PEKOMEHJALIIMM 110 UCITOJIB3OBAHUIO CTAHAAPTHOI'O
KOMIIVIEKTA OBOPYAOBAHUSA HEHTPA "TOYKA POCTA" ITPH
PEAJIN3ALIMU IPOT'PAMM ECTECTBEHHO-HAYYHOM U
TEXHOJIOTMYECKOM HAIIPABJEHHOCTEN

[TepedyeHr cTaHmapTHOTO KOMILIEKTa 000pymoBanus st ocHamenus LlenTpoB "Touka pocta"
c(OpPMHUPOBAH C YUETOM psiJia IPUHIIMIIOB, B TOM YHCJIE:

[lpuHIMI NpeeMCTBEHHOCTH cuUcTeM obOopyaoBaHus. OOopyaoBaHMe JUIsl  MPOBEICHUS
YUYEHUYECKUX TNPAKTUYECKUX paboT sBiseTcs OOIMM JJs YpOBHEH OCHOBHOTO OOILEro u
cpenHero oOmiero oOpa3oBaHus. B cucteme  HariasAHbIX CpeAcTB  OOydyeHHs U
JIEMOHCTPAIIMOHHOTO O0OPYAOBaHUS HMMEIOTCA 0a30BBIE 3JEMEHTHI, OOIIME Ui OCHOBHOTO
obmiero u cpeaHero odmiero oopasoBanud. Lludposas naGopaTopuss u o0opyaoBaHUE OOIIETO
Ha3HAYEHUS TI03BOJISIIOT 00ECIIEYNBATh JCSITEIBHOCTh O0YJAIOMMXCsl KaK B OCHOBHOHM, Tak U B
CTapIlei ILIKoJIe, a B COBOKYMHOCTH ¢ IM(POBBIMHU JabopaTopusMu No (u3nke, OUOIOTUH U
XMMHU - TIPAKTHYECKYIO JCATEIBHOCTh B PAMKaxX W3yUEHUs €CTECTBEHHO-HAYYHBIX MPEIMETOB B
10 - 11 knmaccax Ha yriryOJIEeHHOM YPOBHE.

[lpyHIMD coueTaHWs] KIACCHYECKMX M COBPEMEHHBIX CPEACTB M3MEPEHHH U crocoOoB
HKCIIEPUMEHTAILHOTO HCCIIeI0OBaHMs sIBIICHU. B coctaB 00opyoBaHUs BXOJAT KIacCUYECKHE
CpeAcTBa M3MEpEHHUs (HampuMmep: AWHAMOMETPBI, CTPEIOYHBIC aMIIEPMETP W BOJIBTMETP) H
G poBbIe TPUOOPHI (HanpuMmep: HUPPOBBIE BECHI, CEKYHAOMEp) U naTuuku. CoOIroieHre 3Toro
MPUHITUIIA UMEET 0c000€ 3HAYCHME JUIsl YPOBHS OCHOBHOTO 00IIero oopa3oBaHUs, MOCKOJIBKY
3/1eCh MPOUCXOIUT 3HAKOMCTBO CO CIIOCO0aMU M3MEpEHUsT (PU3MUECKUX BEJINYHH, (opMHUpyeTCs
NOHMMaHHE TPUHIUIIOB JEHCTBUS aHAJIOTOBBIX W3MEPUTEIBHBIX MPHUOOPOB M 0OecrednBaeTCs
nepexo/1 K CIOIb30BAHUIO HHCTPYMEHTOB U (POBOi 1abopaToOpHH.

[IpyHuun  mpuopuTeTa YYEHMUECKOrO  SKCIEPUMEHTa Uil  peaju3alli  CHUCTEMHO-
JeATeTLHOCTHOTO TOAXO0/Aa. Peanu3anus CUCTEMHO-IEATEIBHOCTHOTO IMOAXOAa B OOydYeHHH
€CTECTBEHHO-HAYYHBIM TMpeaMeraM Oa3upyeTcss B TEpBYI0O oOdepelb Ha BOBJICYCHUU
00ydJaromuxcsi B NPAKTUYECKYIO IEATEIBHOCTh IO TPOBEACHHUIO HAOJIOJACHUN M OIBITOB.
[ToaTomMy 3HauWTENbHAS YACTh HAOMIOACHHUI M OMBITOB, KOTOPHIE B TPAJUIIMOHHONW METOIUKE
Mpeiaraiiuch Kak JAEMOHCTPALIMOHHBIC, TIEPEHECEHBl B pa3psll ydeHH4eckux pabdot. Cremyer
OTMETHUTH, YTO B HACTOSIIEE BpeMs U3yueHue GU3UKH, XUMUU U OMOJIOTUU B OCHOBHOM IIKOJIE U
Ha 0a30BOM ypOBHE CTapiied IIKOJbl OPUEHTHPYETCS Ha OCBOCHUE E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, KOTOpPO€ HJET 4Yepe3 pa3BUTHE CIHOCOOHOCTEH yualmxcs aHaJu3upoBaTh
Pa3HOOOPa3HYIO €CTECTBEHHO-HAYYHYIO HH(OPMAITUIO U MCTIOIB30BaTh MOJYYCHHBIC 3HAHUS TS
OOBSICHEHUSI SABIEHUH U TPOIECCOB OKPYKAIOIIETO MHpa; TMOHUMATh OCOOEHHOCTHU
WCIIOJB30BaHUSI METOJOB €CTECTBO3HAHUS JUISl TOJIYYEHHsS HAYYHBIX JIAHHBIX; MPOSBIATH
CaMOCTOSITENIBHOCTh CYXJACHUI M TOHMMAaTh POJb HAYKW U TEXHOJOTMYECKHMX HHHOBAIMl B
pa3BUTUU OOINECTBA; OCO3HABATH BAXXHOCTh HAYYHBIX HCCJICAOBAHUN W UX CBSI3b C HAIIUM
MaTepualibHbIM OKPYXKEHHEM U COCTOSTHUEM OKpyXarouieil cpeabl. OpueHTanuss Ha
€CTECTBEHHO-HAYYHYI0 TpPaMOTHOCTh NPEANOJAraeT akIeHT Ha METOAOJIOTHI0O HayKh |
HANPSIMYIO CBS3aHO KaK C OOIIMM YHCIIOM YYEHHYECKHX OIBITOB B Kypcax €CTECTBEHHBIX HAYyK,
TaK ¥ HaMpaBJICHHOCTHIO WX HA (POPMUPOBAHUE CAMOCTOSATEILHOCTH JCHCTBUN MPU TIPOBEICHUH
HaOI0IEHUH, U3MEPEHUH 1 UCCIeI0BaHUH.

Hcnonp3oBaHne CpeicTB HAMNIHOCTH W y4eOHOro OOOpYyIOBaHUS B y4eOHOM Ipolecce
HAIPAaBIICHO Ha BBIMOJIHEHUS CIEAYIOMUX (QYHKIUN: 0OecreynBaoT 0oiee MOJHYI0 U TOYHYIO
UHPOPMALIHIO 00 M3y4aeMOM SIBJICHHH WM OOBEKTE M TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHUIO
KayecTBa OOy4YeHHS; MOMOTAalOT B MaKCHUMAalbHOM Mepe pa3BUTh MO3HABATEIbHBIE HHTEPECHI
y4Yaluxcs; MOBBILAIT YPOBEHb HATJIIIHOCTU U JOCTYMHOCTH OOyUYEHUS; YBEIMYUBAIOT 00BbEM
CaMOCTOSITENILHOM pabOTHI ydaluxcsi Ha ypOKe U BHEYPOUHOU EATEIbHOCTH; CO3JAI0T YCIOBUS
JUIi  OpPraHM3alMyd  NPAKTUKO-OPUEHTHPOBAHHOM  IMPOEKTHOM M HUCCIEN0BATEIbCKOU



NESITEIIbHOCTH, JAal0T BO3MOXKHOCTH JOCTYIHEE U TIIy0)Ke PaCKpBITh COJIECpKaHUE Y4eOHOro
MaTepuaia, CllocCOOCTBYIOT (POPMHUPOBAHUIO Y yUALTUXCS MOJIOKUTEIBHBIX MOTUBOB O0yUYEHUSI.

