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IMOJIOM™ 1L

0 MOPs/IKe OCYIIeCTBJIEHHS 1eITeJJbHOCTH M0 00pa30BaTeIbHbIM
MporpaMMaM M MCI0JIb30BaHuA 000pynoBaHusa B ka0uHerax « TOUKA
POCTA» I'BOY COI c. Yepnoska um. lemugosa K.II.

. O01ue moJ10KeHus

[lepeuenr cTaHgapTHOTO KOMILIEKTa oOopyaoBaHMs g ocHameHus Llentpa "Touka pocra
c(OpMHUPOBAH C yYETOM pPsiia IPUHIIUIIOB, B TOM YHCJIE:

[IpyHuMn npeeMCTBEHHOCTH cucTeM obopynoBanus. OOopyaoBaHue JUIsi  POBEICHUS
YUYEHHUYECKUX MPaKTHYECKUX pPabOT sBjseTcs OOMMM JJii yYpOBHEH OCHOBHOTO OOILEro H
cpengHero oOmero oOpa3zoBanusi. B cucteme  HariasAHBIX — CPEACTB  OOydeHHUS H
JIEMOHCTPAIlMOHHOTO OOOPYAOBaHUS HMMEIOTCS 0a30Bble 3JIEMEHTHI, OOIIME s OCHOBHOTO
obmero u cpenHero obmero oopazoanus. [ludposas nmaboparopus u 060pyn0BaHHE OOIIETO
Ha3HAYEHUs MO3BOJIIOT 00ECleunBaTh JAEATEIbHOCTh 00yJalomuXcs Kak B OCHOBHOW, Tak U B
CTapuieil 1IKojie, a B COBOKYIHOCTH ¢ IU(POBBIMU J1abopaTopusiMu 1o (usmke, OUONOTUH U
XUMHUU - TIPAKTHYECKYIO JEATENbHOCTh B PAMKAX M3YUEHHs €CTECTBEHHO-HAYUHBIX MPEIMETOB B
10 - 11 knaccax Ha yriyOJI€eHHOM YpOBHE.

[TpuHIMN coyeTaHHs] KJIACCMUECKUX M COBPEMEHHBIX CPEICTB HU3MEPEHUl M CIocoOoB
SKCIIEPUMEHTAIILHOTO UCCIIeJIOBaHUs sBJIeHUM. B cocTaB 000pyaoBaHUs BXOISAT KIACCHUECKHE
CpeAcTBa M3MepeHHs (HampuMep: AMHAMOMETPBI, CTPEIOYHBbIE aMIEpPMETp M BOJBTMETP) U
g poBble TpUOOpHI (Hampumep: HudpPoBbIE BEChl, CEKyHAOMED) U 1aTuuku. CoOnroaeHIe 3TOro
NPUHIUIIA UMEET 0co00e 3HaueHHe JJIS YPOBHS OCHOBHOI'O 00Iero oOpa3oBaHHsl, MOCKOJIBKY
3J1eCh MPOMCXOJUT 3HAKOMCTBO CO CIOCOOaMU U3MEpEeHHs (PU3NUECKUX BEIUYUH, (HOpMHUpYyeETCs
NOHUMaHWE TPUHIUIIOB JIEHCTBHS aHAJIIOTOBBIX HW3MEPHUTEIBHBIX MPUOOPOB M 0OecCreunBacTCs
Nepexo/l K UCIOJIb30BaHUIO0 HHCTPYMEHTOB LIM(POBOH 1ab0opaTOpUu.

[IpuHtunn  mpuopuTeTa  YYCHHYECKOTO  DKCIEPUMEHTAa I pealn3alldd  CHCTEMHO-
JeATeTLHOCTHOTO TOAXO0Aa. Peanm3anus CHUCTEMHO-AEITEIBHOCTHOTO IOAX0Ja B OOY4YCHHH
€CTECTBCHHO-HAYYHBIM MpeaMeTaM Oa3upyeTcss B TEPBYIO oOdYepelb Ha BOBIICUCHHH
00ydJaronuxcsi B MPAKTUUYECKYIO JEATEIBHOCTh TO MPOBEACHUIO HAONIOACHUN M OIBITOB.



HOBTOMy 3HAYUTCJIbHAsA 4aCTb HaGHIO,Z[eHI/Iﬁ 1 OIIBITOB, KOTOpHG B TpaI[HHHOHHOﬁ METOAUKE
MpeIaraiuch Kak JEMOHCTPAllMOHHBIE, TIEPEHECEHBl B pa3ps YUeHHYEeCKux pabdot. Ciemyet
OTMCTHUTH, UTO B HACTOAIICC BpeMSI H3yquHe (I)I/I3I/IKI/I, XUMHUHU U 61/IOHOFI/II/I B OCHOBHOﬁ HIIKOJIE U
Ha 0a30BOM YypOBHE CTapIIe IIKOJBI OPUEHTHPYETCS Ha OCBOCHHE ECTECTBEHHO-HAYYHOMU
rPAaMOTHOCTH, KOTOpPOE€ HJET uYepe3 pa3BUTHE CIHOCOOHOCTEH ydYallMXCs aHAIM3UPOBATh
pa3Ho00pa3HYI0 €CTECTBEHHO-HAYUYHYIO WH()OPMAIIUIO M HCIIOIB30BATh IMOJTYYCHHBIC 3HAHUS JUIS
OOBSCHCHHUSI SBJICHUH MW TPOIECCOB OKPYKAIOUIEr0 MHpa; TOHHMaTh OCOOCHHOCTH
HUCIIOJIB30BAHUS METOOOB CCTCCTBO3HAHUA JIA HOJIy‘-IeHI/ISI Hay‘-IHBIX JaHHBIX, HpOHBJISITB
CaMOCTOATEJIBHOCTh CYXXJIECHUM W TOHMMAaTh pOJIb HAayKHM M TEXHOJOTMYECKHMX WHHOBALUA B
pa3BI/ITI/II/I O6H.[CCTBa; OCO3HAaBaTh BaAXXHOCTb Hay‘-IHBIX I/ICCHG,Z[OBaHI/Iﬁ U HUX CBsA3b C HaAIIUM
MaTepUAIbHBIM OKPYKEHUEM U COCTOSHUEM OKpY X aromiei cpeabl. OpreHTalUs Ha €CTECTBEHHO-
HayLIHyIO I‘paMOTHOCTL Hpennonar aCT aKOCHT HAa METOJOJIOTUIO HayKI/I nu HaHpHMYIO CBsA3aHO KaK
C 06H_II/IM YUCJIOM y‘-IeHI/I‘IeCKI/IX OIIBITOB B KprElX CCTCCTBCHHBIX HayK, TaK U HaHpaBJIeHHOCTbIO
uX Ha GOPMHUPOBAHUE CAMOCTOSITEIIBHOCTH JIEHCTBUI MPY TPOBEICHUH HAOIOICHUN, H3MEPECHHIMA
1 YICCJICJOBAaHUH.

Il Ucnosib30BaHue cpeACTB HATJISITHOCTH M Y4eOHOro 000py10BaHuUsl

Hcnonp30BaHue CPEICTB HAMNIIHOCTH W ydeOHOro oOOpydOBaHWs B Y4eOHOM Tpoliecce
HaIpaBJICHO Ha BBIMTOJHEHUS CIEAYIOMMX (PYHKIUNA: 00€CIeuynBaOT 0oJiee MOJHYI0 U TOYHYIO
uH(popMaLK0 00 N3y4aeMOM SIBJIEHUU WIM OOBEKTE U TEM CaMbIM CIIOCOOCTBYIOT IOBBILLIEHUIO
KadyecTBa OOYYCHHsS; MOMOTalOT B MaKCUMAJIBHOW Mepe pPa3BHUTh I03HABATEIIbHBIC HHTEPECHI
ydalmuxcs; MOBBIIIAOT YPOBCHb HArIAAHOCTH U OJOCTYITHOCTHU O6yquH$[; YBCINYHBAIOT 00BeEM
CaMOCTOSITEIILHOW paOOThI yUaIIUXCsl HA YPOKE M BHEYPOUHOM JICATEILHOCTH; CO3/IAl0T YCIOBHS
UL OpPraHu3aluyd  [PAKTUKO-OPUEHTUPOBAHHOM  MPOEKTHOM W HMCCIEA0BATEIIbCKOU
NESITEIbHOCTH, JIAalOT BO3MOXKHOCTh JOCTYIIHEE M TIIYOXKE PaCKPBITh COJCpKAHHUE YUEOHOTO
MaTepuaia, CiocOOCTBYIOT (POPMHUPOBAHUIO Y yUAITUXCS MOJIOKUTEITHHBIX MOTUBOB O0yUCHUSI.

