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PexoMeHnganmnu no ucno/ib30BaHUI0 CTAHJIAPTHOr0 KOMILIeKTa obopynoBanusi Llentpa
«Touka pocTa» npu peaju3any NPOrpaMM eCTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOM
HanpaBJIeHHOCTel

[TepeueHs cTaHIAPTHOTO KOMIUIEKTa 000pyaoBanus it ocHameHus LleaTpoB «Todka pocray»
c(OPMHPOBAH C YYE€TOM psiJia PUHIIMIIOB, B TOM YHCJIEC:

-IIpuHIIMT IPeeMCTBEHHOCTH CUCTeM 00opyaoBanws. O0opyI0BaHUE JIJIS IIPOBEACHUS
YYCHHUYECKUX MPAKTUICCKUX PaOOT SBIISICTCS OOIIMM Il YPOBHEH OCHOBHOT'O OOIIETO U CPETHETO
ob1iero oopazoBanus. B cucreme HarmsaAHBIX CPEACTB OOyUEHUS U AEMOHCTPALIMOHHOTO
000pyI0BaHUSI HIMEIOTCSI 0a30BbIC AJIEMEHTHI, OOIIHE /I OCHOBHOTO OOIIET0 U CPEHEro 00IIero
obpaszoBanus. L{udposas madopaTopust 1 000pyJ0BaHHE OOIIETO HA3HAYCHUS [TO3BOJISIFOT
o0ecreunBaTh JACATEIbHOCTh 00yUarOIIUXCs KaK B OCHOBHOM, TaK U B CTapIIC IIKOJIE, a B
COBOKYITHOCTH C IIU(PPOBBIMH JTA0OPATOPHUSIMHE 110 (PU3UKE, OMOJIOTHH U XUMHH - TPAKTHICCKYIO
JeSITeIbHOCTh B PAMKaX M3Y4YCHHUsI €CTECTBEHHOHAYYHBIX npeameroB B 10-11 kimaccax Ha
yri1yOJIEHHOM YpOBHE.

-[IpuHIIUT cCOYeTaHUS KIIACCUYECKUX U COBPEMEHHBIX CPEICTB H3MEPEHUN U CIIOCO00B
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS SIBJICHUH. B cocTaB 000pyI0BaHUS BXOMSAT KIIACCUYECKUE
CpencTBa u3MepeHus (HanpuMep: IMHAMOMETPEI, CTPEIIOYHBIC aMIIEPMETP U BOJIBLTMETP) U
uudposbie TpUOOPHI (HapuMep: HUPPOBBIE BECHI, CEKYHAOMED) U AaTuyuku. CoOI0IeHUE 3TOT0
MIPUHIIMIIA UMEET 0CO00€ 3HAYEHUE JJI YPOBHSI OCHOBHOT'O 0011I€TO 00pa30oBaHusl, TOCKOIBKY
3]1€Ch MMPOUCXOIUT 3HAKOMCTBO CO CIIOCO0aMK U3MEPEHHUs (PU3NYCCKUX BETUYUH, POPMUPYETCS
MMOHMMAHHE TTPUHIIUIIOB JICHCTBHS aHAJIOTOBBIX H3MEPUTEIBHBIX MPHOOPOB U 00ECTICUNBACTCS
nepexo/ K UCIOIb30BAHUI0 HHCTPYMEHTOB IIH(POBOI 1a00paTOPHH.

-[IpuHIIMT IpUOpUTETa YICHHYECKOTO SKCTICPUMEHTA JIJIS peaTH3aI[ii CHCTEMHO-
JesITeIbHOCTHOTO To/IXoa. Peanu3aius CHCTEMHO-/1eATeIbHOCTHOTO MOAX0/1a B 00y4eHUn
€CTECTBCHHOHAYYHBIM ITpeIMeTaM 0a3upyeTcs B IMIEPBYIO OYepeb Ha BOBJICUCHUN 00YUJaIONUXCS B
MPAKTUYECKYIO JASITeNbHOCTD 110 MPOBEACHUIO HAOMIOACHUN U ONBITOB. [loaTOMY 3HaunTEeNbHAS
9acTh HAOJIFOICHUH U OIBITOB, KOTOPBIC B TPATUITMOHHON METOIHUKE MPEIIAaraliuch KaK
JIEMOHCTpPAIIMOHHBIE, IEPEHECEHBI B Pa3psl yueHudeckux padbot. Cieayer OTMETUTh, UTO B
HaCTOSIIEee BpeMs n3ydeHune GU3MKH, XUMUU ¥ OMOJIOTUH B OCHOBHOM IITKOJIC U Ha 0230BOM
YPOBHE CTapIIel IIKOJIbI OPUEHTHUPYETCS Ha OCBOEHHE €CTECTBEHHOHAYYHON TPaMOTHOCTH,
KOTOpOE HIET Yepe3 pa3BUTHE CIIOCOOHOCTEH yJalnuXcs aHAIM3UPOBaTh pa3HO00pa3HyIo
€CTECTBEHHOHAYYHYI0 HH(OPMAIIMIO U UCIIOJIb30BaTh MOMy4YEeHHBIE 3HAHUS I O0bICHEHUS
SIBJICHHUI U TIPOIIECCOB OKPYKAIOIIETO MUPA; TOHUMATh 0COOCHHOCTH HCIIOJIb30BaHUS METOJIOB
€CTECTBO3HAHUS JIJIS MOJTyYEHHSI HAYYHBIX JTAHHBIX; IPOSIBIIATH CAMOCTOSITEILHOCTh CY)KICHHI U
MMOHMMATh POJIb HAYKH U TEXHOJIOTHYECKUX HHHOBAITUH B Pa3BUTHH OOIIECTBA; OCO3HABATH
Ba)XHOCTh HAYYHBIX UCCIICOBAHHI U MX CBS3b C HAIIIUM MAaTEPHATIBLHBIM OKPYKCHUEM U
COCTOSTHUEM OKpYKaromiei cpensl. OpueHTaIus Ha €CTeCTBEHHOHAYYHYIO TPAMOTHOCTD
MPEe/IojaraeT akIeHT Ha METO/I0JIOTHIO HAYKH U HAMPSAMYIO CBSA3aHO KaK ¢ OOIIUM YHCIIOM
YYIEHWYECKUX ONBITOB B KypcaX €CTECTBEHHBIX HAyK, TaK U HAIPABICHHOCTHIO UX Ha
(hopMUpOBaHHE CAMOCTOSTENILHOCTH IEHCTBUM MPU MPOBEACHUH HAOIOICHUH, U3MEPEHUHN 1
HCCIIE0BAHMI.

Hcnonb30BaHue CpeCTB HATJISAHOCTH U y4eOHOT0 000pyA0BaHUS B YUeOHOM Ipoliecce
HaIPaBJICHO Ha BBITOJIHEHHS CIEAYIONNX (GYHKINN: 00ecTIednBaroT O0Iee TOJTHYIO H TOUHYIO
nH(popMaIno 00 U3y4aeMOM SIBICHUH WM O0BEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHHUIO
KadecTBa 00yUYEHUS; TOMOTAIOT B MAKCHMAJILHOW Mepe pa3BHUTh MTO3HABATEIbHBIC HHTEPECHI
yUaluXCs; MOBBIIAIOT YPOBEHb HATISTHOCTH U JOCTYITHOCTH O0YYEeHHUS; YBEIHUHNBAIOT 00beM
CaMOCTOSITEITLHOW Pa0OTHI yYaluXcsl Ha YPOKE M BHEYPOUHOH JICATEIIEHOCTH; CO3/IAI0T YCIOBHS
JUTSL OpTaHU3aIuH MPAKTUKO-OPUEHTUPOBAHHOM MPOSKTHOMN M MCCIEI0BATEIbCKON ACSITENFHOCTH;
JAf0T BO3MOYKHOCTH JIOCTYITHEE | TITy0Ke PacKpBITh COJepKaHNUEe YIeOHOTO



MaTepuaia, CocoOCTBYIOT (POPMUPOBAHUIO Y YHAIMXCS MOJI0XKUTEIBHBIX MOTHBOB O0yUYEHHMSL.

