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PexoMeHIallMU 10 UCTIO/IB30BAHUIO CTAHAAPTHOI0 KOMILJIEKTA
odopynoBanus Llentpa «Touka pocTa» nNpu peaju3aluu NporpaMm
€CTeCTBEHHO-HAYYHOIl M TeXHOJIOrHYeCKOi HanpaBJIeHHOCTell

[lepedyenp cTaHIApTHOTO KOMILIEKTa 00OpymoBaHus i ocHamieHus LlentpoB «Touka
pocTay cOopMHPOBAH C YUETOM pPsijia IPUHIMIIOB, B TOM YHCIIE:

[IpuHUMI NpeeMCTBEHHOCTH cucTteM oOopynoBaHus. O0opynoBaHuEe IJi HPOBEIACHUS
YUEHUYECKUX TPAKTUYECKUX padoOT sBisIETCs OOLUMM JUIsi YpOBHEW OCHOBHOIO OOILEro u
cpenHero obmero oOpa3oBaHus. B cucremMe  HarNAOHBIX  CPEACTB  OOYYeHHS |
JEMOHCTPAIIMOHHOTO O0OpPY/IOBaHUSI HMMEIOTCS 0a30BBIE JJIEMEHTHI, OOIIHE M1 OCHOBHOTO
obmrero u cpenHero oobmero odpazoanus. Lludposas madoparopust u 060pya0BaHUE OOIIETO
HA3HAYEHUS TMO3BOJISIOT 00ECIIeYnBaTh NEATEIHLHOCTh 00yUJaromuXcs Kak B OCHOBHOM, Tak M B
CTapuieil 1IKojie, a B COBOKYIHOCTH ¢ LU(POBBIMU J1abopaTopusiMu MO (pu3uke, OMOIOTHM U
XAMUU - TPAKTHYECKYIO JEATEIHHOCTh B PAMKaX M3YYEHHUS! €CTECTBEHHOHAYYHBIX TPEIMETOB B
10-11 xmaccax Ha yriayOJIeHHOM ypOBHE.

[MpuHIIMTT coYeTaHWs KIIACCHYECKUX M COBPEMEHHBIX CPEACTB M3MEPEHHH U CIIOCO0OB
AKCIEPUMEHTAJIBLHOTO MCCIIEIOBaHMs siBJIeHHUI. B cocTaB 000pynoBaHUs BXOIAT KJIACCHUECKHE
CpeAcTBa HM3MepeHHs (HalpuMep:IUHAMOMETPBI, CTPEJIOYHBIE aMIepMETp W BOJBTMETpP) W
uudposbsie TpuOOPHI (HaripuMep: HuGpPoBbIE BECHI, CEKYHIOMEp) U AaT4uKU. CoOI0eHre 3TOro
MPUHIIAIIA UMEET 0c000€ 3HAYECHHE ISl YPOBHS OCHOBHOTO OOIIEro 0Opa30BaHUs, MOCKOJBKY
3/1eCh MPOUCXOAUT 3HAKOMCTBO CO CIIOCOOaMM M3MEpEeHUs] PU3NUYECKUX BEIUYUH, POpMHUpYyETCs
[IOHMMaHHUE MPUHLUIOB ACHCTBUS AHAIOTOBBIX M3MEPHUTEIBHBIX MPUOOPOB U 0OECIIEYUBAETCS
Mepexo/] K UCMOJIb30BaHNI0 HHCTPYMEHTOB ITU(PPOBOIL TabopaTopum.