Baxwneiimeit gacteio ocHamenus Llentpa "Touka pocra" siBisercss nmgposas adboparopus,
[epevyeHb JaTYMKOB KOTOPOH MO3BOJSET MCIOJIB30BaTh 3Ty J1a0OPaTOpUIO TMPH U3YyYEHHH
¢u3uky, XUMuu U OMoJoruy. BBelneHne B MIKOJIBHBIN AKCHEPUMEHT HHU(POBBIX TATYUKOB IJIS
perucTpanyy pasIiyHbIX BEJIMYUH M BO3MOXKHOCTH HCIOJIB30BaTh KOMIbIOTEP (CMapTHOH WM
IUTAHILIET) U1 PacyeToB U O(OpMIIEHHUS PEe3yJIbTaTOB OIBITOB, MO3BOJIAET MEPENUTH HAa HOBBIN
KaueCTBEHHBIN YPOBEHb NIPOBEICHNS U3MEPEHUH, YIIPOCTUB IIPOLECC U3MEPEHUN U TIOBBICUB UX
TOYHOCTh. [losiBlIeHME WHQPPOBBIX TEXHONOTUH B JTa0OpAaTOpPHBIX paboTax IOBBIIIAET WUX
aKTyaJIbHOCTb M IIPUBJIEKATEIbHOCTh B CO3HAHWU COBPEMEHHOIO IIKOJBHUKA, YCHJINBAET
HarJsJHOCTh KaK B XOJ€ ONBITOB, TaK M NIpU 0O0pabOTKE pe3yJbTaTOB C HCIOJIb30BAHHUEM
IPOTPaMMHBIX CPEACTB. [y 3KCIIEpUMEHTOB 1O OMOJIOTUM U XMMHHU 3TO SBISETCS 3HAYUMBIM
NEPEXO0JI0M OT KaUECTBEHHBIX HA0JIIOIEHUHN U OIBITOB K KOJIMYECTBEHHBIM SKCIIEPUMEHTAM.

Hcnonb3oBanne mudpoBoii 1abopaTopuu CyIIECTBEHHO HW3MEHSET MOAXOJbl K MPOBEACHUIO U
JE€MOHCTPALMOHHBIX, U YYEHUYECKUX OIBITOB:

Hcnonn3oBanme III/I(i)pOBI)IX JaTYNKOB B Ka4YCCTBC HU3MCPHUTCIBHBIX HHCTPYMCHTOB HU3MCHSCT
noAXOoAbl K MPOBCACHUTIO IPAMBIX I/I3MepeHI/II71 (1)I/I3I/ILICCKI/IX BCJINYHH.

TpaaWIIMOHHO B KadecTBE CPEACTB M3MEPEHHUS HWCIOIB30BAIKMCH MPOCTEHIINE HHCTPYMEHTHI
(ppIYaKHBIE BECHl U PAa3HOBECHI, MEH3YpPKa, JTUHAMOMETpP, TEPMOMETP) U CTPEJIOYHBIE MPUOOPHI
(amMmepMeTp U BOJIBTMETD).

Hcnonb3oBanre nupoBhIX JaTYUKOB MTO3BOJISIET HA COBEPIIEHHO IPYTOM Kau€CTBEHHOM YPOBHE
IIPOU3BOAUTh U3MEPEHHUS BPEMEHH, PACCTOSHUSA, HMMETb BO3MOXHOCTb PETHCTPUPOBATH U
HAOMI0IaTh M3MEHEHHWE BO BPEMEHM TaKMX BEJIMYMH KakK TEMIIEpaTypa, 3JIEKTPUUECKOE
HaIpsHKEHUE, CUJIa TOKA U T.J.

OTH BO3MOXHOCTH MO3BOJISIIOT, HAIIPUMEP, Ha ypoKax (U3UKH C BHICOKOW TOYHOCTBIO U3MEPUTH
MTHOBEHHYIO CKOPOCTbH Tella, IBHXKYIIErocs HEpaBHOMEPHO, HAOMIOaTh B JUHAMHKE IMPOIIECC
AJIEKTPOMATHUTHON HMHIYKIIMHM, BO3HUKHOBEHHWE M U3MEHEHHE WHIYKIMOHHOTO TOKa,
UCCIIEIOBaTh M3MEHEHHE TEMIIEpaTypbl C TEUEHHEM BpPEMEHH B TMPOIECCE YCTAaHOBIICHUS
TETIJIOBOTO PaBHOBECHS U T.I.

Ha ypokax Ouojorum mNOSBISETCS BO3MOXKHOCTh TOJYYHUTh KOJUYECTBEHHbIC NaHHbBIC IPH
MPOBEJICHUHN OIBITOB, HANpUMeEp: MpU OINpeAeseHud (aKTOpOB, BIHUAIOIMIUX HAa CKOPOCTh
nporecca (OTOCHHTE3a, NPU HU3YyUYEHHH [BIXaHUA KOPHEH W JIMCTHEB, NPH HCCIECIOBaAHUU
YCJIOBHM MPOPACTAHUS CEMSH U T.J.

Ha ypokax XuMUM Ha KOJMYECTBEHHBIH YPOBEHb TEPEXOMAT NPAKTUYECKHE pPAOOTHI 10
M3Y4YEHHIO TIpoLEcca DIIEKTPOJIN3a, MCCIENOBAHUE HK30TEPMHUECKHX U OHIOTEPMHYECKHX
peakmwmii, TeroBoro 3¢dekra ropenus torumBa M T.A. C HCHOIB30BAHUEM TPAIUIIHOHHBIX
"aHaNMOroBBIX" CPEACTB MMO0OHBIE U3MEPEHUS BBIIOIHUTH HEBO3MOXKHO. OJIHaKO, NIPH Mepexojie
Ha TMQPOBYIO TaOOPAaTOPHIO B TEMATUYECKOM IUTAHUPOBAHMHM HEOOXOIMMO MPEIYyCMOTPETh
JIONIOJTHUTENbHOE BpeMs i oOyueHus paboTe ¢  JaTyMKaMmM, BKIOYas  COOPKY
DKCIIEPUMEHTAJIBHOM YCTAaHOBKHM C JAaTYMKaMH, CHSATHE IIOKa3aHWW C 3KpaHa KOMIIBIOTEPA,
OIIpeEIICHUE MOIPEIIHOCTEN U3MEPEHUH.

Jlnst paGoThI ¢ IUGPOBBIMH AATYNKAMH UCIIONIB3YETCS CIICIMAIBHOE IIPOrPaMMHOE 00eCIICUeHHE,
YCTaHOBJICHHOE HA KOMIbIOTep. [Jis KOMMyHHMKaUu HU(POBBIX JTATYUKOB, 3aIIUCH U XPaHEHHS
nH(popManyy, MOIYIEHHOH ¢ UX MOMOIIBIO, I(poBas 1abopaToOpus HCHOIB3YETCS B KOMIUIEKTE
C HOYTOYKOM ¢ HEOOXOIMMBIM YCTaHOBJICHHBIM IIPOTPAMMHBIM 00€CTIeUECHHEM.

Hcnonp3oBanne KOMMIBIOTEPHOW (DOPMBI PErHCTpAllMU MOJTYYEHHBIX 3HAYEHHH W MOCTPOCHHUS
rpaduKOB HM3MEHSET NOAXOAbI K O(OPMIICHHIO JIA0OPATOPHBIX M TPAKTHYECKUX padoT



00y4JaroIuMUCH.

JlaHHBIC, TIOJTYYCHHBIC TIPU TTOMOIIU U(POBBIX JATYMKOB, BHOCATCS B JICKTPOHHBIC TaOJIHIIbI,
4TO IIO3BOJILICT CTPOUTH Fpa(bHKH 3aBUCHUMOCTEN HCCICAYCMBIX BCJIWMYHMH Ha JSKpPaHC
KoMmmbioTepa. Ha ocHOBaHMM ASTHX TpadUKOB JejaTh BBIBOJBI O XapaKTepe 3aBUCHMOCTH
BEIMYMH OT BPEMEHU WM JIpyrux mnapameTpoB. Ha yrmyGneHHOM ypoBHE I1esecooOpa3HO
o0yyaThb TPOBOAMWTH  ANMPOKCUMAIIMIO  BBIOPAHHBIX TOYEK HTOTOBOH  TpaduyuecKoi
3aBHCHUMOCTBIO.

