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PexoMeHIallMU 10 UCTIO/IB30BAHUIO CTAHAAPTHOI0 KOMILJIEKTA
odopynosanus LlenTpa «Touka pocra» npu peanuzauuu NporpamMmm
€CTeCTBEHHO-HAYYHOI M TeXHOJIOTMYeCKOoii HANpaBJIeHHOCTel

[lepeuenp cTaHmapTHOro KOMIUIEKTa oOopynoBaHMs Aisi ocHauieHus: lLlentpos «Touka
pocTay cOopMHPOBAH C YUETOM pPsijia IPUHIMIIOB, B TOM YHCIIE:

[IpuHuun npeeMcTBEHHOCTH cucteM obopymnoBanus. OOopynoBaHUE JUIsl MPOBEICHUS
YUEHUYECKUX TPAKTUYECKUX padoOT sBisIETCs OOLUMM JUIsi YpOBHEW OCHOBHOIO OOILEro u
cpenHero obmero oOpa3oBaHus. B cucremMe  HarNAOHBIX  CPEACTB  OOYyYeHHS |
JEMOHCTPAIIMOHHOTO O0OpPY/IOBaHUSI HMMEIOTCS 0a30BBIE JJIEMEHTHI, OOIIHE M1 OCHOBHOTO
obmrero u cpenHero oobmero odpazoanus. Lludposas madoparopust u 060pya0BaHUE OOIIETO
Ha3HAYEHUS MO3BOJISIIOT 00ECHeunBaTh AEATEIbHOCTh OOy4arolmMUXcs Kak B OCHOBHOM, Tak U B
CTapuieil 1IKojie, a B COBOKYIHOCTH ¢ LU(POBBIMU J1abopaTopusiMu MO (pu3uke, OMOIOTHM U
XAMUH - IPAKTUYECKYIO JICATEIEHOCTD B PAMKaX N3YUEHHs €CTECTBEHHOHAYYHBIX MTPEIMETOB.

[IpuHIMI coyeTaHus KIIACCUYECKMX U COBPEMEHHBIX CPEJICTB M3MEPEHHMH U CIocOOOB
AKCIEPUMEHTAJIBLHOTO MCCIIEIOBaHMs siBJIeHUI. B cocTaB 000pynoBaHus BXOIAT KJIACCHYECKUE
CpeAcTBa HM3MEpeHHs (HalpuMep:IUHAMOMETPBI, CTPEJIOYHBIE aMIepMETp W BOJBTMETpP) W
uudpobsie TpuOOPHI (HaripuMep: HudpoBbIE BEChl, CeKyHAOMEp) U naTuuku. CoOnroaeHne 3TOro
MPUHIIAIIA UMEET 0CO000€ 3HAYECHHE JUISI YPOBHS OCHOBHOTO OOIIEro 0Opa30BaHUs, MOCKOJBKY
3/1eCh MPOUCXOAUT 3HAKOMCTBO CO CIIOCOOaMM M3MEpeHUs] PU3NUYECKUX BEIUYUH, POopMHUpYyeETCs
MMOHWMaHHUE MPHUHIUIOB JCHCTBUS aHAJIOTOBBIX M3MEPHUTEIBHBIX MPUOOPOB M 00eCreunBaeTCs
Mepexo/1 K UCMOIb30BaHUI0 HHCTPYMEHTOB U (PPOBOIL TabopaTopHm.

[IpuHumn npuopuTeTa YYEHHYECKOTO SKCHEPUMEHTa JUId pealu3alil CHCTEMHO-
NeATeNbHOCTHOTO ToAXoJa. Peanmu3anus CHCTEMHO-AEATENIBHOCTHOIO MOAXO0JAa B OOy4eHUH
€CTECTBEHHOHAY4YHbIM IpeAMeTaMm Oa3upyercs B IEpPBYK0 oOuepelb Ha  BOBJICYEHUU
oOyyaromuxcs B MPAKTUYECKYIO JEATEIbHOCTb IO IPOBEACHUIO HAOIIOJEHUH U OIBITOB.
[ToaToMy 3HauuTenbHasE 4acTh HAOJIOJEHUN U ONBITOB, KOTOPbIE B TPAJAULIMOHHOW METOIMKE
Ipe/UIarajiuch Kak JEMOHCTPALMOHHBIE, IIEPEHECEHBl B pa3ps] yueHHdeckux pabdot. Ciemyer
OTMETHTb, YTO B HACTOsIEE BpeMs U3ydyeHUe GU3UKU, XUMUU U OMOJIOTUM B OCHOBHOM IIKOJIE U
Ha 0a30BOM YypOBHE CTaplleil IIKOJbl OPUEHTUPYETCS HAa OCBOCHHUE €CTECTBEHHOHAY4YHOMH
I'PaMOTHOCTH, KOTOpoe€ HIET Yepe3 pa3BUTHE CHOCOOHOCTEH ydaluxcsi aHaJIM3UpOBATh
pa3sHOOOpa3Hy0 €CTECTBEHHOHAYUYHYIO MH(OPMAIMIO U MCIIOJIb30BaTh MOJYYEHHbIE 3HAHUS IS
OOBSICHEHUSI SABJICHMH M IPOLECCOB OKPYXKAIOLIEro MHUpPa; IOHMMaTh OCOOEHHOCTH
UCIOJb30BAHUS METOJIOB €CTECTBO3HAHUS Ul IOJY4YEHUs HAy4yHbIX JaHHBIX; HpPOSBIATH
CaMOCTOSITEJIBHOCTh CY)XKJICHMH M MOHHMMAaTh pOJb HAyKHM M TEXHOJIOTUYECKUX WHHOBALUN B
pa3BUTHM OOIIECTBA; OCO3HABAaTh BAXKHOCTh HAy4YHBIX MCCIEJOBAHUN U UX CBA3b C HAIIUM
MaTepUAIbHBIM OKPYXEHMEM U COCTOSHUEM OKpykatomed cpenpl. OpueHtanus Ha
€CTECTBEHHOHAYYHYIO TPaMOTHOCTb MPEAIO0JIaraeT akleHT Ha METO/I0JIOTHIO HAYKU U HaIPSIMYIO
CBSI3aHO Kak C OOIIMM YHCJIOM YYEHHUYECKHX OIBITOB B Kypcax €CTECTBEHHBIX HAyK, TaK U
HaNpaBJICHHOCTBIO MX Ha (OPMHUPOBAHHME CAMOCTOSITEIBHOCTH J€HCTBUH MpH MPOBEICHUU
HaOJI01eHUH, U3MEepEeHH U HCcCIeJ0BaHUH.

Vcnonbs3oBaHue CpesICTB HAMIAJHOCTH U y4eOHOTO 000pynoBaHMs B y4ueOHOM mpoliecce
HaNpaBJICHO Ha BBIMOJHEHUS ciexyroux (QyHKIui: obecrnieunBaroT 0oJiee MOJIHYIO U TOUHYIO
uHpopMaInoo 00 U3y4aeMoOM SIBICHUH WJIH 00bEKTE M TeM CaMbIM CHOCOOCTBYIOT MOBBIIIEHUIO
KadgecTBa OOY4YEHHUs; OMOTAIOT B MAaKCHMAaJbHOM Mepe pPa3BUTh IO3HABATEIbHbIE MHTEPECHI
y4aluxcs; MOBBIIIAIOT YPOBEHb HAIVIAJHOCTH U JOCTYMHOCTH OOYYEHHS; YBEIMUMBAIOT 00BEM
CaMOCTOSTEJIbHON pabOThI ydaluxcsi Ha YpOKe U BHEYPOUHOU JIESATEILHOCTH; CO3/IAl0T YCIOBHUS
JUIi  OpraHu3alMd  MPAKTUKO-OPUEHTHPOBAHHON  TMPOEKTHOW M MCCIEeN0BaTeIbCKOM
NeATeNbHOCTH; Jal0T BO3MOXKHOCTD JIOCTYITHEE U IIy0Xe pacKphITh Co/epKaHHe yueOHOTO



MaTepHala, CriocoOCTBYIOT (POPMUPOBAHHIO Y YUALTUXCS MOJIOKUTEIBHBIX MOTHBOB O0Y4CHUSI.

