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PexoMennanuu
10 UCMOJIb30BAHUIO CTAHIAPTHOI0 KOMILIEKTA 000PYy/10BaHUs LIEHTPa
«Touxka pocta» npu peaju3anuu NPOrpaMM ecTeCTBEHHO-HAYYHO
U TeXHOJIOTHYeCKOH HANIPABJIEHHOCTEMH

[TepedeHp cTaHmapTHOTO KOMILIEKTa 00OpymoBaHus st ocHameHnus LlentpoB "Touka pocra”
c(hOopMHUPOBAH C YUETOM psiJia MIPUHIIUIIOB, B TOM YHUCIIE:

[Ipunuun mnpeeMcTBEHHOCTH cucTeM oOopynoBaHus. OOopynoBaHue il MPOBEICHUS
YUEHUYECKUX TMPAKTUYECKUX paboT sBIAETCS OOIUM Ui YpOBHEH OCHOBHOTO OOIIETO U
cpeanero oOmiero oOpa3oBaHusi. B cucremMe  HarisgAHBIX — CPEACTB  OOydYeHHS W
JEMOHCTPAIIMOHHOTO OO0OpY/IOBAaHUS MMEIOTCS 0a30Bbl€ 3JEMEHTHI, OOIIMe s OCHOBHOTO
obmiero u cpegHero odmero obpazoBanus. Lludposas madopaTopuss u 000pympOBaHHE OOIIETO
HA3HAYCHHs MO3BOJIAIOT OOECIeUnBaTh JIEATEIBHOCTh 00YJaIOIIUXCS KaK B OCHOBHOM, Tak U B
CTapIIeil IIKOJIe, a B COBOKYMHOCTH C IM(POBBIMHU JTabopaTOpusIMH 10 (hu3mKe, OMONOTUN H
XUMHH - IPAKTUYECKYIO JEATEIbHOCTh B paMKaxX M3Y4YE€HUS €CTECTBEHHO-HAYYHBIX MPEIMETOB B
10 - 11 xmaccax Ha yriyOJIeHHOM YpOBHE.

[TpuHIMO codeTaHMsl KJIACCMUECKUX W COBPEMEHHBIX CpPEICTB H3MEpPEeHMH U crocoOoB
AKCTIEPUMEHTAIBHOTO MCCIIeIOBAHUS SIBIIEHUI. B coctaB 000pym0oBaHUsT BXOIAT KIACCHYECKHE
CpeAcTBa M3MepeHMs (HampuMep: AMHAMOMETpBI, CTPEJIOYHbIE aMIIEPMETP M BOJIBTMETP) U
1 poBble TpUOOpHI (HampuMep: HUpPOBbIE BECHI, CEKyHA0MED) U AaTuuku. CoOIt0ieHne 3TOro
NPUHIUIA UMEET 0co00e 3HaueHHE JJIsl YPOBHS OCHOBHOI'O OOIIEro oOpa3oBaHUs, MOCKOIbKY
3/1€Ch MPOMCXOANUT 3HAKOMCTBO CO CIIOCOOAMM M3MEpeHUs] PU3NYECKUX BEIUYUH, (popMupyeTcs
NOHUMaHWE TPUHIMIIOB JEHCTBHS aHAJIOTOBBIX M3MEPUTENBHBIX MPUOOPOB M OOecreunBaeTcs
Mepexo/] K UCMOJIb30BAaHUI0 MHCTPYMEHTOB ITU(POBOIM JTaOOpATOPUH.

[TpuHIMIT TpHOpPHUTETa  YYSHUYECKOTO  OKCIEPUMEHTa I peallu3allid  CHUCTEMHO-
JEeSTENIbHOCTHOTO Moaxonaa. Peanm3zanusi CHCTEMHO-AESITENILHOCTHOTO MOAXO0/Aa B OOyYeHUU
€CTECTBEHHO-HAyYHBbIM IpeMeTaM Oa3upyercss B IMEpBYIO O4epeab Ha BOBJICYEHUU
00ydJaronuxcsi B MPAKTUYECKYIO JEATEIBbHOCTh MO TMPOBEACHUIO HAOMIOJECHUN U OIBITOB.
[ToaToMy 3HAUWTENbHAS YACTh HAONIOJEHUI M OMBITOB, KOTOPHIE B TPAAMIIMOHHOW METOIMKE
Ipe/UIarajfuch Kak JIEMOHCTPAIMOHHBIC, TIEPEHECEHBl B pa3psij ydeHH4eckux padot. Cremyer
OTMETHUTh, YTO B HACTOSIIEE BpeMsl U3ydeHHe PU3UKH, XUMUU U OMOJIOTUU B OCHOBHOM IIKOJIE U
Ha 0a30BOM YypOBHE CTaplIed INKOJBI OPHEHTHPYETCS Ha OCBOEHHE €CTECTBEHHO-HAYYHOMH
TPaMOTHOCTH, KOTOpOE WJAET uepe3 pa3BUTHUE CIIOCOOHOCTEH YdYaluXcsl aHAIM3HPOBATH
Pa3HOOOPa3HYI0 €CTECTBEHHO-HAYUHYIO HH(POPMAIINIO U UCIIOIB30BATh TIOJYUYCHHbBIC 3HAHUS TSI
OOBSICHEHUSI SIBJIGHUH H TPOIECCOB OKPYKAIOIIET0O MHpA; MOHUMATh OCOOCHHOCTH
HCIIOJIB30BAaHUA METOJOB CCTCCTBO3HAHUA [JId IMOJMYYCHHSA HAYYHBIX JAaHHBIX; IIPOABIATH
CaMOCTOSITENILHOCTh CYXJACHUW W TMOHMMATh POJb HAYKHM M TEXHOJOTMYECKUX WHHOBAIMN B
pasBUTHUU 06HIGCTB3; 0CO3HaBaThb BAXXHOCTH HAYYHBIX I/ICCHG}IOBaHI/Iﬁ U HUX CBA3b C HAIIUM
MaTepuadbHBIM OKPYXKEHHEM H COCTOSHHEM OKpyxkaromei cpeapl. OpueHTtamuss Ha
€CTECTBCHHO-HAYYHYIO TPAMOTHOCTH TPEIoJaraeT akileHT Ha METOJIOJIOTHIO HAYKU U



HaIpsIMYIO CBS3aHO Kak ¢ OOIIMM YHCIIOM YYEHUYECKUX OIBITOB B KypCcax €CTECTBEHHBIX HayK,
TaK ¥ HAIPaBIEHHOCTHIO UX Ha ()OPMUPOBAHNE CAMOCTOSTEIIPHOCTH JEHCTBHUI NPU MPOBEACHUN
HaOIIOJICHUH, U3MEPEHUN 1 UCCIICTOBAHMM.

Hcnonp30BaHue CpeACTB HATSIHOCTH W y4eOHOro oO0OpyIOBaHHsS B Y4eOHOM Mporiecce
HAIpaBJICHO HA BBIOJHECHUS CICIYIOUIMX (YHKIHIA: 00ecreunBaoT 0oJiee MOIHYI U TOYHYIO
uHopMaIno 00 U3y4aeMOM SIBICHHU MM OOBEKTE U TEM CaMbIM CIIOCOOCTBYIOT MOBBIIICHHIO
KadecTBa 06yquH51; IOMOTral0T B MaKCHUMaJIbHOU MCPEC pPa3BUTh IMO3HABATCIBHBIC HHTCPCCHI
yYaIUXcs; MOBBIIIAIT YPOBEHb HAMIAAHOCTH M JOCTYITHOCTH OOYUYCHHS;, YBEIMUHBAIOT 00bEM
CaMOCTOSTEIILHOW pabOThI yUYallluXcsl Ha YPOKE U BHEYPOUYHOM JCSITEIbHOCTH; CO3AI0T YCIOBUS
JUIi  OpraHM3alldk  MPAaKTUKO-OPUCHTHUPOBAHHON  MPOEKTHOH M HCCIEI0BaTEIbCKON
JIeATEIbHOCTH; JAI0T BO3MOXKHOCTBH JIOCTYITHEE M TIIy0)Ke PACKpPBITh COJCpKaHHE ydeOHOro
Marepuaa, CocoOCTBYIOT (POPMUPOBAHHUIO Y YUAIIUXCS TTOJIOKUTEIBHBIX MOTHBOB O0YUCHHS.

