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Tunonoe flo.noxenue
o Ileurpe o6paronauus ecrecrBeHHo-HayqHofi u rexHoJloru'recxoft

HarpaBJreHnocrefi <<Toqrca pocra)) Ha 6ase MEOy <<ApAaroncrcaq COIII)

1. O6urue uoJroxeHlrs

l.l. I{eurp o6pasonaHr,rfl ecrecrBeHHo-Hayrruoft u rexHoJlorrl.{ecxoft HarlpaBneHsocreft <To'rKa

pocra) ua 6ase MEOy <ApAaroncxas COIII>> (laree - I{enrp) co3AaH c IIenbIo pa3Burr4r y o6yuarounxcx

ecrecrBeHHo-Hayuuofi, MareMarrruecroft, uH$opnaauzouuofi rpaMorHocru, Sopul'tpoBaHu, KpHTuqecKoro u

Kpearr,rBHoto MbnuJreHrrr, coBepueHcrBoBaHLIs HaBbIKoB ecrecrBeHHo-HayrrHofi u rexuororH'{ecxofi

HaltpaBneHuocrefi.

1.2. I-{eurp He ffBJrreTcr ropr,rAr,rqecKr.rM Ju4IIou u Aeftcrnyer AIts,AocrI'{xeHI{s ycTaBHbIx Uenefi MBOy

<Ap.uargncraq coIII)> (lalee - Y.rpeNaeruue), a raKxe B rleJrflx BbIIIOJIHeHLIfl 3aAAq I'I AOCTI'IXeHI',L

noKa3aTeJlefi u peSylrTaTOB HaULIOHanbHoIO npgeKra <O6paSOBaHHe).

1.3. B csoefi AerrenbHocra I[enrp'pyxoBoAcrByercfl (Delepa.nlnblM 3aKoHorra Poccuficxofi

Oelepaunn or 29.12.2012 Ng273-Q3 (()6 ooparonaurH s PoccHficr<ofi (DeAepaquu), ApyrI'IMI'I

HopMarHBHbrMr.r roKyMeHTaMr,r MzHucrepcrBa [pocBeIIIeH]L Poccuficxofi tDeaepauvl[, LrHbrMLt

HOpMaTr4BHbrMr.r [paBoBbrMH aKTaMr4 POCCUfiCXOfi oeAepauHl4, flporpaMuoft palrun',rs MBOY

<Ap4aroncxas COIII)) , rrJraHaMlr pa6our, yrBepxAeHHbIMI{ yqpeAl4TereM H HacrosIqI'IM lloloNeuueu'

1.4. I{enrp e cnoefi AeqrerbHocrt4 rroAqr.rH flercfl pyKoBoALITelro YupeNlLe]f^us' (Aupertopy).

2. l-le ru. 3aAaqv " SyH xull u AerrenbH ocru I-{eHrpa

2.1. OcHossofi qelnro AerreJrbHocru I-\eurpafrr,rfrercfl coBepIIreHcrBoBaHI'Ie yctosufi Am

noBbrrrreHr4q KaqecrBa o6pasonau ils.) pacufilpeHu, Bo3Moxnocrefi o6yuarouuxc, B ocBoeuuu yre6urx

rrpeAMeroB ecrecrBeHHo-Hayuuofi r4 TexHoJroru.recxoft HaIIpaBneHnocreft, nporpaMM .[olonHI'ITeJIbHoro

o6pasonauufl ecrecrBeHHo-HayqHoft u rexnu.recrofi HaflpaBneHuocreft, a raKxe Ans flpaKTil'recxofi

orpa6orru yue6uoro MaTepuana no yue6HrtM npeAMeTarnt <OusI4Ka>, <<Xuuul>, <Buo;louafl>>'

2.2. 3alaqarau [eurPa fl BJIfl ]orc, :

2.2.1. peaJlH3attHs oclloullblx o6uteo6pa3oBarenbHblx ilpol-paMM no yue6urna [peAMeTaM

ecrec'rBerrrrg-rrayvuoil H rcxrroJroluqecxoil HanpaBneHsoc'1eil. B loM qHcJIe B paMKax aueypouuofi

Aerren bHocru o6yuarouII4xc, ,

2.2.2.pa3pa6orxa Ii peanH3auHq pa3HoypoBHeBbrx AoIIoJIHHreJrbHblx o6rqeo6pa:oBareJlbHblx

rrporpaMM ecrecrBeHHo-uayuHofi u rexHlrqecxofi HaupaueHgocrefi, a raKxe I4HbIx nporpaMM, B ToM r{I'{cre

B KaHr.IKyJItpurrfi nePI4o.4,



Z.2.3.BoBrreqeHr4e ooyqalout4xcg, Lt neAatorl4r{ecKl4x pa6orFlI4KoB B npoeKTHylo Ae'TenbHocrb;

2.2.4.opraHr43aUr.rq BHeyqe6HOfi llesre.trbHOcrH B KaHI4Kyn'pHsrfi nepuoA' pa:pa6orxa H pean143auH',

COoTBeTCTByIOUIHX O6pa:OnareJIE,Hblx llpolpaMM, B TOM qHcjle An'I narepefi' OpraHu:oBaHHblx

o6pa:oaarerlbHbIM H oplaH Ir3aul4'IM H B KaH 14KyJLpu slfi nepuo4;

2.2.5.rroBbrrrreHr,re npO$eCCLIOHaJIbHOr.o MacTepcTBa neAaforI4LIeCKI'IX pa6oruzxor I-{eurpa'

peanr43yrour4x ocHoBHbre rr AOrIOnHIrreJIbHbIe o6ueo6pasoBaTeJIbHble npofpaMMbl'

2.3. I-{enrp Ans AOCTI4XeHLIq ueII4 I'I BLIIIOJIHeHilfl,3alLaq BlpaBe ssauNaoAeilcTBoBarb c:

- pa3nrrqHbrula o6pa:oBaTeJ,IbrIbIM14 opfaHH3auHqMH A $opue cereBoI-o e:auNaoneilcrBHql

- c t4HbrMlr o6pasonareJl[,HblMlA opI'aHI,I3alIptfl.,ttLr,r,a6azeKOTOpLIX co3AaHE'I UeHTpbI <Toqrca pocra),

- c Se4epa,rbHbrM oIIepaTopoM, ocylUecTBJIflIotUHM SyHxUuu no nu$oprt'raUloHHoMy' MeroAI4qecI(oMy

r,r opfaH,l3arl[roHHo_TexHr{qecKoMy co,,poBoxAeHr4ro Mepoflprrrrufi no co3AaHr'r]o n @yHxunoH,poBarrHK)

rIeHTpoB <Toqxa pocTa), B TOM qI4CIe no BotlpocaM rloBbI[IeHIU rnalur]HKaUHH IIeAafofHqecKHX

pa6ornuxon;

- ooyuarou t4MVtCsu poAllTentuu (:axouHbIMI4 IIpeAcTaBHTeIqMIz) o6yuatotuHxcq', B roM ql4cne C

rrpuMeHeHlreM AITcTaHIII'IoHHbIx o6pa:onareJIbHblx rexso:rorufi '

3. Ilopnaor yrlpaBJreHur l{eHrpom <<Toqrca pocra))

3.1. pyxoaoAureJrb VupeNAerr t4fl v3nae't loxa,rtHl,rfi HopMarl4BHrtfi arT o Ha3HaqeH1414 pyKoBoAH'leJl'

I-[eHrpa (xyparopa, orBercTBeHHoro 3a tpyuruuouupoBaHl'Ie Lt pa3BH'I:He)' a'laxrre o co3AaHHu l-{eHrpa u

yrBep)KAeHr'Iu floloNeHl4e o Ae'TeJIbHocra [[eHrpa'

3.2. PyronoAr.rTerreM I{eHrpa Moxer 6strr, sa-:HarleH COTpyAuux YupeN'(eHat I43 q}IcJIa pyKoBoAq[II4x

r4 neAaror[IqecKl'Ix Pa6orunron'

3.3. PyxonoAl4rerlb lJenrpa o6qsaH :

3.3.1. ocyuecrBnqrb oreparllBHoe pyKoBoAcrno I-{eurpou;

3.3.2.[peAcTaBnfTb I4HTepeCu l-{eurpa IIo AOBepeHHOCTI',I B MyHIIIIHIZUIbHLIX' focyAapcrBeHHblx

opraHax perl'IoHa, opraHI43aIIprsx AnflpeanH3auuu ue:refi v 3araq I-[eurpa;

3.3.3. orqurbrBarbcf flepeA PyXono4ureleu Yvpe)I(AeHI4s o pe3ynbra'rax pa6orsl I{enrpa:

3.3.4. ssrnorHqrb r4Hbre o6ssaHHoc.rg, rrpeAycMorpeHHbre 3aKoiloAareJlbc'rBoM, ycraBoM Vupex<;Ieuur'

AorlxHocrHofi uHcrpyruuefi u HacroslqlrM floloNeulaeu'

3.4. Pyr<onoAl4renb I]eurpa BrIpaBe :

3.4.l.ocyulecrBnrTb paccraHOBKy KaApoB lleurpa, rIpueM na pa6ory KoropE'Ix ocyuecrBnfleTgtt

rlpHKa3oM pyKoBoAl'Ileru Yupex< i\eHl'ttt"

