PexoMennanuu
M0 UCMOJb30BAHNIO CTAHAAPTHOI0 KoMILIeKTa o0opynoBanus LlenTpa «Touka pocta» npu
peajiu3anuu MpPorpaMM eCTeCTBEHHO-HAYYHOM M TEXHOJIOTMYeCKO HANpPaBJeHHOCTel

[lepedyeHp cTaHmapTHOrO KOMIUIEKTa OOOpymoBaHus s ocHameHus LlenTpo «Touka
pocrta» chopMHpPOBaAH C YIETOM psijia MPUHIIUIIOB, B TOM YHUCIIE:

[TpuHIIMNT TIpeeMCTBEHHOCTH cucTeM oOopynoBanus. OOopymoBaHHE i TPOBEACHUS
YUYECHHUYECKUX MPAKTHYECKHX PadOT SBISAETCS OOIMMM JJsl YPOBHEH OCHOBHOTO OOLIEro u
cpeanero  obmiero oOpa3oBaHusi. B cucteme  HArisAHBIX  CPEACTB  OOydYeHHs] W
JIEMOHCTPAIIMOHHOTO OOOPYAOBaHUS HMMEIOTCS 0a30BbI€ AJIEMEHTHI, OOLIUe JUII OCHOBHOTO
obmero u cpeaHero obmero obpazoBanus. LludpoBas madopaTopus u obopyaoBaHUE OOIIETO
HA3HAYCHUS TIO3BOJISIOT 00ECIICUNBATh JEATEIBHOCTh 00YUJaONMUXCsl KaKk B OCHOBHOM, Tak M B
CTapIIeH IIKOJIe, @ B COBOKYITHOCTH C IHU(POBBIMH JabopaTopusiMu 1O (U3UKE, OUOJIOTHH U
XUMHH - TTPAKTHYECKYIO JCSITEILHOCTh B paMKax M3y4YeHHS €CTECTBEHHOHAYYHBIX MPEIMETOB B
10-11 xmaccax Ha yriiyOJICHHOM YpOBHE.

[MpuHIMI coYeTaHWs KIACCMYECKMX W COBPEMEHHBIX CPEIICTB M3MEPEHHH M Croco0oB
IKCIEPUMEHTAJIBHOTO UCCIICIOBaHMS SIBJIICHUI. B cocTaB 000pyq0BaHUS BXOIAT KIACCHYECKUE
CpeICTBAa HM3MEpPEHUs (HAMPUMEp: JHUHAMOMETPHI, CTPEJIOYHBIC aMIIEPMETP U BOJBTMETP) U
uuppoBble TpUOOpsI (Hampumep: HUGPOBBIE BECHI, CEKYHIOMED) U AaTdyuku. CoOI0AeHrne 3TOro
MPUHIMIIA UMEET 0c000€ 3HAUEHHUE IS YPOBHSI OCHOBHOTO OOIIEro oOpa3oBaHMs, MOCKOJIBKY
3[1ECh IPOMCXOTUT 3HAKOMCTBO CO CIIOCO0aMM M3MepeHHs (PU3UYECKUX BEIHMYUH, (OPMHUPYETCS
MOHMMAaHHUE TPHUHIIAIIOB JICUCTBUS aHAIOTOBBIX M3MEPHUTEIBHBIX MPHOOPOB M OOECIIeUnBaCTCS
nepexo/1 K UCIOIb30BAHUIO HHCTPYMEHTOB IU(DPOBOit T1abopaTopHH.

[lpuHIMIT TpHOpPHTETA YYCHHUYECKOTO OKCIICPUMEHTA MJIsi peaju3aliid CHCTEMHO-
NEeSITeIbHOCTHOTO TIOAX0Ja. Peanu3anusi CHCTEMHO-IESTEILHOCTHOTO TMOJAX0/Ja B OOyYeHHH
€CTCCTBCHHOHAYYHBIM IMIpeIMeTaM Oa3upyercs B IEPBYIO OdYepelb Ha  BOBJICYCHUU
00y4aromuXxcsi B TMPAKTHYECKYIO JICATEIBHOCTh IO IPOBEIACHUIO HAONIOJICHUH UM OIBITOB.
[ToaToMy 3HAYUTENIbHAS YacTh HAOIIOJACHHWHA W OMBITOB, KOTOPHIE B TPATUITMOHHON METOIHMKE
npejiaraiich Kak JEeMOHCTPAllMOHHBIC, TIEPEHECeHbl B paspsj ydeHHueckux padot. Cremyer
OTMETHUTh, UYTO B HACTOSIIEE BpeMs N3YICHHE (PU3UKH, XUMHUH U OMOJIOTHH B OCHOBHOM IIIKOJIE U
Ha 0a30BOM YpOBHE CTaplIeil IIKOJIbI OPUEHTHPYETCS Ha OCBOEHHE €CTECTBEHHOHAYYHOM
TPaMOTHOCTH, KOTOpO€ HIET Yepe3 pa3BUTHE CIIOCOOHOCTEH yYaIIMXCs aHATU3UPOBAThH
pa3HoO00pa3HyI0 €CTECTBEHHOHAYYHYIO MH(OPMAIIMIO U HCTIOIh30BaTh MONyUYEHHbIC 3HAHUS IS
OOBSICHEHUSI SIBICHHH W TMPOIECCOB OKPYXKAIOMIETO MHpPa; TOHHUMATh OCOOCHHOCTH
WCIIONIb30BAaHUSI METOJIOB €CTECTBO3HAHUS Ui TMOJY4YeHHMs] HAYYHBIX JAHHBIX, MPOSBIATH
CaMOCTOSITEIILHOCTh CY)KJICHUH W TIOHUMaTh POJIb HAYKH M TEXHOJOTUYCCKMX WHHOBAIMH B
pa3BUTHUU OOIIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX HMCCIEAOBAHUNW U WX CBSA3b C HAIIUM
MaTepUaIbHBIM OKPYXKCHHEM W COCTOSHUEM OKpykawied cpensl. OpueHTanus Ha
€CTECTBEHHOHAYYHYIO TPAMOTHOCTb MPEATNoaraeT aklleHT Ha METOJOJOTHIO HAYKU U HAMPSMYIO
CBS3aHO Kak C OOIIMM YHCJIOM YYCHHYECKHX OIBITOB B KypcaX €CTECTBCHHBIX HAyK, TaK H
HANPaBIEHHOCTHI0 MX Ha (POPMUPOBAHUE CAMOCTOSITEIBHOCTH ACHCTBUI TpU MPOBEICHUU
HaOJIOZICHUH, N3MEPEHUHN U UCCIICTOBAHUA.

Hcnonp30BaHne CPENCTB HATMSIHOCTH W y4eOHOro 0OOpYIOBaHUS B Y4eOHOM Mpolecce
HAIpaBJICHO Ha BBITIOJHEHUS CIEAYIONMX (QYHKIM: oOecreunBaioT 0ojiee MONHYI0 ¥ TOYHYIO
uH(popMaIio 00 U3ydaeMoM SIBICHUU WM 00BEKTE M TeM CaMbIM CIIOCOOCTBYIOT TOBBIIIICHHIO
KayecTBa OOYYCHHS; TOMOTAIOT B MAaKCHMAJbHOW Mepe pa3BHUTh ITO3HABATCIIBHBIC HHTEPECHI
yUaluXcs; MOBHIIIAIT YPOBEHb HATTISTHOCTUA W JOCTYIMHOCTH OOyUYEHUS; YBEIUYUBAIOT 00BEM
CaMOCTOSITENTEHOW pabOTHI yyaluxcs Ha YpOKe U BHEYPOUHOH JESITETbHOCTH; CO3JAI0T YCIOBHUS
JUISE  OpTaHM3allMd  TMPAKTUKO-OPUEHTHPOBAHHOW  MPOEKTHOW U HCCIENOBATENbCKOU
NEeSITeTTbHOCTH;, JTAal0T BO3MOXHOCTH JIOCTYITHEE W TIy0)KE€ PacKpBITh COJAEpKaHHE Y4eOHOTO
MaTepuana, CocCOOCTBYIOT (POPMHUPOBAHUIO Y yUAITUXCS MOJIOKUTEIHHBIX MOTUBOB O0yUEHUSI.