Baxneiimeli yacteto ocHamieHusi Llentpa "Touka pocra" siBisiercs nmugpoBas j1aboparopus,
NepeYeHb JATYUKOB KOTOPOM TO3BOJISET HCIIONB30BATh ATy JIA0OPATOPHIO TMPU H3YYCHHUH
busuky, XuMud ¥ OHOJOTHH. BBeleHne B MIKOIBHBIN IKCIEPUMEHT HMU(POBBIX TATYUKOB IS
pEeTHCTpaIMK Pa3IMIHBIX BEJIMYUH U BO3MOXKHOCTH HCIIONB30BaTh KOMIBIOTEP (cMapTdOH WiH
IUTAHILIET) JUIS pacyeToB U OPOpPMIICHHUS PE3YyJIbTaTOB OIBITOB, MO3BOJIAET MEPEHTH HA HOBBIN
KaueCTBEHHBIM YPOBEHb MPOBEACHUS U3MEPEHUM, YIIPOCTHB MPOIECC U3MEPEHUN U TOBBICUB UX
TouHOCTh. llosBNeHue UUGPOBBIX TEXHOJOTUNH B J1A0OPATOPHBIX pabOTax TMOBBIIMIAET HX
aKTyaJbHOCTh W TPUBJICKATEIBHOCT B CO3HAHUU COBPEMEHHOTO IIKOJbHUKA, YCHIIUBACT
HATJSTHOCTh KaK B XOJIe ONBITOB, TaK M HpH 0OpabOTKE pe3yNbTaToOB C HCIOIb30BAHUEM
MPOrPaMMHBIX CPEACTB. {1 AKCIIEPUMEHTOB 1O OMOJIOTUH W XUMHUHU ITO SBJSICTCS 3HAYMMBIM
MEPEX0JI0M OT KaYeCTBEHHBIX HAOIIO/IEHUI U OIIBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTaM.

Hcnonb3oBanue LIPI(I)pOBOfI J'Ia60paTOpI/II/I CYIICCTBCHHO M3MCHACT NOAXOAbI K IMPOBCACHHUIO U
ACMOHCTpAalMOHHBIX, 1 YYCHUYCCKHX OIIBITOB:

Hcmons3oBanne III/I(l)pOBI)IX JAaTYUKOB B Ka4YC€CTBC HN3MCPUTCIBHBIX HHCTPYMCHTOB HU3MCHSCT
noAXoAbl K MPOBCACHUTO TPAMBIX H3MepeHHfI (1)I/I3I/I"ICCKI/IX BCJINYHMH.

TpaauLIMOHHO B KayecTBE CPEACTB M3MEPEHUs HCHOJIb30BAIUCH MPOCTEHIINE HHCTPYMEHTHI
(ppIYaKHBIE BECHI M Pa3HOBECHI, MEH3YpPKa, JHHAMOMETp, TEPMOMETP) M CTPEIOYHBIE TPUOOPHI
(aMnepMeTp U BOJIBTMETD).

Hcnons3oBaHue I_II/ICI)pOBLIX JAAaTYHUKOB MMO3BOJIICT HA COBCPHICHHO APYTIOM Ka4€CTBCHHOM YPOBHC
MMPONU3BOJANUTE HU3MCPCHHA BPEMCHU, PACCTOAHHA, HWMCTH BO3MOXHOCTH PErUCTPHUPOBATH U
Ha6J'IIO,I[aTB HU3MCHCHHUC BO BpPEMCHH TaKUX BCJIIMYMH KaK TEMIIEpaTypa, JSJICKTPUYCCKOC
HaIps>KCHUE, CUJia TOKa U T. 1.

OTH BO3MOKHOCTH MMO3BOJIAOT, HAIPUMEP, Ha YPOKaAX (bI/I3I/IKI/I C BBICOKOI TOYHOCTBIO HU3MCPUTH
MIHOBCHHYIO CKOPOCTH TCJia, ABMXKXYIIECTOCA HEPABHOMECPHO, Ha6J'H-O)IaTI) B JJUHAMHKCEC ITPOLECC
3HeKTpOMaFHI/ITHOﬁ HHAYKIOUU, BO3HUKHOBCHUC HW U3MCHCHHC HHAYKIIMOHHOI'O TOKa,
HCCIICA0BATh HM3MCHCHHUC TEMIICpATyphl C TCUYCHHUEM BPEMCHHU B IIPOHECCE YCTAHOBJICHUSA
TCIIJIOBOI'O paBHOBECHUA U T.A.

Ha ypokax Ouojoruu mnosBIsS€TCS BO3MOXKHOCTh TMOJYYUTh KOJUYECTBEHHbIE NaHHbBIE IPH
MIPOBEJICHUH OIBITOB, HANpUMeEp: MpHU OINpeAeNeHUH (aKTOpOB, BIHUAIOIMIUX Ha CKOPOCTh
nporecca (OTOCHHTE3a, MPH W3YYEHUHM JIbIXaHUS KOPHEH M JIMCThEB, NPU HCCIIEAOBAHUU
YCIIOBHM NpOPacTaHus CEMSH U T.J.



Ha ypokax XuUMHUM Ha KOJWYECTBEHHBIH YpPOBEHb IMEPEXOJAT MPAKTHUYECKHE PAOOTBI IO
M3YYEHUIO TIpollecca AJIEKTPOJIN3a, HUCCIEIOBAHME HK30TEPMUUECKHX U DHIOTEPMHUUYECKUX
peakumii, TemoBoro 3ddexra ropeHus TormBa U T.a. C HCHOJb30BaHUEM TPAAUITMOHHBIX
"aHAJIOTOBBIX" CPENICTB MOAOOHBIC U3MEPEHUS BBHITTOJIHUTH HEBO3MOXKHO. OHAKO, TP TIEPEX0/Ie
Ha HUGPOBYIO JaOOPATOPUIO B TEMAaTHUYECKOM IUIAHUPOBAHMM HEOOXOIUMO MPEAYyCMOTPETh
JIOTIOTHUTEIbHOEe  BpeMs 1 oOydeHus paboTre ¢  JaT4MKamu, BKIOYas COOpKY
SKCTIIEPUMECHTAIBPHOW YCTAHOBKM C JaTYMKaMM, CHITHE IIOKa3aHUH C DKpaHa KOMIIBIOTEPaA,
ONPEAEIIEHUE TTOTPEIIHOCTEN U3BMEPEHUI.

st paboThl ¢ UGPOBBIMH TaTYMKAMU HCIIONb3YETCS CHEUAIBHOE MPOrpaMMHOe 00ecrieueHue,
YCTaHOBJIEHHOE Ha KOMIIbloTep. JJii KOMMYHUKAUU U(PPOBBIX JATYUKOB, 3aMCH U XPAHEHUS
uH(OpMaLINH, TIOYYEHHON C UX TIOMOLIBIO, IIM(POBas 1a00paTopusi UCTIONB3YETCsI B KOMIUIEKTE
C HOYTOYKOM ¢ HEOOXOIMMBbIM YCTAaHOBJICHHBIM IIPOrPAMMHBIM 00€CIIE€YEHHEM.

Hcnonb3oBaHue KOMIBIOTEPHOH ()OPMBI PErMCTpaAlMM IMOJIYYEHHBIX 3HAUEHUH M MOCTPOEHUs
rpaduKoOB HM3MEHSET NOAXOAbl K O(opMiIeHHIO Ta0OpaTOPHBIX W NPAKTUYECKHX padoT
00y4aroIuMucs.

JlaHHBIC, TIOJYYEHHBIC TIPU OMOIIU THU(PPOBBIX JATYMKOB, BHOCATCS B JICKTPOHHBIC TAOIUIIBI,
4YTO TIIO3BOJIACT CTPOUTH Fpa(l)I/IKI/I 3aBUCHUMOCTEN HCCICAYCMbIX BCIIMYMH Ha 9KpaHC
KoMmrbioTepa. Ha OCHOBaHWMM 3TUX TpapuUKOB [eliaTh BBIBOJIBI O XapaKTepe 3aBUCHUMOCTH
BEJIMYMH OT BPEMEHU WM JAPYyrux mnapameTpoB. Ha yrmyOrmeHHOM ypoBHE Ieinecoo0pa3Ho
o0y4yaTh TPOBOJMTH  AalPOKCUMAIIMIO  BBIOPAHHBIX TOYEK HMTOTOBOM  TpadUUecKOi
3aBHCHUMOCTBIO.