3.4.2.,,o cotJracoBaHr.rrc C pyKOBOArireJreM Yupen<4enI4s opI'aHI'I3OBL,IBa'tb yue6uo- BOCnU'ra'feJIssr'tii

npoqecc n I-\enrpe B cooTBeTc'fBLrLr c ueLsMLI v 3AAaqaM]/ I-{enrpa I4 ocyulecrBJlflTb KOHTponb 3a ero

pea,rusaquefi;

3.4.3.ocyuecTBn.sTb noAfoTOnxy o6yualoul4xcfl K yqacTl',Ilo B KOHKypcax', oJIIIMIIUaAax'

noH$epenu vflx ur{Hbrx Meponpl4rlTl4rx rlo npocpranio HanpaBnel{ufi AeqTeJIslloc'rh I'[eu'rpa;



3.4.4. ro corJracoBaHr.rro c pyKoBorr,rreJreM YvpeNgeHHf, ocyurecrBJrflTb opraHr{3arll4lo I{ [poBeAeHHe

M eponpr4rrufi no npo$unro HanpaBneH uit Lesr er,sH ocrr.r I-{eurpa;

3.4.5. ocyulecrBnrrb r.rHbre rrpaBa, orHocquluecs K AeflTeJrbHocru I-{enrpa [r He nporllBopeqauue
qerrflM r.r Br,rAaM AerreJrbHocru o6pasosaremHofi opraHu3aur4u, araK)Ke 3aKoHoAarenbcrBy Poccptftcxofi
(Delepauuu.

PexonaeHAat\Ltrl. no uctroJrb3oBaHrrrc craHAaprHoro KoMrrJrerra o6opyAoBaHrrfl lleHrpa <<Toqra

pocra)) trpu peaJrrr3arr[[ [porpaMM ecrecrBeHHo-HayrrHofi u rexuo.noruqecrcoil HaflpaBJreHuocrefi

flepeueHr craHAaprHoro KoMrr,'rercra o6opyAoBaHpu Ar.,r ocHauleHur I-{enrpos (To.{Ka pocra)

c{opuzpoeaH c yqeroM pf,Aa npIaHuI{[oB, B ToM qI,IcJIe:

flpunquu rpeeMcrBeHHocrr.r cr4creM o6opy,uonanur. O6opyaoBaHLIe An.fl npoBeAerrs.yqenuqecKllx

npaKTr.rqecxux pa6or flBlrfl,ercfl o6rqrM Inq ypoBHeft ocuoeHoro o6rqero r cpeAHero o6qero o6pasoaauua.

B cucreue HarJrf,AHbrx cpeAcrB o6yueHur r,r reMoHcrpaur4oHHoro o6opyaonaHu.,I LIMeIorcs 6asosHe

3J'reMeHrbr. o6utue AJu ocHoBHoro o6ulero u cpeAHero o6uero o6pasoeauax. tlu$poaat rra6oparopufl.Lr

o6opyaoeauue o6ulero Ha3HaqeHr.r.s [o3BoJ'rmor o6ecneqrzBarb AeqrenbHocrr o6yuaroullxcfl KaK B

ocHosHofi, rax H B crapurefi [rKoJre, a B coBoxyrrHocrr{ c qu$poaunz.na6opatopuflv-u uo Qnsuxe,
6uoloruu u xurMvtv - npaKTar{ecKyro AerrenbHocrb B paMKax u3y-terr.s ecrecrBeHHoHayrrHblx npeAMeroB B

10-1 1 xnaccax Ha yuy6reuHoM ypoBHe.

IlpnuqrEu cor{eraHlrf, KJracczrrecKr.rx u coBpeMeHHbrx cpeAcrB usuepeuufi n cnoco6oe

3Kcnep[IMeHTaJ'rbHoro uccreroBaHHfl flBrretr4fi. B cocras o6opyaonaHI,Iq BxoArr Kraccldqecxl4e cpeAcrBa

H3MepeHH, (Hanpr.rnaep: Ar.rHaMoMerpbr, crpenoqHbre aM[epMerp I4 Bonbruerp) u quQponste upn6oprt

(Hanprarrlep: uu$ponrre Becbr, ceKyH.(oMep) ra 4arvnxpr. Co6ruoAeHue srOro trpllHuufla I,IMeer oco6oe

3HaqeHlre rnf, ypoBH, ocHoBHoro o6uero o6pasonaru4r, rrocKoJrbKy 3Aecb npoIacxoAI.IT 3HaKoMcrBo co

cnoco6alrz r43MepeHr4, Su:uvecxux BeJrrrqr.rH, $opuupyerc, noHIrMaHI{e npLIHIILInoB Aeficrsus aHaJIoroBbIx

H3Mepr.rrenrurx npu6opoB r{ o6ecne.{usaercfl rrepexoA K I{crIoJIb3oBaHHIo LIHcrpWeHron qr,r$ponoft

ra6oparopuu.

flpnuur.rn npLropr4Tera yr{eHHqecKoro 3Kc[epr.rMeHra.qnq peiulu3a\uu cucreMHo-AerreJlbHocrHoro

noAxoAa. Pea,rn:auu, cr4creMHo-AerreJrbHocrHoro rroAxoAa n o6yueHuu ecrecrBeHHoHayqHblM rlpeAMeraM

1azupyeru B nepBylo oqepeAb Ha BoBrreqeaww o5ytarculuxcs B rIpaKTHqecKyIo Aef,TeJlbHocrb rlo

rrpoBeleHr4ro ua6lrcAeuuit u onbrroB. floerouy 3HaqI,ITenbHas qacrb ua6lroAesufi u onrlros, Koropble B

rpaAr.runoHuofi ue:roAr.rKe npeAnaraJrr.rcb KaK AeMoHcrpaulroHHble, repeHeceHbl B pa3pflA yrreHnqecKux

pa6or. C,reayer orMerr4Tb, qro B Hacrorxlee BpeM, LI3yr{eHLIe Susurz, xuMuu u 6uotoruu s ocuonHofi

urKoJ're u Ha lazosoM ypoBHe crapurefi [rKorrbr opueHTllpyercq Ha ocBoeHLIe ecrecrBeHHouayvuofi

rpaMorHocra. Koropoe aner qepe3 pa3Br,rrr.re cnoco6uocrefi yuautuxc, aHaJII.I3LIpoBarb pasHoo6pasuylo

ecrecrBeHHoHayqHylo un$oprraaur4ro H Hc[oJrb3oBarb nonyrreHHble 3HaHI{fl Ar.s o6tqcHenus ssileHuit u

lpoqeccoB oKpyxaiouero Mr.{pa; rroHr,rMarb oco6eHuocrrr HctIoJIb3oaaHlas, MeroAoB ecrecrBo3Hauilfl. Atts

nonyqeHr,rfl HayqHbrx AaHHbrx; [posBnrrb crrMocrorreilbHocrb cyxAeHLIfi I4 rIoHI{Marb ponb Hayr.lz Lr

TexHorrot[qecKr4x l.ruuosarlufi B pa3BLrrLt t o6uecrsa; oco3HaBarb BaxHocrb HayqHblx I'IccJle.qoBarruit u ux

cBfl3b c Haur.rM Marepr.ranbHbrM oKpyxeHr.reM r4 cocroflHl{eM oKpyx(aloqefi cpe.Uu. Opueurar\Hr Ha

ecrecTBeHHoHayqHyro tpaMoTHocTb [peAnonaraeT aKueHT Ha MeTOAOnOTpI]O HayKI4 V HanpflMy]o cBr3aHo

xarc c o6UuM rrhcJroM yqerrHqecKHx onbrToB B Kypcax ec'recrBeHHbtx HayK, TaK I,I HanpaBJIeHHocTbIo I'Ix Ha

$oprrarzponaHr.re caMocrorreJrbHocru aei,tcrzufi npu [poBeAeHVu sa6lroAeunfi, uruepeuuit' pt uccreAosaH[fi'

I4cnorsgosaHlre cpe.ucrB HarJr.rrAHocrLr vt yue6Horo o6opy.uonaHl4fl B yve6uovt rpoqecce HarpaBneHo

Ha BbrloJrH eHr4fl cne1yrorrlr4x Syuxquft: o6ecne.ruaator 6o.nee nonHylo Id ror{Hylo uu$oprraaqurc o6

u3yqaeMoM flBileHlra u.lul o6texre 14 TeM caMbrM cnoco6crsylor noBbltxeHrllo Kar{ecrBa o6yueuut;

noMoraror B MaKcr.rMa,rrruofi naepe pa3BHTb rro3HaBarenbHble HHTepecbI yqauuxcfl'; IIoBbIIrIalor ypoBeHb



HarnqAHocTr,r r{ AOCTyIIHOCTH O6yueuux; yBenI'ItII4BaIOr o6reu caMocTo''ITel,rofi pa6oru r{alq[xcfl Ha

ypoKe r,r BHeypoqHofi AesrenrHocrl,; co3AaIoT ycnoBl,fl AJL opraHI'IsaWr4[paKTI'IKo-opI{eHTI'IposaHHofi

npoerruoil u trccJreAoBarelrcrofi A.TT.JI'HOCTI'I; AaIoT B.3MOXHOCT' AOCTynHee u rny6Ne pacKpblTb

coAepxaHr.re yueouoro MaTepl{aaa, cnoco6crnyror $oprrll,poBaHI'r}o y yqau,xc' IIOJIOXI'IT.JIbHbIX M.TI4BOB

o6yuenur.