IIpuHuun npuopuTeTa YYEHHYECKOTO SKCHEPUMEHTa Ul pealu3alii CHCTEMHO-
NeATeNbHOCTHOTO ToAXoJa. Peanmu3anus CHCTEMHO-AEATENIBHOCTHOIO MOAXO0JAa B OOy4eHUU
€CTECTBEHHOHAY4YHbIM IpeaAMeTaM Oa3upyercs B IEpPBYI0 oOuepelb Ha  BOBJICYEHUU
oOyyaromuxcs B MPAKTUYECKYIO JEATEIbHOCTb IO IPOBEACHUIO HAOIIOJEHUH M OIBITOB.
IToaToMy 3HauuTeNbHasE YacTh HAOJIOJEHUN W ONBITOB, KOTOPbIE B TPAJAULIMOHHOW METOIMKE
[IpeUIarajiuch Kak JEMOHCTPALMOHHBIEC, IIEPEHECEHBl B pa3psl yueHHdeckux padot. Ciemyer
OTMETHTb, YTO B HACTOsIEE BpeMs U3ydyeHUe GU3UKU, XUMUU U OMOJIOTUM B OCHOBHOM IIKOJIE U
Ha 0a30BOM ypOBHE CTapllieil IIKOJbl OPUEHTUPYETCS HAa OCBOCHHUE €CTECTBEHHOHAY4YHOMH
I'PaMOTHOCTH, KOTOpoe€ MIET uepe3 pa3BUTHE CHOCOOHOCTEH ydaluxcsi aHaJIW3UpOBATh
pa3sHOO0Opa3HyI0 €CTECTBEHHOHAYYHYI0 MH(GOPMAIMIO U UCIIOJIB30BaTh NOJTYYEHHbIEC 3HAHUS AJIS
OOBSICHEHUSI SABJICHMH M TPOLECCOB OKPYXKAIOLIEr0 MHUpPA; IOHMMAaTh OCOOEHHOCTH
UCIOJb30BAHUS METOJIOB €CTECTBO3HAHUS Ul IOJY4YEHUs HAy4yHbIX JaHHBIX; HPOSBIATH
CaMOCTOSITEJIBHOCTh CY)XKJICHMH W NOHHMMAaTh pOJb HAyKHM M TEXHOJIOTUYECKUX WHHOBALUN B
pa3BUTHM OOIIECTBA; OCO3HABAaTh BAXHOCTh HAy4YHBIX MCCIEJOBAHUNH U UX CBA3b C HAIIUM
MaTepUAIbHBIM OKPYXEHMEM M COCTOSHUEM OKpyxkatomed cpenpl. OpueHranus Ha
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTh MPEAIOJIaraeT akleHT Ha METO/I0JIOTHIO HAYKH U HANpsMYIO
CBSI3aHO Kak C OOIIMM YHCJIOM YYEHHUYECKHX OIBITOB B Kypcax €CTECTBEHHBIX HAayK, Tak U
HaNpaBJICHHOCTBIO MX Ha (OPMHPOBAHHME CAMOCTOSITEIBHOCTH JI€HCTBUH MpH MPOBEICHUU
HaOJr0/1eHUH, U3MEpEeHHI U HCcCIeJ0BaHU.

Hcnonbs3oBaHue cpesiCTB HAMVIAJHOCTH U y4eOHOTO 000py/I0BaHUS B yUeOHOM IMpoliecce
HaNpaBJICHO Ha BBINOJHEHUS ciexyrouunx (QyHKIui: obecrneunBaroT 0oJiee TOJIHYIO U TOUHYIO
uHpopMaInnoo 00 U3y4aeMoM SIBICHUH WIH 00bEKTE U TeM CaMbIM CHOCOOCTBYIOT MOBBIIICHUIO
KayecTBa OOY4YEHHUs; NOMOTAIOT B MAaKCHUMAaJIbHOM Mepe pPa3BUTh IO3HABATEIbHBIE WHTEPECHI
y4aluxcs; MOBBIIIAIOT YPOBEHb HAIVIAJHOCTH U JOCTYMHOCTH OOYYEHHS; YBEIMUMBAIOT 00BEM
CaMOCTOSITEJIbHOW pabOThI ydaluxcsi Ha ypOKe U BHEYPOUHOU JIESTEILHOCTH; CO3/IAl0T YCIOBHUS
JUIi  OpraHu3alMd  MPAKTUKO-OPUEHTHPOBAHHOM  TMPOEKTHOW M MCCIIEeN0BaTEIbCKOM
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 JATYNKOB KOTOPOH MO3BOJSET HCIOJIB30BATH ATy Ja0OpATOPHIO MPHU
M3y4YeHUU (U3HWKU, XUMUU U OHWOJOTHH. BBeneHHWe B IIKOJBHBIA JKCIEPUMEHT MHU(PPOBBIX
JATYUKOB JUISl PETUCTPALMU PA3IMUHBIX BEJIMYMH U BO3MOXKHOCTH HCIIOJIb30BAaTh 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 TPHBIEKATEIFHOCTh 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
SIBJISIETCS 3HAYUMBIM MIEPEXO0JIOM OT KaU€CTBEHHBIX HAOIIOJEHUIM U ONMBITOB K KOJUYECTBEHHBIM
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 BOJILTMETD).

Wcnonb3oBanne nu@poBbIX JATYMKOB MMO3BOJISIET HA COBEPILIEHHO JAPYrOM KaueCTBEHHOM
YpOBHE MPOU3BOJIUTH U3MEPEHHS BPEMEHHU, PACCTOSIHUSI, UMETh BO3MOXHOCTh PETUCTPUPOBATH U
HaOmoJaTh M3MEHEHHWE BO BpPEMEHM TaKUX BEIMYMH KaK TeMIlepaTypa, JJIEKTPUYECKOe
HaIpsDKEHUe, Cuia TOKa U T. 1.

OTHU BO3MO>KHOCTH TO3BOJISIIOT, HAIpUMEpP, Ha YpokaxX (U3UKH C BBICOKOM TOYHOCTHIO
M3MEpPUTh MTHOBEHHYIO CKOPOCTb Tela, ABMXKYILETOoCsl HEpaBHOMEpPHO, HAOM0aTh B AUHAMUKE
MPOLIECC IEKTPOMATHUTHON MHIYKIMU, BOBHUKHOBEHHE M MU3MEHEHHE WHAYKIHOHHOIO TOKa,
HCCIEeA0BaTh W3MEHEHUE TEMIIepaTypbl C TEYEHHMEM BPEMEHHM B IIPOLIECCE YCTaHOBJIEHUS
TEIIOBOTO PaBHOBECUSA U T.[.