Baxneiimelir yacteto ocHamenust llentpa «Touka pocray sBusercs 1udpoBas
nabopaTopus, MepedeHb NAaTYUKOB KOTOPOM MO3BOJIIET HCIOJB30BaTh ATy JIAOOPATOPHUIO MpU
u3ydeHud (GU3MKH, XUMUU U Ouojiornu. BBeneHue B MIKOJBHBIA 3KCIEPUMEHT LUDPOBBIX
JATYUKOB JUISI PETUCTPALMH PA3IMYHBIX BEJIMYUH M BO3MOKHOCTH HCIIOJIB30BaTh KOMITBIOTED
(cMapThOH WM IUIAHIIET) s pacdyeToB U OQOPMIICHHUS PE3YyIbTaTOB OIBITOB, IMO3BOJSET
IIEPEUTH HAa HOBBIM KAa4YECTBEHHBIM YPOBEHb IIPOBEICHMS WM3MEPEHUM, YIPOCTHUB IIPOLECC
U3MEpPEHUIl U TMOBBICUB MX TOYHOCTb. [losiBieHne 1udpoBBIX TEXHOJOTHI B J1aOOpaTOPHBIX
paboTax MOBBIIAET MX AKTYaJbHOCTb M IIPUBJIEKATEIBHOCTh B CO3HAHUM COBPEMEHHOI'O
HIKOJIbHUKA, YCUJIMBAET HAIJIATHOCTh KaK B XOJIE OMBITOB, TaK U MpHU 00paboTKe pe3yibTaToB C
UCTIOJIb30BAaHUEM TPOTPAMMHBIX CpelacTB. s SKCrepuMEHTOB MO OMOJOTHMM U XMMHHU 3TO
ABIISIETCS. 3HAYMMbIM MEPEX0JIOM OT KaueCTBEHHBIX HAOIIOACHUI U OMBITOB K KOJIMYECTBEHHBIM
IKCIIEPUMEHTAM.

Hcnonb3oBanue nudpoBoii 1abopaTOpHH CYIIECTBEHHO U3MEHSET MOAXOAbI K TPOBEICHUIO
U JIEMOHCTPAIIMOHHBIX, U YYCHUYECKHUX OIBITOB.

Hcnonp3oBanne 1UQPOBBIX JaTYUKOB B KayecTBE HM3MEPHUTENbHBIX HHCTPYMEHTOB
U3MEHSET MOIXOBI K MPOBEACHUIO MIPSIMBIX H3MEpEHH (PU3NIECKUX BETUYMH.

TpaauIMoHHO B Ka4eCTBE CPEICTB U3MEPEHUS UCIOIB30BATUCH MPOCTEUIITNE HHCTPYMEHTHI
(ppIYaKHBIC BECHl M PAa3HOBECHI, MEH3YpPKa, JUHAMOMETD, TEPMOMETP) M CTPEJIOYHBIE TPUOOPHI
(ammepMeTp U BOJIBTMETD).

Hcnonb3oBanre 1U(pOBBIX JATUUKOB MO3BOJSET HA COBEPUIEHHO JIPYrOM KaueCTBEHHOM
YPOBHE IPOU3BOIUTH U3MEPEHUS BPEMEHU, PACCTOSIHHSI, UMETh BO3MOKHOCTh PETUCTPUPOBATD U
HaOJM0/1aTh M3MEHEHHE BO BPEMEHM TaKHUX BEJIIMYMH Kak TeMIepaTypa, 3JIEKTPUUECKOe
HanpsDKEeHUe, CUjla TOKa U T. 1.

OTH BO3MOXXHOCTH TO3BOJISIIOT, HAapUMEp, Ha YpOKax (PU3MKH C BBICOKOH TOYHOCTBHIO
W3MEPUTh MTHOBEHHYIO CKOPOCTh Tella, IBIXKYIIErocss HEpaBHOMEPHO, HAOMI0AATh B JUHAMHKE
IIPOLIECC BJIEKTPOMATHUTHONW MHAYKIIMH, BOBHUKHOBEHHWE M U3MEHEHHE MHAYKIIMOHHOTO TOKa,
UCCIIEIOBAaTh M3MEHEHHE TEMIIEpPaTypbl C TEYEHHEM BpPEMEHU B TIPOIECCE YCTAHOBICHUS
TEIIOBOTO paBHOBECUS U T.1.

Ha ypokax Onoyioruu mosiBisieTcss BO3MOKHOCTh MOJTYYUTh KOJIMYECTBEHHBIE JaHHbIE MPU
IIPOBEJCHUHN OIBITOB, HANpUMeEp: MpU ONpeAeTeHUH (aKTOpOB, BIMAIOIMIUX Ha CKOPOCTh
nporecca (OTOCHHTE3a, MPU U3YYCHUM [bIXaHHWsS KOPHEH M JIMCThEB, INPH MCCIEJOBAHUU
YCIIOBHM NPOPACTAHUS CEMSH U T. .

Ha ypokax XMMHMHM Ha KOJMYECTBEHHBIH YpPOBEHb MEPEXOMAT MpaKTHUeCKHue paboThl IO
M3YYEHHIO TIpolecca 3JIEKTPOJIN3a, HCCIEA0BAaHUE SK30TEPMUUYECKMX W SHIOTEPMHUYECKHX
peakuuii, TemoBoro s¢¢exra ropeHus TomauBa U T. 1. C HUCMOIB30BaHUEM TPATUIIMOHHBIX
«@HaJIOTOBBIX» CPEJICTB M10J00HBIE U3MEPEHMSI BHIITOJIHUTH HEBO3MOKHO. OJIHAKO, MpU NEpexoie
Ha IUQPOBYIO 1a0OpaTOPHIO B TEMATUYECKOM IUIAHUPOBAHMM HEOOXOIMMO MPETyCMOTPETh
JOTIONIHUTENIbHOE  BpeMsi Uil  oOydeHuss paboTe C JaTyukaMy, BKJIodas CcOOpKY
HKCIEPUMEHTAIbHON YCTaHOBKM C JaTUMKaMH, CHATHE TIOKa3aHUM € HKpaHa KOMIIBIOTEpA,
ONpeAEIICHUE MOTPEIIHOCTEN U3MEPEHUI.

Jns paboTel ¢ UUQPOBBIMH JaTYUKAMH HCIOJIB3YETCS CIEHUAIBHOE MPOrpaMMHOE
o0OecrieueHre, YCTaHOBJIEHHOE Ha KommbioTep. J[ins KoMMyHHMKanuu HU(GPOBBIX JATYMKOB,
3alMCH U XpaHEeHHs HH(POpPMAaLMH, IMOJYyYEeHHOH ¢ MX MNOMoINbio, IMdpoBas maboparopus
UCIIONIB3YETCSI B KOMIUIEKTE C HOYTOYKOM C HEOOXOIMMBIM YCTaHOBJIEHHBIM IMPOTPaAaMMHBIM
o0ecrieyeHueM.

Hcnonp30BaHne KOMIBIOTEPHOM (OpPMBI perucTpalv MOJYyYEHHBIX 3HAUYECHUH W
MOCTPOCHUS TPapUKOB U3MEHSET MOAXO0Jbl K O(GOPMIICHUIO JTAOOPATOPHBIX M IMPAKTHYECKUX
paboT 00yJarOIIUMHUCH.

JlaHHbIe, TOJYYEHHBIE TPU MOMOIIM IM(MPOBBIX IATYMKOB, BHOCATCS B DIEKTPOHHBIC
TaOJIMLBI, YTO MO3BOJISIET CTPOUTH T'padUKU 3aBUCUMOCTEHM HCCIIEeyeMbIX BEMYMH Ha DKpaHe
KommbloTepa. Ha ocHOBaHMHM 3THX TpaHKOB JieaTh BBIBOABI O XapakTepe 3aBHUCUMOCTH
BEJTMYMH OT BPEMEHW WM JIPYyrux mapaMmeTpoB. Ha yrimyOieHHOM ypoBHE Ienecoo0pa3Ho



o0y4aTh  MPOBOAWTH  ANMPOKCHMAIIMIO  BBIOPAHHBIX TOYEK HWTOTOBOM  rpaduyeckoin
3aBHCHUMOCTBIO.