Baxmweiimeii yactpio ocHamenus Llentpa «Touka pocray siBisiercs HuQpoBast
nabopaTopusl, IepedeHb JaTYNKOB KOTOPOM MO3BOJISET UCIIOIb30BATh 3TY JA00PATOPUIO IIPU
n3yueHuH (pU3MKH, XUMUHU U OHosioruu. BBeneHune B MIKOJIBHBIN SKCIIEPUMEHT HU(PPOBBIX
JATYUKOB Ul PETUCTPALMN PA3IIMYHBIX BEJIMYUH U BO3MOXXHOCTHU MCIOIb30BaTh KOMIIBIOTED
(cMapThoH WM IJTAHIIET) U pacYeTOB M 0(OPMIICHUS PE3yIbTATOB OIBITOB, IO3BOJISIET EPEHTH
Ha HOBBIN KaY€CTBEHHBIN YPOBEHb IIPOBEACHUS U3MEPEHUN, YIIPOCTUB IIPOLIECC U3MEPEHHUN U
MOBBICHB UX TOUYHOCT. [losiBineHne nudpoBhIX TEXHOIOTHI B JIAOOPATOPHBIX pabOTax MOBBIIIAET
UX aKTYaJIbHOCTB U NPUBJICKATEIIBHOCTh B CO3HAHUN COBPEMEHHOIO IIKOJIBHUKA, YCUJINBAET
HarJIsiJHOCTb KaK B XOJI€ OIBITOB, TaK U IIpU 00pabOTKE pe3yIbTaTOB C UCIOIb30BAHUEM
IIPOrpaMMHBIX CpeACTB. J[JIsl SKCIIEpUMEHTOB O OMOJIOTUHM ¥ XUMUH 3TO SIBJISIETCS 3HAUUMBIM
MEePeX070M OT KaUeCTBEHHBIX HAOIIOICHUH U OIBITOB K KOJMYECTBEHHBIM YKCIIEPUMEHTAM.

Hcnonb3oBanue uudpoBoii 1abopaTopuu CyIeCTBEHHO U3MEHSIET OAXO0/1bl K IPOBEACHUIO
U JEMOHCTPALIMOHHBIX, U YYEHHUYECKUX OIBITOB!

Hcnonb3oBanue nu(poBbIX JATYMKOB B KAUECTBE U3MEPUTEIbHBIX HHCTPYMEHTOB
M3MEHSET MOIXOABI K IPOBEJCHUIO MPSIMBIX U3MEPEHUH (PU3MIECKIX BEINYHH.

TpaguiOHHO B Ka4eCTBE CPEACTB U3MEPEHUSI HCIIOJIB30BAJIMCH IIPOCTEUIINE HHCTPYMEHTBI
(ppluaxKHbIC BECHI U PA3HOBECHI, MEH3YpKa, JMHAMOMETP, TEPMOMETP) U CTPEIOUHBIE TPUOOPHI
(ammepmeTp U BOJIBTMETD).

Hcnonb3oBanue nu(pOBbIX JaTYUKOB MO3BOJISIET HA COBEPIIEHHO APYroM KadyeCTBEHHOM YpPOBHE
IIPOU3BOJUTH U3MEPEHHUSI BPEMEHH, PACCTOSIHUS, UMETh BO3MOKHOCTh PETUCTPUPOBATH U
Ha0JII0AaTh U3MEHEHNE BO BPEMEHH TaKUX BEJIMYMH KaK TeMIIEpaTypa, 3JIeKTPUUECKOe
HaIlpsDKEHUE, CUJIA TOKA U T. 1.

OTH BO3MOXKHOCTH MO3BOJIAIOT, HAIPUMED, HA YPOKaX (PU3HUKU C BBICOKOH TOUHOCTBIO
MU3MEPUTh MTHOBEHHYIO CKOPOCTh TEJIa, ABHKYILEr0Cs HEPABHOMEPHO, HAOII0aTh B TUHAMUKE
IIPOLIECC 3JIEKTPOMAarHUTHOM MHAYKLUHU, BOSHUKHOBEHHE U U3MEHEHNE MHIYKLIMOHHOIO TOKa,
HCCIEA0BAaTh U3MEHEHHE TEMIIEPATypPhl C TEUEHHEM BPEMEHH B IIPOLIECCE YCTAHOBJICHHS TETIOBOTO
paBHOBECHS U T.A.

Ha ypoxax 6uosoruu nosiBisieTcsi BO3MOKHOCTb ITOJIYYUTh KOJIMYECTBEHHBIE JaHHbIE MPU
IIPOBE/IEHUH ONBITOB, HAIIPUMEP: MPU OIpeesIeHNH (PaKTOPOB, BIMSIOIIUX HA CKOPOCTH Mpolecca
(dhoToCcuHTE3a, IPU U3YUYEHUU JBIXaHNUS KOPHEH U JIMCThEB, TP UCCIIEIOBAHUU YCIOBUN
IIPOpPAacTaHus CEMSH U T. 1.

Ha ypokax XxMMHM Ha KOJIMYECTBEHHBIA YPOBEHb MEPEXOAT MPAKTUUECKUE paOOTHI 110
M3Y4YEHUIO MPOLECCa JIIEKTPOIN3a, UCCIEI0BAHUE DK30TEPMUYECKUX U DHIOTEPMHUUECKUX
peakuuii, TermaoBoro 3¢ ¢dekra ropeHus Tomimsa U T. 1. C UCHOIb30BaHUEM TPAAUIIMOHHBIX
«aHAJIOTOBBIX» CPE/ICTB NOJOOHBIE U3MEPEHUS BBINOJIHUTH HEBO3MOXKHO. OJTHaKO, IpU Tepexo/ie
Ha U POBYIO JIaOOPATOPHUIO B TEMATHUECKOM IUIAHUPOBAHUU HEOOXOIUMO MPETYCMOTPETh
JIONIOJTHUTEIbHOE BpeMsl JUIsl 00yueHHs paboTe ¢ JaTYnKaMu, BKJIIoYasi COOpKy
JKCIEPUMEHTAIBHON YCTAHOBKH C JATYHKAMU, CHATHE NTOKA3aHUH C 3KpaHa KOMIIBIOTEPA,
ONPEAEIICHUE TTOIPEIIHOCTEN U3MEPEHUN.

Jli1s pa®oThI ¢ HU(PPOBBIMU JaTYUKAMH MCTIONIB3YETCs CHelHalbHOE TPOrPaMMHOE
o0ecrieyeHre, yCTaHOBJIEHHOE Ha KoMIbIoTep. /111 KOMMYHHKAIMK IIUPPOBBIX JaTYUKOB, 3aITUCH
U XpaHeHUs] HTHPOpMaIUH, TOJY4EHHOU ¢ UX MOMOIIBI0, I poBas 1a00paTopus UCIOIB3YETCS B
KOMILJIEKTE C HOYTOYKOM C HEOOXOJMMBIM YCTaHOBIIEHHBIM IPOTPAMMHBIM 00ECTIEYEHUEM.

Hcnonb3oBaHne KOMIBIOTEPHON (POPMBI pErHCTpaLMK MTOJYYEHHBIX 3HAYSHUH U
MOCTPOEHUS IPpaMKOB U3MEHSET MOAX0/IbI K 0(pOPMIICHHUIO Ta00PaTOPHBIX U MPAKTUYECKUX pabOT
00yJaronuMHUCS.