Baxsefimefi qacrsrc oc,auleHr4q I{enrpa <Toqra pocra) flBilflercfl,Ill{Oposaq la6oparopur'

nepeqeHb AaTtrr4KOB roropoft IIo3BOIqeT I'IcnoJIb3oBaTb gTy na6oparopurc npil LlfYrcHUU sn:Hru' xLrMr4V v

6uoloruu. BseAeHr.re B rrrKoJrbHbrfi orcnepuvreHT UuspoBbrx AaTqI',IKOB AJL perl{crpauu[ pa3rI4t{HbIX

BeJrr,rqr.rH , BO3MOXHoCTH I{CIIOJIb3OBaTb KoMnbloTep (crtaaprtfon I{JII'I IIJIaHIIIeT) 'ulr pacqeToB H

oQopr,,rnenurr pe3ynbTaT.B o'bITOB, II03B.,,fler nepeftrra Ha HOsltfi Kar{ecTBeHHslil ypoaeub ,,poBeAeHI'Ll

usrrlepeuufi, ynpocrr4B npouecc u:rraepeuufi r4 noBbIc,rB lrx roqHOCTn. frosereHrae urasposbrx rexHonoruit s

na6oparopu,x pa6otax IIOBbIIIIaeT I4X aKTyaJIbHOCTb I{ tIpHBneKaTeJIbHOCTb B CO3HaHI',IpI COBpeMeHHoro

rIrKoJrbHr,rK a,ycvutv*aer HailrflAHocrb KaK B xoAe otIbIToB, TaK I{ flpu o6pa6orre pe3ynbraroB c

ucnoJrb3oBaHl4eM lpoIpaMMHbIx cpeAcTB. ,{J1 srcnepI',IMeHTOB no 6uoloraavtxLtMuI'I 3TO 
',BJLeTCff

3HalrlrMbrM nepexoAoM or KaqecrBeHHbrx sa6moAenufi u ousrron K KoJrr4r{ecrBeHHbrM 3Kcilepr4MeHTaM'

zcnorssosaHr,re quabponofi ,ra6op aTopvrr4 cylqecrBeHHO I'I3MeHter IIOAXOAbI K npoBeAeHI',llo rI

AeMoHcTpauuoHHbx, I4 yqeHI'IqecKHX OrI bITO B :

I4cnorlsosanue qfiOPoBblx AarqI'IKoB B KaqecrBe I'I3MepI'ITenbHbIx HHcrpyMeHToB I{3MeHfler

noAxoAblKnpoBeAeHI'IrcflpsMblxI'I3MepeHI{ilSustluecrrlxBeJII'IqI4H'

Tpa.UuUzoHHoBKaqecTBecpeAcrBIr3MepeHpifll'IcnoJIb3oBMI'Icbnpocrefinruel'IHcTpyMeHTbI

(puuaxnrre Becbr r,r pasHoBecbl, MeH3ypKa, AI'IHaMoMerp, TepMonae'p) u cTpenot{Hrre npn6opst (aunep'lerp

u nolrruerP).

I,IcnoflrsosaHueuuopoBblxAaTIII,IKoBIIo3BoJI,eTHacoBeplxeHHoApyroMKaqecTBeHHoMypoBHe

[poI,I3BoAI4Tb I,I3MepeHI,Ig BpeMeHI{, paccToflHl,t.'I, I.IMeTb Bo3MoxHocTb peII4cTpI,IpoBaTb u rra6lroAaru

H3MeHeHr,re Bo BpeMeHr,I TaKlrx BeJrIaqI,rH KaK TeMnep ffiypa, gneKTpl'IqecKoe IrarlpflxeHl{e, cI'IJIa roKa v T' L"

3rII sOgIuIoxHoCTLI IIO3BOJIflIOT, Ha[pHMep, Ha ypoKax Srasuxu C srlcoKofi TOqHocTbro H3Mepl4rb

MrHOBeHHyro cKopocTb TeJra, ABLIXyuerocs HepaBHOMepuo, ua6lroAaTb B AI'tHaMI4Ke flpouecc

gneKTpoMarnuurofi I'IHAyKUI'II4, Bo3HI'IKHoBeHI4e

I{I,I3MeHeHI,IeI,IHAyKIII4oHHoroToKa,I,IccJIeAoBaTb[3MeHeHI,IeTeM[epaTypblcTetIeHI,IeMBpeMeHI,IB

npoqecce ycTaHoBneHI'L TeIJIOBOTo paBHOBecvfl' vt r'I"

Ha yporax 6uo.noruu noffBICeTC' BO3MOXHOCTb nonyqHrb KOJIHqecTBeHHble AaHHbIe npl4

rrpoBeAeHur{ orrbrT6B, HanpLIMep: npu onpeAeJIeH[H $axropor, BJll4',Iroulux Ha cKOpOcTL npouecca

$orocraure3a, npil n3yqeHuLtAbIXaHI,L xopnefi I',I JII^CTb.B, ,,pu I4CCneAoBaHHI4 ycloruft npopacraHl,fl ceMqH

I.I T. A.

Ha yporax xr,rMula Ha KoJlllqecrnenuufi ypoBeHb nepexoA'T [paKTl'Iqecrue pa6orrt IIo H3yqeHI'Irc

[pOqeCCagneKTpOJII43a,I'ICcJIeAOBaHI4eSK3oTepMI'IqeCKI'IxII3HAoTepMHqecKI4xpeartluft'TenJIoBOrO

etp$ema ropeHr,r, TOrrJIuBa II T. A. c ItcnolrgoBaHl',IeM TpaAI'Iq'IOHHbIx (aHaJIOroBbIx) cpeAcrB nono6uue

r.r3MepeHr,rfl BbrrroJrHprTb HeBo3MOXHO. o4naro, npu flepexoAe Ha uu$ponyrc na6opaTopulo B TeMaTI{qecKoM

nnaH,poBaHr,ru seo6xoAr.rMo npeAycMorperb AolonHr.rreJrbHoe BpeM, grn o6yueHur pa6ore c Aarr{r4KaM}r,

BKJrroqa, c6opry 3*Crrep,rMeuralsuofi ycraHoB*lr c Aarqr,KaMvr, cHflTVre noraganprfi c gKpaHa KoMnbrorepa',

oIIpeAeneHI4e norpeilnocref, usrraepeuufi '

. fitttpa6orrr c qu$poeuMl,I AaTIII'IKaMI'I I4C{IOJIb3yeTc' cneuualbHoe npofpaMuHoe o6ecneqeHle'

ycTaHoBJIeHHOe Ha KOM[bIOTep. ,[nr lcomr,ayHl',IKaul'Ill qnsponHx AaTqI'IKOB' 3ar,vcLr u xpaHeHIA',I



r.rH6opMaqrru, IIOJIyqeHHOfi C Hx IIoMOIIIIIO, quQpoBa.f, na6opaTopl{fl I'ICnOJIb3yeTcq B KOMIJIeKTe C

HoyT6yKoM c Heo6xoA[IMbIM ycTaHOBJIeHHbIM nporpaMMHbIM o6ectreueHlleM'

Irlcno:rtsoeaHr{e KoMnbrorepHofi Sopurr perr4crparluu flonfreHHblx 3HaqeHilit u IIocrpoeHl'Is

rpa614KoB H3MeHrer 11o/lxoAbr r o$oplr,'reHraro ra6oparopHblx u [paKTI'IqecKux pa6or o6yualouuMl'Ics'

,[,aHurre, [onyqeHHble rrpr4 rroMouru uuQponrx Aarr{IrKoB, BHocgrc.fl B SneKTpoHHbIe ra6JIlIIIbI, qro

rro3BoJrrer crpor4Tb rpa$uxu 3aBlrcr4Mocreft uccneAyeMblx BeJII'IqI4H Ha sKpaHe KoMnblorepa. Ha ocHoBalfl.vrur

arzx rpa$uKoB.{enaTb BbrBoAhr o xapaKTepe 3aB[rclIMocrLI BerI,Iq[H OT BpeMeH.I,dvtrpt Apyrux napaMeTpoB'

Ha yrny6.neHHoM ypoBHe rleJrecoo6pasno o6y.rarr rpoBoAllrb arlilpoKcplMallurc nu6paunstx roqeK

uroroeofi npa$uuecxofi :aexculn{ocrb}o.