Baxneiimeir wacteto ocHamenus lLlentpa «Touka pocray sBiseTcs uudposas
nabopaTopusi, MEepeYeHb AATYMKOB KOTOPOW MO3BOJISIET HCIIOJIB30BaTh 3Ty JaOOpaTOpUIO IpU
M3y4YeHUU (U3HWKU, XUMUU U OHWOJOTHH. BBeneHHWe B IIKOJBHBIA JKCIEPUMEHT MHU(PPOBBIX
JATYUKOB JUISI PETUCTPALMU PA3IMYHBIX BEJIMYMH U BO3MOKHOCTH MCIIOJb30BaTh KOMIIBIOTED
(cMapTpoH WMAM TUTAHIIET) A pacyeToB W O(OPMIICHHS pPE3yJabTaTOB OMBITOB, IO3BOJISIET
MEPEUTH Ha HOBBIM KAYECTBEHHBI YPOBEHb IPOBEICHUS HW3MEPEHUI, YIPOCTUB IMPOLIECC
M3MEpPEHUH M TIOBBICUB UX TOYHOCTh. [losiBieHHe HU(POBBIX TEXHOJOTHHA B J1a0OpaTOPHBIX
paboTax TMOBBIIIAET WX aKTYyaJbHOCTh M TIPHBIEKATEIFHOCTh B CO3HAHWU COBPEMEHHOTO
LIKOJIbHUKA, YCUJIMBAET HAIJISIIHOCTh KaK B XOJI€ OMbBITOB, TaK U MpU 00pabOTKE pe3yabTaToOB C
HCI0JIb30BAHUEM TPOTPAMMHBIX CpeAcTB. [l AKCHEpPUMEHTOB MO OHOJOTMM M XUMHH 3TO
SIBJIIETCS 3HAYMMBIM IIEPEX0JIOM OT Kaue€CTBEHHBIX HAOMIOJAEHUN U OMBITOB K KOJIMYECTBEHHBIM
AKCIEPUMEHTaM.

Ucnons3oBanne 1udpoBoil 1a00paTOpUU  CYIIECTBEHHO HM3MEHSIET TOIXOIbl K
MIPOBEJICHUIO U AEMOHCTPALMOHHBIX, U YIEHUUECKHUX OTBITOB:

Hcnonb3oBanne 1upoOBbIX [NaTYUKOB B KAYECTBE H3MEPUTENIbHBIX HHCTPYMEHTOB
M3MEHSET TOIX0/IbI K MPOBEJACHUIO MPSMBIX U3MEPEHUHN (PU3UUECKUX BEITHUYHH.

TpaguiIMOHHO B  KauecTBE CPEICTB M3MEPEHHUs HCIOJIb30BAIUCh IpOCTEHIINe
MHCTPYMEHTBl (pbIUa)KHbIE BECHl M pA3HOBECHI, MEH3ypKa, JAWHAMOMETpP, TEPMOMETpP) U
CTpeJIOYHBIE TPUOOPHI (aMIIEPMETP U BOJIBLTMETP).

Hcnonb3oBanne nu@poBbIX AATYMKOB MO3BOJISET HA COBEPIIEHHO APYroM KauyeCTBEHHOM
YpOBHE MPOU3BOJIUTH U3MEPEHHS BPEMEHHU, PACCTOSIHUSI, UMETh BO3MOXHOCTh PETUCTPUPOBATH U
HaOmoJaTh M3MEHEHHWE BO BpPEMEHM TaKUX BEIMYMH KaK TeMIlepaTypa, JJIEKTPUYECKOe
HalpsDKEHUe, Cuila TOKA U T. 1.

OTU BO3MOKHOCTH TO3BOJISIIOT, HApUMEpP, Ha ypokaxX (UM3UKH C BBICOKOM TOYHOCTHIO
M3MEpPUTh MTHOBEHHYIO CKOPOCTb Tela, ABMXKYILETOoCsl HEpaBHOMEpPHO, HAOM0aTh B AUHAMUKE
MPOLIECC IEKTPOMATHUTHON WHIYKIMU, BOSHUKHOBEHHE M MU3MEHEHHE WHAYKIHOHHOIO TOKa,
HCCIEeA0BaTh M3MEHEHUE TEMIIepaTypbl C TEYEHHMEM BPEMEHHM B IIPOLIECCE YCTaHOBJIEHUS
TEIIOBOTO PaBHOBECUSA U T.[.

Ha ypoxax Ouosioruu nosiBisieTcss BO3MOXHOCTb IMOJIYYUTh KOJIMYECTBEHHBIC JaHHBIC
IIpU MPOBEJACHUM OIBITOB, HAPUMEpP: HpU OmpeAesieHuu (aKTOPOB, BIUSIOUIUX HAa CKOPOCTH
npouecca (OTOCHHTE3a, NPU H3YUYECHUU [bIXaHUS KOPHEW W JIHCTHEB, MPH HCCIEIOBAHUU
YCIIOBUHM ITPOPACTaHUS CEMSH U T. [I.

Ha ypokax XuMMUM Ha KOJMYECTBEHHBIN ypOBEHb MEPEXOJAT MpPaKTUYECKHEe pabOThl MO
M3YUYEHUIO IIpolecca 3JIEKTPOJIM3a, MCCIECAOBAHUE SK30TEPMHUUYECKUX U IHAOTEPMUUYECKUX
peakiuii, TeroBoro 3hdekra ropenust TormBa U T. 1. C HCMNONB30BAHHEM TPAJUIIMOHHBIX
«aHAJIOTOBBIX» CPEJICTB MOJ0OHBIE U3MEPEHHS BBIIIOJIHUTH HEBO3MOKHO. O/IHAKO, MIPU Mepexo/ie
Ha HUQPOBYIO J1a0OPATOPHUI0O B TEMAaTUYECKOM IUIAHUPOBAHMM HEOOXOAUMO MPEAYCMOTPETh
JOTIOJTHUTEIbHOE  BpeMs Jaisi  oOydeHus paboTe ¢ JaTyluKamMu, BKIoydas cOOpKy
SKCIIEPUMEHTAIIbHOM YCTAHOBKM C JaTYMKaMM, CHATHE IIOKa3aHWI € B3KpaHa KOMIIBIOTEpa,
OIpeieJICHUE NOTrPEIIHOCTEN U3MEPEHUIA.

Jns paboTel ¢ HUGPOBBIMH JaTYUKAMU HCIONB3YETCs CHENHATbHOE MPOrpPaMMHOE
obecrieueHre, YCTaHOBJICHHOE Ha KoMmbioTep. [l KoMMyHUKalud HUQPOBBIX JATUYHKOB,
3amucu W XpaHeHUs WHPOpMallMu, TOTYYeHHOW ¢ UX MOMOIIbl, nudpoBas nabopaTopus
UCIOJIb3YeTCSI B KOMIUIEKTE C HOYTOYKOM C HEOOXOIMMBIM YCTaHOBIEHHBIM IPOTPAMMHBIM
o0ecrieyeHneM.

Hcnonb3oBaHne KOMIBIOTEPHOH (DOPMBI pErucTpalvy MOJYYEHHBIX 3HAYCHUH U
MOCTpOCHUS TPaUKOB HM3MEHSIET MOAXOJbl K OPOPMIICHHIO JTAOOPATOPHBIX W TMPAKTHUECKUX
paboT oOyuaromuMucs.

JlaHHBIE, TOMYYEHHBbIE MPU MOMOIIU IU(PPOBLIX AATYUKOB, BHOCATCS B DIEKTPOHHBIC
TaONMUIBI, YTO TO3BOJSET CTPOUTH T'paUKH 3aBHCUMOCTEH HCCIENYyeMbIX BEIMYMH Ha JKpaHE
KoMIproTepa. Ha ocHOBaHMM 3THX TpadUKOB JeNaTh BBIBOJBI O XapaKTepe 3aBUCUMOCTH



BEJIMYMH OT BPEMEHM WM Jpyrux napamerpoB. Ha yriayOneHHOM ypoBHE LieaecooOpa3HO
o0y4yaTb TNPOBOJMTH  ANMPOKCHUMAIMIO  BBHIOPAHHBIX TOYEK HMTOTOBOH  TpadUyuecKoit
3aBUCUMOCTBIO.