OTH HOBbIE BO3MOKHOCTH TO3BOJIIOT aBTOMATH3UPOBATh PYTUHHBIC MPOLEAYPHl 3aNOJHEHUS
TaOIHI, BBHITOJTHEHUE OJHOTHITHBIX pacueToB, mocTtpoeHus rpaduxoB. [udposas dorokamepa
no3Bossier cororpadgupoBaTh COOpAaHHYIO AKCHEPUMEHTAIBHYIO YCTAaHOBKY M MPUKPEIHTH
dboTorpaduio B 3JIEKTPOHHBIN oTueT. TakuMm 00pa3oM, OCYIIECTBISETCS Mepexol K 0(hopMICHUIO
AJIEKTPOHHOTO OTYETa O MPOJCIAHHOM SKCIEPUMEHTE, MPOSKTHOW MIIM HCCIEI0BaTEIbCKON
pabore.

Bo03M0OXXHOCTh HCIIOJIB30BaHUS BHI[GOH&6J'IIO[[€HI/I$[ 3a MPOLECCCOM BBIIIOJIHCHUA IPAKTHUCCKHUX
pa60T O6yLIaIOH_II/IMI/IC$I HU3MCHACT MOAXOAbI K OICHUBAHHNIO pa60T.

DNEeKTPOHHBI OTYET O TMPOJEJIAHHONW TMPAKTHYECKONM pabdoTe MOXKET COMPOBOXKIAATHCS
NpPUKpEIIeHHON QoTorpadueii, KoTopas IO3BOJISET OICHMBATh MPABUIBHOCTH COOpaHHOU
IKCMEPUMEHTAJIBHON YCTAaHOBKH, OoOJiee TIOJHO OMNpPENeNsaTh TMOJHOTY W MPAaBHIBHOCTH
MPOJICIIAHHOTO UCCJICTOBAHMSI, aHAIIM3UPOBATH JIOCTOBEPHOCTh MIPEICTaBICHHBIX
OKCMEPUMEHTAJIbHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBHIMIOJIHEHUH pa3HBIMH TPYIAMH
00y4JaroIIUXCsl Pa3HBIX HUCCIENOBATEIBCKUX padOT MEeIeco00pa3HO HCIOIB30BaTh BUACO3ANNCH
BCETO XoJla paboT. B ATOM cilyuae OIEHMBATHCS MOTYT HE TOJBKO MPEIMETHBIC PE3YJIbTaThl,
CBS3aHHBIE C TIPOBEJACHHEM KOHKPETHOTO JKCHEPUMEHTa, HO W KOMMYHHKATHBHBIC U
pETYISATUBHBIC ACHCTBUS: TUTAHUPOBAHHE paOOTHI, OTCICKHBAHUE XOJa PaOOTHI, KOPPEKIIHS
IIaHa paboThl, KOMMYHHUKAIMS B COBMECTHON JCSATENbHOCTH, Hamuuue (WIH OTCYTCTBHE)
KOH(JIUKTOB M CTIIOCOOBI UX PEIICHUS.

Hcnonb3oBanne mudpoBhIX J1a00paTOpUil CYyIIECTBEHHO PACHIMPSET CIIEKTP BO3MOKHBIX OIBITOB
U MCCIIEIOBAHUM, OCOOEHHO 3TO KacaeTcs U3yueHHsi OMOJIOIMH U XUMHUH.

Pacmmpenne cnekTpa BO3MOXHOCTEH MOXKHO TNPOMJUTIOCTPUPOBATH Ha TpUMeEpEe H3yUCHHS
JJIEKTPOMArHUTHOM MHAYKIMU B Kypce Gu3ukh. [Ipu MCIIOIp30BaHUH CTPEIOYHOTO aMIIepMeTpa
TpaaAuIIUOHHO Ha6J'[IOI[aIOT JINIIb (baKT BO3HHUKHOBCHHUA WHAYKIIMOHHOT'O TOKa B IMPOBOJHUKEC U
U3MECHEHHE €ro HamlpaBICHHS IPU W3MEHEHHHM CKOPOCTH BHECEHUS MarHuTa WIH €ro
noJisipHocTH. Vcnonp3oBanue MUQPpPOBOro AaTyuKa MO3BOJIAET MOJIYy4YUTh ociuuiorpammy D/1C
UHIYKIMY, BO3HHUKAIOIIEH B KaTylIKe, MpHU MpoJeTe uYepe3 Hee MarHuTa. OJTO MO3BOJISET
CpaBHMBaTh 3Ha4eHMsI MakcuManbHbIX DJ[C mpu mposere yepe3 KaTylIKy MarHuTa ¢ pasHbIMU
CKOPOCTSIMH M C Pa3HOW NOJSIPHOCTBIO, AaHAIM3UPOBATh BHUJ MOJYYEHHOH 3aBHCHUMOCTH,
KOHCTPYUPOBATH SKCIICPUMCHTAJILHBIC 3a/Ja4X 110 U3YUCHUTIO BHGKTPOMaFHHTHOﬁ UHAYKIHUHA.

Hudposas nabopartopusi MO3BOJISET OPraHU30BATh MPOCKTHYIO M Y4eOHO-HCCIEI0BATEIbCKYIO
JIeATEIFHOCTh IIKOJIFHUKOB KaK B PaMKaX YpPOKOB, TaK W BO BHEYPOYHOH EATEIHFHOCTH.
Hanuune pa3HooOpa3HbIX HHU(POBBIX MJATYMKOB JaeT BO3MOXKHOCTH IIPOBOAMTH CaMble
pa3sHOOOpa3HbIe HCCIIEOBAHUS, ONMMPAACh Ha MHTEpECHl oOydaromuxcs. B kagecTBe mpumepa
MOKHO TIPHBECTU HCCIIEJOBAHUS HKOJIOTHYECKON HANpaBIEHHOCTH MO BBIBICHUIO (PAKTOPOB
3arpsI3HEHUS OKPYIKAIOMIEH CpeJibl, N3yYCHNIO SKOJIOTHYECKOTO COCTOSHHS MTOMEIICHUH IIIKOIIH,
MOYBBI, BO3/IyXa B HACEJIIEHHOM MyHKTe U T.1. MccnenoBarenbckie paboThl C HCIOJIb30BAaHHUEM
U(POBBIX MAaTUYMKOB IlenecooOpa3Ho mpemnarath ydammmces 10 - 11 kmaccoB B pamkax
00s3aTeNIbHONM JUII HUX TPOEKTHOHM JeATENbHOCTH. BBINMONHEHHE TaKUX MPOEKTOB SIBISETCA
OCHOBAHHEM JUIs OIICHKH HE TOJIBKO YPOBHS COPMHUPOBAHHOCTH MPEIMETHBIX PE3yJIbTaTOB, HO
UTOTOBOM OILIEHKU JOCTHXCHHMS METANPEIMETHBIX Pe3yJbTaTOB OO0YUYCHMS: KOMMYHUKATHBHBIX



(KOTOpBIE OLIGHUBAIOTCS Kak B IpOIEcce MPOBEACHUs padOThl, TaK W B IPOLECCE 3allUTHI
IPOEKTA UM MCCIIEIOBAHNUS) U PETYJIATUBHBIX (KOTOPBIE OLIEHUBAIOTCS B MPOLIECCE BBIOIHEHUS
IIPOEKTA).

OcHamenue A7 M3y4eHUs  (QU3MKU  TPEJICTaBIEHO B  BHJIE OOOpyAOBaHMS  JUis
JIEMOHCTPAIIMOHHBIX ONBITOB M OOOPYAOBaHHS JJs JTA0OPaTOPHBIX PA0OT W yUYEHHUUYECKUX
OIIBITOB, BKJIIOYAs OOIIYIO JUIS €CTeCTBEHHO-HAYYHOTO UK HU(PPOBYIO 1a00paTOPHIO, a TAKKE
mudpoByro maboparopuio 1o (usnke (KaK MOMOJHHUTENBHBIA 3JIEMEHT Ui YIIIyOJIEHHOTO
u3y4eHus pusmKn).

