MYHUIIUIIAJIBHOE BIO/UKETHOE OBIIIEOBPA30BATEJILHOE
YYPEXIEHHUE
UBAHOBCKASI CPEJHSISI OBIIEOBPA3OBATEJIBHASI HIKOJIA

ITPUKA3

91121 & NSEon

O cosnanuu B 2022 roxy Ha 6a3e MBOY HMeanosckas COIL Llentpa
00pa30BaHusl €CTECTBEHHO-HAYYHOM U TEXHOJOTHYECKOH HAMPABICHHOCTH
«Touka pocra»

Ha ocHOBaHMM MeTOAMYECKMX pEKOMEHAALMH, yTBep:KISHHBIX
pacnopsbkeHHeM MHuHHCTepCeTBa MpocBelleHust Poccuiickoit ®enepanun ot
01.11.2021 Ne TB-1913/02 «O HamnpaBieHHH METOAMYECKUX PEKOMEHIALIHH 110
CO3IaHUIO M (YHKUMOHMPOBAaHHIO B 00I1e00pa30BaTENbHBIX OPraHH3aIHsIX,
PaCIONIOKEHHBIX B CEIbCKOW MECTHOCTM M MalblX TIOpOjax, LEHTPOB
00pa3soBaHUs €CTeCTBEHHO-HAYyYHOM M TEXHOJOTMYECKON HAMpaBIeHHOCTEH,
[Ipukasa MunucrepcTBa obpaszoBanusi KpacHospckoro kpas ot 30.09.2019
Ne494-11-05, «O6 yTBepskIeHHH HepedHsi 00pa3oBaTe/bHBIX OpPraHU3aluii, B
KOTOpbIX OyneT OOHOBICHA MaTepUallbHO-TEXHUYECKas 0a3a U CO3IaHbI
Llentper obpaszosanus «Touxa pocray, Ilpukaza MKY VO IllapsimoBckoro
MyHHLHUNAIBHOTO OKpyra «O co3gaHuM M (QYHKIHOHUPOBAHHH LIEHTPOB
00pa3oBaHUs €CTECTBEHHO-HAYYHOH M TEXHOJIOIHYECKOW HANpaBIeHHOCTH
«Touka pocta» B 2022 romuy,

ITPUKA3BIBAIO:

1. Cosmate nHa 6aze MBOY Hsanosckas COIL wuentp o6pa3zoBaHus
€CTeCTBEHHO-HAYYHOH M TEXHOJOTH4YECKOH HarpaBieHHOCTH « Touka pocTay.

2. YrBepauth Ilonoxenue o LleHTpe 00Opa3oBaHHs €CTECTBEHHO-HAYYHON M
TE€XHOJIOTHYeCKOH HanpasieHHOCTH « Touka pocta» Ha 6aze MBOY MBanoBckas
COLL. (ITpunoxenue 1).

3. Yreepauts Ilnan mnepBoouepenHbIX neiicTBuii («JopokHas Kapra») IO
CO3JaHUI0 ¥ (PYHKIMOHUPOBAHUIO LIEHTPa 00pa30BaHUs €CTECTBEHHOHAYYHOMN U
TEXHOJIOTHYECKON HampaBlieHHOCTH «Todka pocTay B pamKax pead3ainnn
(Genepanpnoro mnpoekra «CoBpeMeHHasl WIKOJNA» HALHMOHAIBLHONO IMpPOEKTa
«O6pasosanue» B 2022 rony (IMpunoxenwue 2).

4. HasnaynTe pyKOBOJMTENEM LIEHTpa 00pa30BaHHs €CTECTBEHHO-HAYUYHOH WU
TE€XHOJIOTHYECKOW HAaIpaBJIEHHOCTU: 0 HAIpPaBICHUIO «XHMHS, OHOJIOTUI»
«Touka poctay yuurens 6uonorun u xumuu [aBnoBy CseriiaHy AHATONBEBHY.
5. HasHauuTe pykoBoauTeeM LIEHTpa 00pa30BaHus €CTECTBEHHO-HAYYHOH U
TEXHOJIOTHYECKOM  HANpaBJIEHHOCTU [0 HampaBleHUu «dusukay «Touka
pocray yuurens ¢usuku IlycrosanoBy Exkarepuny Banepbesny.



6. Pykosomuremsim LlemTpa  00pa3oBaHWsI — €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTHYEeCKOH HampaBieHHOCTH «Touka pocray B MBOY HBaHOBCKOId
COLI (manee Llentp):

6.1. N3yuuts HOPMaTHBHO-IIPABOBYIO 6azy [0  CO3JaHHIO U
(QyHKUMOHMpOBaHMIO LleHTpa W melicTBOBaTH B COOTBETCTBHS ¢ [liaHoM
NepBOOYepeHbIX  aeucTBuM  («JlopokHas KapTa») MO CO30AaHUIO |
(QYHKUHOHMPOBAHUIO ~ LEHTpa  O00Opa3sOBaHMsA  €CTECTBEHHO-HAYYHOH  w
TEXHOJIOTMYECKOH HampaBjieHHOCTH «Touka pocTa» B paMKax peanu3aluu
denepanbHoro mpoekra «CoBpeMeHHas LIKOJA» HALMOHAIBHOTO IPOEKTa
«O6pazoBanue» B 2022 roay (ITpunoxenue 2).

6.2. Ckoopaunmposath pabory LleHTpa u o0ecrneuynTh peanus3alHIo IJ1aHa
MEPOTIPUSATHH.

6.3. B nmearensHoct Llentpa «Touka pocTa»  pPyKOBOJCTBOBATHCS
«PexoMeHIauusaMM MO  HCIONB30BAHHIO  CTAHAAPTHOTO  KOMILIEKTa
obopynoBanus lLlentpa «Touka pocra» TpH peanusalMu  IIPOrpamMm
€CTECTBCHHO-HAyYHON W TEXHOJIOTMUECKON HanpaBieHHOCTH [Ipuiioxenue 3).
7. YTBepauth nepedeHb GyHKUMH LEHTpa 0Opa30BaHUs eCTECTBEHHO-HAYYHOM
M TEXHOJIOTHYECKOM HalpaBleHHOCTH «Toyka pocta» 1Mo 00ecleYeHHuIo
peanu3alii OCHOBHBIX M JIOTIOJHUTEIBHBEIX 0011e00pa30oBaTebHbIX POrpaMm
€CTeCTBEHHO-HAYYHOH W TEXHOJOTMYeCKOH HalpaBIeHHOCTH B paMKax
(enepanpHoro mnpoexta «CoBpeMeHHasi IIKOJa» HALMOHAILHOTO [POEKTa
«ObpazoBanue» (ITpunoxenue 4).

8. Y1Bepauts wratHoe pacnucanue (IIpunoxenue 5)

9. YTBepauTh NOKHOCTHBIE MHCTPYKLUH PYKOBOIMTENS U mejparoros LlenTpa
(ITpunoxenus 6-1, 6-2, 6-3, 6-4)

10. YTBepanTe Meauarias no nHGOPMAIHOHHOMY COIPOBOXKIEHUIO CO31aHUS
neHTpa oOpasoBaHus «Touka pocray B MBOY UMBanosckoi COLI
(ITpunoxenwue 7)

11.YTBepauth IJ1aH y4eOHO-BOCTIUTATEIIbHBIX, BHEYPOUYHBIX 51
COLIMOKYJIbTYPHBIX MeponpuaTHii B LleHTpe oOpa3oBaHUsI eCTECTBEHHO-HAYYHOM
M TEXHOJIOTHYECKOM HanpaBieHHOCTH « Touka poctay ([Ipunoxenue 8)
12.KoHTpoub 3a HCIIOJTHEHUEM MTPUKa3a OCTABIISIIO 3a COOOM.

JIMpeKTop IKOJIbI E.B. IlaBsoB

C I[MPUKa30M O3HAKOMIJICHBI.




[Tpunoxenue 1

PaccmoTpeno
Ha 3aceJaHuH Me1aroruuyeckoro coBeTa

«If» L8 2087 .

popckoit COLL
" ' E.B.ITaB0B

IMonoxkenue
O LlenTpe 06pa30BaHUs €CTECTBEHHO-HAYYHOH H-TEXHOIOrH1eCKOH
HANpPaBJEHHOCTH
«Touka pocTa» Ha 6a3e MyHHIHNAJIBLHOIO 0I01XKETHOIO
001meo6paszoBaTeibHOro yupexaenusi BaHOBCKas CpeaHsis
o01eo0pasoBaTeibHas IKOJIA

I'naBa 1.001ue noJoXeHUs

1.1. Llentp o06pa3soBaHMs €CTECTBCHHO-HAYYHOH M TEXHOIOIMYECKOH
nanpasienHoctn «Touka pocTa» Ha 6ase MyHULMIAILHOTO OOKETHOTO
001eo0pa3oBaTeIbHOrO YUpEKIECHUA MBanoBcKas cpenHss
obmeobpaszoparensuas wkoina (MBOY Mpanosckas COLL) (nanee - LlenTp)
CO3/aH C LeNbI0 pa3BUTHS Yy OOy4alolIUXCs €CTeCTBEHHO-HayYHOH H
TEeXHUYECKOHW TIPaMOTHOCTH, ()OPMHMPOBAHHUS KPUTHYECKOTO M KPEaTUBHOIO
MBILIJIEHHSI, ~COBEPLIEHCTBOBAHMSI  HABBIKOB  €CTECTBEHHO-HAYy4YHOH U
TE€XHOJOTHYECKOM HAIPaBIEHHOCTH.

1.2. LlenTp He ABISETCS IOPUAUYECKUM JIMLIOM W ASHCTBYET AJI JOCTHIKEHUS
ycraBHbIx neneit MBOY Msanosckas COLL (nanee - YupexIeHue), a TAKKe B IENAX
BBIMTOJTHEHUS 3a1a4 M JOCTIDKEHMS TMOKa3arelled M pe3yJibTaToB HAlMOHAJIBHOIO
npoekta «O0pa3oBaHHE».

1.3. B cBoeii nesrenbHocTH LleHTp pykoBoncTByeTcs (PenepajibHbIM 3aKOHOM
Poccuiickoii @enepauuu ot 29.12.2012 Ne 273-@3 «O6 obpazosanuu B Poccuiickoi
Qefepauuu» W IPYTMMH  HOPMATHBHBIMH  JOKymMeHTaM M MHHHCTepCTBa
npoceelenus Poccuiickoit denepauuy, HHbIMH HOPMATUBHBIMHU NIPABOBBIMH aKTaMH
Poccwuiickoit ®enepauuu, mnporpaMmoit passutus MBOVY  VBaHOBCKas COlL,
[IaHaMH paboThl, YTBEPKIEHHBIMU yUpeUTENIEM 1 HACTOALINM [lonoxkeHuem.

1.4, LleHTp B CBOeH JEATENBHOCTH MOXYMHAETCS PYKOBOAHUTENIO YHUPEKIEHUS
(mupexTopy).