OTH HOBBIE BO3MOXHOCTH TIO3BOJISIIOT aBTOMATHU3MPOBATh PYTHHHBIE MPOLETYPHI
3aIlOJIHEHHSI TAOJHII, BBIMOJIHEHHE OJHOTHUITHBIX PAacyeToOB, MOCTpoeHus: rpaduxos. Lludposas
doTokamepa ToO3BoOJIIET coTorpadupoBaTh COOPAHHYIO SKCICPUMEHTAIBHYIO YCTAaHOBKY H
NpUKPEnHTh (HoTorpaduio B EKTPOHHBIN oTyeT. Takum 00pa3oM, OCYIIECTBISIETCS MEPEX0]] K
O0QOPMIICHHIO DJIEKTPOHHOTO OTYeTa O TPOJICTIAHHOM OSKCIEPUMEHTE, TPOCKTHOW WU
HCCIeA0BaTENbCKOM padoTe.

Bo3MOXHOCTP  MCHOJB30BaHUS  BUACOHAOMIOJEHUS 32 IMPOLECCOM  BBINOJIHEHUS
MIPaKTUYECKUX pabOT 00y4arOIUMHUCA U3MEHSIET MTOAXO0 bl K OLIEHUBAHUIO PaboT.

DONEeKTPOHHBIM OTYET O NPOAETAHHOW MPaKTUYECKOH padoTe MOMKET COINpPOBOXKAATHCS
MPUKpPEIJIEHHOW QoTorpadueii, KoTopas MO3BOJISET OLEHUWBATh MPaBHWIBHOCTh COOpPAaHHOMN
SKCIEPUMEHTAJIbHOW YCTAaHOBKHM, 0oJjiee TOJHO OMNpeAesaTh IMOJHOTY M IPaBHIBHOCTh
MIPOJIEITAHHOT O HCCIIEIOBaHUS, aHAJIM3HPOBATh JIOCTOBEPHOCTh NPeCTaBICHHBIX
OKCTIEPUMEHTAIBHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBITIOJIHEHWH Pa3HBIMH TPYIIaMH
oOyuaronmxcs pa3HbIX
HCCTIE0BATEIbCKUX PAbOT 1esiecooOpa3Ho MCIOIb30BaTh BHJICO3AMMKCh BCEro xoaa padbor. B
9TOM ClIlydya€ OLIEHHUBAThCS MOTYT HE TOJBKO NpEIMETHbIE pe3yJabTaThl, CBSI3aHHbBIE C
MIPOBECHNUEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHUKATHBHBIE M PETYJISITHBHBIE IEHCTBUS:
IJIaHUPOBaHUE pabOThI, OTCIEKUBAHUE XOAa pabOThl, KOppeKUUs IaHa paldoTshl,
KOMMYHHKAIMSI B COBMECTHOUIEATETHHOCTH, HAIMYHE (M OTCYTCTBHE) KOH(IUKTOB H
CHOCOOBI UX PElIeHUS.

Hcnonbs3oBanue nu@poBbIX Ja00PaTOPHl CYIIECTBEHHO PACIIUPSIET CIIEKTP BO3MOKHBIX
OMBITOB U UCCIIEOBAHUI, 0COOEHHO 3TO KacaeTcsi U3y4eHUs OMOJIOTMH U XUMUH.

PacminpeHne cnekrpa BO3MOXKHOCTEM MOXHO MNPOWUIIOCTPUPOBaTh Ha IpuUMepe
W3y4YeHMs IEKTPOMAarHUTHOW MHAYKUMHU B Kypce (usuku. Ilpun ucrnosb30BaHNM CTPEIOYHOTO
amrepMmerpa TPaJULMOHHO HAOIIOAAIOT JHIIb (PAKT BO3HUKHOBEHUS MHAYKIMOHHOTO TOKa B
IIPOBOJIHUKE U M3MEHEHME €r0 HaIpaBJIECHUsS NPU U3MEHEHUU CKOPOCTH BHECEHUS MarHUTa WU
ero mnossipHocTH. Mcnosab3oBaHue UQPPOBOrO JaTYMKA MO3BOJIAET MOIYYUTh OCLUILIOIPAMMY
OJIC uHAayKIMH, BO3HUKAIOIIEH B KaTylIKe, MPHU MPOJIETE Yepe3 HEe MAarHuTa. ITO IMO3BOJISIET
CpaBHUBaTh 3HaueHUs MakcuMaibHbIX D/IC mpu mposere yepe3 KaTyLIKy MarHUTa ¢ pa3HbIMHU
CKOPOCTSIMH M C Pa3HOM MOJSPHOCTBIO, AHAJIU3MPOBATH BHJ IOJIYYEHHOH 3aBHCHMOCTH,
KOHCTPYUPOBATh 3KCIIEPUMEHTAIIbHBIE 331a4H 110 U3YUYEHHIO 3JIEKTPOMArHUTHON MHAYKIMH.

udpoas  nabGopaTopusi MO3BOJSAET OPraHU30BaThb MPOCKTHYHD U ydyeOHoO-
HCCIIEI0BATENILCKYIO JIeATENIbHOCTh LIKOJBbHUKOB KaK B paMKaxX YpPOKOB, TaK U BO BHEYPOUHOM
nearenbHOCTH. Hamuuue pasHooOpa3HbIX HM(POBBIX JAaTUUKOB JA€T BO3MOXHOCTb IPOBOJIUTH
caMmble pPa3HOOOpa3Hble MCCIENOBaHMs, OMMpasicCh Ha HUHTEpechl oOydaromuxcs. B kauecTe
IIpUMEpa MOXKHO INPUBECTH HCCIIEAOBAHUS HKOJOTMYECKONW HANpPABICHHOCTU IO BBISBICHUIO
(GakTOpOB  3arpsA3HEHUS OKpY)KaloUleW Cpedbl, H3YYEHHIO HSKOJIOTMYECKOTO COCTOSHHS
MIOMEUIEHUH 1IKOJIBI, TOYBBI, BO3/lyXa B HACEJIEHHOM IyHKTe U T.1. MccnenoBarenabckue paboTh
C MCII0JIb30BaHHEM LU(POBBIX IATUUKOB LienecooOpa3Ho nmpepiarate ydammumes 1011 kiaccos B
paMkax o0O0s3aTeNbHOM A HUX HPOEKTHOM JeATeNbHOCTH. BBIMONHEHHEe TaKUX HpPOEKTOB
SBIISICTCSI OCHOBAaHMEM JJIi OLEHKHM HE TOJBKO YPOBHSA C(OOPMHUPOBAHHOCTH IPEIMETHBIX
pe3yabTaTOB, HO WTOTOBOM OLIEHKM JIOCTM)KEHUSI METalpeJIMETHBIX DPe3yJIbTaToB OOYy4eHHS:
KOMMYHHUKATHBHBIX (KOTOpbIE OIICHMBAIOTCS Kak B Ipollecce MpoBeneHHs paboThl, TaK U B
nporecce 3alluThl MPOEKTAa WM UCCIEIOBAHM) U PEryIATUBHBIX (KOTOPHIE OLIEHUBAIOTCS B
IIPOLIECCE BBINIOJIHEHUS ITPOEKTA).

OcHamienue a1 u3ydeHHs (U3MKM TPEACTaBIEHO B BHAE O00OpYIOBaHMS IS
JIEMOHCTPAIIMOHHBIX OIBITOB M O0OpYAOBaHUS Uil Ja0OpaTOpPHBIX pabOT M yYEHHYECKHX
OTIBITOB, BKITIOYAasl OOIIYIO /ISl €CTECTBEHHOHAYYHOIO LIUKJIA HU(PPOBYIO TaOOPaTOPHIO, a TaKXKe
U(pPOBYIO J1AOOPATOPHUIO 1O (PUBHKH.