Ha ypoxax Ouosioruu nosiBisieTcss BO3MOXHOCTb IMOJIYYUTh KOJIMYECTBEHHBIC JaHHBIC
IpU MPOBEJCHUM OIBITOB, HApUMeEpP: NpU ONpeAesieHuH (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
obecrieueHrne, yCTaHOBJICHHOE Ha KoMmbioTep. [[ns KoMMyHUKalud HUQPOBBIX JATYHKOB,
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 3aBUCHUMOCTEH MCCIENYyeMbIX BEIMYMH Ha DKpaHe
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
¢dorokamepa mo3BossieT coTorpadupoBaTh COOPAHHYIO SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
NpUKpPEnHTh (poTorpaduio B MEKTPOHHBIH 0T4eT. TakuM 00pa3om, OCyIIECTBISETCS epexo K
O0QOPMIICHHIO DJIEKTPOHHOTO OTYeTa O TPOJICTIAHHOM OSKCIEPUMEHTE, TPOCKTHOW WU
HCCIeA0BaTENbCKOM padoTe.

Bo3MOXHOCTP  MCHOJB30BaHUS  BUACOHAOMIOJEHUS 32 IMPOLECCOM  BBINOJIHEHUS
MPAKTUYECKUX paObOT 00YJaIOIIMMHCS U3MEHSET MOIX0AbI K OLEHHBAHUIO PadOT.

DNEeKTPOHHBIM OTYET O MPOJIETAaHHOM MPAKTUYECKON padOTe MOMKET COMPOBOKIAATHCS
MPUKpPEIJIEHHOW QoTorpadueii, KoTopas MO3BOJISET OLEHUWBATh MPaBHWIBHOCTh COOpPAaHHOMN
AKCINEPUMEHTAJIbHOM YCTAaHOBKHM, OoJjiee TOJHO OMNpeAeisaTh IMOJHOTY M IPaBHIBHOCTh
MIPOJIEITAHHOT O HCCIIEIOBaHUS, aHAJIM3HPOBATh JIOCTOBEPHOCTh NPeCTaBICHHBIX
OKCTIEPUMEHTAIBHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBITIOJIHEHWH Pa3HBIMH TPYIIaMH
oOyuaronmxcs pa3HbIX
HCCIE0OBATENBCKUX PabOT IEIeCO00pa3HO HMCIIOJIB30BaTh BHUCO3ANUCh BCEro xoia pabdor. B
9TOM ClIlydya€ OLIEHHUBAThCS MOTYT HE TOJBKO NpEIMETHbIE pe3yJabTaThl, CBSI3aHHbBIE C
MIPOBECHNUEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHUKATHBHBIE M PETYJISITHBHBIE IEHCTBUS:

IUTAaHUPOBaHUE PabOTHI,
OTCIIeKMBaHHE XOJa pabOThl, KOppPEeKIus IaHa padOThl, KOMMYHUKALUS B COBMECTHOM
NeSITeNIbHOCTH, HaJu4ue (WM OTCYTCTBUE) KOH(GIMKTOB U CIIOCOOBI UX PEIICHHUS.

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 HaIpaBJICHUs NPH U3MEHEHUH CKOPOCTH BHECEHMsI 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 DJIC mpu mposere yepe3 KaTylUIKy MarHUTa ¢ Pa3HbIMU
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, ONMpasicCh Ha HUHTepechl oOydaromuxcsi. 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 MCIIOJIb30BaHHEM LM(POBBIX JATUUKOB Lesecoo0pa3Ho npearats yqammmes 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)KEHHUSI METalpeJIMETHBIX pPEe3yJbTaToB OOY4EHHS:
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
upoByI0 J1abopaTopuio Mo (Gusnke (Kak JOMOJHUTENbHBIM 3JIEMEHT Ul yriIyOJIeHHOTO



U3yYeHUs (PU3UKH).

JleMOHCTpaliMOHHOE ~ 00OpYyIOBaHHWE  OOCCIIEYMBAET  BO3MOXKHOCTH  HAOMIOJCHHUS
OOJIBIIMHCTBA M3Y4aeMbIX SIBJICHUH, MPOLIECCOB M 3aKOHOB. JTO BO3MOXKHO MPHU ONTUMAILHOM
COYETAaHWU AaHAJOTOBBIX M LU(MPOBBIX CPEACTB HAOIIOACHUS, aHaIM3a W3MEPUTEIBHON
nHpopmanmu. Tak, Hampumep, A Kypca (HU3MKH OCHOBHOHM IIKOJIBI €CTh BO3MOXKHOCTB
JIEMOHCTpAIMK KJIACCUYECKUX JIEMOHCTPAMOHHBIX SKCIEPUMEHTOB: MaJeHHE Tel B TpPyOKe
HeroToHa, AeMoOHCTpanus IEHCTBUS aTMOC(HEPHOTO NaBJICHHs, 3aKkoHa [lackams, W3MeHEHUs
o0beMa Tenm MpH HarpeBaHUM (OXJAKICHWHM), NPUTSDKEHUS MoJiekyl W T.J. HabGop mo
AJIEKTPOCTATUKE JA€T BO3MOKHOCTH JIEMOHCTpPALMU 3JIEKTPU3ALMU TeJl, 3aKOHA COXpPaHEHUS
3apsja, JTMHUA HaNpsyKEHHOCTU 3JIEKTPUYECKOIo MOJS U T.J. U MOXET HCIOJIb30BaThCsA Kak &
Kjlacce MpH M3YyYeHWH SJICKTPOMArHUTHBIX siBIeHHMU, Tak W B 10 kimacce mpu u3ydeHUH
AJIEKTPOCTATUKH.