JlaHHBI€, TOTy4YEHHBIE IIPU MTOMOIIH U(PPOBBIX TATYUKOB, BHOCSATCS B DJIEKTPOHHBIE TaOIUIIbI, UTO
MO3BOJISIET CTPOUTH IpaMKu 3aBUCHMOCTEN UCCIIETyeMbIX BEIMUMH Ha IKpaHe KoMmbtorepa. Ha
OCHOBAHHUU 3TUX I'Ppa(MKOB JIEJIaTh BBIBOJIbI O XapaKTepe 3aBUCUMOCTH



BEJIMYMH OT BPEMEHU WM IpYTuX napaMmerpoB. Ha yriyOneHHOM ypoBHE Lienecoodpa3Ho o0ydaTh
MIPOBOJIUTH ANMIPOKCUMAIINIO BEIOPAHHBIX ToUeK nTorosoii rpapuyeckoit SABUCUMOCTBIO.
OTH HOBbIE BO3MOXHOCTH MO3BOJISIOT aBTOMATU3UPOBATh PYTUHHBIE ITPOLIEAYPHI 3aII0JTHEHHUS
TaOJUII, BBIMTOJIHEHNE OJTHOTUTIHBIX pacyeToB, MocTpoeHus rpadukos. [ludposas Gporoxamepa
1103BOJIsIET ¢(OTOrpahupoBaTh COOPAHHYIO IKCIIEPUMEHTAIBHYIO YCTAHOBKY U IIPUKPENUTh
¢dororpaduro B 3eKTPOHHBIN O0TYET. TakuM 00pa3oM, OCYIIECTBISETCS MEPEX0]] K 0(hOPMIICHUIO
JIEKTPOHHOIO OTYETA O MPOJIETaHHOM YKCIIEPUMEHTE, IPOEKTHON WJIN MCCIIEI0BATENbCKON
pabore.

B03M0OKHOCTB HCII0/Ib30BaHUS BUEOHAOIIOAEHUS 3a IPOLECCOM BBIIIOJIHEHUS
MPAKTUYECKUX paObOT 00YyJaIOIIMMHUCS U3MEHSIET OXO0/IbI K OIICHUBAHUIO padoT.

DNEeKTPOHHBINA OTYET O MPOAETAHHOMN MTPAKTUYECKON pabOTe MOKET COMPOBOKAATHCS
MPUKpEIUIEHHOH (oTorpadueii, KoTopas MO3BOJSET OIICHUBATH MPABHIILHOCTH COOpaHHOM
HKCHEPUMEHTAIbHOM YCTaHOBKH, 00JI€€ OJIHO ONPEEIIATh MOJIHOTY U IPABUIBHOCTD
IIPOJIEJIAaHHOTO MCCIIE0BaHNUs, aHAJIM3UPOBATh JOCTOBEPHOCTh MPECTABIEHHBIX
HKCHEPUMEHTAIbHBIX JaHHBIX. [Ip1 0THOBpEMEHHOM BBINOJIHEHUH Pa3HBIMU IPYIIIaMU
00yJaroImuxcs pasHbIX

HCCIIeI0BATEIbCKUX PA0OT 11e71ecO00pa3HO HCII0JIb30BaTh BUCO3AIIUCh BCErO X01a paboT. B atom
Cllydae OLIEHUBATbCSI MOTYT HE TOJIBKO ITPEIMETHBIE PE3YJIbTAThl, CBS3aHHBIE C IPOBEICHUEM
KOHKPETHOT'O SKCIIEPUMEHTA, HO U KOMMYHUKATHUBHBIE U PETYJIATUBHbIE I€HCTBUS:
IUTAaHUPOBaHHUE PabOThI, OTCIEKUBAHUE xoJ1a paboThI, KOPPEKIMs M1aHa PabOTHI,
KOMMYHHUKAIUS B COBMECTHOM JAESTEIbHOCTH, HAIMYKUE (MU OTCYTCTBUE) KOH(DIUKTOB U
CIOCOOBI UX PELICHHUS.

Hcnonp3oBanne nudpoBbIX JIA00OPaTOPHil CYIIECTBEHHO PACIIUPSET CIIEKTP BO3MOKHBIX
OIIBITOB M UCCIIEZIOBAaHU, 0COOEHHO 3TO KacaeTcsi U3y4eHUs OMOJIOTUU U XUMHUU.

Pacmpenue ciekTpa BO3MOKHOCTEN MOXKHO ITPOMJUTIOCTPUPOBAThH HAa IPUMEPE U3YUEHUS
3JIEKTPOMArHUTHOM MHIYKIUU B Kypce (u3uku. IIpu ucrnosib30BaHNM CTPEIOYHOrO aMIepMeTpa
TPaJAULIMOHHO HAOJIOIAIOT JIUIIB (PAaKT BOZHUKHOBEHUS MHAYKIIMOHHOTO TOKA B IPOBOJIHUKE U
MU3MEHEHHUE €T0 HAMPABICHUS IPYU U3MEHEHUHN CKOPOCTU BHECEHUSI MarHUTa WU €0 MOJISPHOCTH.
Hcnonp3oBanre nu¢ppoBoro Aaryrka No3BoJIseT NOAYyYUTh ociuiorpammy 3/1C unaykuuu,
BO3HHUKAIOIIEH B KATYILKE, [IPH MPOJIETE YEPE3 HEE MarHUTA. DTO MO3BOJISET CPABHUBATH 3HAYCHUS
MakcuMaiabHbIX DJIC npu nposeTe yepes KaTyliKy MarHuTa ¢ pasHbIMU CKOPOCTSIMH, U C Pa3HOU
MOJIAPHOCTBIO, aHAIIM3UPOBATh BUJL ITOJIHOM 3aBUCUMOCTHU,KOHCTPYHUPOBATh SKCIIEPUMEHTAIbHbBIE
3aJ1a4M 110 U3YYEHUIO JIEKTPOMATHUTHONW UHAYKLINH.

[udposas nadbopaTopust MO3BOJISET OPraHU30BaTh IPOEKTHYIO U Y4eOHO-
HCCIIEIOBATENbCKYIO AESITENIbHOCTh IIKOJIBHUKOB KaK B paMKaX YPOKOB, TaK U BO BHEYPOUHOM
nesirenbHOCTH. Hanmnune paznooOpa3HbIX HU(POBBIX JaTYMKOB AAE€T BO3MOXKHOCTb IPOBOIUTH
camble pa3HOOOpa3HbIE HCCIIEI0BAaHUs, ONUPAsICh HA MHTEpEChl o0ydaromuxcs. B kayectse
IIPUMEPA MOYKHO ITPUBECTH MCCIIEN0BAHUS IKOJIOTUYECKON HAITPABJIEHHOCTH 110 BBISBIICHUIO
(haKkTOPOB 3arpsiI3HEHUS OKPY’KAIOLIEH cpeibl, U3yUYEHUIO SIKOJIOTMYECKOTO COCTOSIHUSI TOMEIIEeHN N
IIKOJIBI, IOYBBI, BO3/IyXa B HACEJICHHOM ITyHKTE U T.1. MccnenoBaTenbckue paboThl C
HCIOJIb30BaHNEM U POBBIX JaTUMKOB LierecooOpa3Ho npeanarath yyammumes 1011 knaccos B
paMkax o0s3aTeNIbHON JJIS1 HUX MPOEKTHON JAEATENbHOCTH. BBIMOTHEHNE TAKMX TMPOEKTOB SIBIISAETCS
OCHOBaHHUEM JIJISl OLIEHKH HE TOJIBKO YPOBHSI C(HOPMHUPOBAHHOCTHU MPEIMETHBIX Pe3yIbTaTOB, HO
UTOTOBOM OIIEHKH JOCTHKEHHS METalpeIMETHBIX PE3Yy/IbTaTOB 00yUeHHs: KOMMYHUKAaTUBHBIX
(KOoTOpBIE OLIEHMBAIOTCA KaK B MPOIECCE MTPOBEIEHUSI pa0OThI, TaK U B MPOLIECCE 3AIIUTHI TPOEKTa
VI UCCIIEIOBaHNA) M PETYIATHUBHBIX (KOTOPHIE OLIEHUBAIOTCS B MIPOIIECCE BBITOJHEHHS TPOEKTA).
OcHaruenue a5 u3ydeHus (PU3MKU MPeACTaBIeHO B BUIe 000pYI0BaHUS AJIsl JEMOHCTPALMOHHBIX
OIBITOB M 000PYI0BaHHUS JJIs TAOOPATOPHBIX pabOT U YUIEHUUECKUX OIBITOB, BKIFOYAst OOIIYIO IS
€CTECTBEHHOHAYYHOTO IUKJIa MU(PPOBYIO TAO0OPATOPHIO, a TAKKE ITUPPOBYIO T1aOOPATOPHIO 1O
¢u3nke (KaK TOMOJTHUTENBHBINA JIEMEHT JJIs YTIyOJIeHHOTO



n3ydeHus (PU3nKM).