Baxneiimeil yactbto ocHamienusi Llentpa "Touka pocra" sBnsercs nudposas naboparopus,
nepevyeHb JaTYMKOB KOTOPOH IO3BOJSET MCIOJNB30BaTh ATy J1a0OPAaTOpUI0 NPH H3YyYEHHH
¢u3uku, XUMUU U Ouojoruu. BeelneHHe B HIKOJBHBINA HKCHEPUMEHT HU(POBBIX TATUYUKOB IS
PETUCTpAIH Pa3IMYHBIX BEITMYMH U BO3MOXXHOCTH HCIIOJB30BATh KOMITBIOTEP (CMAapT(OH MIH
IUTAaHIIET) Ul pacdyeToB U O(OPMIIEHUS PEe3yJIbTaTOB ONBITOB, MO3BOJSIET MEPEHTH HA HOBBII
Ka4eCTBEHHBIH YPOBEHb IPOBEICHUS N3MEPEHUH, YIIPOCTHB MPOIECC N3MEPEHHUI 1 TTOBBICHB HX
ToyHOCTh. llosiBIeHHE IMQPOBBIX TEXHOJIOIMH B Ja0OpAaTOpPHBIX pabOTax MOBBIMIAET HX
aKTyalbHOCTh M TPHUBIEKATEIFHOCTh B CO3HAHWU COBPEMEHHOTO IIKOJBHHUKA, YCHIIUBACT
HarJsIIHOCTh Kak B XOJI€ OMBITOB, TaK W IMpH 00paboOTKe pe3yibTaTOB C HCIOJIb30BaHUEM
NPOTPAMMHBIX CPEACTB. J[JIsi SKCTIEPIMEHTOB IO OMOJOTHHA M XUMHH 3TO SIBISETCS 3HAYHMBIM
NEepexo70M OT KaueCTBEHHBIX HAOIIOIEHUH U OIBITOB K KOJMYECTBEHHBIM YKCIIEPUMEHTAM.

Hcnons3oBaHue I.IH(I)pOBOfI J'Ia60paTOpI/II/I CYIICCTBECHHO HM3MCHACT IMOAXOAbI K MPOBCACHUIO U
ACMOHCTPAlMOHHBIX, 1 YYHCHUYCCKUX OIIBITOB:

Hcnonb3oBanue nUQPOBBIX AATYMKOB B KAadeCTBE H3MEPUTENBHBIX MHCTPYMEHTOB H3MEHSET
MOJIXO/IbI K MPOBEICHUIO MIPSIMBIX U3MEPEHUN (PU3NYECKUX BETUYHH.

TpamuIMOHHO B KadyecTBE CPEICTB HM3MEPEHUs HCIOJIb30BAIUCH MPOCTEHININE HHCTPYMEHTBI
(ppIYaKHBIC BECHI M Pa3HOBECHI, MEH3YpKa, TUHAMOMETP, TEPMOMETP) U CTPEIIOYHBIC MPUOOPHI
(ammiepMeTp U BOJILTMETD).

Hcnonp3oBanre nupoBbIX JaTYUKOB [MO3BOJISIET HA COBEPUICHHO APYTrOM KauyeCTBEHHOM YpOBHE
MPOU3BOJUTH H3MEPEHHUS] BPEMEHHU, PACCTOSHUSA, HMETh BO3MOXKHOCTh PErHCTPUPOBATH H
HAOMOIaTh M3MEHEHHWE BO BPEMEHHM TaKMX BEIMYMH KakK TeMIlepaTrypa, 3JIEKTpUYEeCcKoe
HarpsKeHue, CHJia TOKa U T.J.



OTH BO3MOXKHOCTH TO3BOJISIIOT, HAIIPUMEP, HAa YpOKaxX (PU3UKU C BHICOKOH TOYHOCTBIO U3MEPUTh
MTHOBEHHYIO CKOPOCTbH Tella, IBHXKYIIErocsi HepaBHOMEpPHO, HAOII0IaTh B JUHAMHKE IMPOIIECC
JIEKTPOMAarHUTHOM MHIYKIUM, BO3HUKHOBEHHWE U HW3MEHEHHE HHIYKIIMOHHOIO TOKa,
UCCIIE0BaTh HM3MEHEHHME TEMIIEpPATypbl C TEUEHHUEM BpPEMEHU B IIPOLECCE YCTAHOBJICHUS
TEIJIOBOTO PABHOBECUS U T.JI.

Ha ypokax OuOJIOrMM MOSIBISETCS BO3MOXKHOCTb IOJIYYHUTh KOJIMYECTBEHHbBIE JaHHBIE MPU
NPOBEICHUN ONBITOB, HANpUMEp: TNPU ONpeAeseHHH (AKTOPOB, BIHMAIOIUX HA CKOPOCTbH
nporecca (OTOCHHTE3a, IPU H3YYEHUM JbIXaHUs KOPHEM M JIMCTbEB, IPU HCCIIECIOBAHUU
YCJIOBHMM IPOPACTAHUS CEMSH U T.J.

Ha ypoxax XuMHM Ha KOJMYECTBEHHBI YpPOBEHb NEPEXOJAT NPAKTHUUECKHE pabOThl 110
M3YUYEHUIO IIpOLlecca AIIEKTPOJU3a, HUCCIENOBAHUE HK30TEPMUUYECKHX M SHIOTEPMHUYECKUX
peakiuii, teroBoro 3ddekra ropenus TommmBa U T.A. C HCIONB30BAHHEM TPAJAUIIMOHHBIX
"aHAJIOTOBBIX" CPENICTB MMOAOOHBIE U3MEPEHUS BHIIOJHUTH HEBO3MOKHO. O/IHAKO, MPH MEpexo/ie
Ha OU(POBYIO JIAOOPATOPUIO B TEMATHYECKOM IUIAHUPOBAHWU HEOOXOIUMO MPEIyCMOTPETh
JOTIOTHUTEIbHOEe  BpeMs I oOydeHus paboTe ¢  JaTYMKaMu, BKJIOYas COOpKY
SKCHEPUMEHTAIIBHOW YCTAHOBKHM C JaTYMKaMHU, CHATHE IOKAa3aHMM C 3KpaHa KOMIIbIOTEpa,
ONPEAEIICHUE MTOTPEIIHOCTEN U3MEPEHUI.

[ paboThl ¢ 1U(pPOBBIMU AATYUKAMU UCIOJIB3YETCS CIIELIUAIbHOE IPOrPAMMHOE 00ECTIeUeHHE,
YCTAHOBJICHHOE Ha KOMIIbIOTep. /i1 KOMMyHUKalUK HU(POBBIX 1aTYUKOB, 3aIIUCH U XPAHEHHS
uH(pOopMaLny, TOJYYEHHON ¢ UX MOMOILbIO, HU(POBast TaOOPATOPHsI UCTIONb3YETCS B KOMILIEKTE
C HOYTOYKOM C HEOOXOIMMBIM YCTaHOBJIEHHBIM IPOTPAMMHBIM 00€CIIEUCHUEM.

Hcnonp30BaHne KOMIBIOTEPHOH (DOPMBI PErHCTpaldu MOJYYCHHBIX 3HAYCHHU M TOCTPOCHUS
rpaduKoB M3MEHSET TMOAXOIbl K O(GOPMIICHHIO JIAOOPATOPHBIX W MPAKTHYECCKHX paboT
o0y4aronuMucs.