OTH HOBbIE€ BO3MOYKHOCTH IO3BOJISIFOT aBTOMAaTU3UPOBATh PYTHHHBIE MPOLEIYpbl 3aIIOJHEHHS
TaOJHIL, BHITOJHEHUE OJHOTHITHBIX PacueToB, mocTpoeHus rpadukoB. Lludposas doroxamepa
no3BoJsieT chororpagupoBaTe COOpaHHYIO ASKCHEPUMEHTAIBHYIO YCTAHOBKY M TPHKPEIUThH
dororpaduro B 3neKTpoHHBIN oT4eT. TakuM 00pa3oM, OCyILIeCTBISETCS MEepexo] K 0hOpMICHUIO
HNIEKTPOHHOTO OTYeTa O MPOAETAHHOM SKCIEPHMEHTE, HMPOEKTHOW WM HCCIIEI0BATENbCKON
pabore.

B03MOXHOCTh MCIONIB30BaHUsI BHICOHAOTIONCHHS 3a MPOILIECCOM BBIMOTHEHUS MPAKTHUUYECKUX
paboT 00yJarOIIUMHKCS U3MEHSIET MOIX0/IbI K OLICHUBAHUIO padoT.

ONEKTPOHHBIM OTYET O MPOJEIAHHOM MpPaKTHUYECKOM paboTe MOXKET COMNPOBOXKAATHCA
NpPUKpEIUIeHHON ¢oTrorpadueli, KoTopass IMO3BOJIIET OLEHHBATh MPABUIBHOCTh COOpPaHHOM
AKCIEPUMEHTAJIbHOW YCTaHOBKHM, Oo0Jiee TOJHO ONPENeNaTh TMOJHOTY M MPaBUIbHOCTD
IIPOJIETIAHHOTO HCCIEeN0BaHus, aHaJIU3UpOBaTh JIOCTOBEPHOCTh IIPEICTABIICHHBIX
DKCIIEPUMEHTANIBHBIX JaHHBIX. [IpM OJHOBPEMEHHOM BBINIOJHEHWM pPAa3HBIMU T'PYIIIaMH
00y4aroImuXxcsi Pa3HbIX HCCIIEAOBATENLCKUX PAa0OT 1enecoo0pa3HO HMCIONb30BaTh BUIE03aAMHCh
BCEro xojia paboT. B 3TOM cilyuae OLEHMBATHCA MOTYT HE TOJBKO IPEIMETHBIE PE3YJbTATHI,
CBA3aHHBIC C IIPOBEIACHUEM KOHKPETHOIO OJKCIIEPUMEHTa, HO M KOMMYHHUKATHBHBIE U
pEeryJnaTUBHbIE JEHCTBUS: IJIAaHUPOBaHUE pPabOThI, OTCIEKUBAHUE XoJa PabOThl, KOPPEKIIHs
IlaHa paboThl, KOMMYHHUKAIMsl B COBMECTHOM JEATEIbHOCTH, HaIW4ue (WIM OTCYTCTBHUE)
KOH(JIMKTOB U CIIOCOOBI MX PEIIECHUSI.

Hcnonb3oBanue nudpoBbIX 1a00paTopuil CYIIECTBEHHO PACIIUpPSIET CIIEKTP BO3MOXKHBIX OIBITOB
U MCCIIEZIOBAHUN, OCOOEHHO 3TO KacaeTcsl U3y4eHusi OMOJIOTUH U XUMUU.

PaCH_II/IpeHI/IC CIICKTpa BO3MOKHOCTEHX MOXKHO MNPOUJUIFOCTPUPOBATL HA HNPUMEPEC HN3YUCHUS
BHCKTpOMaFHHTHOﬁ HHAYKIHUU B KypCC (bl/ISI/IKI/I. HpI/I HCIIOJIb30BAHHUU CTPECIIOUHOTO aMIICPMETPa



TPaAWLMOHHO HAOMIOAAIOT UL ()aKT BOSHUKHOBEHHUS MHAYKLIHOHHOTO TOKa B NMPOBOJHUKE U
M3MEHEHUE €ro HamnpaBJICHUs TpPU U3MEHEHUU CKOPOCTH BHECEHHUsSI MarHuTa WIH €ro
noJsisipHocTU. Mcrnonbp3oBanue MUQppoBOro AaTyuka MO3BOJISIET MONY4YUTh ocuuuiorpammy DJ1C
MHAYKIIMY, BO3HUKAIOIIEH B KaTyIIKe, IPU IPOJETE 4Yepe3 HEe MarHurta. IJTO I103BOJISET
CpaBHMBaTh 3HadeHHs] MakcuMalbHbIX DJIC mpu mposere yepe3 KaTyllKy MarHuTa ¢ pa3HbIMU
CKOPOCTSIMU M C pa3HOM IOJSPHOCTHIO, aHAIM3UPOBATh BHJI IOJYYEHHOH 3aBHCHUMOCTH,
KOHCTPYHPOBATh KCIEPUMEHTAIbHBIE 33/1a4H 110 U3yYEHHIO 3JIEKTPOMArHUTHON UHAYKIUH.

[udposas maboparopusi MO3BOJSIET OPraHU30BaTh IMPOEKTHYI M y4eOHO-HCCIEI0BATEIbCKYIO
NeSITeIbHOCTh IIKOJBHUKOB KaK B paMKaX YPOKOB, TaK M BO BHEYPOUYHOH JEATEIHHOCTH.
Hanmnume pa3HooOpa3HBIX LUQPOBBIX TaTYMKOB [aeT BO3MOXHOCTh IIPOBOJIUTH CaMble
pa3HOOOpa3HbIe HCCIEIOBAHUs, ONUPAsACh HAa MHTEpechl oOyuaromuxcs. B kadectBe mpumepa
MOKHO TPUBECTH HCCJIEJOBAHMS SKOJIOTHUECKON HANpPaBICHHOCTH IO BBIABICHUIO (DAaKTOPOB
3arpsA3HEHUs] OKPYKAIOLICH CpelIbl, N3YUYEHHIO 3KOJIOTUYECKOTO COCTOSHHS MOMEIIEHUH HIKOJIBI,
HOYBBI, BO3yXa B HACEIIEHHOM ITyHKTE M T.A. MccienoBaTenbckue paboOThl C MCHOIb30BAaHHEM
UQPPOBBIX JTaTIMKOB IesecooOpa3Ho mpemiarate ydammMmcss 10 - 11 kmaccoB B pamkax
00s13aTeNbHON Ui HUX HPOEKTHOM AEATENbHOCTU. BBINONHEHHE TaKMX MPOEKTOB SBIISCTCS
OCHOBAHHEM ]IS OLIEHKH HE TOJBKO YPOBHS C(hOPMHUPOBAHHOCTH MPEIMETHBIX PE3yIbTATOB, HO
UTOTOBOHM OIIGHKM JTOCTHIKCHHUSI METAlpEeMETHBIX PEe3yJbTaTOB O0YYEHHs: KOMMYHHUKAaTHBHBIX
(KOTOpBIE OLIEHMBAIOTCS KaK B IPOLIECCE MPOBEIACHUS PAOOTHI, TaK M B IPOLECCE 3aIIUTHI
NPOEKTa WM MCCIICAOBAHNS) U PETYIATUBHBIX (KOTOPBIE OLICHUBAIOTCS B MPOLIECCE BHITOTHEHUS
IIPOEKTA).

OcHamenue ans  u3yd4eHHs (PU3UKM  TPENCTaBICHO B BUAE OOOpyIOBaHUS s
JEMOHCTPAIIMOHHBIX OMNBITOB W 00OpPYIOBaHHS AN Ja0OpPaTOpPHBIX PabOT M YUYEHHYECKUX
OTIBITOB, BKJIFOUAs OOIIYIO ISl €CTECTBEHHO-HAYYHOTO IIMKIJIA IU(PPOBYIO J1a00PaTOPHUIO, a TAKKE
uudpoByro naboparopuro Mo ¢uszMke (KaKk IOMOJHUTENBHBIA 3JIEMEHT A YriayOJIeHHOTro
U3y4eHHUs (PU3UKN).