OTH HOBbIE BO3MOYKHOCTH IIO3BOJISIFOT aBTOMATU3MPOBAaTh PYTHUHHBIE MPOLETYpHI
3aroJIHEHHs TAOJHII, BBHIMOJIHEHHE OJHOTUITHBIX PacyeToB, mocTpoeHus rpaduxos. Ludposas
¢dorokamepa 103BoJIsET choTOrpa@upoBaTh COOPAHHYIO SKCIEPUMEHTAIBbHYIO YCTAaHOBKY M
OPUKpPENHTh GOTOrpaduio B AMEKTPOHHBIA OT4eT. TakuM 00pa3oM, OCyIIeCTBISIETCS IEPEX0 K
O(OPMIICHHIO D3JIEKTPOHHOTO OTYETa O MPOJAEIAHHOM OSKCIIEPUMEHTE, IPOEKTHOM wWin
HCCIIe0BaTeIbCKOI paboTe.

Bo03MOXHOCTh ~ MCIOJIB30BaHUS  BUACOHAONIONEHHMS 3@  MPOLIECCOM  BBINOJIHEHUS
NPAaKTUYECKUX pabOT 00yUaIOIMMUCS U3MEHSIET TIOJXO0/IbI K OIICHUBAHUIO paboT.

ONEeKTPOHHBIA OTYET O MPOJAETAHHOW NPAaKTUYECKOH padoTe MOXKET CONpPOBOXKIATHCA
NpPUKpEIUIEHHON QoTorpadueii, KoTopas IO3BOJIIET OLEHHBATh NPAaBUIBHOCTH COOpaHHOU
9KCHEPUMEHTAJIbHON YCTaHOBKH, OoJyiee TOJHO OIpeesATh IOJHOTY M IMPaBUIBHOCTb
IPOJICJIAHHOTO UCCIICIOBAHMS, aHAJTM3UPOBATh JIOCTOBEPHOCTD MPECTaBICHHBIX
SKCHEPUMEHTAJbHBIX JAaHHBIX. I[IpM OJHOBPEMEHHOM BBINNOJIHEHHHM pa3sHbIMU TpyHIaMH
00y4aromuXxcst pa3HbIX MCCIEA0BATEIBCKUX pabOT 1esiecoo0pa3HO MCIOIb30BATh BHJICO3ANNCH
BCEro xojia paboT. B 3TOM ciyyae OLleHMBATBCS MOTYT HE TOJBKO IPEIMETHBIE PE3YJbTaThl,
CBSI3aHHBIE C TMPOBEJACHHEM KOHKPETHOTO OKCIIEPUMEHTa, HO W KOMMYHHMKATHBHBIE U
peryJsTUBHbIE JCHUCTBUS: IUIAHUPOBaHME palOOThI, OTCIIEKHMBAHHE XOAa pabOThI, KOPPEKLHS
IIaHa padoThl, KOMMYHHUKAIMsi B COBMECTHOH JAEATENbHOCTH, Haluuue (MM OTCYTCTBHE)
KOH(JIMKTOB U CIIOCOOBI UX PELICHHUS.

Hcnonp3oBanne mudpoBhIX 1a00paTopuil CYIIECTBEHHO PACIIMPSIET CHEKTP BO3MOKHBIX
OIIBITOB M UCCIIEZIOBAHUI, 0COOEHHO TO KacaeTcsi U3y4eHUs OMOIOIUU U XUMUHU.

Pacmmpenne criekTpa BO3MOKHOCTEH MOKHO MPOWJLTIOCTPUPOBATH HA MPUMEPE U3ydCHHS
3JIEKTPOMArHUTHON MHAYKIUH B Kypce ¢u3uku. IIpu ncnoap30BaHUU CTPENIOYHOrO aMIIepMeTpa
TPAaIUIIMOHHO HAOIIOAAI0T JHIIb (PAKT BOSHUKHOBEHUS MHIYKIIMOHHOTO TOKAa B MPOBOJHUKE U
U3MEHEHHE €ro HalpaBlIeHUs IpU H3MEHEHMHM CKOPOCTH BHECEHMsS MAarHura WIH ero
noJyisipHocTu. VMcnonp3oBanue nuppoBOro Aaryuka Mo3BOJIIET NOMYy4uTh ocuuuiorpammy DJ(C
WHAYKIMYM, BO3HHMKAIOIIEH B KaTyllKe, MpPHU MpoJeTe uYepe3 Hee MarHuTa. OTO MO3BOJISET
CpaBHUBATh 3HaueHUs MakcuManbHbIX D/IC mpu mposere Yepes KaTyIIKy MarHuTa ¢ pa3HbIMU
CKOPOCTSIMH M C pa3HOW MOJSAPHOCTHIO, AHAJIM3UPOBATh BHUJ IOJYYEHHOH 3aBUCHUMOCTH,
KOHCTPYHPOBATh SKCIIEPUMEHTAIBHBIE 32/1a41 110 U3YYEHHIO dJICKTPOMATHUTHOW WHITYKITHH.

[ludppoBast  nmaGoparopuss  TMO3BOJNSET  OPraHU30BaTh MNPOEKTHYHD U y4eOHO-
UCCIIEIOBATEIIHCKYIO JIEATENIbHOCTh IIKOJHPHUKOB KaK B PaMKaX YPOKOB, TaK W BO BHEYPOUHOMH
nestenbHOCTH. Hannuue pa3HooOpa3HbIX HHU(POBBIX NAaTYMKOB JaeT BO3MOXKHOCTb IPOBOJIUTH
caMmble Pa3HOOOpa3HbIe HCCIIEOBAaHUs, ONMUPAsSCh HAa WHTEpechl oOydarommxcs. B kadecTse
OprMepa MOXKHO HPHUBECTH MCCIIEJOBAHUS HKOJOTMUECKOW HANpPaBICHHOCTU IO BBISBICHUIO
(GakTOpOB 3arpsA3HEHHs] OKpYXKAIOMIEH Cpelbl, H3YyYCHHUI0 JKOJOTHMYECKOTO COCTOSHHS
MOMEIIEHUH MIKOJIbI, OYBBI, BO3/1yXa B HACEJIEHHOM IyHKTE U T.J. MccnenoBarenbekue padboThl
C HCIIOJIb30BaHMEM ITM(PPOBBIX JATYMKOB LiejecooOpa3Ho mpennarate oOywatommmes 10-11
KJIACCOB B paMKax o0O0s3aTeNIbHOW JJIs1 HUX TNPOEKTHOW JeATeNIbHOCTH. BpINMosHeHne Takux
NIPOCKTOB SIBJIIETCSI OCHOBAaHMEM JUIsI OIEGHKA HE TOJBKO YpPOBHS C(HOPMHPOBAHHOCTH
IPEIMETHBIX PEe3yJIbTaTOB, HO UTOrOBOW OLIEHKM IOCTHIKEHHS METalpeAMETHBIX pe3yJIbTaToB
00y4YeHHs: KOMMYHUKATHBHBIX (KOTOpPHIE OLIEHUBAIOTCS KaK B MPOIECCE MPOBEICHHS PaOOTHI,
TaK ¥ B TMPOLECCEe 3alIUTHl MPOEKTAa WM MCCIECIOBAHUSA) M PETYIATUBHBIX (KOTOpbIE
OIIEHUBAIOTCSI B MTPOIECCE BBITOIHEHHS TPOEKTA).

OcHamienue Juid M3y4eHUs (U3MKM TpEACTaBIEHO B BUAEC OOOPYAOBaHHS IS
JIEMOHCTPAIIMOHHBIX ONBITOB M OOOPYAOBaHHS s JTA0OPATOPHBIX PadOT M YUSHHUECKUX
OTIBITOB, BKJIIOYast OOIIYIO AJIsi €CTECTBEHHOHAYYHOIO LIMKJIAa IIU(PPOBYIO TaOOpaTOPHIO, a TAKXKe
nugpoByto jaboparopuro nmo ¢Gu3MKe (Kak JOMOJHUTEIbHBIA 3JIEMEHT JUIsl YrIIyOJIEHHOTO
u3ydeHust PU3MKH).



