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PEKOMEHJAIIUA
ITO UCITOJIb3OBAHUIO CTAHAAPTHOI'O KOMIIVIEKTA OBOPYIOBAHUA
HEHTPA "TOYKA POCTA"
ITPU PEAJIMBALIUUA ITPOT'PAMM
ECTECTBEHHO-HAYYHOM UM TEXHOJIOT' MYECKOM HATIPABJIEHHOCTEM

[lepeuens cTanmapTHOro KoMIuieKTa oOopymoBaHus i ocHamieHus LlentpoB "Touka

pocra" chopMHpOBaH ¢ y4€TOM psifia MPUHIIUIIOB, B TOM YHCIIE:
[lpuHIM  TPEeMCTBEHHOCTH cucTeM obOopynoBanus. OOopymoBaHHE Ui POBEACHHS
YUEHUYECKUX TPAKTUYECKUX paboOT sBIsSETCS OOMIMM JJIsi ypOBHEM OCHOBHOIO OOIEro u
cpeanero obmiero oOpasoBanusi. B cucteme  HariasAHBIX  CpeACTB  OOy4YeHHS U
JEMOHCTPAIIMOHHOTO O0OpY/IOBaHUSI UMEIOTCS 0a30BbIE AJIEMEHTHI, O0IKe UIi OCHOBHOIO
obmiero u cpeanero obmero obpazoBanus. Lludposas madoparopust U 00opynIOBaHUE OOIIETO
HA3HA4YCHHs MO3BOJIAIOT 00ECIeUnBaTh NEATEIBHOCTh 00ydaloluXcsl Kak B OCHOBHOM, TaK U B
CTapIIeil IIKOJIe, a B COBOKYIIHOCTH C IHU(POBBIMH JabopaTopusMu 1o ¢Gu3uKe, OHOJIOTHH U
XUMHH - IPAKTHYECKYIO JEATeIbHOCTh B PAMKaX M3YYE€HHS €CTECTBEHHO-HAYYHBIX MPEIMETOB B
10 - 11 xmaccax Ha yriayOJIeHHOM ypOBHE.

[TpuHIMD codeTaHMs KJIACCMYECKHX M COBPEMEHHBIX CPEICTB M3MEPEeHUil M crnocoboB
HKCIIEPUMEHTAIBHOTO MCCIIEIOBaHUs SABIICHUA. B cocTaB 000pyHOBaHUS BXOIST KIIACCHUECKUE
CpeAcTBa M3MEpeHMs (HarmpuMep: AMHAMOMETPBI, CTpPENIOYHbIE aMIepMeTp U BOJBTMETpP) U
1 posble TpUOOpsl (HapuMep: HUPOBLIE BECHI, CEKYHI0MEP) U AaTUnKU. CoOII0/IeHIe 3TOTr0o
MPUHIIMIIA UMEET 0c000€ 3HAUEHHUE IS YPOBHS OCHOBHOTO OOIIEro oOpa3oBaHMs, MOCKOJIBKY
3/1eCh MPOUCXOIUT 3HAKOMCTBO CO CIIOCO0aMH M3MEpeHus: (PU3MUECKUX BENUYMH, hopMupyercs
MOHMMaHHUE TPUHIUIIOB JIEHCTBHUS aHAJIOTOBBIX M3MEPUTENBHBIX MPHOOPOB M 0OECTIeYrBACTCS
nepexo K UCHOJIb30BAHUIO HHCTPYMEHTOB LIM(POBOI 1abopaTopuH.

[MpuHIIMN TpUOpHTETAa YYEHWYECKOTO OJKCIEPUMEHTa IS pealu3alud CUCTEMHO-
NeSITeIbHOCTHOTO TMOAXoJa. Peanuszanus cHCTEMHO-IESTENbHOCTHOIO MOJAX0/Aa B OOyYeHHH
€CTeCTBEHHO-HAYYHBIM TIpeAMeTaM Oa3upyeTcs B TIEpBYIO OdYepelb Ha BOBIICYCHUHU
o0yyaroImuxcsi B TMPaKTHUECKYIO JAEATENbHOCTh IO IPOBEJCHHUIO HAOIIOJEHUI U ONBITOB.
[TosTOMYy 3HAauYHMTENbHAS YAaCTh HAOIIONEHUN M OMBITOB, KOTOPHIE B TPAAWIIMOHHON METOIUKE
npeUlarajich Kak JEMOHCTpPAI[MOHHBIE, ITEPEHECEHBl B pasps yuyeHuueckux pabort. Criemyer
OTMETHTb, UYTO B HACTOSIIEE BPeMsl U3ydeHUE (PU3UKH, XUMUH U OMOJIOTUM B OCHOBHOH IIKOJIE U
Ha 0a30BOM YpOBHE CTaplIieil IIKOJIBI OPUEHTHUPYETCS Ha OCBOCHUE €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, KOTOpO€ HJIET 4Yepe3 pa3BUTHE CIIOCOOHOCTEH YyYalIMXCs aHaJHu3UpOBaTh
pa3sHOOOpa3HyIO €CTeCTBEHHO-HAYUYHYIO HH(POPMAIIUIO U HCIIOJIB30BaTh MOJyYEHHbIC 3HAHUS JUIS
OOBSICHEHUSI SIBICHWH W TPOIECCOB OKPYXKAIOMIETO MHpa; TOHHUMATh OCOOCHHOCTH
UCIOJIb30BaHUSI METO/IOB €CTECTBO3HAHUS JUI IMOJYYEHHMsS HAy4YHBIX JIaHHBIX; TPOSIBIISATH
CaMOCTOSITENIFHOCTh CY)KJIEHHH W TIOHUMATh POJIb HAYKA W TEXHOJIOTWYECKHX HWHHOBAIMK B
pasBUTHM OOLIECTBA; OCO3HABAaTh Ba)KHOCTh HAYYHBIX HCCIEAOBAHMM M HX CBSI3b C HALIMM



MaTepUalbHbIM OKPY)KEHHEM UM COCTOSIHUEM OKpykawomed cpenpl. OpueHTauus Ha
€CTECTBEHHO-HAYYHYI0 TPaMOTHOCTh NpEANoJjiaraeT aklUeHT Ha METOJOJIOTHI0 HayKu U
HANpsIMYIO CBSI3aHO KaK C OOLIMM YHCJIOM YYEHHMYECKHX OIBITOB B KypcaX €CTECTBEHHBIX HAYK,
TaK ¥ HalpaBJIEHHOCTHIO UX Ha (JOPMUPOBAHUE CAMOCTOSTEIBHOCTH JACHCTBUI MpU MPOBEACHUN
HaOJI0JICHUH, U3MEPEHUHN U UCCIIeIOBAHUM.

Hcnonb30BaHue Cpe/CTB HATISIAHOCTH U y4eOHOTro 000pyIoBaHUs B y4ueOHOM Ipoiiecce
HANpaBJICHO HA BBINOJHEHUS CIEAyIOmUX (QYHKIUI: oOecriednBaoT 0oJiee MONMHYIO U TOYHYIO
uH(popMalrio 00 U3y4aeMOM SIBJICHUU WM O0BEKTE M TEM CaMbIM CHOCOOCTBYIOT MOBBIIICHHUIO
KayecTBa OOYy4YEHMs; MOMOTal0T B MAaKCHMaJbHOW Mepe pa3BUTh IO3HABATEJIbHbIE HWHTEPECHI
yUYaluxcs; MOBBIIIAIT YPOBEHb HATITHOCTU U JOCTYMHOCTH OOyUEHUS; YBEIMYUBAIOT 00bEM
CaMOCTOSITENIbHOW paboThI yyaluxcs Ha YpOKE U BHEYPOUHOH JEeSITEIbHOCTH; CO3JAI0T YCIOBUS
JUIsL  OpraHM3allMd  MPAKTUKO-OPUEHTHUPOBAHHOW  MPOEKTHOW U HCCIEI0BATEIbCKOU
NEeSITeIbHOCTH; JAIOT BO3MOXHOCTH JIOCTYIIHEE U TIIyO)XKe PacKphITh COAEpkKaHHWE y4eOHOTo
MaTepuaia, ClocOOCTBYIOT (POPMHUPOBAHUIO Y yUAITUXCA MOJIOKUTEIBHBIX MOTUBOB O0yUEHUSI.