JleMOHCTpaMOHHOE 000pyA0BaHHE O00ECIeUYnBAET BO3MOXHOCTh HAOIOACHUS OOJIBIIMHCTBA
H3yqaeMbe HBHGHHﬁ, Hpoueccma 1 3aKOHOB. 3T0 BO3MOXHO HpI/I OIITUMAJIBHOM COUYCTAHUH
AQHAJIOTOBBIX M IU(POBBIX CPEJCTB HAOIIOACHHS, aHAIN3a U3MEPHUTEIbHOM MHpopMaru. Tak,
Hampumep, s Kypca (HU3MKM OCHOBHOM IIKOJIBI €CTh BO3MOXXHOCTb J€MOHCTpAIUu
KJIACCUYECKHMX JICMOHCTPAIMOHHBIX DKCIEPHUMEHTOB: TajeHue Tea B TpyOke HbroToHa,
JEMOHCTpaIus IeHCcTBUsL aTMocepHOro naBieHus, 3akoHa [lackans, u3MeHeHus oObema Tel
IIPH HArpeBaHWH (OXJIAXKJICHUH), MPUTSHKCHHUST MOJISKYJT B T.7. Habop Mo ayekTpocTatuke maet
BO3MOXXHOCTh JIEMOHCTpAIIMHM JJICKTPU3ALMUA TEJNl, 3aKOHA COXPAaHCHWUs 3apsaa, JIMHUAN
HANPSOKEHHOCTH AJICKTPUYCCKOrO IMOJISI W T.JI. ¥ MOXET HCIIOJIb30BaThcs Kak 8 Kiacce MpH
M3Yy4YEHHUHU IEKTPOMArHUTHBIX SIBJICHUH, Tak ¥ B 10 Ki1acce npu N3y4eHUH JIEKTPOCTATUKH.

[lpn mpoBeneHHM IEMOHCTPALMOHHBIX OIBITOB JOJDKHBI COONIONAThCS TPEeOOBaHHA K WX
HarjiIsaJHOCTHU (HCHaH U IIOHATHaA IIOCTaHOBKaA OHI)ITa), BUIUMOCTH IJId BCCX ydallIUMXCsA KJlacCa
(TpM HATTMYUH MEJIKMX JIeTaNed UCIOIb3YeTCs UX YBEIMISHHOE H300paskeHHE TIPH IOMOIIH BEO-
KaMepI)I), SMOIMOHAJIBHOCTH U, II0 BO3MOXXHOCTH, 3aHUMATCJIBHOCTHU (I[eMOHCTpaIII/IOHHI)If/i OIIBIT
JIOJDKEH BBI3BIBATH HMHTEPEC YYAIMXCS, CO3JaBaTh MOTHMBAIMIO K HW3Y4YCHUIO IpPEIMETa) U
yOeauTenpbHOCTH (TMIOKa3bIBaTh TOT 3P QEKT, Ha TEMOHCTPAIMIO KOTOPOTO OH OBLIT HAIPABIICH).

OpHako peanu3anus JEATETbHOCTHOTO IMOAXOAa B OOydyeHMHM (PU3HMKe MEepEeHOCUT akKIeHT ¢
JIEMOHCTPAIIMOHHOTO 3KCIEpUMEHTa Ha ydeHuueckuidl. Hanpumep, no MexaHuke MccieoBaHHUE
KHHEMAaTUYeCKMX 3aKOHOMEPHOCTEH, 3aKOHOB JMHAMHUKH, KOJEeOaTEeNbHBIX JIBUKEHUN
NIEPEHECEHO B YUYEHWYECKUH AKCIEPUMEHT C COOTBETCTBYIOLIMM HabopoM oOopynoBanus. [lpu
U3yUYEHHUH 3JIEKTPOJMHAMUKHU J1abopaTopHoe 000pyI0BaHKHE MO3BOJISIET UCCIEA0BAaTh HE TOJIBKO
3aKOHBI TIOCTOSIHHOTO TOKa, HO C HCIIOJb30BAaHHEM KOMIIBIOTEPHOTO ocLmuiorpada mo3Bomiser
NpoHAOMIONAaTh W MCCIENOBaTh JJEKTPUYECKHE IeNM TEepEeMEHHOro TOKa, OJOK JHO0B
MO3BOJIIET MCCIEAOBATh BOJBTAMIIEPHBIE XapaKTEPUCTUKU nauojaa. llpu u3yuyeHuum ONTHKU
nabopaTopHoe OOOpYJOBaHME MO3BOJSET M3YYUTh 3aKOHbl T'€OMETPUUYECKOW  ONTHUKH
(mpeoMiIeHHE CBETa B MOJIYLIMIMHJIPE U MOJydyeHHe U300paKeHHs B JIMH3aX) U MIPOHAOII01aTh
OCHOBHBIC SIBJIGHUSI BOJIHOBOM ONTUKM (MHTepdepeHurs U MoJspu3alus), HCCIeI0BaTh
T pakuio ceeTa (IuppaKkMOHHAs PELIeTKa).

B cooTBeTrcTBUM C MpEeIMETHBIMH pe3yJibTaTaMu OO0ydeHus Qusuke o000pynOBaHUE JUIS
YUYEHUYECKUX OIBITOB 0OECIeUnBaeT MPOBEACHHUE CIEAYIOIUX TUIIOB PadOT, CrPYIITUPOBAHHBIX
10 BUJIaM JESTEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKOM MPUHAIEKHOCTH:

1. IlpoBeaeHue mNpsAMBIX H3MEpPEHUH (U3NYECKMX BEIMYMH (M3MEpPEHHE Macchl, 00beMa
KUJKOCTH, TEMIEpPATypbl >KUJIKOCTH, CHJIbI, CHUJbl TOKA, HAIMpPSDKEHUS) C HCIIOJIb30BaHHUEM
aHaJIOTOBBIX U LIU(POBBIX MPUOOPOB.

2. IlpoBepka 3alaHHBIX NPEAMNONOKEHUH (IpsMble H3MEpeHUs (U3NYECKHX BEIUYUH U
CpPaBHEHME 3aJJaHHBIX COOTHOLICHMH Mexay HMMHM). Hampumep: mpoBepka yclloBUM IIaBaHUS
TEJI, YCJIOBUIl paBHOBECHs pbldara M OJOKOB, 3aKOHOMEPHOCTEH IOCIENI0BaTEIbHOIO MU
[apaJUIETIbHOTO COCIMHEHMS] IPOBOAHUKOB U T.J.

3. Pacuer mo mony4eHHBIM pe3ylbTaTaM MPSIMBIX U3MEPEHUN 3aBUCUMOTO OT HUX Mapamerpa (B
OCHOBHOM TIKOJI€) ¥ KOcBeHHBIe m3Mepenusa (B 10 - 11 kmaccax). Hanmpumep: yckopenue Tena



OpU PABHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO MAJCHUs, JKECTKOCTh MPY>KUHBI,
KO3 PUITUEHT TPEHUSI CKOJIBKEHUSI, MEXaHW4YeCKasi paboTa ¥ MOITHOCTH | T.]I.

4. HabmoneHne SIBICHUI M TTOCTAHOBKA OTBITOB (Ha Ka4eCTBEHHOM YPOBHE) IO OOHAPYKEHHIO
(GakTOpOB, BIMAIOUIMX Ha NPOTEKaHWE JaHHBIX sBIeHMHA. Hampumep: mnpsimMonuHeiiHoe
pacIpocTpaHeHHE CBETa, AUCIEPCHS CBETA; H3YYEHHE CBOWCTB N300paXKEHUs B INIOCKOM 3epKaJie
U T.IL.