?ru Honsle Bo3MO)I(HOCTH rr03Boi.rqlo.r aBToMarH3HpOBarb pyrlrHHble fipoueAypbl 3anorHeHl4q

ta6lug,BbtnoJIHeHLIe oLHoTlIrlHbIx pacqeroB, rlocrpoeHur rpaSur<or' I-[u$ponar SoroxaMepa IIo3BoJIfleT

csororpaSupoBarb co6panuyto 3KcIIepI4MeHTanbHyIo ycTaHoBKy I{ npvrpeflurr lpororpa$raro n

3neKTpoHHufi orqer. Tarulr o6pasolr, ocyulecrBnflercfl, [epexoA r o$opuneHl'Ilo SJIeKTpoHHoro orqera o

n pOAenaH H oM g1c [epHMeHTe, npo exru ofi r41tu Lrcc Ie [OBaTeJIbcKo fi pa6ore'

s raAeo Fra6IloAeHHq 3a npoqeccoM B6III6JIHSHI'IS 11paKTl4qec1ux pa6or

oueHHBaHHro pa6or.
Bost\aoxHocrb HcnoJrF,3oBaHHrI

o6yuarorquMHc, H3MeHfle'r IIollxoAbl K

3lexrpouutrfi orqer o npoAeJraHnofi npaxru.{ecxofi pa6ore Moxer colpoBoxAarbcf,

rrpgKpenneHHofi Oororpatpuefi, Koropiur flo3BoJlfler oIIeHI'IBarb npaBl'InbHocrb co6paHHofi

DKc[epr{MeHTanbHofi ycraHoBKr.r, 6olee noJrno olrpe.qensrb [onHory I{ [paBl'InbHocrb [poAeJIaHHoro

HCCJTeIOBaH ytfl, aHa)143r4poBarb AocroBepHocrb npeAcraBJIeHHbIX 3KCnepI'IMeHTaJIbHbx ganunx' flpu

oAHoBpeM eH HoM BbltloJIHeH HH pa3H rIMH rpyn rlaM H o6yvarouuxcfl pa3ublx

rrccneAoBareJrbcKr.x pa6o'r uelecoo6pa3Ho Hcnonb3oBarb BI4Aeo3a[Hcb Bcero xo4a pa6ot' B srou

cnyqae oueHrrBar[,c, Moryr He roJrbKo [peAMerHbre pe3ynbrarbl, cBq3aHHbIe c [poBeAeHVeM KOHKpeTHOTO

3Kcrrepr.rMeHTa, Ho r4 KoMMyHHKaTLIBHrIe I{ perynrrusuHe AeficrBl'Ifl: nJIaHupoBaHI{e pa6orbl, orcJIexI'IBaHHe

xoAa pa6oTbr, KoppeKu ufl firraHapa6oTbl, KOMMyHLIK Al\nfl, B COBMeCTHOfi AeSTeJITHOCTII, H€UII{Uhe (ntm

orcyrcrBl4e) r<oHSlur<ToB Il cnoco6u Hx peIxeHI'L'

I4cnolrsoeaHl,Ieuu+pogrrxJIa6oparcpuiacyuecTBeHHopaclxnpgeTcneKTpBo3MoxHblxo[r,IToBI4

HccJIeAoBaHufi, oco6euHo 3To Kacaercfl r43yqenkrfl iuoloruu 14 xvtMurv'

Pacuupeuue cneKTpa Bo3MOXHOCreft UOXHO npounnlocTpHpoBaTb Ha IIpI'IMepe fi3yqeH'fifl'

3neKTpoMaruursofi prHAyKrlr,ru B Kypce $usnxu. flpu ucnolb3oBaHl',Ig CTpenoalHoro aMIIepMeTpa

rpaAHuHOHso sa6lroAalor Jrr4trrb $axr nosuuKHoBeHr,rfl I4HAyKuHoHHOlo roKa B npoBoAHI',IKe H L3MeHeHI'Ie

efo HarrpaBJreHr.r, [ptr r,r3MeHeHHr.r cKopocTl4 BHeceHLIfl MafHHTa I'Iil',I ero non,pHocTIa' I4cnolrsoBaHl4e

qrrOpoBoro AaTqI4Ka IIo3BoJIf,er [onyLrLITb oclll4nJlorpaMMy 3[C nHAyKIII4tr' Bo3HI'IKaIOUIefi n raryurKe' Ilpll

rrpoJrere qepe3 Hee MarHHra. 3ro no3BoJuer cpaBH,Barb 3Har{eHHq MaKcI'IMiIJIburrx 3[c npl4 rlponere rrepe3

KaryuKy MatHr{Ta c pa3HbrMr4 cKopocrsMll 14 c pa3Hofi uolrpuocrblo, aHaJII{3I{poBarb BI'IA nolyreuuofi

3aBl..Icr4Mocrr4, KoHcrpyr,rpoBarb gKcnepr,IMeHTaJrbHble 3araqu [o I'I3yrreHI'IIo gneKTpot'targursoft u*IiyKr\ur4'

I_{uQponaa ,ra6oparop}rfl no3BOJrfler OpfaHr43OBarb npoeKrHyto u yue6uo-uccJIeAoBareJlbcKylo

nesTeJIBHOCTb IUK9JI6HI{KOB KaK B paMKaX ypOKOB, TaK I'I BO BHeypOtIHOfi gerrelrHOCrZ' HaIU'Iile

pa:HOO6pasurrx uuspoBbrx AaTqr,rKOB Aaer Bo3MOxHocTb [poBoAIzTb caMble parnoo6pasHble I4CCneAoBaHufl''

ont4paqcb Ha IaHrepeclr o6yuaroUuxcs' B KaqecTBe npllMepa MoxHo nplIBecTI'I plcoile4oBaHla.fl

3Kororr.rqecrcoft uanpaureHHocru rro BbrrBJreuuro QaxropoB 3arpr3HeHHII oKpyxarcuefi cpe4st, Id3yqeHulo

3KorotuqecKoro cocroflHpl rroMeuleHl4fi urolrt,"noiIBbI, Bo3Ayxa B HaceJIeHHoM nyHKTe I'I T'A'

Irlcc:reAosareJrbcKr,re pa6orsr c r4crroJrb3oBaHr.reM qr.rQpontx Aarr{I'IKoB qenecoo6pa3Ho npeAnararb

ylraulr4Mofl l0-l I rcnaccoB B paMKax o6qsareltsofi AJrr Htrx upoexruoft AeqrerbHocru. BrtuoJIHeHI'Ie raKI'IX



[poeKToB.rrBrrercfl ocHoBaHr{eM An, oIIeHKH He ronbKo ypoBHrI c$oprt,IuponaHHocrl'I I]peAMerHblx

pe3ynbraroB, Ho r,rroroBoft oueHKH Aocrr4xeHllq MeranpeAMerHblx pe3ynbraroB o6y'IeHI'ifl:

KoMMyHr.rKarr.rBHbrx (roropue oueHr{Barorc, KaK B npouecce [poBeAeHI'Ir pa6orsl, TaK I{ B npouecce

3atugTbr rrpoeKTa vilv Hccile1onaHu.a) v. perylnflTLrBHblx (roropue oIIeHI4BaIorcfl B npoqecce BblnorHeHu.fl

npoexra).

OqrauleHue Anf, r{3freHgs Su:nxu rpeAcraBneHo B BHAe o6opyaonaHur, AItr AeMoHcrpauploHHblx

oflbrroB u o6opy.uoBalr4fl,Arr na6oparopHbrx pa6or u yqeHutrecKl{x onbIToB, BKJIIoqaq o6rqyro 4na

ecrecrBeHHoHayrrHoro [r{Kaa qn$ponyro,ra6oparopr4ro, araxxe uu$ponyro la6oparopl4ro ro Sr'renxe (rcax

Ao rr OnHr,ITelru uft gJIeMeHT 4na yrny6ne H Ho rO :,1l3YrcH:1^fl' S n: ra rz ).

.{enoncrparlrroHHoe o6opyaonasue o6ecueqvBaer Bo3MoxHocrr ua6lro.[euu.f, 6oruul4HcrBa

r,r3fraeMblx tnlgHui,t, flpoueccoB r,I 3aKoHoB. 3ro sosN,roxHo rrpl4 onrIrMaJIbHoM cor{eraHHI'l aHaJIoroBbIx 14

qu$ponrx cpeAcrB

sa6lrcAesu fl, a1gtv3ar43Mepr4TenrHofi un$opMaul{u. Tax, uanpnMep, Anq Kypca Snrrarr'r ocHosHofi

trrr(oJrbr ecrb Bo3MOXHOCTb AeMOHCTparIr4r4 KnaccuqecKHx AeMoHcrpaul4oHHbIX SKCIIeplrMeHTOB: IIaAeHHe

ren n rpy6re Hrrcroua, AeMoHcrpa1;zs. Aeficrens arrraoc$epuoro AaBJIeHt4fl,,3aKoHa flacxalr, H3MeHeHI'lfl

o6reua ren npu HatpeBaHuu (oxlaxgeruuw), npI4TrxeHLL MoneKyn I{ T.A' Ha6op no sneKrpocrarl4Ke Aaer

Bo3MoxHocTb AeMoHcrpa\iln gneKTpr{3allvtvl Teil,3aroHa coxpaHeHl'I fl 3apflAa, nuruuit HanpsxeHHocrl'I

gneKTpl,rqecKoro rroJg ur,A. H Moxer r{cnonb3oBarbcfl, rax 8 rlacce npl4 u3yqeH[u 3neKTpoMarHI'ITHbIx

nnlreuuit, TaK LI B 10 rnacce npl4 H3yqeHI{I'I SneKTpocrarI'IKI{.

' IIpu [poBeAeHr{H AeMoHcrpaqr4oHHbrx otIbIToB AonxHbI co6lroAarrcx rpe6onaHl4, K llx

HaurrAHocru (tcuat u [oHrrHa, rrocraHoBKa onura), Bt4AI,IMocrH An, Bcex yqauuxcfl xlacca (npu

HaJw[wtkrMeJrKr4x Aeraaefi ncflons3yercq r4x yBerl4r{eHHoe zso6paSeHl'Ie flpu [oMoIrI[ ne6-xaueprt),

gMoqr{oHzlJrbHocrr,r r4, no Bo3MoxHocr}r, 3aHI{MareJIbHocrI,I (AervroucrpauuoHttslfi orlbIT AonxeH BbI3bIBarb

r.rHTepec yqarquxcr, co3AaBarb MoruBarlr4ro K LI3yqeHuIo npe4uera) u y6enutetbHocrz (norasrtnarr ror

sSQercr, Ha AeMoHcrpaunlo Koroporo oH 6ul nanpanleu).