JleMoHCTpallMoHHOE ~ 000pylnoBaHMEe  oOOecreyrMBaeT BO3MOXHOCTh  HAOIIOJCHUS
OOJIBIIMHCTBA M3YYaeMbIX SIBJICHUH, MPOLIECCOB M 3aKOHOB. JTO BO3MOXKHO MPHU ONTUMAIEHOM
COYETAaHWU AaHAJOTOBBIX M LU(MPOBBIX CpPEACTB HAOIIOACHUS, aHalIM3a W3MEPUTEIBHOMN



nHpopmanuu. Tak, Hampumep, A Kypca (HU3MKM OCHOBHOHM IIKOJIBI €CThb BO3MOXKHOCTB
JEMOHCTpAIMK KJIACCUYECKUX JEMOHCTPALMOHHBIX SKCIEPUMEHTOB: MaJeHHE Tel B TpPyOKe
HeroToHa, aeMoHCTpanus IeHCTBUsS aTMOCHEPHOTO NaBiieHHs, 3akoHa [lackams, M3MeHEHUs
o0beMa Ten MpH HarpeBaHUM (OXJAXKICHWHU), NPUTSHKEHUS MoJiekyl W T.J. HabGop mo
UIEKTPOCTATUKE JAET BO3MOJKHOCTH JIEMOHCTpPALMU 3JIEKTPU3ALMU TeJl, 3aKOHA COXpPAaHEHUS
3apsija, JUHUN HANpsSOKEHHOCTH 3JEKTPUUYECKOIo MOJIA M T.J. MCIOJIb3YyeTcsl B 8 Kiacce IpH
W3YYCHUHU DJICKTPOMATHUTHBIX SBJICHHM.

[Ipu mpoBeeHUN TEMOHCTPAIIMOHHBIX OIBITOB JIOJDKHBI COONMIONATHCS TPEOOBAHUS K UX
HArJSTHOCTU (SICHAsE M TIOHSITHAsI MOCTAHOBKA OMBITA), BUJMMOCTH JUISI BCEX YJalIUXCs Kiacca
(TIpU HATTMYMU METIKUX JeTajlel UCHOJIb3yeTCsl MX YBEIHMUECHHOE N300paKeHHE MPH MOMOIIHN BeO-
KaMepbl), SMOLIMOHATIBHOCTH U, IO BOBMOKHOCTH, 3aHUMATEIIBHOCTHU (JIEMOHCTPAIIMOHHBIHI OIBIT
JIOJDKEH BBI3BIBATH MHTEPEC YYalIMXCs, CO3[aBaTb MOTHBALMIO K HW3YYCHHIO TpenMeTa) W
yOeIuTeNbHOCTH (1TOKa3bIBaTh TOT AP PEKT, HA IEMOHCTPAIIMIO0 KOTOPOTO OH ObLIT HAIPABJIEH).

OpHako peanu3anus IesTEIIbHOCTHOTO MOAX0/1a B 00y4eHUH (PU3MKE NMEPEHOCUT aKIIEHT
C JIEMOHCTPALIMOHHOIO SKCIIEpUMEHTa Ha yuyeHnueckuil. Hampumep, no MexaHuke Mccie0BaHnue
KHHEMAaTHYECKNX 3aKOHOMEPHOCTEH, 3aKOHOB JWHAMHKH, KOJeOATENbHBIX  JIBUKCHHU
MIEPEHECEHO B YUEHHWYECKHI HKCIEPUMEHT C COOTBETCTBYIOLIUM HabopoM obopynoBanus. [Ipu
M3YYEHUHU AJIEKTPOAMHAMUKH J1a0OpaTOpHOE 000PYAOBAHME MO3BOJSET UCCIEN0BATh HE TOJIBKO
3aKOHBI MMOCTOSIHHOTO TOKAa, HO C MCMOJb30BAaHHEM KOMIIBIOTEPHOIrO ocuuiuiorpada mo3BojseT
MPOHA0N0IaTh U HCCIEAO0BaTh JJIEKTPUYECKHE LENMU IEePEMEHHOr0 TOKa, OJOK JIMOJIOB
MO3BOJISIET HMCCIIEIOBATh BOJIETAMIIEPHBIE XAPAKTEPUCTHKH AHOAA. [IpM W3ydeHWH ONTHKH
nmabopaTopHoe 000pYIOBAaHME TO3BOJIIET W3YYUTh 3aKOHBI T'E€OMETPUYECKOW ONTHUKH
(mpenomMieHue cBeTa B MOJYLWIMHIPE U MOJydeHUEe M300pakeHUs B JIMH3aX) U MPOHA0II0IaTh
OCHOBHBIC SIBJICHHSI BOJHOBON ONTUKM (MHTepdepeHlHs U MOoJspu3anus), HCCIeI0BaTh
mudpakinuio cBera (AudpakImoHHas pEnIeTKa).

B cooTrBercTBUU ¢ MpeaMETHBIMU pe3yiabTaTaMu 00ydeHus ¢uznke 000pyAOBaHUE IS
YUYEHUYECKUX OTNBITOB 00ECIeUNBAET MPOBEICHHUE CIECAYIONUX THIOB paboT, CrpyNIUPOBAHHbBIX
0 BUJIaM JESTEIbHOCTH, HE3aBUCUMO OT X TEMAaTUYECKOM MPHUHAIIEKHOCTH:

1. TIposenenme npamMbIX U3MepeHU (U3MIECKUX BEIUUMH (M3MEPEHHE MACChl, 00beMa
KUJKOCTH, TEMIEPAaTyphl >KUAKOCTH, CHIJbI, CHJIbl TOKa, HANpsHKEHHUS) C HCHOJIb30BAaHUEM
aHAJIOTOBBIX U UG POBBIX IPHUOOPOB.

2. TlpoBepka 3alaHHBIX NPEANOIOKEHUH (IIPAMBbIE M3MEPEHHs (M3HMUIECKHX BEIHMYUH U
CpaBHEHHE 3aJ]aHHBIX COOTHOILICHHWHA MEKIy HMMH). Hampumep: mpoBepka yCIIOBUH IJIaBaHUs
TEJN, YCIOBUW paBHOBECHs pbluara W OJIOKOB, 3aKOHOMEPHOCTEW TOCIENOBATEIBHOTO H
MapajuieIbHOTO COCTUHEHUS TPOBOTHIUKOB U T. 1.

3. Pacuer mo HOIy4eHHBIM pE3yIbTaTaM MPSAMBIX HM3MEPEHHIl 3aBUCHMOrO OT HMX
napamerpa (B OCHOBHOH IITKOJIE).

Hanpumep: yckopeHue Tena NpuU PaBHOYCKOPCHHOM JBIDKECHHH, YCKOPEHHE CBOOOHOTO
MaJICHUS, KECTKOCTh TMPYXHHBI, KOIDOUIIMCHT TPEHHS CKOJIbKEHHS, MEXaHHUYecKas paboTa H
MOII[HOCTb H T. [I.

4. Habmonenwe $BIEHMHA M IOCTAHOBKA ONBITOB (HAa KA4E€CTBEHHOM YPOBHE) IO
oOHapyxeHHi0 (aKTOpPOB, BIHUAIOIIMX Ha TMPOTEKaHWE JaHHBIX sBIeHUil. Hampumep:
MPSMOJIMHENHOE pacIpOCTPaHEHUE CBETA, AUCIIEPCUs CBETA; U3yYEHHUE CBOICTB M300paKeHHs B
IJIOCKOM 3€pKaJie U T. II.