JleMoHCTpaliMoOHHOE 00O0py/nOBaHHE 00€CIeUrnBaeT BO3MOXXHOCTH HAONIOJEHUS OOJBIIMHCTBA
W3Y4aeMbIX SIBJIEHUH, NPOLIECCOB M 3aKOHOB. JTO BO3MOXHO IPH ONTHUMAJIBHOM COYETAaHHUU
AQHAJIOTOBBIX M LU(POBBIX CPENCTB HAOIIOACHMS, aHAIM3a U3MEpUTENbHON MHpopMaluu. Tak,
Hampumep, i Kypca (U3MKH OCHOBHOHM IIKOJIBI €CTh BO3MOXHOCTb JIEMOHCTpAIUH
KIIACCUYCCKUX JCEMOHCTPAIIMOHHBIX OJOKCIICPUMCHTOB: TMAACHHUEC TCJI B pr6KC HBIOTOHa,
JIEMOHCTpalMs JecTBUsl aTMOC(epHOro AaBiieHus, 3akoHa [lackans, n3MeHeHHs oObema Telnl
IIpU HarpeBaHUM (OXJIAXKJIEHUH), MPUTSKEHUsT MoJeKyl U T.4. Habop mo anekrpocratuke naer
BO3MOXXHOCTb JIEMOHCTpALlMM IEKTPU3ALMKA TeJl, 3aKOHA COXPaHEHMs 3apsia, JIMHUAN
HAINPSHKEHHOCTH DJIEKTPUYECKOTO TOJIT M T.J. M MOXKET HCIIONIb30BaThCcs Kak 8 Kiacce MpH
U3y4EHHUH JIEKTPOMArHUTHBIX SBJICHUH, Tak ¥ B 10 Kiacce mpu n3y4eHUH JIEKTPOCTATUKH.

[Ipu mnpoBeneHUH JEMOHCTPALIMOHHBIX OIBITOB JOJDKHBI COOMIOAATbCS TpeOOBaHUS K HUX
HarJsIIHOCTU (SICHAsi U MOHATHAS MOCTaHOBKA OMbITAa), BUAMMOCTH Ul BCEX yYallMXcs Kiacca
(pu HANMMYUHM MEJIKUX JieTajeil CIOIb3yeTcs UX YBEIMYEHHOE N300paKeHe Mpu OMOIIH BeO-
KaMephbl), SMOLMOHAIIBHOCTH U, 110 BO3MOXHOCTH, 3aHUMATEIBHOCTH (JIEMOHCTPALIMOHHBIN OIBIT
JIOJKEH BBI3bIBATh MHTEPEC Y4alIUXCs, CO37aBaTh MOTHBALMIO K H3YyYEHUIO MpeAMEeTa) U
yOeauTenbHOCTH (TMOKa3bIBaTh TOT 3((eKT, Ha JEMOHCTPALIMIO KOTOPOTO OH OBLT HAIIPaBJICH).

OnHako peanu3anus JEATEIBHOCTHOIO MOAXO0Ja B OOydyeHMHM (HU3MKE MEPEeHOCUT AaKIEHT ¢
JEMOHCTPAIIMOHHOT0 3KCIIepUMEHTa Ha ydeHnueckuidl. Hampumep, mo MexaHuke mcciiejoBaHne
KHHEMAaTUYeCKHX 3aKOHOMEPHOCTEH, 3aKOHOB JMHAMUKH, KOJIEOATENbHBIX  JBM)KEHHUM
MIEPEHECEHO B YUYEHHWYECKUH HKCIEPUMEHT C COOTBETCTBYIOIIMM HabopoMm obopynoBanusd. [Ipu
U3YyYEHHH JIEKTPOAMHAMUKY JJabopaTopHOE 000pyI0BaHHE MO3BOJISIET HCCIE0BATh HE TOJIBKO



3aKOHBI ITOCTOSTHHOTO TOKA, HO C HMCIOJB30BAaHHEM KOMIBIOTEPHOTO OCIHIUIOrpada Mmo3BOJISET
MpOHAOMIOaTh M MCCIEAOBATh DJJEKTPUYECKHE IIENU MEePEeMEHHOrO TOKa, OJOK JHOJOB
MO3BOJISICT KCCJICIOBATh BOJBTAMIICPHBIC XapaKTEPUCTUKU auona. [Ipu HW3ydeHWH ONTHKH
nabopaTopHoe OOOpPYJOBaHME TO3BOJSET M3YYUTh 3aKOHBI T'€OMETPHYECKOM  ONTHKHU
(mpenoMIIeHHE CBETa B MOJIYIIMJIMHIPE U MOJydeHHEe U300paKeHHs B JIMH3aX) M MPOHAOII0IaTh
OCHOBHBIC SIBJICHHSI BOJIHOBOM ONTHKH (MHTepQEpEeHIHS U TOJSIpHU3aIus), HCCIEA0BaTh
nudpakiuio cBera (qudpakinoHHAs PEIIETKA).

B cooTBercTBUM C MpEIMETHBIMH pe3yJbTaTaMu OO0ydeHus (Qu3uKe o000pynOoBaHHUE JUIS
YUYEHHUYECKUX OIBITOB 00ECIIEYMBAET MPOBEJICHNUE CIECIYIOIUX TUIIOB PadoT, CrPYyNITUPOBAHHBIX
0 BUJIaM JEATEIIHOCTH, HE3aBUCUMO OT MX TEMAaTH4YECKON MPHHAIIC)KHOCTH:

1. IIpoBenenue mnpsMBIX H3MEPEHUN (PHUINYECKUX BEIUYUH (M3MEpeHHe Macchl, o0beMa
JKUJKOCTH, TEMIIEpaTypbl >KUJIKOCTH, CHUJIbI, CWJIbl TOKa, HANpPsDKEHHs]) C HCIOJIb30BAHHEM
AQHAJIOTOBBIX U UGPOBBIX MPUOOPOB.

2. llpoBepka 3aJaHHBIX MPEANONIOKEHUN (TpsAMble H3MepeHUs (U3MUYECKUX BEIUYUH U
CpPaBHEHME 3aJJaHHBIX COOTHOIIEHUH Mexay HuMHK). Hampumep: mpoBepka ycioBHHl I1aBaHUs
TeJl, YCIOBUN paBHOBECHs pblyara U OJOKOB, 3aKOHOMEPHOCTEH TOCJIEeI0BAaTENILHOTO U
NapajuIeJIbHOTO COEAMHEHNUS TPOBOJHUKOB U T. 1.

3. Pacder mo moiy4eHHbIM pe3ylbTaTaM MPSMbIX H3MEPEHUN 3aBUCMMOTO OT HUX HapamMerpa (B
OCHOBHOI1 1IKoJe) u kocBeHHble u3Mepenus (B 10 - 11 kmaccax). Hampumep: yckopenue Tena
IpY PaBHOYCKOPEHHOM JBM)KCHUH, YCKOPEHHE CBOOOIHOTO MAaJeHHS, KECTKOCTH IPY)KHUHBI,
KOA(UIIMEHT TPEHUS CKONBKEHHS, MEXaHHuecKas paboTa U MOIIHOCTb U T.1I.

4. HaGnroseHue sIBICHUM U IOCTAHOBKA OIBITOB (HA KAUECTBEHHOM YPOBHE) IO OOHApY)KEHUIO
(GakTopoB, BIMSIOIIMX HA MPOTEKAHUE JaHHBIX sABJIeHUN. Hanpumep: mnpsmMoauHelHOe
pacrpocTpaHeHHE CBETa, JUCIIEPCUsl CBETA; N3yUYE€HUE CBOMCTB N300pakeHUs B INIOCKOM 3€pKajie
U T.II.