JleMOoHCTpalMOHHOE ~ 000pyIOBaHHE  OOECleYyMBaeT  BO3MOXXHOCTH  HAOJIOJICHHS
OOJBIIMHCTBA M3yYaeMBIX SIBIICHUH, TPOIIECCOB M 3aKOHOB. JTO BO3MOXKHO MPH ONTUMATHHOM
COUYCTAHUM AaHAJIOTOBBIX M IHU(PPOBBIX CPEICTB HAONIO/EHUS, aHalu3a H3MEpPUTEIbHON
uHpopmanmu. Tak, Hampumep, g Kypca (PU3UKM OCHOBHOM IIKOJBI €CTh BO3MOYKHOCTH
JEMOHCTpAlMKM KIACCHUYECKHUX JIEMOHCTPAI[MOHHBIX JKCIEPHMEHTOB: MaJeHHE Tell B TpyOke
HeroTtona, pemoHcTpanust naeiicTBus atmocdepHoro maBieHusi, 3akoHa Ilackans, m3MeHeHUs
o0bemMa Tel NpH HarpeBaHuU (OXJAXKIEHUHU), NPUTHKEHUS Moiekyn u T.a4. HabGop mno
AJNIEKTPOCTATUKE JA€T BO3MOKHOCTBH JIEMOHCTpAIlMU 3JICKTPU3ALUMU Tell, 3aKOHAa COXPAHECHUS
3apsia, JIMHUNA HANpsSHKEHHOCTH SJIEKTPUYECKOro MOJIA M T.A. M MOXKET HCIIOJIb30BaThCs Kak 8§
KJIacCe TPH M3YYCHUHW ODJICKTPOMATHUTHBIX sIBIICEHWH, Tak u B 10 kjacce mpu H3ydYeHUU
AIEKTPOCTATUKH.

[Tpu mpoBeeHUH JEMOHCTPAIMOHHBIX OIBITOB JIOJDKHBI COOMOIATHCS TPEOOBAHHS K WX
HaTJISIHOCTU (SICHAs! U MOHSTHAsl TOCTAaHOBKA OMbITA), BUIMMOCTH JJISl BCEX y4allMXCs Kiacca
(Ipy HATUYHMK MENKUX JIeTaleld HMCIOJb3YeTCS UX YBEIUYCHHOE HM300paKEHUE MPU TOMOIIU
BeOKaMepbl), SMOIIMOHATIBLHOCTU U, MO BO3MOXXHOCTH, 3aHUMATEIbHOCTU (I€MOHCTPAIIMOHHBIN
OTIBIT JIOJDKEH BBI3BIBATH MHTEPEC YUAIIMXCs, CO3/1aBaTh MOTHBAIMIO K W3YUCHHUIO MPEAMETa) U
yOeauTeNbHOCTH (ITOKA3bIBaTh TOT YPQEKT, HA JEMOHCTPALIMIO KOTOPOTO OH ObLI HANIPABJICH).

Opnnako peanu3aiiys IeITeIbHOCTHOTO MOJIX0/1a B O0y4eHHH (PU3UKE MEPEHOCUT aAKIEHT C
JEMOHCTPAIIMOHHOTO SKCIIEpUMEHTa Ha yueHudeckuidl. Hampumep, mo MexaHuke HccleioBaHue
KMHEMAaTHYCCKUX  3aKOHOMEPHOCTEH, 3aKOHOB JUHAMHKH, KOJICOATCIBHBIX  JIBHYKCHUH
MEPEHECEHO B YUEHWYECKUI HKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopyaoBanus. [Ipu
U3YYEHHUH JJIEKTPOJMHAMUKY JIa00paTopHOEe 000pYyJOBaHUE TTO3BOJIET MCCIEI0BATh HE TOJIBKO
3aKOHBI MOCTOSIHHOTO TOKa, HO C HCIIOJIb30BAHWEM KOMIIBIOTEPHOTO OCIIIIorpada mo3Bosser
IIPOHA0II0IaTh M MCCIEN0BaTh JJIEKTPUYECKHE LIEMU IIEPEMEHHOro TOKa, OJIOK JIHO/0B
MO3BOJIIET MCCIEAOBAaTh BOJBTAMIEPHBIC XapaKTEPUCTHKU Juona. [Ipm M3ydyeHHH ONTHKHU
naboparopHoe O00OpYIOBaHHE TIO3BOJISET HM3YyYUTh 3aKOHBI T'€OMETPHUYECKOH  OINTUKU
(mpenomiieHHEe CBETa B MONYIMIMHIPE U MOJydeHUe U300pakeHus B JIMH3aX) U MPOHAOII0IaTh
OCHOBHBIC SIBJICHHSI BOJIHOBOW ONTHKH (MHTEp(EpPEHIUS W TIOJSIPU3ANNS), HCCIICI0BAThH
Tudpakiuio cBeTa (InppakMOHHAs peleTKa).

B cooTBercTBHU ¢ mMpeaMETHBIMHU pe3yibTaramu oOydeHus pusuke oOOpyaoBaHUE IS
YUEHUYECKUX OTBITOB 00ECIEUnBaET MPOBEACHNUE CIEAYIOIUX TUIIOB PadOT, CTPYNIUPOBAHHBIX
0 BHJIaM JICSITEILHOCTH, HE3aBUCUMO OT MX TeMATHYECKOUN MPUHA/IICKHOCTH:

1. TlpoBeneHue MpsSMBIX H3MepeHUN (DU3MUECKUX BETUYMH (M3MEpEeHHEe Macchl, o0bema
KUJKOCTH, TEMIEPATYphl JKUJIKOCTH, CHJIbI, CHJIBI TOKA, HAMPSDKCHUs) C HUCIOJIB30BaHUEM
aHaJIOTOBBIX U IU(POBBIX TPUOOPOB.

2. TlpoBepka 3adaHHBIX TPEINOJIOKEHUN (NpsAMbIe M3MEPEeHHUS (DU3MUSCKUX BEIUYHH U
CpaBHEHME 3aJJaHHBIX COOTHOIICHMN MeXIy HuMH). Hampumep: mpoBepka ycIOBHM IMaBaHUS
T€Jl, YCIOBUH paBHOBECUs pblyara M OJOKOB, 3aKOHOMEPHOCTEHM IOCIIE€0OBATEIBLHOTO U
napauieTbHOTO COSAMHEHUS TPOBOJHUKOB H T. JI.

3. Pacdyer mo mMONydeHHBIM pe3yJbTaTaM MPSAMBIX HW3MEPEHHHA 3aBHUCHMOTO OT HHUX
napamerpa (B OCHOBHOH IKonie) M KocBeHHble m3MmepeHus (B 10-11 kmaccax). Hampuwmep:
YCKOpPEHHE Tella TMPU PABHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJHOTO TaJICHUS,
YKECTKOCTb MPYKUHBI, KOA(D(OUIIMEHT TPEHUS CKOJKKEHUS, MEXaHHYecKas paboTa M MOITHOCTh U
T. 1.

4. HabmioneHue sBIEHWH M TOCTAaHOBKA OMNBITOB (HAa Ka4eCTBEHHOM YPOBHE) IO
oOHapyxeHHio (HaKTOpOB, BIUSIONIUX HAa MPOTEKAHWE JaHHBIX sBJICHWA. Hampumep:
MPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETa, TUCTIEPCHUsS CBETA; U3YUYECHHE CBOWCTB M300pakeHUs B
IJIOCKOM 3€pKajie u T. II.

