YTBepkieHa IPUKa30M
MBOVY«CONLI Nelc.I'oute»
o1 20.08.2021r. Ne 43 /1

Pexomennanunu
10 MCTOJIB30BAHUIO CTAHAAPTHOIO KOMILJIEKTA
obopynoBanus Llentpa «Touka pocTta» npu peanu3anuu Iporpamm
€CTECTBEHHO-HAYYHOW U TEXHOJIOTUYECKOW HAIIPABIECHHOCTEN.

[lepeuens cTaHIapTHOrO KOMIUIEKTa 000pyaoBanus 111 ocHamienus Llentpos «Touka
poctay chopMHpOBaH C YUETOM psiJa MPUHIUIIOB, B TOM YHUCIIE:

[TpuHuIMI MpeeMCcTBEHHOCTH cucTeM obopyaoBaHus. O60pyaOBaHME 7Sl TPOBEICHUS
YUYEHMUECKUX MPAKTUYECKUX PAOOT sBIAETCS OOUIUMM JJIsi YPOBHEM OCHOBHOI'O OOIIETr0 U
cpenHero oOmero oOpa3oBaHusi. B cucteme HamSIHBIX CPENCTB OOydYeHUS W
JEMOHCTPALIMOHHOTO O000pYAOBaHUSI UMEIOTCS 0a30BbIE JIEMEHTHI, 00IIHME JIsi OCHOBHOTO
obmiero u cpegHero ooémero oOpaszoBanus. lludposas nabopatopuss U 000pyJIOBaHHE
oOlero Ha3HayeHUs TMO3BOJIAIOT OOecrneunBaTh JAEATENbHOCTh OOYYAIOMIMXCS Kak B
OCHOBHOM, TaK M B CTapllled IIKOJE, a B COBOKYIMHOCTU C HU(PPOBBIMU J1A00OPATOPUSIMH TIO
busuke, OWOJOTMM W XUMHUU - TPAKTUYECKYIO JEATEIbHOCTh B pPaMKax HW3y4YEHUs
€CTEeCTBEHHOHAYUHbIX ITpeAMeToB B 10-11 kiaccax Ha yriry0J€HHOM ypOBHE.

[TpuHIMI cOYeTaHUS KIACCUYECKUX U COBPEMEHHBIX CPEACTB U3MEPEHUN U cIOcO00B
HKCIEPUMEHTAJIBHOIO HUCCIENOBaHMUs siBiIeHUd. B coctaB o0opymoBaHus  BXOIAT
KJIACCMYECKHUE CPEACTBA U3MEPEHHsI (HApUMeEp: AUHAMOMETPHI, CTPEIOYHbBIE aMIIEPMETP U
BOJILTMETP) U LK(dpoBbIe MPUOOPHI (HampuMep: HU(PPOBBIE BECHI, CEKYHIOMEP) U JAATYHKHU.
CoOmoieHne 3TOro MpUHLKIIA UMEET 0co00e 3HaueHUe JUIsl YPOBHS OCHOBHOTO OOIIETO
o0pa3oBaHMsi, MOCKOJBKY 37€Ch IPOUCXOJUT 3HAKOMCTBO CO CHOCOOAMU H3MEpPEHHUS
bu3nueckux BeEIMYMH, (QOPMHUPYETCS MOHMMAaHWE MPUHIIMIIOB JACHCTBUS aHAJIOTOBBIX
U3MEPUTENBbHBIX MPUOOPOB U OOECHEUMBAETCS MEPEX0]] K HCIOJIb30BAHUI0 MHCTPYMEHTOB
1M poBoii 1abopaToOpuHu.

[IpuHuun npuopUTETa YYEHHYECKOTO SKCIEPUMEHTa [JIsl peau3alli CHUCTEMHO-
NEeATEIbHOCTHOrO Mojixona. Peanuzanusi CUCTEMHO-AEATEILHOCTHOIO T0JIX0/1a B 00yYeHUU
€CTECTBEHHOHAYYHbIM TMpeJAMeTaM Oa3upyercs B TMEPBYI0 OdYepelb Ha BOBJICUECHUU
0o0y4aromuxcsi B MPAaKTHYECKYIO NEATEIbHOCTh MO MPOBEACHUIO HAOIIOJEHUI U OIBITOB.
[ToaTomy 3HaUMTENbHAS YaCTh HAOIOIEHUI U OMBITOB, KOTOPBIE B TPATUIIMOHHON METOINKE
npejarajiuch Kak JeMOHCTPalMOHHbIE, IEPEHECEHBI B pa3ps/l yueHHUecKux padot. Cinemyer
OTMETUTH, YTO B HACTOsIEE BpeMs H3yuyeHuEe (PU3MKH, XUMHH U OHOJIOTUM B OCHOBHOM
mIKoJie YU Ha ©0a30BOM YPOBHE CTapIIed IIKOJIbl OPHUEHTHPYETCSA Ha OCBOCHHUE
€CTECTBEHHOHAYYHOW IPaMOTHOCTH, KOTOPOE UAET Yepe3 pa3BUTHE CIOCOOHOCTEN yJaluxcs
aHAJIM3UPOBATh PA3HOOOPA3HYID €CTECTBEHHOHAYYHYIO HMHGOpPMAIMI0 U HCMOJIb30BATh
MOJIyYeHHbIC 3HAHUS JJi1 OOBSCHEHMS SBJICHUM M MPOIIECCOB OKPYXKAIOIIETO MUPAa;
MOHUMAaTh 0COOCHHOCTHU MCIOJIB30BAHUS METOJIOB €CTECTBO3HAHUS ISl TOJIYyUEHHUS] HAYYHbBIX
JAHHBIX; TMPOSBIATH CAMOCTOSITENIBHOCTh CYXKACHUM M TOHMMAaTh poOJjb HAyKu U
TEXHOJIOTUYECKUX WHHOBAIMH B Pa3BUTHM OOILECTBA; OCO3HABATh BAaXXHOCTh HAYYHBIX
UCCJIEIOBAHUM W HUX CBS3b C HAlIMM MAaTE€pUAJIbHBIM OKPYKEHHEM U COCTOSITHUEM
OKpyxaromiei cpenpl. OpueHTalusi Ha €CTECTBEHHOHAYYHYIO I'PaMOTHOCThH Mpernojaraer
aKIEHT Ha METOAOJOTHI0 HAyKH M HANpsMYIO CBSI3aHO KaK C OOIIMM YHCIIOM YYEHHUECKHX
OMBITOB B KypcaxX €CTECTBEHHBIX HayK, TaK WM HANpPaBIEHHOCTHIO UX Ha (POPMHUPOBAHHE
CaMOCTOSITENIbHOCTH JEHCTBUI MPU MPOBEACHUH HAOIIOICHUH, U3MEPEHUN U UCCIIEIOBAHUN.



Hcnonb3oBaHue CpenCcTB HArMSJHOCTH W y4eOHOro oOOpyJoBaHUS B Yy4yeOHOM
npoliecce HaNpaBJI€HO Ha BBIMOJHEHUS CHEAYIOIMX (QYHKIUN: obecneynBaroT Oosee
MOJIHYI0O U TOYHYIO MH(MOpMaIui0 00 U3y4aeMOM SIBJICHUU WM OOBEKTE M TEM CaMbIM
CIOCOOCTBYIOT MOBBIIIEHUIO KaYeCTBA 00yUYEHUS; TOMOTAIOT B MAaKCUMAJIbHON Mepe Pa3BUTh
MO3HABATEIbHBIE MHTEPECHl YUYAIIUXCS; MOBBIIIAIOT YPOBEHb HAIJISAHOCTH M JAOCTYIHOCTH
0o0Oy4eHHs; YBEIUYHMBAIOT OOBEM CAMOCTOSITEABHOW paldOThl ydYallMXCs Ha YpOKe H
BHEYPOUHOI  JIE€ATEIHOCTH;  CO3JAIOT  YCIOBHMSI I OpraHu3alid  HpPaKTHKO-
OPUEHTUPOBAHHOM IPOEKTHOW M MCCIEAOBATEIBCKOW NESITENBHOCTH; NAIOT BO3MOKHOCTD
JIOCTYITHEE U TIy0Ke PACKPBITh COJAEP)KAHUE YUEOHOTO
MaTepuasa, CliocCOOCTBYIOT (POPMHUPOBAHUIO Y YUALTUXCS MTOJOKUTEIHBIX MOTUBOB
oOyJeHwus.