5. HccnenoBanue 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT IPYrOM C MpeacTaBICHUEM
pe3ysbTaToOB B BUjAE I'paduka U pacyera UCKOMOro mapamerpa. Hampumep: 3aBUCHMOCTH MyTH
PaBHOMEpHO ABMXKYILEroCs Telaa OT BPEMEHUW JBHKEHHUS TeEJa; CHIIBI TPEHUS CKOJBXEHUS OT
CHJIBI HOPMAJILHOTO JIaBJICHUs, KauecTBa 0OpaObOTKU MOBEPXHOCTEN Tel U HE3aBUCUMOCTH CHIIBI
TPEHUs OT IUIOIIAAU CONPUKOCHOBEHMS TE€J; CWIBI YIPYTOCTH OT YJUIMHEHUS IPYXUHBI;
BBITJIKUBAIOIIEH CUJIbI OT 00beMa MOrPYKEHHOW YacTH Tejda U OT IUIOTHOCTH KHJIKOCTH, ee
HE3aBUCHMOCTH OT INIOTHOCTH T€Ja, OT MIyOUHBI, Ha KOTOPYIO NMOTPY’KEHO TEJIO U T.JI.

JlaGopaTtopHoe 00OpyAOBaHHE OOECIEUMBAET CAMOCTOSATENBbHBIM YUEHHYECKUNH HSKCIEPUMEHT,
KOTOPBI MOKET UMETh pa3ianydHble (OpMbI: GPOHTATBHBINA SKCIEPUMEHT ((hPOHTATBHBIE ONBITHI
U JabopaTtopHble pabOThI), pabOTHl MPAKTUKyMa, Y4eOHO-HCCIIEOBATENbCKHE pPAa0bOTBl |
MPOEKThl AKCIIEPUMEHTaJbHOro Xapakrepa. Ilpu 53TOM HOpPMAaTHBHO-00S3aTEIbHBIM BHE
3aBHCUMOCTH OT YpOBHS M3y4eHus (pu3uku (0a30BbIA MM YriyOJ€HHBIH) U 00pa3oBaTeNbHON
porpaMMbl (OCHOBHAs WJIM CpPEIHSS IIKOJa) sBiseTcs (POHTaIbHBIA SKcrepuMeHT. MeHHo
MOCPEICTBOM  ()POHTAIBHOTO  SKCIIEPUMEHTa  JIOCTUTAIOTCS  MPEIMETHbIE  pe3yJbTaThl
HKCIEPUMEHTAJIBLHOTO  XapakTepa, a YyyallUMHUCA OCBAMBAIOTCS  CHOCOObI  JIEHCTBUH,
COOTBETCTBYIOIIIME YKa3aHHbIM BBbIIIE MATH TUaM paboT. JlaGopaTopHBI HpPaKTUKYM
11es1ecoo0pa3eH TOJIBKO MPHU YTIyOJIEHHOM yPOBHE W3yUYEHUS MIPEAMETA.

OnTuMaabHBIM U1 JOCTMOKEHHUS IIeleit IMPOBCACHUA (I)pOHTaJ'IBHOI‘O SKCIICPpUMCHTA ABJISICTCA
MMpEaACTaBJICHUC J'Ia60paTOpHOFO 060py,[IOBaHI/I}I U MaTCpuajioOB B BUAC TCMATUUCCKHX



KOMIUIEKTOB 10 MEXaHHUKEe, MOJIEKYJIApHOU (U3MKe, dJIEKTPUUECTBY U onTHke. Mcnonb3oBaHue
TEMaTUYECKHX KOMIUIEKTOB CIIOCOOCTBYET (POPMHUPOBAHUIO TAKOTO BAXKHEHIIETO YMEHUS, Kak
nox0op yyammmucs oOOpYIOBaHMS B COOTBETCTBHH C ILIENBIO UCCIENOBAHUS U3 H30BITOYHOM
HOMEHKJIATypbl TPEAJIO)KEHHOTO KOMIUIEKTa; II03BOJISIET IPOBOAMTH 3KCHEPUMEHTAIbHYIO
paboTy Ha JIO0OM STame ypoka; yMEHbIIAET TPYIOBbIE 3aTpaThl YUYHUTENs MPHU MOJATOTOBKE K
yYpOKaM, IIOCKOJIbBKY HE TpeOyeTCsl IEpEKOMIIOHOBKA 000pYJOBaHMsI B COOTBETCTBUHU C 3aJauaMu
KOHKPETHOI'O ypOKa.

[Tpy mIaHUpOBAaHUM MPAKTHYECKUX PabOT BaXHO MMETh B BHUIY, YTO NMPEIMETHBIC PE3yJIbTaThl
HKCIEPUMEHTAIBHOTO XapakTepa MOTYT OBITh OCBOEHBI TOJBKO HPU ONTHMAJIBHOM COUYETAHUU
KpPaTKOBPEMEHHBIX (DPOHTATIBHBIX OIBITOB U OJJHOYACOBBIX JJAOOPATOPHBIX PadoT.

BaxHoe 3HaueHWe uMeeT TOT (akT, YTO B COCTaB (DPPOHTAILHOTO OOOpPYIOBAaHUS HAPALY C
AHAJIOTOBBIMU BXOIAT U LII/I(prBbIe cpeacrBa MU3MCPCHUA. K uuMm orHOCATCA 3JICKTpOHHBIﬁ
CEKYHJIOMEp C JIaTYMKaMH, JJCKTPOHHBIC BEChl M JATYMKU IHQPpoBOH NadopaTopuu. Takum
o0pazoM, TpH TMPOBEAECHUU (POHTAIBHOIO SKCIEPUMEHTAa B OCHOBHOHW IIKOJIE YYEHUKH
3HAKOMSTCS C 3JICKTPOHHBIMU CIIOCOOAMH U3MEPECHUMN M BBIUMCIICHUIA.

brnok obopynoBanust ansg ydeHHUECKUX paboT mo ¢usuke chopmupoBaH Ha 0Oa3e MepedHs
o0OpynoOBaHUSl Ui TPOBEACHUS OCHOBHOTO TOCYAapCTBEHHOTO JK3aMeHa 110 (HU3UKE.
Hcnonp3oBanue mnpuOOpOB W 00OpyIOBaHHMS C EAMHBIMH JUII  BCeX OOydYaromuXcs
XapaKTePUCTHKAMHU MTO3BOJISICT CTaH/IapTU3UPOBATH POIEAYPHI BBITIOJTHEHUS
IKCIEPUMEHTAJIBHBIX 3aJJaHM HA dK3aMEHE W OOECICUUTh HAJIC)KHYIO OLICHKY PE3YJIbTaTOB Ha
OCHOBaHWH IKCIIEPTHOMW MPOBEPKHU OTBETOB oOydarommxcs. [Ipu 3ToM ocCHOBaHWEM ISl BBIBOAA
0 TIPAaBUJIHLHOCTH MPOBEICHUS JTAHHOTO OMBITA SBISIOTCS PE3YJIbTAThI, MOJTYYCHHBIC YUAIUMHUCS
MOCPEACTBOM IPSIMBIX H3MEPEHUH 3aJaHHBIX (PU3NICCKUX BEITUIHH.

HaGop nnst mpoBeaeHHsT OCHOBHOTO TOCYAApCTBEHHOTO 3K3amMeHa 00ecleurBaeT pa3padoTKy
HECKOJIbKUX OJIHOTHMITHBIX 3aJlaHUil TpHU HCIONb30BAHUHM OJMHAKOBOTO OOOpYyIOBaHUS C
Pa3HBIMH XapaKTePUCTHKaMH. DTOT TOIXOJ IEIecO00pa3HO HCIIONh30BaTh U MPH MPOBEICHUH
(GpOHTANBHBIX OMBITOB W JA0OpaTOpHBIX paboT. Hampumep, mpu MpoBEIEHUU HCCIEIOBAHUS
3aBHUCHMOCTH CHUJIbI TOKA OT HAIPsIKCHUA MOKHO BBIJACIWUTE B KJIACCC I'PYHIIBI, KOTOPLIC 6YJIyT
MPOBOAMTH JAHHOE HCCIENOBAHUE, HCIONB3YS PE3UCTOPHI C Pa3HBIM COMNPOTHUBICHHEM, H
nammouky. [1o pe3ynapTaTaM MOXKHO CPaBHUTH TOJYUYEHHBIE 3aBHCUMOCTH, OOCYIUTH TPAHHUIIBI
BBIMIOJTHEHMS 3aKkoHa OMa /IJisl yJacTKa IIeTH, ONPeeNIUTh COMPOTUBIIEHUS PE3UCTOPOB.