[Ipu npoBeneHNN AEMOHCTPALMOHHBIX ONBITOB JOJDKHBI COOMIOAATHCS TPeOOBAaHUS K MX
HarJIiJHOCTU (ICHAasl U MOHSATHAs MOCTAHOBKA OIBITA), BUAMMOCTH I BCEX y4allMXCsl Kjacca
(Ipy HAMMYUU MEJKUX JeTallell UCIOJIb3YeTCa UX YBEIIMYEHHOE U300paXKeHNe Ipy MOMOIIU BeO-
KaMephbl), SMOLIMOHAIBHOCTH U, 110 BO3MOKHOCTH, 3aHUMATEJIbHOCTH (I€MOHCTPAIIMOHHBIA OIBIT
JIOJKEH BBI3BIBATh WHTEPEC Y4aIIMXCs, CO3JaBaThb MOTHBALIMIO K H3YYEHHUIO MpeAMETa) Hu
yOenuTeNbHOCTH (1TOKa3bIBaTh TOT AP (HEKT, Ha IEMOHCTPAIIMIO0 KOTOPOTO OH OBbLIT HAPABJIEH).

OnHako peanu3anus JIesTEIFHOCTHOTO TOIX0/1a B 00ydeHUH (U3HKE MEPEHOCUT aKIEHT
C IEMOHCTPALlMOHHOI0 SKCIIEPUMEHTa Ha ydyeHnueckuil. Hampumep, o MexaHuKe Hccie10BaHue
KMHEMAaTUYeCKUX 3aKOHOMEPHOCTEH, 3aKOHOB JMHAMUKH, KOJIEOATENbHBIX JIBUYKEHUUN
MIEPEHECEHO B YUEHUYECKHI HKCIEPUMEHT C COOTBETCTBYIOIIUM HabopoMm obopynoBanus. [lpu
W3YYEeHUHU AJIEKTPOAMHAMUKH JIabopaTopHOE 000pyI0BaHUE MO3BOJISIET UCCIEN0BATh HE TOJIBKO
3aKOHBI MMOCTOSIHHOTO TOKAa, HO C HMCIOJIb30BaHUEM KOMIIBIOTEPHOTO ocuuiuiorpada mo3BojseT
MpPOHA0NM0IaTh U HCCIEAOBAaTh JJIEKTPUYECKHE LENMU IEePEMEHHOro TOKa, OJOK JIHOJIOB
MO3BOJISIET HKCCIIEOBaTh BOJbTAMIIEPHBbIE XapakTEepUCTUKHU Auona. [Ipm u3ydeHHH ONTHKHU
nabopatopHoe 00OpyIOBaHME TO3BOJSIET HU3YYUTh 3aKOHbI T[E€OMETPUUYECKON  ONTUKU
(mpemomIieHHE CBETa B MOJYHIJIMHIPE M MOJydeHHE W300pakeHUs B JIMH3aX) U MPOHAOII01aTh
OCHOBHBIC SIBJICHHSI BOJHOBON ONTUKM (MHTepdepeHlHs U MOoJspu3anus), HCCIeI0BaTh
mudpakinuio ceera (AudpakImoHHas PENIeTKa).

B cooTBercTBUU ¢ MpeaMETHBIMU pe3ylibTaTaMu 00ydeHus (u3uke 000pyAOBaHUE IS
YUYEHUYECKUX OMBITOB 00ECIEUNBAET MPOBEJCHHE CIIECAYIONUX THIOB paboT, CrpyNIUPOBaHHBIX
0 BUJIaM JEATEIbHOCTH, HE3aBUCUMO OT X TeMAaTUYECKON MPUHAIICKHOCTH:

1. Tlposenenne mpsAMbIX U3MepeHuil PU3MIECKUX BEIUYMH (M3MEPEHHE MACChI, 00beMa
KUJKOCTH, TEMIEPAaTyphl >KUAKOCTH, CHJbI, CHJIbl TOKa, HANpPsHKEHHUS) C HCHOJIb30BAaHUEM
aHAJIOTOBBIX U IIU(POBLIX IPHUOOPOB.