Baxneiimeldr wactero ocHamenus llentpa "Touka pocra" sBusercs 1mudpoBas
naboparopus, MepedyeHb NaTYMKOB KOTOPOW IMO3BOJSIET HCMOJIb30BaTh ATY Ja00OpaTOpUI0 IpU
U3Y4YeHUH (U3UKH, XHMHH W OHOJIOTUU. BBejeHHE B IIKOJIBHBIA 3KCICPUMEHT HHU(PPOBBIX
JATYMUKOB ISl PETHUCTPALMU PA3NUYHBIX BEJIMYUMH U BO3MOXKHOCTH HCIIOJIB30BATh KOMIIBIOTED
(cMapThOH WIM IIIAHINET) Ui pacueToB W O(GOpMIICHHS pE3yabTaTOB OIMBITOB, IMO3BOJISET
NepeiTH Ha HOBBIA KayeCTBEHHBIN YpOBEHb IPOBEICHHS H3MEpPEHUM, YIPOCTUB IMPOLECC
U3MEPEHUH M TOBBICHB WX TOYHOCTh. [losiBieHMe mH(POBBIX TEXHOJOTHH B J1A0OPATOPHBIX
paboTax TMOBBINIAET MX aKTYaJIbHOCTh M TPUBJIEKATEIBHOCTh B CO3HAHUH COBPEMEHHOIO
IIKOJIbHUKA, YCUJIMBAET HAIJIAIHOCTh KAaK B XOJIE OIBITOB, TaK U MPU 00pabOTKe pe3ysbTaToB C
UCIIOJIb30BaHUEM MPOTPAMMHBIX CpeacTB. JlJis SKCIEpUMEHTOB MO OHOJIOTMU U XUMHH 3TO
ABJIIETCS 3HAYMMbIM MEPEX0JIOM OT KaueCTBEHHBIX HAOIIOACHUN U ONBITOB K KOJIMYECTBEHHBIM
JKCIIEPUMEHTAM.

Hcnons3oBanne 1UQPPOBOH 1abOpaTopuy  CYMECTBEHHO HW3MEHSET TMOAXOIbI K
MIPOBEJCHUIO U IEMOHCTPAIIMOHHBIX, U YYCHHUECKHUX OIBITOB.

Hcnonp3oBanne 1UQGPOBBIX ITaTYMKOB B KAueCTBE HM3MEPUTEIBHBIX HHCTPYMEHTOB
W3MEHSET MOIXO/IbI K IPOBEICHUIO MPSIMBIX U3MEPEHUN (DPU3UUECKUX BETUYHH.

TpaguiMoHHO B KauecTBE CpPEJICTB H3MEpPEHHUS HCIOJIb30BATUCH IPOCTEHIINE

WHCTPYMEHTHI (phIYaXHBIE BEChl U Pa3HOBECHI, MEH3YpKa, IUHAMOMETp, TEPMOMETpP) U
CTpeJIOYHbIEe TPUOOPHI (aMIIEPMETP U BOJIBTMETP).
Hcnonb3oBanue nu(poBbIX 1aTYUKOB MO3BOJISIET HA COBEPILIEHHO APYIOM KaueCTBEHHOM YPOBHE
MPOU3BOJIUTh HM3MEPEHMsS] BPEMEHHU, pPACCTOSHUS, MMETh BO3MOXKHOCTb PETHCTPUPOBATH U
HAOMOIaTh HM3MEHEHHE BO BPEMEHHM TaKUX BEIWYMH Kak TemIepaTrypa, JJIEKTPUUYECKOe
HaNpspKEeHUe, CUila TOKa U T.J1.

OTH BO3MOXXHOCTHU TO3BOJIAIOT, HANlPUMEpP, HAa YpoKax (PU3MKH C BBICOKOH TOYHOCTBHIO
MU3MEPUTh MTHOBEHHYIO CKOPOCTh TeJla, IBUKYILErocs HEPaBHOMEPHO, HAOII0JaTh B IMHAMUKE
IIPOLIECC DJIEKTPOMArHUTHON WHAYKIIMH, BOBHUKHOBEHHE M M3MEHEHHE MHAYKLIMOHHOI'O TOKa,
UCCJIEIOBaTh WM3MEHEHHE TEMIIEpaTypbl C TEYEHHEM BpPEMEHU B IIPOLECCE YCTAHOBJICHUS
TEIIOBOTO paBHOBECHS U T.]I.

Ha ypoxax 6uonoruu nosiBisieTcsi BO3MOKHOCTb IMOJTYYUTh KOJUYECTBEHHbIE JaHHBIE TIPU
MPOBEJICHUHN OIBITOB, HANpUMEp: TMPHU OINpeAeieHHH (aKTOPOB, BIHUSAIONIUX Ha CKOPOCTh
npouecca (OTOCHMHTE3a, NPU HM3YyYEHUH JAbIXaHUS KOpHEH W JIMCThEB, MPU HCCIEIOBAHUU
YCIIOBHI MpOpacTaHusi CEMSH U T.J.

Ha ypokax XxuMum Ha KOJMYECTBEHHBII ypOBEHb MEPEXOAST MpaKTUUECKHue paboOThl MO
W3YYEHHIO NIpOLEcCca DJIEKTPOJIN3a, HCCIENO0BAHUE HK30TEPMHUECKUX U DHIOTEPMHUYECKHX
peakiuii, TermoBoro 3¢dexra ropeHus TomauBa M T.A. C UCHOIB30BaHUEM TPaTUIMOHHBIX
"aHaJOroBhIX" CPEICTB M0I00HBIE H3MEPEHHUS BBIMOIHUTE HEBO3MOXKHO. OJIHAKO, MIPH Mepexojie
Ha UU(QPOBYIO J1a0OPATOPUI0 B TEMAaTHUYECKOM IUIAHMPOBAHUHM HEOOXOAMMO MPEAYCMOTPETh
JIOTIOJTHUTENIbHOE  BpeMsi s oOydeHus paboTe C  JaTuMKaMd, BKJIOYas COOPKY



AKCIIEPUMEHTAJIbHON YCTAaHOBKU C JaTYMKaMH, CHSTHUE IIOKAa3aHUM C SKpaHa KOMIIbIOTEpA,
OnpeAesICHUE MOTPEIIHOCTEN N3MEPEHUI.

Jnst paGoTbl ¢ IUGPPOBBIMU JaTYMKAMH HCIIOJIB3YETCS CIEHUAIBHOE IMPOrpaMMHOE
oOecrieueHre, YCTaHOBJIEHHOE Ha KommbioTep. [l kKoMMyHHMKanuu HUGPOBBIX JATYUKOB,
3alMCH U XpaHEHUs HH(POpPMALUH, MOJYYEeHHOH ¢ WX MNOMOINbIo, mudpoBas mabopaTopus
UCIIONIB3YETCSI B KOMIUIEKTE C HOYTOYKOM C HEOOXOIMMBIM YCTaHOBJIEHHBIM IPOTPAMMHBIM
o0ecre4eHnEM.

Hcnonb3oBaHne KOMIOBIOTEPHONH (OPMBI PErUCTpallMM MOJIYYEHHBIX 3HAYeHUH U
MOCTPOCHUS TPadUKOB U3MEHSET MOAXOAbl K O(GOPMIICHUIO JTA0OPATOPHBIX M MPAKTHYCCKHX
padboT 00yJarOIIUMHUCH.

JlaHHBIE, MOJYYCHHBIC MPH MOMOIIM MU(PPOBBIX JATIYNKOB, BHOCSATCS B IJICKTPOHHBIC
TaOJIMLIBI, YTO TMO3BOJISIET CTPOUTH T'padUKU 3aBUCUMOCTEH HCCIEyeMbIX BEMYHH Ha DKpaHe
KommbioTepa. Ha ocHOBaHMHM 3THX TpauKOB J€aTh BBIBOABI O XapakTepe 3aBHCUMOCTH
BEJIMYMH OT BPEMEHM WIM JApPYyrux mnapamerpoB. Ha yrmyOrmeHHOM ypoBHE LienecooOpazHo
o0ydaTh MPOBOJIUTH  AIIPOKCHMAIIMIO  BBIOPAaHHBIX TOYEK HMTOTOBOM  rpaduueckoit
3aBHCUMOCTBIO.