JleMOHCTpalMOHHOE 000pyI0BaHNE 00ECTIEYMBAET BO3MOXKHOCTh HAOMIOACHNUS
OOJIBIIMHCTBA U3y4aeMbIX SIBJICHUH, IPOLECCOB U 3aKOHOB. TO BO3MOKHO IIPU ONTUMAILHOM
COYETaHUH aHAIOTOBBIX U IIU(PPOBBIX CPEACTB HAOIIOJCHUS, aHATIM3a U3MEPUTEIBHON
uHpopmauuu. Tak, Hanpumep, Ui Kypca (pU3HMKH OCHOBHOM HIKOJIbI €CTh BO3MOXHOCTb
JEMOHCTPALUU KJIACCUYECKUX IEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB: MaJICHUE Tl B TPYOKE
HeroToHa, nemMoHcTpanus aeictBus aTMocepHoro AaBieHusl, 3akoHa [lackans, nameHeHus
o0beMa TeJl MPH HarpeBaHUH (OXJIAXKICHUH ), IPUTHKEHUS MOJIeKy u T.1. Habop mo
JIEKTPOCTATUKE AAET BO3MOXKHOCTb JEMOHCTPALIMY 3JIEKTPU3ALUH TEJl, 3aKOHA COXPaHEHMSI
3apsija, TMHUM HANPSHKEHHOCTH 3JIEKTPUUECKOTO MO U T.J. U MOKET UCIOIb30BaThCS Kak §
KJ1acce IpU U3y4eHHUHU 3JIEKTPOMAarHUTHBIX SIBIEHUH, Tak ¥ B 10 Kacce npu U3y4eHuun
AJEKTPOCTATUKH.

ITpu npoBeieHUH 1EMOHCTPALIMOHHBIX ONBITOB JOJIKHBI COOIIOAThCs TPEOOBAHUS K X
HarJIIJHOCTH (SICHAsl U OHSITHAs IOCTAHOBKA OIbITA), BUIUMOCTH JUIsSl BCEX ydallluxcs Kiacca (mpu
HAJIMYMU MEJIKUX JIeTallell HCIOIb3yeTCsl UX YBEIMUYEHHOE U300pakeHue MPH MOMOIIHU BeO-
KaMephl), SMOLIMOHATILHOCTHU U, 110 BO3MOKHOCTH, 3aHUMAaTEIbHOCTH (JEMOHCTPALIMOHHBINA ONBIT
JIOJKEH BBI3bIBATh MHTEPEC yUalllUXCsl, CO3/1aBaTh MOTUBALIMIO K U3YUEHUIO NIpeIMeTa) U
yOeauTenbHOCTH (TIOKa3bIBaTh TOT YPQEKT, Ha IEMOHCTPAIHIO KOTOPOT'O OH OBLIT HAIPaBIICH).
OnHako peanu3anus 1esSTeIbHOCTHOTO MOAX0/1a B 00y4eHUH (PU3HKE MIEPEHOCHT aKIEHT C
JI€MOHCTPALIMOHHOT'0 3KCIIEPUMEHTa Ha yueHndeckuid. Harmpumep, o MmexaHuke uccieoBaHue
KMHEMAaTUYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB JUHAMUKH, KOJI€OaTeIbHbIX IBUKEHUI IEPEHECEHO
B YYEHMUYECKHH SKCIIEPUMEHT € COOTBETCTBYIOLIMM HabopoM obopynoBanus. Ilpu uzyuenun
ANEKTPOAMHAMUKH JJAOOpAaTOpHOE 000pYyI0BaHUE MO3BOJISET UCCIIEI0BATh HE TOJIBKO 3aKOHbI
IIOCTOSIHHOTO TOKA, HO € MCII0JIb30BaHUEM KOMITBIOTEPHOI'0 OCIHILIOrpada no3BoseT
pOHA0II0IaTh M UCCIIEA0BATH AIEKTPUUECKUE MU IIEPEMEHHOT0 TOKA, OJIOK TMOJI0B MO3BOJISIET
HCCIIeI0BaTh BOJIbTaMIIEPHbIE XapaKTEPUCTUKU Anoa. [Ipu u3ydeHun onTuky JabopaTopHOe
000py10BaHUE MO3BOJISET U3YUYUTh 3aKOHBI FTEOMETPUUECKOMN ONTUKHU (TIPEIOMIIEHHE CBETA B
MOJYLWINHAPE U MOJydeHHe N300paKeHUs B JIMH3aX) U MPOHAOII0aTh OCHOBHBIE SBJICHHS
BOJIHOBOH ONTHKHU (MHTEpGEPEHLINS U TOJSPU3aLHs), UCCIEe0BaTh TU(PaKIMIO CBETa
(mndpakMOHHAS PELIeTKA).

B cooTBercTBHU € IpEeIMETHBIMU pe3yibTaTaMu 00ydeHus pusrke o00opy10BaHUE [T
YYEHHUYECKUX OIBITOB 00eCIeunBaeT MPOBEICHHE CIEAYIOIIUX TUIIOB paboT, CrpYNIHPOBAHHBIX 110
BUJIaM JIEATEIbHOCTH, HE3aBUCUMO OT UX TEMATUYECKOW NMPUHAIIICKHOCTH:

[TpoBeneHue NpsAMBIX U3MEPEHUH PU3NUECKUX BEIUUYUH (M3MEPEHUE MAcChl, 00beMa KUAKOCTH,
TEMIIEPATYPbI )KUJIKOCTH, CUJIbI, CUJIBI TOKA, HAMIPSKEHMSI) C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U

UG POBBIX TPHOOPOB.

[IpoBepka 3ajaHHBIX NPEANOI0KEHUH (MIPsMbIE U3MEPEHUS PU3NYECKUX BETUYHUH U CPaBHEHUE
3aJJaHHBIX COOTHOILIEHUH MeX 1y HUMM). Hampumep: npoBepka ycloBHi M1aBaHuUs TeJl, YCIOBUN
paBHOBECHsI ppluara u 6JI0KOB, 3aKOHOMEPHOCTEH MOCIeI0BaTEIbHOTO U MapaJlJIeIbHOTO
COEMHEHUS IPOBOIHUKOB U T. 1.

Pacuyer 1o noxy4eHHbIM pe3yabTaTaM MPsIMBIX U3MEPEHUN 3aBUCUMOI0 OT HUX MapameTpa (B
OCHOBHOI 11KOJI€) ¥ KOcBeHHbIE n3Mepenus (B 10-11 knaccax).

Hanpumep: yckopeHue Teia npu paBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOIHOIO MaJAeHMUS,
KECTKOCTb MPYKUHBI, KO3()HUIHMEHT TPEHUS CKOJIbKEHHsI, MEXaHUYecKasi paboTa U MOLIHOCTb U T.
1.

HaGmtoneHue siBieHU U MOCTaHOBKA OIBITOB (HA KAUECTBEHHOM YPOBHE) IO 0OHAPYKEHUIO
(hakTOpOB, BIMSIONIMX Ha MPOTEKaHNUE JaHHBIX sBIeHUN. Hanpumep: npsmonuHeiiHoe
pacrpocTpaHeHHEe CBETa, AUCIIEPCUS CBETA; M3yYeHHE CBOWCTB M300paXKEeHHUs B TNIOCKOM 3€pKajie U
T. I

HccnenoBanue 3aBUCUMOCTH OAHOMN (PU3HUECKON BEIMYMHBI OT IPYToil ¢ MpeCcTaBIeHUEM
pe3yabTaTOB B BUJE rpaduKa U pacueTa HCKOMOro napamerpa. Hanpumep:



3aBUCHUMOCTH ITYTH PaBHOMEPHO JIBUXKYILETOCs TeJia OT BpEMEHH JIBUXKEHUS Tela; CHIIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI HOPMAIILHOTO JIaBIICHUS, KauecTBa 00pabOoTKU MOBEPXHOCTEH TN U
HE3aBHUCUMOCTH CUJIbI TPEHUS OT IJIOLIAAN COMPUKOCHOBEHHUS TEJ; CHIIbI YIPYTOCTH OT YUIMHEHUS
MPY>KUHBI;, BEITAJKUBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTh Tella U OT IUNIOTHOCTH
KHUJKOCTH, €€ He3aBUCUMOCTH OT TUIOTHOCTH TeJia, OT IIIyOMHBI, HA KOTOPYIO OTPYKEHO TEJI0 U
T.JI.