2. TlpoBepka 3aJaHHBIX OPEANOJIOKEHUH (IIPAMbIE M3MEPEHUS (PUMYECKUX BEIUYMH U
CpaBHEHME 3aJlaHHBIX COOTHOIICHMH MeXay HUMH). Hampumep: mpoBepka ycliOBUI IIaBaHUS
T€J, YCIOBUW paBHOBEeCHsl pblyara M OJIOKOB, 3aKOHOMEpPHOCTEH MOCIEA0BATEIBHOTO U
MapajuieJIbHOTO COEIMHEHMS TPOBOJHUKOB U T. 1.

3. Pacuer mo HOIy4eHHBIM pE3yIbTaTaM MPSAMBIX HM3MEPEHHIl 3aBUCHMOrO OT HMX
napamerpa (B OCHOBHOMH IIKOJie) U KocBeHHbIe n3MmepeHus (B 10-11 kmaccax).

Hanmpumep: yckopeHuwe Tena mnpu pPaBHOYCKOPEHHOM JIBIJKEHUH, YCKOpPEHHE CBOOOJIHOTO
MaJCHUs], KECTKOCTh MPYKUHBI, KOID(MUIIMEHT TpEeHUsl CKOIbKEHHUS, MeXaHudeckas padoTa u
MOIIHOCTb H T. 1.

4. Habmonenwe $BIEHMHA M MOCTAHOBKA OMNBITOB (HAa KAYECTBEHHOM YPOBHE) IO
oOHapyxeHHi0 (aKTOpOB, BIHUAIOIIMX Ha TMPOTEKaHWE JaHHBIX sBIeHUil. Hampumep:
MPSMOJIMHENHOE pacCIIPOCTPaHEHUE CBETA, IUCIIEPCUs CBETA; U3yUCHHUE CBOICTB M300paKeHHUsS B
MIJIOCKOM 3€pKajie u T. II.

5. UccrnenoBaHue 3aBUCUMOCTH OJHOM  (DM3UYECKOM BEIMYMHBI OT JPYrOd ¢
MIpeJICTaBJICHUEM pEe3YyJIbTaTOB B BHJE I'paduka M pacyera 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
(pponTanbHBIlE OMBITBI H  JTAOOpaTOpHBIE paboTh), 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 AKCHIEPUMEHT. IMEHHO MoCcpeacTBOM (PPOHTATILHOTO 3KCIEPUMEHTA JOCTUTAIOTCS
MpEeIMETHBIE PE3YyNbTaThl AKCHEPUMEHTAJIBHOIO XapakTepa, a Y4YallUMHUCS OCBaMBaIOTCS
CHOCOOBbI JIeHCTBUM, COOTBETCTBYIOLINE YKa3aHHBIM BBILIE MSATH THUMaM paboT. JlabopaTopHbIii
MPaKTUKYM LI€JIeCO00pa3eH TOJbKO IpHU YIIyOJIEHHOM YPOBHE M3YYEHUS MPEAMETA.

OnTuUManbHbIM JUIsL JTOCTHKEHUS 1iefied NpoBeleHus (POHTAIBHOIO HKCIEPUMEHTA
SIBJISIETCS TPEJCTaBIIEHUE JTAOOPAaTOPHOTO 00OPYAOBaHMSI U MaTEpHAJOB B BUAE TEMAaTHYECKUX
KOMIIJIEKTOB TI0 MEXaHHMKE, MOJIEKYIIpHOU (U3MKe, IEKTpUUYECTBY U OonTuke. Mcnonb3oBaHue
TEMaTUYECKMX KOMILJIEKTOB CHOCOOCTBYET (POPMUPOBAHMUIO TAKOTO BAKHEWIIET0 yYMEHHS, Kak
noadop yyamuMmucs oOOpyJOBaHUS B COOTBETCTBUH C II€JIbIO MCCIEI0BAaHUS U3 HU30BITOYHON
HOMEHKJIATYpbl TPEUIOKEHHOTO KOMIUIEKTa; I03BOJISIET MPOBOJUTH AKCIEPUMEHTAIBHYIO
paboTy Ha JH00OM H3Tame ypoka; YMEHbIIAET TPYAOBBIE 3aTpaThl YYUTENs MPHU MOJATOTOBKE K
ypOKaM, MOCKOJIbKY HE TpeOyeTcsl IepeKOMIOHOBKA 000pyIOBaHUS B COOTBETCTBHUH C 3a/la4aMHU
KOHKPETHOTO ypOKa.

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

Baxxnoe 3HaueHHE BMEET TOT (DaKT, UTO B COCTaB (POHTAILHOTO 000PYI0BAHUS 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 JIEKTPOHHBIMU CIOCO0aMU U3MEPEHUN U BBIUMCICHUN.

biiok o6opymoBaHus 1 yueHHUYECKUX padboT no pusuke chopMUpOBaH Ha Oa3e MmepedHs
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 MPaBUJIBHOCTH MPOBEICHUS JAHHOTO OIbITA ABISIOTCS PE3ylbTaThl, MOTYYEHHbIE yYaIIUMHUCS
MOCPEJICTBOM IMPSMBIX H3MEPEHUI 3a/1aHHBIX (PU3MYECKUX BEIUYUH.