OTH HOBBIE BO3MOXKHOCTH TIO3BOJISIIOT aBTOMATHU3MPOBATH PYTUHHBIE MPOUEAYPHI
3aMOJIHEHUS TaONMUI, BBHIIOJIHEHHWE OJHOTUIIHBIX PAacueToB, MOCTpoeHus rpadukoB. Lludposas
dorokamepa mMmo3BossieT choTorpadupoBaTh COOPAHHYIO SKCICPUMEHTAIBHYIO YCTAaHOBKY H
npuKpenuth Gpotorpaduio B NMEKTPOHHBIN oT4eT. Takum 00pa3oM, OCYIIECTBIAETCS NEPEXo]] K
O(QOpPMIICHHIO AJIEKTPOHHOI'O OTYETa O NPOAEIAHHOM OJKCIEPUMEHTE, IMPOEKTHOW WU
HCCIIeIOBATENBCKOM paboTe.

B0o3MOXHOCTP  MCHOJB30BAaHUS  BUACOHAOJIONEHUS 32 IPOLIECCOM  BBINOJIHEHUS
MPAKTUYECKUX padOT 00yUaroIUMUCS U3MEHSET MOX0 bl K OLICHUBAHUIO PaboT.

DONEKTPOHHBIM OTYET O MPOJAETAHHOW IPAKTHUECKOH padboTe MOXKET COMPOBOXKIATHCS
npukpersieHHo (oTorpadueii, koTopas MO3BOJIAET OICHUBATh MPABUIBHOCTH COOpPAHHOMN
OKCIEPUMEHTAIBHON YCTaHOBKH, O0OJie€ TIIOJIHO ONpPEACNSATh TIOJHOTY H IPaBHIBHOCTh
MIPOJICIIAHHOTO UCCIIEIOBAHMSI, aHAIU3UPOBATH JIOCTOBEPHOCTh MIpeICTaBICHHBIX
AKCIIEPUMEHTANIbHBIX JaHHBIX. [IpM OAHOBPEMEHHOM BBINOJHEHUU Pa3HBIMH TpPyHIaMu
00y4aromMXxcsl pa3HbIX MCCIENOBATENBCKUX PaboT 1ernecooOpa3HO MCHOIb30BaTh BHIE03AMUCH
BCEro xoja pabor. B »3ToM ciyyae OLEHUBATHCS MOTYT HE TOJBKO IpPEIMETHBIE PE3YyJIbTaThl,
CBSI3aHHBIE C IMIPOBEACHUEM KOHKPETHOTO JKCIEPUMEHTa, HO W KOMMYHHMKAaTUBHbIE U
peryisiTUBHbIE NEHCTBHUS: IJAHUPOBAaHUE pPaOOTHI, OTCIEKHBAHHE XOAa PabOThI, KOPpPEKLHUs
iaHa paboThl, KOMMYHHUKAIlMs B COBMECTHOH MAESITENbHOCTH, Hajduuue (WIH OTCYTCTBHUE)
KOH(JIMKTOB U CIIOCOOBI UX PEIICHUS.

Hcnonb3oBanue MUGppPOBIX Ta00paTOPUI CYIIECTBEHHO PACHIMPSET CIEKTP BO3MOXKHBIX
OTIBITOB U UCCIIEAOBAHUIM, OCOOCHHO 3TO KACAETCsl U3yUeHUsI OMOJIOTHH ¥ XUMUH.

Pacuinpenue crnekTpa BO3MOMXKHOCTEM MOXHO NPOWJUIIOCTPUPOBATH HA MpPUMEPE
W3Yy4YEHUs HJIIEKTPOMATHUTHON WHAYKIMU B Kypce (usuku. [Ipu MCronp30BaHUM CTPEIOYHOTO
amMIepMerpa TPaJUIMOHHO HAONIOAAIOT JUIIb (PAKT BO3HUKHOBEHHUS HHIYKIIMOHHOTO TOKa B
MPOBOJIHUKE M U3MEHEHHE €ro HaIpaBJeHUsI IPU U3MEHEHUU CKOPOCTH BHECEHHS] MarHuTa WiId
ero moinsipHocTu. Mcnonbp3oBanue 1UGpOBOrO AaTYMKa MO3BOJISIET MONYYUTH OCIMIIJIOTPAMMY
OJIC uHayKIMY, BO3HUKAIOIIEH B KaTyIIKe, MPU MPOJIETE Yepe3 Hee MArHuTa. ITO MO3BOJISET
CpaBHUBATh 3HaueHUs MakcuMalbHbIX D/IC mpu mponere yepe3 KaTylIKy MarHuTa ¢ pa3HbIMU
CKOPOCTSIMU U C Da3HOW TMOJSPHOCTHIO, aHAJIU3UPOBATh BUJ TOJYYEHHOH 3aBHUCHUMOCTH,
KOHCTPYHUPOBATh IKCIIEPUMEHTAIIbHBIE 33/1a4 110 U3YUYEHUIO DJIEKTPOMArHUTHOM MHIYKIIUH.

udposass mabopartopusi MO3BOJSIET OPraHU30BaTh MPOCKTHYID W y4eOHO-
HCCJIEI0BATENbCKYIO JI€ATEIbHOCTh IIKOJBHUKOB KaK B PAMKax YpPOKOB, TaK M BO BHEYPOUHOMU
nesitenbHOCTH. Hannume pazHooOpa3HbIX HU(POBBIX JAaTYUKOB Ja€T BO3MOXHOCTH IPOBOAMTH
camble pa3HOOOpa3HbIE HCCIENOBaHUs, OMUPAsACh Ha MHTEpechl oOywaromuxcsa. B kauecTBe
pUMepa MOKHO TNPUBECTU HCCIEJOBAHMS SKOJOTMYECKOW HAIPaBICHHOCTH IO BBISBICHHUIO
(GakTOpOB 3arpsA3HEHHs] OKpYXKaroIled cpelbl, H3YyYCHHUI0 DKOJOTMYECKOIO COCTOSHHS



MIOMEIIEHUH MIKOJIBI, TOYBBI, BO3/1yXa B HACEJIEHHOM IyHKTE | T.7. MccnenoBarenbckue paboThl
C MCIOJIB30BaHMEM IIM(PPOBBIX AATYMKOB L€I€CO00pa3HO Ipeyiarate ydaumMces 9 KJlaccoB B
paMKax o0O0s3aTeNIbHOM Ui HUX TPOEKTHOW ESTEIbHOCTH. BBIMONHEHHE TaKUX IPOEKTOB
ABJISICTC OCHOBAHMEM JUIsl OLIGHKM HE TOJbKO YpPOBHS C(HOPMHPOBAHHOCTU MPEAMETHBIX
pe3ybTaTOB, HO WTOTOBOM OIIEHKHM JOCTHIKECHUS METAlpEeJIMETHBIX pPE3yJIbTaTOB O0YYEHUS:
KOMMYHHKATUBHBIX (KOTOpbIE OLIEHMBAIOTCS KaK B IIpolecce INpOBeIeHUs paboThl, Tak U B
npoIecce 3allUThl MPOEKTa WIIM HCCIEIOBAaHUS) M PETYJSATHBHBIX (KOTOPHIE OLIEHWBAIOTCS B
Ipoliecce BHIIOIHEHUS IPOEKTA).

OcHamienue Uit W3ydeHUs (U3MKM TPEACTaBICHO B BUAe O0OOpYyIOBaHUS IS
JIEMOHCTPALIMOHHBIX ONBITOB M OOOpYAOBaHMs s J1a0OpaTOpHBIX PabOT M YUYEHHUYECKUX
OTIBITOB, BKJIFOUAs OOIIYIO JUIsl €CTECTBEHHO-HAYYHOTO IIMKJIA U(PPOBYIO 1a00paTOPHIO, a TAKKE
nudpoByro nabdoparopuio 1Mo ¢u3MKe (KaK TOTMOJHUTEIBHBIA AJIEMEHT IS yriyOJeHHOTO
u3ydeHus pU3MKH).