Baxneiimelr dacteio ocHamieHusi llentpa «Touka pocrtay sBiusercs 1udpoBas
nabopaTopus, nepeyeHb JaTYUKOB KOTOPOH MO3BOJISIET UCIIOIB30BATh ATY JIA0OPATOPUIO MPHU
U3y4eHUu (GU3MKU, XUMHUM U Ouojiornu. BBejeHne B MIKOJBHBINA 3KCHEPUMEHT LU(PPOBBIX
JATYUKOB JJISI PETUCTPALIMH PA3TIUYHBIX BEJIMYMH U BO3MOYKHOCTHU HUCIOJIb30BAaTh KOMIIBIOTED
(cMapTOH WM MJIAHUIET) JUIsl pacyeTOB U OPOPMIICHHUS PE3YJIBTATOB ONBITOB, MO3BOJISIET
MEPENTH HA HOBBI KAYECTBEHHBIM YPOBEHb IMPOBEIAECHUS W3MEPEHUW, YHPOCTHUB IPOLECC
U3MEPEeHUI U MOBBICUB X TOYHOCTb. [losiBIeHHE HU(PPOBBIX TEXHOJOTUN B JIaDOPATOPHBIX
paboTax MOBBIMIAET UX AKTyaJbHOCTh W MPHUBJIEKATEILHOCTh B CO3HAHUU COBPEMEHHOTO
MIKOJIbHUKA, YCUIIUBAET HATJISITHOCTh KaK B XOJI€ OMBITOB, TaK U MPH 00pabOTKe pe3ynbTaToB
C HCIIOJb30BAHUEM IIPOTPAMMHBIX CPEACTB. /151 SKCIEpUMEHTOB IO OMOJIOTUN U XUMUU 3TO
ABJIAETCS 3HAYUMBIM IE€PEXOJOM OT KAueCTBEHHBIX HAOMIOJEHUII H  ONBITOB K
KOJIMYECTBEHHBIM 3KCIIEPUMEHTAM.

Hcnons3oBanne nudpoBoi 1abOpaTOpUM CYIIECTBEHHO M3MEHSET MOIXOIbl K
IPOBEJICHUIO U IEMOHCTPALMOHHBIX, 1 YYEHUYECKUX OIBITOB:

Hcnonb3oBanne HUQPPOBBIX AATYUKOB B KAYECTBE H3MEPUTEIBLHBIX HHCTPYMEHTOB
U3MEHSET MOIX0/IbI K IPOBEACHUIO MPSIMBIX U3MEPEHUN (DU3NUECKUX BEIHYUUH.

TpaauIIMOHHO B KA4YeCTBE CPEICTB MU3MEPEHUS HCHOJb30BAJIUCh IPOCTEUILINE
UHCTPYMEHTHI (pPBIYaKHBIE BEChl W Pa3HOBECHI, MEH3ypKa, TUHAMOMETpP, TEPMOMETp) M
CTpEJIOYHbIE TIPUOOPHI (aMIIEPMETP U BOJBLTMETD).

Hcnonb3oBanne HUPPOBBIX JATYMKOB TIO3BOJIIET Ha COBEPIICHHO JIPYrOM
Ka4ECTBEHHOM YPOBHE IPOU3BOAUTH U3MEPEHNS BPEMEHHU, PACCTOSAHUS, UMETh BO3MOKHOCTD
perucTpupoBaTh U HaAOIIOJaTh U3MEHEHHE BO BPEMEHU TaKUX BEIUYMH KaK TEeMIleparypa,
IIEKTPUYECKOE HAIPSKEHUE, CUIIA TOKA U T. [I.

OTU BO3MOXHOCTH MO3BOJISIIOT, HAIIPUMEP, HA YPOKaX (PU3UKU C BBICOKON TOYHOCTBIO
U3MEPUTh MTHOBEHHYIO CKOPOCTb TeJa, ABMXKYIIErocsi HEpaBHOMEpPHO, HaOmonaTh B
JUHAMUKE TMPOLECC BJIEKTPOMArHUTHOM WHAYKIMM, BO3HUKHOBEHHE U HW3MEHEHHE
WHAYKIMOHHOTO TOKa, HMCCJIEI0BAaTh HM3MEHEHUE TEMIIEpaTypbl C TEYEHUEM BpPEMEHU B
MIPOIIECCE YCTAHOBIICHUSI TETUIOBOIO PABHOBECHS U T.JI.

Ha ypokax OMOJ0THU MOSIBISIETCS BO3MOKHOCTD MOJIYYUTh KOJIMYECTBEHHBIE TaHHbBIE
IIPY IPOBEICHUH OIBITOB, HAIIPUMEDP: MPHU OIpeAeIeHUH (HAKTOPOB, BIAUSIOIIUX HA CKOPOCTh
npoiiecca (GOTOCUHTE3a, IPU WM3YUYEHUHU [IbIXaHHUsSI KOPHEH U JIUCTHEB, NIPHU HCCIEAOBAHUU
YCJIIOBUH MPOPACTAHUS CEMSH U T. 1.

Ha ypokax XMMHM Ha KOJIMYECTBEHHBIA YPOBEHb MEPEXOASAT MPAKTHUECKUE PaOOTHI
110 U3YUYEHHIO MPOLECCA DIEKTPOIIN3a, UCCIEA0BAHNE IK30TEPMUUECKUX U SHIOTEPMUYECKHUX
peaxiuii, TeroBoro 3gdexra ropeHust Tormea U T. 1. C UCMOIB30BAHUEM TPATUIIMOHHBIX
«aHAJIOTOBBIX» CPEJACTB MOAOOHBIE W3MEPEHHS BBIMOJIHUTH HEBO3MOXHO. OpHaKo, Npu
nepexone Ha MUPPOBYIO JA0OPATOPUIO B TEMATHYECKOM IUTAHUPOBAHUU HEOOXOIUMO



IPEeIyCMOTPETh JONOJIHUTEIbHOE BpeMs Uil oOydeHus paboTe ¢ JaTYMKaMu, BKIIOYas
COOpPKY DJKCHEPUMEHTAJIbHOW YCTAHOBKM C JaTYMKaMH, CHSITHE IIOKa3aHUM C DKpaHa
KOMIIBIOTEPA, ONPEIENIEHNE TOIPEIIHOCTEN NU3MEPEHUH.

Jig paboThl ¢ HU(POBBIMU JAaTYMKAMHU HCIIOJIB3YETCSl CIIELUAIbHOE MPOrpaMMHOE
oOecrieyeHre, yCTaHOBJIEHHOE Ha KOMIbloTep. [ KOMMyHHMKalMu LU(PPOBBIX JAATYUKOB,
3alUCH U XpaHEHUs MHPOpMalluy, MOJYYEHHOW ¢ MX MOMOIIbIO, LudpoBas nabopaTopus
UCIIONIB3YETCS] B KOMIUIEKTE ¢ HOYTOYKOM C HEOOXOJMMBIM YCTAHOBJIEHHBIM MPOTPAMMHBIM
o0ecrneyeHneM.

Hcnonb30BaHne KOMIBIOTEPHOW (OPMBI PETUCTPALMK TMOJYYEHHBIX 3HAYEHUH U
NOCTPOEHUS TpadUKOB U3MEHSET MOAXO0/bI K OPOPMIICHHUIO Ta0OPATOPHBIX U MPAKTHYECKUX
paboT 00yJarOIITUMUCH.

JlaHHbIE, MOTYYEeHHbIE TPU MOMOIIHM HU(POBBIX NATYHMKOB, BHOCATCS B AJIEKTPOHHbBIE
TAOJIMIbl, YTO IO3BOJSIET CTPOUTH TIpaPUKU 3aBUCHUMOCTEN MCCIEAYEMbIX BEJIUYMH Ha
’KpaHe KommbloTepa. Ha ocHOBaHMM 3TuX TIpaduKOB JAenaTh BBIBOABI O XapakTepe
3aBUCHUMOCTH BEJIMYMH OT BPEMEHM WIM Jpyrux napamerpos. Ha yriyOieHHOM ypoBHE
1enecoodpasHo  00yyaTb MPOBOAUTH ANIPOKCHMALIMIO BBIOPAHHBIX TOYEK HUTOrOBOM
rpauyecKoil 3aBUCUMOCTBIO.