5. HccnemoBanme 3aBHCHMOCTH  OJHOIA dbuznyeckol BENUYUHBI OT JAPYrol cC
MIpe/ICTaBJICHUEM pEe3yJIbTaTOB B BHJE I'paduka M pacueTa MCKOMOro mapamerpa. Hampumep:



3aBUCUMOCTH IIyTH PAaBHOMEPHO IBMIKYILEIOCs TeJla OT BPEMEHHU JBUKEHUS TEJa; CUJIbl TPEHUs
CKOJIbXKEHHUSI OT CHJIbI HOPMAJbHOTO JIaBJICHUs, KauecTBa OOpabOTKH MOBEPXHOCTEH Ten H
HE3aBUCHUMOCTH CHJIBI TPEHHMS OT IUIOIIAJU COINPUKOCHOBEHUS TEJ; CUJIbl YIPYrocTH OT
YAJTUHEHUS TPYKUHBI; BBITAIKUBAIONICH CUIBI OT 00bEMaA MOrPY)KEHHOW YacTh Tejia U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Te€ja, OT IIyOHWHBI, Ha KOTOPYIO
MOTPYKEHO TEJNO U T.[.

JlabopaTtopHoe  oOopyaoBaHuE  OOECIEYMBAET  CAMOCTOSATEIbHBIM  YYCHHYECKHUI
OKCHEPUMEHT, KOTOpPBI MOXET HMETh pa3indHble (OPMbI: (POHTANBHBIA 3KCIEPUMEHT
(ponTanbHBIE OMBITEI H  JTAOOpaTOpHBIE paboOTh), pabOTHl MPAKTUKyMa, Yy4eOHO-
HCCIIEIOBATENIbCKME pabOThl U MPOEKThl AKCIEPUMEHTAIBbHOTO Xapakrtepa. Ilpu 3Tom
HOPMAaTUBHO-00513aTEIbHBIM BHE 3aBUCUMOCTU OT YPOBHSI H3ydeHHUs (u3uku (0a30BbIA WU
yriyOJIeHHBIH) M 00pa3oBaTeIbHOM MporpaMMbl (OCHOBHAsI WM CPEIHSSl IIIKOJIA) SIBIISETCA
(bpoHTaNbHBIN IKCHIEPUMEHT. IMEeHHO mocpecTBOM (PPOHTATILHOIO 3KCIIEPUMEHTA IOCTUTAIOTCS
MpEeIMETHBIE PE3YyNbTaThl AKCHEPUMEHTAJIBHOIO XapakTepa, a Y4YallUMHUCS OCBaMBaIOTCS
CHOCOOBbI JIeHCTBUM, COOTBETCTBYIOLINE YKa3aHHBIM BBILIE MSATH THUMaM paboT. JlabopaTopHbIii
MPaKTUKYM LI€JIeCO00pa3eH TOJbKO IPU YIIyOJIEHHOM YPOBHE M3YUEHUS MPEAMETA.

OnTuUManbHbIM JUIsL JTOCTHKEHUS 1iefied NpoBeleHus (POHTAIBHOIO HKCIEPUMEHTA
SIBJISIETCS TPEJCTaBIIEHUE JTAOOPAaTOPHOTO 00OPYAOBaHMSI U MaTEpHAJOB B BUAE TEMAaTHYECKUX
KOMIIJIEKTOB TI0 MEXaHHKE, MOJIEKYJIIpHOH (u3MKe, 3JIeKTpruuecTBY U onTHke. McnonszoBaHnue
TEMaTUYECKHX KOMILJIEKTOB CHOCOOCTBYET (POPMHUPOBAHUIO TAKOTO Ba)KHEUIIETO0 YMEHHs, Kak
noadop yyamuMmucs oOOpyJOBaHUS B COOTBETCTBUH C II€JIbIO MCCIEI0BAaHUS U3 HU30BITOYHON
HOMEHKJIATYpbl TPEUIOKEHHOTO KOMIUIEKTa; I03BOJISIET MPOBOJUTH AKCIEPUMEHTAIBHYIO
paboTy Ha JH00OM H3Tale ypokKa; YMEHbIIAET TPYAOBBIE 3aTpaThl yUUTENs MPH HOJIrOTOBKE K
ypOKaM, MOCKOJIbKY HE TpeOyeTcsl IepeKOMIOHOBKA 000pyIOBaHUS B COOTBETCTBHUH C 3a/la4aMHU
KOHKPETHOTO ypOKa.

[Ipyn nnaHupoBaHWM NPAKTHUECKUX pabOT BaXXHO HMETh B BHUAY, UTO MpEIAMETHBIC
pe3yNbTaThl SKCIEPUMEHTAIBHOTO XapakTepa MOTYT ObITh OCBOEHBI TOJBKO MPU ONTHMAILHOM
COUETaHUM KPAaTKOBPEMEHHBIX (POHTAIBHBIX OTIBITOB M OJHOYACOBBIX Ja00PATOPHBIX PadOT.

Baxxnoe 3HaueHHE BMEET TOT (DAaKT, 9TO B COCTaB ()POHTAIIBLHOTO 000PYIOBAHMS HAPSTY C
aHAJIOTOBBIMM BXOJSIT U LHU(POBBIE cpeAcTBa u3MepeHus. K HUM OTHOCATCA 3JIEKTPOHHBIM
CEeKyHJIOMEp C JaT4yMKaMU, SJIEKTPOHHbIE BeChl M AaT4yuku LuppoBoi nadopatopuu. Takum
oOpa3oMm, MpH MPOBEACHUH (PPOHTATBLHOIO HKCHEPUMEHTa B OCHOBHOW IIKOJE YUYEHUKU
3HAKOMSITCS C AJIEKTPOHHBIMU CIIOCO0aMU U3MEPEHUN U BBIUMCICHUN.

biiok o6opymoBaHus il yueHUYECKUX padboT mo (usuke chopMUpOBaH Ha Oa3e MepedHs
o0opynoBaHus JJIsl TPOBEIEHUS OCHOBHOIO TOCYJapCTBEHHOTO »SK3aMeHa 1o (U3HKe.
Hcnonb3oBanue mpubOpoB U 00OpyIOBaHHS C E€AMHBIMHA U1 BCeX OOydaromuxcs
XapaKTepUCTUKAMHU MO3BOJISET CTaHIapPTU3UPOBATH MPOLETYpPhI BBITIOJTHEHUS
AKCIEPUMEHTAJIbHBIX 3a/laHU Ha SK3aMeHEe W 00eCIeYHTh HAACKHYIO OIEHKY pe3y/lbTaTOB Ha
OCHOBaHUU JKCIIEPTHON MPOBEPKH OTBETOB 0Oydaromuxcs. [Ipu 3ToM ocHOBaHMEM JJisl BBIBO/IA
O MPaBUJILHOCTHU MPOBEICHUS JAHHOTO OIBITA SBISIOTCS PE3ylbTAThl, MOTYYEHHBIC YUAIUMUCS
MOCPEJICTBOM IMPSMBIX H3MEPEHUI 3a/1aHHBIX (PU3MYECKUX BEIUYUH.

HaGop s mpoBeaeHUss OCHOBHOTO TOCYAAQpPCTBEHHOTO JK3aMeHa oOecreyuBaeT
pa3pabOTKy HECKOJBKHUX OJHOTUIHBIX 3aJaHMA TPU  HCIHOJB30BAHUM  OJMHAKOBOTO
00OpYyZIOBaHUS C Pa3HBIMU XapaKTEPUCTUKAMHU. DTOT MOAXO] LIEIeCO00pa3HO MCMOIb30BaTh U
IIPU MPOBEACHUU (POHTAIBHBIX ONBITOB U JIAbOpaTOpHBIX padoT. Hanpumep, npu nposeneHUH
HCCIIEIOBAaHUS 3aBUCUMOCTH CUJIBI TOKa OT HANpsDKEHUS MOXKHO BBLIEIMTH B KJIACCE TIPYIIIBI,
KOTOpble OyIyT NpPOBOJUTH JI@aHHOE MCCIEOBAHUE, MCIIONb3ysd PE3UCTOPbl C pa3HbIM
COINPOTHBIIEHUEM, U JIaMNIOUKy. [1o pe3ynbraraM MOXHO CpaBHUTH IOJIy4YEHHBIE 3aBUCUMOCTH,
0oOCyIMTh TpaHUIIBl BHITIOJIHEHUS 3akoHa OMa Ui ydacTKa LEMNH, ONpPEeAeTUTh CONPOTHUBICHHUS
PE3UCTOPOB.