Crnenyer OTMETHUTh, YTO NpPH MPOBEACHUU (PPOHTANBHBIX ONBITOB M JAOOPAaTOPHBIX PabOT B
OCHOBHOH 1IKoie TpeOyercs 3amuch pe3yJbTaTOB BCEX MPSAMBIX H3MEPEHHH C y4eToM
a0COJIIOTHONW TOTPEIHOCTH. 3/1eCh IpPH HUCMOJb30BaHUM TPATUIMOHHOTO 000pYIOBaHUSA
(MEH3ypOK, JAMHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX aMIEPMETPOB M BOJBTMETPOB
abCOJIIOTHYIO TIOTPEIIHOCTh I1eNIecO00pa3HO CBS3BIBATH C IIEHOM JesieHus mpubopa, a IpH
nepexosie K IUGPOBBIM HHCTpyMeHTaM (UH(poBBIE BEChl M JaTUYMKH) YYUTh paboTaTh C
ONMHUCAHUSIMU O3TUX MpPUOOPOB, BBIAEISS JaHHbIE 00 aOCONIIOTHOW TOTPEeIIHOCTH, JHO0
npeJiaraTh 3Ha4eHHUe MOTPEIIHOCTH B TEKCTE 3aaHH.

[Ipy mpoBeneHWH UCCIECOBAHMS 3aBUCUMOCTEH OJHON (PU3NYECKOW BETUYMHBI OT APYroit
y4damuecs T0KHBI OCBOUTH MTOCTPOCHHE TpadUKOB C yKa3aHUEM aOCOMIOTHBIX MOTPEIIHOCTEH, a
IpU TPOBEACHUM pPaboT Ha MPOBEPKY MPEANONOKEHUH - yMETh CpaBHUBATh 3HAYCHUS ABYX
MPSIMBIX W3MEPEHHH C YYEeTOM aOCOJIIOTHOM TMOTPENTHOCTH (HAmpuMep, IyTeM CpaBHEHHS
WHTEPBAJOB TIOJYYCHHBIX 3HAUY€HM Ha uucinoBoil ocu). [IpoBeneHue wu3smepeHuit u
uccienoBannii B kypce ¢usukm 10 - 11 kiaccoB JIOMOJHSIOTCSA — HMCIOJIB30BAaHUEM
OTHOCHUTEJIbHBIX MOTPEIIHOCTEHN, yJalluecs JOJIKHbI HAYYUThCS PACCUUTHIBATH OTHOCUTEIbHBIC



MOTPEIIHOCTH B MPOCTEHUIINX CIIydasx MPSIMBIX U3MEPEHUN U CPAaBHUBATH TOYHOCTH PA3JINYHBIX
U3MEPECHUM.

OOpaiaeM BHUMaHHUE, YTO OLICHUBAHHUE JTAOOPATOPHBIX PA0OT JOJKHO 0a3MpOBaThCs, Kak U B
KPUTEPUSX OLICHUBAHUS HKCHEpUMEHTAIbHBIX 3agaHuii KM OI'D, He Ha mnpaBUIBHOCTH
odopmIIeHHS 0TYeTa 0 paboTe, a Ha MPABIWILHOCTH JIEHCTBUH IO COOPY YCTaHOBKH, MPOBEICHUIO
OTIBITOB, CHATHUIO MTOKa3aHUN MPUOOPOB.

OcHamenue Uit M3y4eHUS OWOJIOTHMM MPEACTaBICHO KOMIUIEKTAMH JE€MOHCTPAIIMOHHBIX
BJIQKHBIX IpPENapaToB, repOapueB W KOJUIGKLIUH MO Pa3sHbIM TeMaM Kypca OHOJIOTHH, a TaKxke
udpoBoii aboparopuell UIs MPOBEAEHHS NMPaKTHYECKUX padboT. Kpome Toro, mpu m3ydeHuun
OMOJIOTHH MOKET MCHOJb30BaTh LU(poBas gabopaTopus Mo OHMOJOTHU (KaK JOMOTHUTEIbHBINA
3JIEMEHT YIS yrITyOJICHHOTO N3YYeHHUS Kypca).

B yuebHoMm mporecce ywamiuecs: TOJDKHBI TOJYYUTh BO3MOXKHOCTh UYBCTBEHHOTO BOCHIPHUSATHUS
M3y4aeMbIX SBJICHUN M 00BEKTOB. OHAKO HM3y4yaeMbIE SIBJICHUS U OOBEKTHI HE BCErJa MOTYT
OBITh HEMOCPEACTBEHHO BOCIPOM3BEIEHBI WM IOKa3aHbl B y4eOHOM MoMmelleHuu. B 3Tom
ciydae yyeOHOe 00OpynOBaHHME JaeT BO3MOXKHOCTh MX BOCIPOHM3BECTH OIOCPEAOBAHO, Yepe3
KOJUIEKIINIO, TepOapHbIil TUCT, MUKPOTMpEnapar, MoJiejb, BUIEOPparMeHT U T.II.

Brnaxnble mnpemapaThl TPENCTaBISIIOT 000N HaTypaibHblEe OOBEKTHl, CMOHTHPOBAaHHBIE Ha
CTEKJISIHHOW IUIACTUHKE U OIYIIEHHblE B CTEKJISHHBIM LWIMHAP C KOHCEPBUpPYIOIIEH
KUAKOCTBIO, TNOO TpeACTaBICHHbIC B IUIACTUKE. 3/1€Ch MpeAJiaratoTcsl TOTalbHbIE Mpenaparsl,
MO3BOJISIIOIINE M3y4aTh BHEIIHEE CTPOCHHE OpraHuM3Ma WM ero dactu, (Hampumep: "Kopens
0o6oBoro  pacreHuss ¢  kinyOenpkamu", "lagroka"); aHaATOMHUYECKHME  Tpenaparsl,
[pelHAa3HAYCHHbIE I M3YYEHUsS BHYTPEHHErO CTPOEHMSI OpraHu3Ma WIM €ro OpraHoB
(mampumep:  "BuyTpenHee crpoenHue srymku", "BHyTpeHHee cTpoeHHEe  NOTHIBI");
Ouojoryyeckue Ipenaparbl, JarollMe IMPEACTAaBICHUE O CTaAudX PpPa3BUTUS OpraHu3Ma
(Hanmpumep: "Pa3Butme koctucTOil pbIOB", "PazButme Kypuisl"). Briaxxble mnpenapaThl
MCIIOJIB3YIOTCSl KaK pa3faTO4HbI MaTepuas B MpoIlecce JEMOHCTpAIMU IpU U3yYEeHHUH HOBOIO
MaTepuaia WM B MPOILIeCCe BBIMOJHEHUS NPAKTHUYECKUX 3aJaHMid, pa3padOTaHHBIX Ha UX
OCHOBE.

I'epbapun - coOpaHue MPECCOBAHHBIX, 3aCYIIEHHBIX PACTEHUM WIM MX 4YacTed MoMoraroT
u3y4aTh PACTCHHE B KaOMHETE U y3HaBaTb €ro B IIPUPOJIE, a repbdapusanys - Haudojee IpocTou
croco0 COXpaHEeHHs PAacTeHHM M UX dYacTell B TeYeHHE JIUTEIHHOro BpeMeHH. B mepeune
npejiaraeTcsl cuctemaruueckuil repOapuii (Hampumep, "OCHOBHbBIE TpyNIbl pacTeHuil") u
repbapuii mo oOmeil Ouosoruu (KOTOPBHIN MO3BOJIET MPOMIUIIOCTPUPOBATH H3MEHUUBOCTH,
UCKYCCTBEHHBI OTOOp, CHUCTEMAaTHYECKUE KaTEeropuu M BHA000pa3oBaHME, JUBEPreHIUs U
KOHBEPreHIUs, TOMOJIOTUYHbIE U aHAJIOTMYHBIE OpraHbl, PyAUMEHTApHbIE OpraHbl, apoMopdo3,
yavoananTauus  (QEHOTHII M TEHOTUI, MOJUIUIOWIMs, OTHalieHHas TuOpuau3anys,
B3aMMOJICIICTBHE paCTeHHI ¢ aOMOTHYECKUMH (paKTOpaMu Cpe[ibl, B3aUMOJECICTBHE PAaCTeHHH ¢
ouoTnueckuM QaxTopamu cpezbl). ['epbapHbIii MaTepuan HCHONB3YIOT KakK pPa3laTOYHbBIN
MaTepuai A AEMOHCTPALUU U3ydaeMbIX OOBEKTOB, JUISl BHIIOJIHEHUS MPAKTUYECKUX 3aaHui
IpY 3aKperIeHUH MaTepHralia Uil JUarHOCTUKY y4eOHBIX pe3yJIbTaToB.