OAsaro peanr{3aur.r, AeflTenbHocrHoro noAxoAa n o6yueuuu Sururce [epeHocl'IT aKueHr c

AeMoHcrparlrroHHoto gKc[epr.rMeHTa Ha yqeHuqecrufi.HarryuMep, rro MexaHI{Ke I'Iccne.uoBaHlle

KI,IHeMarr4rrecKI,Ix 3aKoHoMepHocrefi, 3aKoHoB Alanav.vtKqr, role6arelsHr,Ix AB[IxeHltfi nepeueceHo B

yqeHr.rqecKrafi srcnepuMeHT c coorBercrByloullM ua6oporra o6opy.uonanux. IIpu I'I3yqeHVV

gneKTpoAr4HaMr.rKH.na6oparopnoe o6opy.uoBaHr.re no3BoJl.,{er [IccJIeAoBarb He ro]ILKo 3aKoHbI nocror{HHoro

ToKa, Ho c r{cnoJrb3oBaHr.reM KoMnbrorepHoro ocql,IJlnorpa(fa [o3BoJlrer npoHa6nroAarb kt ptccte,AoBarb

gne1TpgqecKl,re ueflr,r nepeMeHHoro roKa, 6lox AzoAoB no3BoJlfler LIcc,'IeAoBaTb BoJIbraM[epHble

xapaKTepr{crr.rKfi Ar{oAa. flpu ra:yueHHu orrrrrKra ra6oparopuoe o6opyAoBaHLIe no3BoJltrer v3yqprrb 3aKoHbl

reoMerpprqecrofi orrrrrKr.r (npenor'rneHlre cBera B rlonyul4nl4HApe u flonyqeHue ueo6paNeHld B nuusax) u

npoua6moAarb ocHoBHbre .ffBJreHr,r, BoJrHoBofi onruxu (uurep(fepeHllll u nonrpll3allut), ucctegoBarb

gu Sparquro cBera (ara $parur'lo HHtls perlerxa).

B coorsercrBr4r4 c npeAMerHbrMr{ pe3ynbraraM14 o6yueHur Qlr:uxe o6opygouaHHe .[n.s yqeHI'lqecKHx

olrbrroB o6ecneqgsaer [poBeAeHr.re cJreAyFourHx rrrnoB pa6or, crpy[[]IpoBaHHbIx no BITAaM AesrerbHocrH'

He3aBr{cr4Mo or Hx reMarl4qecrofi npuHaAnexHocrl4 :

1. flponegeHr.re rrprMbrx [r3MepeHr,rfi Susuuecrlax BeJIpItIHH (usvrepeHue Maccbl, o6reua xI'IAKocrIr'

TeMneparypbl xI,IAKocrr{, cI{JrbI, cI,rJrbI ToKa, Harlp.axenrr) c ncIroJIb3oBaHI'IeM aHiIJIoroBbIx Ia quSponrx

npr.r6opon.

2. flponepra 3aAaHHbrx npeArronoxeHufi (npmurble LI3Mepeuut $uzuuecKHx Be,'IuqHH H cpaBHeHHe

3aAaHHbrx coorHorxeHufi ueNAy nurrar.r). l-lanpurr,tep: npoBepKa yclosttfi tutaBaHl4fl r'e,I, ycJIoBuit panaosecut



pbrr{ara H 6loKot, 3aKoHoMepsocrefi rocJleAoBareJlbHoro I4 rlapannenbHoro coeAHHeHI'L npoBoAHI'IKoB I{ T'

A.

3. pac.{er rto [onyqeHHbrM pe3ynbraraM nprMbrx utuepeuufi 3aBI,ICI,IMOIO OT HI'IX Uapauerpa (n

ocnosuofi rurone) 14 KocBeHHbIe rI3MepeHI'Ir (n 10-l I rlaccax)'

Hanpurraep: ycKopeHr{e rena npr4 paBHoycKopeHHoM ABVxeHI4I'I, ycKopeHlle cso6o.[Horo IIaAeHI'Ifl,

xecrKocrb rrpyxgHbr, rcoa@SuuueHT TpeHr.rs cKoJIbxeHLIf,, MexaHl4qecKas pa6ora I'I MolrlHocrb I4 r. A.

4. Ha6nroaeH14e f,BJreH ui,t u loctaHoBKa olbrroB (ua xavecrBeHHoM yponHe) uo o6napyxeHl'Irc

$axropoa, BJrr,rf,rorqux Ha nporeKaHHe AaHHbx qsreHl4fi. Hanpuuep: [prMoJlllHefiuoe pacilpocrpaHeHl'Ie

cBera, A1tc';1epcvfl cBera; H3yr{eHue csoficrs n:o6paxeuvt B tlJIocKoM 3epKilne I'I T. tI.

5. I4ccneaoBaHr.re 3aBr.rcr.rMocru oAsoft Qu:uuecroft eeruquubl or Apyroft c npe4craBJIeHI{eM

pe3ynbraroB B Br4.{e rpaQuxa u pacqera r.rcroMoro flapaMerpa. Hanpurraep: 3aBI'IcLlMocrI{ [yrI'I paBHoMepHo

ABr4xyuefocs Tena oT BpeMeHH ABr'rxeHuq Tena; cl,Inbl TpeHIry CKOJIbXeHI'L OT CHJIbI HOpMaJIbHoro

AaBJreHHr, KaqecrBa o6pa6otcu rroBepxHocrefi r:el v He3aBucvMocrlz cHJIbI TpeHrrfl or UIoITIaALI

co[pr,rKocHoBeHr.r, Ten; cuJlbr y[pyrocrr{ or yAnIaHeHH.t [pyxI'IHbI; BbITaJIKIrBaIoqefi cI{JIbI or o6teua

nofpyxeHgofi qacrz reJla r{ or [JlorHocrr4 xr,rAKocru, eE He3aBI,IcI,IMocrI4 or [JIorHocrH TeJIa, or rrry6uusI,

Ha KoTOpyrc [ofpyx(eHo reJIO I4 T.A.

Jla6oparopuoe o6opy4oBaHr.re o6ecnequsaer caMocroqremurrfi yqeHHrrecKufi ercnepuMeHT,

roropsrfr Moxer 14Merb pa3n14r{Hbre $oprrau: QpoHra,runufi oxcnepl4MeHT (SpouralrHble oIIbITbI Ir

la6opaiopuste pa6oru), pa6orrr npaKThKyMa, yue6Ho-t'tccneAoBaTeJIbcKHe pa6orrr u [poeKTbI

3r(cnepgMeHTaJrbHoro xaparcepa. flpu :rort,t HopMarI4BHo-o6qsarerbHblM BHe 3aBHcHMocrI{ or ypoBH'

r.r3yqeHgq $u:ulg.l (6a:onsrfi utu yrtylteunrrfi) u o6pa:onarelssoil rporpaMMbl (ocHonHar unv cpe4Efls

urro.na) flBrqercfl.Qponralrnsrfi sxcnepr.rMeHT. Irluesso fiocpeAcrBola QpoHralbHoro sKclepuMeHTa

AocTI,la}oTc, IIpeAMeTHbIe pe3yJIbTaTbI 3Kcnepl{MeHTanbHolo xapaKTepa, a yqauI,IMI,Ic, ocBal4BaloTcfl

cnoco6rr neficreuil. coorBercrByloruue yKa3aHHbrM BbIIxe rrflTrr rur,aM pa6or' Jla6oparopnrrfi npartuxyu

uenecoo6pa3eH ToJrr,KO npH yrly6.nenuoM ypoBHe v3yr{eHl4fl npeAMeTa.