Crnenyer OTMETUTb, YTO MPU MPOBEACHUU (PPOHTATIBHBIX OMBITOB U Ja0OPAaTOPHBIX padoT
B OCHOBHOM IIKOJE TpeOyeTcsl 3alMch pe3yabTaTOB BCEX MPSIMBIX M3MEPEHHH C y4eToM



aOCOJIIOTHOW TOTPEIIHOCTU. 3AeCh MPH HCHOJIB30BAHUU TPAAUIMOHHOTO OO0OPYAOBaHUS
(MEH3ypOK, OUHAMOMETPOB, TEPMOMETPOB) M CTPEIOYHBIX aMIIEPMETPOB U BOJIBTMETPOB
aOCOJIIOTHYIO TIOTPEHIHOCTh LeIeco00pa3HoO CBS3BIBATH C LEHOW JeNeHus mpuodopa, a Npu
nepexone K IUPPOBBIM HHCTpyMeHTaM (UU(pPOBBIE BEChl M JNAaTYMKU) Yy4IUTh paboTath c
ONMCAHUSAMU OTUX MPUOOPOB, BbHIAEHAS JaHHbIE 00 aOCOJIOTHOW MOTPEemHOCTH, 100
IpeaaraTb 3Ha4e€HUE MOTPEIIHOCTH B TEKCTE 3aaHUH.

[Ipn mpoBeneHUM HCCIEIOBAaHUS 3aBUCUMOCTEH OJHON (PU3MYECKON BETMYMHBI OT
Jpyrod ydJaimuecsi JOJDKHbI OCBOMTH IIOCTPOEHHE TpauKOB C YKa3aHHEM aOCOJIOTHBIX
MOTPEIIHOCTEN, a MPHU MPOBEIEHUU pabOT HAa IMPOBEPKY IPEANOJIOKEHUN - YMETh CPaBHUBATh
3HA4YEeHUsI JABYX NPSAMBIX H3MEPEHHH C ydeTOM aOCOJIFOTHOW TMOTPEHIHOCTH (HAmpuMmep, ImyTeM
CpPaBHEHUsI UHTEPBAJIOB TIOJYYEHHbBIX 3HAUEHUI Ha YUCIOBOM OCH).

OObpamiaeM BHMMAaHHE, YTO OLIEHMBaHUE J1A0OPATOPHBIX pabOT JOJKHO Oa3MpoBaThCs,
KaK ¥ B KpUTEPUAX OLIEHWBaHUS SKcrepUMeHTaIbHbIX 3a1anuii KM OI'D, He Ha npaBUiIbHOCTH
odopmIiIeHHs 0T4ETa O paboTe, a Ha MPABWIBHOCTU JEHCTBUIM M0 cOOPY yCTaHOBKHU, TPOBEICHUIO
OTIBITOB, CHATHUIO TOKa3aHUN MPUOOPOB.

OcHaiuenue Ui 3ydeHus OMOJIOTHUHU IMPEICTaBICHO KOMIUIEKTAMH J€MOHCTPAIlMOHHBIX
BJIQXKHBIX IPENapaToB, repbapreB M KOJJIEKLIUN M0 pa3HbIM TeMaM Kypca OMOJIOTHH, a TaKke
undpoBoit abopaTopueil uig MpoBeAeHHs MpakTHUYeckux padbor. Kpome toro, mpu nsydyeHuu
OMOJIOTMM MOJKET MCIOJb30BaTh UG poBas J1abopaTopus Mo OWOJIOTHH (KaK JTOTIOJHUTEIbHBIN
AJIEMEHT JJIs YTITyOJIEHHOTO U3y4YeHUs Kypca).

B ydeOHOM mpouecce ywamuecs [OJDKHBI TOJIYYUTh BO3MOKHOCTH UYYBCTBEHHOTO
BOCIIPUSATHS M3Yy4aeMbIX SIBIEHUN M 00beKkTOB. OIHAKO H3ydaeMble SIBJIEHUS U OOBEKTHl HE
BCET/Ia MOTYT OBITh HEMOCPEICTBEHHO BOCIPOU3BECHBI MU MMOKA3aHbl B YU€OHOM MOMELIEHUH.
B stom ciydae yueOGHOe 000pyAOBaHUE JAaeT BO3MOXHOCTh MX BOCIPOM3BECTH ONOCPEIOBAHO,
gepe3 KOJUIEKIHIO, TepOapHbIil IMCT, MUKpOTIpEeNnapar, MOJielb, BUIe0(pparMeHT U T.11.

BrnaxHble npenapatbl NPenCTaBIAIOT COOON HaTypalibHble OOBEKTHI, CMOHTHPOBAHHBIE
Ha CTEKSIHHOM IUIaCTUHKE M OMNYLICHHbIE B CTEKISHHBIM ILWIMHAP C KOHCEPBUPYIOLICH
AKHUJIKOCTbIO, JINOO MPEJCTABICHHbIE B IUIACTHKE. 3/1€Ch MPEUIAraloTcsl TOTaJIbHbIE Mpenaparsl,
MO3BOJISAIOIINE M3y4yaTh BHEIIHEE CTPOEHHE OpraHM3Ma WM ero 4actu, (Hanpumep: «KopeHb
0060BOoro  pacreHuss ¢  KiyOeHbkamm», «['ajroka»);  aHaTOMUYECKUWE  IMpernaparsl,
IIpeJHAa3HAYCHHbIE JUI W3Yy4EHHMs] BHYTPEHHErOo CTPOCHHS OpraHu3Ma MM €ro OpraHoB
(Hampumep: «BHyTpeHHee cTpoeHHe JIArYyIIKH», «BHyTpeHHee CTpoeHue NTHLBD);
Ouoslornyeckue InpenapaTtsl, JAlOIIMe MPEACTAaBICHHE O CTaJusAX pPa3BUTUS OpraHusma
(nampumep: «Pa3ButHe KocTHCTONH pbIOBI», «Pa3BuTHe Kypulbl»). BraxkHbsle mnpenaparb
UCIOJb3YIOTCS KaK pa3JaTOYHbIM Marepuan B Ipolecce AEMOHCTPALUU MIPU U3y4YEHUH HOBOTO
MaTepualla MM B IpPOLIECCe BHINOJIHEHUS MNPAKTHUECKUX 3aJaHuil, pa3padOTaHHbIX HAa MX
OCHOBE.

I'epbapuu - cobpaHue NpecCOBAaHHbIX, 3aCYLICHHBIX PACTEHUH MM MX YacTeill OMOrarT
u3yuyaTh pacTeHHe B KaOMHETE U y3HaBaTh €ro B IPUPOJE, a repbapusaius - Haubosee NpocTon
crnoco0 COXpaHEHMs pacTeHUM M UX dYacTell B TeyeHHe JIUTEIbHOro BpeMeHU. B mepeune
Ipe/ularaeTcsi cucrteMatudeckuid repOapuil (Hampumep, «OCHOBHbIE TPYIIBI PACTCHUI») U
repbapuii 1mo oOmelt O6uosoruu (KOTOPHIM MO3BOJISIET HPOMUTIOCTPUPOBATH W3MEHYUBOCTS,
HCKYCCTBEHHBI OTOOpP, CHUCTEMaTHUECKHE KaTeropuu U BHI000pa3oBaHME, AWBEPreHIMsS U
KOHBEPI'eHIIMsl, TOMOJIOTUYHbIE M aHAJIOTUYHbIE OpraHbl, pyJUMEHTapHbIe OpraHbl, apoMopdo3,
pavoasanTanyds  (GEHOTHII W TEHOTWI, [OJUIUIOMIUS, OTJajleHHas Tulpuau3anys,
B3aMMO/ICHCTBHE pacTeHUH ¢ abMOoTHYECKUMHU (DaKTOpaMH Cpejibl, B3aUMOJCHCTBUE PACTEHUH C
OonoTHueckuM (QaxkTopamu cpenbl). ['epOapHBIi MaTepHan MCIOJIB3YIOT KakK pPa3laTOYHbBIN
MaTepHuall JUisl JeMOHCTpAalMU M3y4aeMbIX OOBEKTOB, JUIS BBHIIIOJHEHUS MPAKTUUYECKUX 3a/aHUM
IIPU 3aKpeIUIeHUH MaTepualla Ui THarHOCTUKU y4eOHBIX pe3yabTaToB.



