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PexomMeHaanum 1o MCnob30BaHUIO CTAHAAPTHOI0 KOMILJIEKTA 000PY/10BaHHA
LenTpa «Touka pocTa» nNpu peajau3anuu NporpamMmm
€CTEeCTBEHHO-HAYYHOI HATIPABJIEHHOCTH

[lepeuenb craHgapTHOTO KOMIUIEKTa 0O0OpyAoBaHusA [UIsi ocHameHus LleHTpoB
«Touka pocta» chOpMUPOBaAH C YIETOM psifa MPUHLUIIOB, B TOM YHCIIE!

[IpyuHIM ~ TpPEeMCTBEHHOCTH  cUcTeM  obopymoBanus.  OOGopynoBanue ISt
MPOBEJCHUS YYCHUUYECKUX MPAKTUYECKUX pPAOOT SBJISETCS OOIIMM JJisi YpOBHEH OCHOBHOTO
o0miero u cpenHero obmero obpa3oBaHus. B cucteme HarmsigHbIX CpeiCcTB OOy4YeHHS U
JIEMOHCTPAIIMOHHOTO 00OPY/IOBaHMUSI HMMEIOTCS 0a30BbI€ 3JIEMEHTHI, OOIIMe ISl OCHOBHOTO
obmero u cpemHero obmiero oOpaszoBanus. L{udpoBas mabGopatopuss U 00OpyIOBaHUE
o0miero  Ha3HAauYeHUs  MO3BOJISIIOT oOecrevynBaTh JEATENIBHOCTh OOy4alolMxcs Kak B
OCHOBHOHM, TaKk M B CTaplIei IIKOJe, a B COBOKYIMHOCTH C HU(POBBIMH JTa0OpATOpUSIMHU IO
¢usnke, OHOJIOTHMM ¥ XUMHH — TIPAKTHYECKYIO JIEATEIBHOCTh B paMKax HW3Yy4eHUS
ecTecTBeHHOHay4yHbIX nipeaMeToB B 10-11 knaccax Ha yriryOJIeHHOM YPOBHE.

[IpuHIMI coYeTaHHs KIACCHUYECKHUX U COBPEMEHHBIX CPEACTB M3MEPEHHH M CrocoO0B
HKCIIEPUMEHTAIBHOTO MCCIIEOBaHMS SBICHUN. B cocTaB 000pyn0BaHUs BXOIATKIACCUYECKHE

cpencTBa u3MepeHus:  (Hampumep: JTMHAMOMETHI, CTpEJIOUHBIC
aMmIepMeTp M BOJBTMETP) W  IudpoBbie NpuOOpbl  (Hampumep: HHU(POBBIE BECHI,
cekyHaoMmep) u gatyuku. CoOutoJieHre 3TOro MpUHIMIIA UMEET 0c000e 3HAuYeHHUE JIJsl YPOBHS
OCHOBHOTO 00mero o0pa3oBaHWs, TIIOCKOJIBKY 3/IeCh TPOUCXOJUT  3HAKOMCTBO  CO
crocobamMu  M3MEpeHUs (U3WYECKHX  BEIMYWH, (OPMHUPYETCS TIOHUMAHHE MPUHIUIIOB
JIeMCTBUSL  aHAJOTOBBIX H3MEPUTENbHBIX MPUOOPOB U obecreyMBaeTcsi  Mepexol K
UCITOJIb30BAHUI0 HMHCTPYMEHTOB LIU(POBOIL TabopaToOpHH.

[MpuHIIMT TpHOpUTETa YYEHUYECKOTO OKCIEPUMEHTa JUIsl pean3aluyd CUCTEMHO-
NeSITETPHOCTHOTO  TOAX0/a. Peanm3anusi CHCTEMHO-IEATEFHOCTHOTO MOAX0Ja B O0y4eHHH
€CTECTBEHHOHAy4YHbIM TIpeAMeTaM OasupyeTrcss B IEpBYIO oOuepelb Ha  BOBJICYCHUHU
o0OyJaromuxcss B MPAKTUYECKYIO JIEATENBHOCTh [0 MPOBEACHUIO HAOIIOACHUN M OIBITOB.
[TosTOMY 3HaUMTENBHAS YaCTh HAOIIONEHUN 1 OTIBITOB, KOTOpBIE B

TPaTUIIHOHHON METO/IMKE MpeyIarajnuch Kak
JIEMOHCTpAIlMOHHBIE, TIepEHECeHbl B pa3psyl YydeHudyeckux pabor. ClegyeT OTMETUTh,
YTO B HacToAllee BpeMs H3ydeHHE (U3MKH, XUMUM M OHOJOIMM B OCHOBHOHM IIKOJE U
Ha 0a30BOM YpOBHE CTapIledl MIKOJIbl OPHEHTHUPYETCS Ha OCBOCHHUE €CTECTBEHHOHAYYHOU
TPaMOTHOCTH, KOTOpO€ HIET dYepe3 pa3BUTHE CIMOCOOHOCTEH ydalluxcs aHaIH3HpOBATh
pa3sHOOOpa3Hyl0 €CTeCTBEHHOHAYYHYI0 MH(GOpPMAIMIO M HCIOJIb30BAaTh MOJYyYEHHbIE 3HAHUS
JUIsT OOBSCHEHMs SBICHUH M MPOILECCOB  OKPYXAIOIIEr0 MHpa; IMOHMMAaTh OCOOEHHOCTH
UCTIOIB30BAaHUSI METOJIOB ~ €CTECTBO3HAHUS  JUISI  TIONYYECHHS  HAyYHBIX  JIAHHBIX;
NPOSIBIIATH CAMOCTOSITENIFHOCTh CYXJICHWH W TOHMMAaTh pOJIb HayKH M TEXHOJOTHYECKUX
WHHOBAIIMI B Pa3BUTHH OOIIECTBA; OCO3HABATH BAXKHOCTh HAYYHBIX MCCIICIOBAHUIA
U UX CBS3b C HAIIUM MaTEpUAIBbHBIM OKPYKEHHEM M COCTOSHHEM OKpYXarolled Cpe.sbl.
OpueHTanus Ha €CTECTBEHHOHAYYHYIO TPAaMOTHOCTBH MPEIIOJaraeT akieHT Ha METOOJIOTHIO
HAayKl W HaNpsMYyI0 CBA3aHO Kak C OOLIMM YHCIOM YYEHHYECKHUX OIBITOB B  Kypcax
€CTECTBEHHBIX HayYK, TaK u HATPaBIEHHOCTHIO 170'¢ Ha  (opMUpOBaHUE
CaMOCTOSITENIFHOCTH JICUCTBUI TNpPH TPOBEICHUHM HAOIIOACHUN, H3MEPEHHH U HCCIeIOBaHUM.