5. UccnenoBanue 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYWHBI OT APYTOM C MPEACTaBICHUEM
pe3ynbTaToOB B BHJE Ipaduka M pacdeTa HCKOMOTO Mapamerpa. Hampumep: 3aBUCUMOCTH ITyTH
PaBHOMEpHO ABMXKYIIETOCS Tela OT BPEMEHH ABWKEHUS TeJa; CHUJIIBI TPEHHsI CKOIBKCHHS OT
CHUJIBI HOpMaHLHOFO JaBJICHUS, KA4CCTBa 06pa6OTKI/I HOBCpXHOCTeﬁ TSI U HE3AaBUCUMOCTH CHUJIBI
TPEHUsI OT TUIOMAAU CONPUKOCHOBEHHUS TEJN; CHWIbl YIOPYTOCTH OT Y/UIMHCHHUS TPYKUHBI,
BI:ITaJIKI/IBaIOIJ_IeI\/'I CHUJIbI OT 061,eMa HOpr)KCHHOI\/'I JaCTu TCJIa U OT IINIOTHOCTHU KHIAKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJIO | T.I.

JlabopaTopHoe 000pymoOBaHHE OOECIEUMBAECT CAMOCTOATEIbHBIN YUYEHHMUYECKUN SKCIICPUMEHT,
KOTOPBIA MOXET UMETh pa3iuuHbie (OpMbI: (PPOHTATBHBIN SKCIIEPUMEHT ((PPOHTAIBHBIE OTIBITHI
U JabopatopHble pPabOTHI), PabOTHI MPAKTUKyMa, Y4YeOHO-HCCICIOBATCIIbCKHE paOOThI U
MPOEKThl AKCIEPUMEHTAJbHOrO XapakTepa. I[Ipm STOM HOpPMATHUBHO-00SI3aTENbHBIM BHE
3aBHCUMOCTH OT YPOBHS M3y4eHusi pusuku (0a30BBIN miM yriryOJIeHHBIH) U 00pa30BaTEIbHOM
nporpaMMbl (OCHOBHAs WM CPEIHsS IIKOJa) ABIsAETCS (POHTANBHBINA IKCIEepuMeHT. MIMeHHO
MOCPENICTBOM  (DPOHTATBHOTO  AKCHEPUMEHTa  JOCTHTAIOTCS  TPEAMETHBIE  PE3yJIbTaThl
SKCIIEPUMEHTANFHOTO ~ XapaKTepa, a YyYalluMHCS OCBAWBAIOTCS  CIOCOOBI  JEHCTBHIA,
COOTBETCTBYIOIIME YKa3aHHBIM BBIIE NATH TUOaMm padoT. JlabopaTOpHBIA MpaKTHKYM
1enecoo0pa3eH TOIbKO MPH YIIIyOJIEHHOM YpOBHE U3yUeHHUs peIMeTa.

OnTuUManbHbIM JUIsl JOCTHKEHMS Leseld MpoBeAeHHs] (POHTATBHOIO SKCIEPHUMEHTa SBIISETCS
NpeCTaBiICHUE JIabOpaTOPHOIO OOOPYJOBAaHUS M MaTepHajJoB B BHJIE TEMaTHUECKUX
KOMIUIEKTOB 110 MEXaHHKE, MOJIEKYJIIpHOU (U3UKE, FIEKTPUUYECTBY U onTuke. Vcnonb3oBaHue
TEMaTUYECKHX KOMIUIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO Ba)KHEHINIETO yMEHHS, Kak
o 00p ydJamuMHUCs 00OpYAOBaHUS B COOTBETCTBHU C IIENBI0 MCCIEIOBAHHS W3 W30BITOUHOU
HOMEHKJIATypbl TPEJIOKEHHOTO KOMIUIEKTa; TIO3BOJSET MPOBOAUTH SKCIEPUMEHTAIBHYIO
paboTy Ha J00OM 3Tale ypoKa; yMEHbIIAET TPYAOBBIE 3aTpaThl YUUTENs MPU MOJATOTOBKE K
ypOKaM, MOCKOJIbKY He TpeOyeTcsl MepeKOMIIOHOBKA 000PY/I0BaHMsI B COOTBETCTBUU C 3a7auaMu
KOHKPETHOI'O ypOKa.

[Ipu maHupOBaHUM MPAKTHUECKUX pabOT BaKHO UMETHh B BHUJY, YTO MPEIMETHBIC PE3yJIbTATHI
9KCTIIEPUMEHTAIBHOTO XapaKTepa MOTYT OBITh OCBOEHBI TOJBKO IPH ONTHUMAJIBHOM COYETaHUU
KPaTKOBPEMEHHBIX (DPOHTAIBHBIX OIBITOB U OJJHOYACOBBIX JJAOOPATOPHBIX PadoT.

BaxHoe 3HaueHue umeer TOT (pakT, YTO B COCTaB (PPOHTAILHOrO OOOPYIOBAHUS HApAAY C
AQHAJIOTOBBIMU BXOJAT U LU(dpoBble cpeacTBa usMepeHus. K HUM OTHOCATCS SIEKTPOHHBIN
CEeKYHJIOMEp C JaT4YMKaMH, 3JEKTPOHHBIE BeChl M JaTyuKku LudpoBoil mabopatopun. Takum
o0pa3oMm, HpU NPOBEACHUH (POHTATBHOIO OJKCHEPUMEHTA B OCHOBHOM IIKOJE YUYEHUKU
3HAKOMSTCS C 3JIEKTPOHHBIMH CIIOCOOAMU U3MEPEHUI U BBIYUCICHUH.

brox oOopynoBanus misg ydyeHHUYeCKHX paboT mo Qusuke chopmupoBaH Ha Oaze mepeyHs
o0opysOBaHUsl 7S TPOBEIEHUS OCHOBHOTO TOCYIJapCTBEHHOTO »JK3aMeHa 1o (Qu3uKe.
Hcnonp3oBaHnne mpuOOpoB W 00OPYIOBaHUS C E€IWHBIMH JUIS BCEX OOYyYarOIIMXCS
XapaKTepPUCTUKAMU [I03BOJISIET CTaHIapTU3UPOBATH IIPOLEYPBI BBIITOJTHEHHS
IKCMEPUMEHTAIBHBIX 3a/laHM Ha SK3aMEHE W 00eCNeunTh HANIe)KHYIO OIICHKY PE3yJIhbTaTOB Ha
OCHOBaHUU 3KCTIEPTHOU MPOBEPKU OTBETOB OOydarommxcs. [Ipu 3ToM oCHOBaHHMEM MJisi BBIBOJA
0 TIPaBWIBHOCTH TPOBEICHUS JAHHOTO OIBITA SBISIOTCS PE3YJIbTATHI, TIOTYYCHHBIC YIAITUMUCS
MMOCpCACTBOM IIPAMBIX H3MepeHHﬁ 3aJaHHBIX (bI/I3I/I‘-IeCKI/IX BCIIMYHH.



HabGop ays mpoBeneHUs OCHOBHOTO TOCYJApCTBEHHOTO 3K3aMEHa OOECIeYMBAET pa3paboTKy
HECKOJIBKUX OJHOTUIHBIX 3aJaHUM IpU HCHOJIb30BAHUU OJMHAKOBOTO OOOpYAOBaHMS C
pa3HBIMU XapaKTePUCTHKAMU. DTOT MOAXOJ LEIeCO00pa3HO HMCIIONB30BaTh M MPHU MPOBEACHUU
(pOHTAJIBHBIX ONBITOB M Ja0OpaTOpHbIX paboT. Hampumep, mpu NpoBEAEHUU HCCIENOBAHUS
3aBHCUMOCTH CHJIBI TOKa OT HAINpPsDKEHUS MOXKHO BBIICNIUTH B Kiacce TPYIIIBI, KOTOpble OyIyT
IIPOBOJMTH JAHHOE HCCIIEIO0BAaHUE, HUCIOJb3ysl PE3UCTOPHl C Pa3HBIM CONPOTHUBIICHUEM, U
namrouky. ITo pe3ynbraTaM MOXHO CpPaBHHTH IOJIyYE€HHBIE 3aBHCHUMOCTH, OOCYIUTHh T'PaHMIIBI
BBITNOJIHEHMS 3aK0OHa OMa Ul ydacTKa e, ONPEIEIUTh COIPOTUBIICHUS PE3UCTOPOB.