HaGop s mpoBeaeHUss OCHOBHOTO TOCYAAQpPCTBEHHOTO JK3aMeHa oOecreyuBaeT
pa3pabOTKy HECKOJBKHUX OJHOTUIHBIX 3aJaHMA TPU  HCIHOJB30BAHUM  OJMHAKOBOTO
00OpYyZIOBaHUS C Pa3HBIMHU XapaKTEPUCTUKAMHU. DTOT MOJXOJ] 1eecoo0pa3HO MCIOIb30BaTh 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 MPOBEJACHNUN (HPOHTATIBHBIX ONBITOB U TAOOPATOPHBIX paboOT
B OCHOBHOM IIKOJE TpeOyeTcsl 3alMch pe3yabTaTOB BCEX MPSIMBIX M3MEPEHHH C y4eToM



aOCOJIIOTHOW TOTPEIIHOCTU. 3AeCh MPH HCHOJIB30BAHUU TPAAUIMOHHOTO OO0OPYAOBaHUS
(MEH3ypOK, IUHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB U BOJBTMETPOB
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 MPH MPOBEACHUH pabOT Ha MPOBEPKY MPEINOJOKEHUN - YMETh CPaBHUBATh
3HA4YEeHUsI JABYX NPSAMBIX H3MEPEHHH C ydeTOM aOCOJIFOTHOW TMOTPEHIHOCTH (HAmpuMmep, ImyTeM
CpPaBHEHMsI MHTEPBAJIOB MOJYYEHHbIX 3HAYEHMH Ha uuciaoBoi ocu). [IpoBeneHue nsmepeHuit u
uccnenaoBanuit B kypce gusuku 10-11 K1accoB ITOMOIHAIOTCS HCTOIb30BAHUEM OTHOCUTEIIBHBIX
MOTPEIIHOCTEH, ydaluecs: JOHKHbI HAyYUThCSl paCCUUTHIBATh OTHOCUTENBbHBIE MOIPEIIHOCTH B
MPOCTENIINX CITydasiX MPSMbIX U3MEPEHUHN U CPaBHUBATh TOYHOCTh Pa3IMUHBIX U3MEPEHUN.

OO0pamiaeM BHMMAaHHE, YTO OLIEHHMBaHUE J1A0OPATOPHBIX pabOT JOJKHO Oa3upoBaThes,
KaK ¥ B KpUTEPHUSX OLIEHWBaHUA SKcIIepuMeHTanbHbIX 3aganuiit KUM OI'D, He Ha mpaBHIILHOCTH
odopmIiIeHHs 0T4ETa O paboTe, a Ha MPABWIBHOCTU JEHCTBUIM M0 cOOPY yCTaHOBKHU, TPOBEICHUIO
OTIBITOB, CHATHUIO OKa3aHU MpUOOPOB.

OcHaiienue Ui M3ydeHus OMOJIOTUU MPEICTaBICHO KOMIUIEKTaMU JEMOHCTPALMOHHBIX
BJIQXKHBIX IpErapaToB, repbapreB M KOJUIEKLIUN MO pa3HbIM TeMaM Kypca OMOJIOTHH, a TaKXKe
uudpoBoit 1abopaTopueil uig MpoBeAeHHs MpakTHUYeckux padbor. Kpome toro, mpu nsydeHuu
OMOJIOTMM MOKET MCIOJb30BaTh UG poBas adopaTopus 1Mo OMOJOTHUU (KaK JOTOIHUTEIbHBIN
AJIEMEHT JJIs YTITyOJIEHHOTO U3y4eHHUs Kypca).

B yueOHOM mporecce ydwamiyecs IOJDKHBI IOJYYUTh BO3MOXHOCTb UYYBCTBEHHOTO
BOCIPUATHS U3ydaeMbIX SIBIEHUH M 00bekTOB. OJHAKO H3ydyaeMble sIBIEHUS U OOBEKTHI HE
BCErJla MOTYT ObITh HEMOCPEACTBEHHO BOCIIPOU3BE/IECHBI MU MOKa3aHbl B yUeOHOM MOMEIIEHUU.
B stom ciydae yueGHOe 000pyAOBaHUE JaeT BO3MOXKHOCTh MX BOCIPOM3BECTH ONOCPENIOBAHO,
gepe3 KOJUIEKIHIO, TepOapHblil IMCT, MUKpOIIpEeNnapar, MOJielb, BUe0(pparMeHT 1 T.11.