['nasa 2. Llenu, 3ana4uu, QyHKIUHA JeATSIBHOCTH LlenTpa

7 1. OCHOBHOM LEJIBIO NeATeNBHOCTH LIeHTpa ABISETCS COBEPIIEHCTBOBAHNE YCIIOBHH
JUTS TIOBBILIIEHHS KadecTBa 00pa3oBaHus, pacllnpeHus BO3MOXKHOCTEN 00ydaroLInXCsl
B OCBOEHWM YUeOHBIX TIPEIMETOB eCcTeCTBEHHO-HAYUHOH U TeXHonomquKoy:i
HATPaBJIEHHOCTEH, MPOrPaMM J0TOTHHTEILHOTO 00pa3oBaHus eCTECTBEHHO-HAYTHOH




M TEXHHOJIOTMYECKOH HANpaBIEHHOCTEH, a TaKkKe IS [PaKTHYeCKOH OT paboTKu
y4eOHOTro MaTepuana 1o yueOHsM npeameTam «Dusukay, « Xumusy», « BHoIorusy.
2.2, 3anauamu llenTpa sBnsroTcs:

2.2.1. peanusauus OCHOBHBIX OOIIEOOPA30BaTENbHBIX MPOrPaMM MO y4eGHBIM
NpeaMeTaM €CTECTBEHHO-HAY4YHOM W TEXHOJIOrMYeCKOW HalpaBi€HHOCTH, B TOM
4KCJIe B paMKaX BHEYPOUHOH AEATeIbHOCTH 00yUaroIHXCs;

2.2.2. paspaboTka W  peanH3alys  pPasHOYPOBHEBBIX  JOIOJIHHUTEIBHBIX
0011e00pa3oBaTeNbHBIX IIPOTPAMM  €CTECTBEHHO-HAYYHOW U TEXHOJOTHUECKOM
HaIpaBJICHHOCTEH, & TaK)Ke WHBIX IIPOrpaMM, B TOM YHCIIE B KAaHUKYJISIPHBIA EPUO/;
2.2.3. BoBiedyeHne OOydarOIUMXCs M IEIarOrHYeCKHX pPabOTHUKOB B IIPOEKTHYIO
JEeATEbHOCTH;

2.2.4. opranusauus BHeY4eOHON NeATeBHOCTH B KAHUKYJIAPHBIH Iepuol, pa3paboTka
U peanu3alus COOTBETCTBYIOLIMX 00Opa3oBaTe/bHBIX MPOrpaMM, B TOM YHUCIIE AT
MPULIKOJIBHOTO  Jlarepsi, OpPraHW30BaHHOIO 00pa3oBaTeNbHOM oOpraHusauueil B
KaHUKYJISIPHBIN TIEPHOI;

2.2.5. nosblileHHe NPOYECCHOHANTPHOIO MaCTepCTBa IE€AarorudeckuX pabGOTHUKOB
LlenTpa, peanusyromMX OCHOBHBIE M JIOIMOJHHUTENbHbIE 06IIe00pa30BaTENbHbIE
IPOrpaMMBbl.

2.3. LleHTp a1 NOCTHXKEHUS LIEJIH W BBIMOJHEHHUS 3a/1a4 BIIPaBe B3aUMOEHCTBOBATh
c:

- pasNuYHBIMH  00pa30BaTeNbHBIMU  OpraHM3alHMsSIMU B  (OPME  CETEeBOro
B3aUMOJEMCTBUS,

- C MHBIMH 00pa30BaTeNbHBIMI OPraHU3aMUAMH, Ha 6a3e KOTOPBIX CO3MaHbI LEHTPHI
«Touka pocrtay;

- ¢ (peiepanbHBIM ONEPATOPOM, OCYILIECTBISIOINM (QYHKIHK 110 HHPOPMALIMOHHOMY,
METOAMYECKOMY M OpPraHH3alHOHHO-TEXHUYECKOMY COMPOBOXKICHHIO MEPOIPHUSITHIH
0 CO3JaHMI0 M (QYHKUHMOHUPOBAHHIO LEHTPOB «Touka pocTa», B TOM 4YHCJE IO
BOIIPOCAM IIOBBILIEHUS KBaTU(PUKALMH Te1arorTH4ecKuX pabOTHUKOB;

- 00y4aroIUMHUCA ¥ POAUTENAMH (3a8KOHHBIMH MPEICTABUTENSAMH) 00YyUYarOIUXCs, B
TOM YHCJIE C IPUMEHEHUEM IUCTAHLMOHHBIX 00pa30BaTe/IbHbIX TEXHOJOTHH,

I'naBa 3. [lopsinok ynpasienus Llentpom «Touka poctay

3.1. PykoBomuTens VYupexIeHHUS H3daeT JIOKAJbHBIH HOPMATHBHBIA aKT O
Ha3Ha4YeHUHU PYKOBOIUTES Llentpa (kyparopa, OTBETCTBEHHOTO 3a
(QyHKIIMOHUpOBaHHE M DPa3BUTHE), a TaKKe O CO3daHuM LIeHTpa W yTBEpKIEHHH
[Tonoxenue o nesrensHocTU LleHTpa.

3.2. PykoBoaurenem LleHTpa MoxeT ObITh Ha3HAUCH COTPYIHHUK YUPEKIAECHUS W3
YHCJIa PYKOBOISALUUX U [T€1aroruieckux paboTHHUKOB.

3.3. PykoBonurens Llentpa o0si3aH:

3.3.1. oCyLIECTBIIATH ONEPaTUBHOE PYKOBOJACTBO LIeHTpoM;

3.3.2. mpencTaBnAThH MHTepechl LleHTpa Mo JOBEPEHHOCTH B MYHULUNAIBHBIX,
PErMOHANIBHBIX U FOCYAapCTBEHHBIX OpraHax, OpraHu3alusix IS peaju3aluy Lejel
v 3a1a4 LleHTpa
3.3.3. orumTeIBaThCA Hepen PykoBomuTeseM YUpexIeHHS O pe3ynbTaTax paboThl
Ilentpa;

3.3.4. BBINONHATH HHbIE OOS3aHHOCTH, MpPEIYCMOTPEHHBIE 3aKOHOIATEILCTBOM,
yCTaBOM YUpeXAeHHUs, NODKHOCTHOH HHCTPYKITHeH 1 HacTosmM [TooxeHneMm.



3.4. PyxoBoaurens LlenTpa Bripase:

3.4.1. ocCylIeCTBIATL pacCTaHOBKY KanpoB LleHTpa, mpuem Ha paGoTy KOTOPBIX
OCYIIECTBIISETCS IIPUKA30M PYKOBOIUTENS Y UpPEIKICHHS,

3.4.2. MO COrNacoBaHUIO C PYKOBOIUTETEM YUpekIeHHS OPraHU30BBIBATH yueOHo-
BOCMUTATEJIBHEIH Tpoliece B LIeHTpe B COOTBETCTBHM ¢ LMK U 3anadaMu LleHTpa u
OCYLIECTBJISATE KOHTPOJIb 3a €0 pealnu3altei;

3.4.3. OCYWIECTBNATh IOATOTOBKY OOYHYalOIIMXCS K YYacTHIO B KOHKYypcax,
OJIMMIINANAX, KOHGEPEHUMAX M HHBIX MEPONpPHATHAX MO MPO(UII0 HApaBIeHUH
JesaTeabHOCTH LleHTpa;

3.44. MmO COrMacoBaHMIO C  PYKOBOIMTENEM  YUpeKIeHHUS OCYILLECTBIISITh
OpraHM3alHIO ¥ MPOBEACHNE MEPOIIPHUSATUM 110 MPOGUIIIO HATIPABIEHUH e TeIbHOCTH
IlenTpa;

3.4.5. OCyWIeCTBISATh WHBIE MpaBa, OTHOCSILUECS K OeSITeIbHOCTH Llentpa u He
POTUBOpEYAINUE LEIAM U BHIAM AESTEIILHOCTH 00pa30oBaTeIbHON OpraHU3allMy, a
TaK)Ke 3aKoHomaTenbCcTBY Pocculickoit deneparmy.

['naBa 4. [Tokasarenu sdextuBHOCTH nesitenbHOCTH LieHTpa.
4.1. Tlokazarensmu 3 heKTUBHOCTH AesiTesibHOCTH LleHTpa sBisteTcs:

- OXBaT Ha OOHOBJIEHHON MaTepHAbHO-TEXHUYECKOH Oase He Menee 100 %
oOyuaromuxcss  00pa3oBaTeNbHOM — OpraHM3alMM,  OCBAMBAIOLIMX  OCHOBHYIO
o01ieobpasoBaTeNbHyl0 pOrpaMmy IO MNpeAMeTHOH obnactsM «EcTecTBeHHO-
Hay4HBIE [TPEIMETHIY;

- He MeHee 70% oxBaTa OT 00LIero KOHTHHI€HTa 00Y4YaloIMXCs B 00pa30BaTeNbHOM
OpraHu3alMd  JOINOJIHUTEIbHBIMH obieobpa3oBaTebHBIMU nporpaMmamu
€CTeCTBEHHO-HAYYHOrO MpOoQHIs BO BHEYPOYHOE BpeMs, B TOM 4YHCIE C
MCIOJ/IE30BaHUEM TUCTAHIMOHHBIX ()OPM 0OYUYEHHS U CETEeBOTO TAPTHEPCTBA;

- HCHonp30BaHHE HHQPAaCTPyKTypbl LleHTpa BO BHeypoyHOe Bpems Kak
OOLIECTBEHHOTO MNPOCTPAHCTBA [UISl PAa3sBUTUS OOILEKYIBTYPHBIX KOMIIETEHLMH |
MH(OPMALIMOHHON MPaMOTHOCTH HACENECHHUsl, IPOEKTHOM 1eSTeNbHOCTH, TBOPYECKOIA,
COLMAJIbHOW caMopealii3almy JeTel, earoros, poIuTeIbCKOH 0OLLEeCTBEHHOCTH.



Ilnan

MepBOOYEPENHBbIX AeficTBUIT
(«/TopoxHasikapTa») M0 CO3AAHUIO H
(GYHKIMOHHPOBAHHIO LIEHTPa 06pa3oBaHus
€CTeCTBEHHOHAYYHOH U TeXHOJIOTHYeCKOMH
HanpasJieHHOCTH «Touka pocta» MBOY

HUBanosckoit COILL

B paMKaXx peajii3auHu (eaepajbHOro NpoexkTa
«CoBpeMeHHasl K0./12» HAIIHOHAJIBLHOTO MPOEKTA
«O0pa3zoBanue» B 2022 roay

[Ipunoxenue 2

oOpasoBanus «Touka poctay

HMBanosckas COIILI

No HaumeHoBaHue MeponpusTus OTBeTCTBEHHBIE Cpoxku
HCIIOJTHUTEH UCIIOJTHEHUS
1. |Pa3paboTaTh U yTBEpAUTH JOKAIbHEIE HODMATHBHBIC | aIMHHUCTPALHS Hos6ps 2021 T.
aKThl IIKOJIBI MBOY
MBanosckas COILI
2. |YTBepaUTh JOKHOCTHOE JIMIIO, OTBETCTBEHHOE 3a aMUHUCTpALIUS Hos6pp 2021 .
co3zaHue U GYyHKIHOHHPOBAHUE IIEHTPa MBOY
«Touka pocta» WBanosckass COII
3. |YrBepauts [looxeHHe 0 NesITeTbHOCTH LEeHTpa IKoJja Hosi0pp 2021 1.
«Touka pocrtay aIMHHUCTpALIUs
MBOY
MBanosckast COIII
4. |IIpoBeneHue 3acenanuit paboyei rpyIIibl MO aJAMUHHCTpALIUA E>xexBapTanbHO
peann3aly MeponpuaTUuil penepanbHOTO MpoeKTa MBOVY 2022 r.
«CoBpeMeHHas 1IKO0JIa» HallHOHAJIBHOIO MPOEKTa WBanosckass COIlII
«OOpazoBaHue»
5. |OOBbsBIEHUE 3aKYIOK TOBAPOB, paboT, YCIYT IS aAMUHUCTpALIS
co3zaHus neHTpa odpasoBanus « Touka poctay MBOY 1o 01 ampens
Wsanosckas COIILI, 2022 r.
MKY VO I[IIMO
aIMHUHUCTpAIHs
6. |3aKiIrO4YeHHE MYHUIUNAIBHBIX KOHTPAKTOB, MEOY 1o 01 mas
JIOTOBOPOB Ha ITOCTaBKY 000py0BaHUs MBaHOBCKas CpeHss 2022 .
obueobpazoBaTesibHast
IKOJIa
aJMUHHUCTpALIUS
7. |JocraBka u HaiaaKa 000pyI0BaHUS Ul HEHTPA MEOY 1o 01 urons
obpazoBanus «Touka poctay Hpanescnas COLI 2022 1.
aIMHHUCTpALHs
8. |Omnara nocraBieHHOro 000pyA0BaHHUs ISl IEHTpa MEOY 1o 01 aBrycra

2022 1.