5. HccnenoBanwe 3aBUCUMOCTH OJHOW (DM3MYECKON BENMYUHBI OT JPYrodl cC
MIPEACTABICHUEM DPE3YJbTaTOB B BHjE Tpaduka W pacyeTa MCKOMOro mapamerpa. Hampumep:
3aBUCHUMOCTH IYTH PaBHOMEPHO JABIKYIIETOCS TeJla OT BPEMEHU JIBIKEHUS Tela; CUJIbl TPEHUS
CKOJILXKEHUSI OT CUJIbI HOPMAJIBHOTO JIaBJIEHUs, KadyecTBa OOpaOOTKHM TOBEPXHOCTEH Tel W



HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIATH CONPUKOCHOBEHHS TEJ; CHJIBI YIOPYTOCTH OT
VAJTUHEHUS TPYXUHBI;, BBITAJKUBAIOMIEH CHUJIBI OT 00BEMa MOTPYKEHHOH YacTh Tela U OT
IUIOTHOCTH JKHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
HOTPY>KEHO TEJO U T.1I.

JlabopatopHoe  O0OpyZOBaHHE  OOCCIIEYMBACT  CAMOCTOSTCIIBHBIA  YUCHUYCCKUH
OKCIIEPUMEHT, KOTOPBIA MOXKET WMETh pa3iudHbie (GOopMbl: (POHTATBHBIA IKCHEPUMEHT
(bpoHTanmpHbIE ONBITBI H  JabopaTopHble paboOThl), pabOThl MpaKTHKyma, Y4eOHO-
UCCIICIOBATeIbCKUE PAOOTBI M TMPOEKTHI AKCIEPUMEHTAIBHOrO Xxapakrtepa. llpu 3ToM
HOPMAaTHUBHO-0053aTEIbHBIM BHE 3aBHCUMOCTH OT YPOBHS W3yudeHHs] (Qu3UKU (0a30BBINA MK
yriyOJieHHbINH) U 00pa3oBaTeNbHOM MPOrpaMMbl (OCHOBHAS WJIM CpEIHSsS IIIKOJIA) SIBISIETCS
(bpoHTaTBHBII SKCcTIepUMEHT. IMEHHO TIOCPEICTBOM (PPOHTATBHOTO SKCIIEPUMEHTA TOCTUTAIOTCS
MPEIMETHBIC PEe3yIbTaThl JKCICPUMEHTAIILHOTO XapakTepa, a YyYalluMHCS OCBAMBAIOTCS
CHOCOOBI JIEHCTBHIA, COOTBETCTBYIOIINE YKA3aHHBIM BBIIIE ISATH TUNaM padoT. JlabopaTtopHbiit
NPaKTUKYM LIEJecO00pa3eH TONBKO MpHU YriyOJIeHHOM YPOBHE U3yUSHHS ITPEIMETA.

OnTuManbHBIM Il TOCTH)KCHHUsSI LeJNeld MPOBEICHUS (PPOHTAIBHOTO AKCICPUMEHTA
SIBIISIETCS TIPEJICTABIICHUE JTA0OpAaTOPHOTO 000OPYAOBAaHUS M MATCPUAIOB B BHJE TEMATHYCCKHX
KOMILIEKTOB 110 MEXaHHMKE, MOJICKYJISIPHON (U3UKE, SJICKTPUYECTBY M ONTHKE. Vcnoap3oBaHue
TEMaTHYECKHX KOMIUICKTOB CIIOCOOCTBYET (DOPMHPOBAHUIO TAKOTO BAXKHEHINETO YMEHHS, Kak
noJ00p y4YaluMHUCs OO0OPYAOBaHMS B COOTBETCTBHM C IICIBIO MCCICIOBAHUS W3 W30BITOYHOM
HOMCHKJIATYPHI TPEUIOKCHHOTO KOMIUIEKTa; ITO3BOJISIET TIPOBOJUTH AKCIICPUMEHTAILHYIO
paboTy Ha JFOOOM 3Tare ypoKa; yMEHBIIAET TPYIOBBIC 3aTpaThl YYUTENs HPU HMOJATOTOBKE K
ypOKaM, IMOCKOJIbKY He TpeOyeTcsi MepeKOMIIOHOBKA 000PYI0BaHUS B COOTBETCTBHH C 3a/1a4aMu
KOHKPETHOTO yPOKa.

[Ipy TIaHUPOBAHWMM MPAKTHYECKUX pPabOT BaXKHO WMETh B BHIY, YTO IPEIMETHBIC
pe3yJbTaThl SKCIIEPUMEHTAILHOIO XapaKTepa MOTYT ObITh OCBOCHBI TOJIBKO MPH ONTUMAIBHOM
COUYCTAHWH KPATKOBPEMEHHBIX (PPOHTAIBHBIX OIBITOB U OJTHOYACOBBIX JIAOOPATOPHBIX PadoOT.

BaxHoe 3HaueHue uMeeT TOT akT, YTO B cOCTaB (POHTAIHLHOIO 000PYI0BaHUS HAPSTY C
AQHAJIOTOBBEIMHM BXOJAT W IU(POBBIC cpencTBa m3MepeHHs. K HUM OTHOCATCS DJICKTPOHHBIN
CEeKYHJIOMEp C JAaTYUKaMH, DJIEKTPOHHBIE BEChl M JNaTYMKU HUPpoBoil maboparopun. Taxum
o0pa3oM, TpH TpPOBEJACHUH (POHTATBHOTO OSKCIICPUMEHTAa B OCHOBHOM MIKOJIE YYCHHKHU
3HAKOMSITCSI C DJIEKTPOHHBIMU CIIOCO0aMU U3MEPEHHM 1 BEIUMCICHHN.

briox o6opynoBanus miisi yaeHHUECKUX padot no ¢uszuke chopmupoBaH Ha 0aze mepeyHs
o0opysoBaHusl Il TPOBEIEHUS OCHOBHOTO TOCYAApCTBEHHOTO »JK3aMeHa 1o (Qu3uKe.
Ucnions3oBanue mnpubOOpoB U OOOpPYIOBaHUS C E€AUHBIMH JJII  BCEX OOYyYarolmuxcs
XapaKTePUCTUKAMU MO3BOJISET CTaHJapTU3UPOBATH MPOLEAYPbI BBITIOJTHEHUS
OKCIIEPUMEHTAIBHBIX 33JJaHUI Ha dK3aMEHE M O0SCIEeUNTh HAJCKHYIO OIEHKY Pe3yJbTaTOB Ha
OCHOBaHUU KCIEPTHOM MPOBEPKU OTBETOB OOydarommxcs. [Ipu 3ToM ocHOBaHHMEM MJis BBIBOJA
0 MPABWJIBHOCTH MPOBEICHUS JAHHOTO OIBITA SBJSIOTCS PE3y/IbTAThl, MOTYICHHBIC YIAITUMHUCS
MOCPEACTBOM IPSIMBIX U3MEPEHUH 3aJaHHBIX (PU3UUECKUX BEITHYMH.

HaGop i mpoBeneHHWss OCHOBHOTO TOCYAApCTBEHHOTO OJK3aMEeHa 00ecreunBaeT
pa3pabOTKy HECKONBbKUX OJHOTHIHBIX 3aJlaHUNl TMPU  HCIONH30BAHMM  OJUHAKOBOTO
000pyIOBaHUSI ¢ Pa3HBIMH XapaKTEPUCTUKAMHU. DTOT TOIXO] IEJIeCO00pa3HO MCIOIb30BaTh U
IIpH MPOBENCHNUU (HPOHTATBHBIX OIMBITOB U J1abopaTOpHBIX paboT. Hampumep, mpu npoBeneHUn
WCCJICIOBAHMS 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKCHHS] MOXXHO BBIJICIHTH B KJIACCE TPYIIITHI,
KOTOphIe OyayT TMPOBOAUTH JJAaHHOE WCCIEAOBAHHME, UCIONB3YS PE3UCTOPHl C Pa3HBIM
COIPOTHBIICHUEM, W JIAaMITOUKY. [To pe3ynbpTaraM MOXHO CPaBHUTH MOJyYSHHBIC 3aBHCHMOCTH,
00CyIUTh TPAHUIIBI BHIMOTHEHUS 3akoHAa OMa Ui ydacTKa IeMH, OMpPeNeInTh COMPOTHUBICHUS
PE3UCTOPOB.