BrnaxHele npenaparsbl NPenCTaBIAIOT COOON HaTypallbHble OOBEKTHI, CMOHTHPOBAHHBIE
Ha CTCKISIHHOM IUIACTMHKE W OIIIEHHBIE B CTEKISHHBIM LWIMHAP C KOHCEPBUPYIOLICH
AKHUJIKOCTbIO, JINOO NpPEJCTABICHHbIE B IUIACTHKE. 3/1€Ch MPEUIAraloTcsi TOTajIbHbIE Mpenaparsl,
MO3BOJISAIOIINE M3y4yaTh BHEIIHEE CTPOEHME OpraHuM3Ma WM ero 4actd, (Hampumep: «Kopenb
0060BOoro  pacreHuss ¢  KiyOeHbkamm», «['ajroka»); aHaTOMUYECKUE  IMpernaparsl,
IIpEIHA3HAYCHHBIE JUI1 H3Y4YECHHsS BHYTPEHHEIO CTPOCHHUS OpraHu3Ma WIH €ro OpraHoB
(Hampumep: «BHyTpeHHee cTpoeHHe JIArYyIIKH», «BHyTpeHHee CTpoeHue NTHLBD);
Ouoslornyeckue InpenapaThl, JAIONIME MPEICTAaBICHHE O CTaausX pPa3BUTUS OpraHu3Mma
(narmpumep: «Pa3ButHe KocTHUCTOH pbIOBI», «Pa3BuTHe Kypulbl»). BriaxkHbsle mnpenaparb
HCIIOJIb3YIOTCSL KaK pa3fgaTO4YHbI MaTepuall B IIPOLECCE AEMOHCTPALMU MPU M3y4YEHUH HOBOTO
MaTepualla MM B IPOLIECCe BHINOJIHEHUS NPAKTHUECKUX 3aJaHuil, pa3padOTaHHbIX HAa MX
OCHOBE.

I'epbapuu - cobpaHue MpecCOBaHHbIX, 3aCYLICHHBIX PACTEHUHN WM MX YacTeill HOMOrarT
u3yuyaTh pacTeHHe B KaOMHETe U y3HaBaTh €ro B IPHUpPOJE, a repbapu3aius - Haubosee NpocTon
croco0 COXpaHEHMs pacTeHUM M UX dYacTeil B TeyeHHe IUTENBbHOIO BpeMeHU. B mepeune
IpeJularaeTcsi cucTteMatudeckuid repOapuii (Hampumep, «OCHOBHBIE TPYIIBI PACTCHUI») U
repbapuii 1mo oOmelt O6uosoruu (KOTOPHIM MO3BOJISIET NPOMUTIOCTPUPOBATH W3MEHYUBOCTH,
HCKYCCTBEHHBI OTOOpP, CHUCTEMaTHUECKHE KaTeropuu M BHI000pa3oBaHME, AWBEPreHIMs U
KOHBEPI'eHIIMsl, TOMOJIOTUYHbIE U aHAJIOTUYHbIE OpPraHbl, PyIUMEHTapHbIE OpraHbl, apoMopdo3s,
pavoasanTanyds  (GEHOTHII W TEHOTWII, [OJUIUIOWIUS, OTJaJieHHas TuOpuau3anys,
B3aMMO/ICHCTBHE pacTeHHI ¢ abMOTHYECKUMHU (DaKTOpaMH Cpelibl, B3aUMOJCHCTBUE PACTEHUH C
OonoTHueckuM QaxkTopamu cpenbl). ['epOapHBIi MaTepHan HCMOJIB3YIOT KakK pPa3JaTOYHBIN
MaTepHuall JUisl JeMOHCTpAalMU M3y4aeMbIX OOBEKTOB, JUIS BBIIOJHEHUS MPAKTUYECKUX 3a/aHUM
IIPU 3aKpeIUIeHUHN MaTepualia Ui THarHOCTUKU y4eOHBIX pe3yabTaToB.



Taxoke mpeacTaBieHbl KOJUIEKIUY - HAOOPBI MPEAMETOB WIIM BELIECTB, IMOJA0OPAHHBIX T10
ONpCACIICHHBIM 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 pa3laTOuHbIN 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 CTPOCHHUEM KHUBBIX OPraHM3MOB - OJlHA
U3 TIIABHEHUIINX 3ala4 HayKH, MO3BOJIAIOINWX MOABCCTU IIKOJBHUKOB K INOHMMAHWUIO €IWHCTBA
opranuyeckoro mupa. s mpoBeneHus Ja0OpaTOPHBIX paboT B 1U(pOBYIO J1abopaTopuro
BKJIFOYEH MHUKPOCKOII, @ B KOMIIJICKTC MOCYAbl U O60py2]OBaHI/I$I O6H1€FO HAa3HA4YCHUS UMCHOTCS
HEO0O0XOMMOE OCHAIIEHUE IS POBECHUS J1a00paTOPHBIX PaboT.