Taxoke mpeacTaBieHbl KOJUIEKIUY - HAOOPBI MPEAMETOB WIIM BELIECTB, IMOA0OPAHHBIX T10
ONPpCACIICHHBIM IIPpHU3HAKaM. O0BbexTaMHu  HUX MOTYT OBITH pacrpaBJICHHBIC W 3aCYHICHHBIC
HACEKOMBIE, PAKOOOpa3HbIC, PAKOBUHBI
MOJUTIOCKOB, OT/ICIbHBIC YaCTH CKEJIETOB KUBOTHBIX. B KOJIEKIIUAX COYETAIOT HATYpaIbHBIC
00BEKTHI C X M300paXCHHEM B BUJE PHCYHKOB WJIM MYJSDKEH - mmuTanuid. [IpemioskeHHsie B
nepeyHe Mop(hoJIOTHYECKUE KOJUICKIIMU JAI0T MPEACTABICHUE O BHENTHEM CTPOCHHUU OPraHOB
N1 UX ‘{aCTeﬁ, IMO3BOJIAKOT HPOBOAWTL CPABHCHUA 06”I)GKTOB, BBISICHATH HUX 06HII/IC YCPThBI U
yepTel  pasznuuus  (Hanpumep:  «lIpencraBuTrenu  OTPSAOB  HACEKOMBIX» U JIp.);
00IIeONOIOTHYECKHE KOJUICKITUM TO3BOJISFOT BBISICHATH B3aMMOCBS3M B OPraHUYECKOM MHpE,
paccMaTpuBaTh Pa3BUTHE OPTAaHU3MOB, MPOCICKHBATH OOMICOMOIOTHYECKUE 3aKOHOMEPHOCTH
(Hanpumep: «[Ipumepsbl 3alUTHBIX TPUCIIOCOONIEHUH Y
HaceKkoMbIx»). Kosneknuu, kak u repbapuu, UCIIONb3YIOT KaK pa3laTOYHbIN MaTepuai s
ACMOHCTpallU  HU3y4daCMbIX O6’I)€KTOB, AJId  BBIIIOJHCHUA  MMPAKTHYCCKUX 33}13HHI>1 npu
3aKpCIICHUH MaTCpualia Uil JTUAarioCTUKU y‘I€6HI>IX PE3YyIbTATOB.

O3HaKoOMIIEHHE ydqamuxcsa ¢ MUKPOCKOIMMYCCKUM CTPOCHUEM JKUBBIX OPraHM3MOB - OJlHA
U3 TIIABHEHUIINX 3aaa4 HAayKH, IMO3BOJIAIOMNIMX MOABECTU INKOJBbHUKOB K IMMOHUMAHHWIO CAWHCTBA
opranuyeckoro mupa. s mpoBeneHus Ja0OpaTOPHBIX paboT B 1U(pOBYIO J1abopaTopuro
BKJIFOYEH MHUKPOCKOII, @ B KOMIIJICKTC MOCYAbl U O60py2]OBaHI/I$I O6H1€FO HAa3HA4YCHUA UMCHOTCA
HEO0O0XOMMOE OCHAIIIEHUE IS POBEACHUS J1a00paTOPHBIX paboT.

udpoBas maboparopusi BKIOYaeT HAOOP I M3TOTOBJICHUS MHUKPOIPENapaToB.
CBexue npenaparbl HU3TOTAaBJIMBAIOT IJId HEMCEIJICHHOTO PAaCCMOTPCHUA. K HuM otHOCATCSH
KUOIKOCTHBIC (O6T)CKTI)I 00BIYHO IIOMEIIAaOTCA B BOJAY, a MIpCrapaTtbl COXPAHAIOTCA B TCUCHUC
HECKOJIbKUX JHEH), Ccyxuwe (Hampumep, YacTHIy NTHYBErO Iiepa, MPOCTO TMOJOXKUTh Ha
MpPEeIMETHOE CTEKJIO M MHKPOCKONMHUPOBATH), JKUBbIE Mpernaparbl (Ma3Kud - Kalulk KUIKOCTH,
HampuMep KpOBM) U BUTalbHbIE IMpernapaThl (KOTOpPbIE HCHOJB3YIOTCS IS H3YYCHHS
MaJIOKJIETOYHBIX 0OBEKTOB (IIPOCTEHUIITNX, KOJOHUM BOJOPOCIECH), A1 HAOIIOACHUS TBUKCHUS
(Tydenbku, ameOsn1). [lpurotoBieHue Mukpompernapata BbIpabaThIBaeT y Y4Yalllerocs HaBBIKH
CaMOCTOSITENIbHOM pabOThl, aKTUBU3UPYET UX MO3HABATENIbHYIO JAEATEIbHOCTb U 3HAKOMHUT C
TEXHUKOW M METOJUKON HAydyHOTO HcciefoBaHus. B nudpoByro 1abopaToprio BKIIOUEH TaKKe
u HaOOp MHUKPOIPENapaToB, KOTOPBIM COAEPKUT MOCTOSIHHBIE Mpenaparhl, J0Jroe Bpems
COXPAHSIOIIKECS B IPUTOTHOM JIJIsI MUKPOCKOITMPOBAHUS BU/IE.

Crnenyer OTMETUTh, YTO HApSAy C HCIIOJIb30BAHHMEM IE€PEUMCIICHHOTO BBIIIE y4eOHOTO
000pynOBaHUs BaXHYIO POJIb B M3YYEHUHU OMOJIOTHU WUIPAIOT MPUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIy4aeB TOJIBKO OHU MOTYT 00€CHeunuTh HauOOJbIIYI0 KOHKPETHOCTh U MOJIHOTY
3HAHMN y4YalIuxcs, MOMOTalT (OPMHUPOBAHUIO Y HUX MPaBHIBHBIX OHoJorndyeckux 3HaHuil. K
TakKUM JKUBBIM OOBEKTaM OTHOCAT pAacCTEHHs, >KUBOTHBIE >KMBOTO YroJjika, aKBapuyMma,
TeppapuyMa. I(h(HEeKTUBHBIM CPEICTBOM 3HAKOMCTBA C MPUPOAHBIMU OOBEKTAMH SIBIISIOTCA
OKCKYpCUHU B OHOJIOTUYECKHE W KpaeBequecKue Mys3eu, OOTaHMYecKHue cajibl, 300MapKd U
OKPY’KaIOIIKe IIKOJIy eCTECTBEHHBIE U MCKYCCTBEHHBIE MPUPOTHBIE COOOIIECTRA.

TpaguioHHble OMONOTMYECKHWE MYISDKA M MOJENU B HACTosllee BpeMsl YCHEIIHO
3aMEHSIIOTCST [U(PPOBBIMH 00pa30BaTENbHBIMU pecypcamMu: Buaeo(parMeHTaMu, aHUMAaIUew,
BUPTYyalbHBIMU JabopaTopusimMu. LludpoBbie oOpa3oBaTenbHBIE pPEeCcypchl HE MOTYT CTaTh
MOJIHOIICHHOW 3aMEHOM  pealbHbIX TMPUPOJHBIX OOBEKTOB, HO JAalOT  BO3MOYKHOCTh
MO3HAKOMUTECS ¢ OoJiee IMIUPOKUM KPYTOM OOBEKTOB, CO3[AIOT MPEANOCHUIKU IS
MHTeHCUUKAIMK 00pa30BaTENILHOTO MpoIecca U 00ECTIeUnBaIOT He3aMeATUTENbHYI0 00paTHYIO
CBSI3b, KOMIIBIOTEPHYIO BH3yalH3allMI0 HHPOpPMAIMH, ABTOMATHU3AIMIO YIpPaBIEHUS Y4eOHOI
JeSITENFHOCTHIO M KOHTPOJIh €€ Pe3yIbTaTOB.