OnruualssbrM AJrq Aocrr.rxeHr4q rrerefi [poBeIeHI,Ir $pouralbHolo SKcrIepI{MeHTa flBilflercfl'

[peAcraBneHue la6oparopHoro o6opyaonaH[flkr Marepl.IanoB B BuAe reMarl'IqecKl{x KoMIJIeKToB IIo

MexaHI{Ke, MoneKynflpHofi $nauxe, gJreKTpl,rqecrBy H onrLIKe. I'IcnomgosaHl'Ie reMarLIr{ecKI'Ix KoMIIneKToB

cnoco6crnyer QopuupoBaHr4ro TaKoro saNHefiurelo yMeHILs, rar uo46op yqaIqI{MI{CX O6Opy4OraHVfl'B

cooTBeTcTBHH C Uer'Iblo HccJreAoBaluflu3 ug6stroquofi souegxlaTypbl IIpeInoxeHHOro KoMniIeKTa;

no3Borrfc'r IpoBo/tHTb ?I(c11epHMeHranE,Hy]o pa6ory sa lrc6Ou 3rane yp6Ka; yMeHbuaeT TpyAOBbIe 3aTpaTbI

yrrHTen, rrpH IIoAroToBKe K ypoKaM, nocKonbKy He rpe6yerc' [epeKoMloHoBKa o6opylonalgluflB

cooTBeTCTBW C 3AI.AIq.aMId KOHKperHofo ypoKa'

ilpu nlauupOBaHHI{ npaKTl4r{ecxux pa6Or BaxHO I'IMeTb B BI'IAy, r{TO npeAMeTHbIe pe3yJIbTaTLI

3KC[epr{MeHTaJrbHoro xapaKTepa MoryT 6rITr ocsoeHbl TOJILKO npl4 OnTI4MaJIbHoM COqeTaH'IH

r(paTKoBpeMeHHbIX $pouralrublx oIIbIToB I'I olHorlaconux la6opaTgpHblx pa6or'

BaxHoc 3r{aqet{t4c tlMeer lor Qax'r, t{ro B cocran QpoHrzurlnoro o6opyAoBaHI'L HapflAy c

aHa,.roroBbrMr.r BxoAsr u qu$poerre cpeAcrBa n3MepeHlrfl. K spttr,t orHoc.fiTcfl gneKTpoHHufi cexyn4oMep c

narqHKaMH, gJIeKTpOHHbIe Becbl LI

AarquKuuztfponofi na6oparopuu.Tat<uu o6pasou' npu flpoBe2l1HU:z $pOUralruoro gKCnepI',IMeHTa

s ocHosHofi rxKorre yr{eHuKu 3HaKoMsrcfl c gneKTpoHHbrMLI cuoco6auu usuepeuufi u nruuclennft'

Elor o6opyloea HVfl ArrflylreHHqecKux pa6or no Qurraxe c$opHlupoBaH Ha 6a:e uepevux

o6opyaona HVfl Arlfl rrpoBeAeHH' OCHOBHOpO rocyAapcrBeHHOrO 3K3aMeHa no Qnsuxe. I'lcuoJlrsoBaHl'Ie



npv6opoB r.r o6opy.qoBa]f^:/lfl C eArrHbrMr.r Anfl Bcex ooyqarcquxct xapaKTepHcTHKaMId no3BoJlqer

craHAaprr{3r.rpoBarb nporleAypbr BbrrroJrHeHr.rfl sKcrIepI4MeHTanbHbIx 3akaHui4 Ha 3K3aMeHe H o6ecleql'ITb

HaAexHyro orIeHKy pe3ynbraroB Ha ocHoBaHHI,I grcneprnofi npoBepKu orBeroB o6yuaror-uuxca. flpu orona

OCHOBaHI{SM An, B6IBOAa O npaBI4nbHOCTH npOBe!4eIJ,I/.g. AaHHOTO OIIbITa flBJI.,IIOTC, pe3ynbTaTbl, nOJIyr{eHHble

yqaur,rMr.rcfl nocpeAcTBoM flpsMblx t43MepeH:,1^i43aila[Hbtx $n:uuecxl{x BerlHqHH.

Ha6op Anq npoBeAeHr.rs ocHoBHoro rocyAapcrBeHHoro 3K3aMeHa o6ecneqnBaer pa3pa6orrcy

Hec1oJrb1r{x o.qHorr.rflHbrx 3aAaHvit ilpt4 Hc[oJIb3oBaHHn olu*aroBoro o6opyaonarus c piBHbIMI'I

xapaKTepr4crgKilMrd. 3ror noAxoA uenecoo6pasuo rrcrroJrb3oBarb LI rpn npoBeAeHl{u QpoHranbHblx orlblroB

lr na6oparopHbrx pa6or. Hanpulrep, trpu npoBep:enuv LlccneAoBaHvfl3auucuMocru CI'IJIbI ToKa or

HanprxeHr.r, MoxHo BbrAeJrr,rrb B Knacce rpynnbl, Koropble 6ylyt [poBoA[ITb AaHHoe I4ccJIe.qoBaHI'Ie,

r4cloJrb3yfl pe3r4cropbr c pa3HbrM corrporllBneHl4eM, n JIaMnoqKy. flo pe3ynbraraM MoxHo cpaBHHTb

flonyrreHHbre 3aBracyMocru, o6cyAr4Tb rpaHlrrbl BbInoJIHeHH, 3aKoHa Orr,ta Als yqacrKa uenH, otIperenlrrb

co[porlrBneHH' pe3LICTOpOB.

CneAyer orMerr.rrb, .rro npfl npoBeAeHnu QponralbHbx oflblTon H na6oparopHbx pa6or s ocHoeHofi

rxKoJre rpe6yercx 3arrlacb pe3ynbraroB Bcex npqMblx u:uepeuzfi c yrreroM a6colrcruofi norpeuruocrn.

3Aecr 11plr trcnonb3oBaHr{pr rpaAr{u?roHuoro o6opyAoBaHz, (rraen:ypox, AI{HaMoMerpoB, TepMovrerpoe) u

crpenoqHbrx aM[epMerpoB 14 BonbrMe'rpos a6comorHyro norpeuiHocrb uenecoo6paano cBq3blBarb c uesofi

AeneHr.rfl npu6opa, a rrpu nepexoAe x un$ponuM IrHcrpyMeHraM (ura$poarre Becbl H 4aruurH) yLII'Irb

pa6orarb c onucaH4flMr.r grr{x npz6opon, BbrAerflq AaHHbIe o6 a6conrorHofi norpe[IHocru, lu6o npeglalarb

3Har{eHple [orpellrHocru B TeKcre sa!.auuil.

flpu npone [e1nur,rccneAoBaHufl 3aBucnuocreft oAnofi tfusuuecxofi eerfl'ruHbl or .{pyrofi yuauluecr

AoJrxHbr ocBor.rrb nocrpoeHr,re rpa$uxon c yKiBaHLIelt a6conrorHblx norperuHocrefi, a npu flpoBe.qeHplH

pa6or Ha flpoBepxy npe.unonoxeHufi - yMerb cpaBHl4Barb 3HaqeHH, AByx nprMblx Ll3Mepenuit c yqeroM

a6colrcruofi norpeurHocru (Hanpr{Mep, nyreM cpaBHeHHq IrHTepBanoB rIo,'lyr{eHHblx 3HaqeH14fi Ha qlacrosofi

ocu). flponeAeHr4e u:uepeuzfi H r4ccJreAoBa:,:.uit s Kypce Suslrrlr l0-1 I xnaccoB AonoJIHrlorc,
prcloJlb3oBaHr,reM orHocI,ITeJrbHbIx norperuuocrefi, yqa[Ildecfl AonxHbI Hayqvrbcfl paccr{HTblBarb

orHocr4TenbHbre [orperrrHocrr.r n npocrefiurux cnyqarx npsMblx Ia:uepeHuft LI cpaBHI,IBarb rorlHocrb

purnr4qHblx zsuepeurfi .

O6paqaerra BHHMaHrre, qro orleHrzBaHue ra6oparopHbtx pa6or AonxHo 6a:uponarucr. KaK H B

Kpr{Tep}rflx orIeHHBaHHr 3KcnepraMeHTa,'IbHbIx zan1asui,t KI4M Of3, He Ha npaBl,tnbHocrh o$oplr,renrar

orrreraopa6ore,ana

11paBgnbHocru Aeficrsufi no c6opy ycraHoBKn, [poBeAeHI,IIo onbIToB, cHrrLIIo noxataHufi npn6opon.

Ocnauleune An, r,r3fresus 6uolorrzl{ npeAcraBJleHo KoMnneKTaMI{ AeMoHcrpaIIHoHHbIx BJIaxHEIx

fipenaparon, rep6apueB r.r KoJureruzfi no pa3H6IM reMaM Kypca 6uotornu, a raKxe quQponofi

na6oparopuefi Ans [poBeAeHr,r, flpaKTzrrecrux pa6or. Kpolre roro, npl4 u3yqeHilLl6uo,'IornI'l Moxer

prcrroJrb3oBarr qnsponar la6oparopv, no 6uoronara (rar AonoluurelrHrrfi 3JIeMeHT l,rr yrny6neHHoro

ra3yqeHn, rypca).

B y.re6norra flpoUecce yqarqprecf, AoJrxHbr nonyqllTb Bo3MoxHocrL rryBcrBeuHoro Bocnpplqru,

r,r3fraeMbrx sste*uia u o6rexroe. OAHaxo r{3yqaeMble rBJIeHI,Iq u o6terrrt He Bcer.(a uoryr 6snr

HenocpeAcrBeHHo Bocnpor43BeAeHbr rrnr4 rroriraHrt r yue6HoM rloMetrleunn. B 3'roM cJlyqae yve6uoe

o6opy.uonaHrre Aaer Bo3MoxHocrb Hx Bocflpor,r3Becru o[ocpeAoBaHo, qepe3 KoJUIeKuHIo, rep6apusrit tucr.
MlrKponpeflapar, MoAelr, eugeoSparMeHr I{ T.rI.