[Ipunoxenne 3

PexoMeHanusivMu 110 HCMO/Ib30BAHHIO CTAHAAPTHOTO KOMILIEKTA 060py10BaHHAS
Ientpa «Touka pocTay Npu peajn3auuy NPOrpaMm ecTecTBEHHO-HAYIHOI 1
TEXHOJIOrHY€CKOH HANIPABJIEHHOCTH

Ilepeuens cranmaprHoro kommiexra o6opyaoBaHus s ocHamenus Llentpos «Touka
pocTay» cOPMHUPOBAH € YUETOM psjla IPUHIUIIOB, B TOM YHCIIE:

IlpuHiun npeemMcTBeHHOCTH cHCTeM oGopynoBanus. OGOpYyHOBAaHHE JUIS [IPOBEIEHHUS
YYCHUYECKHUX MPAKTHYECKUX pabOT sABJIsgeTCs OOLIMM Uil YPOBHEH OCHOBHOTO OOIIEro H
cpenHero  obmero ofpazoBaHus. B cHcTeMe  HarAHBIX  CpeACTB  OOy4eHHA W
AEMOHCTPAL[HOHHOT0 000pPYIOBAHHUSI HUMEIOTCS 0a30BhIE 3JIEMEHTHI, OOIIHe Ui OCHOBHOIO
obuiero u cpeanero obuiero obpasosanus. Llnpposas madopatopus U 0GopynoBaHKE OBIIETO
Ha3HA4YCHUs I03BOJIAIOT 00ECIEUNBaTh JAEATENIbHOCT 00YYarOMKUXcs KaK B OCHOBHOM, TaK M B
CTaplIed IIKOJe, a B COBOKYIIHOCTH C HHU(POBBIMH J1a0OpaTOPUAMU 0 (GH3UKE, GHOJIOTHH W
XHUMHH — MPAKTHYECKYIO JEATENBHOCTh B paMKaX H3YUEeHHs €CTeCTBEHHOHAYYHBIX IPEJIMETOB B
10-11 knaccax Ha yriayGieHHOM ypOBHE.

IIpuHUKI COYETaHUs KIACCHUECKHX W COBPEMEHHBIX CPEJICTB H3MEPEHHH W CIOCOOOB
OKCIICPUMEHTAIBHOI'O UCCIICIOBAHUS IBJIEHUH. B cocTaB 000py1oBaHUs BXOAAT KJIACCHUSCKHE
CpencTBa M3MEPeHHs  (HalmpuUMep: [MHAMOMETPHI,  CTPENOYHBIE  aMIepMeTp  u
BOJIBTMETP) H LK(POBble NpUOOPH! (HampuMep: UK(GPOBBIE BEChl, CEKYHIOMEpD) H JAaTUHKH.
Cobmrofienne 3TOro NpHHIHIA HMEET 0co00e 3HAaYeHHe JUIS YPOBHS OCHOBHOTO OOIIEro
00pa3soBaHUs, IMOCKOJBKY 3/€Ch MPOHUCXOAWT 3HAKOMCTBO €O CHOCOOAMH —H3MEpPEHHUS
(usnueckux BenMuMH, GOpMHpYeTCs MMOHMMAHHE IPHHLHIOB JEHCTBHS AHAJIONOBBIX
M3MCPHUTENIBHBIX MPHOOPOB M 00ECHEUMBACTCS INEPEXOX K HCIIONb30BAHMIO HHCTPYMEHTOB
1 poBoit 1abopaTopuH.

IIpuHIMN TIPHOPUTETa YYEHHYECKOTO OSKCIEPUMEHTAa [JI8 pEealH3alldd CHCTEMHO-
AEATENILHOCTHOTO MOAX0Ja. Peanu3anuss CHCTEMHO-AEATENIBHOCTHOTO MOAXOAa B OOYYeHHH
€CTECTBEHHOHAYYHBIM  MpeaMeTaM OasupyeTcss B IMEpPBYIO O4Yepeab Ha BOBJCUCHUH
00y4aromuxcs B MpPaKTHYECKYI) [IEATEIbHOCTh M0 I[POBEACHHIO HAOMIOACHHH H OINBITOB.
[TosTOoMy 3HauMTeNBHAS YACTh HAOIOAEHHH 1 OIBITOB, KOTOpBIE B
TpaiuLIUOHHON METOJUKE npe/Ularajiich Kak  JeMOHCTPALMOHHBIC, [€PEHECEHbl B
paspsj ydeHH4ecKux pabot. CiellyeT OTMETUTh, YTO B HACTOSIIEE BPEMs H3yueHHE (DH3HKH,
XMMHH U OHOJIOTHH B OCHOBHOM WIKOJIE M Ha 0a30BOM YPOBHE CTAapIIed WIKOJbI OPHEHTHDPYETCS
Ha OCBOCHHUE €CTECTBCHHOHAYYHOH IpaMOTHOCTHU, KOTOPOE UAET Yepe3 pasBUTHE CIIOCOOHOCTEH
y4Jalmuxcs — aHaJM3HpOBaTh  pasHOOOPasHyH0  €CTECTBEHHOHAYYHYIO  HH()OPMALHMIO |
MCIIOJIb30BATh IOJTYUCHHBIC 3HAHUS [Uld OOBACHEHHs SBJICHHH W IMPOIECCOB OKPYXKAIOIIETO
MHpa; MOHAMarh OCOOCHHOCTH HCIOJB30BAHHS METOJOB €CTECTBO3HAHUS MJIS IOTyYeHHS
Hay4HBIX [JAHHBIX; MPOSBIISITH CaMOCTOSITEILHOCTH CYXIEHHH M HOHMMATh pOJIb HAYKH H
TEXHOJIOTMYECKHX WHHOBALMHA B pasBUTUM OOLIECTBA; OCO3HABATh BAXHOCTH HAyYHBIX
HCCJI€ZI0OBAHUH U MX CBSI3b C HAIIMM MaTePUATbHBIM OKPYKEHHEM H COCTOSHHEM OKpYIKarowlei
cpeapl. OpHeHTAllUs HA €CTECTBEHHOHAYYHYIO M TEXHOJOTHYECKYKO IPAMOTHOCTD MPEIOaraeT
AKIEHT Ha METOJOJIOTHIO HayKW M HalpAMYIO CBS3aHO Kak ¢ OOIIHM YHCJIOM YYE€HHUYECKHX
ONBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK M HaNpaBICHHOCTHIO HX Ha (OPMHPOBaHHE
CaMOCTOSITE/IBHOCTH JICHCTBHH IPH NIPOBEJAECHUH HAOIONCHHU M, H3MEPEHHH U MCCIIeJ0BAHUH.
Vcrnosnb3oBanue CpeiCTB HArMAAHOCTH M y4eGHOro 00Opy/A0BaHMs B y4eGHOM MpoLecce
HAIIPABJICHO Ha BBIMOJHEHHE CICAYOIUX (QyHKUMH: obecreunBaioT Gosiee MOJHYIO W TOYHYIO
HHQOPMALMIO 00 M3Y4aeMOM SBJICHHH WIH OOBEKTE H TEM CaMbIM CIIOCOOCTBYIOT MOBBILICHHIO
KauecTBa OOy4YeHHs; MOMOraloT B MaKCHMAJbHON Mepe pa3BUTh M03HABATETbHBIE MHTEPECHI
yJaluXxcs, MOBBIAIOT YPOBEHb HATJISIAHOCTH U JOCTYIHOCTH OOYYEHHS; YBEIHUUBAIOT 00BEM
CaMOCTOSITEJIBHOW ~ paboThI ydalmuxcss — Ha YPOKE U BHEYPOUYHOMU
ACSTENBHOCTH; CO3Jal0T YCJIOBHUS JUIsl OPraHU3alliK MPAKTUKO-OPUEHTHPOBAHHON MPOEKTHOH 1



MCCIIEI0BATENIbCKON ICSTEIBHOCTH; 0T BO3BMOXKHOCTD JOCTYIIHEE H  IIyOiKe PacKphITh
coepKaHHe y4eOHOTro Marepuala, CIIOCOOCTBYIOT (DOPMHUPOBAHHIO Y yYaIIUXCS
OJIOKUTEJLHBIX MOTHBOB O0YUYEHHS.

Baxwueiimeii wacteio ocnamenus ILlentpa «Touka pocray sBasgercs mudposas
nabopaTopyst, MEPEYCHb NaTYMKOB KOTOPOH I103BOJISET HCIONB30BaTh 3Ty J1aGOPaTOPUIO [pH
M3y4YCHHH (H3MKH, XUMMU W Ouonoruy. BBeieHHe B IIKONBHBIH SKCIEPHMEHT LH(POBBIX
AATYMKOB JUI PETHCTPAllMU PasiHYHBIX BEJIMYMH M BO3MOXKHOCTH HCIIONIB30BaTh KOMIIBIOTED
(cMapTOH WM IIAHIIET) A pacdeToB M O(OPMIIEHHS PE3YJIbTATOB OIBITOB, MO3BOJSET
TNEPEHTH Ha HOBBIA KA4YCCTBEHHBIH yYPOBEHb INPOBENCHHS H3MEpEHHH, YIIPOCTHB IMPOLECC
M3MCPEHHMH H IOBBICHB HX TOYHOCTH. [losBrmeHHe HHQPOBBIX TeXHONOTHH B J1a6OPATOPHBIX
paboTax NOBBIUAET HMX aKTyalbHOCTh M IIPHBJICKATENBHOCTh B CO3HAHHH COBPEMEHHOIO
IIKOJIbHUKA, YCUIIMBACT HArVISIAHOCTh KaK B XOJ€ OIBITOB, TaK U MpH 00paboTKe pe3yabTaToB C
HCIIOJIb30BAHUEM MPOTPAMMHBIX CPEACTB. {1 SKCHEpUMEHTOB 110 OHOJIOTHH U XUMHH 3TO
ABJIAETCH 3HAYUMBIM IIEPEXOJ0M OT KaYECTBEHHBIX HAONOICHHM M ONBITOB K KOJIMYECTBEHHBIM
9KcrepuMeHTam. Mcnone3zoBanue nupPoOBOit 1a60paTOPUH CYIIECTBEHHO H3MEHSIET MOIXOIbI K
IPOBEACHHUIO H IEMOHCTPALUOHHBIX, U YYCHHUYECKUX OIIBITOB:

- Ucnonw3oBanue HI/I(i)pOBI)IX JaTYHKOB B Ka4y€CTBC HU3MCPUTECIIBHBIX
HUHCTPYMECHTOB H3MCHSICT MoaXO0/bI K HPOBEACHHUIO MPAMBIX H3M€p€HHI71
(bHSH‘-IGCKI/IX BCJIMYHH. TpallI/IL[I/IOHHO B Ka4y€CTBE CpCaACTB HU3MCPCHUSA
HCITOJIB30BAJIUCH HpOCTCﬁIHI’IC HHCTPYMECHTEI (pbl‘la)KHble BCCEI 151 Ppa3sHOBECHI,

MEH3YypKa, IMHAMOMETP, TSPMOMETP) U CTPENIOUHbIE NPUOOPBI (aMIIEPMETP U BOJIILTMETD).

- HcnonbsoBanne HU(POBBIX JaTUHKOB O3BOJISET HA COBEPIIEHHO APYFOM KauyeCTBEHHOM
YPOBHE ITPOU3BOAUTH H3MEPEHHSI BPEMEHH, PACCTOSHHS, HMETh BO3MOKHOCTh PETHCTPHPOBATE H
HaOJMIOJaTh M3MEHEHHE BO BPEMEHM TaKHX BEJIHYAH Kak TeMIEpaTypa, 3IeKTPHYECKOe
HaIpsDKEHUE, CUJTa TOKa | T. II.