CrnenyeT OTMETUTH, YTO TIPU MPOBEACHUN (PPOHTATBHBIX OMBITOB M JIAOOPATOPHBIX PadOT B
OCHOBHOH mKoie TpeOyeTcss 3aluch pPe3yIbTaTOB BCEX MPAMBIX HM3MEPEHHUH C YYeTOM
a0CONIOTHONW TOTPEIIHOCTU. 37eCh MPHU HCIONB30BAHUM TPAJUIMOHHOTO 00O0pYyIO0BaHUS
(MEH3YpOK, JHHAMOMETPOB, TEPMOMETPOB) W CTPEJIOYHBIX aMIIEPMETPOB H BOJHTMETPOB



aOCOJIIOTHYIO TIOTPEIIHOCTh II€J1eCO00pa3HO CBS3BIBATH C IIEHOW JeNieHWs Mpudopa, a Mpu
nepexone K IM(POBBIM HHCTpyMEHTaM (UuM(pOBbIE BEChl M JAaTYWKHU) Y4YUTh paboTarh C
ONMMCAHUAMU JTUX NPUOOPOB, BBIAEIAS JaHHbIE 00 aOCOJNIIOTHOM MOTrPENIHOCTH, JHO0
npeJiaraTb 3Ha4eHUEe MOrPEIIHOCTH B TEKCTE 3aJaHUil.

[Ipu poBeneHnn MCCIeAOBaHMS 3aBUCUMOCTEH OAHONW (DM3NYECKON BEITMYMHBI OT JPYTrou
y4aluecs T0JKHBI OCBOUTD MTOCTPOSHHE IPaUKOB C YKa3aHHEM a0CONIOTHBIX MOTPEIIHOCTEH, a
IpU IpOBEACHUM paboT Ha MPOBEPKY MPEIINOJOKEHUN - yMETh CpaBHMBATh 3HAYEHUS JBYX
OPSIMBIX M3MEPEHUl € ydeToM aOCONIOTHOW IOIPEHIHOCTH (HampuMep, IyTeM CpaBHEHUS
MHTEPBAJIOB TMOJYYEHHbIX 3HAuUe€HUHW Ha 4ucioBoil ocu). I[IpoBeneHue wu3MepeHud u
uccienoBannii B kypce ¢pusuku 10-11 kIaccoB TOMOTHSAIOTCS HCIIOIH30BAHHEM OTHOCUTEIIBHBIX
MOTPEIIHOCTEN, yyaluecs I0JKHBI HAyYUThCS PACCUUTHIBATH OTHOCUTEIbHBIE MOTPEIIHOCTH B
IPOCTEHIINX CITydasix MPSMbIX U3MEPEHUN U CPAaBHUBATh TOYHOCTh PA3JIMYHbIX U3MEPEHUI.

OO0paraeMm BHUMaHUE, YTO OLIEHWBAaHUE JTAOOPATOPHBIX pabOT JOJKHO 0a3MpPOBATHCS, KaK
U B KPUTEpUSAX OLEHUBAHMUS 3KcrepuMeHTalbHbIX 3a1anuii KMM OI'D, He Ha nmpaBWIBHOCTH
odopmiieHHs oT4eTa o paboTe, a Ha MPaBUIBHOCTU JCHCTBHI 110 cOOPY YCTaHOBKHU, IPOBEACHHUIO
OTIBITOB, CHATHIO TIOKAa3aHUH TPHOOPOB.

OcHaiienue A U3ydeHus OHOJIOTUM MPEACTABICHO KOMILIEKTAaMHU JIEMOHCTPAIlMOHHBIX
BJIQKHBIX IPENapaToB, repOapueB M KOJUIEKIUI MO pa3HbIM TeMaM Kypca OMOJIOTHH, a TaKKe
upoBoi nabopartopuell AN MpoBeACHUS IpakTHueckux pabot. Kpome Toro, mpu u3yueHUH
OMOJIOTHM MOJKET UCIIONB30BaTh HU(POBas 1adopaTopus 1Mo OHONOTHU (KaK JONOJTHHUTEIbHBIN
AJIEMEHT JJis YIi1yOJIeHHOTO U3yUeHus Kypca).

B yueOHOM mpouecce ywammuecs JODKHBI IOJYyYUTh BO3MOYKHOCTb YYBCTBEHHOI'O
BOCTIPUATUS H3Yy4aeMbIX SBJICHHM U 00BEKTOB. OJHAKO H3y4YaeMble SIBICHHUS U OOBEKTHI HE
BCETJ]a MOT'YT OBITh HETIOCPEACTBEHHO BOCIPOHM3BEICHBI MM TIOKAa3aHbI B y4eOHOM TOMEIIICHHH.
B stom cniydae yueGHOEe 00Opya0OBaHHE 1ae€T BO3ZMOKHOCTh MX BOCIIPOU3BECTH OIMOCPEIOBAHO,
Yyepe3 KOJUIEKIHIO, TepOapHbIii JIMCT, MUKPOTIPETIapart, MOAEIb, BUAeO()ParMeHT  T.11.

Brnaknble mpenapaTsl IPeACTaBISIOT cO00i HaTypaibHbIe 0OBbEKTHI, CMOHTHPOBAaHHBIE HA
CTEKJISIHHOW IIJJaCTUHKE M OIYIIEHHblE B CTEKISIHHBIA LWIMHIAP C KOHCEPBUPYIOLIEH
AKHUJIKOCTbIO, TUOO TMpeACTaBICHHbIE B MJACTUKE. 3/1€Ch MPEAJaraloTcsl TOTaJlbHbIE Mpenaparsl,
MO3BOJIAIONINE M3Yy4aTh BHEIIHEE CTPOEHUE OpraHM3Ma WM ero yactd, (Hampumep: «KopeHb
6060Boro  pacreHuss ¢  kiyOeHbkamu», «['agioka»);  aHaTOMHUYECKHE  Ipenaparthl,
IpelHa3HaYeHHbIE JJIi M3YyYEHUsl BHYTPEHHETO CTPOCHUS OpraHu3Ma WM €ro OpraHoB
(Hanmpumep: «BHyTpeHHee CTpoeHHE JIATYIIKW», «BHYTpeHHee CTpOE€HUE NTHLBD);
Ouojoryyeckue Ipenaparhl, JarollMe MpeICTaBIeHHE O CTaJusiX pa3BUTHUS OpraHu3zMa
(Hanmpumep: «Pa3BuTHe KOCTHCTOM pbIOBI», «Pa3BuTHE KypHIb»). Braxnele mnpenaparb
MCIIOJIb3YIOTCSl KaK Pa3AaTOYHbIN MaTepuan B MPOLECCe AEMOHCTPALUU MPU U3YYEHUU HOBOTO
MaTepuaja MM B IPOLECCE BBIMOJHEHHUS TNPaKTHUYECKUX 3aJaHui, pa3paOOTaHHBIX Ha HX
OCHOBE.

I'epOapun - coOpaHMe MPECCOBAHHBIX, 3aCYIIEHHBIX PACTEHUM WM UX 4YacTed MOMOTaroT
U3y4aTh pacTeHHE B KaOMHETE U y3HaBaTh €ro B MPHUpOJE, a repbapu3anus - Haubosee NpocTon
croco0 COXpaHEeHHs PACTeHMH M HMX 4YacTel B Te4YeHHe JUIMTEIbHOTO BpeMeHHM. B mepeune
npejiaraeTcsi cucreMarudeckuil repOapuil (Hampumep, «OCHOBHBIE TPYMIBI PACTECHUI») U
repbapuii mo obmeil Omonoruu (KOTOPBIM IMO3BOJSET MPOMJLIIOCTPUPOBATh HW3MEHUYHMBOCTD,
HCKYCCTBEHHBI OTOOp, CHCTEMaTHYECKHE KaTeropuu U BUA000pa3oBaHUE, NHUBEPIreHLUS U
KOHBEPIeHLUs, TOMOJIOTUYHbIE U aHAJIOTUYHbIE OPTraHbl, PyAHMMEHTapHbIE OpraHbl, apoMopdo3,
uavoanantaudsg  (GEHOTUN W TEHOTHUI, T[OJMIUIONIUS, OTAaJieHHas Trudpuau3anus,
B3aMMOJIEIICTBUE PACTEHUH ¢ a0MOTHYECKUMHU (PaKTOpPaMU Cpefbl, B3aMMOJECHCTBHE PACTEHUH ¢
oumotnueckuM (akTtopamu cpenwi). ['epOapHbIi MaTepwal HCHOIB3YIOT KaK pa3JaTOYHBIN
MaTepHai Jjs JIEMOHCTPALUU M3y4aeMbIX OOBEKTOB, JJIs1 BHIIOJHEHHS MPAKTUYECKUX 3aaHUN
IIPU 3aKperyIeHUH MaTepHalia WId JUarHOCTUKHN Y4eOHBIX Pe3yIbTaTOB.