OTU HOBBIE BO3MOXHOCTH IIO3BOJIIIOT aBTOMATU3UPOBATH PYTUHHBIE MPOLETYPHI
3all0JHEHHUs TaOJIML, BBIIOJIHEHUE OJHOTUIIHBIX pPAcyeTOB, IIOCTPOEHHUS TIpadUKOB.
[Mudpoast poroxamepa MoO3BOISIET cPoTorpadupoBaTh COOPAHHYIO SKCIEPUMEHTAIBHYIO
YCTAaHOBKY U MpPHUKpenuTh (oTorpadguio B ANEKTPOHHBIA oTyeT. Takum oOpaszom,
OCYHIECTBIISIETCS MEpexoa K O(OPMIIEHUIO SJIEKTPOHHOTO OTYeTa O MPOJEIaHHOM
IKCIIEPUMEHTE, POEKTHOM WUJIM HCCIEA0BaTEIbCKOM padoTe.

B03MOXHOCTP HMCHOJB30BAaHUS BUACOHAONIONEHUS 32 MPOLIECCOM  BBITIOJHEHUS
IPAKTHYECKHUX pab0T 00y4aIOIUMUCS U3MEHSAET OIX0/Ibl K OLICHUBAHUIO padoT.

DJEKTPOHHBIM OTUET O MPOJETAHHON MPAKTUYECKON paboTe MOXKET COMPOBOKIAATHCS
NpUKpEIIEHHON (poTorpadueil, KoTopas MO3BOJSET OLEHUBATH MPaBUIBHOCTh COOpaHHOMN
HKCIEPUMEHTAJIbHOW YCTAHOBKH, OO0J€€ IOJHO ONPEIENATh IOJHOTY M IPaBUIbHOCTh
OPOAENIIAHHOTO  MCCIEAOBAaHUS,  AHAIU3UPOBATh  JOCTOBEPHOCTb  IPEACTABIECHHBIX
HKCIEPUMEHTAIbHBIX JaHHBIX. [IpM ONHOBPEMEHHOM BBINIOJHEHUM PA3HBIMU TpyHIaMu
00y4aromuxcst pa3HbIX
UCCIIEI0BATENBCKUX padOT 1enIeco00pa3HO UCII0JIb30BaTh BUEO3ANHNCh BCETo X01a pabot. B
3TOM CJIy4ae OIL[CHUBATHCS MOTYT HE TOJBKO MPEIMETHBIE PE3YJIbTaThl, CBA3AHHBIE C
POBEJICHIUEM KOHKPETHOTO SKCIIEPUMEHTA, HO 1 KOMMYHHUKATUBHBIC U PETYISTUBHBIC
JEHCTBUS: TNIAHUPOBAaHUE Pa0OThI, OTCICKUBAHUE X012 PAOOTHI, KOPPEKIHS TJIaHa paboThI,
KOMMYHHUKAIIUSI B COBMECTHOM JIEATEIbHOCTH, HAJTM4Yne (UM OTCYTCTBUE) KOH(PIUKTOB U
CHOCOOBI UX peIIeHUsI.

Hcnonb3oBanne 1u@poBBIX JabopaTopuili CYHIECTBEHHO PpACHIMPSET  CIEKTP
BO3MOXXHBIX OIBITOB W MCCIIEJOBAHUNA, OCOOEHHO 3TO KAacaeTcs HM3y4uyeHuss OHUOJIOTMM U
XUMHH.

Pacmpenue crnekTpa BO3MOXKHOCTEM MOXKHO MPOWJIIIOCTPUPOBATH Ha IpPHUMEpE
U3y4EHUs DJIEKTPOMAarHUTHOM MHAYKIMM B Kypce ¢usuku. I[lpm wucnonp3oBaHuun
CTPEJIOYHOIO0 amIepMeTpa TPAAMLMOHHO HAOMIOAAT JHIIb (AKT BO3HUKHOBEHUS
UHAYKLIIMOHHOTO TOKa B IPOBOJHHMKE M H3MEHEHHE €r0 HAlpaBJICHUS IpPU U3MEHEHUU
CKOPOCTH BHECEHHMs] MarHuTa WU €ro nosisipHocTd. Mcmosb3oBaHue LU(POBOro IaTdyuka
MO3BOJIAET MONYy4HTh ocipuuiorpammy 2JIC MHAYKUMH, BO3HUKAIOMIEW B KaTylIKe, MPHU
IpoJIeTE Yepe3 HEe MArHuTa. DTO IO3BOJSET CPAaBHHUBATh 3HAYEHUs MakcuMaidbHbIX JDJ[C
IpU TPOJIETE Yepe3 KATyIIKy MarHuTa ¢ pa3HbIMH CKOPOCTSMHU M C Pa3HOW MOJSPHOCTHIO,



aHAJIM3UPOBATh BUJ IIOJYYEHHON 3aBHCHUMOCTH, KOHCTPYMPOBATh HKCIIEPUMEHTAIIbHBIE
3aJ1a4yM 110 U3YyYEHUIO NIEKTPOMArHUTHOM MHIYKIIMH.

[Mu¢ppoBass naGoparopuss TMO3BOJSAET OPraHU30BaTh IPOEKTHYID M yuyeOHO-
UCCIIEIOBATENbCKYIO JESATEIbHOCTh IIKOJbHUKOB KaK B pPaMKaX YPOKOB, TaKk U BO
BHEYpOUHON JesTenbHOCTH. Hanuume pa3sHOOOpasHBIX HUQPPOBBIX JATYUMKOB  JIAET
BO3MOXXHOCTb INPOBOJUTH CaMble Pa3HOOOpa3HbIE MCCIEA0BAaHUS, ONMUPASICh HA HHTEPECHI
oOydaromuxcsi. B kauecTBe mpuMepa MOKHO MPHUBECTH MCCIEIOBAHUS SKOJIOTHUECKON
HAIPAaBJIEHHOCTH MO BBISBICHHUIO (PAKTOPOB 3arps3HEHUS OKPYXKAIOUIeH Cpeiabl, U3yUEHHIO
HKOJIOTUYECKOTO COCTOSIHMSI TIOMEIICHUN IIKOJIbI, TIOYBBI, BO3yXa B HACEIIEHHOM IyHKTE U
T.4. WccnenoBarensckue pabOThl ¢ MCMONb30BaHUEM HU(PPOBBIX JATUYMKOB I1€JIECO00Pa3HO
npeniarate ywammmcs 10-11 kimaccoB B pamkax 00s3aTENbHOM JUIsi HUX MPOEKTHOMN
JeSITEIbHOCTH. BBIMOMHEHNE TaKUX MPOEKTOB SABIISETCS OCHOBAHHEM JJI OLIEHKHU HE TOJIBKO
YPOBHSI CPOPMHUPOBAHHOCTU NMPEAMETHBIX PE3yJIbTaTOB, HO UTOTOBOW OLEHKU JTOCTHIKEHUS
METaNpPEIMETHBIX PE3y/IbTaTOB O0YUEHHs: KOMMYHUKATUBHBIX (KOTOpPbIE OLIEHUBAIOTCS Kak
B MPOLECCE IPOBEAECHUS paObOThl, TAK U B MPOLIECCE 3aLUTHI POEKTA WU UCCIEI0BAHUs) U
PETYIATUBHBIX (KOTOPBIE OLIEHUBAIOTCS B IPOLIECCE BBIIIOJHEHUS POEKTA).

OcHalienue a1 W3y4eHMsl (DU3UMKU MPEACTABICHO B BHUAE OOOPYIOBAaHUA JUIS
JEMOHCTPALIMOHHBIX ONBITOB M OOOpYAOBaHUS JUIsl JIaOOPATOPHBIX PabOT M YUYEHHMYECKHUX
OMBITOB, BKJIIOYAsl OOIIYIO JUIsl €CTECTBEHHOHAYYHOr'O LMKJIA LHU(POBYIO J1abopaTopHio, a
Takke mudpoByro nabopaTtoputo 1Mo (u3mke (KaK JAOMOJHHUTENIBHBIA JJIEMEHT IS
yIIyOJI€HHOTO U3y4eHus (PU3HUKH).