JleMOHCTpallMOHHOE ~ 000pylOBaHHE  OOecleuuBaeT  BO3MOXKHOCTb  HaOJIIOAEHUS
OOJIBIIMHCTBA M3Y4aeMbIX SIBJICHUH, MPOLIECCOB M 3aKOHOB. JTO BO3MOXKHO IPU ONTHMAIBHOM
COYETAaHUM AHAIOTOBBIX M ULUQPPOBBIX CPEICTB HAONIIONEHMS, aHalu3a H3MEPUTEIbHON
uHpopmanuu. Tak, Hampumep, s Kypca (PHU3HKH OCHOBHOHM IIIKOJBI €CTh BO3MOKHOCTH
JIEMOHCTpAllMM KJIACCUYECKUX JEMOHCTPALMOHHBIX SKCHEPUMEHTOB: MaJEHUE Tell B TpyOKe
Hprorona, pemoHcTpanus AelcTBUsL aTMOoc(hepHOro naBiieHUs, 3akoHa llackansi, W3MeHeHUs
o0beMa Tel NpU HarpeBaHUM (OXJAKICHUHM), NPUTSDKEHUs Mojekyl u T.a4. Habop mno
AIIEKTPOCTATUKE JAeT BO3MOXKHOCTh JEMOHCTPALMU DIIEKTPU3ALMU Tell, 3aKOHA COXPaHEHUS
3apsizia, JMHUN HAaOpsOKEHHOCTH 3JIEKTPUYECKOIo IMOJIA U T.J. M MOXKET HCIIOJIb30BaThCs Kak 8
KJacce MpH HM3YYCHHWH OHIIEKTPOMArHWUTHBIX SIBICHWH, Tak W B 10 Kiacce mpu HM3Y4YEHUH
3JIEKTPOCTATUKH.

[Tpu npoBeneHNH JeMOHCTPAIIMOHHBIX OIBITOB JIOJDKHBI COOIONATHCS TPEOOBAHUS K MX
HarJsIIHOCTU (SICHAsi M MOHATHAs MOCTaHOBKA ONbITa), BUAMMOCTHU JUIs BCEX YYalIMXCs Kiacca
(TIpM HATMYUH MEJKUX JeTalel UCTIONB3YeTCs UX YBEIMYCHHOE H300pakKeHHe TIPU TTOMOIIH BeO-
KaMephbl), SMOLMOHAIIBHOCTH U, 10 BO3MOXXHOCTH, 3aHUMATEIbHOCTH (JJ€eMOHCTPAIIMOHHBII OIBIT
JIOJDKEH BBI3BIBATh WHTEPEC YYAIIMXCS, CO3/1aBaTh MOTHBAIMIO K HM3YYCHHUIO NpEAMETa) U
y0eauTenbHOCTH (MOKa3bIBaTh TOT 3P QEKT, Ha JEMOHCTPAIMIO KOTOPOTO OH ObUT HAIpPaBIIEH).

OnHako peanu3anysi IesITeTPHOCTHOTO MOIX0Aa B 00y4eHUH (PU3HKE MEPEHOCUT aKIIEHT
C IEMOHCTPAIMOHHOTO SKCIIEpUMEHTa Ha yueHnueckuil. Hampumep, mo MexaHuke uccieioBaHue
KMHEMATUYECKHX 3aKOHOMEPHOCTEH, 3aKOHOB JWHAMHKH, KOJeOaTeNbHBIX  JIBUKCHUHN
NEPEHECEHO B YYEHHUYECKHH SKCIIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanus. IIpu
U3YYEHHUH AJIEKTPOJMHAMUKH JT1abopaTopHOe 000pyI0BaHNE TIO3BOJISIET UCCIIEIOBATh HE TOJBKO
3aKOHBI TIOCTOSIHHOT'O TOKa, HO C MCIIOJIb30BaHMEM KOMIIBIOTEPHOTO OcLuIiorpada mo3Bojser
NpoHAOIOIaTh W HCCIENOBATh OJJEKTPUYECKHE IIeTH TIEPEMEHHOT0 TOKa, OJOK IHO/I0B
MO3BOJISIET MCCJIEI0BaTh BOJbTAMIEPHBIE XapaKTEPUCTUKU Juofa. [Ipm u3yuyeHHHM ONTHKU
nabopaTopHoe OOOpyJOBaHWE TIO3BOJISIET M3YYUTh 3aKOHBI TE€OMETPUYECKOW  ONTHKU
(mpenoMiieHHE CBeTa B MOJIYLMJIIMHJPE U MOJydeHHe U300pakeHHsl B JIMH3aX) M MPOHa0I01aTh
OCHOBHBIC SIBJICHUS BOJIHOBOW ONTUKK (MHTEp(EpeHnrss W MONSApHU3alLus), HCCIE0BATh
Tudpakiuio cBeTa (IuppaKkMOHHAas peleTKa).

B cooTBeTcTBHM C NpPEAMETHBIMU pe3yiabTaTaMu 0OydeHHs (hU3MKe 00OpyHAOBaHHE IS
YUYEHHUYECKUX OIBITOB 00ECTIEYMBAET MPOBEJCHUE CIEIYIOIUX TUIIOB PadoT, CrPYyNITUPOBAHHBIX
110 BUJAM JEATEITbHOCTH, HE3aBHCUMO OT WX TEMATUIECKON MPUHAICKHOCTH:

1. [IpoBeaeHne MpSAMbIX U3MEPEHUN (PU3NYECKHX BEIMYMH (M3MEpPEHHEe Macchl, oObemMa
KHUJIKOCTH, TEMIIEPAaTyphl KXHUIKOCTH, CHWJIBI, CHJIBI TOKa, HANPSDKEHUS) C HWCIOJIb30BAHUEM
aHaJIOTOBBIX U IU(POBBIX TPUOOPOB.

2. IlpoBepka 3alaHHBIX TPEAOIOKEHUH (TpsSMbIe H3MEPEHHS (QU3NICCKUX BEIHYUH U
CpaBHEHHE 3aJ]JaHHBIX COOTHOILEHHH MexIy HMMHM). Hampumep: mpoBepka ycCloBUil IiaBaHus
TEJ, YCJIOBHI paBHOBECHS pblYara W OJOKOB, 3aKOHOMEPHOCTEH IMOCIEIOBATEIBHOTO U
napaieIbHOTO COSMHEHUS IPOBOJHUKOB U T.1.



3. Pacuer mo moONyYeHHBIM pe3ylbTaTaM MPSIMBIX H3MEPEHHUN 3aBUCHMOTO OT HHX
napameTpa (B OCHOBHOH IKoje) M KocBeHHBbIe m3MepeHus (B 10 - 11 kmaccax). Hampumep:
YCKOpEHUE Tella TpPU PABHOYCKOPEHHOM JIBWXKEHUHM, YCKOpPEHHWE CBOOOJHOTO TaJCHUs,
YKECTKOCTb MPYKUHBL, KOA((UIIMEHT TPEHUS CKOJIBKEHUS, MEXaHUYeckas paboTa 1 MOUTHOCTh U
T.J.

4. HaOmroneHue sBJIEHUHW U TIOCTAaHOBKA OMNBITOB (HAa KAauyeCTBEHHOM YpPOBHE) IO
oOHapyxeHHio (HaKTOpOB, BIUSIONIMX Ha MPOTEKAHWE JaHHBIX sBICHWA. Hampumep:
pSIMOJIMHEHHOE pacipOCTpaHEHUE CBETA, TUCIEPCUsl CBETA; U3YUYEeHHE CBOWCTB M300pakeHUs B
TUIOCKOM 3€pKaJie | T.II.