Hcnonws3oBanre CpeACTB HAIMAIHOCTH H  y4eOHOro 00OpyIOBaHHS B y4eOHOM
Mpollecce HampaBiICHO Ha BBINOJHEHHE CHeAymUX  (QYHKIUK: obecneunBaroT Oojee
MOJHYI0 W TOYHYIO HH(OpMaIuio o0 H3y4aeMOM SIBICHUU WIA OOBEKTe€ U TEM CaMbIM
CHOCOOCTBYIOT TOBBIIICHHIO KadecTBa OOydEHUs, IOMOTal0T B MaKCHUMaJIbHOH Mepe pa3BHTh



[TO3HABATEJIbHBIE MHTEPECHI YYAIIMXCS; MOBBIIIAIOT YPOBEHb HAIVAIHOCTH W JOCTYIMHOCTH
0o0y4eHHUs; YBEIMYMBAIOT 00bEM CaMOCTOSTEIbHOMN paboThI ydaluxcsaHa

ypoKe u BHEYPOUHON  JEATEIbHOCTH, CO3/1a10T yCIIOBUS JUIs
OpraHu3alui MPAKTUKO-OPUEHTUPOBAHHON MPOEKTHOM M HCCIIEN0BATENICKON NeATEeIbHOCTH,
JAIOT BO3MOXHOCTBH JIOCTYITHEE U INIyO)Ke€  pacKphITh CoJiepKaHue y4eOHOro
MaTepuana, CrnocoOCTBYIOT (OPMUPOBAHUIO Y YUAIUXCS TOJOKUTEIBbHBIX MOTHBOB O0yUEHUSI.

Baxwneiimmeir 4wacteto ocHamenus Lleatpa «Touka pocray sBisercs mudpoBas
nabopaTopus, MEpeYeHb MATYMKOB KOTOPOH TO3BOJIET HCIOIB30BaTh 3Ty J1abOpaToOpuUIo
npu u3ydeHuu GU3HKH, XUMHM U Ouoiorud. BBejeHue B HIKOJBHBIM  3KCHEPUMEHT
nu(GpoOBBIX  JATYMKOB  JUIsl  PErHCTpallMM  Pa3WYHbIX BEJIUYMH U BO3MOXHOCTHU
UCIOJIb30BaTh KOMIbIOTEp (cMapThOH WM IUIAHIIET) JJis pacueToB u  O(OPMIICHHUS
pPE3YJIbTAaTOB OIBITOB, MO3BOJSET IMEPEHTH HAa HOBBIM KAYECTBEHHBIH YpPOBEHb IPOBEICHUS
U3MEpEHUH, YIIPOCTUB MPOLIECC U3MEPEHUN U NOBBICUB HMX TOYHOCTh. [losiBneHue uudpoBbIxX
TeXHoJoruii B jabopaTtopHbix  paboTax MOBBIILIAET ux aKTyaJbHOCTb u
MPUBJIEKATEILHOCTh B CO3HAHUM COBPEMEHHOTO WIKOJIHbHUKA, YCHUJIMBAET HATJISAHOCTh Kak
B XOJIE ONBITOB, TaK M NpU OOpabOTKE pE3yJbTaTOB C HCIOJH30BAHUEM IPOrPAMMHBIX
cpenctB. [l 9KCIEPUMEHTOB MO OMOJOTHMH U XMUMHH STO SBIISETCS 3HAYMMBIM IEPEX0JIOM
OT KaueCTBEHHBIX HAOIIOJCHHI U OMBITOB K KOJIMYECTBEHHBIM IKCIIEPUMEHTAM.
Hcnons3zoBanne nudpoBoi 1adb0paTopuu CyIIeCTBEHHO U3MEHSET MOAXObI K

MIPOBEICHUIO U JEMOHCTPAIMOHHBIX, U YYEHUYECKHX OMBITOB:

Hcnonb3oBanue U POBBIX JaTYNKOB B KayecTBe U3MEPUTEIIbHBIX
MHCTPYMEHTOB U3MEHSET MOAXO0Jbl K TPOBEACHUIO MPSIMBIX U3MEpPEHUI
(bu3NYECKUX BEJINYMH.

TpagunuonHo B KayecTBe CpEICTB U3MEpPEHUS HCIIOJIb30BAJINCh
IpocTeNIINe MHCTPYMEHTHI (pblUaXKHble BECbl U Pa3HOBECHI, MEH3YpKa,

JTMHAMOMETp, TEPMOMETP) M CTPEIIOYHBIC TPUOOPHI (aMIIEPMETpP U BOJIBTMETD).

Hcnonp3oBanne 1UQPOBBIX  JaTYMKOB  IO3BOJIIET HA  COBEPIIEHHO  JPYroM
KaueCTBEHHOM  YPOBHE  NPOU3BOAMTH  M3MEPEHUsS  BPEMEHH, pACCTOSHHS, HUMETh
BO3MOXHOCTb PpPEruCTpupoBaTb U Ha6J'IIO)laTI) U3MCHCHUC BO BPCMCHU TaKUX BCIIMYHH
KaK TeMIiepaTypa, JIEKTPHUUECKOE HAMpPsHKEHUE, CUjla TOKa U T. 1.

OTH BO3MOXHOCTH TMO3BOJISIIOT, HAMpPUMEP, HA YpOKax (DU3MKU C BBICOKOW TOYHOCTHIO
U3MEPUTh MTHOBEHHYIO CKOPOCTH Tela, JBUXKYIIErocss HEpaBHOMEPHO, HAOIIOaTh B AMHAMHKE
mnmponecc BHGKTpOMaFHI/ITHOﬁ HWHAYKOWH, BOSBHUKHOBCHUC
N HU3MCHCHUC HWHAYKIUOHHOI'O TOKa, HCCICAOBATH M3MCHCHHEC TEMIICPATYpPhl C TCUCHUCM
BPEMEHU B MPOIIECCE YCTAHOBIIEHUS TEIJIOBOTO PABHOBECHS U T.JI.

Ha YpoKkax OHMOJIOTUU TIOSIBIISIETCA BO3MOYKHOCTD MMOJYUYUTHh KOJIUYCCTBCHHBIC JaHHBIC
Opy TPOBEACHUM OMNBITOB, HAaNpUMep: TpH OmpeaencHUuH (aKTOpOB, BIHSIONINX Ha
CKOpOCTh Tporecca (GOTOCUHTE3a, NpU H3YYCHUHM JbIXaHUS KOPHEH U IIMCThEB, MPHU
MCCJIEIOBAaHUH YCIOBUHM MTPOPACTAHUS CEMSH H T. 1.