OTH BO3MOXHOCTH MO3BOJISIOT, HAIPUMED, HA yPOKaX (U3MKH C BHICOKOH TOYHOCTHIO H3MEPUTD
MIHOBEHHYIO CKOPOCTB Tena, IBHXKYIIETOCs HEPaBHOMEPHO, HAaOIIOaTh B JHHAMHKE IIPOIECC
JJIEKTPOMArHUTHOW MHAYKIHH, BO3HHKHOBEHUE U U3MEHEHHE HHAYKIMOHHOIO TOKa,
HCCIEI0BaTh H3MCHEHHE TEMIIEPAaTypbl C TEYEHHUEM BPEMEHH B IMPOLECCE YCTAHOBJIEHUS
TEIUIOBOTO paBHOBecHs # T.A. Ha ypokax OHONIOrMH TOSBISETCS BO3MOXHOCTH IMONYYHUTh
KOJIMYECTBCHHbIC JaHHbBIC [IPH MPOBEJACHUHU ONBITOB, HAIPHMED: NIPU OMpEAeTeHUH (aKkTopOB,
BJIMSIIOLIMX Ha CKOPOCTh mpouecca GOTOCHHTE3a, NPH H3YYCHHH JbIXaHHsS KOPHEH U JIUCTHLEB,
IIPY UCCJICIOBAHUH YCJIOBHH MIPOPACTaHUs CeMSH U T. 1. Ha ypokax XMMHHU Ha KOJIMYECTBEHHBbIH
YPOBEHB MEPEXOAT MPaKTHUECKHE PabOThI 110 U3YUEHHIO MPOLlecca IEKTPOJIH3a, HCCIeJ0BAHHE
3K30TEPMHYECKHX U SHAOTEPMHUYECKMX PEaKLMH, TEII0BOro adpdekra ropeHus TOIUIMBA U T. .
C uCrosnp30BaHMEM TPAIMIMOHHBIX «aHAIOTOBBIX) CPEACTB MMOA00HBIE U3MEPEHUS BBITIOIHHUTS
HEeBO3MOXKHO. OaHako, npH Inepexone Ha UU(POBYIO JabopaTOpUI0 B TEMATHUECKOM
IIAHUPOBAHHH HEOOXOIMMO MPEdyCMOTPETh JOMOIHUTENbHOE BpeMst isi 00ydeHus padoTe ¢
JaTYUKaMH, BKJIIOYas COOPKY 9KCIEPUMEHTATbHON YCTAHOBKH C JaTYMKAMHU, CHATHE ITOKA3aHUH
C 9KpaHa KOMIIBIOTEpA, ONpPEENIEHHE IOrpeliHocTedl u3MepeHui. {1 paboTel ¢ HUPPOBLIMH
JATYUKaMH  HCIONB3YETCs CIEUUAlbHOE MPOrpaMMHOE O0ecHeueHHe, YCTAHOBJIEHHOE Ha
Kommbrotep. [l KOMMYHHMKaMd LHQPOBBIX JaTUYMKOB, 3alUCH W XpaHEeHHS HHPOPMALUH,
TIOJIy4CHHOH ¢ UX MOMOIIBIO, HH(ppOBas J1abopaTOpUsl HCIOIB3YETCsl B KOMIUIEKTE ¢ HOYTOYKOM
C  HEOOXOOMMBIM  YCTAaHOBJIEHHBIM  INPOTPaMMHBIM  oOecredeHHeM.  Mcrnoab3oBaHUe
KOMITBIOTEPHOI (bopMBI PETUCTPAlMU IIOJYYEHHBIX 3HAYEHHH MW  I[MOCTPOEHHS
rpauKoOB HM3MEHSAET INOAXOMBI K O(GOPMIICHHIO JIA0OPATOPHBIX M IPAKTHYECKHX paboT
oOyvarommumucs. JlaHHbIe, MOJNYYeHHbIE HpPH MOMOLIM LMUQPPOBLIX JATYHKOB, BHOCATCS B
3NICKTPOHHBIC TaOJIULIBI, YTO MO3BOJIAET CTPOUTh rpadMKU 3aBUCUMOCTEH HCCIeyeMbIX BETHUMH
Ha OKpaHe KommbloTepa. Ha ocHOBaHMM 5THX TpadUKOB JefaTh BBIBOJLI O XapakTepe
3aBACHMOCTH BEJIMYMH OT BPEMEHH WM APYruX MapameTpoB. Ha yriayGieHHOM ypoBHE
nenecooOpasHo  o0y4aThb NPOBOAWTH  ANNPOKCHMALHMIO  BBHIOPAHHBIX TOYEK HTOTOBOM
rpauyecKoi 3aBHCHMOCTEIO.



OTH HOBbIE BO3MOKHOCTH IIO3BOJISIOT ABTOMATH3HPOBATh PYTHHHbIE IIPOLIELyPHI 3aII0JHEHHUS
TaOJIHL, BBIIOIHEHHE OJHOTUIIHBIX PACYeTOB, OCTpoeHus rpadukos. Llndposas (hoToxamepa
no3BOJISIET ChoTOrpaQupoBaTh COOPAHHYIO IKCIEPHUMEHTAIBHYIO YCTAHOBKY H [IPUKPEIUTH
dororpaduro B 31eKTPOHHBIH oTdeT. TakuM 06pa3OM, OCYIIECTBIAETCS IEPEXOL K opopmiteHHIO
JJIEKTPOHHOTO  OTYeTa 0 MpOJEJIaHHOM  3KCIEPUMEHTE, IIPOEKTHOH  HIIH
HCCIIEI0BATEILCKOM paboTe. BO3MOKHOCTE HCITIOJIB30BAHUS BUJICOHAOIIONCHHUS 34
IIPOLIECCOM  BBINOJTHEHHUS MPAKTUYECKUX padoT o0OYyYarol[UMHUCA W3MEHSeT TIOIXOMbl K
OLICHHBAHUIO pabOT. DJIEKTPOHHBIH OTYET O MPOJIENAHHOW MPAaKTHUECKOH paboTe MOXKeT
CONPOBOKIATECS NPUKPEIUICHHOH (hoTOrpaduelt, KoTopas IO3BOJSIET OLEHUBATh IPABUIBHOCTD
COOpaHHOM  3KCIIEPUMEHTALHON YCTAHOBKH, — (OJI€e IOJHO ONMPEeNATh  IOIHOTY U
IIPaBUIBHOCTH IIPOJICIIAHHOIO HCCJIE/IOBAHHS, aHAJIM3UPOBATH JIOCTOBEPHOCTh
[IPEJICTABICHHBIX SKCIEPUMEHTAIbHBIX NaHHbIX. [IpH OIHOBPEMEHHOM BBITIOJHEHHH PA3HBIMH
rpynnaMu OOY4arOUMXCs PasHbIX MCCIIEJ0BATEIBCKAX paboT 1elecoo0pa3sHO HCIOJB30BaTh
BUJICO3aMICh BCETO Xoza paboT. B oToM ciiyuae OoLleHHBATBCS MOTYT He TOJNLKO MPEAMETHBIE
pe3yJIbTaThl, CBA3aHHBIE C IIPOBEACHHEM KOHKPETHOIO KCIIEPHMEHTA, HO B KOMMYHHKATHBHBIE
PETYJISITUBHBIE NEeUCTBUSA: IJIaHUPOBaHUE paboThI, OTCIIEKHUBAHHE X0O/a PabOThI,
KOppEKIHs IUlaHa paboThl, KOMMYHHKAIHs B COBMECTHOM /€STENbHOCTH, HajiHude (W
OTCYTCTBHE) KOHQIIUKTOB ¥ CIIOCOOBI MX PELIECHHS.

Hcnonb3osanre nudpoBbIx 1a60paTopHil CyIECTBEHHO PACHIMPSAET CIIEKTP BO3MOJKHBIX OIBITOB
M UCCJICZIOBAHUM, 0COOEHHO 3TO KacaeTcs H3ydeHHs OUOJIOTHH H XUMHUH.

Pacimupenue crextpa BO3MOXHOCTEH MOXHO HPOMIUIIOCTPHPOBATH HA INIPUMEpPE H3YYCHHS
SJIEKTPOMATHUTHON MHAYKIHH B Kypce (usuku. IIpu HCIOTB30BaHIU CTPEIOYHOIO aMIIEpMeTpa
TPaZULHOHHO HAOJIONAIOT UL (aKT BOSHHKHOBEHHS MHIYKIHOHHOTO TOKA B IPOBOJHUKE H
HU3MCHEHHE €ro HanpaBlICHHS IIPH HM3MEHEHUH CKOPOCTH BHECEHHMS MArHHTa HWJIH €ro
noJspHOCTH. Vienons3oBanne nudpoBoro gaTuvka M03BOJSET MONYUHThH ociuiiorpammy DJIC
MHAYKLHH, BO3HHUKAIOUICH B KaTylIKe, IPU IpOJIETe uepe3 Hee MarHuTa. JTO I03BOJISET
CpaBHUBATh 3Ha4€HHs MakcuMmalbHbiX DJIC mpu nposere depes KaTyLIKy MardHuTa ¢ pasHbIMH
CKOPOCTSIMHU H C Pa3HOW MOJISIPHOCTBIO, AaHAIM3UPOBATh  BHJ  MOJYYEHHOW 3aBHCHMOCTH,
KOHCTPYHPOBATh SKCHEPUMEHTAJILHBIE 3a/1a4H 110 U3YUYEHHIO IEKTPOMArHUTHON MHIYKIHH.
[{udpposas naGoparopus Mmo3BoJIsSET OPraHH30BaTh MPOEKTHYIO W y4eOHO-MCCIIEN0BATENECKYIO
ACATEIBPHOCTh ILIKOJBPHUKOB Kak B PaMKax YPOKOB, TaKk M BO BHEYPOUHOU JESTEILHOCTH.
Hamvyue pasHooOpasHbIX IHMOPOBBIX JaTYMKOB JA€T BO3MOKHOCTH IIPOBOIMTH CaMble
pa3HOOOpa3sHble KCCIIENOBaHHs, ONMUPAasCh Ha HHTEpPeChl 00ydarommxcs. B kauecTBe mpumepa
MOJKHO MPHUBECTH HCCIIENOBAHUS YKOJOTHYECKON  HAIpaBICHHOCTH o BBISIBJIEHUIO
dbakTopoB 3arpsI3HCHHST  OKPYJXKalOWIEH Cpenbl, H3YYEHHIO JKOJOTHYECKOTO COCTOSHHS
IIOMEIICHHH IIKOJIBI, [TOYBBI, BO3AyXa B HACEJICHHOM IYHKTE H T.1. MccienoBarebekue paboThl
C MCII0JIb30BaHKEM HM(PPOBBIX AATYMKOB Ieseco00pa3Ho mpeasaraTh yuamumces 10-11 knaccos
B paMKax 00s3aTeJbHOH JUIi HUX IPOEKTHOH NESITEeIbHOCTH. BBIMOIHEHHE TAKUX IPOEKTOB
SIBJIICTCSI OCHOBAaHHMEM ISl OLEHKH HE TOJBKO YPOBHSA C(OPMHPOBAHHOCTH IPEAMETHBIX
pe3y/bTaToB, HO HMTOrOBOM OLEHKH JOCTHIXKEHHS METalpeIMETHBIX pe3y/IbTaTOB OOYy4YEeHHUs:
KOMMYHUKATHBHbBIX (KOTOpbIE OLEHMBAIOTCS KaK B IpolLlecce MpoBeleHHs paboThl, TAK U B
[poluecce 3alUThl MPOCKTa WM MCCIEI0BAHMS) M DPEryJISTHBHBIX (KOTOpBIE OLIEHMBAIOTCS B
IIpoLecce BBIIOJIHEHUS TPOCKTA).