JIaGoparopHoe 060pyI0BaHHE 00ECIIEYBACT CAMOCTOATEIbHBINA YUCHUUECKUIA
IKCIIEPUMEHT, KOTOPBIA MOKET UMETh pa3indHble (GOpMbI: (PPOHTATHHBINA IKCIICPUMEHT
(bpoHTaNBEHBIE OMBITHI U JJA00OPATOPHBIE PaOOThI), PAOOTHI MPAKTHKyMa, YI4EeOHO-
UCCIIEI0OBATENbCKUE PAaOOTHI M MTPOEKTHI IKCIIEPUMEHTAIBHOTO Xapakrepa. [Ipu 3ToM HOpMaTUBHO-
00s13aTeIbHBIM BHE 3aBUCUMOCTH OT YPOBHS M3y4ueHUs Ppu3nku (0a30BbINA WM YIITYOJICHHBIN) U
00pa3oBaTeNnbHON MPOrpaMMbI (OCHOBHAS MJTU CPEIHSS IIKOJIA) SBISETCS (POHTAIBHBIN
sKcriepuMeHT. FiIMeHHO rmocpecTBOM (PPOHTATBHOTO SKCIIEPUMEHTA JOCTUTAIOTCS MPEAMETHbBIE
Pe3yabTaThl SKCIEPUMEHTAIBHOTO XapaKTepa, a YUaIlIUMUCs OCBAaHBAIOTCS CIIOCOOBI JeHCTBUH,
COOTBETCTBYIOIIME YKa3aHHBIM BBIIIE MATH THIaM paboT. JlabopaTopHblil mpakTUKYM
1enecoo0pas3eH TOIbKO MPH YIIIyOJIEHHOM YPOBHE U3YyUSHUS IIPEeIMETA.

OnTUMaNbHBIM JUJIS TOCTHXKEHUS 1esiel TPOBeAeHHs PPOHTAILHOTO SKCIIEPUMEHTA SIBIISIETCS
MPEJCTaBICHHE JTaA00OPaTOPHOT0 000PYIOBAHUS M MATEPUAIIOB B BHJIE TEMAaTHIYECKUX KOMIUIEKTOB
0 MEXaHUKe, MOJIEKYJISIPHON (PU3HKE, IEKTPHUECTBY U ONTUKE. VCcIIob30BaHe TEMATHIECKUX
KOMIUIEKTOB CIIOCOOCTBYET (DOPMHUPOBAHHIO TAKOTO BaXKHEHIIIETO YMEHHS, KaK OI00p yJalluMuUcs
000pYyIOBaHUS B COOTBETCTBHH C LIEJIHIO HCCIIEJOBAHNUS U3 H30BITOYHON HOMEHKIIATYPHI
MPEIJI0KEHHOTO KOMILJIEKTA; TTO3BOJISIET MPOBOIUTH IKCIIEPUMEHTAIbHYIO PadoTy Ha JIF000M STamne
YpOKa; YMEHBIIIAET TPYAOBBIC 3aTPaThl YUUTENS IIPH MOATOTOBKE K YPOKaM, MOCKOJIBKY HE
TpeOyeTcst MepeKOMIIOHOBKA 000PYAOBaHUS B COOTBETCTBUU C 33J]auaMU KOHKPETHOTO ypOKa.

[Tpy mmaHUpOBaHUY MPAKTHYECKUX PaOOT BAXKHO UMETh B BH]TY, YTO IIPESIMETHBIC
PE3yNbTaThI SKCIIEPUMEHTAIILHOTO XapaKTepa MOTYT ObITh OCBOEHBI TOJIBKO MPH ONTUMAIBHOM
COYETaHUH KPATKOBPEMEHHBIX ()POHTAIBHBIX OIBITOB M OJTHOYACOBBIX JIAOOPATOPHBIX paboT.
Baxxnoe 3HaueHue umeer TOT (hakT, 4TO B cocTaB (PPOHTATHLHOTO 000PYAOBaHHUS HAPSIY C
AHAJIOTOBBIMH BXOJIAT U IIU(PPOBBIE cpeicTBA H3MepeHHs. K HIM OTHOCSTCS DJIEKTPOHHBIN
CEKYHJIOMEp C JIaTYMKaMU, JIEKTPOHHBIE BECHI M JaT4uKH udpoBoii 1aboparopuu. Takum
00pa3om, IpH MPOBEACHNUU (PPOHTAITBHOTO SKCIIEPUMEHTA B OCHOBHOM IITKOJIE YIEHUKH 3HAKOMSTCS
C DJIEKTPOHHBIMH CIIOCOOAMH U3MEPEHUN U BRIYUCICHUN.

briox o6opynoBanus 1 yaeHHUECKUX padboT 1o ¢pusuke chopMupoBaH Ha 0asze mepeyHs
000pyI0BaHUS JUIsl TPOBEJCHNS OCHOBHOI'O T'OCY/IapCTBEHHOTO SK3aMeHa 1o (pu3mke.
Hcnonb3oBanne npubopoB 1 000pYJOBAHUS C EAUHBIMU JJIS1 BCEX 00Y4arOIIUXCs
XapaKTePUCTUKAMU TMO3BOJSET CTaHIAPTU3UPOBATH MPOIIETYPhI BHIOJIHEHUS YKCIIEPUMEHTATBHBIX
3aJJaHAi Ha SK3aMeHe U 00ECTIeYNTh HA/ICKHYIO OLIEHKY PEe3yIhbTaTOB Ha OCHOBAHUH SKCIIEPTHOM
MIPOBEPKU OTBETOB oOydaromuxcs. [Ipu 3ToM ocHOBaHHEM [T BBIBO/IA O MPABUIBHOCTH
MIPOBE/ICHUS IAaHHOTO OITBITA SBJISTFOTCS PE3YJIbTAThl, TOJIyYeHHBIE YIAIIIMHUACS TOCPEICTBOM
MPSIMBIX U3MEPEHUN 3aJaHHBIX (PU3NIECKUX BEITHYMH.

HaGop asnst mpoBeieHusi OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa 00eCIieqnBaeT
pa3paboTKy HECKOJIbKUX OJHOTUITHBIX 3aJaHHI MTPH UCIIOJIb30BAHUN OJIMHAKOBOTO 000PYI0OBaHUS
C pa3HBIMHU XapaKTEPUCTUKAMU. DTOT MOJIXO/ 11eIeCO00pa3HO NCIOIH30BATh U IIPH MPOBEACHUT
(pOHTANTBHBIX OMBITOB U TA0OPATOPHBIX paboT. Hampumep, pu mpoBeIeHUH HCCIeA0BaHuUS
3aBHCUMOCTH CHJIBI TOKa OT HAIIPSKEHUSI MOYKHO BBIJICTUTH B KJIACCE TPYIIIBI, KOTOPBIE OyIyT
MIPOBOJIUTH JTAHHOE UCCIIE0BAaHUE, UCTIONb3Ys PE3UCTOPHI C Pa3HBIM COIIPOTUBIEHUEM, U
namrouky. [To pe3ynpTaraM MOXHO CpaBHUTH MOJIYYCHHBIE 3aBUCUMOCTH, O0CYTUTH TPaHHUIIBI
BBITIOTHEHUS 3akoHa OMa Ui ydacTKa [eMu, ONMPeIeTUTh COMPOTUBICHUS PE3UCTOPOB.