Ha ypokax XxumuM Ha KOJMYECTBEHHBIH YPOBEHb MEPEXOJAT MpaKTHUYeCKHe paboThl MO
M3Y4YEHUIO TIpollecca BIEKTPOJIN3a, MCCIEIOBAHUE HK30TEPMUUECKHX U HSHIAOTEPMUUYECKHX
peakiuid, TermoBoro d3ddexra TopeHHs TomMBa W T. A. C UCHOIB30BaHUEM
TPAAUIIUMOHHBIX «AaHAJIOTOBBIX» CpPCACTB HO)IO6HI)IG HU3MCEPCHUA BBIIIOJTHUTE HEBO3MOXHO.
Opnako, mpu mnepexoie Ha IMGPOBYI JIabOpaTOPUI0O B TEMATHUYECKOM  IJIAaHUPOBAHUU
HEOOXOUMO TPENyCMOTPETh JOMOJHUTEIBHOE BpeMs I oOydeHus paboTe C JAaT4YUKaMU,
BKIItOYasi COOPKY 3KCIEPUMEHTATbHON YCTAHOBKH C JaTYMKaMH, CHATHE MOKa3aHUW C dKpaHa
KOMIBIOTEPA, OMPENAEICHUE MOTPEITHOCTEN U3MEPEHUH.

Hna  pabotel ¢ OUGPOBBIMM  JAaTYUKaMU  MCIOJNB3YeTCS  CHElualbHOE
mporpaMMHOE OOECIieueHHe, YCTAaHOBJICHHOE Ha KOMIbIOTEp. JlJii KOMMYHHKAIUU ITU(POBBIX
JAaTYUKOB, 3alMCH W XpaHeHHs HH(OpMaIUK, IOJY4YEeHHOH C UX MOMOIIbI0, IHppoBas
naboparopuss HMCHOJB3YETCS B KOMIUIEKTE € HOYTOYKOM C HEOOXOJHWMBIM YCTaHOBJIEHHBIM
IPOrpaMMHBIM 00€CTIEYeHHEM.

Hcnons3oBanue KOMIIBIOTEPHOM bopmbI perucrpanuu IMOJIYYE€HHBIX



3HaYeHUH M TOCTPOeHUs  rpaukoB  H3MEHSET  HOAXOAbl K  O(GOPMIICHHIO
71a00paTOPHBIX U MPAKTHYECKUX pabOT 00yUaroIUMUCS.

JlaHHble, TOJYYCHHbIE TMpPH  I[OMOIIM  UUPPOBBIX  JAaTYUKOB, BHOCSATCS B
AIIEKTPOHHbBIE TaOJHIIBI, 4TO II03BOJISIET CTPOUTH rpaduku 3aBHCHUMOCTEN
UCCIIEyeMbIX BEJIIMYMH Ha 3KpaHe KomIiblorepa. Ha ocHoBanuu 3TuX rpadukoB aeaTh
BBIBOJBI O XapaKTepe 3aBHCHUMOCTH BEJIMYMH OT BpPEMEHM WM Apyrux napamerpoB. Ha
yrIIyOJIEHHOM YPOBHE II€1eco00pa3Ho 00ydaTh MPOBOAMTH ANMPOKCHUMAIMIO BHIOPAHHBIX
TOYEK UTOTOBOM IpaMuecKOi 3aBUCUMOCTBIO.

Otn HOBBIE BO3MOKHOCTH MTO3BOJISIIOT aBTOMAaTU3HPOBATH pPYTHHHBIE
IIpOLIeIYpPbI 3arojHeHus Tabiul, BBIIIOJIHEHUE OJIHOTHUITHBIX pacyeTos,
noctpoenust rpadukoB. lludpoBas doTokamepa mo3BoisieT cdororpadupoBaTh COOPaHHYIO
OKCIEPUMEHTAIBHYIO YCTAaHOBKY M MPHKpEnuTh (QoTorpaduio B DJIEKTPOHHBIH OTYET.
TakuM 00pa3oM, OCYIIECTBISIETCS Mepexo]] K O(pOPMIICHHUIO SIEKTPOHHOTO  OT4YeTa 0
MPOJIEIAaHHOM ~ DKCIIEPUMEHTEe, IPOEKTHOM WM UCCIIEOBATEIbCKOM padoTe.

Bo3moxHOCT HCII0JIb30BAHUS BU/ICOHAOIOICHUS 32 IpoleccoM
BBITIOJTHEHUS IIPAKTUYECKUX pabot 00yyaroIuMucs U3MEHSIET MIO/IXO/1bI K
OILICHUBAHHIO PadoT.

DNeKTPOHHBIN OTYET 0 IIPOJIETIAHHOMN IIPAaKTHUYECKOU pabote MOXET
COMPOBOXKAATHCS ~ HpPUKpEIJieHHOW  Qororpadueii, KoTopas  MO3BOJIAET  OIEHUBATh
IIPaBUJIbHOCTD coOpaHHOMN IKCHEPUMEHTANIbHON YCTaHOBKH, Ooiee  TOJIHO
ONpEAeNsiTh  IOJHOTY U TPaBUIBHOCTb IPOJEJIaHHOTO HCCIIeI0OBaHUS,
AQHAJIM3UPOBATh  JIOCTOBEPHOCTh  IPEJACTABIEHHBIX  SKCIIEPUMEHTAIbHBIX JaHHBIX. [lpu
OJIHOBPEMEHHOM BBITOJIHEHUU DPAa3HBIMU TPYyNIaMu OOYYaIOIIUXCS Pa3HbIX
HCCIIEIOBATENbCKUX  paboOT  11es1ecO00pa3sHO  MCMOIb30BaTh  BUAEO3AallMCh  BCErOo XoJa
pabor. B »TOM ciy4ae OLEHUBAaTbCA MOTYT HE TOJBKO IPEJAMETHBIE PE3YJIbTaThl,
CBS3aHHBIE C IIPOBEIEHHEM KOHKPETHOIO DJKCIEPUMEHTa, HO W KOMMYHHKaTHBHBIC U

pETYJIATHBHbBIE JENCTBUS: IUIAHUPOBAHUE paboTHl,
OTCII©KMBAaHHE  XoJa  pabOThl, KOppEKIus TulaHa  paboThl, KOMMYHHUKAIUs B
COBMECTHOM JIESTEIBHOCTH, HAMU4YUe (MM OTCYTCTBHE) KOH(DIMKTOB M CIIOCOOBI UX PEIICHHSI.

Hcnonp3oBanne 1M@PpPOBBIX  J1TaOOpPaTOpUil  CYIIECTBEHHO  PACIIUPSIET  CHEKTP
BO3MOXHBIX ONBITOB M HCCIEIOBAHHUN, OCOOEHHO JTO KacaeTcss M3y4eHUs OHOJIOTUU
U XUMHH.