Takxe NpeacTaBleHbl KOJUIEKIMH - HaOOphl NPEIMETOB WM BELIECTB, MOJOOpPAaHHBIX IO
onpeneNeHHbIM TNpu3HakaM. OObeKTaMM HUX MOTYT OBITh paclpaBi€HHBIE M 3aCyLICHHbIC
HAcCeKOMbIE, PaKOOOpa3HbIe, PAKOBUHBI MOJUIIOCKOB, OTJIEIbHBIE YaCTHU CKEJIETOB )KMBOTHBIX. B
KOJUIEKIMSIX COYETAIOT HaTypalbHble OOBEKTHl ¢ UX M300paXeHHWEM B BHJIE PUCYHKOB WM
mysskedl - umutauuid. [IpeanoxeHHble B mnepeyHe MOpP(OIOrHueckue KOJUIEKIUU JaroT
IIPEACTABJIICHUE O BHEIIHEM CTPOCHMM OPraHOB WM UX YaCTEW, MO3BOJIAIOT IPOBOAUTH



CpaBHEHHMs OOBEKTOB, BBIICHATH MX OOLIME YepThl W YepThl pa3nuus (HampuMmep:
"IIpeacraBuTeNn OTPSIOB HACEKOMBIX" M Jp.); OOHIEOMOJIOTMYECKUE KOJUIEKLIUU TO3BOJISIOT
BBISICHATh B3aMMOCBSI3M B OpPraHUYECKOM MHUpPE, paccMaTpuBaThb pPa3BUTHE OPraHU3MOB,
IPOCIIEKNUBATh 00IIEONOIOrHYeCKre 3aKOHOMepHOCTH (Hampumep: "IIpumepbl 3amUTHBIX
npucnocoOieHnii y HacekoMbix"). Komnekiuu, kak 1 rep0bapuu, HCHOIb3YIOT KaK pa3gaTOuHbIN
MaTepHai Jjs JIEMOHCTPALUU HU3y4aeMbIX OOBEKTOB, JJISI BHIOJHEHHS MPAKTHUECKUX 3aJaHHUN
IpY 3aKpeIvICHUH MaTepHralia Uil JUarHOCTUKU y4eOHBIX pe3yJIbTaToB.

O3HakoOMJICHUE YYalIUXCs ¢ MUKPOCKOIMYECKHUM CTPOCHHEM >KHMBBIX OPraHHW3MOB - OJIHA U3
[JIaBHEHIIUX 3aJlad HayKH, MO3BOJISIONIMX IOABECTH IIKOJbHUKOB K NMOHUMAHUIO €IMHCTBA
opranuueckoro mupa. Jlus mpoBefeHHs J1aOOpaTOpHBIX paboT B IUGPOBYIO J1a00OpaTOPHUIO
BKJIFOUEH MHUKPOCKOII, 2 B KOMIUIEKTE IMOCYJbI U 000OpPYIOBaHUSI OOIIEr0 Ha3HAYCHUS UMEIOTCS
HE00XO0IMMOE OCHAILIEHUE JIJIsl MPOBEACHUS Ta00OPaTOPHBIX padoT.

[udposas maboparopusi BKJIOYAET HAOOp Ui WM3TOTOBJICHUS MHKpoIpernaparoB. CBexue
mperapaTsl U3roTaBIUBAIOT TSI HEMEIJICHHOTO paccMOTpeHus. K HUM OTHOCSTCS )KHIKOCTHBIC
(0OBEKTBI OOBIYHO MOMEIIAIOTCS B BOIY, a IMpEeraparbl COXPAHSIOTCS B TEYCHUE HECKOJIBKUX
THEH), cyxue (HampuMep, 9acTUIly NTHYBETO Mepa, MPOCTO MOJOKUTh Ha IPEIMETHOE CTEKIIO H
MUKPOCKOIIUPOBATh), KHMBBIC Ipernaparbl (Ma3Kd - KalUld JKUIKOCTH, HAlpuUMep KPOBH) H
BUTAIbHBIC TIperaparbl (KOTOPBIE HCIONB3YIOTCS JUIS HM3YyYEHUS MAIOKIETOYHBIX OOBCKTOB
(mpocTedmnx, KOJIOHHM BoAopocieil), ans HaOmoAeHus IBUXKEHHUS (Tydenbku, ameObl).
[TpuroToBneHne MHKpOIpernapara BbIPA0ATBIBACT y YYAIIEroCs HABBIKM CaMOCTOSITEILHOM
paboThl, aKTUBH3MPYET WX IIO3HABATEIBHYIO JCSATEIBHOCTh M 3HAKOMUT C TEXHHKOW U
METOJMKON HAy4yHOTO HccienoBanus. B nudpoByro pabopaTopuio BKIIOUYEH Takke W HaOOp
MUKPOINPENapaToB, KOTOPBI  COAEPKUT  IOCTOSHHBIE  Tpernaparbl, JOJIroe  BpeMms
COXPAHSIIOIINECS B IPUTOTHOM JIJIi MUKPOCKOITUPOBAHUS BUJIC.

Crnemyer OTMETHTh, 4YTO HapsaAy C HCIOJIb30BAHUEM IIEPEYMCIICHHOTO BBIMIE Y4eOHOTO
000pyIOBaHUSI BaXXHYIO POJIb B M3YYEHUU OMOJOIMH WMIPAIOT MPUPOJHBIE OOBEKTHI, TAK KaK B
OOJIBIIMHCTBE CIIY4aeB TOJIBKO OHM MOTYT 00€CHeYNTh HAauOOJbIIYI0 KOHKPETHOCTh U MOJIHOTY
3HaHUH ydalmxcs, IOMOraroT (GOPpMHPOBAHUIO Y HUX MPaBUIbHBIX OMONOTHYecKHX 3HaHHWH. K
TakKUM OKUBBIM OOBEKTaM OTHOCST pacTeHUs, >KMBOTHBIE KHBOTO YroJika, akKBapuyMma,
TeppapuyMa. O(P(EKTUBHBIM CpPEACTBOM 3HAKOMCTBA C NPUPOAHBIMH OOBEKTaMHU SBISIOTCS
KCKYpCUHM B OMOJOTMYECKME M KpaeBeIuecKHue My3ed, OOTaHMYECKHE cajbl, 300MapKu U
OKpY’KalOIIMe KOy €CTECTBEHHbIE M HCKYCCTBEHHBIE IPUPOAHbBIE COOOIIECTBA.

TpaauunoHHbIe OMONOrHYECKHE MYJSDKA U MOJENH B HACTOAIIEEe BPEMsl YCIIEHIHO 3aMEHSIOTCS
M poBbIMU 00pa30BaTENbHBIMU pecypcamMu: BuieodparMeHTaMu, aHUMalKue, BUPTyalbHbIMU
nabopatopusmu. Lludpossie 0OpazoBaTeabHbIE PECYPCH HE MOTYT CTaTh MOJTHOLICHHOM 3aMEHOM
peaIbHBIX MPUPOJHBIX OOBEKTOB, HO JAIOT BO3MOXKHOCTh MO3HAKOMHUTBCS C OOJiee IMIMPOKUM
KPYroM 0OBEKTOB, CO3JAI0T MPEANOCHUIKH JUIsl MHTeHCU(UKAUU 00pa3oBaTeIbLHOIO mpoliecca 1
o0ecrneunBaOT HE3aMEIIUTEIbHYI0 OOpaTHYI CBs3b, KOMIBIOTEPHYIO  BHU3YyaJIH3alHIO
uHpOpMAalLlMK, ABTOMATH3AIMIO YIpaBlIeHUs Yy4YeOHOH JEATeNbHOCTbIO M KOHTPOJb €€
pE3yIbTATOB.