BlaNsue npenaparbr [peAcraBrq]or co6ofi HarypilnbHrte o6rerrbl, cMoHTI4poBaHHbIe Ha

creKJr.,rHgofi nlacrnure H onyueHHbre B creKJI{HHbIfi uununAp c KoHcepBltpyrouefi xplAKocrblo, ru6o

npeAcraBneHHbre B nJracrr.rKe. 3Aecr npeAnararcTc, ToriIJIbHbIe npelaparbl, no3BoJlflIolque H3yqarb



,

BHeurHee crpoeHr.re opraHlr3Ma r.rJrr.r ero ltacrvt,(uaupur'rep: <Kopenr 6o6onoro pacrel{I4r c rly6enrxaMllD,

<falrorca>); aHaToMurlecKlle flpelapaTbl, [peAHa3HaqeHHbIe An, I'I3fIeHI'Iq BHyTpeHHerO cTpoeHI'Iq

opraHI43Ma LIJIH ero opraHoB (Haupr4rr,rep: <BnyrpeuHee crpoeHl4e n'rylxKl'I>, <BnyrpeHHee cTpoeHue

nruurr>): 6uoloruqecKHe npenaparbr. AalouHe npeAcraBneHHe o craAl"Irx pa3B:,1lTufl oplaHH3Ma (nalpurraep:

<PasBLIrue xocrucrofi prt6st>, <Pa:sllrl4e rypnUrr>). BlaNHue rtpenapaTbl I'ICnoJIb3yIoTC' KaK

pa3AaroqHbrfi trarepual B rrpollecce AeMoHcrpauuu [pll Ir3yr{eHI4I'I HOBO|O Marepl4ana vilvr B flpoqecce

B brrr oJrHeHus [paKTLIqeCKLIx 3aAaH uit, paspa$oTaHHbx Ha I{x OcHoBe.

fep6apuz - co6pauue [peccoBaHHbrx, 3acyueHHblx pacreunft vilvtvrx qacrefi [oMoralor I'I3yr{arb

pacreHge e Ka6uHere H y3HaBarb ero B npr{poAe, a rep6apu:auus - sau6oJlee flpocrofi cnoco6 coxpaHeHl{'

pacr.eHuil u ux qacrefi B TerleHHe AnHTenbHoro BpeMeHH. B nepeune [peAnaraercq cucreMaru'{ecKzfi

rep6apufi (nanpurr,1ep, <OcHonuue rpynrbl pacreHufi>) r'r rep6apufi no o6ulefi 6uolorur'r (rcoroprfi

l03Bonrer 1pounnrocrpupoBarb r,r3MeHqr,rBocrb, IrcKyccreeHHrIfi or6op, cllcreMarl'IqecKl'Ie KarefopHl'I LI

nu4oo6pa:oBaHr4e, Ar{BepreHUuq r4 KoHBepreHIII,u, loMoJlorl,IqHble I'I aHaJloruqHhle opraHbl,

pyAr4MeHTapHbre opraHbr, apoMopsos, alr4oaraflTaqux tfenorr4Trvr reHorull, nonHnnol'IAufl, or4alreEHafl'

ru1puguzauprr, B3aHMoAeficreue pacreuufi c a6uoruqecKuMu tfaxropauu cpeAbl, ssal'IN{oAeficrBl'Ie

pacreuuil c 6uoruqecrnn,t saxropaMH cpersl). fep6apHufi uarepr{aJr r.rctloJlb3ylor KaK pas4arounntfi

Marepgln Anq AeMoHcrpauur4 H3yqaeMbrx o6serroa, Ans BbtnonHeHH, [paKTI4qecKHx 3aAaHI{fi npu

3aKpe[ne]{ 14 H M aTeplriLl a v rrr4 AuatHocTH xa yve6uux pe3ynbTaTo B.

TaxNe [peAcraBneHbr KoJrJreK\uLr - na6opu npeAMeroB I,IJII,I Belrlecrn, uogo6paHHblx IIo

o[peAeneHHbrM [pH3HaKaM. O6rexralru rrx Moryr 6rnr pacupaBJleHHble ]I 3acyilreHHble HaceKoMble,

paxoo6pa:uble, PaKoBI4HbI

MoJlr,rlocKoB, orlenbHble qacru.cKeJIeroB xllBorHLIX. B rollexuLlgx coqeralor HarypaJlbHble

o6rerrr,r c rax u:o6paxeHr.reM B BHAe pLIcyHKoB anlz Mynqxefi - uvuiaUufi. IIpeAJIoxeHHbIe B fleperlHe

rraopQonorraqecK14e KoJrneKur.rur Aa]or rrpeAcraBneHlle O BHeIITHeM CTpOeHI'II OpraHoB UIrv ux tacreit,

lo3Borqror rrpoBoAr.rrb cpaBHeHuq o6rexron, BbrrcHflTb llx o6que qeprbl u qeprbl pa3ilut]Ir4fl' (uanpnuep:

<flpe4cranHTeJrr4 orprAoB HaceKoMbrx) r.r Ap.); o6ue6uolorHrrecKue KoIJIeKIII4I'I [o3BoJlflror BbulcHsrb

B3aI,IMocBfl3u B opfaHI4qecKoM MI,Ipe, paccMaTpI4BaTb pa3B[TI{e oplaHI,I3MoB, npocJIexI,IBaTb

o6ute6raolorur{egKHe 3aKoHOMepHoCTH (uanpauep: <rIpun,tepbI3atuI'ITHblx IIpIdcnocO6leHuft y

HaceKoMbrx>). Ko;rnexrrr4rr, KaK u rep6apuu. ucnonb3ylor KaK pa3Aaror{Hslfi uarepuur lnfl AeMoHcrpaIII{H

143yr{aeMbtx o6rexror, Arq BbrnorHeHr.r, npaKTHqecKI,Ix 3aAaHI'Ifi npu 3aKperIneHI{I4 Mareplalravrv

AHarHocrt4xIa yue6Hrrx pe3ynbraroB.

osuaxoNareHr.re yqaur4xc, c Mr,rKpocKonr.rqecKHM CTpOeHI4eM xI4BbIX OpTaHH3MOB - O.{Ha I',I3

-asuefi11tux 3aAaq HayRA, no3BoJrflrotu,prx tro.qBecrl{ ITIKOJIbHI4KOB K rloHI'IMaHV]o eAI4HcrBa opraHHr{ecKofo

MHpa. .{lr npone Ae1ilfl.la6oparopHux pa6or n UraSpoeyro la6oparopu}o BKItoqeH MI'IKpocKor' a B

KoMrrJ,reKTe nocyAbr r,r o6opyaoBaHilflo6rqero Ha3Har{eHpr.rl uMelorcq seo6xoAl'tt'toe ocHalrleHue Lilfl

npoBeAeH Hr,la6oParopHblx Pa6or.

I-{u$ponax na6oparopfiq BKJrroqaer ua6op AJIS I,I3roroBJIeHI{fl MHKponpenaparoB. Ceexue

flpeflaparbr r.r3toraBJruBaror AJrfl HeMeAneHHoro paccMorpeHl4r. K ut'It't orHocqrc' xI'IAKocrHbIe (o6lerru

o6rrqxo rroMerrlalorcfl B BoAy, a flpe[aparbr coxpaHflrorcr B TerIeHI'Ie HecKoJIbKI'Ix 4Hefi), cyxue (uanpuuep'

r{acrr,rIIy rrrr{qbeto ilepa, npocro rroJroxurb Ha [peAMerHoe creKrlo [I MI{KpocKorII4pOBarb), xunrte

npenaparbl (rr,1a:rn - KanJIL xpIIKocTI{, HaIIpHMep rcpoara) L BIITIIJIbHble flpe[apaTu (xOrOpUe

ucnonb3yrorc, Anrr v3yqe1ilflMar,roKJreroqHbrx o6texros (npocrefiruux, KoJIoHIrfi no4opocleit), gttt

sa6rroAeua fl ABux<er|ar (ryQe,rsr<u, arr,re6sr). flpuroroueHVe Ml'IKporperapara nupa6aruBaer y yqaueroc'

HaBbrKr4 caMocroflTelsHofi pa6orr,t, aKTr,rBtr3Irpyer I-Ix tlo3HaBarerlbHylo AeflTeJlbHocrb I'I 3HaKoMHT c

rexAurofi r.r MeToAr.rKoft Hayuuoto uccJre.4o BaH[{s. B tluQpoayro la6oparoputo BKJIIoqeH TaKXe ra na6op



Mr4KponpeflapaToB, KOTOpbIft coAepxLIT nocTosHHble npeflapaTbl' AOJITOe BpeM'l coxpaHflrcuIHec' B

lpprroAHoM An, MI4KpocKonHpoBaHVfl Bu tre'

cne.uyer orMerr.rrb, qro HapflAy c r.rcrroJrb3oBaHraeM nepequcneHHoro BbIIrIe y'ie6uoro o6opyAonaHur

BaxHyIo ponb B kr3yqelulr6uoloruu I4rpaIoT [p?IpoAHbIe o6teKrH' raK KaK s 6olruuHcTBe cJlyqaeB

TOJrbKo oHu MOryT o6ecuequtr sau6ollruyl. KOHKp.THOCTb I4 nonHoTy sHanufi yqauuxcf', tloMolaloT

$oprravponaHraro y Hr4X npaBLIJIbHbIX 6pro:roruqecKl',lX 3HaHHfi. K raxuu xI4BbIM O6texrau oTHOC',T pacTeHI4','

xr,rBoTHbre xr,rBoto ytoJrKa, aKBapHyMa, TeppapHyrt,Ia. 3$$ercrnBHblM CpeAcTBoM 3HaKoMcrBa c

npr,poAHbrun o6rerraM, flBJIrloTcfl 3KCKyp ct4,t ,-6uoloruqecKl4e H KpaeBeAt{ecKHe My3eh' 6orannqecrue

caAbr, 3OOnapKr{ r{ oKpyxarcuue rxKony ecTecTBeHHbIe 14 HCKyCCTBeHHble npl4poAHble coo6luecrsa'