OcHamenue JUisi W3y4eHHs] XUMHM TIPEICTAaBIEHO B BHIAE JISMOHCTPAIIMOHHOTO
000py/nOBaHUs, KOMIUIEKTa XWMUYECKUX PEAKTUBOB C HEOOXOJUMBIM O0O0OpyJOBaHHWEM W3
o0IIero KOMIUJIEKTa MOCYAbl W OOOpyIOBaHUS ISl YUYEHHYECKHX OIBITOB M KOMILJIEKTa
koteknmii.  Kpome Toro, Tmpu  HW3ydeHHMM ~XUMHHM ~ HCHOJb3yeTcss  oOmas  ans
€CTeCTBEHHOHAYYHOTO IUKJIa [udpoBas 1abopaTopus, a Takxke nudposas 1adopaTopus 1o



XUMHH (KaK JTOTIOJTHUTEIbHBINA 3IEMEHT AJIs YIIIyOJIEHHOTO U3yYEHUs] XUMUN ).

JIeMOHCTpAIMOHHBIA AKCIIEPUMEHT SBJISETCS BOXKHOW YacThIO OOYUCHHUS XUMHH. 3]1ECh
BXHO TOMHHUTH, YTO TPH €ro MPOBEACHUU O00s3aTeIbHO IOJDKHBI OBITH COOJIOAEHBI BCE
HEOOXOIUMBIC JTAIIbI:

[IOCTaBKa LI€JIN SKCIIEPUMEHTA,

ONKCaHKe HEOOXOAUMOrO JUIsl €0 BBIIOJHEHUS 000pYIOBaHMs U PEaKTUBOB,

IJIAaHUPOBAHUE MOPSJIKAa IPOBEACHM S, ONMCAHUE UCXOAHBIX BEILIECTB,

[IPOTHO3UPOBAHUE OXKUIAEMbIX B PEAKIIMOHHOW CMECH HU3MEHEHUH M pe3ysbTaToB
9KCIIEPUMEHTA,

ONMCAHNE U3MEHEHUH, IPOU30LIEAIINX C BELIECTBAMH,

(hopMynHpOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3[aHHE PUCYHKA SKCIIEPUMEHTAIIbHON YCTAHOBKU U COCTaBJIEHHE YPAaBHEHUS PEaKIuil.

B mpouecce mpoBeneHMsI I€MOHCTpalii, y4aliuecs OCBAauWBAIOT ATalbl MPOBEIACHUS
OTbITa, MIOATOMY HanboJsiee Y3PPEKTUBHBIM SBISETCS HE MPOCTOE ONHUCAHUE OIbITa YUUTEIEM, a
UCI0JIb30BaHNE 3BpUCTHYECKON Oecenpl. [Ipu peanmuzanuy Takoro cLEHapHs Jake HE O4YeHb
CIIOXKHBIA OIBIT 3aHUMAET [JOBOJBHO MHOTO BPEMEHM, HO CIIEJJOBaHHE €My I103BOJISET
ofOecreunTh MOHMMaHHE OOYyYaroIIMMHCS NMPUEMOB HAYYHOIO MO3HAHMSI M HCIIOJIb30BAHHME HX
YK€ B CaMOCTOSITEIbHOM JEATEeIbHOCTH B TIPOIECCE YYEHHUYECKOTOo dKcrepumeHTta. Ha
HaYyaJlbHOM 3Tare U3y4eHus Xxumuu (B 8-9 kimaccax) UMEHHO TakKo# MOJAX0] MO3BOJISET JOCTUYD
MaKCUMaJIbHOU 3(pPEeKTUBHOCTH OT MPOBEACHUS TaOOPATOPHBIX U MPAKTUYECKUX PabOT, a TaKkkKe
chOopMHUPOBATh Y YHaIIUXCSI OTBETCTBEHHOE OTHOIIEHHE K SKCIIEPUMEHTY.

[Ipn olLleHMBaHWM YYEHHMYECKUX NPAKTHUYECKUX paldOT 1enecoo0pa3Ho y4YUTHIBAThH
MOAXOJIbI, HCHOJB3YIOIIME B SK3aMEHALIMOHHBIX Marepuaiax. Tak, B HacTosllee Bpems
npeiaraeTcsl dKCIepUMEHTAbHOE 3a/laHue, MpeaycMaTpuBaroliee BbIOOp IBYX BEILIECTB U3
MATU TPEUIOKEHHBIX M TMPOBEJEHUE C HUMHU peaKklui, OTpa)KaloUIMX XUMHUYECKHE CBONCTBa
YKa3aHHOTO B YCJIOBUU 3a7aHusl BeulecTBa. OlEeHMBAaHUE UIET Ha OCHOBAaHUM OTYETa YYEHUKA O
MpoieslaHHOM padoTe (ypaBHEHHS PEaKIliid, BBIBOJBI O HAOIIOJACHHIX) U HA OCHOBAHUH MIPSIMOTO
HaOMIOICHUS 3a JEMCTBUSIMU YUYE€HHKA 10 MPOBEICHHUIO OMBITOB. [Ipy 3TOM BBIAENAIOTCS 3TaIbI
oTOOpa BEIIECTB U CMEIIMBAHMSI BEILIECTB B COOTBETCTBUH C MyHKTaMU HHCTPYKIUHU K paboTe.

BaxkneiimuM  HampaBiieHHMEM KaK  JIEMOHCTPAIlMOHHOTO, TaK U  yYEHHYECKOIro
SKCIEPUMEHTa JIOJDKHO CTaTh HMCMOJb30BaHUE HUGPOBON 1abopaTtopuu, KOTOpas MO3BOJISET
OpraHU30BaTh XUMHUYECKHI SKCIEPUMEHT Ha MNPUHIMIHAILHO HOBOM YpOBHE, IMEPEHTH OT
KaueCTBEHHOM OIICHKM HaOJII0AaeMbIX SIBIICHUH K CHCTEMHOMY aHaJIM3y KOJIMYECTBEHHBIX
xapakrepuctuk. Ilpu pabGore ¢ parunmkamu 1UpPoOBON JabopaTopuu oOOecreynBaeTcs
aBTOMATU3UPOBAHHBIA cOOp W 00pabOTKa NAaHHBIX, XOJ KCIEPUMEHTa MOXKET 0TOOpaxaThCs B
BUJIe TPaUKOB WM MOKa3aHUI MpUOOPOB, a Pe3yabTaThl SKCIEPUMEHTOB MOTYT COXPaHATHCS
JuiiTenbHOe BpeMs. Hambonee akTyalbHBIM JUISI XUMUU SIBIISETCS MIEPEXO0JI K KOJTUYECTBEHHBIM
XapaKTepUCTUKaM, KOTOPBI MOYKHO MPOWUIIOCTPUPOBATH CIEAYIOIUMHU IPUMEpaMH: U3yYeHHe
CTpOEHHS IJIaMeHH, ompeneneHne pH B pasHbIX cpenax, ompeelieHHe CKOPOCTH peakluu,
M3Yy4eHUE BIUSHUS KOHIICHTPAIMHN U TEMIIEPATypbl HA CKOPOCTh PEAKIIHH.

Hudposas mabopaTopusi MO3BOJIAET PealM30BaTh MEXKIPEIMETHBIE CBS3U C IPYTUMU
IIpeIMETaMU  €CTECTBEHHOHAY4YHOI'O IMKJA, IIOCKOJBKY JaeT BO3MOYKHOCTb BBINOJHATh
WHTETpUPOBaHHbIE y4eOHbIE HCCIEIOBAaHUS TI0 €CTECTBEHHBIM HayKaM, IPUMEHSITh U OCBaUBAaTh

OJICMCHTBI CTaTUCTUKHU U I/IH(I)OpMaI_[I/IOHHLIC TCXHOJIOT'HH.