JleMOHCTpallMOHHOE  00OpyI0oBaHME OOeCHeYrBaeT BO3MOXKHOCTh HAOIIOJCHUS
OOJNBIIMHCTBA M3yYaEMBIX SIBJICHHUN, TMPOLECCOB M 3aKOHOB. OTO BO3MOXHO IIpH
ONTHMAJIbHOM COYETAaHUHM AaHAJOTOBBIX M IU(POBBIX CPENCTB HAOMIOJIEHUS, aHaan3a
u3MepuTenpHoil uHpopmanuu. Tak, Hampumep, g Kypca (PU3MKH OCHOBHOMW IIKOJBI €CTh
BO3MOXKHOCTb JIEMOHCTPALIMHU KJIACCHUYECKUX JEMOHCTPAIIMOHHBIX AKCIEPUMEHTOB: Ma/ICHUE
Ten B Tpyoke HploTOHa, neMOHCTpauusi JEHCTBUSL aTMOC(EpPHOro JaBlIEHUS, 3aKOHA
[Tackans, n3mMeHeHus oObeMa Tell IIpU HarpeBaHUM (OXJIAXKIECHUM), IPUTSKEHUST MOJIEKYJ U
T.1. Habop mo nsyekrpocTtaTuke OaeT BO3MOXHOCTb JEMOHCTPALMU AJIEKTPU3ALUU TE,
3aKOHA COXpPAHEHMs 3apsaa, JUHUI HaNpsYKEHHOCTU AJEKTPUYECKOrO MOJS U T.A. U MOXKET
UCIIOJIb30BaThCS KaK 8 Kilacce MpU HU3YYEHUM AJIEKTPOMAarHWTHBIX SIBICHUH, Tak U B 10
KJIACCE MPHU U3YyUYEHUU IIEKTPOCTATUKH.

[Ipu mpoBeneHnn AEMOHCTPALMOHHBIX OMBITOB JOKHBI COONIIOATHCS TPEOOBaHMS K
WX HArJSAHOCTH (SICHAs U MOHSATHAS MMOCTAHOBKA OMbITAa), BUAUMOCTH JJI BCEX YYalllUXCs
Kjacca (Ipu HAIMYUM MEJNKHUX JeTajeil MCHOJB3YyeTCsl UX yBEIWYEHHOE H300pakeHue Mpu
NOMOUIM BeOKaMephl), SMOIMOHAJIBHOCTH M, 1O BO3MOXXHOCTH, 3aHMMATEIbHOCTHU
(IeMOHCTPAIIMOHHBIH OMBIT AOJKEH BBI3BIBATH MHTEPEC YUALIUXCS, CO3/1aBaTh MOTHUBAIUIO K
U3YYCHUIO TIpenMeTa) u yOemuTenbHOCTH (TIOKa3biBaTh TOT 3(deKT, Ha IEMOHCTPAIUIO
KOTOPOTO OH OBbLJT HAIIpaBJICH).

OpHako peanuzanusi AESITEIBHOCTHOTO IMOAXOAAa B OOyYeHUM (U3HMKE IMEPEHOCUT
aKLEHT C JEMOHCTPAIlMOHHOIO 3KCIIEpUMEHTa Ha yueHudeckuil. Hampumep, mo MexaHuke
UCCIIEJOBAaHNE KWHEMAaTHYECKUX 3aKOHOMEPHOCTEH, 3aKOHOB JIMHAMUKH, KOJEOATEIbHBIX
JIBUKEHUM IEPEHECEHO B YUYEHUYECKHH OSKCHEPUMEHT C COOTBETCTBYIOIIMM HabOpoM
o0opynoBanus. [Ipu u3ydyeHnu 3meKTpoIMHAMUKHU J1ab0paTOpHOE 000PYAOBAHNE TO3BOJISET
UCCIJIE0BATh HE TOJIBKO 3aKOHBI IOCTOSTHHOTO TOKa, HO C UCIIOJIb30BAHUEM KOMIIBIOTEPHOTO
ocumuiorpada  MO3BOJSIET NPOHAOMIOJATh W UCCIENOBAaTh  AJNEKTPUYECKUE  LEMU
NEPEMEHHOTO TOKa, OJIOK IMOI0B MO3BOJISIET UCCIIE0BATh BOJBTAMIIEPHBIE XapaKTEPUCTHKU
nuona. Ilpu m3ydeHun onTHKHU J1abopaTopHOe 00OpYAOBAaHHE MO3BOJIAECT M3YUHUTH 3aKOHbI



reOMETPUYECKON ONTUKH (MPETOMIICHUE CBETA B MOJYLMUIMH/PE U TOJy4eHHE U300paKeHUs
B JIMH3aX) M MPOHAOJIONATh OCHOBHBIE SBJICHHMS BOJHOBOW ONTUKU (MHTepdepeHIuss U
MoJIsIpU3aIins ), UCCie0BaTh AUdpakiuio cBeTa (AudpaKkiimoHHas penieTka).

B cooTBeTcTBUM ¢ NpeIMETHBIMU pe3yJjbTaTaMu oOydeHus (usuke o0OpyJoBaHUE
JUISL YYEHUYECKHUX OIBITOB OOECIeYuBaET IMPOBEACHUE CIEAYIOIIMX THUIIOB padoT,
CIpYNIUPOBAHHBIX MO BUJAM JEATEIbHOCTH, HE3aBUCUMO OT HUX TEeMaTHYECKOU
PUHA]IKHOCTH:

1. [IpoBenenne npsAMbIX H3MEPEHUN (PU3MUECKHX BETUYMH (M3MEpPEHHE MAacChl,
o0beMa KHUAKOCTH, TEMIEPATypbl JKUAKOCTH, CUJIbI, CHUJIbI TOKA, HAMPSOHKEHHS) C
WCITOJIb30BAHUEM aHAIOTOBBIX U ITU(POBBIX TPUOOPOB.

2. IIpoBepka 3aaHHBIX MPEANONOKEHUHN (MPsMble U3MEPEeHUsT (PU3NUECKUX BEIHUUNH
U CpPaBHEHHME 3aJIaHHBIX COOTHOIICHMA MexAy HuUMH). Hampumep: mnpoBepka yCIOBHA
IJlaBaHus  TeJ, YCJIOBUM  paBHOBecHMs pblyara M OJIOKOB, 3aKOHOMEPHOCTEU
MOCJIEIOBATEIBHOTO U MAPAJUIEIbHOTO COEIMHEHMS IPOBOJHUKOB U T. 1.

3. Pacuer mo mosiydeHHBIM pe3yJibTaTaM NPSIMbIX HU3MEPEHUN 3aBUCHUMOIO OT HHUX
napamMeTpa (B OCHOBHOM I1IKOJIe) U KOcBeHHbIe u3mepenus (B 10-11 kmaccax).

Hampumep: yckopeHue Tena MpU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOJHOIO
NaJeHusl, KECTKOCTh MPYXKUHBI, KOOP(PULIUEHT TPEHUSI CKOJIbKEHUS, MeXaHn4yeckasi padoTa
Y MOIIHOCTb U T. [I.

4. HabmioneHnue sIBICHUH M TOCTAaHOBKA OMNBITOB (HA KAaY€CTBEHHOM YpPOBHE) IO
oOHapyX eHHI0 (aKTOpOB, BIUSIOUIMX Ha MPOTEKAaHWE MJAaHHBIX sBIeHUH. Hampumep:
OpSIMOJIMHEMHOE  paclpoOCTpaHEHHWE CBeTa, JUCHEpPCHS CBETa; HW3Yy4YEeHHE CBOICTB
U300paXeHUs B MJIOCKOM 3€pKajie U T. I.