OcHamenne ans u3ydeHus OGHU3HKH [PEJCTABIEHO B BUAE OOOPYJOBAHHS UL
JACMOHCTPAIMOHHBIX OTBITOB M 00OpYyJOBaHHs I Ja0OpPaTOpPHBIX pabOT M yYEHHUECKHX
OIBITOB, BKJIFOYAs OOILYIO [Jis €CTECTBEHHOHAYYHOI0 IUK/IA H(PPOBYIO 1a60PaTOPHIO, a TAKIKE
1uppoByo 1abopaTopuio Mo ¢usMKe (Kak JOMNOJHATENbHbIH O7I€MEHT s YIIyOIeHHOTro
U3y4deHUs GU3uKH).

JleMoHCTpalMoHHOE 000pYI0BaHHE obecrnieunBaeT BO3MOXKHOCTE HaOJIIO e HUS
OOJIBIIMHCTBA M3Y4aEMBIX SBJICHHH, IIPOLECCOB W 3aKOHOB. DTO BO3MOMKHO MPH ONTHMATIBHOM
COYETaHHH aHAJIONOBBIX U LU(POBBIX CPEACTB



HaOJIIO/IeHHUs, aHallM3a H3MEpUTENbHOH uHpopMmannu. Tak, HarpuMep, s Kypca (Gusuku
OCHOBHOH IIKOJIBI €CTh BO3MOXKHOCTBH JE€MOHCTPAIlMH KJIACCHYECKUX JE€MOHCTPAIIHOHHBIX
5KCIIEPUMEHTOB: najeHue TelT B TpyOke HeproToHa, nemoncTpaums npeficTBus
arMoc(epHoro JaBieHHs, 3akoHa [lackams, H3MeHEHHS O00BbeMa Tel IIPH HarpeBaHHH
(OXJTaXKICHUH), TIPUTHKEHHs MOJeKyn u T.1. HaGop 1o JJICKTPOCTATHKE AT BO3MOXKHOCTH
ACMOHCTpAllM{  3JICKTPU3AllMK TN, 3aKOHA COXPaHEHMs 3apsija, JIMHHN HaNpsKeHHOCTH
JJICKTPUHYECKOro IMOJA W T.J. M MOXET HCIOJb30BaThCd Kak 8 Kiacce Mpu H3ydeHHH
SJICKTPOMArHUTHBIX SIBJICHUH, Tak U B 10 Kj1acce IpU H3yYeHHUH 3JIEKTPOCTATHKH.

IIpr mpoBeneHHH AEMOHCTPAIMOHHEIX OIBITOB JOJDKHBI COOJIONATHCS TPEGOBAHKS K HX
HArJIAIHOCTH (CHAS M [OHATHAS OCTAHOBKA OIBITA), BUIMMOCTH [T BCEX YUAIMXCs Kiacca
(TIpH HAMMYHE MEJIKUX AeTalell HCTIOIb3YeTCs UX yBEIHUEHHOE H306PaXKEHNE IPH [IOMOIIH BeD-
KaMepel), SMOLUOHATLHOCTH H, 10 BO3MOXKXHOCTH, 3aHAMATEIbHOCTH (1EMOHCTPALMOHHbIH OTIBIT
JI0JDKEH  BbI3BIBATH MHTEPEC YYAIIUXCs, CO3[aBaTh MOTHBALMIO K H3YYEHHIO MpeAMeTa) H
yOenuTenbHOCTH (I0Ka3kIBaTh TOT 3 (EKT, HA TIEMOHCTPALIHIO KOTOPOrO OH OBLT HaIlpaBJieH).
OnHako peanusalms J€ATeTbHOCTHOTO MOAXOAA B OOY4eHHH (H3MKE MEPEHOCHT aKIEHT c
JACMOHCTPALlMOHHOIO 3KCIEPUMEHTA Ha y4eHH4Yeckui. Hanpumep, no mexaHuke uccie0BaHHe
KHHEMAaTHYECKUX  3aKOHOMEPHOCTEH, 3aKOHOB JMHAMHKH, KOJEOATEIbHBIX  JABHIKEHHH
TNICPEHECCHO B yYCHUYECKUH SKCIIEPUMEHT C COOTBETCTBYIOIMM HabopoM oGopynosanus. [1pu
M3y4CHHH 3JIEKTPOJMHAMHKH J1adOpaTOpHOEe 000pYI0BAaHHE IIO3BOJISET HCCIEA0BATh HE TOIBKO
3aKOHBI TMOCTOSIHHOTO TOKA, HO € HCHOJIb30BAHHEM KOMIIBIOTEPHOrO OCHmiuiorpada mo3BossieT
NpOHAOIIIONaTh M MCCIIEJOBATh OJICKTPHYECKHE IEMM IEPEMEHHOr0 TOKA, OJOK JHOJIOB
TIO3BOJISIET MCCJICI0BATh BOJIBTAMIICPHBIE XaPAaKTEPHCTUKH AMOAA. [IpH H3y4YEHHH OITHKH
naboparopHoe  000pYIOBAHHE I103BOJISIET HM3YYHMTh 3aKOHBl TEOMETPHYECKOH  ONTHKHU
(IpeoMIIeHHe CBETa B MOMYIHIHHAPE H MOTyYeHHe H300paKeHHs B IMH3aX) M IPOHAGIIONATE
OCHOBHBIEC ABJICHHS BOJHOBOM ONTHKH (MHTEphEpEHIHS U MOJSAPH3ALKUsA), HCCIEI0BAThH
Iupaknuio cBeTa (IU(pakKIHOHHAs PEIIETKA).

B cootBeTcTBHHM ¢ NMpeAMETHBIMH pe3ysibTaTaMu o0ydeHHs (QH3MKe 060pYIOBAHHE s
YUEHHYECKHX OIIBITOB 00€CIIEUMBAET MPOBEIEHHE CIICAYIOIIHUX TUIIOB padoT, CrpyNIIHPOBAHHBIX
0 BUJAM JCATEIbHOCTH, HE3aBUCHUMO OT X TEeMaTHYECKOM MPHHAIIEKHOCTH:

1. IlpoBenenue npAMBIX H3MEPEHHH (GH3HYECKUX BEIHYMH (M3MEpEHMEe Macchl, oObema
KHIKOCTH, TEMIIEpaTypbl JKHAKOCTH, CHJIbI, CHJIbI TOKa, HANpPSKCHHSA) C HCIIOJb30BAHHEM
@HAJIOrOBBIX U LU(PPOBBIX MPHOOPOB.

2. Tlposepka 3alaHHBIX MPEANOJIOKEHHH (IpSMble W3MEpeHHs (U3MUECKUX BEIMYHH U
CpaBHEHHE 3a/JaHHBIX COOTHOLICHUH MEKIY HHUMH). Hanpumep: IpoBEpKa  YCJIOBUHU
TJIaBaHUS TeJl, yCIOBHM pPaBHOBECHS pbldara U 0JIOKOB, 3aKOHOMEPHOCTEH MMOCIe10BATEIHHOTO U
napauleJbHOr0  COEAMHEHHUS MPOBOIHHMKOB H T. JI.

3. Pacyer mo nosyd4eHHbIM pe3ysIbTaTaM MpPSIMBIX H3MEPEHHH 3aBHCHMOro OT HHUX mapameTpa (B
OCHOBHOM IIIKOJIE) ¥ KOCBEeHHbIE H3Mepenus (B 10-11 kiaccax).

Hanpumep: yckopeHHe Tena IpH PaBHOYCKOPEHHOM [BH)KEHHH, YCKOPEHHE CBOGOIHOTO
NaJeHUs], KECTKOCTh MPYKHHBI, KOOQOUIMEHT TPEHHUs CKOJbXKEHHUS, MeXaHHueckas paboTra u
MOIIHOCTb U T. 1.

4. Habmronienue sABJIEHUE K IOCTAHOBKA OIBITOB (Ha KaYECTBEHHOM YPOBHE) MO OOHAPYKEHHIO
(akTopoB, BIHMAOMMX HAa NPOTEKAaHHEe MaHHBIX sBiIeHHd. Hanpumep: NpsAMoOJHHERHOE
pacIpoCTpaHEHHE CBETa, TUCIEPCHs CBETA; H3yYeHHE CBOHCTB H300paKeHHs B IIOCKOM 3€pKaJie
U T. I

5. Mccnenosanue 3aBHCHMOCTH ONHONH (DH3HYECKON BEJIMUYMHBI OT JAPYroif C MpeicTaBlICHHEM
pe3y/bTaToB B BUJE rpaduka M pacueTa MCKOMOTo Iapamerpa. Hampumep: 3aBUCHMOCTH TyTH
PaBHOMEPHO IBHMIKYLIEroCs Tejla OT BPEMEHH JBHIXKECHHUS TENa; CHUJIbI TPEHHUS CKOJILKEHHUS OT
CHJIBI HOPMAJIBHOTO JaBJICHHS, Ka4yecTBa 00pabOTKH MMOBEPXHOCTEH TEl U HE3aBUCHUMOCTH CHJIBI
TPCHHs OT IUIOMAAM CONPUKOCHOBEHHS TEN; CHJIbl YIPYrOCTH OT YUIWHEHHS IPYKHUHBI,
BBITAJIKABAIOIIEH CHIIBI OT 00bEMa MOTPY)KEHHON YacTH Tejla M OT IUIOTHOCTH KUIKOCTH, ed
HC3aBHCUMOCTH OT IJIOTHOCTH TeJia, OT IJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJIO U T.J.



JIaGopaTopHoe obopynoBaHue obecrieuuBaer CaMOCTOSITEIbHBII
YYCHHYECKHH OKCIEPHUMEHT, KOTOPBIH MOXET HMEThb pasinyHble (OpPMbI: (DPOHTAIBHBIH
SKCIEPUMEHT ((POHTAIbHBIE ONBITHI M TaGOPATOPHBIE PaGOTHI), pAGOTH MPAKTHKYMa,
y4e0HO-HCCIIe10BaTENbCKHE pabOTEI U IPOEKTBI IKCIIEPUMEHTAIBHOTO XapakTepa.
[Ipu 5TOM HOpMaTHBHO-0GS3aTENBHBIM BHE 3aBHCHMOCTH OT YPOBHS H3Y4eHHS (DH3UKH
(Oa30BbI# MK yriyOeHHbIH) 1 06pa3oBaTeILHON IPOrpaMMBbI (OCHOBHAS HITH CpenHss IIKOJIa)
ABJIACTCA (PPOHTANBHBIA SKCIEPUMEHT. VIMEHHO NOCpPeaCTBOM (GPOHTANBHOrO JKCIEpPHUMEHTA
AOCTUTAIOTCS  MPEJMETHBIC PE3yJbTaThl OKCIIEPHMMEHTAIBHOTO Xapakrepa, a YdaluldMHCS
OCBaMBAIOTCs CIOCOObI JCHCTBUH, COOTBETCTBYIONINE yKA3aHHBIM BBIUIE MATH THIAM paGoT.
JlabopaTopHblil [PakTHKYM [enecoo0paseH TOIBKO IPH YIIyGJIEHHOM YPOBHE H3yYeHHs
npenMera. ONTHMAIbHBIM IS TOCTHKEHHS LETell IPOBEAeHHS (DPOHTATLHOrO SKCIEepPHMEHTA
ABIIIETCS NIPEJICTABICHUE JTaDOPATOPHOTO 00OPYNOBAHHS M MATEPUAIOB B BHIE TEMATHUYECKUX
KOMIIJIEKTOB 110 MEXaHHKEe, MOJICKY/IAPHON (DU3UKE, IEKTPUUYECTBY M ONTHKE. Mcronp3oBanue
TEMAaTHIECKHX KOMIUIEKTOB CHOCOOCTBYET (POPMUPOBAHHIO TAKOTO BaXKHEHIIErOo yMEHHS, Kak
noJbop ydamumucs oOOpYHOBAaHHS B COOTBETCTBUH C ILETBI0 HCCIEAOBAHUS M3 M3OBLITOYHOMN
HOMCHKJIATYPBI  MPEJIOKEHHOr0  KOMIUIEKTa; MMO3BOJIET MPOBOJUTH JKCIEPUMEHTAILHYIO
paboty Ha JIOGOM STame ypoka; YMEHbIIAeT TPYIOBBIE 3aTPAThl YUHTENs NPH [OATOTOBKE K
YPOKaM, IIOCKOJIbKY He TpeOyeTcsi IEpEKOMIIOHOBKA 000PYI0BaHHs B COOTBETCTBHHU C 3aa4aMu
KOHKPETHOTO ypoOKa.