5. MHccnepoBanme 3aBUCUMOCTH OJHOM (DU3WYECKON BEIWYMHBI OT JAPYrod ¢
MPEJICTABJICHUEM PE3YJIbTaTOB B BHJE Ipaduka M pacueTa MCKOMOro mapamerpa. Hampumep:
3aBHCUMOCTH IyTH PAaBHOMEPHO JIBMXKYILETOCs Tejla OT BPEMEHU JIBUKEHUS Teja; CUJIbl TPEHUS
CKOJIB)KEHHUSI OT CHJIBI HOPMAaJbHOTO MJABJICHUS, KadecTBa 0OpabOTKM TOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIbl TPEHHS OT IUIOLAJAM COMPUKOCHOBEHHS TEJ; CHJIbI YHPYTOCTH OT
VAJTUHEHUS TPYXUHBI;, BBITAJKUBAIONIEH CHUJIBI OT 0O0bEeMa IMOTPYKEHHOH YacTh Tela U OT
IUIOTHOCTU JKMJIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Tella, OT [JIyOMHbBI, Ha KOTOPYIO
MIOTPYKEHO TEJIO H T.J.

JlaGopatopHoe  oOopymoBaHue 0OecleYrMBaeT  CAMOCTOSITENBHBIM  YY4ECHHUYECKHI
OKCIIEPUMEHT, KOTOPBIA MOXKET WMETh pa3iudHblie (GOopMbl: (POHTATBHBIA IKCIECPUMEHT
(ponTanbHBIe ONBITBI W JabopaTopHble  pabOThI), pabOThl MNpaKTHKyma, Y4eOHO-
UCCIIeIOBATeNIbCKUE PAOOTBI M TMPOCKTHI AKCIIEPUMEHTAIBHOrO Xapakrepa. [lpu 3TOM
HOPMAaTHUBHO-00sI3aTEILHBIM BHE 3aBHCHUMOCTH OT YpPOBHSI WM3Yy4eHUS (PU3UKH (0a30BBIA WU
yriyOJieHHbINH) U 00pa3oBaTeNbHONM MPOrpaMMbl (OCHOBHAS WJIM CPEIHSS IIIKOJIA) SIBIISIETCS
bpoHTaNbHBIN KCHIEpUMEHT. IMEeHHO TTocpeicTBOM (PPOHTAIBLHOTO SKCIIEPUMEHTA JOCTUTAIOTCS
MPEIMETHBIC PEe3yIbTaThl JKCICPUMEHTAILHOTO XapakTepa, a yYalluMHCS OCBAMBAIOTCS
CIocoObl JIEHCTBUM, COOTBETCTBYIOIINE YKa3aHHBIM BBILIE MATH TUMaM pabot. JlabopaTtopHbIit
MPAKTUKYM IIeJIecO00pa3eH TOJIbKO MPHU yIITYOJICHHOM YPOBHE U3YUCHHSI IIPEIMETA.

OnTuUManbHbIM ISl TOCTHIKEHUS 1eNiell mpoBeneHus (POHTATBHOTO JKCIEPUMEHTA
SIBIISICTCS TIPEJICTABIICHUE JTA0OpAaTOPHOTO 00OPYAOBAaHUS M MATCPUATIOB B BHJE TEMATHUYCCKHX
KOMIUIEKTOB 10 MEXaHHKE, MOJEKYIIpHOU (H3MKe, HNEKTpUYECTBY U onTHKe. Mcnonp3oBaHue
TEMaTHYEeCKHX KOMIUIEKTOB CITOCOOCTBYET (DOPMHPOBAHHUIO TAKOTO BAaXKHEHINETO yYMEHHS, Kak
noxbop yyammmucs oOOpYJIOBaHHS B COOTBETCTBHH C ILIENBIO HCCIENOBAaHUS U3 M3OBITOYHOMN
HOMCHKJIATYPHI TIPEUIOKCHHOTO KOMIUIEKTa; ITO3BOJISIET TIPOBOJUTH AKCIIEPUMEHTAILHYIO
paboTy Ha JTr000M JTame ypoKa; YMEHbBIIAET TPYIOBbIE 3aTPaThl YUHUTENs MPH MOJATOTOBKE K
ypOKaM, ITOCKOJIbKY HE TpeOyeTCsl IePeKOMITOHOBKA 00OPYIOBAHMS B COOTBETCTBHH C 3a7auaMu
KOHKPETHOTO YpOKa.

[Tpr mIaHUPOBAHWUHU MPAKTHYECCKUX PabOT BaYKHO UMETh B BHJIY, YTO NMPEAMETHBIC Pe3yIbTaThl
HKCMIEPUMEHTAJILHOTO XapaKTepa MOTYT ObITh OCBOEHBI TOJIBKO MPH ONTHUMATbHOM COYETAaHUU
KPaTKOBPEMEHHBIX (DPOHTATBHBIX OIBITOB ¥ OJTHOYACOBBIX JTaOOPATOPHBIX PaboT.

Baxxnoe 3HaueHue umeeT TOT PakT, 4TO B COCTaB (PPOHTAILHOTO 00OPYIOBaHUS HAPSILY C
AQHAJIOTOBBEIMHM BXOJAT W IHU(POBBIC cpeacTBa w3MepeHHs. K HUM OTHOCATCS DJICKTPOHHBIN
CEeKYHJIOMEp C JAaTYMKaMHU, DJIEKTPOHHBIE BECHl M JNaTYMKU HUPpoBoil maboparopun. Taxum
o0pa3oM, TpH TpPOBEJACHUH (POHTATBHOIO OSKCIICPUMEHTa B OCHOBHOM MIKOJIE YYCHHKHU
3HAKOMSITCS C DJIEKTPOHHBIMU CIIOCO0aMU U3MEPEHHI 1 BEIUMCIICHHIA.

brox o0opynoBanus uisl ydeHHUECKUX padoT 1o ¢usnke chopMUpOBaH Ha Oa3e mepeyHs
o0opymoBaHusl Il TMPOBEIEHUS OCHOBHOTO TOCYAApCTBEHHOTO OJK3aMeHa 1o (Qu3uKe.
Hcnonp3oBanne mnpuOOpoB U OOOPYIOBaHUS C E€AUHBIMH IS BCEX OOYyYaromuxcs
XapaKTepUCTUKAMHU MO3BOJISIET CTaH/IapTU3UPOBATH MPOLEAYPHI BBITIOJTHEHUS
OKCIIEPUMEHTAIBHBIX 33J]aHUi Ha dK3aMEHE M O0ECICUNTh HAJCKHYIO OIEHKY Pe3yJbTaTOB Ha
OCHOBaHUU DKCIEPTHOU MPOBEPKU OTBETOB OOydarommxcs. [Ipu 3ToM oCHOBaHHMEM MJIsi BBIBOJA
0 MIPaBWJIBHOCTH MPOBEJICHUS JAHHOTO OIBITA SBJSIOTCS PE3y/IbTAThl, MOTYICHHBIC YIAIIUMUCS
MOCPEACTBOM IPSIMBIX U3MEPEHUH 3aJaHHBIX (PHU3UUECKUX BEITHYMH.



HaGop s mpoBeseHHss OCHOBHOTO TOCYAApCTBEHHOIO JK3aMeHa oOOecleYrBaeT
pa3paboOTKy HECKOJbKUX OJHOTHIHBIX 3aJaHUil TNpU  HCHOJIb30BAHUU  OJMHAKOBOIO
000pyIOBaHUS C Pa3HBIMU XapaKTEPUCTUKaMHU. DTOT MOIXOJ LeJIecO00pa3HO MCIOIb30BATh U
IpY IPOBEIEHUHN (PPOHTAIBHBIX OIBITOB M JabopaTopHbIX pador. Hanpumep, npu npoBeaeHun
MCCJIEJOBAHMsI 3aBUCUMOCTU CHJIBI TOKA OT HAlpsKEHHMs] MOXKHO BBIJICIMTH B KJIACCE IPYIIIbI,
KOTOpble OyqyT MNpPOBOJAUTH JAaHHOE HCCIEAOBAaHHE, HCIONb3ysd pPE3UCTOPhl C pa3HbIM
COIPOTUBIIEHUEM, U JIaMIIOuKy. I1o pe3ynbraraM MOXHO CpaBHUTH IOJYyYEHHBIE 3aBUCHUMOCTH,
0O0CYIUTh IPaHUIbl BHIMOJIHEHUS 3akoHa OMa Ui ydacTKa LeNH, ONpPENesIUTh CONPOTUBIEHUS
pPE3UCTOPOB.

