOro
coaep>kaHus.



METOAbl 5KOJ10I' WU

JKOIOrM LWMPOKO MCMNONIb3YIOT MeToAbl U pe3ynbTaTbl UCCNeL0BaHNN
He TOJIbKO 6uosormm, HO M MHOrMX Apyrux Hayk. OgHako nNpuv 3TOM
06BbEKTOM U3YyUEHUSA ocTaeTcss bunocmcreMa B yCNOBUSX OKpYyXatollen eé
ceabl, @ He HaobopoT.

MeToabl 9KOSIOrnM4Yeckux nccnegosaHnm, npu BCEM nx pasHoobpasuu,
MOryT 6bITb NoApa3aeneHbl Ha crieayowme Tpyu KaTeropuun:

1) NonesBbie Habs1rogeHNs

2) DKcrnepmMMeHTbl

3) Maremarn4yeckoe MmogesimpoBaHune

CoBpeMeHHas 3KO/I0rMsa NpUMEHSIET METOoAbl BCEX TPEX KaTeropuw,
Kak MO OTAE/NbHOCTM, TaK M B KOMbuHauumnm. X coyeTaHme B KaxaoM
KOHKPETHOM C/lyyae onpeaensieTcs 3agaden uccnenoBaHms.



MoneBbie HabnrwogeHns. Npu HabnwaeEHNN UccneaoBaTenb CNeanT 3a
npupoaHbIM 06beKTOM (HanpuMep, 3a 3KOCUCTEMOM), CTapasiCb He

U3MEHATb €ro COCToAHUA NN — Nnpu Hen3beXXHOCTH HEKOTOPOIro CBOEro
BMeLWaTenbCTBa — UISMEHNTbL MUHWMMAJIbHO.

[TofieBble 3KOM0Orn4yeckme nccrnenoeBaHnsa Ha pekax Ceeepo-3anaga
Poccuu



METOZAbl 3KOJI0I'MW
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QHepreTuka

e JHepreTrka — OoTpachb NPOMbILLINIEHHOCTU — OTPACHb
NPOMbILLITIEHHOCTU, OXBaTbIBaloLLasA BblpaboOTKy, nepenady u cobiT
noTpebnTenam anekTpnyeckon u TennoBon aHeprun. Bmecte ¢
nobblven, nepepaboTkon U nepegadven 3Hepropecypcon
(MonesHbIX UCKoMaeMbIX N NX NPOU3BOAHbIX, UCMOSIb3YEMbIX B
KadecTBe TonnmB), obpasyeT TONJIMBHO-3HEPreTu4eckum
KOMIeKC.




OHepreTvKa BKOYaEeT B cebs cnenyowmn pag otTpacnen:

OneKTpOo3HepPreTMKom Ha3blBaloT NPOLIECC NPOM3BOACTBA, Nepeaadn 1 cobiTa NOTPEOUTENSM SNIEKTPUYECKON SHEPTUN.
K anekTposHepreTnke OTHOCATCS:

B yactu reHepauuu:

TennoBas anNeKkTposHepreTnka — npeobpasoBaHMe TEMMOBOW 3HEPTUN, BbIAENSIOLEACS NPU CUTaHUN TOMMUB,
B 3N1IEKTPUYECKYHO SHEPTUIO;

Ha NpaKTUKe YacTo paccMaTpPUBAETCS Kak NoABUA TEMNSOBON ANEKTPOIHEPreTUKN. B Hen
TennoBasi 3Heprus, npeobpasyemas 3aTemM B NEKTPUYECKYIO, BbIAENAETCA HE NPU CXUTAHUN OPraHNYEeCKOro
TONNMBA, a Npu AeneHnn aToMHbIX 94ep B peakTope;

— npeobpa3oBaHne KNHETUYECKON 3HEPrMM eCTECTBEHHOIO BOASIHOMO NOTOKa B
3MNEKTPOIHEPIMIO;

— MNepcneKkTUBHbIE BUAbI SNEKTPOreHepaumm, noka He Nony4YnBLINE LUMPOKOTO
pacnpoCTpaHeHWsl, Taknue Kak CoONHeYHasi, BETpoBas U reoTepmarbHas S3HepreTuka;

B yactn nepepaum:

JInHnn anekTponepenay pasnuyHbIX YPOBHEW HanpskeHus (B JInHnn
anekTponepenad pasnuyHblix ypoBHen HanpsbkeHuns (8 Poccum — ot 0,4 go 1050 kB). lenaTtcs Ha Bo3gyLUHbIE U
kabenbHble. PasnuyatoT nepegadvy Ha BbicokoM (0T 110 kB n Bbiwe), cpeaHem (0,4—110 kB) n Huskom (0,4 kB, B
ToM yncrnie 110—380 B — HanpsikeHne B 6biToBOM ceTh B Poccumn) HanpskeHun. OBbIMHO nepedady Ha
BbICOKMX HaMpPsiKEHNAX Ha3blBalOT TPAHCMOPTOM 3fIEKTPOIHEPTUM, HA HU3KUX N CPEQHUX - pacrpeaeneHnem;

X035IMCTBO (MOACTaHUMM) — CryXaT Afis nepexoda ¢ 04HOro YPOBHSI HANPshKEHUS Ha
ApYrou;
— opraHu3auus Npoaax 3NeKTPo3Heprnn KoHeuYHbIM notpedbutenam. B 2004—2007 rogax

9HeprocObiToBas aesaTenbHOCTb B Poccun Bbina BbigeneHa B OTAENbHbIN BM3HEC (OTAENbHbIE pUANYECcKne nuua).






* TennocHabxeHue (TennodHepreTuka) — 3TO NMPOLECC BbIpabOTKKN n
nepenadn noTpeduTensam TennoBon aHeprun. boiBaeT
OeueHTpanm3oBaHHOEe (MHOMBUAYANbHOE U MECTHOE) U
LeHTpannu3oBaHHOe (OT KOTeSIbHbIX U ). B Poccun oCHOBHbIM
TENSIOHOCUTENEM B OTOMUTESNBHLIX CETSX SABNSETCH XMMNYECKU
NoAroToBrEHHasl Boga, KOTopas rnpakTUYeCcKn BblTECHUIA NEePErpeTbIn
nap (xoTda B ObITY 4O CUX NOP YaCTO UCNOMb3YHT CNOBOCOYETAHNE
«NapoBoe oTonneHney). Tennosas aHePrusa BolpabaTbiBAETCS Kak
COBMECTHO C 3f1eKTpoaHeprmnen Ha TIAL (T. H. KOMBMHMpPOBaAHHASA
BblpaboTka, nnu tennodukaums), Tak U Ha YNCTO TEMNNOBbLIX CTAHLUSIX.
[lepenaéeTca notpebutensam no yrenneHHsIM Tpybonposogam — B
OCHOBHOM MNOA3EMHbIM, HO MHOrA4a U Ha3eMHOo-Haa3eMHbIM. epen
nogadyen KOHe4YHoMY noTpebuTtento Boga 4OBOANTCA A0 HOPMAaTUBHOM
Temnepartypbl B BOAOrPENHbIX KOTMNax Ha LEeHTPanmM3oBaHHbIX
TennoBbIX NyHkTax (L TIT)