Crnemyer OTMETHTB, YTO TNPH NPOBEACHUM (DPOHTAIBHBIX OIBITOB M JIA0OPATOPHBIX paboT B
OCHOBHOW mIKOJ€ TpeOyeTcs 3amuch pEe3yJNbTaTOB BCEX MPAMBIX H3MEPEHHH C yYETOM
aOCOIOTHON TOTPEIIHOCTH. 3AeCh MpPU HCIOJIB30BAHUM TPAAUIMOHHOTO 000pPYIOBAHUS
(MEH3YpOK, JWHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB M BOJBTMETPOB
a0COJIOTHYIO TOTPENIHOCTh IENecO00pa3HO CBSI3BIBATH C IIGHOW JeseHHs Npubopa, a TpH
nepexojae K HU(PPOBBIM HHCTpPYMEHTaM (LU(POBBIE BEChl M JNATYUKH) y4YUTH pPaboOTaTh C
ONMCAHWSIMU 3TUX TPUOOPOB, BBHINENAS JaHHBIE 00 aOCONIOTHOW IOTPEIIHOCTH, JIHOO
npeaaraTb 3Ha4eHHUE TMOTPEIIHOCTH B TEKCTE 3aIaHHH.

[Ipu mpoBeneHMH HCCIICOBAHUS 3aBUCUMOCTEH OJHOW (DU3WYECKON BETWYMHBI OT JAPYTrou
y4aIuecs J0JDKHBI OCBOUTH MOCTPOSHUE TPadUKOB C YKa3aHUEM abCONIOTHBIX MOTPEITHOCTEH, a
IpU OpOBeJEHUH paboT Ha MPOBEPKY NPEANONIOKEHUH - YMETh CPaBHHMBATh 3HAYEHHs JBYX
OPSIMBIX U3MEPEHU C yd4eToM aOCONIOTHOW MOTPEITHOCTH (Hampumep, MyTeM CpaBHEHUS
WHTEPBAJIOB TIOJYYCHHBIX 3HAUYGHWW Ha 4YuciaoBoM ocu). I[IpoBenenwe wu3MepeHudd u
uccienoBannii B Kypce ¢msuku 10 - 11 KimaccoB JMOMONMHSIOTCS —HWCIOJIB30BaHUEM
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH, yJalliecs TOJKHBI HayUUThCS PAaCCUUTHIBATh OTHOCUTEIbHBIE
MOTPEUTHOCTH B MPOCTEUIINX CIydasiX NPSIMbIX U3MEPEHUN U CPAaBHUBATH TOYHOCTH PA3JIMYHBIX
WU3MEPEHUI.

OO0paiiaeM BHUMAaHUE, YTO OLCHUBAHUE Ja0OPATOPHBIX PabOT JOKHO 0a3MpoOBaThCs, KakK U B
KPUTEPUSX OLIEHUBAHUS HJKCHepUMEHTaNbHbIX 3amanuid KMM OI'D, He Ha mnpaBWIBHOCTH
oopmienus oryera o paboTe, a Ha IPAaBUIBHOCTU JACUCTBUI 110 COOpPY YCTaHOBKH, TPOBEACHUIO
OIIBITOB, CHATHIO MTOKA3aHUIl TPUOOPOB.

OcHamenue [ W3y4eHHMs] OMOJIOTMM IPEJICTaBICHO KOMILJIEKTaMU JE€MOHCTPAIlMOHHBIX
BJIQKHBIX IpenapaToB, repdapueB U KOJUIEKLUH MO pa3HbIM TeMaM Kypca OHMOJIOTHH, a TaKXke
QpoBoi abopaTopuel I MPOBEACHUS MpaKTHYecknx pador. Kpome Toro, mpu u3ydeHHn
OMOJIOTUH MOJKET UCIOJIb30BaTh LU(poBas jgadopaTopus 1Mo OMONOrHU (KaK JOMOTHUTENbHBINA
DJIEMEHT ISl YIIyOJIEHHOTO0 U3y4EHUs Kypca).

B y4yeOHOM mpouecce yyamuecs: JODKHBI IMOJYYUTh BO3MOXKHOCTh YYBCTBEHHOT'O BOCTIPUSTHS
U3y4aeMbIX ABICHUH U 00beKkTOB. OJHAKO M3y4yaeMble SIBICHHS U OOBEKTHI HE BCErJa MOTYT
OBITh HETOCPEACTBEHHO BOCHPOM3BEACHBI WM IOKa3aHbl B y4eOHOM MOMelIeHuu. B sTom
cilydyae yuyeOHOe 00OpyAOBaHHE JAeT BO3MOXKHOCTb HMX BOCHPOHM3BECTH OIOCPEJOBAHO, 4Yepes
KOJIJICKIIMIO, TepOapHBIil TUCT, MUKpOTIpenapaT, MOJIeNb, BUACO(PPArMEHT U T.II.

Brnaxnple mpenaparhl TPENCTaBISIOT cOO0N HaTypaidbHbIE OOBEKTHl, CMOHTHPOBAHHBIE Ha
CTEKJIIHHOW IUIACTUHKE W ONYIICHHBbIE B CTEKJISHHBIA [WIMHIAP C KOHCEPBHUPYIOLIEH
KUAKOCTBIO, TMOO MpeACTaBICHHBIC B IUIACTUKE. 3A€Ch MPEIaraloTcsi TOTadbHbIC MpEnaparsl,
MO3BOJISIONINE M3y4aTh BHEIIHEE CTPOCHUE OpraHuM3Ma Wiau ero dactu, (Hampumep: "Kopens

0o06oBoro  pacrenuss ¢  kiayOenpkamu", "Tamroka"); aHaATOMUYECKHUE  IpemapaThl,
IpelHa3HaYeHHbIE /Uil W3YyYEHHsS BHYTPEHHEr0 CTPOEHMSI OpraHu3Ma WIM €ro OpraHoB
(mampumep:  "BHyTpeHHee cTpoeHue Jsrymiku', "BHyTpeHHee cTpoeHHe NTHUIB");

OuojorMueckre IpemnapaThl, JalolMe MpPEACTaBICHHE O CTaausAX pa3BUTHUA OpraHu3Ma
(mampumep: "Pa3ButHe KoctucToil pbiObI", "PasButne Kypuisl'). BraxkHble mpenaparbl
UCIIOJIB3YIOTCS KaK pa3faTO4YHbI MaTepuall B MPOIEcCce EMOHCTPAIMKU IpU U3YyYEHHUH HOBOI'O



MaTepuajia MM B IPOLECCE BBIMOJHEHUS NPAKTHUECKUX 3aJaHHul, pa3pabOTaHHBIX Ha HX
OCHOBE.

I'epbapun - coOpaHMe NPECCOBAHHBIX, 3ACYIICHHBIX PACTEHUW WM HMX 4YacTed MOMOrarot
U3yuyaTh PacTeHHE B KaOMHETE U y3HaBaTh €ro B MPHUPOJE, a repbapusanus - Hanbosee NpocTon
croco0 COXpaHEHUs PACTEHUMH M MX YacTed B TEUEHHE NJIUTEILHOrO BpeMeHU. B mepeune
npejylaraeTcsi cucreMarudeckuii repOapuil (Hanpumep, "OCHOBHbBIE Tpynmbl pacTeHHH") U
repbapuii mo oOmeil Omonoruu (KOTOPBIA IO3BOJSIET MPOMJLTIOCTPUPOBATh H3MEHUYHBOCTD,
UCKYCCTBEHHbBII OTOOp, cHCTEeMaTH4YeCKHe KaTeropud M BUA0OOPa30BaHHUE, AMBEPIEHLMS U
KOHBEPreHIUs, TOMOJIOTUYHbIE U aHAJIOTUYHBIE OpraHbl, PyAUMEHTApHbIE OpraHbl, apoMopdo3,
yavoanantauuss  (peHoTMn W TEHOTHI, MOJIMIUIONAWS, OTHAJIeHHas  Tubpuausanus,
B3aUMOJICHCTBUE PACTCHUI C aOMOTHYECKUMH (aKTOpaMu CPeJibl, B3aMMOJICUCTBUE PACTEHUM C
ouoTnueckuM QaxktopamMu cpezbl). ['epOapHblil MaTepuan HCHOIB3YIOT KaK pa3JaTOYHBIN
MaTepuai A JEMOHCTPALMU U3YYaeMbIX OOBEKTOB, JUIsl BHIMOJIHEHUS NMPAKTUYECKUX 3aJaHUN
[P 3aKpeIyICHUH MaTepHralia Uil JUarHOCTUKU Y4eOHBIX Pe3yJIbTaToB.