Cremyer OTMETHTH, YTO TIPY TIPOBENECHIH (DPOHTATBHBIX OTBITOB U JTJAOOPAaTOPHBIX paboT B
OCHOBHOM IIKOJIE TpEOyeTCsl 3aIUCh PE3YIbTaTOB BCEX MPSIMBIX U3MEPEHUH C y4eTOM



a0COIOTHON MOTPEIIHOCTH. 3/1eCh MPU UCTIOIB30BaHUH TPAAUIIMOHHOTO 000PYAOBAHUS
(MEH3ypOK, TUHAMOMETPOB, TEPMOMETPOB) U CTPEIOYHBIX AMIIEPMETPOB U BOJIBTMETPOB
a0COIIOTHYIO MTOTPEIIHOCTD 11€JIECO00Pa3HO CBSA3BIBATH C LIEHOM J1eneHus mpuodopa, a npu
nepexoze K u(ppoBbIM HHCTPYMEHTaM (LHU(POBbIE BECHI U IATYNKH) YIUTh pabOTaTh C
OMMCAHUSAMHU ITHX IPUOOPOB, BBIAEIAL JaHHBIE 00 aOCOMIOTHON MOTPEIIHOCTH, IO Mpeaiarath
3HAYEHUE MOTPELIHOCTH B TEKCTE 3a/laHU.

[Ipu mpoBeneHnM UCCIIeIOBAaHUS 3aBUCUMOCTEH OJTHOM (hPM3HYECKOM BEJIMUMHBI OT JPYTOM
ydaluecsi T0JHKHbI OCBOUTH MIOCTPOEHHUE IPa(hpUKOB C yKa3aHUEM a0COIOTHBIX MOTPEITIHOCTEH, a
IIPH POBEICHUHU PabOT HA MPOBEPKY MPEIIOIOKEHHU - YMETh CPABHUBATH 3HAUYEHUS JBYX
MPSIMBIX U3MEPEHUH ¢ y4eTOM a0COIIOTHOM MOTPEUTHOCTH (HApUMep, ITyTeM CpaBHEHUS
HMHTEPBAJIOB MOJYYCHHBIX 3HAYCHUHN Ha YUCIIOBOM ocu). [IpoBeneHne u3mMepeHuit 1 ucciieJoBaHun
B Kypce ¢usuku 10-11 kmaccoB JOMOTHSAIOTCS UCIIOIB30BAaHUEM OTHOCUTENBHBIX MTOTPELIHOCTEMH,
ydaluecs 10JKHbI HAyYUThCS] PACCUUTHIBATh OTHOCUTEIIbHBIE IIOTPEIIHOCTH B IPOCTEUILINX
Cllydasx IpsIMbIX U3MEPEHUI U CPaBHUBATh TOYHOCTh PA3JIMYHBIX U3MEPEHUH.

OO6pariaemM BHUMaHKE, YTO OLIEHUBAHUE JIA0OPATOPHBIX padOT AOKHO 0a3UpOBATHCS, KaK U B
KpUTEPUSIX OLIEHUBAHUS IKCIIepuMeHTanbHbIX 3aaanuii KM OI'D, He Ha npaBUIIbHOCTH
odopmiieHus oTueTa 0 padoTe, a Ha MPABUIBLHOCTH JIEHCTBUI 1O COOPY YCTaHOBKU, IPOBEICHHIO
OIIBITOB, CHATHUIO TOKa3aHU PUOOPOB.

OcHaiueHue a5 u3y4eHus: OMOJI0rUH NPEACTaBICHO KOMIUIEKTAMH JIEMOHCTPAIIMOHHBIX
BIIQKHBIX MIPENapaToB, repOapueB U KOJUIEKIIMIA MO0 pa3HbIM TeMaM Kypca OMOJIOTHH, a TAaKkKe
1 dpoBoi 1abopaTopueit IJist IPOBEACHHSI MPaAKTUIECKUX padboT. Kpome Toro, npu nzydyeHuun
OHMOJIOTMH MOXKET HCIOJIb30BaTh UG poBas Jabopatopus 1Mo OMoIOoruu (Kak JOMOJIHUTEIbHBIN
AJIEMEHT /IS YTIyOJIEHHOTO U3yYeHUs Kypca).

B yueGHOM mpoliecce yyamuecs JOHKHBI TOTYYUTh BO3MOKHOCTh YyBCTBEHHOT'O
BOCHPUATHS U3Y4YaEeMbIX sIBIEHUN U 00beKTOB. OIHAKO U3ydaeMble ABJICHUS U OOBEKTHI HE BCEra
MOTYT OBITh HEMTOCPEACTBEHHO BOCIIPON3BEICHBI MIIH MTOKA3aHbI B Y4eOHOM MOMeIlIeHud. B aTom
ciydae yueOHoe 000pyA0BaHKE Ja€T BOZMOKHOCTh MX BOCIPOU3BECTH ONOCPEOBAHO, YEPE3
KOJIJICKIUIO, FepOapHbIi JTUCT, MUKpONpenapar, MoJielb, BU1eo(pparMeHT u T.I1.

Brnaxxuble npenapatbl NpeACTaBIIsAOT cO00I HaTypajdbHble 00BEKThI, CMOHTHPOBaHHbIE HA
CTEKJISIHHOM IUIACTUHKE U OINYIEHHBIE B CTEKJITHHBIM LHUIMHP C KOHCEPBUPYIOIIEH KUAKOCTHIO,
00 IPECTaBICHHbIE B INIACTHKE. 371€Ch NMPEAIAaraloTcsl TOTaJIbHbIE MpenapaThl, MO3BOJIAIOIINE
U3y4yaTh BHELIHEE CTPOCHUE OpraHu3Ma WK ero yactu, (Hanpumep: «Kopenb 6060Boro pacteHus ¢
KiyOeHbKaMm», «["atokay»); aHaTOMUYECKHUE Mpenaparkl, IpeHa3HauYeHHbIE AJI1 U3YUECHUS
BHYTPEHHET0 CTPOEHMSI OPraHMu3Ma UM €ro opraHoB (HanpuMmep: «BHyTpeHHee CTpoeHMe
JATYHIKN», «BHYyrpeHHee cTpoeHue NTULbI»); ONOIOrHuecKre Ipenaparsl, 1arolme
MIPEJCTaBICHNE O CTaUSAX Pa3BUTHUS OpraHu3Ma (Hanpumep: «Pa3BuTHeE KOCTUCTON PHIOBI,
«Pa3BuTHe Kypuipl»). BraxHsie nmpenaparsl HCIOIb3YIOTCS KaK pa3AaTOUYHbIN MaTepual B
IIPOLIECCE IEMOHCTPALMH IPU U3YYEHUN HOBOI'O MaTepUaia Ui B MPOLECCE BBIMOIHEHUS
MPaKTUYECKUX 3aJJaHu, pa3paOOTaHHBIX HA X OCHOBE.

I'epbapuu - coOpaHue MpeccOBaHHbBIX, 3aCYIIEHHBIX PACTEHUI MM X YacTel IOMOTraloT U3y4aTh
pacTeHre B KaOMHETE U y3HABaTh €T0 B MIPUPO/IE, a repbapuzalus - HanboJiee mpocToi crocod
COXPAHEHHUs PaCTEHUI U MX YacTel B TEUEHUE JIIUTEIBHOIO BpeMeHU. B nepeune npeanaraercs
cucreMatuyeckuil repdbapuii (Harpumep, «OCHOBHBIE TPYMIbI paCTEHUI») U repOapuii mo oOrieit
O6uosioruu (KOTOPHIH MO3BOJISIET MPOUIUTIOCTPUPOBATh H3MEHYMBOCTD, HCKYCCTBEHHBIH 0TOOP,
CUCTEMaTHYeCKUE KaTerOpUU U BUI000pa30BaHuE, TUBEPTreHIUS U KOHBEPTeHIIHSI, TOMOJIOTMUHBIE
Y aHaJOTMYHBIE OpPraHbl, pyJUMEHTapHbIE OpraHbl, apoMop(o3, uanoaanTaus GeHOTHII U
TeHOTHI, MTOJUIJION NS, OTAaIEHHAs THOpUIN3alns, B3aUMOICHCTBUE PAaCTEHUH ¢ a0MOTUYECKUMU
(dakTopamu cpesibl, B3aUMOACHCTBUE pacTeHU ¢ OuoTHuecKuM (pakropamu cpenbl). ['epbapHbIit
MaTepuai UCTONb3YIOT KaK pa3AaTOUHbII MaTepua Uit JEMOHCTPAIMH U3Y4aeMbIX 0ObEKTOB, JJIs
BBINOJIHEHUS TPAKTHUECKUX 3aJJaHUi TP 3aKPETUICHUH MaTepuaia Wi AMarHOCTUKH y4eOHbIX
pe3yabTaToOB.