udpoBas maboparopusi BKIOYaeT HAOOP I M3TOTOBJICHUS MHUKPOIPENapaToB.
CBexue npenaparbl HU3TOTAaBJIMBAIOT IJId HEMCEIJICHHOTO PAaCCMOTPCHUA. K HuM otHOCATCSH
KUOIKOCTHBIC (O6T)CKTI)I 00BIYHO MMOMEMIAKTCA B BOAY, a4 Ip€HapaTbl 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 (MMPOCTEHUIINX, KOJOHHH BOJOPOCIEH), /Ui HAOMIOACHUS JIBHKCHUS
(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 HApsALy C HCIOJIb30BAHHUEM IEPEUMCIICHHOTO BBIIIE Y4€OHOTO
000pynOBaHUs BaXHYIO POJIb B M3YYEHUHU OMOJIOTHU WUIPAIOT MPUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIy4aeB TOJIBKO OHU MOTYT 00€CHeunuTh HauOOJbIIYI0 KOHKPETHOCTh U MOJIHOTY
3HAHMM Yy4YalIuxcs, MOMOTa0T (OPMUPOBAHUIO Y HUX MPABUIIBHBIX OHONOrHYecKux 3HaHuh. K
TaKUM J>KUBBIM OOBEKTaM OTHOCAT pACTEHUs, >KUBOTHBIE JKMBOTO YroJika, aKBapuyMa,
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 pPEeCcypchbl HE MOTYT CTaTh
MOJIHOIICHHOW 3aMEHOM  pealbHbIX TMPUPOJHBIX OOBEKTOB, HO JAalOT  BO3MOYKHOCTh
MO3HAKOMUTECS ¢ OoJiee IMIUPOKUM KPYTOM OOBEKTOB, CO3[AIOT MPEANOCHUIKU IS
MHTEeHCUUKAIIMU 00pa30BaTENLHOTO Mpollecca U 00ECIeUnBaIOT HE3aMEATUTENbHYIO O0OpPaTHYIO
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



XUMUH (KaK JIOTIOJIHUTEIBHBIN 3JIEMEHT /sl YIITYOJICHHOTO U3yUYCHUSI XUMUH).

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,

OTHMCaHuE HEOOXOIMMOTO IS €r0 BHIIOJIHEHUsI 000PYIOBAaHUS U PEAKTHUBOB,

IJIAaHUPOBAHUE MOPSJIKAa IPOBEACHM S, ONMCAHUE UCXOAHBIX BEILIECTB,

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

ONMCAHNE U3MEHEHUH, IPOU30LIEAIINX C BELIECTBAMH,

(hopMyIHpOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

CO3[aHHE PUCYHKA SKCIIEPUMEHTAIIbHON YCTAHOBKU U COCTaBJIEHHE YPAaBHEHUS PEaKIuil.

B mpouecce mpoBeneHMsI I€MOHCTpalii, y4aliuecs OCBAauWBAIOT ATalbl MPOBEIACHUS
OTbITa, MIOATOMY HamboJsiee d3PPEKTUBHBIM SBJISETCA HE MPOCTOE ONMUCAHHE ONBITA YYUTENEM, a
UCI0JIb30BaHNE 3BpUCTHYECKON Oecenpl. [Ipu peanmuzanuy Takoro cLEHapHs Jake HE O4YeHb
CIIOXKHBIA OIBIT 3aHUMAET [JOBOJBHO MHOTO BPEMEHM, HO CIIEJJOBaHHE €My I103BOJISET
oOecneunTh MOHMMaHHE OOYYarOIMMHUCA NMPUEMOB HAYYHOTO IMO3HAHUS U HMCMOJIb30BaHUE MX
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 TaKxKe
chopMHUPOBATh Y YUaIIUXCSI OTBETCTBEHHOE OTHOIICHHE 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
npoiesilaHHO# paboTe (ypaBHEHHS PEaKIliid, BBIBOJBI O HAOTIOIECHUAX) M HA OCHOBAHHUU MPSIMOTO
HaOMIOICHUS 32 JEHCTBUSMU YUYE€HHKA 1O MPOBEACHUIO OMBITOB. [Ipy 3TOM BBIIENSIOTCS 3TaIlbI
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 c¢ parunmkamu 1UPOBON J1abopaTopuu OOecreynBaeTCs
aBTOMATU3UPOBAHHBIA cOOp W 00pabOTKa NAaHHBIX, XOJ KCIEPUMEHTa MOXKET 0TOOpaxaThCs B
BUJIe TPaUKOB WM MOKa3aHUI MpUOOPOB, a Pe3yabTaThl SKCIEPUMEHTOB MOTYT COXPaHATHCS
JuiTenbHoe BpeMsi. Hanbonee akTyalbHBIM U1 XUMHH SIBISETCS MEPEX0]] K KOJUYECTBEHHBIM
XapaKTepUCTUKaM, KOTOPBI MOYKHO MPOWUIIOCTPUPOBATH CIEAYIOIUMHU IPUMEpaMH: U3yYeHHe
CTpOEHHS IJIaMeHH, ompeneneHne pH B pasHbIX cpenax, ompeelieHHe CKOPOCTH peakluu,
M3Yy4eHUE BIUSHUS KOHIIEHTPAIMHN U TEMIIEPATyphbl 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/IOHHBIe TCXHOJIOT'HH.