Taxke mpeacTaBieHbl KOJJIEKIMM - HAOOpbl NMPEIMETOB WM BELIECTB, MOJOOPAHHBIX IO
olpeneieHHbIM TNpu3HakaM. OObeKTaMH HUX MOTYT OBITh paclpaBlIeHHbIE M 3aCyLICHHBIC
HAaceKOMbIe, pPakooOpa3Hble, PAKOBUHBI MOJIJIFOCKOB, OTJIEJIbHBIE YacTU CKEJIETOB >KUBOTHBIX. B
KOJUICKIMSIX COYETAIOT HaTypajbHble OOBEKTHI C MX H300pakeHHEM B BHJIE PUCYHKOB WIIU
MyJspked - umurtanuid. IlpemioxkeHHsle B mnepedHe MOPQOJOTHMYECKHE KOJUIEKIMU JaroT
IPEJICTaBICHUE O BHEIIHEM CTPOCHHUU OpPraHOB MM HMX 4YacTei, IO3BOJISIIOT IPOBOJIUTH
CpaBHEHHMs OOBEKTOB, BBIICHATH HX OOIIME 4YEepThl M YEpThl pa3auuus (Hampumep:
"IIpencraBuTesnn OTPSIOB HACEKOMBIX" W Jp.); OOIMIEOMONIOTHYECKHE KOJICKIIMH TMO3BOJISIOT
BBICHATh B3aMMOCBSI3M B OpPraHMYECKOM MHpE, paccMaTpuBaTh pa3BUTHE OPraHU3MOB,
IPOCIIEKUBATh O0IIEOMONIOrMYeCKre 3aKOHOMEpHOCTH (Hampumep: "lIpumepsl 3amuTHBIX
npucnocoOieHuit y Hacekombix'"). Komnekiuu, kak u repoapuu, UCTONB3YIOT KaK pa3laTOYHbBIN
MaTepHual A AEMOHCTPALUU M3y4yaeMbIX OOBEKTOB, JJISI BBIIOJHEHHS MPAKTUUECKUX 3aJaHUN
IIPU 3aKpETJICHUN MaTepralla Wi JUarHOCTUKHM Y4eOHBIX Pe3yJIbTaTOB.

O3HaKOMJICHHE YYalluXCsi C MHKPOCKONHUYECKMM CTPOEHHEM JKMBBIX OPraHHU3MOB - OJHA W3
TTIAaBHEHIINX 3a7ad HAayKH, MO3BOJIIONIMX ITOJIBECTH INKOJBHHKOB K IMOHUMAHHUIO €IUHCTBA
opraHudeckoro mupa. Jlias mpoBereHus J1abOpaTopHBIX paboT B IMQPOBYIO J1a0OPaTOPHUIO
BKJIFOUYCH MUKPOCKOI, a B KOMIUIEKTE MOCYbl M 000pYyIOBaHUS OOLIETO Ha3HAYCHUS MMEIOTCS
HE00X0IMMOE OCHAIIIEHHUE [T TPOBEACHNUS JIAOOPaTOPHBIX paboT.

[MudpoBast maboparopus BKIOYaeT HAOOp Jis M3TOTOBJIEHHUS MUKporpernapaToB. CBexue
mperapaThl U3rOTABIUBAIOT JJII HEMEJICHHOTO paccMOTpeHus. K HUM OTHOCSATCS )KHJIKOCTHBIC
(0OBEKTBI OOBIYHO MOMEIIAIOTCS B BOMY, a Mpenaparbl COXPAHSIOTCS B TEUYCHUE HECKOIBKHX
THEH), cyxue (HampuMep, YacTUIly NTUYBETO Mepa, MPOCTO TMOJIOKUTh Ha TPEIMETHOE CTEKIIO U
MUKPOCKOIIUPOBATh), KHMBBIC Mperaparbl (Ma3kd - Kalld JKUAKOCTH, HAlpuMep KPOBH) U
BUTAIBHBIC TIpEnaparbl (KOTOPHIC HCIIOIB3YIOTCS ISl M3YYSHHUS MAJIOKICTOYHBIX OOBEKTOB
(mpocTedmMX, KOJMOHHWM BOAOpOCiei), nans HaOmoAeHus ABWKEeHUA (Tydenbku, ameOsl).
[IpuroToBneHue MHKpOIpenapaTa BbIPaOATHIBACT y YYAIIETOCS HABBIKM CAMOCTOSTEIHHOU
paboThl, aKTHBH3MPYET WX I[O3HABATEIBHYIO JCSITCIBHOCTh M 3HAKOMHUT C TEXHUKOW W
METOJIMKON HAy4YHOTO HCCIeAoBaHUsA. B mudpoByro maboparopuro BKIIOYEH TaKkKe W HAOOp
MUKPONPENapaToB, KOTOPBIA  CONEPKUT  TOCTOSHHBIC  MpPEmaparbl, JOJIT0e  BpeMs
COXPAHSIFOIIUECS B PUTOJTHOM JIJISi MUKPOCKOITUPOBAHUS BHJIE.

Crnenyer OTMETHTb, 4YTO Hapsily C HCHOJb30BAHHWEM IIEPEUMCIIEHHOTO BBINIE Y4eOHOTrO
000pyZ0BaHUs Ba)XKHYIO pOJIb B M3YYEHUH OHOJOTHHM UTPAIOT MPUPOJHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CITy4aeB TOJILKO OHU MOTYT O0€CHeUUTh HAauOOJBIIYI0O KOHKPETHOCTh U MOJHOTY
3HAaHUU ydaluxcs, MoMoraioT (OpMHUPOBAHHMIO Y HUX MPAaBHIbHBIX Ouonorndyeckux 3HaHuil. K
TaKUM JKUBBIM OOBEKTaM OTHOCST PACTCHHUS, >KUBOTHBIC JKHBOTO YTrOJIKA, aKBapuyMma,
TeppapuyMa. DPGEKTUBHBIM CPEICTBOM 3HAKOMCTBA C TMPUPOAHBIMU OOBEKTAMH SIBIISIOTCS



OKCKYpPCHH B OHMOJIOTMYECKHE M KpaeBeAueCKue My3ed, OOTaHWYECKUE CaJbl, 300MapKd U
OKpY KaroIIHe IIKOJIy €CTECTBEHHBIE U UCKYCCTBEHHbIE TIPUPOIHBIE COOOIIECTBA.

TpagunuoHHble OMOJIOTUYECKUE MYJISKH U MOJENN B HACTOALIEE BPEMsI YCIEIIHO 3aMEHSIOTCS
U(PPOBBIMU 00pa30BaTEIbHBIMU pECypcaMu: BuaeopparMeHTaMH, aHUMaluei, BUPTyalbHbIMU
nabopatopusmu. Lludpossie 0OpazoBaTenbHBIE PECYpCHl HE MOTYT CTaTh TOJTHOIICHHOHN 3aMEHOM
peasbHBIX MPHUPOJIHBIX OOBEKTOB, HO JAIOT BO3MOKHOCTh IO3HAKOMHUTHCA € 0ojee LIMPOKUM
KPYToM OOBEKTOB, CO3JJAIOT MPEAMOCHUTKA I MHTEHCU(PUKAIIH 00pa30BaTeIBHOTO MpoLecca u
o0ecrieuynBaOT He3aMeUIMTENbHYI0 O0OpaTHYl CBA3b, KOMIIBIOTEPHYIO BH3YalM3allUIO
UHPOpPMALMK, aBTOMATH3AIMIO YIPABICHHUS Y4YeOHOW [EeATENPHOCTBIO W KOHTPOJIb €€
pe3yJbTaTOB.