Crnenyer OTMETHTb, YTO IIPU NPOBEACHUN (PPOHTAIBHBIX OIBITOB U J1A0OPATOPHBIX PabOT
B OCHOBHOW WIKOJIE TpeOyeTcs 3amuch pe3yidbTaTOB BCEX MPSIMBIX H3MEPEHHUH C y4eTOM
aOCOJIIOTHOW TMOIpEeIHOCTH. 371eChb IIPU HCIOJIB30BaHUM TPAAULUOHHOIO 00OpYAOBaHUS
(MEH3ypOK, JAMHAMOMETPOB, TEPMOMETPOB) M CTPEJIOYHBIX aMIIEPMETPOB U BOJIBTMETPOB
a0COJIIOTHYIO IIOIPEIIHOCTh I1eJ1eCO00pa3HO CBA3BIBaTh C ILIEHOM JAeneHus npudopa, a mpu
nepexone K IM(POBBIM HHCTpyMEHTaM (UM(pOBbIE BEChl M JAaTYMKHU) Y4YUTH paboTath ¢
ONUCAaHUSIMU 3TUX NPUOOPOB, BbIIENAS JaHHble 00 aOCOJIOTHOM MOTPEelHOCTH, JINOo
npejiaraTb 3Ha4eHHE MOTPEIIHOCTU B TEKCTE 3aJaHUM.

IIpu npoBeneHUM HCCIIEAOBAaHUS 3aBUCUMOCTEH OJHOM (DM3NYECKOH BEIMYMHBI OT
JIpYrol ydaimiuecsi JOJDKHbl OCBOUTh IIOCTPOEHHE TIpaUKOB € YKa3aHUEM aOCOIIOTHBIX
HOTPEIIHOCTEN, a MPU NPOBEIEHUH PadOT Ha MPOBEPKY MPEAINOJIOKEHUH - yMETh CpaBHUBAThb
3HAYCHUS JBYX NPSAMBIX H3MEPEHHH C yd4eToM aOCOJIOTHOW MOTPEIIHOCTH (HAampuMep, IyTeM
CpaBHEHMsI MHTEPBAJIOB IOJIyYE€HHBIX 3Hau€HUH Ha 4uciaoBoil ocu). [IpoBenaeHne uaMepeHuit u
ucciaenoBanuii B kKypce ¢usuku 10 - 11 K1accoB JOMONHSIOTCS —HMCIOJIb30BAaHUEM
OTHOCUTEJIbHBIX MOTPEIIHOCTEH, yJaluecs AOJKHBI HAyYUThCs PACCUUTHIBATE OTHOCHUTEIIbHBIE
MOTPEIIHOCTH B MPOCTEUIINX CIYyYasX MPSIMBIX H3MEPEHHUI M CPaBHUBATH TOYHOCTH PAa3ITUIHBIX
A3MEPEHUM.

OOpamaeM BHHMaHHUE, YTO OIICHWBaHUE JIAOOPATOPHBIX pabOT JOIDKHO 0a3MpoBaThCH,
KaK U B KPUTEPHSIX OLIEHUBAHUA SKCIepuMeHTalbHbIX 3a1annii KM OI'D, He Ha npaBUIIbHOCTH
odopmiieHHs oT4eTa 0 paboTe, a Ha MPAaBUIBHOCTU JEHCTBUM 110 cOOPY YCTaHOBKHU, IPOBEACHUIO
OTIBITOB, CHATHUIO MIOKa3aHUI TPHUOOPOB.

OcHaitueHue A U3y4eHUsl OMOJIOTUN MPEJICTABICHO KOMIUIEKTAMU JE€MOHCTPAIlMOHHBIX
BJIQKHBIX IpEnapaToB, repdapueB W KOJUIEKUUH MO pa3HbIM TeMaM Kypca OMOJIOTMM, a TaKkKe
nupoBoi aboparopuel A NpoBeACHUS NpakTHuecKux padbot. Kpome Toro, mpu uzyueHuun
OMOJIOTHH MOJKET MCIOJIb30BaTh LU(POBas 1adoparopus 1Mo OMONOTHU (KaK JIOTOJIHUTEIbHBIN
AIIEMEHT JIJIs1 yTIyOJeHHOTO U3YUEHUS Kypca).

B yuebHOM mpouecce ydamigecs JODKHBI IOJYYUTh BO3MOXKHOCTH YYBCTBEHHOT'O
BOCTIPHSITHS M3y4aeMbIX SIBICHUH W 00bekToB. OJHAKO M3ydaeMmble SIBICHUS U OOBEKTHI HE
BCErJja MOT'YT ObITh HETIOCPEICTBEHHO BOCIIPOMU3BEIEHB! UM MOKa3aHbl B Y4€OHOM ITOMELICHUH.
B stoMm ciydae yueOHoe 00opynoBaHUE AA€T BO3MOYKHOCTh MX BOCIPOM3BECTH OMNOCPEIOBAHO,
yepe3 KOJUIEKIIHIO, TepOapHblii JIMCT, MUKPOIIpENapar, MOAEIb, BUe0(parMeHT  T.11.

Brnaxsble mpenaparbl IPeICTaBISIIOT cO00M HaTypaibHble OOBEKThI, CMOHTUPOBAaHHBIE
Ha CTEKISIHHOM IUTAaCTMHKE W ONYIICHHblE B CTEKJISHHBIA LMIMHIP C KOHCEpBUPYIOIIEH
KUJKOCTBIO, INOO TNpeACTaBiIeHHbIE B IUIACTUKE. 3/€Ch MpeJiaratoTcsl TOTajdbHbIE MpenapaThl,
MO3BOJISIOIINE U3y4yaTh BHEIIHEE CTPOCHHE OpraHM3Ma WM ero vactu, (Hampumep: "Kopenb

0606oBoro  pacreHuss ¢  kiayboenpkamu", '"l'amroka"); aHaToMuYecKHe — IMpemnaparsl,
IIpEeHA3HAUEHHBIE JJI M3YYEHUs BHYTPEHHETO CTPOEHMs OpraHu3Ma WIH €ro OpraHoB
(mampumep:  "BHyTtpenHee cTpoenue sArymku', "BHyTpeHnHee cTpoeHue OTHIB");

Ouosornyeckue TmpenapaThl, [Jalollde TMPEACTaBICHUE O CTaAUAX pa3BUTHS OpraHHU3Ma
(manpumep: "Pa3Butne kKoctucTOM pbIOBI", "PazBurtue Kypuisl"). Brnaxxbpie mnpenapatsl
MCIIOJIB3YIOTCSl KaK Pa3AaTOYHbI MaTepuan B MPOLECCE AEMOHCTPALUU MPU U3YYEHUU HOBOTO
MaTepuaia MU B IPOLECCe BBINOJHEHUS MPaKTUUYECKUX 3aJaHuil, pa3pabOTaHHBIX Ha HX
OCHOBE.



I'epbapuu - coOpaHue MPECCOBAHHBIX, 3aCYIICHHBIX PACTCHUN WM UX YacTel MOMOTaloT
n3y4yaTh pacTeHHE B KAOMHETE W y3HABaTh €r0 B MPHUPOJIE, a TepOapu3anus - Hanbojee MpoCcTou
CIoco0 COXpaHEHUs PAacTEHUH M MX dYacTell B TEYEHHME JUIMTEIbHOrO BpeMeHu. B mepeune
npeaiaraeTcs cucreMarudeckuii repbapuii (Hampumep, "OCHOBHBIE TPYNIBI pacTeHHi") W
repbapuii mo oOmieil Omonoruu (KOTOPBIM IMO3BOJSET MPOMJLIIOCTPUPOBATh HW3MEHUYHMBOCTD,
UCKYCCTBEHHBI OTOOp, CHCTEMaTHYeCKHe KaTeropud W BUI000pa3oBaHUE, TUBEPTEeHLUS U
KOHBEPIeHIUs, TOMOJIOTUYHbIE U aHAJIOTUYHBIE OPTaHbl, PyAMMEHTapHbIE OpraHbl, apoMopdo3,
uavoagantaudsg  (HEeHOTUN W TEHOTHUI, T[OJMIUIONIUS, OTAaJieHHas rudpuau3anus,
B3aMMOJICHCTBHIE PACTCHHI ¢ AOMOTUYECKUMH (PaKTOpaMH Cpeibl, B3aUMOICHCTBUE PACTCHUN C
OouotuyeckuM ¢aktopamu cpenbl). ['epOapHblii Marepual HCHONB3YIOT KakK pa3fgaTO4HbIN
MaTepuai A AEMOHCTPALMU U3ydaeMbIX OOBEKTOB, JUISl BBIIIOJIHEHUS MPAKTUUYECKUX 3a/laHUMN
[IPU 3aKperyIeHUN MaTepHalia Wik JUarHOCTUKH Y4eOHBIX Pe3yIbTaTOB.