Pacmpenne crekrpa BO3MOXKHOCTEH MOXKHO —IPOWJUIIOCTPUPOBATH Ha IpUMEpe
U3YYEHHs  JJIEKTPOMAarHUTHOM  MHIyKIuu B Kypce ¢usuku. Ilpu wucnonb3zoBaHuu
CTPEJIOYHOTO  aMIlepMeTpa  TPAJUIMOHHO  HAOMIONAIOT  JHIIb  (aKT BO3HUKHOBEHMS
MHAYKIIMOHHOTO  TOKa B MPOBOJHUKE M  H3MEHEHHE  €r0 HalpaBlIeHUs IpHU
M3MEHEHUU CKOPOCTH BHECEHHUsI MarHuWTa WM ero mnojspHocTH. Vcmonb3oBaHue uu@poBoro
JlaTYMKa TMO3BOJSET MOJy4YuTh ocuuiorpaMmmy OJIC MHAyKUHMHM, BO3HHMKAIOMIEH B KaTyIIKE,
IpU MpOJIETE 4Yepe3 HEEe MarHuTa. OJTO MO3BOJIIET CPAaBHUBATh 3HAYEHHUS MaKCHMAJbHBIX
OAC mnpu mposere depe3 KaTylmlKy MarHuTa € pasHbBIMM  CKOPOCTMH M C
pa3HOM  MOJISIPHOCTHIO, aHATU3UPOBATH BUJ MOJIy4E€HHOM

3aBHCHMOCTH, KOHCTPYHPOBaTh  3KCHEPUMEHTAJIbHbIE
3a/1a4M 110 U3YYEHUIO AIEKTPOMAarHUTHON HHYKIIUH.

[udpoas  nmabopaTopust  IMO3BOJSET  OPraHM30BaThb MPOEKTHYIO U Y4eOHO-
HCCJIEIOBATENbCKYIO JESITENbHOCTh IIKOJPHMUKOB KaKk B paMKax ypOKOB, TaK M BO BHEYPOUHOI
nesitenibHOCTH. Hanmnune pa3sHooOpa3HbIX HMUGPOBBIX JaTYMKOB JTa€T BO3MOXKHOCTh MPOBOJUTH
caMmble pa3HOOOpasHbIE MCCIENOBAHUSA, ONHUPAsCh Ha MHTEpechl oOydaromuxcs. B kauectse
IpUMepa MOXHO IPUBECTU HCCIIEIOBAHUS SKOJIOIMUECKON HAIpaBJIEHHOCTH  T10

BBISIBIICHUIO bakTopoB 3arpsi3HEHUST  OKPYXKAKoIen
Cpenbl, M3Y4YEHHUIO SKOJOTMYECKOIO0 COCTOSIHHUSI TMOMEIICHHWM IIKOJbI, IMOYBBL, BO3JyXa B
HACeJICHHOM NyHKTe U T.J4. MccnenoBarenbckue pabOThl C MCHOJIB30BaHUEM LH(POBBIX
JaTYUKOB LierecooOpasHo npemiarate ydammmes 10-11  kmaccoB B paMkax — 00s3aTeNnbHOM
Ui HUX  TNPOEKTHOM  JEATEIbHOCTH. BBINTONHEHHWE  TakUX  IPOEKTOB  SBISETCA



OCHOBaHMEM JUIsl OLIGHKM HE TOJBKO YPOBHS  CPOPMUPOBAHHOCTH  MPEAMETHBIX
pe3yabTaTOB, HO  MTOTOBOM  OLIGHKH JIOCTHIKEHUS  METalpeAMETHBIX  pPe3y/bTaToB
o0y4eHHs:  KOMMYHHMKATHBHBIX (KOTOpbIE OILIGHMBAIOTCS Kak B MPOLECCe MPOBEACHUS
paboThl, TaK M B IMPOIECCE 3ALIUTHI POCKTA WM UCCICIOBAHMS) U PETYISTHBHBIX (KOTOpBIC
OLICHUBAIOTCSI B MIPOLIECCE BBIOTHEHUS TPOCKTA).

OcHamienue ansi u3ydeHus: GU3MKHU MPEACTaBICHO B BHUAE 000OpYAOBaHUS JUIS
JIEMOHCTPAIIMOHHBIX OMBITOB M O0OPYHAOBaHUS JUIA JIAOOPATOPHBIX PAOOT M YYEHHYECKHX
OMBITOB, BKJIIOYash OOMIyI0 JJs E€CTECTBEHHOHAYYHOTO IMKJIA MU(PPOBYIO JIaOOPATOPHIO,
a Takke HUPpoByo Jaboparopuro mo (uszmke (Kak JONOJHUTENbHBIN 3JIEMEHT JUIs
YIIIYOJCHHOTO M3ydYeHUs (DU3HKH).

JleMOHCTpalMoOHHOE obopynoBaHue obOecrieunBacT BO3MOXXHOCTh
HaOJ0/IeHUsT OOJBIIMHCTBA M3Yy4YaeMBbIX SBJIEHUN, HPOLECCOB U 3aKOHOB. OTO BO3MOXKHO
Opy ONTHUMAJILHOM COYETAHUU AaHAJOTOBBIX M IU(POBBIX CPEICTB
HaOMO/IeHUs, aHaiu3a u3MepuTenabHoW HHpopmanuu. Tak, Hampumep, A Kypca (GU3HKU
OCHOBHOM WIKOJIBI €CTh BO3MOXXHOCTH JIEMOHCTPALMU KIACCHYECKUX JIEMOHCTPAIIMOHHBIX

HKCIIEPUMEHTOB: najeHue Tten B TpyOke  HpioToHa,
JEeMOHCTpanus AeicTBus aTMochepHoro napneHus, 3akoHa [lackans, uaMeHeHHs] oObeMa Ten
IpU HarpeBaHUM (OXJIKICHHUH), MPUTSHKEHUsT MOJeKyl U T.1. HaGop mo anekrpocTtaTtuke naet
BO3MOXXHOCTh JI€MOHCTpAIlMM JJIEKTPH3AIMKA TeJ, 3aKOHA COXpAaHEHWs 3apsaa, JIHMHHUN
HANPSHKEHHOCTH 3JIEKTPUYECKOTO TOJS W T.J. ¥ MOMKET HCIOJIB30BaThCS Kak 8 Kiacce mpu
M3YYECHUU AJIEKTPOMArHUTHBIX SBJICHMI, TaK U B 10 Ki1acce mpu U3y4eHUU DJIEKTPOCTATUKH.

[Tpn NPOBEICHUN  JEMOHCTPAI[MOHHBIX  OMBITOB  JOJDKHBI coOmoIaThCs
TpeOOBaHMS K WX HADIAAHOCTH (SICHAs ¥ TIOHATHAas IIOCTAHOBKA OIIBITA), BUAUMOCTH
JUIsT  BCeX ydammxcs Kijgacca (MpU  HaIWMYMM — MENKHX — JIeTaleld HCIONb3yeTcss  MX
YBEJIMYEHHOE  M300pakeHWe TMpH  TOMOIIM  BeO-Kamephl), SMOLMOHAIBHOCTH H, IO
BO3MOXKHOCTH, 3aHHUMATEIbHOCTH (JIEMOHCTPAIIMOHHBIA OIBIT JOJDKEH BBI3BIBATH HHTEPEC
yJaluxcsl, co37aBaTh MOTHBALMIO K M3YUCHHIO MpPEaMeTa) M yOemuTeIbHOCTH (TIOKa3bIBaTh
TOT 3¢¢eKT, Ha JEeMOHCTPAIMIO KOTOPOIrO OH ObUI HAlpaBIIEH).