OcHamenne Ui U3y4YeHUsT XUMHH TPEJICTABICHO B BUJE JEMOHCTPAIIIOHHOTO 000pYyIOBaHHMS,
KOMILJIEKTa XUMHUYECKUX PEaKTHBOB C HEOOXOIUMBIM OOOPYIOBaHHUEM M3 OOIIETO KOMIUIEKTA
NIOCYIbI B 00OPYAOBAHUS JIJIsl YYCHHUYECKUX OTBITOB U KOMIUIEKTa KoJuiekimidi. Kpome Toro, mpu
U3yUYEeHUH XUMHHM MCIONb3yeTcss oOmas JUlsi €CTECTBEHHO-HAyYyHOro UuKiIa nudposas
nabopaTopus, a Takke MUQpPoBas JTaA0OpaTOPHs O XUMHUH (KaK JOTOTHUTEIBHBIA SJIEMEHT IS
yIIIyOJIEHHOTO U3YYECHHUSI XUMUH).

JleMOHCTpallMOHHBIM KCIEPUMEHT SIBJISIETCSI BaXXKHOH 4acThl0 OOY4YEHUs XUMHH. 37€Ch Ba)KHO
MOMHUTD, YTO IPU €T0 MPOBEIECHUU 00S13aTEIIBHO JOJIKHBI ObITh COOIIOAEHBI BCE HEOOXOUMBIE
JTarbl:

IIOCTAaBKa LIEJIU DKCIIEPUMEHTA,

ONMCaHNUEe HEOOXOJUMOTO ISl €0 BHIIIOJHEHHS 000PY1I0BaHUS U PEAKTUBOB,
IJIAHUPOBAHUE MOPSAAKA IPOBEIACHUS,

OIMCaHUE UCXOJHBIX BEILECTB,

IMPOTHO3MPOBAaHUE OXKHUJAEMBIX B PpEAKIMOHHOW CMECHM H3MEHEHMH U  pe3ysibTaToB
HKCIIEPUMEHTA,

ONMCAaHNE U3MEHEHUH, IPOU30IIEAIINX C BELIECTBAMM,
(opMyJIHpPOBKa BBIBOJOB U3 3KCIIEPUMEHTA,
CO3/1aHHE PUCYHKA SKCIIEPUMEHTAJIbHON YCTAHOBKH U COCTABIICHUE YPaBHEHUS pEAKLIUM.

B mpouecce mpoBeneHUs NEMOHCTpalUi, ydalldecs OCBAaMBAIOT JTallbl NPOBEACHUS OIIBITA,
nodToMy Hambosee 3()(PEeKTUBHBIM SBISETCS HE MPOCTOE OMMCAHWE ONBITA YYHUTENIEM, a
UCIIOJIb30BaHUE 3BpUCTHUECKON Oecenpl. [Ipu peanuszanmm Takoro cueHapus Jaxe HE OYEHb
CJIOKHBIM OMNBIT 3aHMMAET JOBOJIBHO MHOIO BpPEMEHHM, HO CJEIOBAHME €MY I03BOJISET
o0ecrneyuTh MOHMMaHUE OOYYaIOUIMMUCA MPUEMOB HAayYHOIO MO3HAHUS M MCIOJIb30BaHHUE HX
yXKE€ B CAMOCTOATEIBHOM IEATENBHOCTH B IIPOLECCE YYEHUYECKOro dKcrmepumenta. Ha
HayaJbHOM 3Tare U3y4eHus XUMuu (B 8 - 9 kiaccax) MMEHHO TaKOM MOIXO0J MO3BOJISET JOCTUYb
MaKCUMAaITbHON Y(PPEKTHBHOCTH OT MPOBEJCHUS Ja00PATOPHBIX U MPAKTHIECKUX paboT, a TaKxKe
c(OpMHPOBATH Y yUyaIIUXCs OTBETCTBEHHOE OTHOIIEHUE K SKCIIEPUMEHTY.

[Ipy oueHMBAaHUU YUYEHHUYECKHX IMPAKTUUYECKUX paboOT Ienecoo0pa3HO YUHMTHIBATh IMOJXOJbI,
UCIIOJB3YIOUIME B 3K3aMEHALMOHHBIX MaTepuanax. Tak, B HacTOsALIEe BpeMs Ipeaaraercs
SKCIIEPUMEHTAJIFHOE 3aJaHue, I[peJycMaTpuBaioliee BBIOOP JIBYX BELIECTB U3 MATH
IPEUIOKEHHBIX M IPOBEIEHUE C HHMMM pEaKUui, OTPAKAIOIUX XUMHYECKHE CBOMCTBA
YKa3aHHOTO B YCJIOBHUM 3a7aHus BeniecTBa. OlLICHUBAHNUE UIET HA OCHOBAHUM OTYETA YUEHHUKA O
Ipo/ielaHHoM paboTe (YpaBHEHHUS PeaKLUid, BBIBOJIBI O HAOIIOACHUAX) U HA OCHOBAaHUH MPSIMOTO
HaOI0IeHUs 3a ACMCTBUSIMH YUYEHHKA 110 MPOBEACHUIO OMBITOB. [Ipu 3TOM BBIAENSAIOTCS ITarbl
0TOOpa BELIECTB U CMEIIMBAHUS BEILIECTB B COOTBETCTBUU C MMyHKTAMU MHCTPYKLIUH K paboTe.



BaknelimyM HanpaBie€HUEM KaK JEMOHCTPALIMOHHOTO, TaK M YYEHHYECKOTO AKCIEPUMEHTA
JOJDKHO CTaTh MCIIOJIb30BaHHE IM(PPOBOM J1a0OpaTOpUM, KOTOpas IO3BOJSET OpPraHU30BaTh
XUMUYECKUM DKCIEPUMEHT HA IPUHLUIHAAIBHO HOBOM YPOBHE, IEPEUTH OT KadeCTBEHHOU
OLIEHKU HA0JII0JJaeMbIX ABJICHUN K CUCTEMHOMY aHaJIN3y KOJIMYECTBEHHBIX XapakrepucTuk. [Tpu
pabote ¢ matumkamu mudpoBoil JabopaTopuu oOECTIEUYMBAETCS aBTOMATH3MPOBAHHBINA COOp U
00paboTKa JaHHBIX, X0 AKCIIEPUMEHTa MOKET OTOOpaKaThCs B BUJIEC TPA()UKOB WU MMOKA3aHUN
npubOpOB, a pe3ysbTaThl HKCIEPUMEHTOB MOTYT COXpaHAThbCA UIMTENbHOE Bpems. HambGonee
aKTyaJbHBIM JJI1 XMMHUHU SIBISIETCSA NEPEX0] K KOJIMYECTBEHHBIM XapaKTePUCTHUKaM, KOTOPBIH
MOKHO TNPOWUIIOCTPUPOBATh CIEAYIOUIMMH I[PUMEPAMM: H3YYEHHE CTPOEHHUS IUIAMEHH,
onpenenenue pH B pasHbIX cpenax, ONpeNeleHHUEe CKOPOCTH pPEaKLUUH, W3yYeHHUE BIMSHUA
KOHIICHTPALMU U TEMIIEPATyPbl HA CKOPOCTh PEAKIIUH.

[ludpoBass naGopaTopuss TMO3BOJIIET pealnu30BaTh MEXKIPEIMETHbIE CBSI3U C JPYTHMMHU
IpeIMETaMU €CTECTBEHHO-HAYYHOI'O IMKJA, IOCKOJbKY JaéT BO3MOYKHOCTb BBIIOJIHATH
UHTErpUPOBAaHHbIE yUeOHbIE UCCIIEAOBAaHMS IO €CTECTBEHHBIM HayKaM, IPUMEHATh U OCBauBaTh
AJIEMEHTHI CTATUCTUKU U UH()OPMALIMOHHBIE TEXHOIOTHH.