JlaHHbIe, OJTyYEeHHBIE IPU MOMOIIU IU(PPOBBIX JATYUKOB, BHOCITCS B JIEKTPOHHBIE TaOIMIIBI,
YTO MO3BOJISIET CTPOUTH IpaMKU 3aBUCUMOCTEN UCCIIelyeMbIX BEIMYMH HA SKpaHe KOMIIbIOTEpa.
Ha ocHoBanuu 3TuX rpadukoB AenaTh BHIBOJBI O XapaKTepe 3aBUCUMOCTH BEIMYUH OT BPEMEHU
WIK JApyrux mnapamerpoB. Ha yrimyOneHHOM ypoBHe IienecooOpa3sHO o00y4aTb HpPOBOIUTH
aNnpOKCHMALIMIO BHIOPAHHBIX TOYEK UTOIOBOM IpaduiyecKoil 3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH I103BOJISIOT ABTOMATU3WPOBATh PYTUHHLBIC MPOUCAYPHI 3alIOJTHCHUA
TaOJIUII, BBIOJHEHNWE OJHOTHUITHBIX pacdyeToB, mocTpoeHus: rpadukoB. [ludposas doroxamepa
no3BoyisieT choTorpadupoBaTh COOPAHHYIO AKCIEPHUMEHTAIBHYIO YCTAaHOBKY W IMPUKPEIUTH
dotorpaduro B 3NEKTPOHHBIN 0T4eT. Takum 00pa3om, OCYIIECTBIAETCS MEPeXoa K 0hopMICHUIO
DIIEKTPOHHOTO OTYETa O TPOJIEIAHHOM SKCIIEPUMEHTE, TMPOCKTHOW WIIM HCCIIEAO0BATEILCKOM
pabore.

B03MOXHOCTh HCITOJIB30BAHUS BI/I,ZIGOH36J'II0216HI/I$I 3a MPOLECCOM BBINMOJTHCHUA HNPAKTHUYCCKUX
pa60T O6y‘-IaIOH_[I/IMI/ICSI U3MCHACT IOAXOJbI K OICHUBAHHIO pa60T.

OJEeKTPOHHBIM OTYET O MPOJAETAaHHOM NPAKTHYECKOM paboTe MOXKET COMpPOBOXKAATHCS
npukperieHHon ¢dotorpadueil, koTopas MO3BOJIIET OIEHHMBATh MPABUIBLHOCTH COOpaHHOU
HKCIEPUMEHTAIbHOM YCTaHOBKHM, OoJiee TIOJIHO OIpeneNsaTh MOJHOTY W HPaBUIBHOCTD
TIPOJICTTAHHOTO WCCIIeIOBaHMUS, aHATM3UPOBATH JIOCTOBEPHOCTh MPECTaBICHHBIX
OKCIEPUMEHTANbHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBINOJHEHHUH pa3HbIMU TpYINIaMH
00yJaronuxcsi pa3HbIX UCCIEIOBATEIBCKUX PabOT I€7€CO00pa3HO HCIIONh30BaTh BUICO3AINCH
BCEro xojia paboT. B 3TOM cilydae OIEHMBATHCA MOTYT HE TOJBKO INpEIMETHBIC Pe3yIbTaThl,
CBSI3aHHBIE C TIPOBEJCHHEM KOHKPETHOTO OJKCIIEPUMEHTa, HO M KOMMYHUKATHBHBIE H
pErylaTUBHbBIE JCHCTBUS: IJIaHUPOBAHUE pPaOOTHI, OTCIEKHBAaHUE XoJa pPabOThI, KOPPEKIIHs
IiaHa paboThl, KOMMYHHUKAIUs B COBMECTHOW JESTEIbHOCTH, Hanmuyue (WIK OTCYTCTBHUE)
KOH()JIUKTOB M CIIOCOOBI UX PEIICHUS.



Hcnonb3oBanue mu(ppoBbIX J1a00paTopuii CYIIECTBEHHO PACHIMPSET CIIEKTP BO3MOXKHBIX OIBITOB
U MCCIIEJOBAHUM, OCOOEHHO 3TO KacaeTcsl U3y4eHHs OMOJIOIHU U XUMUH.

Pacmpenune cnexrtpa BO3MOKHOCTEM MOKHO NPOMJUIIOCTPUPOBATh Ha IPUMEPE H3YUYCHMS
3JIEKTPOMArHUTHON MHAYKIMH B Kypce ¢u3uku. [Ipy ncnoap30BaHUU CTPEIOYHOTO aMIIEpMETpa
TPaJUIIMOHHO HAOIIOAAIOT JHIIb (PAKT BOZHUKHOBEHUS MHIYKIIMOHHOTO TOKA B MPOBOJHHKE H
W3MEHEHUE €r0 HAlpaBICHHUs IPU HM3MEHEHUM CKOPOCTM BHECEHUS MarHuTa WIH €ro
noJsipHocTu. Vcnone3oBanue nuppoBOro JaTdyuka MO3BOJSIET MOMYYHTh ocuuiuiorpamMmy DJ1C
WHAYKIIMH, BO3HUKAIOIIEH B KarTyllIKe, IPU IPOJETe 4Yepe3 HEee MarHuTa. OTO IO3BOJIAET
CpaBHMBaTh 3Ha4eHMsI MakcuMalibHbIX DJIC mpu nposere yepe3 KaTyLUIKy MarHura ¢ pa3HbIMH
CKOPOCTSIMH M C pa3HOM NOJSPHOCTBIO, AHAIM3UPOBAaTh BHJ IIOJIYYEHHOH 3aBHCHMOCTH,
KOHCTPYMPOBATh 3KCIIEPUMEHTAJIbHBIE 33aUH 110 U3YUYEHHUIO 3JIEKTPOMAarHUTHON MHTYKIUH.

[udposas nabopaTtopusi MO3BOISIET OPraHU30BATh MPOEKTHYIO M Y4eOHO-HCCIEI0BATEIbCKYIO
JIeATEIFHOCTh IIKOJBHUKOB KaK B PaMKaX YpPOKOB, TaK M BO BHEYPOUYHOH [JESTEIHHOCTH.
Hanmuune pa3HooOpa3HbIX NHM(POBBIX JATYMKOB JaeT BO3MOXKHOCTh IIPOBOAMTH CaMble
pa3HooOpa3HbIe MCCIENOBaHMS, ONMUPAsCh HA MHTEpECh oOydarommxcs. B xadecTBe mpumepa
MOXKHO TPUBECTH HCCJIECJOBAaHHS SKOJOTHYECKON HANpPaBICHHOCTH IO BBISABICHUIO (DaKTOPOB
3arps3HEHUS] OKPYKAIOMIEH Cpe/bl, N3YYEHUIO SKOJIOTUYECKOTO COCTOSHHS TTOMEIIEHUH HIKOJIBI,
HOYBBI, BO31yXa B HACEIIEHHOM ITyHKTE M T.A. MccienoBaTenbckue pabOThI C MCHOIb30BAaHHEM
nu(pOBBIX JATYMKOB Iesiecoo0pa3Ho mnpeararh ydamummes 10 - 11 kmaccoB B pamkax
00s13aTeNbHON Ui HUX TPOEKTHOH JeATEeIbHOCTH. BBINONHEHHE TakuX NPOEKTOB SBISETCS
OCHOBAHHEM ]IS OLIEHKH HE TOJBKO YPOBHS C(hOPMHUPOBAHHOCTH MPEIMETHBIX PE3YIbTATOB, HO
UTOTOBOH OIIGHKM JOCTIIKCHHUSI METAINPEIMETHBIX Pe3yJbTaTOB OO0YYEHHs: KOMMYHHUKAaTHBHBIX
(KOTOpbIE OLIEHMBAIOTCS KaK B TIpollecce MPOBEACHUS pabOThl, TaK M B IPOIECCE 3alUTHI
IPOEKTA WU MCCIIECIOBAHNSA) U PETYIATUBHBIX (KOTOPBIE OLIEHUBAIOTCS B IPOIIECCE BBITOTHEHHS
MIPOCKTA).

OcHamienue a8 u3yd4eHuss (GU3MKKM  TPEACTaBIEHO B BUJAE  000pylOBaHMS  JUis
JIEMOHCTPAIIMOHHBIX ONBITOB M O0OPYAOBaHHS JJs JTa0OPaTOPHBIX PadOT M YUEHHUUECKUX
OTIBITOB, BKJIOYasi OOIIYIO /JIs1 €CTECTBEHHO-HAyYHOTr0 UK HU(POBYIO Ta0OpaTOPHIO, a TaKXKe
uudpoByro nabdoparopuio 1Mo ¢uznKe (Kak JMOMOJHUTEIBHBIA SJIEMEHT I YIIyOJIEHHOTO
u3ydeHUs PU3MKH).