5. HccrnenoBanue 3aBUCUMOCTH OJHOM (PU3WYECKOM BEIMYMHBI OT JPYrod C
IpeCTaBICHUEM Pe3yIbTaToOB B BUjE Tpaduka U pacyeTa HICKOMOTro napamerpa. Hanpumep:
3aBUCUMOCTH IYTH PABHOMEPHO NBWXXYLIErocs Tejda OT BPEMEHHM JIBMXKCHMS TeJa; CHUJIbI
TPEHUSI CKOJIBKEHUSI OT CHJIbI HOPMAJILHOTO JaBJICHUs, Ka4yeCcTBa 00pabOTKU MOBEPXHOCTEMN
T€J U HE3aBUCUMOCTU CHUJIbI TPEHUS OT TUIOLIAAN CONPUKOCHOBEHUS TEJ; CUIIbl YIPYTOCTH OT
YIJIMHEHUSI TPY>KUHBI; BBITAIKUBAIOMIEH CHIIBI OT 00BbEMa MOTpY>KEHHOM 4acTH Teja U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT TNIyOWHBI, Ha KOTOPYIO
MOTPY’KEHO TEJO U T.1I.

JlabopaTtopHoe oOopyAoBaHUE OOECNEYMBAECT CAMOCTOSITENIbHBIA  YYEHUYECKU
HKCIEPUMEHT, KOTOPbI MOXXET HMMETh pa3iauyHble (HOPMBI: (PPOHTAIBHBIA SKCHEPUMEHT
(pponTanmpHbie ONBITHI U Ja0OpaTopHble pabOThI), pabOTHl MPAKTUKyMa, Y4eOHO-
UCCIIEIOBATENIbCKUE pabdOThl U TMPOEKTHl SKCIEPUMEHTAIBLHOTO Xapakrepa. llpu 3Tom
HOPMAaTHUBHO-00s3aTEIbHBIM BHE 3aBUCHMOCTH OT YPOBHS M3yueHus: (pu3uku (0a30BbIi Hin
yriayOJieHHbI) 1 00pa30BaTeNIbHON MPOrpaMMbl (OCHOBHAS WIIM CPEIHSS IIKOJA) SBIISETCS
¢poHTanbHBI  3KCHEpUMEHT. VMeHHO mocpeACcTBOM (PPOHTANBHOTO 3KCIEpUMEHTA
JOCTUTAIOTCSl TPEIMETHBIE PE3yJIbTaThl SKCIEPUMEHTATBHOTO XapakTepa, a Y4alluMUcs
OCBaMBAIOTCS CIIOCOOBI IEUCTBUI, COOTBETCTBYIOIIME YKAa3aHHBIM BbIIIE MATH TUIIAM paloT.
JlabGopaTopHbIi MPaKTHUKYM IIeeco00pa3eH TOJIbKO MpU YTIyOJIEHHOM YPOBHE H3Y4ECHHS
npeamMeTa.

OnTuManbHbIM ISl JOCTHXKEHUS 1esie mpoBeneHusl (POHTAIBHOIO SKCIEPUMEHTA
ABJIIETCSl TpEJCTaBieHUuEe JabopaTopHOro oOOpyJOBaHUS W MaTepuajioB B  BUJE
TEMaTUYECKUX KOMILUIEKTOB 10 MEXaHUKE, MOJICKYJIIPHON (U3HKE, DJIEKTPUUECTBY U ONTHKE.
Hcnonp3oBaHne TEMaTHYECKUX KOMIUIEKTOB CHOCOOCTBYET (HOPMHUPOBAHHIO TaKOTO
BaXHEHILIEr0 yYMEHUs, KaK MoAOOp ydalluMHUCA OOOpYJOBaHHUS B COOTBETCTBHH C LEJIBIO
UCCIIEIOBaHMUSI M3 W30BITOYHONM HOMEHKJIATYphl MPEIOKEHHOTO KOMIUIEKTa; MO3BOJISET



IPOBOAUTH AKCIEPUMEHTAIBHYIO pabOTy Ha JIF0OOOM 3Tale ypoKa; YMEHbBIIAET TPYAOBbIE
3aTpaThl yYUTENsl MPU MOJATOTOBKE K YPOKaM, IOCKOJIBKY HE TpeOyeTcs MEepeKOMIIOHOBKA
000py/10BaHNUs B COOTBETCTBUU C 33]a4aMU KOHKPETHOTO ypOKa.

[Ipy muIaHUPOBAaHMM MPAKTUYECKUMX PA0OT BaKHO MMETh B BHUIY, YTO NPEIMETHBIE
pe3ysbTaThl  3KCHEPUMEHTAJIBHOIO XapakTepa MOTLYT OBITh OCBOEHBl TOJBKO IPH
ONTHMAJbHOM COYETAaHUU KPATKOBPEMEHHBIX (DPOHTAIBbHBIX ONBITOB U OJHOYACOBBIX
1a00paTOpHBIX PadoT.

Baxxnoe 3nHauenue uMeeT TOT (PakT, 4TO B cOCTaB (PPOHTAIBLHOTO OOOPYTOBAHUS
HapsIy C aHaJOrOBBIMH BXOJAT M IM(POBBIE cpeacTBa u3MmepeHus. K HUM oTHOCSATCS
AIIEKTPOHHBIN CEKyHJOMEp C JaTdyuKaMid, JJIEKTPOHHBIE BEChl W JATYMKH IUPPOBOI
naboparopun. Takum 0Opa3oMm, Mpu MPOBEACHUN PPOHTAIBHOTO SKCIIEPUMEHTA B OCHOBHOM
HIKOJIE YYEHUKHU 3HAKOMSTCS C 3JIEKTPOHHBIMH CIIOCOOAMHU U3MEPEHUHN U BBIYUCIICHUH.

biok obGopynoBanus njig ydyeHHMUECKUX padboT mo ¢usuke cHopMUpoBaH Ha Oaze
nepeyHsi o0OpyIOBaHUS Il MPOBEACHHUS OCHOBHOTO TOCYJApCTBEHHOTO 3K3aMEHa I10
¢uzuke. McnonpzoBanue nmpuOopoB 1 00OpyHOBaHUS C €AMHBIMU Ul BCeX OOydarolUXCs
XapaKTepUCTUKaMU HO3BOJISIET CTaHJIaPTU3UPOBATH OpOLEAYPbI BBITIOJTHEHUS
HKCIEPUMEHTAIbHBIX 3aJaHUI HA dK3aMEHE M O0ECIEUNTh HAJEKHYIO OLIEHKY PE3yJIbTaTOB
Ha OCHOBAaHHHU JKCIEPTHOW MPOBEPKH OTBETOB oOywaromuxcs. [Ipm 3ToM ocHOBaHMEM st
BBIBOJIa O NMPABUJIBHOCTU MPOBEJACHUS TaHHOTO OIbITA SIBJISAIOTCS PE3YJIbTAThl, IOJTyYECHHbIE
yUYaIIMMHCS IOCPEICTBOM MPSMBIX U3MEPEHHM 3a1JaHHBIX (PU3UYECKUX BEINYUH.

HaGop nns mpoBeneHHss OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa O0ecreunBaeT
pa3pabOTKy HECKOJbKMX OAHOTUIHBIX 3aJaHUM MPH HCIOJB30BAHUM  OJUHAKOBOTO
000py/IOBaHMUS C Pa3HBIMH XapaKTEPUCTHUKAMHU. DTOT MOAXOJ IEIeCO00Pa3HO UCIOIb30BaATh
U TpU TMPOBEACHUU (PPOHTANBHBIX OIBITOB W JlabopaTopHbIX paboT. Hampumep, mpu
NPOBEICHUH HCCIIEIOBAHUS 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS MOXKHO BBIACITUTH B
KJIacCe TpYMIIbl, KOTOpbIe OyAyT MPOBOAUTDH JTAHHOE UCCIIEOBAHNE, UCIIONIb3YSl PE3UCTOPHI C
pa3HbIM CONPOTHBIIEHUEM, U JamMnouky. Ilo pe3yiabTaTam MOKHO CPaBHHUTH IOJyYEHHBIE
3aBUCUMOCTH, OOCYIUTh IPAHULIBI BBIMOJIHEHNS 3akoHAa OMa JUIsl yJacTKa LEIH, ONPEeNIUTh
COIIPOTHUBIICHUS PE3UCTOPOB.