Ilpy mmaHMpOBaHMM NPaKTHYECKHX pabOT BaXKHO WMETh B BHAY, YTO MPEIMETHBIE
PE3YJILTAThl SKCIEPUMEHTAIBHOIO XapakTepa MOTYT OBITb OCBOEHBI TOJIBKO IMPH ONTHMATBHOM
COYETaHHM KPAaTKOBPEMEHHBIX (PPOHTANIBHBIX ONBITOB H OJHOYACOBBIX 1a00PATOPHBIX paboT.
BaxHoe 3HaueHue umeeT TOT (akT, 4To B cocTaB (POHTAILHOTO OGOPYIOBAHHS HAPSLY C
aHaJIOTOBBIMHM BXOJAT M LU(POBbIE CpeACTBA H3MepeHHs. K HHM OTHOCATCS 371eKTPOHHBIN
CEKYHIOMEp C JaTYMKaMH, 3JIEKTPOHHBIE BECHI M IATYUKU LU(PPOBo#i  gabopatopun. Takum
o0pazom, NpH  MPOBEJACHHHM ()POHTAIBHOTIO 3KCIIEPHMEHTA B OCHOBHOM ILIKOJE YYEHHKH
3HAKOMSTCS C 3JIEKTPOHHBIMH CIIOCOOAMH H3MEPEHHUM U BEIYUCIICHUH.

brok obopynosanust s yueHHIeCKHX paboT o dusuke chopMUpoBaH Ha 6ase mepedHs
000pyLOBaHHs 1y TIPOBENICHHS OCHOBHOIO TOCY/ApCTBEHHOTO OJK3aMeHa 10  (hH3MKe.
Hcnonb3osanue npuOOpoB 1 060pYyAOBAHHUSI C €IMHBIMH ISl BCeX 00y UaOIIUXCsI
XapaKTePUCTHKAMH  [MO3BOJIAET  CTAHJAPTH3MPOBATH MPOLEAYPHl  BBITOJHEHUS
OKCIIEpUMEHTAIBHBIX 3aJJaHAH  Ha JK3aMeHe " obecneynTh Ha/IeKHYIO OLIEHKY
pe3yNbTaTOB Ha OCHOBAaHWHM OKCIIEPTHOW MPOBEPKH OTBETOB oOydarommxcs. [lpy 3Tom
OCHOBAHHEM JUIs BBIBOJA O MPaBHJIBHOCTH MPOBEJEHHs NaHHOTO OIBITA SBISIOTCHA PE3YJIbTATHI,
NOJTy4eHHbIC YYalIUMHUCS TIOCPEACTBOM MPSIMBIX H3MEPEHHUH 38 JaHHbIX (DU3HUECKUX BETHUYHH.
Habop nns  npoBeleHUst OCHOBHOTO — TOCYJAPCTBEHHOrO — 3K3aMeHa oOecrnie4nBaeT
pa3paboOTKy  HECKOMbKHX  OJHOTHITHBIX 3aJaHui npH UCII0JIb30BaHHH
OJIMHAKOBOr0 00OpY/IOBAaHHMS € Pa3HbIMH XapaKTePUCTHKAMH. DTOT MOJAXOJ LEeIecoo0pa3Ho
HCII0JIb30BaTh U MPH MPOBCICHUH ()POHTAIBHBIX OMBITOB M jabopaTtopHeix pabor. Hampumep,
IpH MPOBEJACHUHU HCCJICIOBAHUS 3aBUCUMOCTH CHJIbI TOKA OT HAMPSKEHHUS MOXKHO BBIIEIHUTH B
Kjlacce TPYNIIbl, KOTOpbie OyayT MPOBOAMTH JAHHOE HCCJIENOBAHHE, MCIOJIL3YS PE3HCTOPhI C
PasHbIM CONPOTHUBJICHHEM, W JaMrouky. Ilo pesymbraTaM MOXKHO CpaBHHTH MOJYYEHHBIE
3aBHCHMOCTH, OOCYIWTh IPaHMLbl BHIIOTHEHHs 3akoHa OMa [Ulss yuacTKa IIENH, ONpPeIeTHTh
COIIPOTHUBIIEHUS PE3UCTOPOB.

Crenyer OTMETHTH, YTO TIPHM TIPOBEICHHH (POHTAIBHBIX OIMBITOB W JTabOPATOPHBIX PaboT B
OCHOBHOMH IIKOJI€ TpeOyeTCs 3aliCh Pe3yIbTaTOB BCEX MPSIMBIX  H3MEPEHHH ¢ y4eTOM
a0COJIIOTHOH IOTPEIIHOCTH. 3/1eCh IPH  HCIOJIB30BAHHH  TPAJMIMOHHOTO  0GOpYIOBAHHS
(MEH3YpOK, IMHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX AMIEPMETPOB H BOJBTMETPOB
abCOJIIOTHYIO MOIPEIHOCTh NENecO00pasHO CBS3bIBATE C LEHOH eeHHs mpuGopa, a MpH
nepexofae K LUQPOBbIM HHCTPYMEHTaM (IH(POBbIE BECHl W [ATYMKH) Y4HTh paboTarh c
ONHUCAHMAMH 3THX MPUOOPOB, BBIIENAS JdaHHble 00 aGCOJIOTHOM MOrPemHOCTH, JH6O
[pejiaraTh 3Ha4Y€HHUE MOrPEUIHOCTH B TEKCTE 3a4aHHil.



Ilpu mpoBeneHun wHccnenoBaHHS 3aBUCHMOCTEH OIHOM (DH3HUECKOH BeJTMYHHBI OT
ApYro# ydaluecs [OJKHBI OCBOHTH IIOCTPOCHHE TpadHKOB C yKa3aHHEM abCOTIOTHBIX
MOTPEIMHOCTEH, a MPU [POBEJCHHH paboT Ha MPOBEPKY MPEIMOI0KEHUNH — YMETh CPaBHUBATD
3HAYCHHS JBYX IPAMBIX H3MEPCHUM C y4eTOM abCONIOTHOH MOTPEHIHOCTH (HAmpumep, myTeM
CPaBHEHHS] MHTEPBAIOB IOJTyYSHHBIX 3HA4YECHU I Ha guciioBor ocw). [IpoBenmenue
U3MEpPeHHH M HMCCilefoBaHuH B Kypce ¢usuku 10-11 KIaccoB HOMONHSIOTCS HCIOJIB30BAHHEM
OTHOCHTEJIbHBIX IOIPEIIHOCTEH, yYaluecs N0JDKHBI HAYYUTHCS PACCUMTHIBATL OTHOCHTEIBHEIE
MIOTPEITHOCTH B MPOCTEHIINX CIIyyasX NPSAMbIX H3MEPEHUH U CPaBHUBATH TOYHOCTDH PA3THYHBIX
usmepennii. OOpalaeM BHMMaHHE, 4YTO OLCHHBAHHE 1abOPATOPHBIX paboT  JOJIKHO
0a3HpoBaThCs, KaK U B KPUTEPHSIX OLICHHBAHUS SKCTIEPUMEHTANBHBIX 3aganiii KUM OI'D, He Ha
NPaBUIBHOCTH O(QOpMJICHHS OT4eTa O paboTe, a Ha NPABWIBHOCTH JEHCTBHH 1O cGOpy
YCTaHOBKH, [TPOBE/ICHUIO OIILITOB, CHATHUIO [10Ka3aHHI IPUOOPOB.

OcHamenue aas  H3y4YeHHs Ouosoruun NPEJCTABIEHO KOMIUIEKTAMH
ACMOHCTPAlMOHHBIX BIAXHBIX NpernapaTos, repbapueB M KOJIEKIHH [0 pa3HbIM TeMaM Kypca
Ouonorum, a Taxke mUdpPoBOH Tabopatopuell IS MPOBEAEHMS MPAKTHYECKUX padot. Kpome
TOTO, ITPH M3YYEeHHHU OHONOTHH MOXKET HUCIO0JIL30BaTh UU(POBask 1abopaTopus Mo GHOIOrHHU (KaK
AOTIOJIHUTEIIBHBIN 3JIEMEHT JUIsl YTITyOI€eHHOTO H3Y4eHHS Kypea).

B yueOHOM mpouecce ywammecs IO/DKHBI IIOJIYYATh BO3MOXKHOCTH UYBCTBEHHOTO
BOCIIDUATHS U3y4aeMbIX SBJICHHH M 00BEKTOB. ONHAKO H3ydaeMble SBJIECHHS U OOBEKTHI HE
BCEIJJa MOTYT OBITh HEMOCPEICTBEHHO BOCIIPOM3BEICHBI UM TIOKA3aHbl B Y4eOHOM MTOMEIICHHH.
B oToMm ciyuae yaeOHoe 0GopynoBaHHe HaeT BO3MOKHOCTH HX BOCITPOM3BECTH ONOCPEIOBAHO,
4epe3 KOJUICKIHIO, repOapHbId JTUCT, MUKPOTIPENapar, MOJIe/b, BUACOGPAarMeHT U T.II.

BiiaxxHble mpeniapaTel NpeICTaBIIAIOT COOON HATypalbHble OOBEKTBI, CMOHTHPOBAHHBIE
Ha CTEK/IJHHOW IUIACTHHKE W OIYIIEHHble B CTEKISHHBIA LHWIMHID ¢ KOHCEPBHPYIOMIEH
KMJKOCTBIO, JTHOO MpPE/CTAB/IEHHbIE B IIACTHKE. 3[ECh MPEIAraloTcs TOTajlbHble TPEenaparsl,
MO3BOJIAIOMHNE H3y4aTh BHEIIHEE CTPOCHHE OpraHu3Ma WJM ero 4yactH, (Hampumep: «KopeHs

6oboBoro  pactenus ¢  KiyOeHbKamuy»,  «[amroka»);  aHATOMHYECKHE [Ipenaparsl,
MPEIHA3HAYCHHBIE [UIS M3YYCHHS BHYTPEHHETO CTPOEHMS OpraHW3Ma HWIIH €ro OpraHoB
(HarmpuMep: «BHyTpeHHee  cTpoeHue aarymku»,  «BHyTpeHHee cTpoeHue MITHLIBI»);

OHonoruyecKkue Tpenaparbl, JAlOIIMe IPEACTABICHHE O CTAJMAX Pa3BUTHS OpraHH3Ma
(Harpumep: «PassuThe KOCTHCTOH pBIOBI», «PasBuTHe Kypuibl»). BrakHble mpemaparsl
HCITOJIL3YIOTCS KaK pa3liaTOYHBIA MaTepuall B MPOLECCe IEMOHCTPAIMU MPH H3YYEHHH HOBOI'O
MaTepuajla WM B IPOIECCe BBIIOIHEHHS MPAKTHUYECKUX 3aJaHui, pa3pabOoTaHHBIX Ha HX
OCHOBE.