JleMoHCTpallMOHHOE 00OpYyZOBaHUE OOECleYrBaeT BO3MOXKHOCTh HaOIOAEHUS OOJBIIMHCTBA
HN3Yy4aCMBbIX ﬂBHGHI/Iﬁ, IMponecCOB U 3aKOHOB. OTO BO3MOKHO Ipu ONTUMAJIIBHOM COYCTAaHHUU
AHAJIOTOBBIX M IU(POBBIX CPEACTB HAOMIOIEHUs, aHaJIM3a W3MepUTeNnbHOM MHpopManuu. Tak,
Hampumep, A8 Kypca (HU3UKH OCHOBHOHM IIKOJIBI €CTh BO3MOXHOCTb JIEMOHCTpAIUH
KIIACCUYCCKUX JCMOHCTPALMOHHBIX JKCIICPUMCHTOB: IIaJCHUC TCII B pr61<e HBIOTOHa,
JIeMOHCTpalus JIeicTBUs aTMOC(epHOro naBiieHus, 3akoHa Ilackans, u3MeHeHUs oObeMa Tel
IIpU HarpeBaHuM (OXJIAXKJIEHUH), IPUTHKEHUS MoJieKyn U T.1. Habop mo anexTpocTaThke Jaer
BO3MOXHOCTh JIEMOHCTpAllUM dJEKTPU3ALMK TeJl, 3aKOHa COXpaHEHMA 3apsaja, JIMHUM
HANPSHKEHHOCTH DJIEKTPUYECKOTO TMOJIST M T.J. M MOXKET HCIIOJIb30BaThCcs KakK § Kilacce MpH
U3YyYEHHH 3JIEKTPOMArHUTHBIX SIBIIEHUH, Tak U B 10 Kacce npu n3ydeHuH anekTpoctaTuku. [Ipu
MMPOBEACHNHN JECMOHCTPAIIMOHHBIX OIIBITOB MTOJI>KHBI CO6J'IIO)13TBC$I Tpe6OBaHI/I5[ K UX HarJIs1AHOCTHU
(fICHaSI 1 IIOHATHAs IIOCTaHOBKaA OHBITa), BUJUMOCTH IJId BCEX yUallIUXCs Kjiacca (HpI/I HaJInm4yun
MEJIKUX JeTajeil HCIONb3yeTCs UX YBETHYEHHOE M300pa)KeHHe NMpH MOMOIIM Bed- Kamephl),
OSMOIMOHAJIBHOCTH U, II0 BO3MOXXHOCTH, 3aHUMATCIBbHOCTHU (JIGMOHCTpaHHOHHBIfI OIIBIT OOJIXKEH
BBI3bIBaTh HMHTEPEC YYAIIMXCs, CO37aBaTh MOTHUBAIMI0 K H3YYEHHUIO NpeaMeTra) H
yoenuTenbHOCTH (TIOKa3bIBaTh TOT 3P (HEKT, Ha IEMOHCTPAIMIO KOTOPOTO OH OBLIT HAIIPABJICH).

OpHako peanu3alys AEATEIBHOCTHOIO MOAXO0Ja B O0OyuyeHMHM (U3MKE MEPEHOCHUT aKLEHT C
JEMOHCTPALIMOHHOI0 3KCIEpPUMEHTAa Ha ydeHHueckuil. Hampumep, 1o MexaHUKe UCCIIEJOBaHHE
KMHEMAaTUYEeCKMX 3aKOHOMEPHOCTEH, 3aKOHOB JUHAMUKH, KOJIEOATENbHBIX  JBH)KEHUI
NIEPEHECEHO B YYCHMUYECKUI IKCIEPHUMEHT C COOTBETCTBYIOUIMM HabopoM obopynoBanus. [Ipu



U3YYEHHUH 3JIEKTPOJUHAMUKHU JTa0opaTopHOEe 000pyIOBaHHE MO3BOJISET UCCIEAOBATh HE TOJIBKO
3aKOHBI TIOCTOSIHHOTO TOKa, HO C HMCIOJIb30BaHHEM KOMITBIOTEPHOTO OCIMLIOrpada Mmo3BONIseT
npoHa0MIoaTh W HMCCIENOBAaTh AIIEKTPUUYECKHE IENH MEPEeMEHHOTO TOKa, OJIOK JHOJI0B
MO3BOJISIET MCCIEIOBATh BOJBTAMIICPHBIE XapaKTEPUCTUKU nauoja. Ilpu H3ydeHHH ONTHKH
1abopaTopHOe  00OpyJOBaHHE IO3BOJIIET M3YYHTh 3aKOHBI T'E€OMETPUYECKOM  ONTHUKU
(mpenoMiIeHHE CBETa B MONYLMIMHIPE U MOJyYeHUE N300paKeHUs B JTMH3aX) U TMPOHAOIIOATh
OCHOBHBIC SIBIICHHSI BOJIHOBOM ONTUKM (MHTEpQEpPEHUUS M MOJSAPU3AIMA), HCCIENI0BATh
Tudpakuuio cBeta (InppakIHoOHHAas PEeIeTKa).

B cootBercTBUM ¢ mpeAMETHBIMH pe3yibTaTaMu oOyueHHs (u3uke OoOOpyIdOBaHUE IS
YYEHUYECKUX OIBITOB 00ECIIeUNBACT MPOBEACHHUE CICTYIONINX THIIOB PabOT, CrpyINIHPOBAHHBIX
10 BUJAM JEATEIbHOCTH, HE3aBHCUMO OT UX TEMATUYECKON MPUHA ICKHOCTH:

1. IlpoBenenue mpsMBIX HU3MEpEeHUH (U3MYECKHX BENIWYMH (M3MEpPEHHE Macchl, 00beMa
KHUJIKOCTH, TEMIIEPaTypbl >KHJIKOCTH, CHJIBI, CHJIBI TOKa, HANPSHKCHHUS) C HCIIOJIIB30BAHUEM
aHAJIOTOBBIX U IU(POBBIX TPUOOPOB.

2. IIpoBepka 3aJaHHBIX NPEANONOKEHUN (IpsMble HW3MEpeHUs (U3MYECKUX BEIUYUH H
CpPaBHEHME 3aJJaHHBIX COOTHOLIEHMH Mexay HUMM). Hampumep: mpoBepka ycloBUM IUIaBaHUS
TeJN, YCIOBUH paBHOBECHs pblyara M OJOKOB, 3aKOHOMEPHOCTEH TIOCJIeI0BAaTEIIbHOTO U
NapauIeJIbHOTO COEAMHEHUS TPOBOJHUKOB U T. 1.

3. Pacder 1o nmoiy4eHHBIM pe3yJbTaTaM MPsIMBIX H3MEPEHHI 3aBUCHMOTO OT HUX Tapamerpa (B
OCHOBHOM 1IKOJI€) U KocBeHHble m3Mepenus (B 10 - 11 wiaccax). Hampumep: yckopenue tena
IIpY PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO NaJEHHUS, KECTKOCTb MPY>KUHBI,
KO3(PULIMEHT TPEHUs CKOJIbKEHUs, MeXaHu4ecKasi paboTa U MOLTHOCTb U T.1.

4. HabnrofeHue sIBIEHUN M NOCTAaHOBKA OMNBITOB (HAa KAUECTBEHHOM YPOBHE) IO OOHApPYKEHUIO
(GakTopoB, BIMSIOIMIMX HA MpPOTEKaHWE JaHHBIX sBlIeHU. Hampumep: mnpsMonuHeliHoe
pacrpocTpaHeHHE CBETa, AUCIIEPCUs CBETa; M3yueHHE CBOMCTB N300pakeHHs B IIJIOCKOM 3epKaje
U T.IL.

5. HccrnenoBanue 3aBUCHMOCTH OJHOM (PU3MUECKOW BEIMYHMHBI OT APYToMl ¢ MpeacTaBIeHUEM
pe3ynbTaToB B BHJE Ipaduka U pacyeTa MCKOMOro napamerpa. Hampumep: 3aBUCUMOCTH MyTH
PaBHOMEPHO IBMJKYILErocs Telda OT BPEMEHM JABMIKEHUS Te€ja; CHJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOPMAJILHOTO JIaBJICHUsI, KauyecTBa 00pabOTKH MOBEPXHOCTEH Tel U HE3aBUCUMOCTH CHJIBI
TPEHMsI OT IUIOLIAJM CONPHUKOCHOBEHUS TE€J; CWIbl YIPYTOCTH OT YAJUHEHUS MPYXKUHBI
BBITAJIKUBAIOIIEH CUJIBI OT 00beMa MOTPYKEHHOW YacTH Tela U OT IUIOTHOCTH >KUIKOCTH, €€
HE3aBUCHMOCTHU OT IUIOTHOCTH TeJla, OT INIyOHHBI, Ha KOTOPYIO MOIPYKEHO TEJO U T. 1.