Taxoke npeacTaBieHbl KOJUIEKIUH - HA0OPBI IPEMETOB UM BELIECTB, IOA0OPaHHBIX MO
orpeJieIeHHbIM Npu3HakaM. OObEeKTaMu UX MOTYT OBITh pacIpaBiICHHBIC U 3aCyIICHHbIC
HAaceKOMbIe, paKOOOpa3Hble, PAKOBUHbI

MOJIJIIOCKOB, OT/JEJIbHBIE YACTH CKEJIETOB )KUBOTHBIX. B KOJIJIEKIUAX COUETAIOT HATypaJIbHbIE
00BEKTHI C X N300paK€HHEM B BUJI€ PUCYHKOB WIIH MYJIsDKeH - umutauuil. [IpennoxeHnHsle B
nepeyHe MopQOIOrHUECKUE KOJUICKIIUH AIOT MPEICTaBICHIE O BHEIITHEM CTPOCHUHU OPraHOB WIIN
UX YacTel, MO3BOJISIOT IPOBOIUTH CPAaBHEHUS O0BEKTOB, BBISICHATh UX OOIIME YEPTHI U YEPThI

paznuuus (manpumep:  «IIpencraBurenu OTpSI0B HAacEKOMBIX» U

Ip.); 001Ie0MOIOrMUeCKUE KOJUIEKIIMH IT03BOJISAIOT BBIACHATh B3aUMOCBS3U B OPraHUYECKOM
MHpE, paCCMaTPUBATh PAa3BUTHE OPraHU3MOB, IPOCIICKUBATH 00IIEONOTOTHIECKHE
3aKOHOMEPHOCTH (HarpuMep: «I[IpumMepsl 3aIUTHBIX
pUcIocoOIeHni y HaceKOMBIX»). Koekimn, kak u repdapuu, UCIOIb3YIOT KaK pa3aaTouHbIin
MaTepHai s JeMOHCTPAMMU3y4yaeMbIX  OOBEKTOB, JUIs  BBIIOJHEHMsI IPAKTHYECKUX

3aJlaHui MIPU 3aKpEIICHNH MaTepralia Uil JTUarHOCTUKU YIeOHBIX
pe3yJbTaTOB.

O3HaKOMJIEHHME yYalIUXCcs ¢ MUKPOCKOIIMYECKUM CTPOCHHUEM KHUBBIX OPIraHU3MOB - OJIHA U3
IJIaBHEHMIINX 3ajjay HAYKH, TO3BOJISIOLIMX ITOABECTHU IKOJIBHUKOB K IOHUMAHUIO €IMHCTBA
OpraHuYecKoro mMupa. J{s nmpoBeacHus 1a00PaTOPHBIX PabOT B MUPPOBYIO TAOOPATOPHIO
BKJIFOYEH MUKPOCKOTI, @ B KOMIUIEKTE TIOCYbI K 000pyI0BaHHs 00IIET0 Ha3HAUYCHHS UMEIOTCS
HE00XO0/AMMOE OCHAIIIEHUE JUIsl TPOBEACHNUS J1ab0OPaTOPHBIX padoT.
udposas madopaTopusi BKI0OYaeT HaOOP AJIst H3TOTOBJICHUSI MUKponpenapaToB. CBexue
IpernapaThl U3roTaBIMBAIOT JJIs1 HEMEAJICHHOT0 paccMOTpeHHsl. K HUM OTHOCSTCS )KUIKOCTHBIE
(0OBEKTHI OOBIYHO MTOMENIAIOTCS B BOJY, @ MPENapaThl COXPaHAIOTCA B TEUEHUE HECKOJIBKUX JTHEN),
cyxue (HarpumMep, 4acTUIy ITHYBEro Mepa, MPOCTO MOJIOKUTh Ha PEAMETHOE CTEKIIO U
MUKPOCKOIIUPOBATH ), )KUBbIE IPENapaThl (Ma3Ku - KaIuld XKUAKOCTH, HAIPUMEP KPOBH) U
BUTAJIbHBIE IIpenapaThl (KOTOPbIE UCTIONIB3YIOTCS I M3Y4EHUS] MAJIOKIETOYHbIX OOBEKTOB
(mpocTelmx, KOJIOHUI BOJOpOCel), ulsl HaOM0AeHNs IBUKEHUS (Ty(]enbku, aMmeObl).
[TpurorosneHre MUKponpenapaTa BbIpadaThIBaeT y yyalllerocsi HaBbIKM CaMOCTOSITEIbHON paboTHl,
aKTUBU3HMPYET UX MMO3HABATEIbHYIO JESTEIIbHOCTh U 3HAKOMUT C TEXHUKON U METOJIMKON HAyYHOTO
uccnenoBanus. B mudposyro n1abopaTopuio BKIIOYEH Takke U Ha0Op MUKpOINpEnapaToB, KOTOPBIN
COJIEPKUT TOCTOSTHHBIE TIPENaparhl, JOJIr0e BPEMs COXPaHSAIOIINECS B IPUTOTHOM ISt
MUKPOCKOIIMPOBAaHUS BUJIE.

CrnenyeT OTMETHUTb, YTO Hapsly C UCIOJIB30BaHUEM IEPEUHCIEHHOTO BbIIIE y4eOHOTO
000pyZI0BaHUS BaKHYIO POJIb B H3YUYE€HUH OMOJIOTMH UTPAIOT MIPUPOIHBIE OOBEKTHI, TaK KaK B
OOJIBIIMHCTBE CIIYy4aeB TOJIBKO OHU MOT'YT 00€CIeunTh HauOOIbIIYI0 KOHKPETHOCTh U MTOJIHOTY
3HaHUH yyaluxcs, HOMOraloT (OPMHUPOBAHUIO Y HUX MPABUIIbHBIX OMOJIOTHUYECKUX 3HaHUH. K
TaKUM KUBBIM 00bEKTaM OTHOCSAT PACTEHUS, )KUBOTHBIE )KMBOTO YTOJIKa, aKBapuyMa, TeppapruyMa.
D¢ heKkTUBHBIM CPEACTBOM 3HAKOMCTBA C IPUPOAHBIMU O0BEKTAMHU SBIISIFOTCS SKCKYPCHU B
OMOJIOrMYECKHe U KpaeBeauecKrue My3er, 00TAHUYECKHUE CaJlbl, 300MapKH U OKPYKAIOIINE KOy
€CTECTBEHHbIE U UCKYCCTBEHHbIE TPUPOTHBIE COOOIIECTBA.