['epbapuu — cobpaHue MpecCOBaHHBIX, 3aCYIIEHHBIX PACTEHHH MM MX YacTell TOMOTaloT
U3y4aTh pacTCHHE B KaOWHETe M y3HaBaTh €T0 B IIPUPOJE, a repbapusaiius — Hauboee IpoCToi
CII0CO0 COXpaHEHMs PACTeHMH M HX dYacTel B TedYeHHE UIUTENHLHOrO BpeMeHH. B mepedse
[peJIaraeTcsi CHCTEMaTHYECKUi repOapuil (Hanpumep, «OCHOBHBIE TPYNINBI PACTEHHI») H
repbapuii o obe# OHoIOrHH (xoTOpBIH MO3BOJIET  NPOMJUIIOCTPUPOBATH
M3MEHYUBOCTh, HCKYCCTBEHHbIH OTOOp, CHCTEMaTH4eCKHe KaTerOpHH H BHI000pa3OBaHME,
JAMBEPIeHLHS W KOHBEPrEHIHsI, IOMOJIOTMYHBIE M AHAJIOTHYHBIC OpPraHbl, PYIMMEHTAPHLIE
oprasbl, apoMopGo3, HaroananTtaius GEHOTHII ¥ T€HOTHUIL, NOIUIIOUIHNS, OTJaJIeHHas!
uOpuaM3anus, B3aUMOIeiiCTBHE  pacTeHUMH ¢ abuoTH4yecKMMH  (aKTOpaMH  CpEJbl,
B3aUMOJCHCTBHE pacTeHWd ¢ OuoTudeckuM (axtopamMu cpeasl). [epGapHblii  Marepuan
HCIIOJIB3YIOT KaK pa3laToOYHbIi MaTepuan Aias  JEMOHCTpAllUu U3y4aeMbIX OOBEKTOB,
JUTSt BBIIIOJIHCHUS MPAKTHYECKUX 3aJaHUH MPU 3aKperjieHHH MaTepHalia WM JIHAarHOCTHKH
y4eOHBIX pe3ysbTaToB.Takike NMpeAcTaBICHbl KOJUIEKIMM — HabOPbl MPEIMETOB UIIM BELICCTB,
NOA0OPaHHBIX 110 ONPEENEHHBIM IpH3HaKamM. OOBEKTaMH UX MOTYT ObITh paclpaBjeHHbIC U
3aCyIICHHBIE HACEKOMBbIe, paKooOpa3HEIE, PAaKOBHHBI MOJUIFOCKOB, OTIEJIBHBIC YaCTH
CKEJICTOB JKUBOTHBIX. B KOJUIEKIMAX COYETAIOT HATypasbHble OOBEKTHI ¢ HX H300paKCHHEM B
BHUJIC PHUCYHKOB HJIH MyJsDkKed — uMutauui. IIpennoxenHsle B mepedne Mop(osIorHyecKkue
KOJUICKIIMH JAlOT MPE/ICTABICHUE O BHEIIHEM CTPOCHHHM OPraHOB HJIM MX 4YacTeH, MO3BOJISIOT



I[IPOBOANUTL CpaBHCHHUS O6'E>CKTOB, BBISICHATH UX 0OIIHe YEPThI U YEPTHI pa3IMYUsL (HaanMep:
((Hpe,Z[CTaBI/ITel'II/I OTPSAI0OB HACCKOMBIX» U ,Z[p.); 00111e0HOJIOrHYECKHE KOJUICKIIHH ITO3BOJISIOT

BBIACHSITH B3aHMOCBSI3U B OpraHHYECKOM MHpE,  pacCMaTpUBaTh  pPa3sBUTHE
OpraHU3MOB, IIPOCIICIKUBATE 001IEOHOIOTHYECKHE 3aKOHOMEPHOCTH (ranpumep: «IIpumeper
3AIIUTHBIX ~ MPHUCIOCOOICHUN y HacekombIx»). Komnekuuu, kak u repdapuu, UCrnoib3yroT
KaK pa3[JaTOYHBbIA Marepua JUIst JEMOHCTpAIHH U3y4aeMbIX O0OBEKTOB, AJIs
BBIIIOJTHEHHS NIPAKTHYECKUX 3aJaHUi TPH 3aKpEIICHUH MaTepHaa WM JHarHOCTHKH y4eOHBIX
pe3yJIbTaToB.

O3HaKOMJICHHE YYaIIUXCsl ¢ MHKPOCKOITMYECKHM CTPOEHHEM KHBBIX OPTAHU3MOB — OJHA
U3 TNIABHCHUIINX 3a[a4 HayKH, [O3BOJISIONIMX IMOJBECTH INIKOJBHUKOB K ITOHUMAHHIO €IHHCTBA
Opranupyeckoro Mupa. [las mpoBeleHHs 1abOpaTOPHEIX PaGoT B LH(GPOBYIO J1abOPATOPHIO
BKJIFOUEH MHKPOCKOII, & B KOMIIJIEKTE NOCYAbl U 00OPYI0BaHHS OOIIEr0 HA3HAUYECHUS HUMEIOTCS
HEOOXO0IMMOE OCHAILIEHHE IS IPOBEACHHUS JTab0paTOpPHBIX paboT.

LludppoBas  nmaboparopusi BKIHOYAET HaOoOp A H3TOTOBJICHHS
MHUKpompenaparoB. CBeXue npenaparbl H3rOTaBIMBAIOT IS HEMEJIEHHOTO paccMoTpeHus. K
HAM OTHOCATCS JKHUIKOCTHbIC (OOBEKTHI OOBIMHO TOMEIIAIOTCST B BOAY, a IIPENaparsl
COXPaHANOTCA B TEUCHUE HECKOJIBKHUX JIHEH), CyXHe (HalpuMep, YacTUILy MTUYLETO Tepa, MPOCTO
TIOJIOXKUTh Ha MPEAMETHOE CTEKJI0 W MMKPOCKOIHMPOBATH), )KUBBIE MpENapaThl (Ma3KH — KarlIu
KHJIKOCTH, HallpUMEpP KPOBHU) U BUTA/IbHBIE MIpenaparbl (KOTOPBIE HCIOJB3YHOTCS IS
HU3YyUCHHS MAJIOKJIETOYHBIX ~ OOBEKTOB  (IIPOCTEHIIMX, KOJIOHHH BOJIOPOCIIEH), 1is
HaOJIIOACHHS JBIKEHHUS (TydenbkH, aMmeObl). [IpurotoBieHne MUKponpenapara BIpabaThIBaeT y
YYAIIETOCs  HABBIKK  CaMOCTOSITCIbHOW — pabOTEl, aKTHBU3HPYET HX [03HABATEJLHYIO
JCSATETBHOCTh M 3HAKOMUT C TEXHHUKOM M METOAMKONM HAy4YHOTO HCCIEN0BAHMUS. B
mMdpoByr0  1abOpaTOpHIO  BKIIOYEH  TakkKe H HabOp MHKpOIpEenapaToB, KOTOPBIH
CONEPXKUT MOCTOSHHBIC MpEMapaThl, IOATO€ BpeMs COXPAHSIOUIMECS B IMPUIOAHOM  JUIS
MHUKDPOCKOIIMPOBAHHUSI BUTIE.

Crienyer OTMETUTh, YTO Hapsoy C HCIOJIb30BAHHEM IEPEYHMC/IEHHOTO BbIIlE YUeGHOro
000pyIOBaHMS BaXKHYIO POJIb B M3yYeHHH OHOJIOIWHM MIPAIOT NMPHPOAHBIE OOBEKTHI, TAK KaK B
OOJIBLIMHCTBE ClTy4aeB TOJBKO OHH MOTYT 00ECHEYHTh HAuOOJBINYIO0 KOHKPETHOCT H MOTHOTY
3HAaHUH yYaluxcs, MOMOrarT GOPMHUPOBAHHUIO Y HUX MPABHIBHBIX OMOJIOrMYeCKHX 3HaHUH. K
TaKUM JKMBbIM OOBEKTAM OTHOCSAT pACTeHHs, JKUBOTHBIC JKUBOTO YrOJIKa, AaKBapHyMa,
Teppapruyma. DPQEKTUBHBIM CPEJCTBOM 3HAKOMCTBA C NPUPOIAHBIMH OOBEKTAMH SIBJISIOTCS
OKCKYpCHH B OHOJIOTHYECKHE H KpaeBeldecKHe My3eH, OOTaHMYECKHe Cajbl, 300MapKd H
OKpY KarOIIHMe [IKOJIy eCTECTBEHHbIE U UCKYCCTBEHHBIE MPUPOIHBIE COOOLIECTBA.
Tpamuionnble  Ouonornueckue MyJSDKH M MOJEIM B HACTOAIIEE BpeMs  YCIEIIHO
3aMEHSIOTCS HUPPOBBIMU 00pa3oBaTeIbHBIMU pecypcamu: Buaeo(pparMeHTamu,
aHMMallKel, BUPTYabHBIMU J1abopaTopusiMu. Llndposle 0OpazoBareiibHble PeCypehl HE MOTYT
CTaTh IIOJIHOLEHHON 3aMEHOM pEalbHBIX MNPUPOJHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTB

IIO3HAKOMUTBCS ¢ 00Jiee IMMUPOKUM KPYTOM OOBEKTOB, CO3/1at0T IPEINOCHUIKH JITIs
MHTEHCU(UKALKK 00pa30BaTENFHOTO IIPOLecca U 00eCIEUHBAIOT HE3aMeUTUTENBHYIO 0OPaTHYIO
CBA3b,  KOMIIBIOTEPHYIO BH3yalH3allHIO uHbopMaIuy, aBTOMAaTH3AIHIO
YIIpaBJIeHUS yUeOHON NESITENIbHOCTBIO U KOHTPOJIb €€ Pe3yJIbTaTOB.

OcHamenue mIs  H3y4YeHHS XUMHHU [IPEJICTABJICHO B BUJIE

JEMOHCTPAllMOHHOTO O000PYNOBaHHUs, KOMIUIEKTA XHMHUYECKHX PEAKTUBOB C HEOOXOIHMBIM
06opynoBaHHEM M3 O0IIEro KOMIUIEKTa HOCYIbl B 00OPY/AOBAHHUS IS y4EHUYECKUX OIBITOB U
KOMIITEKTa KOJUleKIMA. Kpome TOro, mnpu wu3y4eHHM XUMHH HCIOJB3YyeTCs oO0mas s
€CTECTBEHHOHAYYHOT0 LHK/Ia UudpoBas nabopaTopus, a Takke LudpoBas 1abopaToOpus MO
XUMHH (KaK JOTIOJIHUTEIIbHBIH 3JIEMEHT /sl YIIyOJIEeHHOrO H3YUeHHs XUMHH ).
JIeMOHCTPalMOHHBIH IKCIIEPHMEHT SIBISIETCS BAKHON YacTbiO OOYUEHHS! XHMHH. 3[€Ch BaXHO
[IOMHHTB, 4YTO MPH €r0 MPOBEACHUH 00S3aTEIbHO JOKHBI ObITh COOMIOAEHBI BCE HEOOXOAUMBbIE
3TaIlbI:

- IOCTaBKa LEJIH IKCIIEPUMEHTA,;



- ONHCAHHE HEOOXOAMMOTO [Jisl €T0 BBIIONHEHHs 0OOPYNOBAHHS M PEAKTHBOB, IIAHAPOBAHUE
MOpsIKa IPOBEICHHS,

- OIIMCAHUE UCXOIHBIX BEIIECTB;

- TpPOrHO3WPOBAHWE OXHJAEMBIX B PCAKIMOHHOM CMECH M3MEHEHHH U pe3ysbTaToB
SKCIEPUMEHTA;

- OINKMCaHW€ M3MCHEHUH, MPOU3OIIEIIINX C BELIeCTBAMH, (GOPMYIMPOBKA BBIBOJOB H3
3KCIIEPUMEHTA;

- CO3JJaHUE  pHUCYHKa OKCIIEPUMEHTAIBHON YCTAHOBKH W COCTaBJICHHE
YPaBHEHHUsI peaKiinii.