JlaGopaTtopHoe 00OpyAOBaHHE OOECIEYMBAET CAMOCTOATENbHBIM YYEHWYECKUH SKCIEPUMEHT,
KOTOPBIA MOXKET UMETh pa3inyuHble (OpMbl: GPOHTATIBHBIN SKCIIEPUMEHT ((PPOHTAIBHBIE OMBITHI
u 1abopaTopHble paboThl), pabOTHI TPAKTUKyMa, YIEOHO-UCCIIEA0BATEIbCKHE PAOOTHI M POEKTHI
HKCIEPUMEHTAIBHOTO XapakTepa. [Ipu 3ToM HOpMAaTHBHO-0053aTeIbHBIM BHE 3aBHCUMOCTH OT
ypoBHSI u3ydeHHs] (Qu3uku (0a30BbI WM YIUIyOJIEeHHBIM) W 00pa3oBaTeNIbHON MIpPOrpaMMbI
(OCHOBHAs WJIM CPEIHSISI IIKOJIA) SIBJISIETCS. (PPOHTANBHBIN 3KcriepuMeHT. IMEHHO mocpecTBOM
(GpOHTANBHOIO HKCIEPUMEHTa JOCTUTAIOTCS TMPEAMETHBIE PEe3ylbTaThbl 3KCHEPUMEHTATbHOIO
XapakTepa, a YyJalluMHCS OCBaMBAIOTCA CHOCOOBI JIEHCTBHI, COOTBETCTBYIOIIME YKa3aHHBIM
BbIIIE MIATH TUNIAM paboT. JIabopaTopHbIi MpakTUKYM Lienecoo0pa3eH TOIbKO MPH YIiyOJIeHHOM
YPOBHE U3yU4€HUs IPEIMETA.

OnTUMaNbHBIM ISl TOCTHIKEHUS IIeJiel MpOBEIEHUS (PPOHTAILHOTO JKCIEPUMEHTA SBISETCS
npelcTaBiIeHue J1ab0paTOpHOTO OOOpYIOBaHUS ¥ MaTEepPHAOB B BHUAEC TEMaTHYECKUX
KOMIUIEKTOB 10 MEXaHHKE, MOJIEKYJISIpHOUN (U3MKe, 3JEKTPUUECTBY U ONTHKe. Vcmnonbp3oBaHue
TEMaTUYEeCKHX KOMIUJIEKTOB CIIOCOOCTBYET (POPMUPOBAHUIO TAKOTO BAKHEHIIETO YMEHUS, Kak
non0op ydyammmucs oOOpyIOBaHHS B COOTBETCTBUU C II€JIbIO MCCIEIOBAaHUS U3 U30BITOYHOU



HOMEHKJIATyphl TPEIOKEHHOIO KOMIUIEKTa; MO3BOJSET MPOBOAUTH SKCHEPUMEHTAIBHYIO
paboTy Ha mI000M 3Tale ypoKa; YMEHbIIAET TPYAOBBIE 3aTpaThl yYUTENs MPU MOATOTOBKE K
ypOKaM, MOCKOJIbKY HE TpeOyeTCsl MepeKOMIIOHOBKA 00OPYIOBAHHS B COOTBETCTBHUHU C 33aa4aMuU
KOHKPETHOI'O YpOKa.

[Ipy mIaHUpOBAaHUM MPAKTHUECKUX PabOT BaXKHO UMETHh B BHJY, YTO MPEIMETHBIE PE3YIbTATHI
9KCHEPUMEHTAJIBHOIO XapaKTepa MOT'YT ObITh OCBOEHBI TOJBKO IPHU ONTUMAIbHOM COYETAaHUU
KPaTKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB U OJJHOYACOBBIX JTAOOPATOPHBIX PadoT.

Baxnoe 3HaueHme mMmeeT TOT (hakT, YTO B COCTaB (PPOHTAIBHOTO OOOPYHOBAaHHS HAPSIy C
AQHAJIOTOBBIMHM BXOJAT W LU(ppoBbIe cpeacTBa u3MepeHus. K HHUM OTHOCATCSA 3JIEKTPOHHBIM
CEKYHJIOMEp C JaT4YMKaMH, 3JCKTPOHHbIE BEChl M JATUYMKU IHQpoBoi nabopatopuu. Takum
o0pa3oMm, mpu NPOBEACHUH (PPOHTAIBLHOIO HKCHEPUMEHTA B OCHOBHOM IIKOJE YYEHUKHU
3HAKOMSITCS C DJIEKTPOHHBIMH CIIOCOOAMH U3MEPEHUI U BBIYHMCIICHUH.

biox 06opynoBaHus 711 yUeHUUECKHUX padoT 1o ¢pusnke chopMUpPOBaH HA Oa3e MepedHs
000pyI0BaHUs JIJIsl IPOBEJICHHUSI OCHOBHOT'O TOCYapCTBEHHOT'O SK3aMeHa 10 (PU3HKE.
Hcnonp3oBanue mpubOOpoB u 00opyI0BaHUs c CIMHBIMU L BCeX
00yJaroImuXCsl XapaKTePUCTHKAMH  TIO3BOJIIET ~ CTaHJAPTU3UPOBATh  MPOLEAYPHI
BBIMOJIHEHHS SKCIIEPUMEHTAIBHBIX 33JJaHUI Ha SK3aMEHE U 00ECIICYNTh HAJICKHYIO OLICHKY
pe3ysIbTaTOB Ha OCHOBAHWU 3KCIIEPTHOM MPOBEPKH OTBETOB oOyuaronmxcs. [Ipu aTom
OCHOBaHHWEM JIJISl BEIBOJIA O MTPABMIIBHOCTH ITPOBEICHUS JAHHOTO OITBITA SIBJISIFOTCS PE3YJIBTATHI,
MOJTYYCHHBIC yYaAIIUMHCSI TOCPEICTBOM MPSIMBIX U3MEPEHU 3aJaHHBIX (PU3NICCKUX BEITUYMH.

HaGop nns mpoBeneHHs OCHOBHOTO TOCYAApCTBEHHOTO 3K3aMeHa oOecrednBaeT pa3paboTKy
HECKOJIbKUX OJIHOTHUITHBIX 3a/laHui MPU UCIOJIb30BaHUU OJJUHAKOBOTO 000PYAOBAHUS C Pa3HBIMU
XapaKTEePUCTHKAMH. OTOT TOAXOJ IEJIeCOO00pa3HO HWCHOJIB30BaTh M IPH NPOBEACHUH
(GpOHTAJIBHBIX OMBITOB M JabOopaTOpHBIX paboT. Hampumep, mpu mpoBeJeHUM HMCCIEIOBAHUS
3aBUCHUMOCTH CWJIBI TOKAa OT HAIPSHKEHHUS. MOXHO BBIAEIUTH B KJIacce TPYIIbl, KOTOpbIe OyIyT
IIPOBOAMTH JAHHOE HCCIEIOBAaHUE, HCIOIb3YS PE3UCTOPHl C Pa3HbIM CONPOTHUBIICHUEM, U
namnouky. ITo pe3ynpraTaM MOXXHO CpaBHUThH MOJIYYEHHBIE 3aBUCUMOCTH, OOCYIUTH I'PAHULIBI
BBITNIOJIHEHMS 3aKoHa OMa I ydacTKa LENH, ONPEAEIUTh CONIPOTUBIIEHUS PE3UCTOPOB.

Crnenyer OTMETHUTB, YTO NPHU NMPOBEACHUM (POHTAIBHBIX OIBITOB M J1a0OPAaTOPHBIX paboT B
OCHOBHOH 1IKojie TpeOyeTcs 3amuch pe3yJbTaTOB BCEX MPSAMBIX HU3MEPEHHH € y4yeToM
a0COJIIOTHONW TOTPEIIHOCTH. 3/1eCh MpPH HCHONb30BAHUU TPATUIMOHHOIO 000PYIOBaHMS
(MEH3ypOK, JAMHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AMIIEPMETPOB U BOJBTMETPOB
a0COJIIOTHYIO TIOIPEIIHOCTh IeJ1eCO00pa3HO CBS3bIBATH C IIEHOM JesieHus npulopa, a IpH
nepexone K IM(POBBIM HHCTpYMEHTaM (LM(pOBBIE BEChl M JATYMKH) YYUTh pPabOTaTh C
OMMCAHUSAMHU ITUX MPUOOPOB, BHIAEISAS JaHHBIE 00 aOCOMIOTHON MOTPEIIHOCTH, JIH00 MpeiaraTh
3HAUEHUE MOIPEUTHOCTH B TEKCTE 3a/laHUH.