Taxoke mpencTaBieHbl KOJUIEKIUU - HAOOpPHI MPEAMETOB WJIN BELIECTB, MMOJ0OPAHHBIX IO
onpezeneHHbIM mnpu3HakaM. OOBEKTaMH HMX MOTYT OBbITh paclpaBi€HHbIE M 3acyIICHHbIE



HACEKOMBbIE, PaKOOOpa3HbIe, PAKOBUHBI MOJUIIOCKOB, OTAENIbHbIE YAaCTH CKEJIETOB KUBOTHHIX. B
KOJUIGKIIUSX COYETAIOT HATypallbHbIe OOBEKTHI C UX H300paXKCHHEM B BUJEC PUCYHKOB WIIU
mynsokedl - umutauuid. [lpennokeHHsle B mepeyHe MOPQOJOTHYECKHE KOJUIEKIUU AT
IIPEJICTAaBICHUE O BHEIIHEM CTPOCHUU OpPraHOB WM MX 4YacTeW, MO3BOJIAIOT IPOBOJIUTH
CpaBHEHHMsSI OOBEKTOB, BBIICHATH MX OOIIME YepThl M YEpPThl pa3nuyus (HampuUmep:
«[IpencraBureny OTPSIIOB HACEKOMBIX» H Jp.); OOIMIEOMOIOrMYECKHE KOJUIEKIIMU ITO3BOJISIOT
BBUICHATH B3aMMOCBS3M B OpPraHM4eckoM MHpEe, paccMaTpuBaTh pa3BUTHE OPraHU3MOB,
IPOCIIEKNUBATh OO0IIEOMOIIOTHYECKHE 3aKOHOMEepHOCTH (Hampumep: «lIpumepsl 3alIMTHBIX
MPUCTIOCOOICHUH Y HaceKOMbIX»). Koiekiuu, kak u repOapuu, UCIOIb3YIOT KaK pa3gaTOYHbIN
MaTepHai Jjs JIEMOHCTPALUU MU3y4aeMbIX OOBEKTOB, /JISl BHITOJHEHHS MPAKTUYECKUX 3aTaHUN
[IPU 3aKperyICHUN MaTepHralia WId JUarHOCTUKH Y4eOHBIX Pe3yIbTaTOB.

O3HakoMJIeHHE O0YYaromMXCs C MHMKPOCKOIMYECKHMM CTPOCHHUEM JKHUBBIX OPIaHHU3MOB -
OJlHa W3 TJaBHEHIIMX 3a/Jay HAayKH, MO3BOJSIOUIMX IOJIBECTH IIKOJIHHUKOB K IOHUMaHHIO
€IMHCTBA oOpraHuueckoro wmwupa. [l mnpoBenenus nabopaTopHbIX paboT B 1mH(POBYIO
71ab0paTopri0 BKIIOYEH MHUKPOCKOI, a B KOMIUIEKTEe MOCyAbl M 00OpyAoBaHUs O0OIIEro
Ha3Ha4YeHUs] UMEIOTCSI HE0OX0IMMO€E OCHAILIEHUE JIJIsl IPOBEACHMSI 1TaOOPaTOPHBIX padoT.

[Mudposas nabopaTopusi BKIIOYAET HA0Op IS U3TOTOBJICHUS MHKpoIpenapaToB. CBexue
IpernapaTsl U3roTaBIUBAIOT I HEMEIJIEHHOT0 paccMoTpeHHsl. K HUM OTHOCSTCS JKUJIKOCTHBIE
(0OBEKTHl OOBIYHO TMOMEIMIAIOTCS B BOJY, a Mpenaparbl COXPAHSIOTCS B TEYEHHE HECKOIbKUX
JHel), cyxue (HampuMep, 4acTUIly NTUYbEro Mepa, IPOCTO MOJOKUTh HAa MPEIMETHOE CTEKIIO U
MUKpPOCKOIIUPOBATh), >KMBBIE MpernapaTrbl (Ma3Kd - Kalid >KUJKOCTH, HampuMep KpPOBH) U
BUTAJIbHBIE IIpenaparbl (KOTOpPbIE HCIIOJIB3YIOTCA Ul WU3YYEHMsI MaJOKJIETOUHBIX OOBEKTOB
(mpocTelnX, KOJOHHM BOAOPOCHEi), Uisl HaOMoAeHUs MABMKEHUs (Tydenbku, ameObl).
[IpuroTtoBneHne MHKpomIpenapara BbIpadaTbIBAET y Y4allerocsi HaBBIKM CaMOCTOSTEIbHON
paboThl, aKTUBU3UPYET HX IIO3HABATEIbHYIO JESATENBHOCTh U 3HAKOMUT C TEXHUKOH U
METOAMKONH HAay4yHOTO HccCieqoBaHus. B mudpoByio mabopaTopHio BKIIOYEH Takke W Habop
MUKpOIIPENapaToB, KOTOPBIM  CONEPKUT  TOCTOSIHHBbIE — Mpenaparhl, JOJIroe  BpeMs
COXpaHsIIOIIMECS B IPUTOJAHOM JIJI MUKPOCKOIIMPOBAHUS BU/JIE.

Crnenyer OTMETUTb, YTO HapsJy C MCIOJIb30BaHMEM IE€PEUYMCICHHOTO BBILIE Y4eOHOIO
000py/I0BaHUsl BaXKHYIO pOJIb B M3YYEHMHM OMOJIOIMM UTPAIOT MPUPOAHBIE OOBEKTHI, TaK KakK B
OOJIBIIMHCTBE CIIY4aeB TOJBKO OHH MOTYT OOECIeUUTh HAHOONBIITYI0 KOHKPETHOCTh U TIOJTHOTY
3HAaHUH yJammxcs, TOMOTaloT (OPMHPOBAHUIO Y HUX MPABWIBHBIX OHONOTHYECKHX 3HaHWHA. K
TaKUM JKHBBIM OOBEKTAM OTHOCAT pACTEHHUs, >KUBOTHBIE 3JKUBOTO YIroOJKa, aKBapHyMa,
teppapuyma. D(h(PEKTUBHBIM CPEICTBOM 3HAKOMCTBA C TMPUPOJHBIMU OOBEKTAMH SIBIISIIOTCS
HKCKYpCHUHM B OHOJIOTMYECKHME M KpaeBeIuecKue My3ed, OOTaHWYEeCKHE CaJibl, 300MapKH H
OKpY’KaroIlIHe IIKOJIy €CTECTBEHHBIE U UCKYCCTBEHHbIE IPUPOIHBIE COOOIIECTBA.

Tpaguionnele OUWONOTMYECKHE MYISDKM W MOJAENM B HACTOSINEEe BpeMs YCIEIIHO
3aMEHSIIOTCST LIU(POBBIMU 00pa30BaTEIbHBIMU PECYpPCaMU: BUJEOPparMeHTaMM, aHUMAalUei,
BUPTYyalbHBIMU Jaboparopusmu. [{udpossie oOpazoBaTeNbHBIE pecypchl HE MOTYT CTaTh
MOJIHOLIGHHON  3aMEHOM  pealibHbIX MPHUPOAHBIX OOBEKTOB, HO JAalOT BO3MOXKHOCTb
MO3HAKOMHUTBbCSA ¢ 0Oojee IIMPOKHMM KpPYroM OOBEKTOB, CO3MAl0T MPEANOCBUIKM IS
WHTEeHCU(PUKAIUKA 00pa30BaTEIHFHOTO MPOIIecca U 00ECTIEYMBAIOT HE3aMEIITUTEILHYIO 00paTHYIO
CBsI3b, KOMIBIOTEPHYIO BU3YyalIH3aluio WH(MOpMALMK, aBTOMATHU3AIMIO YIIPaBICHUS Y4eOHOI
JeSITEIbBHOCTBIO M KOHTPOJIb €€ PE3yJIbTaTOB.