Cnenyer OTMETUTh, YTO IPHU MPOBEACHUU (DPOHTAIBHBIX ONBITOB M JIAOOPATOPHBIX
paboOT B OCHOBHOW IIKOJE TpeOyeTcs 3amuch pe3ybTaTOB BCEX MPSAMBIX HU3MEPEHUH C
y4eTOM aOCOJIOTHOM MOTPEHIHOCTH. 31eCh MpU HUCHOJIb30BAHUU  TPATAULHMOHHOIO
o0opynoBaHusi (MEH3ypOK, THHAMOMETPOB, TEPMOMETPOB) U CTPEJIOYHBIX AMIIEPMETPOB U
BOJITMETPOB a0COJIOTHYIO TOTPEUIHOCTh I1€JIeCO00Pa3HO CBSA3BIBATH C IICHOW JENCHUS
npudopa, a npu nepexojae K uudpoBsIM HHCTPYMEHTaM (LU(POBBIE BECHI U TATYUKH) YUUTh
paboTaTh ¢ OMUCAHUSIMH 3TUX MPUOOPOB, BBHIAEISS JaHHBIE 00 aOCONIOTHON MOTPELIHOCTH,
ar0o mpejuiaraTh 3Hau€HUE TOTPEITHOCTH B TEKCTE 3aJaHUM.

[Ipu mpoBeneHuU HCCIEAOBAHUS 3aBHCHUMOCTEH OJHON (PU3NYECKOM BETUYHUHBI OT
IpYrof ydaumuecsi JOJDKHBI OCBOMTBH IOCTPOEHHME TpaUKOB C yKa3aHUEM aOCOJIOTHBIX
HOTPEIIHOCTEH, a IMpU IPOBEIECHUU pabOT Ha MPOBEPKY IMPEIANOJIOKEHUN - YMETh
CpPaBHMBAaTh 3HAUEHUS JBYX MPSAMBIX H3MEPEHHH C Y4ETOM aOCOJIIOTHOM MOIPEUIHOCTH
(HampuMmep, MyTEM CpaBHEHUS WHTEPBAJIOB IOJYYEHHBIX 3HAUEHUI Ha 4YMCIOBOW OCH).
ITpoBenenne uaMepeHuil u ucciaenoBaHuil B kypce ¢uszuku 10-11 kmaccoB IOMOIHSIOTCS
UCIIOJIb30BAHUEM  OTHOCHUTENIBHBIX IOTPEIIHOCTEM, ydamuecss JOJDKHBI — HAyYUThCS
pacCUUThIBaTh OTHOCUTEIIbHBIE MOTPEIIHOCTH B MIPOCTEHIINX CIIy4asiX MPsIMBbIX U3MEPEHUN U
CpPaBHHMBATh TOYHOCTh PA3INYHBIX U3MEPEHUH.

OObparniaemM BHUMaHKE, YTO OLIEHUBAHUE JTa0OPATOPHBIX PabOT HOKHO Oa3UpOBaATHCS,
KaK UM B KpPUTEpHUSX OLICHMBAHUS SKcnepuMeHTalbHbIX 3aganuii KMM OI'D, He Ha



NpaBUILHOCTH O(opMIeHUs oTuyeTra O paboTe, a Ha MPABMWIBHOCTH JEUCTBHUM MO cOOpy
YCTaHOBKH, ITPOBEICHUIO OTBITOB, CHATHIO TOKa3aHUI MpHUOOPOB.

OcHamieHue s M3y4yeHUs  OHMOJOTMM  TPENCTABIEHO  KOMIUIEKTaMu
JEMOHCTPALIMOHHBIX BIIAXKHBIX MpenapaToB, repbapueB M KOJUIEKUUHA MO Pa3HbIM TemMaMm
Kypca Ouosioruu, a Takxke 1udpoBoii 1adbopaTopueit A TPOBEACHUs MPAKTUYECKUX paldoT.
Kpome Toro, npu uzydeHuu OMOJIOIMH MOKET MCIOJb30BaTh LupoBas Jaboparopus 1O
Ouonoruu (Kak JOTOIHUTEIBHBINA AIEMEHT JJIs YTITyOJIEHHOTO U3yUeHUs Kypca).

B yueOHOM mpornecce ydamuecs TOJKHBI MOJYYUTh BO3MOKHOCTH YYBCTBEHHOTO
BOCHIPUSATHUSL U3YYaeMbIX SIBICHUN U 00beKTOB. OHAKO M3ydaeMble SIBICHHUS U OOBEKTHI HE
BCErJa MOTYT OBITh HEMOCPEACTBEHHO BOCIPOM3BENEHBI WM TMOKa3aHbl B y4eOHOM
nomenieHnu. B 3tom ciaydyae yuebHOe 000pyI0BaHUE JaeT BO3MOKHOCTh UX BOCIPOU3BECTHU
OMOCPEIOBAaHO, Yepe3 KOJUICKIMIO, TrepOapHbIi  JUCT, MHUKpOIpenapar, MOJEIb,
BUJIeOGpPArMeHT U T.11.

Brnaxuple  mpemapartbl  NPEACTABISIOT  cO0OM  HaTypajdbHble  OOBEKTHI,

CMOHTUPOBAHHbIE HA CTEKISHHOW IUTACTMHKE M OIYIICHHbIC B CTEKJISHHBIA LMIUHIDP C
KOHCEPBUPYIOIIEH >KUAKOCTBIO, JUOO MpEJCTaBICHHbIE B IJACTUKE. 3J€Ch MPEAJIararTcs
TOTaJIbHBIE Tpenaparbl, MO3BOJSIONIME HU3y4YaTh BHEIIHEE CTPOEHUE OpraHu3Ma WIH €ro
gactu, (Hampumep: «KopeHp 0000Boro pacteHus ¢ KiyOeHbKammuy, «['agrokan);
aHATOMHYECKHE TIpernapatrhbl, MNpeJHA3HAYCHHbIE [UIsl M3Y4YEHHs] BHYTPEHHETO CTPOEHUS
OpraHM3Ma WM €ro opranoB (Hanpumep: «BrHyTpennee CTpOECHHE JSITYIIKA,
«BHyTpeHHee cTpoeHNe NTULBI»);
OuoNornuecKue Mpenapartbl, AAIOIMIME MPEACTABICHUE O CTaAMSIX Pa3BUTHUS OpraHu3Ma
(nanpumep: «Pa3BuTHe KOCTHCTON pbIOB), «Pa3zBuThe Kypullbl»). BnakHelie mpenapatsl
UCIIONB3YIOTCS KaK pPa3fgaTOYHbI MaTepHal B MPOIECcCe AEMOHCTPALMU MpPU H3yUYEHUU
HOBOT'O MaTepuaia WM B MPOLECCE BBHIMOJHEHUS MPAKTUUECKUX 3aJaHHM, pa3paOOTaHHBIX
Ha UX OCHOBE.

I'epbapum - coOpaHMe NPECCOBAHHBIX, 3aCYIIEHHBIX PACTEHUW WM UX YacTeu
MOMOTal0T M3y4aTh PAcTeHHE B KaOMHETe W y3HaBaTh €ro B IMpUpPOJE, a repbapuzanus -
HaumOoJiee MPOCTOM CrMOCOO COXPAHEHHs PACTEHUM M UX 4YacTell B TEUEHHUE JIUTEIBHOIO
BpeMeHU. B mepeune mpennaraercs cucteMaTtuyeckuil repOapuii (Hanpumep, «OCHOBHBIE
TPYIIBl  pacTeHMi») U repOapuii 1o o60mer Ouosoruu  (KOTOPBIM  MO3BOJISET
MPOUIUTIOCTPUPOBATH U3MEHYMBOCTh, HICKYCCTBEHHBIN 0TOOp, CUCTEMAaTUYECKUE KAaTErOPUHU U
BUJI000pa30BaHue, TMBEPIECHIIMS U KOHBEPTeHIIHs, TOMOJIOTHYHbIE U aHAJIOTMYHBIE OpPTaHbl,
pYIUMEHTapHBIE OpraHbl, apoMop}o3, uanoagantanrs GEHOTHI U T€HOTHUII, MOJUILIONINS,
OTJaJeHHas THOpUAMU3aIMs, B3aUMOJICHCTBUE PACTEHHN € aOMOTHYECKUMHU (aKTOpaMu
Cpelbl, B3aMMOJCHCTBHE pacTeHUd ¢ OumoruyeckuM ¢akropamu cpensl). ['epOapHbIit
MaTepuaj HCIOJNB3YIOT KaK pa3laTOYHBIM Marepuan s JIEMOHCTPAlUU H3y4aeMbIX
OOBEKTOB, I BBINOJHEHUS MPAKTUYECKUX 3aJaHUMl MpHU 3aKpEIUICHWH MaTepuaia Wiu
JMArHOCTUKHU Y4EOHBIX pPe3yJIbTaTOB.