OnHako peanu3anusl JESITEIBHOCTHOTO TMOJAXOAa B OOy4eHMH (U3UKE NEPEHOCUT
aKIEeHT C  JIEMOHCTPAllMOHHOTO  OJKCIIEpUMEHTa Ha  y4yeHWuyeckuil. Hampumep, 1o
MEXaHUKE  HCCIENOBaHHE  KHHEMAaTHYECKUX  3aKOHOMEPHOCTEH, 3aKOHOB  JHMHAMHUKH,
KoJ1e0aTeNbHbBIX JIBYKEHUH MEPEHECEHO B YYCHUUYECKUH  IKCIEPUMEHT c
COOTBETCTBYIOLIMM  HabopoM  oOopynoBanus.  Ilpy  M3yd4eHUM  3NEKTPOJUHAMUKU
nabopatopHoe 000OpyIOBaHHE TO3BOJSET WCCIEAOBAaTh HE TOJNBKO 3aKOHBI TOCTOSIHHOTO
TOKa, HO C WCIIOJNB30BaHHEM KOMIBIOTEPHOTO OCIuIIorpada I03BOJISIET TMPOHAOIIOIATh
U HCCIeNoBaTh JJIEKTPHUUECKUE IIEeMU IMEePEeMEHHOro TOKa, OJOK JHOJOB  IO3BOJISET
UCCIIEIOBaTh  BOJBTAMIIEPHBIE XapaKTePUCTUKU  Auofa. [Ipu  W3ydeHHH  ONTHKHU
nabopaTopHoe 00OpYyIOBaHHWE TIIO3BOJIAET W3YYUTh 3aKOHBI T'€OMETPUUYECKOW  ONTHKU
(mpenmoMiieHHe  CBeTa B TONYIMJIMHAPE W TOJNydeHHE HW300pakeHUs B JIMH3aX) U
NPOHA0IF0IaTh OCHOBHBIC SIBJICHUS BOJIHOBOW ONTHKHM (MHTEp(EpEeHIUs U  TOJSpU3aIus),
UCCIIeIoBaTh TUQpaKinio cBeTa (MudpaKkIoHHAas PEHIeTKa).

B coorBercTBMM ¢  TpPEOAMETHBIMH  pe3ylbTaTaMd  OOy4YeHHS  (HU3UKE
o0opynoBaHWE ISl YYCHHYECKHX OIBITOB OOECIIEYMBACT MPOBEACHUE CIIEAYIOIUX THITOB
paboT, CrpyNImUPOBAHHBIX MO BUIAM JACSITENBHOCTH, HE3aBUCUMO OT WX TEeMAaTHYECKOM
MIPUHAIC)KHOCTH

1. IlpoBemenuwe TPSAMBIX HU3MEPEHUH (PU3MUECKUX BEJIWYUH (M3MEPEHHE MAacChl,
o0beMa  JKHUIKOCTH, TEMIIEPATypbl JKHUAKOCTH, CHJIbI, CHJBl  TOKA, HAMPSIKCHHUS) C
UCIIOJIb30BAaHUEM aHAIIOTOBBIX U ITUPPOBBIX MPUOOPOB.

2. IIpoBepka 3aaHHBIX MPEANOIOKCHUN (MpPsSMbIe U3MEPCHHS (PU3UUCCKUX BETUUUH U
CpaBHEHHE 3a/JlaHHBIX COOTHOIIGHWNW MEXIy HuUMH).  Hampumep: mpoBepka YCIOBUI
IUIaBaHWsl  TeJN,  YCJIOBMM  paBHOBecHs  pbluara W OJOKOB, 3aKOHOMEpHOCTEH

MOCJIeI0BATEIbHOTO u napajieIbHOTO COCIMHEHUS
IPOBOJHUKOB U T. 1.



3. Pacder 1o mony4eHHBIM pe3ynbTaTaM MPSMbIX U3MEPEHUN 3aBUCHMOTO OT HUX
napameTpa (B OCHOBHOM IIKOJIe) U KocBeHHbIe n3Mmepenus (B 10-11 kmaccax).

Hanpumep: yckopenue Tena Mpu pPaBHOYCKOPEHHOM JIBMOKEHUH, YCKOpPEHHE CBOOOIHOTO
MajeHus], )KECTKOCTh MPYXHUHBI, KOXDHUIIMEHT TPEHUS CKOJBXEHUs, MEXaHW4YecKas padoTa u
MOII[HOCTD H T. .

4. HabiroaeHre sIBICHHI M IIOCTAaHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE) 110
oOHapyXeHHI0 (haKTOpOB, BIMSIONIMX HAa MPOTEKAHWE JJaHHBIX sBIeHUH. Hampumep:
PSIMOJIMHEITHOE paclpoCTpaHEHUE CBETA, TUCTICPCHUs CBETA; U3YUYCHUE CBOMCTB M300pakeHUs B
MIJIOCKOM 3€pKajie  T. II.

5. MHccrnemoBanue 3aBUCHMOCTH OAHOW (U3MYECKOW BEIUYMHBI OT JPYroM C
MPEJICTABIICHHEM pPEe3yJIbTaTOB B BHJE rpaduka W pacdera MCKOMOro mapamerpa. Hampumep:
3aBUCHUMOCTH IIYTH PAaBHOMEPHO [JBIDKYIIErOCsS Tela OT BPEMEHH JBWKCHHS TENa, CHIIBI
TPEHUS  CKOJBXKEHHUS OT CHJIBI  HOPMAJIbHOIO  JIaBJIEHWs, KadecTBa  0OpabOTKH
MOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIONIAAW CONPUKOCHOBEHHS TEI,
CWJIBl  YOPYrOCTH OT YMJIWHEHUS TPYKHUHBI, BBITAJKABAMOIICH CHIBI OT 00BEMaA
MOTPY)KCHHOW 4YacTH Tella W OT IUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH
Tena, OT TIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEO U T.J.

JIaGopatopHoe o0opynoBaHue o0ecrieynBaeT caMOCTOSITEIbHBbIHI
YYEHUYECKUI AKCIEPUMEHT, KOTOpBIH MOKET UMETH pa3inyHbIe bopmBr:
(pOHTANBHBII AKCIEpUMEHT ((POHTANBHBIC ONBITHI U Ja0OpaTopHbIe paboThI), PabOThI

NPaKTUKyMa, Yy4eOHO-HCCIe10BaTeIbCKHE paloThI U TPOEKTHI
9KCHEPUMEHTAIBHOIO XapakTepa. [Ipu 3TOM HOPMAaTUBHO-00s13aTE€IbHBIM BHE
3aBHCHUMOCTH  OT  YpOBHS  m3y4yeHus ¢usuku (0a30BBIA  WiIM  YrayOlleHHBIH) W
00pazoBaTebHON MIPOTPaMMBbI (ocHOBHas 1581071 cpenHss IIKOJTa) SIBJISICTCS

(bpoHTaIBHBIN SKCIEpUMEHT. FIMEHHO MmocpeicTBOM (PPOHTAIBHOTO SKCIIEPUMEHTA JJOCTUTAIOTCS
IpeMETHBIE pe3yJabTaThl JKCIEPUMEHTAIBHOIO XapakTepa, a yYallMMHCS OCBaMBalOTCA
CHOCOOBI  JIEHCTBWIA,  COOTBETCTBYIOIIME  YKa3aHHBIM BBIIIE MATH THIaM  padorT.
JlaGopaTopHbIil MpakTUKyM ILenecooOpa3eH TOJNBKO MpH YIrIyOJE€HHOM YpOBHE H3ydeHUs
npeaMera.