OcHamenue A W3YYeHHs] XUMHU TPEJICTAaBICHO B BUJAE JAEMOHCTPAIMOHHOTO
000py/0BaHUs, KOMIUIEKTa XUMHUYECKHX PEaKTUBOB C HEOOXOAMMBIM O0OpYyIOBaHHEM U3
o0IIero KOMIUIEKTa TOCYAbl W OOOpYNOBaHHS Ui YYCHHUECKHUX OTMBITOB U KOMIUJICKTA
koekuud.  Kpome  Toro, mpuM  M3ydeHMHM ~ XMMHU ~ HCHOJb3yeTcsd  oOumias Uit
€CTeCTBEHHOHAYYHOTO IHKIa mudpoBas nabopaTopus, a Takxke MudpoBas gadoparopus MO
XUMUH (KaK JONOJHUTENbHBIN 3JIeMEHT Uil yTriyOJIeHHOTO U3YUYEHUsT XUMHH).



JIeMOHCTpallMOHHBINA JKCIEPUMEHT SBJSETCS BaXXHOM YaCThIO OOyYEHUS XUMHUHU. 311eCh
BaXHO TOMHHUTH, YTO MpPH €ro MPOBEACHUU O0O0S3aTENBHO MOJDKHBI OBITH COOMIOJCHBI BCE
HEOOXOIUMBIE ATAIIbI:

MOCTaBKa 11eJId SKCIIEPUMEHTA,

ONKCcaHue HeOOXOJMMOTO ISl €0 BHIIOJHEHHUS 000pYI0BaHMS U PEaKTUBOB,

[JITAHUPOBAHUE MOPSIKA MPOBEACHUS, OMIMCAHNE UCXOTHBIX BELIECTB,

MIPOTHO3HPOBAHUE OXHJAEMbIX B PEAKIMOHHOM CMeCH W3MEHEHHH U pPe3yIbTaToB
AKCIIEPUMEHTA,

OIKMCaHNE U3MEHEHUI, MPOU30IIEAINX C BEIIECTBAMU,

(hOopMyIIMPOBKA BBIBOJIOB U3 SKCTIICPUMEHTA,

CO3/IaHHE PUCYHKA YKCIIEPUMEHTAIbHONU YCTAHOBKU U COCTaBJICHHE YPABHEHUS PEaKIUil.

B nporiecce npoBeseHuss AeMOHCTpALIUA, yJalluecss OCBAUBAIOT 3TAIbl IPOBEJICHUSI ONBITA,
no3roMy Haumbosnee 3((PEeKTUBHBIM SBISETCS HE MPOCTOE OIMUCAHUE OIbITa YYUTEIEeM, a
UCIIOJIb30BaHUE IBpUCTHUYECKOW Oecenpl. [Ipu peanu3anuu Takoro CieHapus Jake HE OYeHb
CIIOKHBIA OMNBIT 3aHMMAeT JOBOJIBHO MHOIO BPEMEHHM, HO CJIEJOBAaHUE €My I103BOJISET
00ecreunTh MOHUMAaHUE OOYYAIOIIMMUCS MPUEMOB HAYYHOI'O MO3HAHUS W HCIIOIB30BAHUE MX
YK€ B CAMOCTOATEIBHOW JEATENbHOCTH B TMPOIECCe YYCHHUECKOro HKclepuMmeHnta. Ha
Ha4YaJIbHOM JTane U3ydeHusi XuMuu (B 8-9 kjaccax) UMEHHO TaKOW MOAXOJ MO3BOJIAET JOCTUYD
MaKkcUMaibHOU 3(h(PEeKTUBHOCTH OT MPOBeIeHUs Ja00PaTOPHBIX U MPAKTHYECKUX PaboT, a TakKe
c(hopMUPOBATH Y yUAILIUXCSI OTBETCTBEHHOE OTHOIICHUE K AKCIIEPUMEHTY.

[Tpu orieHUBaHUYM YYCHHUECKUX MPAKTUYECKUX paboT 1eIeco00pa3HO YUUTHIBATh MOAXOMbI,
WCIIOJIB3YIONIME B SK3aMEHAIIMOHHBIX Marepuaiax. Tak, B HacTosiiee BpeMs Mpeiiaraercs
SKCIIEPUMEHTANIFHOE  3aJaHue, MpelycMaTpuBaroliee BBHIOOP JIBYX BEUIECTB U3 MATH
MPEIOKEHHBIX W TPOBEACHHUE C HUMHU pPEaKIMi, OTPAKAIOMIMX XUMHUYECKHE CBOMCTBA
YKa3aHHOTO B YCIIOBUU 3a/laHus BemecTBa. OlieHUBaHUE UAET HA OCHOBAHUM OTYETa YYEHUKA O
MIPOJICNIAaHHOM padoTe (YypaBHEHUS PEaKIIHiA, BBIBOIBI O HAOIIOACHHUSX) M HA OCHOBAHHUH TIPSIMOTO
HaOMO/IeHUs 3a ACMCTBUSAMH YUYEHHUKA IO MPOBEACHUIO ONBITOB. [Ipy 3TOM BBIIEISIIOTCS 3TaIlb
0TOOpa BEIIECTB M CMEIINBAHUS BEIIECTB B COOTBETCTBUH C MMYHKTAMH HHCTPYKIIMH K padoTe.

BaxneiiiiuM HarpaBieHHUEM KaK JIEMOHCTPAMOHHOTO, TaK U YYEHUYECKOr0 SKCIIEPUMEHTA
JOJDKHO CTaTh HCIHOJb30BaHUE LHU(POBOH 1abopaTopuu, KOTOpas MO3BOJIIET OPraHHW30BaTh
XUMUYECKUM SKCHEPUMEHT HAa MPUHUMUIIAAIBHO HOBOM YpPOBHE, NMEPEHTH OT KaueCTBEHHOM
OIICHKM HAOJIFOIAeMBIX SIBJICHHI K CHCTEMHOMY aHAJIU3y KOJWYECTBEHHBIX XapakTepucTuk. [Ipu
pabote ¢ matunkamu UGpPOBON TabopaTopuu OOECTIeUnBAETCs aBTOMATU3MPOBAHHBIA cCOOp U
00paboTKa TaHHBIX, X0 IKCIIEPUMEHTa MOXKET 0TOOpaXkaThCsl B BHI€ TPAQUKOB WU TMOKA3aHUN
npuboOpoB, a pe3yabTaThl HKCIEPUMEHTOB MOTYT COXpPaHSThbCS AIUTeNnbHOe Bpems. Haubomee
aKTyaJbHBIM JUISI XUMHUU SIBJISIETCSl MEPEX0Jl K KOJIMYECTBEHHBIM XapaKTePUCTHUKAM, KOTOPBIU
MOXHO TNPOWJUIIOCTPUPOBATh CJHEAYIOIUMH NpPUMEPaMU: H3YYEHHE CTPOEHUS ILJIAMEHH,
onpeneneHue pH B pa3HBIX cpemax, OMpeeNeHHE CKOPOCTH PEAKIUW, H3YYCHHE BIIMSHUS
KOHIIEHTPAIlMU U TEMIIEPATyphl HA CKOPOCTh PEAKIUU.

[Mudposas nabopaTopus TMO3BOJSET PEATU30BATh MEKIPEIMETHBIE CBSI3U C JIPYTUMH
NpeAMETaMH  €CTECTBEHHOHAYYHOTO IMKJIA, TIOCKOJIbKY JaeT BO3MOXHOCTb BBINOJIHATh
WHTETPUPOBAHHBIE YUCOHBIC UCCIIEIOBAHMSI 110 €CTECTBEHHBIM HayKaM, IPUMEHSATh U OCBaUBaTh
AIIEMEHTHI CTATUCTHKHU ¥ HH(DPOPMAIIMOHHBIE TEXHOJIOTHH.