Taxoxe npencraBieHbl KOJUIEKIUUA - HAOOPHI IPEIMETOB MM BEILIECTB, MOJA00PaHHBIX
10 OmnpeesieHHbIM npu3HakaM. OObeKTaMu UX MOTYT ObITh paclpaBlICHHbIE U 3aCYIIEHHbIE
HACEKOMbIE, paKOOOpa3HbIe, PAKOBUHbI
MOJUTFOCKOB, OT/IEJIbHBIE YACTHU CKEJIETOB KMBOTHBIX. B KOJUIEKIMSAX COUYETAIOT HATypajbHbIE
00BEKTHI C UX U300pAKEHUEM B BUJIE€ PUCYHKOB MJIM MYJBSDKEH - umutauuid. [IpennoxeHHble
B MepeuHe MOpQOJIOrMYEeCKUe KOJUICKIIMU Jal0T MPEICTaBICHUE O BHEIIHEM CTPOCHHUH
OpPTraHOB WJIM UX YacTei, MO3BOJSIOT MPOBOJUTH CPABHEHUSI OOBEKTOB, BBISICHATH UX 00IIME
YepThl U YePThI pa3inuuus (Hampumep: «[IpeacraButenu OTPsIIOB HACEKOMBIX» U JIP.);
0011e010IOrnYecKre KOJUIEKIIUY MO3BOJIAIOT BBISICHATH B3aMMOCBSI3U B OPIraHUYECKOM MHUPE,



paccmaTpuBaTh pa3BUTHE OpPTaHHU3MOB, MIPOCIICKUBATD 00111e010TOTHUeCKHe
3aKOHOMEPHOCTH (HaIpUMep: «[Ipumepsb! 3aIMTHBIX TPUCTIOCOOTICHHNA Y

HaceKoMbIX»). Komeknuu, kak u repoapuu, UCTIONIB3YIOT KaK pa3AaTOYHbIN MaTepuai A
JEMOHCTpAIlMA HM3y4aeMbIX OOBEKTOB, JUIS BBINOJTHEHUS TMPAKTUYECKUX 3aJaHUi TIpU
3aKpeIICHUH MaTepHralia WM JUarHOCTUKH YIeOHBIX pe3yIbTaTOB.

O3HaKOMJICHHE YYAIUXCSI ¢ MHUKPOCKOTMYECKHM CTPOCHHEM XUBBIX OPTaHU3MOB -
OJlHa M3 TJAaBHEHIIMX 3a7a4 HAyKH, MO3BOJIAIOIIMX MOJBECTH IIKOJIHHUKOB K MOHUMAaHHUIO
CIMHCTBA OpraHu4yeckoro mupa. J[ns mpoBeaeHus 1abOpaTOpHBIX pabOT B MHUQPPOBYIO
71a00paToOprI0 BKIIOYEH MHUKPOCKOI, a B KOMIUIEKTE MOCYAbl U O0OpYyIOBaHUS OOIIETro
Ha3HAYCHHS] UMEIOTCSI HEOOXO0IMMOE OCHAIIICHUE AJIs IPOBEACHHS TAOOPaTOPHBIX padoT.

Hudposas nmabopaTtopusi BKIOYAeT HAOOp [JIs1 M3TOTOBJICHHUS MUKPOIPENApaToB.
Ceexxue mpenaparsl U3rOTaBIMBAIOT JJIs1 HEMEUIEHHOTO paccMoTpeHus. K HUM OTHOCSTCS
XKHUJKOCTHBIE (0OBEKTHI OOBIYHO TIOMEIIAOTCS B BOMY, a MPENapaThl COXPAHAIOTCS B TCUCHUE
HECKOJIBKMX JHEH), cyxue (Hampumep, YacTUIly NTHUYBETO Iepa, MPOCTO IMOJIOKUTh Ha
IPEIMETHOE CTEKJI0O U MUKPOCKOTIHPOBATh), KHUBBIC MpenapaThl (Ma3Ku - KaIuld KHUIKOCTH,
HampuMep KpOBHW) W BHTajbHBIE MpemapaThl (KOTOPBIC HCIONB3YIOTCA ISl H3y4YeHUS
MAJIOKJIETOYHBIX OOBEKTOB (MPOCTEUINX, KOJOHUN BOJOPOCHECH), s HAOIIOIEHUS
nBwkeHus: (tydenbku, ameOwl). IlpuroroBieHre MHUKpompenapaTa BbIpaOaThIBaeT Yy
ydamierocsi HaBBIKA CaMOCTOATEIBHOW pabOThl, AaKTHUBU3UPYET WX [O3HABATEIBbHYIO
JEeSITENIbHOCTh ¥ 3HAKOMHUT C TEXHUKOM M METOAMKOW Hay4HOTO uccienoBanus. B mudpoyto
71a00paToOpUI0 BKIKOYEH TAK)Ke U HAOOP MUKPOIIPENapaTOB, KOTOPBIM COAEPKUT MOCTOSIHHBIE
npernapaThl, 0JIF0€ BPEMsi COXPAHSIOIINECS B IPUTOJAHOM JIJIsi MUKPOCKOITMPOBAHUS BU/IE.

CrnenyeT OTMETUTH, YTO HAPSAy C UCIOIB30BAHUEM MEPEUUCICHHOTO BbIIIE Y4€OHOTO
000py/I0BaHUs BAKHYIO POJIb B U3YUEHUU OMOJIOTUN UTPAIOT MPUPOAHBIE OOBEKTHI, TAK KaK B
OOJBIIMHCTBE CIIy4aeB TOJBKO OHU MOTYT OOECIEeYUTh HAHOOJNBIIYI0 KOHKPETHOCTh H
MIOJTHOTY 3HAHUH yUYalIUXCs, TOMOTAIOT (POPMHUPOBAHUIO Y HUX MPABUIBHBIX OMOJIOTHUECKUX
3HaHuid. K TakuM JKHMBBIM OOBEKTaM OTHOCAT pACTEHUS, YXUBOTHBIE J>KHUBOTO YTOJIKa,
aKkBapuyMma, Teppapuyma. DPGEKTUBHBIM CPEICTBOM 3HAKOMCTBA C MIPUPOJTHBIMU 0OBEKTaMH
SBIISIIOTCS OKCKYpCHHM B OHOJIOTHMUYECKHE M KpaeBeIUYeCKHe My3eH, OOTaHWYECKHE Callbl,
300MapKH U OKPYKAIOIIHNE IITKOJTy €CTeCTBEHHBIE U UCKYCCTBEHHBIE TIPUPOIHBIC COOOIIECTBa.

TpanunuonHsie OHONOTHYECKHE MYJSDKH M MOJENTH B HACTOSIIEe BPEMS YCIEIIHO
3aMEHSFOTCSI UG POBBIMU 00pa30BaTEILHBIMU peCcypcaMu: BUaAeO(parMeHTaMu, aHUMAaIIHeH,
BUPTyalbHbIMU JabopaTopusimu. Lludpossie oOpa3oBaTenbHble pecypcbl HE MOTYT CTaTh
MOJIHOLICHHON 3aMEHOM pealbHbIX MPUPOJHBIX OOBEKTOB, HO JAlOT BO3MOXXHOCTH
MO3HAKOMHUTBCS C Oojiee IIUPOKUM KPYroM OOBEKTOB, CO3AAIOT MPEANOCHUIKH ISt
UHTEHCHU(PHUKAIIMK 00pa30BaTENIbHOIO TMpolecca M 00eCleYMBAIOT HE3aMeATUTEIbHYIO
oOpaTHyI0 CBSI3b, KOMIBIOTEPHYIO BH3yalu3alvi0 HWHPOpPMAIUU, aBTOMATHU3AIHIO
yIpaBieHUs Y4eOHOM eATeIbHOCTHIO U KOHTPOJIb €€ Pe3yIbTaToB.