TpaguionHbpie GMOTOTHYECKHE MYJISKUA M MOJIENIH B HACTOSIIEE BPEMS YCIIEIIHO 3aMEHSIOTCS
1(GpPOBEIMU 00pa30BaTEIbLHBIMU peCypcaMu: BUieo(pparMeHTaMu, aHUMAIel, BUPTyalbHbBIMU
naboparopusimu. [{udpoBsie 00pazoBaTenbHbIE PECYPChI HE MOTYT CTaTh MOJTHOIIEHHON 3aMEHOU
peanbHBIX IPUPOTHBIX O0BEKTOB, HO Aal0T BO3MOXHOCTH ITO3HAKOMUTHCS € O0JIee IUPOKUM
Kpyrom 00bEKTOB, CO3/at0T MPEANOCHUIKU /ISl UHTEHCU(UKALMK 00pa30BaTeIbHOrO Mpolecca 1
o0ecreynBaloT He3aMeITUTEIbHYI0 OOpaTHYIO CBSI3b, KOMIIBIOTEPHYIO BU3YyaIU3allHIO
nH(pOpMaluY, aBTOMaTU3ALIMIO YIIPaBIeHUS Y4eOHOM 1eATeTbHOCThIO U KOHTPOJIb €€ PE3YyJIbTaTOB.
OcHarieHre 17 U3y4eHus: XUMUH MIPEJICTaBICHO B BUIE€ JEMOHCTPALIMOHHOTO 000pyI0BaHUA,
KOMIUIEKTa XUMUYECKUX PEAKTHUBOB C HEOOXOIMMBIM 000PYAOBAaHUEM U3 OOILEro KOMIUIEKTa
1ocy il 1 000PYAOBaHUS JUIsl YUEHHUECKUX ONBITOB M KOMIUIEKTa Koyuiekiuii. Kpome toro, mpu
M3Yy4EHUH XMMHHU UCIIONIb3yeTcs o0Ias AJ1s €CTEeCTBEHHOHAYYHOr0 LKA LugpoBas 1aboparopus,
a Takke nudponas maboparopus 1o



XUMHUU (KaK JOMOJIHUTENbHBIN 3JIEMEHT /s YT1yOJIEHHOIO U3yUeHHS XUMHUN).

JIeMOHCTpallMOHHBIN SKCIIEPUMEHT SIBJISIETCS] BAXKHOM YaCThIO O0yUEHUS XUMUU. 3/1€Ch
Ba)XHO MIOMHHTb, YTO IIPU €r0 NMPOBEJEHUN 00513aTENILHO JOKHBI ObITh COOIIOIEHBI BCE
HEOOXOAUMBIE ATAITBI:

IIOCTaBKa IIeJIU SKCIIEPUMEHTA,

OIMCaHNe HEOOXOIMMOTO ISl €TO BHIIOJIHEHUS] 000PYI0BaHHS U PEAKTUBOB, IUIAHUPOBAHHE
HopsiiKa MPOBEJECHUS, OMCAHNE UCXOJHBIX BEIIECTB,

IIPOrHO3UPOBAHUE OXKHUIAEMBIX B PEAKIIMOHHON CMECH U3MEHEHUH U pe3ysIbTaTOB 3KCIIEPUMEHTA,
OIMCaHUE U3MEHEHUH, IPOU3OIIEIINX C BEIECTBAMHU, (POPMYJINPOBKA BEIBOJOB U3
9KCIIEPUMEHTA,

CO3JlaHHE PUCYHKA SKCIIEPUMEHTAIbHON YCTAHOBKU U COCTABIICHUE YPAaBHEHUS PEaKLIUH.

B npouiecce npoBeaeHMs 1EMOHCTpALIHi, ydaliecs: OCBauBaIOT ATallbl IIPOBEIACHMSI OIIBITA,
1o3ToMy Haubosee 3 (HEeKTUBHBIM SBISETCS HE IPOCTOE ONMUCAHUE OIBITA YUUTENIEM, A
HCII0JIb30BaHUE 3BpUcTHUECKON Oecebl. [Ipu peanusanuu Takoro creHapus Jaxke He OUYEHb
CJIO’KHBIN OTIBIT 3aHUMAET JOBOJBHO MHOI'O BPEMEHH, HO CJIEJOBAHUE MY [103BOJISIET 00ECIECUNTh
[IOHMMaHHE 00y4YaroIMMUCS IPUEMOB HAyYHOTO ITO3HAHUS U UCIIOIb30BaHUE UX YXKE B
CaMOCTOSITEJIbHON €ATEIbHOCTH B IPOLIECCE YUEHUUECKOro dKcnepuMenTa. Ha HauanbHOM 3Tane
n3y4eHus Xumui (B 8-9 kiaccax) MMEHHO TaKOW MOJIXOJ] TI03BOJISIET IOCTHYb MAaKCUMaIbHOU
3G GEKTUBHOCTH OT MPOBEACHUS JIAOOPATOPHBIX U MPAKTUYECKUX paboT, a Takke chopMupoBaTh y
y4alluxcst OTBETCTBEHHOE OTHOIIEHUE K SKCIIEPUMEHTY.

[Ipu onieHMBaHUM YUEHUUYECKUX MPAKTUYECKUX paboT 11e51eco00pa3HO yUUTHIBATh
MIOJIXO/1bI, UCIIOJIB3YIOLINE B AK3aMEHAIIMOHHBIX MaTepHuanax. Tak, B HacToslIee BpeMs
IpeIaraeTcs 3KCIepuMEeHTalbHOE 3aJJaHKe, TPeyCMaTPUBAIOLIEe BHIOOP IBYX BEILIECTB U3 MATU
IIPE/UIOKEHHBIX U IPOBEJICHHE C HUMU PEAaKLUi, OTPaKAIOLINX XUMUYECKHUE CBOUCTBA YKAa3aHHOI'O
B YCJIOBUHM 3a7aHusl BeuiecTBa. OlieHNBaHNE UAET HA OCHOBAaHUM OTYETa yYEHUKA O MPOJICITaHHON
pabote (ypaBHEHUS peakiuii, BEIBOJbI O HAOIIOAEHUSAX) M HA OCHOBAHUU MPSIMOT0 HAOIIOIEHUS 3a
JNEHCTBUAMH YUEHHKA 110 IPOBEJCHHIO ONBITOB. [Ipn 3TOM BhIAENSAIOTCS 3Tanbl 0TOOpa BEIIECTB U
CMEIIMBAaHUA BEIIECTB B COOTBETCTBUHU C ITYHKTAMH MHCTPYKLIUU K padoTe.

Bakneiiimum HampaBiieHHEM Kak JEMOHCTPAIIMOHHOTO, TaK U YYEHUYECKOI0 AKCIIEPUMEHTa
JIOJKHO CTaTh UCMOJIb30BaHUE LU(POBO JabopaTopru, KOTOpasi MO3BOJISIET OPraHU30BaTh
XUMHUUYECKHUI SKCIIEPUMEHT Ha MPUHIUINAIBHO HOBOM YPOBHE, IEPEUTH OT Kau€CTBEHHOW OIICHKU
Ha0JII01aeMBIX SIBIIEHUI K CHCTEMHOMY aHAJIN3Y KOJMYECTBEHHBIX XapakTepucTuk. [Tpu pabote ¢
JnaTynkaMu nudpoBoit 1abopaTopuu o0ecrieunBaeTcsi aBTOMAaTU3UPOBaHHBIN cOOp U 00paboTka
JAHHBIX, XOJI SKCIIEPUMEHTa MOKET 0TOOpakaThCs B BUJIE IpaUKOB MIIM TIOKa3aHUH MpUOOPOB, a
pe3yJIbTaThl SKCIIEPUMEHTOB MOT'YT COXPaHAThCS AIUTeNbHOE BpeMs. Hanbonee akTyalbHbIM JUIs
XUMHH SBJIAETCS NEPEXO]] K KOJTMUECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBII MOXKHO
MIPOMJUTIOCTPUPOBATH CIEAYIOIIMMHU TPUMEpaMU: U3ydeHUE CTPOCHHUS IIJIaMeHH, ornpezeneHue pH B
Pa3HBIX Cpellax, ONPEAEIIEHUE CKOPOCTH PEAKIIUH, U3YyUEHHE BIUSHUS KOHIIEHTPAUU U
TEMIIEpPaTyphbl Ha CKOPOCTh PEAKIIHH.

[udposas nadbopaTopust MO3BOJIIET peaTU30BaTh MEXIIPEIMETHbIE CBSA3H C IPYTUMHU
IpeMeTaMHi €CTECTBEHHOHAYYHOI'O IIUKJIA, TOCKOJIbKY Aa€T BO3MOKHOCTh BBIITOJIHSTh
MHTETPUPOBaHHBIE YUeOHBIE UCCIIEIOBAHNUS 10 €CTECTBEHHBIM HayKaM, IPUMEHSTh U OCBAaUBaTh
AJIEMEHTHI CTATUCTUKU ¥ UH(POPMAIIIOHHBIE TEXHOJIOTHH.