Taxoke npencTaBiieHbl KOJUIEKIIUU - HAOOPHI MPEIMETOB HIIM BELIECTB, IMO00pPaHHBIX 110
onpezeneHHbIM mpu3HakaM. OOBEKTaMU HMX MOTYT ObITh pacHpaBlIeHHbIE W 3acylICHHbBIC
HACEKOMbIE, PaKOOOpa3HbIe, PAKOBUHBI MOJIIIOCKOB, OT/IEJIbHBIE YacTH CKEJIETOB >KUBOTHBHIX. B
KOJUIGKLIUAX COYETAIOT HaTypalibHble OOBEKThl C HUX H300paKEHHEM B BHUJE PUCYHKOB WIIU
MyJsDKeH - uMuTtanmid. llpeanmoxeHHble B TmepedHe MOPQOIOrHYecKHe KOJUICKIHUU JaroT
MPEACTABICHUE O BHEUIHEM CTPOCHMM OpPraHOB WJIM HMX YacTeW, IO3BOJIAIOT IPOBOJIUTH
CpaBHEHMsSI OOBEKTOB, BBIICHATH MX OOIIME YepTbl M 4YEpPThl paziuyus (Hampumep:
"IIpencraBuTenu OTPSAIOB HACEKOMBIX" M Jp.); OOIIEOMONIOTMYECKHE KOJJIEKLIUU TO3BOJISIOT
BBUICHATH B3alMOCBA3M B OPraHWYECKOM MHpE, paccMaTpuBaThb pa3BUTHE OPraHU3MOB,
MPOCIIEKUBaTh 00IIe0NoIornYeckie 3akoHoMepHocTH (Hampumep: "llpumepsl 3alUTHBIX
npucnocoOieHuil y HacekoMbix"). Komnekunu, kak u repdapuu, UCIOJIB3YIOT KaK Pa31aTOUHbII
MaTepuain A AEMOHCTPAlMU U3y4aeMbIX OOBEKTOB, JJISl BHIMOIHEHHS MPAKTUYECKUX 3aJaHUN
IIPU 3aKperICHUH MaTepralia Wik JUarHOCTUKHU Y4eOHBIX Pe3yIbTaTOB.

O3HaKOMJIEHHE YYAIUXCS C MUKPOCKOMMMYECKUM CTPOCHUEM JKUBBIX OPraHU3MOB - OJHA
U3 TJaBHEHIIMX 3a/lad HayKH, MO3BOJISIOLIMX MOJBECTH LIKOJIBHUKOB K MOHUMAHHUIO €IUHCTBA
opranuueckoro mupa. Jlns mpoBeaeHus 1abOpaTopHbIX paboT B HU(POBYIO TabOpPaTOpHIO
BKJTIOYEH MUKPOCKOII, 2 B KOMIUIEKTE MOCYIbl U 000pYZOBaHMs OOIIEr0 Ha3HAYCHHSI MMEIOTCS
HE00X0/IMMO€ OCHAIIIEHHUE [T TPOBEACHUS JIaOOPATOPHBIX paboT.

Hudposass maGopaTopusi BKJIOYAaeT HAO0Op JUIsl M3TOTOBJIEHHUS MHKPOIPENapaToB.
CBexxne mpenaparbl M3rOTABIMBAIOT Ul HEMENJIEHHOrO paccMoTpeHus. K HMM oOTHOcATCS
KUJKOCTHBIE (0OBEKThI OOBIYHO MOMEUIAIOTCS B BOJY, a Mpenaparbl COXPaHSAIOTCS B TEUEHUE
HECKOJIbKUX JIHEH), cyxue (Hampumep, 4YacTHIly NTHYbEro Iepa, MPOCTO TOJOXKHUTh Ha
IPEIMETHOE CTEKJIO W MHUKPOCKONMPOBATh), KMBBIE Ipenaparbl (Ma3Kh - Kalid >KUJIKOCTH,
HarmpuMep KpOBHM) M BHTalbHble Ipenaparbl (KOTOpbIE MCIONAB3YIOTCS JUIS H3Y4EHUs
MaJIOKJIETOYHBIX OOBEKTOB (MPOCTEHIITNX, KOJIOHUM BOAOPOCIEH), sl HAOIIOEHUS ABUKEHUS
(tydenbku, ameOsl). IlpuroToBieHue MuKpornpenapara BbIpaOaThIBACT y y4alllerocsi HaBBIKU
CaMOCTOSITENIbHOM pabOThl, aKTUBU3UPYET UX IO3HABATEIbHYIO JESTENHOCTb U 3HAKOMUT C
TEXHUKOM M METOJIMKOM Hay4HOTo McciieoBaHus. B 1udpoByro nadopaToprio BKIOYEH TaKKe
U HabOp MMKpPOIPENapaToB, KOTOPBIH COAEPKHUT IOCTOSHHBIE IMpenaparbl, JO0JIT0e BpeMs
COXpaHSIOIIMECS B IPUTOJHOM JJIi MUKPOCKOIIUPOBAHNUS BUJE.

CrnenyeT OTMETUTh, UYTO HapsAy C UCIHOJIB30BAaHUEM IEPEUHCIEHHOTO BBILIE YYEOHOIO
000pyI0BaHUSI BaXXHYIO POJIb B M3YYEHHUU OMOJOIMH WUIPAIOT MPUPOJHBIE OOBEKTHI, TaK KakK B
OOJIBIIMHCTBE CIIY4aeB TOJIBKO OHM MOTYT O00€CIeuuTh HaHuOOJbIIYI0 KOHKPETHOCTh U TOJHOTY
3HaHUH ydalmxcs, TOMOraroT (JOPMHUPOBAHUIO y HUX MPABMIIBHBIX OMOJIOTHYECKUX 3HaHMH. K
TakKUM KUBBIM OOBEKTaM OTHOCST pAacTE€HHS, >KUBOTHBIE KHMBOTO YroJjiKa, aKBapuyMa,
TeppapuyMa. O(P(PEeKTUBHBIM CpPEACTBOM 3HAKOMCTBA C TNPUPOAHBIMU OOBEKTAMH SBISIOTCS
HKCKYpCHUHM B OMOJOTMYECKHE M KpaeBeldecKue My3ed, OOTaHMYeCKHE Cajbl, 300HapKu U
OKpY’KalOIIHe IIKOITY €CTECTBEHHbIE U HCKYCCTBEHHBIE TPUPOIHBIE COOOIECTBA.

TpaguionHple OHONOrMYECKWE MYJISDKM W MOJENM B HAcTOSIEe BpeMs YCIEIIHO
3aMEHSIOTCS LU(POBBIMU 00pa3oBaTeIbHBIMH pecypcamMH: Buaeo(pparMeHTaMH, aHMMAallUei,



BUPTyaJbHBIMU J1abopaTtopusiMu. LludppoBeie oOpa3oBaTenbHBIE pPECYpChl HE MOTYT CTaTh
MOJIHOIICHHON 3aMEHOM  peallbHbIX MPUPOAHBIX OOBEKTOB, HO JIAal0T  BO3MOXKHOCTh
MO3HAKOMHUTBCA € 0ojee IIMPOKHMM KpPYroM OOBEKTOB, CO3MAIOT MPEANOCBUIKM IS
MHTEHCU(PHUKAUN 00pa30BaTEIbLHOrO Mpoliecca U 00eCeYrBaOT He3aMeIJIUTEIbHYI0 00paTHYIO
CBSI3b, KOMIIBIOTEPHYIO BU3yalU3alMi0 HMH()OpPMAIMM, aBTOMATU3AIUIO YIPABICHUS y4eOHOU
JESITEIbBHOCTHIO M KOHTPOJIb €€ Pe3yJIbTaTOB.