OcHamenue Uis M3Y4YCHHWs] XUMHUU TPEACTABICHO B BHUJAE JIEMOHCTPAIIMOHHOTO
000py/IOBaHUs, KOMILUIEKTa XUMUYECKUX PEAKTHBOB C HEOOXOIMMBIM O0OpYAOBaHHEM W3
o0IIero KOMIUIEKTa TMOCYAbl W OOOpYAOBaHHWS MJs YYCHUYECKHUX OIBITOB W KOMILJIEKTa
koteknuid. Kpome Toro, mpu M3yYeHHM XWMHH HUCIOJB3yeTcsl  oOmas s
€CTECTBEHHOHAYYHOTO IIUKJIa I(poBas 1adopaTopus, a Takxke uppoBas 1adboparopus 1o
XUMHH (KaK JTOTIOTHUTEIBHBINA JJIEMEHT /ISl YTITyOJIEHHOTO U3yUeHUSI XUMHUN ).

JIeMOHCTpalIMOHHBIA JKCIIEPUMEHT SIBIISICTCS. BAXKHOW YacTblO OOYUEHHs XHUMUHU.
31ech BaKHO MOMHUTh, YTO TIPU €TO MPOBEACHUU 00SI3aTENILHO JOKHBI OBITh COONIOICHBI
BCE HEOOXOIMMBIE ITAIIbI:

MOCTaBKa IIeJIM SKCIIEPUMEHTA,



OINKCaHue HEOOXOAMMOIO ISl €r0 BBIIOJIHEHHSI 000PYJOBaHMs U PEAKTUBOB,
IUTAHUPOBAHME MOPSAIKA IPOBEICHUS, ONUCAHUE UCXOIHBIX BELIECTB, IPOrHO3UPOBAHUE
OKUJAEMBIX B PEAKLINOHHON CMECH U3MEHEHUM U PE3YyJIbTaTOB HKCIIEPUMEHTA,

OINKCaHUE U3MEHEHUI, TPOU30IIEAIINX C BEUIECTBAMH,

(OopMyJIMPOBKa BBIBOJOB U3 KCIIEPUMEHTA,

CO3/IaHHE PUCYHKA DOKCIEPUMEHTAIILHOM YCTAaHOBKM M COCTABJICHUE YPAaBHEHMS
peakuuii. B mpomecce mnpoBeIeHUS JAEMOHCTpPALIMM, YYallMECd OCBAMBAKOT 3Tallbl
NPOBEJCHUS OIbITa, MO3TOMY Haubosiee 3(PPEKTUBHBIM SBISETCS HE MPOCTOE OIKCAHUE
OMbITa YYHUTENEM, a HCIOJIb30BaHHE 3BpUCTHUYECKON Oecenpl. Ilpu peanmsanmu Takoro
CIEHapusi JaK€ HE OYEHb CIIOKHBIM OMBIT 3aHUMAeT JOBOJIBHO MHOTO BPEMEHH, HO
CJIeIOBaHHE €My MO3BOJIIET 0OECTEeYUTh MOHMMaHUE OOYUYaIOIIMMUCS MPHUEMOB HAYyYHOTO
NO3HAHUS M HCIOJB30BAaHME HMX YK€ B CAMOCTOSTENBHOM JEATENBHOCTH B IpoLiecce
YUYEHHUYECKOro sKkcrepuMmeHta. Ha HauanbHOM 3Tame u3ydeHuss xumuu (B 8-9 kiaccax)
MMEHHO TaKO# MOAXO0J MO3BOJIAET IOCTHYh MAaKCUMaIbHON 3P(PEKTUBHOCTH OT MPOBEICHUS
71a00paTOPHBIX U MPAKTUYECKUX padoT, a TakKe cPOPMUPOBAThH y YUAIIUXCS OTBETCTBEHHOE
OTHOLIEHUE K SKCIIEPUMEHTY.

[Ipy olleHMBaHMM YYEHHUYECKMX NPAKTHMUECKUX padOT LeaecooOpa3HO YUMTHIBATh
HOJXO/bl, HCIONb3YIOIIKME B SK3aMEHAIIMOHHBIX Marepuaiax. Tak, B HacTosllee BpeMs
IpeyIaraeTcsl SKCIEpUMEHTAIIBHOE 3aJaHUe, IPEyCMAaTPUBAIOLIEE BHIOOP ABYX BEILECTB U3
ISTH MPEAJIOKEHHBIX U MPOBEICHUE C HUMH PEaKuii, OTpaXarolnxX XUMUYECKHE CBONCTBA
YKa3aHHOTO B YCJOBMM 3afaHusi BemniecTBa. OIllEHMBaHME HIET HAa OCHOBAHUU OTYETa
yUY€HUKa O TpojeNaHHOW paboTe (ypaBHEHMS peaklui, BBIBOJbI O HAOMIOACHMUSX) M Ha
OCHOBaHHUU MPSMOT0 HAOIIOJEHUS 3a ACUCTBUAMH YUYEHHKA IO MPOBEIEHUIO OMbITOB. [Ipu
3TOM BBIJCNSAIOTCS 3Talbl 0TOOpa BELIECTB M CMEIIMBAHMS BEIIECTB B COOTBETCTBUU C
MYHKTaMH UHCTPYKIIMU K padoTe.

BakHelimyM HampaBiIeHUEM KaK JEMOHCTPALMOHHOIO, TaK W Y4YEHHUYECKOIO
HKCIEPUMEHTA JODKHO CTAaTh MCIOJIb30BaHUE LUPPOBOI 1abOpaTOpUH, KOTOpask MO3BOJISIET
OpraHM30BaTh XMMHYECKHHA SKCIIEPUMEHT Ha NMPUHLUIHNAIBHO HOBOM YPOBHE, MEPEHUTH OT
KaueCTBEHHON OLIEHKM HAO0JIIOJIaéMbIX SBJIECHUN K CHUCTEMHOMY aHAJIU3y KOJIMYECTBEHHBIX
xapakrepuctuk. Ilpu pabore ¢ natumkamu 1upoBoi naboparopun 0OECIEUUBACTCS
aBTOMATHU3UPOBAHHBIN cOOp U 00pabOTKa JaHHBIX, XOJ KCIEPUMEHTA MOXKET OTOOPaKaThCs
B BHMJE TIpaUKOB WIM [OKa3aHUM NpUOOpPOB, a pe3yibTaTbl HKCIEPUMEHTOB MOTYT
COXpaHAThbCs JNUTeNbHOE BpeMs. Hanbonee akTyanbHBIM AJII XUMUU SIBIISIETCS TIEPEXOJT K
KOJIMYECTBEHHBIM XapaKTEPUCTHKAM, KOTOPbI MOXXHO MPOMILIIOCTPUPOBATH CIEAYIOUTUMU
npuUMepaMu: H3y4YeHHE CTpOeHHus IaameHH, omnpenenenue pH B pasHbIX cpepax,
OTpe/ieNIeHue CKOPOCTU PEaKlUW, M3yYeHUE BIUSHUSA KOHICHTPAIMM W TeMIepaTypbl Ha
CKOPOCTb PEAKILIHUH.

[udposas mabopaTopusi MO3BOJSET peaan30BaTh MEKIIPEIMETHBIE CBSI3U C IPYTUMU
npeaIMeTaMi €CTECTBEHHOHAYYHOI'O IMKJIA, IOCKOJBKY JaeT BO3MOYKHOCTb BBINOJHATH
UHTETPUPOBAHHBIE Y4E€OHbIE MCCIIEOBAHUA IO €CTECTBEHHBIM HAayKaM, INPUMEHSATh U
OCBaMBaTh JIEMEHTHI CTATUCTUKU U UH(POPMALIMOHHBIE TEXHOJIOTUU.