[Ipu npoBeneHnn uccie0BaHus 3aBUCUMOCTEHN OJTHOM (PM3HMUECKOM BEIMUYUHBI OT JPYTron
y4damuecs T0JDKHBI OCBOUTH MOCTPOCHHE TPAdUKOB C YKazaHUEeM a0COJIFOTHBIX MTOTPENTHOCTEH, a
MIPU TIPOBEICHUH Pa0O0T HA TTPOBEPKY MPETOIOKEHUHN - YMETh CPaBHUBATh 3HAUEHUS JIBYX
MPSIMBIX U3MEPEHHUH C YIETOM a0COJIFOTHOM MOTPEITHOCTH (HampuMep, MyTeM CPaBHEHHS
WHTEPBAJIOB MOJTYYCHHBIX 3HAUEHUH Ha YUCIOBOM ocH). [IpoBeneHmne usmepenuit u
uccienoBanuii B kypce pusuku 10 - 11 ki1accoB TONOTHSIOTCS HCIIOJIb30BAHUEM
OTHOCHUTEJIbHBIX MTOTPEIIHOCTEN, yHaluecs TOJKHBI HAYUUThCS PACCUUTHIBATE OTHOCUTEIIbHbBIC
MOTPEIIHOCTH B IMIPOCTEUIINX CIy4YasX MPSIMbIX U3MEPEHHUI U CPAaBHUBATH TOYHOCTh PA3JIMUYHBIX
W3MEPEHU.

OO0paiaeM BHUMaHHE, YTO OLICHUBAaHHUE JTAOOPATOPHBIX PabOT MODKHO 0a3MpoBaThCs, Kak U B
KpUTEPUAX OLEHUBAHUS OHKcliepuMeHTanbHbIX 3azaHuii KM OI'D, He Ha mnpaBuibHOCTH



oopmienus otyera o paboTe, a Ha IPABUIBHOCTH JEHCTBUH 1O COOpPY YCTaHOBKH, IPOBEJCHUIO
OIIBITOB, CHATHIO ITOKa3aHUI MPUOOPOB.

OcHamenue i u3y4deHUs OHOJIOTMM TMPEACTABIEHO KOMIUIEKTAMH JE€MOHCTPAIlMOHHBIX
BIIQXKHBIX TPEraparoB, repOapreB W KOJUICKIUH MO pa3HbIM TeMaM Kypca OMOJOTHH, a TaKKe
udpoBoii 1abopaTopuel A MPOBEACHUs MpakTHYecKuXx padboT. Kpome Toro, mpu u3yueHHH
OMOJIOTUM MOXKET HCIOJb30BaTh LU(poBas 1adopaTopusi Mo OMONIOTUU (KaK JTOMOJHUTEIbHBIN
AIIEMEHT AJIsl YIITyOJIeHHOTO N3YYeHHs Kypca).

B y4yeOHOM mpomecce ydammecs: JODKHBI HOJTYYUTh BO3MOKHOCTH YYBCTBEHHOT'O BOCIIPHSATHS
U3y4aeMbIX SABJICHUHA M 00bekTOB. OJHAKO M3y4yaeMble ABICHHUS U OOBEKTHI HE BCErja MOTYT
OBITH HENOCPEJCTBEHHO BOCIIPOM3BEICHBI WJIM II0Ka3aHbl B y4eOHOM IIOMeUleHHH. B 3Tom
ciyyae yyeOHOe 00OpyHOBaHHE JaeT BO3MOXKHOCTb HMX BOCIPOHM3BECTH OIOCPEJOBAHO, yepe3
KOJIJICKIIMIO, TepOapHBIi JTUCT, MUKPOTIpenapaT, MoJelb, BUACO(PPAarMeHT U T.II.

Brnaxxnele mpemaparbl MpeICTaBISIOT €000 HaTypanbHble OOBEKTHI, CMOHTHPOBAHHBIC Ha
CTCKJIIHHOW IUIACTUHKE M ONYIIEHHblE B CTEKISHHBIA IWIMHAP C KOHCEPBUPYIOLIEH
AKHUJIKOCTbIO, JINOO NpPEJCTABICHHbIE B IUIACTUKE. 3/1€Ch MPEUIaraloTcs TOTajdbHbIC MpenapaTsl,
MO3BOJIAIOIIME M3Yy4aTh BHEIIHEE CTPOECHUE OpraHu3Ma WM ero vactu, (Hampumep: "Kopenb

0o6oBoro  pacreHuss ¢  kinyOenpkamu", "['amgioka'); aHaTOMHMYeCKHE  TIpernaparsl,
npeAHa3HAYEHHBbIC JJIsi W3Y4YEHUsT BHYTPEHHErO CTPOCHMSI OpraHM3Ma WM €ro OpraHoB
(mampumep:  "BuyTtpennee crpoenHue sarymku', "BHyTpeHHee cTpoeHHME NOTHULBI");

OMOJIOTMUECKHE TIpernaparhbl, JAalolIMe TPEACTAaBICHUE O CTAausiX pPa3BUTHS OpraHu3Ma
(mampumep: "Pa3Butme koctucToi puIOBI", "Pa3BuTHe Kypuubl"). Bnaxnele mnpemnapaTs
WCIIOJIB3YIOTCSL KaK Pa3fgaTOYHbI Marepuai B MPOIECCe JEMOHCTPALMH MPU U3YYECHUU HOBOTO
MaTepuaia WM B IPOLECCE BBIMOIHEHUS MPAKTUYECKUX 3a/laHui, pa3paOOTaHHBIX Ha HX
OCHOBE.

I'epbapun - coOpaHHe MNPECCOBAHHBIX, 3aCYIICHHBIX pPACTEHMH WJIM HX YacTeil MOMOTraroT
U3y4yaTh PACTCHHE B KaOMHETE U y3HaBaThb €ro B IIPUPOJE, a repOdapu3aiys - Haudoee MpocTon
croco0 COXpaHeHMs PACTeHHM M UX dYacTell B Te4YeHHe AJTUTEIBHOro BpeMeHH. B mepeune
npejyiaraeTcsi cuctemaruueckuil repOapuii (Hampumep, "OCHOBHBIE TpyYIIbl pacTeHuil") u
repbapuii mo obmeil Omonoruu (KOTOPHIM MO3BOJIET MPOMIUIIOCTPUPOBATH H3MEHUUBOCTH,
UCKYCCTBEHHBI OTOOp, CHCTEMaTHYEeCKHEe KaTeropuu U BUI000pa3OBaHUE, NUBEPreHLUS U
KOHBEpIeHLUs,, TOMOJIOTHYHbIE U aHAJIOTUYHbIE OPraHbl, pyJUMEHTapHbIe OpraHbl, apoMopdo3,
uavoagantauus  (GEHOTHNI W TEHOTWI, NOJUIUIONAMS, OTHaJeHHas TIuOpuau3arus,
B3aUMOJIEIICTBHE pAacTeHUH ¢ aOMOTHYECKUMHU (haKTOpaMM Cpelbl, B3aUMOJECHCTBUE PACTEHUH C
ouoTnueckuM QaxTopamMu cpeabl). ['epOapHbIii Marepuan MCMIONB3YIOT Kak pPa3laTOYHbIHI
MaTepuai A JEMOHCTpAlMHU U3y4aeMbIX OOBEKTOB, JJISl BHIMOJHEHMS MPAKTUYECKUX 3aJaHUN
IIPY 3aKpeIyICHUH MaTepHalia Uil JUarHOCTUKU YUeOHBIX Pe3yIbTaToB.