OnTuManbHBIM IE JOCTHKEHUS nenein MIPOBEICHUS (bpoHTaTBHOTO
IKCTIEpUMEHTA SIBIISICTCS MpeCTaBICHUE 1a00paTOPHOTO 000pyIOBaHUs "
MaTepHaioB B BHJE TEMAaTHYECKHX KOMIUIEKTOB TI0 MeEXaHUKE, MOJICKYISIPHOH (H3HKe,
JNIEKTPUYECTBY U onTuke. lcmonb3oBaHHME TeMaTHMYECKMX KOMIUIEKTOB CHOCOOCTBYET
dbopmMHIpOBaHHUIO TaKOTO Ba)KHEHTIIETO yMEHWUS, KaK noxoop  yJamuMUcCs
o0opynoBaHusT B COOTBETCTBHMM  C  IENbIO  HWCCIEAOBaHUS W3 HW30BITOYHOMH
HOMEHKJIATYphl TPEUIOKEHHOTO KOMIUJIEKTa; MO3BOJSET MPOBOIUTH HKCHEPUMEHTAIBHYIO
pabory Ha m000M JTame ypoka, yMEHBIIAeT TPYAOBBIE 3aTpaThl  Y4YWUTeNsd  IpU
MOJATOTOBKE K ypOKaM, TIOCKOJIBKY He TpeOyeTcs MEepeKOMIIOHOBKAa OOOpYHIOBaHHS B
COOTBETCTBHUH C 337[auaMHi KOHKPETHOTO YpOKa.

[Ipy TIaHUpOBaHMM  TNPAKTHUYECKUX  pabOT BaXKHO HUMETb B BHAY, 4TO
IPEMETHBIE PEe3YAbTaThl HKCHEPUMEHTAIBHOTO XapaKTepa MOTYT OBITh OCBOEHBI TOJBKO IpU
ONTUMAIILHOM COYETaHWH KpPAaTKOBPEMEHHBIX (POHTAJIBHBIX OINBITOB H  OJHOYACOBBIX
1ab0paTOPHBIX padoT.

Baxnoe  3HaueHume umeer TOT  (akT, UYTO0 B  cOCTaB  (PPOHTAIHLHOTO
000pyIOBaHUSI HapsAy C aHAJOTOBBIMH BXOAAT W IUQPOBBIE CpeAcTBa mM3MepeHus. K HuM
OTHOCATCSL 3JIEKTPOHHBIM CEKYHAOMEp C JaT4MKaMM, OJJEKTPOHHbIE BECHl W JaTYUKU

mudpoBoir  mabopartopun. Takum oOpazom, Opd  TPOBEACHUH  (PPOHTAIBHOTO
OKCIEpUMEHTa B OCHOBHOW IIKOJIE€ YYEHHKH 3HAKOMATCSA C BJIEKTPOHHBIMHU CIIOCOOAMU
W3MEPEHHUI Y BEIYMCIICHUM.

briok oGopynoBanus il yueHUYeCKnX padot mo ¢usuke chopmupoBaH Ha Oaze
nepevyHs OoOOpYIOBaHUS JJIsl TMPOBEACHUS OCHOBHOTO TOCYIAapCTBEHHOTO 3K3aMEHa I10
¢usuke. Mcnonp3oBanue npruOOpoB U 000PYIOBaHHS C €IMHBIMH JUII BCEX o0yJaromuxcs

XapaKTEPUCTHUKAMH IO3BOJISET CTaHJAPTU3UPOBATh MIPOLEAYPHI



BBINOJIHEHUS HKCIEPUMEHTAIBHBIX 3aJaHUi  Ha  DK3aMeHe u
00ecrneunTh HaJe)KHYIO OLIEHKY pe3yJbTaTOB HA OCHOBAaHUH SKCIIEPTHONW NPOBEPKHU OTBETOB
oOyuatomuxcs. Ilpu 3TOM OCHOBaHMEM HJs BBIBOJA O NPAaBUIBHOCTU IIPOBEIEHUS JAHHOIO
OIbITA SIBJISIOTCA PE3YJbTaThl, MOJYYEHHBIE YYALIUMUCS MOCPEACTBOM IPSIMBIX U3MEPEHUN
3aJJaHHBIX (U3NYECKUX BEIUYHUH.

Ha6op Ul TPOBEIEHHUS] OCHOBHOI'O rocyJapCTBEHHOI'O 9K3aMeHa
obecrieunBaeT  pazpabOTKy HECKOJIbKUX  OJIHOTHUIIHBIX 3a/laHui npu
UCIOJb30BaHUU  OJIMHAKOBOTO  OOOpYyIOBaHHUA C pPa3HbIMM  XapaKTEPUCTUKAMU. OTOT
NOJAXO/A 1eJIeco00pa3sHO  MCIOJIb30BaTh W MPU  TMPOBEACHUU (POHTAIBHBIX ONBITOB U
nabopaTopHbix pabor. Hampumep, npu NpOBENEHUM HCCIEAOBAHUS 3aBUCHUMOCTU CHJIBI
TOKa OT HANpsOUKEHHUS MOXHO BBIACTUTh B KJIacce TPYMIbI, KOTOpble OyAyT IPOBOAUTH
JAHHOE  HCCIEN0BAaHUE,  HUCIOJIBb3YS  PE3UCTOPbl € pa3HbIM  CONPOTHUBIIEHUEM, U
namrouky. Ilo pe3yabTaraM MOMKHO CpaBHUTh IOJIYYEHHBIE 3aBHUCHUMOCTH, OOCYIMTb
IPaHULBI  BBINOJIHEHHA 3akoHa Owma i ydacTka LENH, ONPEAEIUuTh CONPOTHBIICHUS
PE3UCTOPOB.