TpaAr,ruraonsrre 6uororuqecKue Mynqxu I'I MOAenI{ B HacToqlqee BpeMq ycnelxHo 3aMeH'}oTcq

uutpponurrau o6pasonareJlbHIIMI'I pecypcaMu :

nu4eo$parMeHTaMl,I,allu,lta{tueil''BI,IpTyanbHbIMI,Irra6oparopufl:vlhl.I-(u$ponsreo6pa:onareJlbHble

pegypghl He MOryT cTaTb nOJIHOIIeHHofi gauesOfi peanbHblx [pI{pOAHbIx o6rercrOn' HO LaIOT Bo3MOXHocrb

[o3HaKoMI{Tbcfl c 6olee IrrpIpoKI'IM KpyroM o6rexron' co3Aalor [peArIocbIJIKI'I An' uHreHcuStaKauHH

o6pasonareJrbH.ro flpoqecca u o6ecneqzBaroT He3aMe,qJII'ITeJIbHyto o6paruy]o cBfl3b' KoMIILrcrepHyro

"rry-rruur.rro 
raHtpopu at\prvt,aBTOMaTLI3auI'Ilo ylpaBneHl',Ir yue6nofi AeflTeJIbHOCTbIo L KOHTpOnb ee

pe3ynbTaToB.

ocnauleHU e Ailfr kr3Yle1fis. xvtMptl4 npe.IIcTaBJIeHO B BI'IAe AeMoHcTpauploHHOro o6opyaoBaHI't 
't',

KOMrrJreKTa xr4Mr,rqecKr4x peaKTIIBOS C Heo6xoAI4MbIM O6OpyaonaHUeM I',I3 O6Utero KOMnJIeKTa nocyAbl I'l

o6opylonan nfl AnflyqenuqecKr.rx orrbrroB r,r KoMrrJreKTa KoJrJreKuHfi. Kponae roro, npu pt3yqe[VLt xHMHH

ficflonb3yercq o6qa, An.f, ecTecrBeHH.HayqHofo 
'I'IKJIa 

qn$poear na6oparopl4'' a TaKxe qraspoe*a

na6oparopil.s ro xHMHr{ (Xar Aonolsntelrsrtfi 3JIeMeHT gna yrny6neHHoro I43yr{eHI'Ifl XUrrlUU)'

,fieuoucrparluosuufi3KCIIepLIMeHrflBlqeTcsnaNsofiqacTbloo6yueuzxxI4MI4I'I'3lecsBaXHO
[oMHr.rTb, qTo npr4 ero npoBeAeuHpr o6sgareJlbHo AOnxHbI6rtrr co6l]oAeHbl ece ueo6xo'ql4Mble 3ra[bl:

nocTaBKa ueJrI.I 3KCI1epI4MeHTa.

onprcaHze seo6xoluuoro IJIq el'o BbI[oJIHennr o6opyAoBaHH'q I4 peaKTI4BOB'

[naHapoBaH lre [op.gAKa [poBeAeHHq,

ofl I'ICaHI'Ie [cxoAHbIX BeuIecTB,

[porHo3rrpoBaHr4e oxr4AaeMbrx B peaKrrr4ouHofi cMecu naueseHufi I'I pe3ynbra'loB sKclIepHMerlra'

o[ucaHl4e uguenenufir npou3o[IeArrI4x c BeuIecrBaML'

Soprr,rynupoBKa BbIBoAoB Ir3 3KcrlepI'I Me Hra'

co3AaHr4e pr4cyHKa 3Kcnepl4Meuralr,sofi ycTaHoBKI'.I U COCTaBJIeHI4e ypaBHeuux peaxqufi'

B npouecce [poBeAeHr4q AeMOHC]ipa\uit,yqaruuec, ocBaLIBaIor 3Ta[bI rlpoBeAeHlls onbrfa' IIo3ToMy

uau6olee oQ$exrannbrM sBrqeTC' He IIpocToe olpICaHI4e olblTa yt{I4TeJIeM, a HCIIOJIE'3OBaHI',Ie

3BpucTHqecrofi 6ecelrr. flpu peanl{3auHH TaKOIO CUeHapl4q Aa)l(e He oqeHb c',roxnuii ollblT 3aHUMaeT'

AOBOJTbHO MHOfo BpeMeHr4, HO CJreLoBaHue eMy no3BOJIfler o6ecnequrb IIoHHMaHIIe o6yuarclulHMtic'

[pr,reMoB Hayr{Horo no3HaHr.rq !r uc[oJlb3oBaHr4e I'Ix yxe B caMocrorlre:rlsoii AeqreilbHocrl4 B llpoqecce

yqeHrrrrecKoto 3KCnepr{MeHTa. Ha Ha.IaIsHoM 3Ta[e v3yqe:Hils,xLTM]apt (n 8-9 rlaccax) HMeHHO rarofi

rroAxoA no3BOJrreT AOCTr,qb MaKC14MaIbuofi atf$eTTI4BHOCTI'I OT IIpOBeAeuur :ra6oparoprlblx H

flpa*Tr4qecxux pa6or, a raK)r(e c$oplrrapoaa'rb y yqauuxcq o'I'Be'crBeHHoe orHoIU.HHe K 3KCllep14MeHTy'



flpu oqeHlrBaH:aLt yqeHr4qecKlrx [paKTr4qecKrrx pa6or qe,necoo6pa3Ho yqLITbIBarb rIoAxoAbI,

14cnonb3yrouue B 3K3aMeHarlraoHHbrx Marepr4a!'rax. Tax, B Hacrostqee BpeMq [peAraraerc.s

3Kc11epgMeHrirJrb[{oe 3anaHHe, npeAycMarpvBarouee nsr6op AByx BeulecrB }I3 nflTu npeAnoxeHHblx I'I

llpoBeAeHr.{e c HHMH pearqufi, orpax(a}ouHx xr.rMur{ecrcHe csoftcrBa yKiBaHHolo B ycnoBI{I'I 3a4aH'ufl

BeulecrBa. OueHusaHLre rrAer Ha ocHoBaHHr.r orqera yrleHuKa o rlpoAenaHHofi pa6ore (ypanuenur pearqufi,

BbrBoAbr o Ha6nrcreuuxx) u ua

ocHoBaHr.ru rrpf,Moto sa6lroAeur,rq :a AeficreI4rMI,I yqeHI{Ka rlo npoBeAeHI4Io oIIbIToB. flpz erou

BbrAeJrflIorcfl 3Tanbr or6opa BeulecrB u cMerrrr4BaHlrfl BeulecrB B coorBercrBl,Iu c TIyHKTaMI'I IIHcrpyKIIIllr K

pa6ore.

BaNHefirtaM HarrpaBJreHHeM KaK AeMoHcrpauhoHHoro. TaK H yqeHuqecKolo 3KcnepI4MeHTa AoJIxHo

crarb HcrroJ'rb3oBaurae uvsponofi la6oparopyrv, Koropa, rIo3BoJIfler optaHll3oBarb xI,IMI4qecrufi

36crrepr4MeHT Ha rrpaHul4nvanbHo HoBoM ypoBHe, nepefiru or KarIecrBesuofi oueHKI'I sa6moAaeurx

qerreHr.rfi K crrcreMHoMy aHaJrH3y KorHqecrBeHHblx xapaKrepucrux. flpu pa6ore c AarrluxaMz qu$ponoft

,ra6oparopuz o6ecneqvBaercfl aBToMarrr3tponauHufi c6op u o6pa6orrca AaHHbIx, xoA gKc[epuMeHra Moxer

olo6paxalbcs B naae r"pa$rzKoB HJrH norca:aHafi npn6opoa, a pe3ynbrarbl SKcrIepHMeHToB Moryr

coxpaHs'rbcq AJraT'eJrbHoe BpeMr. Ilara6o,qee axryanbHbtM An, xlr,uttu flBilflercfl [epexoA K KoirHqecrBeHHbIM

xapa1Tepr4crr4KaM, xoropufi MoxHo flpounnlocrpllpoBarb cneAy]oUuMI4 npI{MepaMlr: u3yqeHI'Ie crpoeHl'L

[,'raMeHrr, onpeAeneHue pH B pa3Hbrx cpeAax, onpeAeneHl,Ie cKopocrh pearu\au, H3)^{eHI4e BIrPrflHLtfl

r(oHueHrpa\uLr 14 TeMleparypbl Ha cKopocrb peaKuI'IlI.

.[]uSponar ,'la6oparopHq no3Borser peanH3oBarb Me)KnpeAMerHbIe cBfl3vt c ApyrI4MlI npeIMeraMI'I

ecTecTBeHHoFrayqHOto LlHKna. nocKoJ'IbKy /laeT Bo3MO)I(HOCTb BLIIIOJ'IrlrTb HHTefpI'IpoBaHHbIe y're6urte

HCCJIeAOBaHHfl IIO eCTeCrBet{HbtM HayKal!{. IrpHMeHtTb H ocBaHBaTb 3JIeMeHTbI CTaTHCTVKVIV

ra nsopnaauttoHHbre rexHoJIorI,II4.