Taxoke NpeacTaBIeHbl KOJJIEKIMH - HAa0Opbl MPEIMETOB WM BELIECTB, MOJOOPAaHHBIX IO
onpezeneHHbIM Mpu3HakaM. OOBEKTaMU HMX MOTYT OBITh pacHpaBlieHHbIE U 3acCylLICHHbIE
HACEeKOMbIE, pPaKoOOpa3HbIe, PAKOBUHBI MOJITIOCKOB, OT/IEIbHbIE YAaCTH CKEJETOB KMBOTHHIX. B
KOJUIEKIIUAX COYETAlOT HaTypalibHble OOBEKThl C HUX H300pa)KeHHEM B BHUJE PUCYHKOB HIIU
My/spked - umuTtaimid. IlpeanoskeHHble B mepeyHe MOpQOJOTHUECKHe KOJUIEKIMU JaroT
IPEJICTABICHUE O BHEIIHEM CTPOCHHWU OpPraHOB MM HUX 4YacTel, IMO3BOJSIOT HPOBOAUTH
CpaBHEHMsI OOBEKTOB, BBIICHATH MX OOIIME YepThl M YepThl pa3iuuus (Harpumep:
"IIpeacraBuTeNn OTPSIOB HACEKOMBIX" M Jp.); OOLIEOMOJIOTHYECKUE KOJUIEKIIMU TO3BOJISIIOT
BBUSICHSTH B3aMMOCBS3M B OPraHUYECKOM MHUpPE, paccMaTpuUBaTh pa3BUTHE OPraHU3MOB,
IPOCIEKNUBATh OO0IIEOMOIOrHYecKre 3aKOHOMEpHOCTH (Hampumep: "llpumepsl 3amuTHBIX
npucnoco0ieHuit y Hacekombix'"). Komneknuu, kak u repOapuu, UCIOIb3YIOT KaK pa3IaTOYHBINA
MaTepHuai A AEMOHCTPALUU U3y4aeMbIX OOBEKTOB, /Ul BBIMOJIHEHUS MPAKTUUYECKUX 3a/aHUM
IPU 3aKperyIeHUH MaTepHalia WId JUarHOCTUKHN Y4eOHBIX Pe3yIbTaToB.



O3HaKOMJICHHE yYalluXxcsi C MHUKPOCKOIMMYECKHMM CTPOCHHUEM JXUBBIX OPTaHHU3MOB - OJIHA W3
TTIAaBHEHIINX 3aJad HAayKH, MO3BOJISIONIMX IOABECTH HIKOJIBHUKOB K TOHMMAaHHIO €AMHCTBA
opranudeckoro mupa. s mpoBereHus 1a0OpaTOpHBIX paboT B LUGPPOBYIO J1a00OpaTOPUIO
BKJIIOYEH MUKPOCKOII, & B KOMILJIEKTE MOCYAbl U 000pyJOBaHUSI OOIIETr0 Ha3HAYEHUST UMEIOTCS
HEOoOXO0MMOe OCHAIIEHHUE IS IIPOBEACHUS 1a00PaTOPHBIX padoT.

[udposast maboparopusi BKJIHOYAET HAOOp JUIsi W3TOTOBIEHHS MHKporpenapaToB. CBexue
npernapaTsl U3roTaBIUBAIOT JJII HEMEIIIEHHOTO paccMOoTpeHus. K HUM OTHOCSATCS )KHIKOCTHBIC
(0OBEKTBI OOBIYHO MOMEIIAIOTCS B BOMY, a IMpENaparbl COXPAHSIOTCS B TEYCHHUE HECKOJIBKUX
THEH), cyxue (HampuMep, YacTUIly NTUYBEro mepa, MPOCTO MOJOKUTh Ha TPEIMETHOE CTEKIIO H
MUKPOCKOIIUPOBATh), JKHUBBIC Ipernaparhl (Ma3Kd - KalUld JKUAKOCTH, HAlpuMep KPOBH) H
BUTAIBHBIC TIperaparbl (KOTOPHIE HCIIONB3YIOTCS ISl M3YyYEHHUS MAJIOKJICTOYHBIX OOBEKTOB
(mpocTelmx, KOJOHHWH BOIOpOCiCH), Uil HaOMOACHHS IBWKCHHS (TydeabKu, aMmeOBbl).
[TpuroToBneHne MHKpOIpeENapara BbIPA0ATBIBACT y YYAIIErOCs HABBIKU CAMOCTOSTEIHHOM
paboThl, AKTUBU3UPYET WX TO3HABATEIBHYIO [EATCIBHOCTh W 3HAKOMUT C TEXHUKOH H
METOJMKOW HAay4yHOT'O HCCIIENOBaHUsA. B 1U(pPOBYIO J1aOOpaTOpUIO0 BKIIOYEH TaKXKE W HaOOP
MUKPOIIPENapaToB, KOTOPHIM  CONEPKHUT  TIOCTOSIHHBIC  Mpenaparbl, JO0JTroe  BpeMms
COXPaHSIONIMECs B IIPUTOJTHOM JUISi MUKPOCKOIIUPOBAHUS BHIC.

CnegyeT OTMETUTh, YTO Hapsily C HCHOJIB30BAHHUEM IMEPEUMCICHHOTO BHIIIE Y4eOHOTO
000py/I0BaHUsl BaXHYIO pOJIb B M3yYEHUM OMOJIOTMU WUIPAIOT IPUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIY4YaeB TOJIBKO OHU MOTYT OOECHEYUTh HAUOOJBIIYI0 KOHKPETHOCTh M MOJTHOTY
3HAHUM yYaluxcsi, IOMOTarT (POPMHUPOBAHUIO Y HUX MPABUIBHBIX OMONOrMYecKux 3HaHUU. K
TaKUM KUBBIM OOBEKTaM OTHOCST pACTEHUS, >KMBOTHBIE >KMBOTO YroOJiKa, aKBapuyma,
TeppapuyMa. DPGEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOJHBIMH OOBEKTAMU SIBISIFOTCS
OKCKYpCUM B OHMOJOTMYECKHE M KpaeBeIUeCKUe My3ed, OOTaHMYECKHE Cajlbl, 300IapKu U
OKPY’KAIOIIHE IIKOJIy €CTECTBEHHBIE U UCKYCCTBEHHBIE PUPOIHBIE COOOIIECTBA.

TpaauunoHHble GMOTOrHYECKHE MYJISHDKM U MOJENIM B HACTOSIIEE BPEMs YCHEIIHO 3aMEHSIOTCS
M poBbIMU 00pa30BaTENIbHBIMU pecypcaMu: Bujeo(parMeHTaMu, aHUMale, BUpTyaaIbHbIMU
nabopatopusmu. Lludpossie 0OpazoBaTeabHbIE PECYPCHl HE MOT'YT CTaTh MOJIHOLICHHOM 3aMEHOi
peaIbHBIX MPUPOJHBIX OOBEKTOB, HO JAIOT BO3MOXHOCTH MO3HAKOMHUTHCS C 0OJee MIHUPOKUM
KPYroM 0OBEKTOB, CO3Jal0T MPEANOCHUIKH Il HHTEeHCU(UKAUK 00pa30oBaTeIbHOIo Ipolecca 1
o0ecreunBaOT HE3aMEIINTEIbHYI0 OOpaTHYI0 CBsI3b, KOMIBIOTEPHYIO BH3YyaJIH3alHIO
uHpOpMallMK, aBTOMATH3alMIO YIpPABICHUS YYEOHOM MAEATENbHOCTBIO M KOHTPOJIb €€
pE3yJIBTaTOB.

OcHaueHue Ui U3y4eHHs XUMHUM HPEACTaBICHO B BHJIE J€MOHCTPALlMOHHOIO 000OpyI0BaHus,
KOMIUIEKTa XUMHYECKUX PEaKTHBOB C HEOOXOTUMBIM O0OPYIOBAaHHUEM M3 OOIIETO KOMIUIEKTa
HOCYJIbl U 000PYIOBaHMS A1l YYEHUYECKHX ONBITOB U KOMIUIEKTa KoJulekiuii. Kpome toro, npu
U3y4eHUH XUMHH HCIONB3yeTcsi oO0mias JUIsi €CTECTBEHHO-HAYYHOTO IHMKJIA IU(pOBas
nabopatopus, a Takxke nudposas 1adopaTopuss O XUMUHU (KaK JTOTIOJHUTEIbHBINA 3JIEMEHT IS
yrayOIeHHOTO U3YYEHUsI XUMUH).