Cnemyer  OTMETUTH, YTO  TpPH  NIPOBEACHUH  (POHTAIBHBIX  ONBITOB U
7a00paTOpHBIX PAabOT B OCHOBHOHM IIKOJIE TpedyeTcs 3aluch Pe3ysbTaTOB BCEX MPSIMBIX

U3MepeHui C yderoM  abCOJIIOTHOM HOTPELIHOCTH. 3nece  mpu
MCII0JIb30BaHUU TpPaJULIMOHHOT O o0opy10BaHUs (MeH3ypox, JMHAMOMETPOB,
TEPMOMETPOB) M CTPEJIOYHBIX  aMIEPMETPOB U BOJIBTMETPOB  aOCOIIOTHYIO
HOTPEIIHOCTh  11€J€CO00pa3HO CBs3bIBATH C IIEHOM JesieHus npubopa, a MpH mepexone
K 1udpoBeIM HHCTpyMeHTaM (umdpoBble BeChl W JaTYMKH) YYUTh paboTath ¢
ONMHCAaHWSIMA JTUX TPHOOPOB, BBHIIEISAS JaHHBIE 00 aOCONIOTHOW MOTPEUTHOCTH, JTHO0
npeiaraTb 3Ha4€HUE MOTPEIIHOCTH B TEKCTE 3aJaHUM.

IIpy mnpoBeneHMH HCCIENOBAHUS 3aBUCUMOCTEM OJHOW  (pu3HUYECKON BETMUYMHBI
OT Jpyrol  yvamuecs JOJDKHbI ~ OCBOUTh  IIOCTpOEHHE TIpadUKOB C YKa3aHHUEM
aOCOIOTHBIX TOTPEIIHOCTEH, a NpU TMPOBEACHUHM pabOT Ha MIPOBEPKY HPENNOJIOKEHUH —
yMeTh CpaBHUBaTb 3HA4Y€HUs JIBYX HpPAMBIX HU3MEpEeHUH ¢ ydeToM aOCOJIOTHOU

HOTpenHOCTH (HampuMep, MyTeM CPaBHCHUS WHTEPBAIOB MOJYYEHHBIX 3HAYECHU

Ha gucioBod ocu). IlpoBeneHue M3MEpPEHUI u
uccienoBannii B kKypce ¢usmkm 10-11  KkiaccoB  JOTMOJHSIOTCS — HMCIOJIB30BAaHUEM
OTHOCHUTENIbHBIX  MOTrPEUIHOCTEH,  y4damuecs  JOJDKHBI ~ HAy4WUTbCS  pPACcCUUTHIBATh

OTHOCHUTEJIbHBIE TOTPEIIHOCTH B MPOCTEHINIMX CIydasX MpsMbIX HM3MEPEHUH U CPaBHUBATh
TOYHOCTb PA3JINYHbIX U3MEPEHUI.

OOpamjaeM  BHUMaHMe, 4YTO  OIIEHMBaHHE  JAOOpPaTOpPHBIX  paboOT  JOJKHO
0a3upoBaTbcs, KaKk M B KPUTEPUSAX OLEHUBAHUSA OSKCIEPUMEHTaNbHBIX 3ananuii KM
OI'D, He Ha NpaBWIBHOCTH OGOpMIIEHHS oOT4YeTa O paboTe, a HaNpaBUIBHOCTU
JIeNCTBUIM 10 cOOpYy YCTAHOBKH, IMPOBEIEHHUIO OIBITOB, CHSTHIO MOKa3aHUI MpuOOpPOB.

OcHarenue Ui U3y4YEHHS Ouoaorun MIpeICTaBICHO KOMIUIEKTaMH
JIEMOHCTPAIlMOHHBIX BIIQKHBIX MpernaparoB, repOapueB U KOJJICKIHUH IO pPa3HbIM TeMaM
Kypca Owuonoruu, a Takxke uuppoBoil naboparopueil A MPOBEIACHUS MPAKTHYECKUX
pabot. Kpome Toro, mpu m3yueHuu OMOJIOTMM MOXET HCIIOJIb30BaTh IU(poBas J1abopaTopus
no Owuojoruu (Kak JOMOJHHUTENBHBIA 3JEMEHT sl yrIIyOJIEHHOTO U3ydeHHS Kypca).

B y4eOHOM  Tpollecce  ydammecs  JOJDKHBI — HOJYYUTh  BO3MOXKHOCTh
YYBCTBEHHOTO BOCHPUATHS M3Y4aeMBIX SIBIEHUH W 00bEeKTOB. OJHAKO M3ydaeMble SIBICHUS U
O0BEKTHl HE BCErJa MOTYT OBbITh HENOCPEICTBEHHO BOCHPOM3BEACHBl WM II0Ka3aHbl B
yaeOHOM ToMenieHuH. B 3ToM ciydae ydeOHoe 00OpymOoBaHHME HAeT BO3MOXHOCTh — HX
BOCIIPOM3BECTH  OIMOCPEIOBAHO, dYepe3  KOJUICKIUIO, repOapHBbId JIMCT, MUKPOIpEenapar,
MOJIEIb, BUIEO(pArMeHT U T.II.

Brnaxxuele Ipenaparsl HPEJCTABISAIOT coboit HaTypaJbHbIE OOBEKTHI,
CMOHTHPOBAHHbIE HAa CTEKJISHHOW IUIACTUHKE M OIYIIEHHbIE B CTEKJISIHHBIM LIMIMHAD C
KOHCEPBUPYIOIIEH JKUAKOCTBIO, JMOO TpPEACTaBICHHBIE B IUIACTHKE. 37€Ch NPEIaraiorcs
TOTAJbHBIE IIpenapaThl, MO3BOJAIOIIME H3ydaTb BHEIIHEE CTPOCHHME OpraHu3Ma WU €ro



yactu, (manpumep: «Kopenp 06000Boro pacrenus ¢ KiyOeHbKamm»,  «l'aaiokay);
AHAaTOMUYECKHE Mpenaparbl, IPEeIHA3HAYEHHbIE I HM3YYEHHUs] BHYTPEHHETO  CTPOCHUS
opraHm3mMa wWid ero opraHoB (Hampumep: «BHyTpeHHee CTpPOEHHE JATYIIKA Y,

«BuyTrpenHnee crpoeHue OTHLBD»);  OMOJIOTHYECKUE Ipernaparsl,
JalolMe  MpeACTaBIeHHEe O  CTaausX  pa3BuUTUs opranu3ma (Hampumep: «PasButue
KOCTHCTOM  pbIObI», «Pa3BuTue Kypuilbl»). Bnaxknble mnpemapaTsl HCHOJB3YIOTCS —Kak
pa3fgaTodyHbli Marepual B IIPOLECCE AEMOHCTpallMM IIPU HW3Yy4EHMM HOBOIO MaTepuaja WU
B TIpOIIECCE BBIMOJHEHHS MPAKTHYECKUX 3aJaHUi, pa3pabOoTaHHBIX HA UX OCHOBE.