OcHamienue uid U3y4eHUsT XUMHU TPEJICTaBICHO B BUE JEMOHCTPALMOHHOTO 000PYIOBaHMS,
KOMIUIEKTa XUMHYECKUX PEaKTHBOB C HEOOXOIUMBIM O0OPYAOBAaHHEM W3 OOIIETO KOMIUIEKTa
HOCYJIbl U 000PYAOBaHMS IIsl YYEHUYECKHUX OIBITOB U KOMIUIEKTa Koyuiekuuid. Kpome Toro, npu
U3yUYeHUH XWUMHH HCIIONB3yeTcss oOmmas JUIsi €CTeCTBEHHO-HAyJyHOTO IHWKIa IH(poBas
nabopaTopus, a Takke nudposas 1adopaTopusi M0 XUMUM (KaK JOMOJHUTEIbHBIN 3J€MEHT JUIs
yrayOIeHHOTO U3YUYEHUSI XUMUH).



JIeMOHCTpaIIMOHHBINA AKCIIEPUMEHT SIBJIICTCS BAKHOW YaCThIO OOy4YEHHUsS XMMHUHU. 37€Ch Ba)XKHO
MOMHHTD, YTO TIPH €T0 MPOBEICHUU 003aTEIBHO JOKHBI OBITh COOMIOACHBI BCe HEOOXOAMMBIE
JTaIlbl:

IIOCTaBKa LM SKCIICPUMEHTA,

OINMKMCAaHUE HEOOXOMMOTO SIS €r0 BBITIOJHEHHUS 000PY/I0BaHKS H PEAKTHBOB,

TUTAHUPOBAHKE TIOPSIKA TIPOBEACHHUSI,

OIMCAaHHE UCXOIHBIX BEIIECTB,

MPOTHO3MPOBAHUE OXHJIAEMBIX B PEAaKIMOHHOW CMECH HW3MEHEHHH U  pe3ylIbTaToB
JKCIIEPUMEHTA,

OTMCAHNUE U3MEHEHUH, MPOU3OMIEAIINX C BEIIECTBAMH,

(GhOopMyJIMPOBKa BBIBOJIOB M3 IKCIICPUMEHTA,

CO3/IaHHE PUCYHKA IKCIIEPUMEHTAIBHON YCTAHOBKHU M COCTABIICHUE YPABHCHHSI PEAKITHH.

B npouecce mpoBeneHuss AEMOHCTpalMid, ydalllMecsl OCBAaMBAIOT ATalbl MPOBEJICHUS OIIbITA,
no3toMy Haumbosee S()PEKTUBHBIM SBISETCS HE MPOCTOE ONHMCAHUE OINbITa Y4YUTENIeM, a
UCIIOJIb30BaHUE 3BpUCTHUYECKON Oecenbl. Ilpu peanusanuum Takoro cueHapus Jake HE OYEHb
CIIOKHBIA OMBIT 3aHUMAET JOBOJHHO MHOTO BPEMEHH, HO CIEIOBAaHHE €My I[O3BOJISIET
00ecrevYnTh MOHUMAaHUE OOYYAIOIIMMHUCS MMPUEMOB HAYYHOTO TMO3HAHUS M HCIOJIH30BAHHE HX
y)K€ B CaMOCTOSITENIbHOM JIeATEIbHOCTH B IMPOLIECCE YUEHUYECKOro »sKcrmepuMeHTa. Ha
Ha4YaJIbHOM 3Tare U3y4eHus XUMuH (B 8 - 9 kiaccax) UMEHHO TaKOM MOJX0]1 MO3BOJISIET TOCTUYD
MakcUMaibHOU 3(h(PEeKTUBHOCTHU OT MPOBeIeHUs Ja00PaTOPHBIX U MPAKTUUYECKUX PaboT, a Takxke
c(hopMHUPOBATH Y yUaLTUXCSI OTBETCTBEHHOE OTHOIICHUE K HKCIIEPUMEHTY.

[Ipy ouEHUMBAaHMM YYEHHUYECKHUX MPAKTHUECKUX paldoT LenecooOpa3HO YUHUTHIBATH HMOIXOMbI,
UCMOJB3YIOUIME B ASK3aMEHAllMOHHBIX Marepuanax. Tak, B HacrosIiee BpeMs IMpeagaraercs
HKCIEPUMEHTAJIbHOE 3aJaHue, MpelyCMAaTPUBAIOLIEE BBHIOOP JIBYX BELIECTB U3 IISATH
IPEUVIOKEHHBIX W TPOBEJCHHE C HHUMH peakluil, OTpaKkalolMX XUMHUYECKHE CBOICTBa
YKa3aHHOT'O B YCJIOBUM 3a/laHus BemiecTBa. OleHMBaHUE UIET HA OCHOBAHUU OTYETA yYEHUKA O
IpojielaHHOM paboTe (ypaBHEHUs peaklnii, BBIBOJbI O HAOIIOAEHUAX) U HA OCHOBAHUHM MPSIMOTO
HaOJI0/IeHUs 3a AEMCTBUSIMH YYEHHUKA I10 MPOBEACHUIO ONBITOB. [Ipy 3TOM BBIIESIOTCS ATAIbl
0TOOpa BEIIECTB M CMEIINBAHUS BELIECTB B COOTBETCTBUH € ITYHKTAaMHM MHCTPYKILIUU K paboTe.

BaxxHeluM HamnpaBiIeHUEM KaK JEMOHCTPALIMOHHOIO, TaK M YYEHMUYECKOIO JKCIIEpUMEHTA
JOJKHO CTaTh HMCIOJb30BaHUE LU(PPOBOIM jaboparopuu, KOTOpasl IMO3BOJISIET OpPraHU30BaTh
XUMHYECKUM HKCIIEPUMEHT Ha INPUHIUIUAIGHO HOBOM YPOBHE, NEPEHTH OT KaueCTBEHHOM
OLICHKHM Ha0JIF0/IaeMBbIX SBJIEHUN K CUCTEMHOMY aHAJIN3y KOJUYECTBEHHBIX XapakTepuctuk. [Ipu
pabote ¢ natunmkamu LU(ppoBOM J1abopaTopun oOecreunBaeTCcsi aBTOMATU3UPOBAHHBIN cOOp U
00paboTKa JaHHBIX, X0 IKCIEPUMEHTa MOXKET 0TOOpa)kaThCs B BUAE I'padUKOB WM NMOKAa3aHUM
npuOOpOB, a pe3ysbTaThl HKCIEPUMEHTOB MOT'YT COXPaHAThCS JUIMTENbHOE Bpems. HambGonee
aKTyaJIbHBIM JJII XUMUHU SBIISETCS NEPeXo] K KOJUYECTBEHHBIM XapaKTepUCTHKaM, KOTOPBIN
MOKHO TNPOWIIIOCTPUPOBATh CIEAYIOLMMH NPUMEpaMH: HM3yUYEHUE CTPOCHMS IUIAMEHH,
onpenenenue PH B pa3HBIX cpefax, OMpeleleHHe CKOPOCTH PpEeaklHUU, H3yuYeHUEe BIIHMSHUS
KOHLEHTPALMU U TEMIIEPATYPhI HA CKOPOCTh PEAKIIUH.

[MudpoBast naboparopuss TMO3BOJISIET pPEATU30BaTh MEXKIIPEAMETHbIE CBSI3U C  JPYTHMMH
IIpeIMETaMH €CTECTBEHHO-HAYYHOI'O IIMKJA, IIOCKOJBbKY Jae€T BO3MOXKHOCTb BBINOIHATH
MHTETPUPOBAaHHBIE yueOHbIE HCCIIEI0BAaHUS 110 €CTECTBEHHBIM HayKaM, IPUMEHSTh U OCBaWBAaTh
AJIEMEHTBI CTATUCTUKU M MH(POPMAIIMOHHbBIE TEXHOJIOTHH.
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