B mponecce mpoBenenus IeMOHCTpalMi, ydYalldecs OCBAMBAIOT STAIbl [POBEICHHS
OMbITa, IIO3TOMY Hanbosee >QPEKTHBHBIM SBIISIETCS HE IPOCTOE OMMCAHHE OIBITA YYHTENEM, a
HCIOJIb30BaHUE 3BPUCTHYECKOH Oecenbl. Ilpn peanusamuu Takoro cueHapusi Jaxe He O4YeHb
CJIOKHBIA OINBIT 3aHAMAET JIOBOJLHO MHOIO BPEMEHH, HO CIEJIOBAHHE €MY [O3BOJISET
00€eCMeYnTh MOHHUMaHKe O0YYAIOIMMKCS MPHEMOB HAYYHOrO MO3HAHMS W HCIIONB30BAHHE UX
YXKEC B CaMOCTOATENBHOH JEATCIBHOCTH B IIPOLECCE YYEHHYECKOro JKCrepuMeHTa. Ha
Ha4aJIbHOM 3Tare U3y4eHHs XUMHUH (B 8-9 kitaccax) HMEHHO TaKoM ITOAXO0 TO3BOJISET JOCTHYb
MaKCHUMaJTbHOU 3pGeKTHBHOCTH oT MIPOBEICHUS JTaOOPATOPHBIX W MPAKTHYECKUX
padoT, a Takxke chOPMUPOBATE Y YYAIIHXCS OTBETCTBEHHOE OTHOLIEHHE K KCIIEPHMEHTY.

Ilpn oueHuBaHWHM yYEeHHIECKMX MPAKTHYECKHX PabOT Ienecoo0pasHO YUHTHIBATH MOIXOIbL,
HCIIOJIb3YIOIIME B OK3aMEHALMOHHBIX MaTepranax. Tak, B HacTosiee  BpeMms Npejsaraercs
OKCIICPUMEHTANIbHOE 3aJaHue, MpeAyCMaTpuBalolliee BbIOOp JBYX BEINECTB U3  MATH
NPE/UIOKEHHBIX W [POBEACHHE ¢ HHMMM pPEaKLUMH, OTPaXarolMX XHMHUECKHEe CBOMCTBa
YKa3aHHOIO B YCJIOBUH 337aHus BemlecTBa. OLeHHBaHNE HIET Ha OCHOBAHUHM OTYETA YYEHHKA O
NPOJCTaHHOM paboTe (YpaBHEHHUS PEeaKIHii, BEIBOJIbI O HAOIOICHUSX) U Ha

OCHOBAaHMH MPAMOro HaONIOJCHHUS 3a IEHCTBHAMH YYEHHKA 10 IPOBEIEHHIO ONBITOB. IIpH 3TOM
BBIICJIAIOTCS 9Talbl 0TOOpA BEMIECTB M CMEIIMBAHUs BEIIECTB B COOTBETCTBUM C IYHKTAMH
MHCTPYKIIUH K paboTe.

BaxHeiiium — HanpaBieHHEM KaK  IEMOHCTPAMOHHOTO, TaK M  y4eHHYECKOro
OKCIEPUMEHTA JOJDKHO CTaTh KCIIOJIb30BaHHE HUGPOBOH 1abopaTopuu, KOTOpas MO3BOJISET
OpraHM30BaTh XUMHMYECKUH OSKCIICPHUMEHT Ha INPHUHLHUIHATEHO HOBOM YPOBHE, IIEPEHTH OT
Ka4eCTBCHHOH OIICHKH HaOJIONAeMBIX SBICHHH K CHCTEMHOMY aHAIM3y KOJMYECTBEHHBIX
xapakrepuctuk. Ilpu paGore ¢ gatumkamu 1ndpoBoli JaGopartopuu obGecreurBaeTCs
aBTOMATH3HPOBAHHBINA cOOp U 00paboTKa JaHHBIX, X0 IKCIECPHMEHTa MOKET OTOOPaKATHCS B
BUJE TPaUKOB MM NOKa3aHUH NPHOOPOB, @ Pe3y/IbTaThl YKCIEPUMEHTOB MOTYT COXPAHAThCS
AnuTesibHOe Bpems. Haubonee akTyarbHBIM U1 XHUMHHU SIBISIETCS [1€PEXO0 K KOJIMYECTBEHHBIM

XapaKTEepUCTHKaM,  KOTOPBIii MO3KHO IIPOUJUTIOCTPUPOBATH CJICYIOIIUMU IpUMepamHu:
M3YHUCHHE CTPOCHHUS MIaMEeHH, oTipe/iesienre pH B pa3HbIX cpefax, onpeae/eHHe CKOPOCTH
peaxiumu, U3y4eHHe BIIMSIHUSI KOHIEHTPaLUU M TEMIIEpaTypbl Ha CKOPOCTH
peaxIuu.

[upposas naGoparopus TO3BONSET pPEAIM30BaTh MEKIPEAMETHBIE CBI3H C JPYTHMH
IpeIMETaMH  €CTECTBEHHOHAYYHOIO LMKJIA, IOCKOJIbKY  JaeT BO3MOXHOCTh

BBIITOJIHATH HHTCIPUPOBAHHBIC y‘-Ie6HbI€ HCCIICJO0BaHUs I1I0 €CTCCTBECHHBIM HayKaM,
IIPUMCHATL KW OCBAaMBATh JJIECMCHTBI CTAaTUCTUKH U I/IH(bOpMaL[I/IOHHbIG TEXHOJIOTHH.



[Ipunoxenue 4
INEPEYEHb
¢ynkumii [lenTpa 00pasoBaHNsA ecTeCTBEHHO-HAYYHOMH U TEXHOJIOTHYECKOM
HanpasJjieHHOcTH «Touka pocra» MBOY HUBanosckoii COLL o o6ecnedeHuro
peajiM3alii OCHOBHBIX H JONOJHHTE/IbHBIX 001e00pa30BaTe/IbHBIX MPOrpamMm
€CTECTBEHHOHAYYHOIr0 H TEXHOJIOTH4YeCcKOro npoduis B pamkax ¢eaepajabHOro
npoexTa «CoBpeMeHHasi HIK0JIa» HAIMOHAJIbHOIO npoekta «ObpasoBanne»

Qynkuusmu  LleHTpa o00pa3oBaHHsT €CTECTBEHHO-HAYYHOM H  TEXHOJIOTHYECKOM
HanpaBileHHOCTH «Todka pocta» 1O OOECNEYeHHIO peaju3alidl OCHOBHEIX H
JIOTIOJTHUTEbHBIX o01eobpazoBaTeIbHBIX porpamm €CTECTBEHHOHAYYHOTO
TEXHOJIOTHYECKOro npoduis B pamkax ¢enepaibHoro npoekta «CoBpeMeHHas MIKOJay
HallHOHAJILHOTO IpoekTa «ObpazoBanue» (najiee — LleHTp) sBistOTCS:

1. YuactHe B peanu3alud OCHOBHBIX 001e00pa3oBaTeNbHBIX IPOrpaMM B YacTH
IIpeMETHBIX obnacTed «XuMus», «bruonorusy, «®u3uka» B TOM 4ucie odecrneyeHne
BHEJIPEHUS O0OHOBJIEHHOTO COJIepIKaHUs IIPEero1aBaHus OCHOBHBIX
00mmeo0pa3oBaTeIbHBIX NIPOrpaMM B paMKax (enepanbHoro npoekra «CoBpeMeHHas
LIKOJIa» HAIMOHAJIBHOTO IpoekTa «O0pa3oBaHHE).

2. Peanuszanusa pasHOYPOBHEBBIX JIONOJHUTENBHBIX 00IIE00pa3oBaTeIbHBIX MPOrpaMM
€CTECTBEHHOHAYYHOIO TEXHOJIOTMYECKOI0 Npo(uis, a TakKe HHBIX MPOTrpaMM B
paMKax BHEYPOUHOM IeSTEIbHOCTH 00YYarOIIXCs.

3. OGecneuenue co3gaHus, anpoOalMid W BHEAPEHHS MOJEIH pPaBHOTO JOCTyMa K
COBPEMEHHBIM  00111€00pa30BaTEe/IbHBIM  [IpOTpaMMaM  €CTeCTBEHHO-HAYYHOTO |
TEXHOJIOTHYECKOT0 npoduiss AeTsSM HMHBIX HACeNeHHBIX IIYHKTOB CEIBCKHX
TEPPUTOPHI.

4. BHenpeHue ceTeBbIX (HOpM peaH3alyuy MporpaMM JA0MOJHUTEILHOTO 00pa30BaHus.

5. OpraHu3anus BHEYPOUHOH [EATEIbHOCTH B KaHUKYJSPHBIA mnepuona, pazpaboTka
COOTBETCTBYIOLIMX OOPa30BATEIbHBIX IPOrpaMM, B TOM YHCJE JUIS MPUIIKOIBHBIX
Jlarepen.

6. Bosneuenne 00ydarommMxcs ¥ NeAaroroB B MPOEKTHYIO IESTETbHOCTb.

7. OOecnedeHue pealu3allid Mep IO HEMPEPHIBHOMY Pa3BHTHIO MEJArOTHUECKHUX H
yIpaBJIEHUECKUX KaJpOB, BKJIIOYAs TMOBBINICHHE KBATH(QHUKAIUUA PYKOBOIHUTETIEH WU

TIe1aroroB Llentpa, peaTn3yoImux OCHOBHbIE u JIOTIOJTHUTEIIbHBIE
o0meobpa3oBaTebHble  MPOTPAMMBI  €CTECTBEHHOHAYYHOTO  TEXHOJIOTHYECKOIO
npodus.

8. Peanmzauus meponpusiTuii mo WHGOPMHUPOBAHHIO M MPOCBEIICHHIO HACEJIEHUS B
00J1acTH eCTEeCTBEHHOHAYUHBIX U TEXHUUYECKUX KOMIETEHI[HH.

9. HudopmanroHHOE COMPOBOXKACHHE YUeOHO-BOCIHTATEILHON AesiTenbHOCTH [leHTpa,
CHCTEMBl BHEYPOUYHBIX MEPONPHUATHH C COBMECTHBIM YYacTHEM JETEH, Iel1aroros,
POOUTENBCKON OOLIECTBEHHOCTH, B TOM 4YHC/Ie Ha cailTe oOpazoBaTeibHON
OpraHM3allMy U UHBIX HHGOPMAaIMOHHBIX pecypcax.

10. CopmelicTBHE CO3MAHUIO H Pa3BUTHIO OOIIECTBEHHOTO JBHIKEHHS IIKOJILHHKOB,
HalpaBjICHHOTO Ha JIMYHOCTHOE pa3BUTHE, COLHMAIBHYIO AaKTUBHOCTH Uepe3
IPOEKTHYIO NEATEIbHOCTb, Pa3IM4YHbIE MPOTPaMMBI JIOMOJHUTEIBHOTO 00pa3oBaHus
JIETEN.



[Ipunoxenue 5

IratHoe pacnucanue LlenTtpa « Touka pocray

Kareropus nepconana [To3unuus (comeprxanue KonunuectBo
JEATEJILHOCTH ) LITATHBIX €IUHUII

YmpaBneH4eckuit PykoBoautesnn

epCcoHal

OcHOBHOI niepcoHa
(yueOHas yacTp)

Ilenaror mo nmpeamery
CXUMHS

[lenaror no npeamety
«Ouomnorus»

Ilenaror no npenmerty
«puznkay

[lenaror nOMOJHUTENBLHOIO
00pa3zoBaHMs