OcHaieHue i M3y4eHUS XMMHMM IIPEACTABICHO B BUAE JIEMOHCTPALMOHHOI'O
000py/s0BaHus, KOMIUIEKTa XUMHYECKHX pPEAKTHBOB C HEOOXOIMMBIM OOOpYJOBaHHEM U3
o0UIero KOMIUIEKTa IOCYyAbl W O00OpYyIOBaHMS Uil YYEHMUYECKHUX OIBITOB M KOMILUIEKTa
koekuuid. Kpome TOro, mpum u3ydeHHH XUMHH HUCHOJb3yeTcs OO0IIas ajisi eCTECTBEHHO-
HAY4YHOTO LUKJIa IudpoBas naboparopus, a Takke nupposas gabopaTopust MO XUMHUH (Kak
JOTIOTHUTEIIbHBIN AJIEMEHT JJISl YIIIYOJIEHHOTO U3YUYESHHS XUMUN ).

JIeMOHCTPAIIMOHHBINA IKCIIEPUMEHT SIBISETCS BXKHOM 4YacCThiO OOy4YEHHUS XUMHUU. 37eCh
BaXHO IOMHHUTb, YTO MpPH €ro MPOBEACHUU OO0SA3aTEIBHO JIOJKHBI OBITH COOJIOJCHBI BCE
HEO0OXOMMBIE ITAIIbI:

-II0CTaBKa LEJIM SKCIIEPUMEHTA,

-OmHcaHnue HeOOXOIMMOTO IS €r0 BHIOTHEHHUS 000pY/JOBaHUS 1 PEaKTHBOB,

-IJITAHUPOBAHUE TIOPSAKA IPOBEACHHUS,

-OIIMCaHUE UCXOIHBIX BEIIECTB,

-IIPOTHO3UPOBAHNE OXXKHUJAEMBIX B PEaKUMOHHOW CMECH HW3MEHEHHH U pe3ylbTaToB
HKCIIEPUMEHTA,

-ONMcaHue U3MEHEHH, TPOU3OIIE/IIINX C BEIIeCTBAMH,

-(popMynupoBKa BIBOJOB U3 IKCIIEPUMEHTA,

-CO3/IJaHUE PUCYHKA SKCIIEPUMEHTAIILHON YCTAHOBKU U COCTaBJICHHUE YPABHEHUS PEAKIUil.

B mpouecce mpoBeaeHHs JEMOHCTpalMi, ydaliuecs OCBaUBAIOT ATalbl MPOBEACHUS
OTIbITa, MOATOMY Haubosnee d3PPEKTUBHBIM SBISIETCS HE MPOCTOE OMUCAHHE ONbITA YYUTENIEM, a
UCTIOJIb30BaHUE IBpUCTHUYECKOU Oecenpl. [Ipm peannsanuu Takoro cueHapws JaXe HE OYEHb
CIIOXKHBIA OMNBIT 3aHUMAeT JOBOJIBHO MHOIO BPEMEHHM, HO CJIEIOBAaHHUE €My I103BOJISET
o0ecneunTh NMOHMMaHHE OOYYaroIIMMUCSA MPUEMOB HAyYHOTO IO3HAHMUS M HCIIOJIBb30BAHHUE HX
y)K€ B CAMOCTOSITEIBHON JEATENbHOCTH B IMPOILIECCE YUYEHHUYECKOro »JKcrepuMmeHTta. Ha
Ha4YaJIbHOM 3Tare u3y4eHust XUMuH (B 8 - 9 Ki1accax) UMEHHO TaKOW MOJXOJ] TTO3BOJISET JOCTUYD
MakcUManbHOU 3(h(PEeKTUBHOCTH OT MPOBeNEHUS JTa00PaTOPHBIX U MPAKTHYECKUX PabOT, a TakKe
c(hopMHPOBAThH y YUalllUXCsl OTBETCTBEHHOE OTHOIIEHHUE K SKCIIEPUMEHTY.

[Ipy olleHUBAaHWUU YYEHUYECKHX MPAKTUYECKHX paboT IenecooOpa3Ho y4YUTHIBATH
MOJXO/bl, HCHOJBb3YIOIIME B 5K3aMEHAIMOHHBIX MaTepuaiax. Tak, B HacTosllee Bpems
npeiaraeTcsl dKCIepUMEHTANbHOE 3aJjaHue, MpelycMaTpUBAIolee BHIOOP ABYX BEIIECTB W3
MATH TPEIJIOKCHHBIX M TMPOBEJACHUE ¢ HUMHU PEAKIUH, OTpakarolIuX XUMUYECKHE CBOWCTBA
YKa3aHHOTO B YCJIOBHUH 3a7aHus BemiecTBa. OlLICHMBaHUE UAET HA OCHOBAHUHU OTYETa YYEHHKA O
npojieTaHHOM padoTe (YypaBHEHHS PEaKIUid, BBIBOJBI O HAOIIOICHUAX) U HA OCHOBAHUU MPSIMOTO
HaOOIeHUs 3a JCUCTBUSIMH YYEHHKA IO MPOBEACHUIO OMBITOB. [Ipy 3TOM BBIIENSAIOTCS dTarbl
0TOOpa BEIIECTB U CMEIIMBAHUSI BEILIECTB B COOTBETCTBUH C MYHKTAMHU MHCTPYKIIMH K padoTe.

BaxneilliuM  HampaBlIeHHMEM KakK JIEMOHCTPAllMOHHOTO, TaK MW  YYEHHUYECKOTO
AKCIIEPUMEHTA JIOJDKHO CTaTh MHCIIOJIb30BaHME LMQPPOBOM J1abopaTOpuu, KOTOpas MO3BOJISET
OpraHM30BaTh XMMHYECKUN HKCIEPUMEHT Ha MPUHUUIIHAAIBHO HOBOM YPOBHE, MEPEUTH OT
KaYeCTBEHHOW OILIEHKH HaO0JI0/laéMbIX SBJICHMH K CHUCTEMHOMY aHAIM3y KOJIMYECTBEHHBIX
xapaktepuctuk. [lpu pabore ¢ pgatuukamu 1udpoBoit maboparopun oOecreurnBaeTcs
aBTOMATHU3UPOBAHHBIA COOp M 00pabOTKa JAaHHBIX, XOJ IKCIIEPUMEHTa MOKET OTOOpaKaThCs B
BUJIE TpaMKOB WM MOKa3aHW MPUOOPOB, a Pe3ylbTaThl IKCIIEPUMEHTOB MOTYT COXPaHITHCS
JurtenbHoe Bpems. Hanbonee akTyalbHBIM I8 XUMHH SIBJISIETCS MEPEXO/ K KOJIUYECTBEHHBIM
XapaKTEePUCTUKAM, KOTOPbI MOKHO MPOUJUIIOCTPUPOBATH CIECAYIOLUIMMU TPUMEPAMU: U3YUYECHHE
CTpOeHHS IUIaMeHH, ompeneneHne pH B pasHbIX cpefax, ONpeNeseHHe CKOPOCTH peakiuw,
M3y4YEHUE BIUSHUS KOHIIEHTPALIUU U TEMIIEPATypPhl HA CKOPOCTh PEAKILIUH.



[udposas nadbopaTtopusi MO3BOJISAET PEATU30BATh MEXKIPEAMETHBIC CBSI3U C JPYTUMHU
IpeAMETAMH  €CTECTBEHHO-HAy4YHOIO LIMKJIA, IIOCKOJIBKY JaeT BO3MOXKHOCTb BBIIIOJIHATH
MHTETPUPOBAaHHBIC yueOHbIE UCCIIEIOBAHMS IO €CTECTBEHHBIM HayKaM, IPUMEHSITh U OCBaUBATh
3JIEMEHTHI CTATUCTUKU U UH()OPMAIIIOHHBIE TEXHOJIOTUH.