JIeMOHCTpaIIMOHHBINA IKCIIEPUMEHT SIBIISCTCS BAXKHOW YacThi0 OOYYECHHS XUMHH. 37€Ch BaXKHO
MOMHHTD, YTO TIPHU €T0 MPOBEIECHUU 00S13aTENBHO JOKHBI ObITh COOTIOCHBI BCe HEOOXOIMMBIE
STambl: TOCTAaBKa IEIM DSKCIEPUMEHTA, OINHUCAHHE HEOOXOJUMOTO JUIsi €ro BBITIOJIHEHHS
000pyIOBaHUS W PEAKTHBOB, IJIAHUPOBAHUE TMOPSAKA TIPOBEICHHS, OIMHCAHUE HCXOIHBIX
BEILIECTB, MPOTHO3UPOBAHUE OXKUIAAEMBIX B PEAKLIMOHHOM CMECH W3MEHEHHMU U pe3yJbTaTOB
SKCIIEPUMEHTA, OIMCAaHHE U3MEHEHH, MPOU30IIEAIINX C BEIeCTBaMHU, (HOPMYIHPOBKA BHIBOJIOB
U3 DOKCIEPUMEHTA, CO3[JaHHE PUCYHKA OHKCIEPUMEHTAIBHOM YCTAaHOBKM M COCTABJIEHUE
YpaBHEHUS PEaKIUM.

B mpormecce mpoBeneHUsT AEMOHCTpANWi, yYalldecs OCBAMBAIOT STalbl MPOBEICHUS OIIBITA,
nodroMy Hambonee S(O(PEKTUBHBIM SBISCTCS HE TMPOCTOE ONMHUCAHWUE OIbITAa YYHUTEIEM, a



UCIIOJIb30BaHUE ABpUCTHUECKOW Oecenpl. [Ipm peanmzanmuu Takoro CIeHapHs Aaxe HE OYeHb
CIIOKHBIM OIBIT 3aHUMAeT MJOBOJIBHO MHOTO BPEMEHH, HO CIIEIOBAaHHE €My MO3BOJISIET
o0ecreynTh MOHMMaHUE OOYYaIONIMMHUCS MPUEMOB HAyYHOTO MO3HAHUS M MCIIOJIB30BaHHUE HX
y’)K€ B CaMOCTOSTEIIbHOW JEsITEeIbHOCTH B IPOIECCe YUYEHHYECKOro JKcrepumMeHTa. Ha
HayaJIbHOM 3Tare U3y4eHus: XuMuH (B 8 - 9 kiraccax) MMEHHO TaKOH IO/IX0/1 MO3BOJISAET IOCTHYb
MaKCUMaJIbHON 3(P(PEKTUBHOCTH OT MPOBEACHUS JaO0OPATOPHBIX U MPAKTUYECKUX padOT, a TaKxKe
cOpPMHUPOBATH Y YYAIIUXCS OTBETCTBEHHOE OTHOIIEHHE K IKCIIEPUMEHTY.

[Ipy oLleHMBaHWM YYEHUYECKUX MPAKTUYECKUX DPAOOT 1eNeco00pa3HO YUUTHIBATh MOJIXOJBL,
UCTIONIB3YIONIME B 3K3aMEHAIIMOHHBIX MaTepuayiax. Tak, B HACTOsIIee BpeMs Ipeaaraercs
SKCIIEPUMEHTANIbHOE 3aJlaHue, [pelycMaTpuBaiollee BBIOOP JBYX BEIIECTB W3 IATH
NPEUIOKEHHBIX ¥ TMPOBEACHWE C HUMH PEaKIHid, OTPAXKAMIIUX XUMHUYECKUE CBOICTBA
YKa3aHHOTO B YCIIOBUU 33/1aHud BeulecTBa. OlleHMBaHUE UJET HA OCHOBAaHHM OTYETa YUYEHHUKA O
MpOJIeNIaHHOM padoTe (ypaBHEHUS PEaKIUii, BBIBOABI O HAOIIOJCHHIX) U HA OCHOBAHUU IIPSIMOTO
HAOIIOICHUS 32 JCUCTBUSIME YYCHHKA 10 MPOBEICHUIO OMBITOB. [Ipy 3TOM BBIACISIOTCS STaIbl
0TOOpa BEIIECTB U CMEIIMBAHMS BEIIECTB B COOTBETCTBUM C MYHKTaMHU MHCTPYKIIMH K paboTe.
BaxnedmuM HampaBlieHHEM KaK JIEMOHCTPAIMOHHOTO, TaK M YYCHHUYECKOTO JSKCIICPUMEHTA
JOJKHO CTaTh HCIONb30BaHUE HU(PPOBOI nmaboparopuu, KOTOpas IMO3BOJSIET OpPraHU30BaTh
XUMHUYECKHA ASKCIICPUMEHT Ha MPUHIMIHAIGHO HOBOM YpPOBHE, MEPEHTH OT KadeCTBEHHOM
OILICHKHU HAOIF0/IaeMBIX SBJIEHUN K CHCTEMHOMY aHAJIM3y KOJUYECTBEHHBIX XapakTepucTuk. [lpu
pabore ¢ matumkamu nudpoBoi Taboparopun oOecreYnBacTCS aBTOMATH3WPOBAHHEIN cOOp U
00paboTKa JaHHBIX, X0 IKCIEPUMEHTa MOXKET 0TOOpakaTbcs B BUJE TpadUKOB WIN MOKA3aHUIMA
npuOOpOB, a pPe3yabTaThl IKCIIEPUMEHTOB MOTYT COXPaHATHCS IMTENbHOE Bpems. Hawboiee
AKTyaJIbHBIM JJII XUMHUHU SIBJIICTCS MEPEXOJ] K KOJUYECTBEHHBIM XapaKTePUCTHKAM, KOTOPBIN
MOKHO TMPOWIIIOCTPUPOBATh CICAYIONIMMH TMpPUMEpPaMH: H3y4YeHHUE CTPOCHUS ILJIaMEHH,
onpeneneHue PH B pasHbIX cpemax, OMpeneieHHE CKOPOCTH pPEaKlUU, W3yYEHUE BIUSHUS
KOHIIEHTPAIIUU ¥ TEMIIEPATypPhl HA CKOPOCTh PEAKIIHH.

]_[I/I(i)pOBa}I J1a60paT0pI/15{ MO3BOJIACT pPCaIN30BaATH MCKIIPEAMCTHBIC CBA3UM C OPYIrUMHU
npeaMeraMmm CCTECTBCHHO-HAYYHOI'0 I[HUKJA, IIOCKOJbKY Ja€T BO3MOXHOCTb BBIIIOJHATD
HHTCTPHUPOBAHHBIC y‘IeGHHe HUCCICAO0BaHUA IO CCTCCTBCHHBIM HAYKaM, IIPUMCHATH U OCBAMBATbh
9JIEMCHTBI CTATUCTHUKHU H I/IH(l)OpMaIII/IOHHBIG TEXHOJIOTHH.

111 Peskxum u rpadux padotsl Llentpa «Touka poctra» Pexum
u rpaduk padotsl Llentpa «Touka pocta» nmpeaycMaTpUBaeT:
- TpOBEJIEHHE BCEX YPOKOB WH(MOPMATHKU, TEXHOJOTHH, (U3UKH, XUMHH, OHUOJIOT TIO
pacnucaHMIo, a TaKXe KpPY)KKOB [0 JPYTrUM Y4YeOHBIM JHCHUUIUIMHAM Yy4e0HOro IUIaHa IO
KYpHaIly y4yeTa 3asiBOK I1€/1aroros;
- TPOBEJECHHE 3aHATHA BHEYPOUYHOM AEATEIBHOCTH IO PACIHUCAHUIO, a4 TaKKE MEPONPHUITHHI B
COOTBETCTBUH C IJIAHOM Pa0OThI KJIIACCHBIX PYKOBOJAUTEINIEH MO KYypHATy 3asBOK B CBOOOJAHOE OT
BHEYPOUHOI1 1eATEIbHOCTH BPEMS.
- TpPOBEACHUE 3aHATUH IO MPOrpaMM JIOTOJHUTENFHOTO OOpa30BaHUS 10 PACIHMCaHUIO; -
IIPOBEJCHUE JIONOJHUTENIBHBIX 3aHATHM 10 NOArOTOBKE K TIOCYAApCTBEHHOM HTOrOBOI
aTTeCTallud IO paACIMCAHHIO, MO0 OOpaIleHUsM poaAuTeNel (3aKOHHBIX NpeAcTaBuTeneil); -
IPOBEIEHUE MEPOIPHUATUI C COIMATbHBIMU NapTHEpaMH B COOTBETCTBHH C IJIAHOM PabOThI
VYupexeHus.
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