I'epbapun — coOpaHue TpPECCOBaHHBIX, 3aCYIICHHBIX pAaCTEHUHl WJIM HUX YacTel
MOMOTal0T M3y4yaTh pacTeHHWE B KaOMHETe W y3HaBaThb €ro B MpUpPOAeE, a repOapuszanus —
Haubosee MpocToil crmoco® COXpaHEHHWsI PACTCHH M WX YacTe B TEUCHHE JJIUTEIBHOTO
BpeMeHH. B mepeuyHe mnpemiaraercs cucteMatmdyeckuil repbapuii (Hanpumep, «OCHOBHBIC
TpyOmbl pacTeHui») U repdapuil mo oOueit ouonoruu (KOTOpPbIi MO3BOJISET

MPOWILTIOCTPUPOBATh U3MEHYHUBOCTb, HCKYCCTBEHHBIN ot6op,
CUCTEMAaTUYECKUE KAaTeropud U  BUA00Opa3oOBaHUE, AUBEPreHIMS U  KOHBEPreHLu,
TOMOJIOTUYHBIE M AQHAJIOTUYHBIE  OpraHbl, PYAMMEHTapHbBIE OpraHbel, apomMopdos,
uanoanantauus (EHOTHUN U TEeHOTHI, MOJUIIOUIUS, OTAaJeHHAs rudpuan3ams,

B3aMMOJICIICTBIE pacTeHHil ¢  abuoTudeckumu  (akTopamMu  Cpebl,
B3aMMOJICHICTBHE pacTeHUi ¢ OumoTmueckuMm (aktopamu cpenbl). ['epOapublii  MaTepuan

WCMOJIB3YIOT KakK pa3fgaTOYHbIM MaTepuan i JI€MOHCTpauuu M3y4aeMbIX
00BEKTOB, JUISL BBIIIOJIHEHUS MPAKTUYECKUX 3aJaHUW MpPU 3aKPEIJICHUU Marepuaia Wiu
JTUAarHOCTUKU y4€OHBIX PE3YJIbTATOB.

Taxke mpencTaBieHbl  KOJJIGKIIMM —  HAa0Opbl  MPEIMETOB WM  BEIIECTB,
nofoOpaHHBIX MO  OmpeAeNieHHbIM  mpu3HakaM. OObekTaMHM  UX  MOTYyT  OBITh
pacrpaBJIcHHbIE U 3aCyLICHHbIE HAaCEKOMBIE, pakooOpa3HbIe, PaKOBUHBI

MOJUTIOCKOB, ~ OTJEJIBHBIE  4YaCTHM  CKEJIETOB JKMBOTHBIX. B  KOJJIEKIMAX  COYETaroT
HaTypaJIbHble OOBEKThl C HMX H300paXKEHHEM B BHJI€ PUCYHKOB WM MYJSDKEH — MMHTALMM.
[IpenyioskeHHble B mepedHe MoOp(OJOTHYECKHE KOJUIEKIMM AT IpEACTaBI€HUE O
BHEIIHEM CTPOCHMM OpPraHOB MM HUX YacTed, IMO3BOJIAIOT IIPOBOAUTH CPABHEHUS
00BEKTOB, BBUICHATH HMX O0OIIME 4YepThl W uepThl pasnuuus (Hanpumep: «[IpencraButenu

OTPSIOB HACEKOMBIX» M Jp.); OOIIEOMOTOTUYECKHE KOJIJIEKIIMH TTO3BOJISIOT BBIICHSITH
B3aMMOCBSA3M B OpraHMYEeCKOM MHUpPE,  paccMaTpuBaTh pa3BUTHE

OpPraHW3MOB, TPOCIICKUBATH OOMICOMOTOTHIESCKUE 3aKOHOMEPHOCTH  (HAmpUMep:
«I[Ipumepsnr 3aIUTHBIX ~ TPUCTIOCOOJICHUI Yy HaceKoMbIX»). Kosutekiuwy,

KaKk W TepOapuu, WCIOIB3YIOT KaK pa3/laTOYHBIA MaTepHal TUTST JIEMOHCTpPAIIH

U3y4aeMbIX OOBEKTOB, JUISL  BBINOJIHEHUS MPAKTHUYECKUX 3aJaHUN MpPU 3aKPEIICHUH

MaTepuasa Uiu TUarHOCTUKUA y4eOHBIX Pe3ylbTaTOB.

O3HakomieHne yualuxcs c MUKPOCKOITMYECKUM CTpPOEHUEM KUBBIX
OpraHM3MOB — OJIHA W3 T[JaBHEWIIMX 3aJady HAyKW, [O3BOJSIOMIMX  IOJIBECTH

IIKOJIBHUKOB K IIOHUMAHHIO €ANHCTBA OpTraHU4Y€CKOIo Mupa. HHH IMPOBCACHUSA
nabopaTopHbIX PaboT B IU(POBYIO JTa0OPATOPHIO BKJIIOYEH MHMKPOCKON, a B KOMILIEKTE
nocyApl U OOOpYHOBaHUsS OOINEro Ha3HAYCHHUS HUMEIOTCS HEOOXOAMMOE OCHAICHHE IS
npoBeieHHs Ta00paTOPHBIX PadoT.

Hudposas nabopaTopusi BKIIFOYAET Habop TUTSt W3TOTOBJICHHS
MUKPOIIPENapaToB. Caexue npemnapaTsl W3TOTaBIIUBAIOT TUIST HEMEJIEHHOTO
paccmoTrpenus. K HUM OTHOCSTCS KHAKOCTHBIE (OOBEKTHI OOBIYHO TOMEIIAIOTCS B BOMY, a
npernaparbl COXpaHSIIOTCS B TeUCHHE HECKOJIBKUX JIHEH), CyXue (HanpuMep, 4acTUIy —TMTHYBErO
nepa, TPOCTO  TMOJIOKUTH HA  TPEIMETHOE CTEKII0O ¥ MHUKPOCKOIHPOBATH), JKUBBIC

npenapaTtsl (Ma3Ku — KallUIM JKUJIKOCTH, HallpUMeEp KpOBH) U BUTAJIbHBIC  IIPENaparsl
(koTOpBIEC HCIONB3YIOTCS U W3YYCHHS MAJOKICTOYHBIX  OOBEKTOB (ITPOCTECUIINX,
KOJIOHMH  BOJIOPOCIIEH), I HaOMIoJeHus — JIBWKEHHS  (Tydenbku,  ameObl).

[IpuroTtoBneHre MUKpoIpenapara BbIpaOaThIBaeT Yy YdYallerocs HaBBIKM CaMOCTOSTEIbHON
paboThl, AKTUBH3UPYET WX TIO3HABATEIBHYIO MACSITENLHOCTh M 3HAKOMHT C TEXHHKOW H



METOJMKON HAydHOTO HcclenoBaHua. B 1mdpoByio m1abopaTopuio BKIIOYEH TaKXkKe U
Ha0Op MUKPONpENapaTroB, KOTOPBI COJACP)KUT NOCTOSHHBIC IIperaparhl, JOJr0e BpEMs
COXPaHSIOIINECS B IPUTOIHOM JJII MUKPOCKOTIMPOBAHHS BH/IE.

Crnemyer OTMETHTB, YTO HApsay C HCIOJIB30BAaHUEM IEPEYHCICHHOTO BBIINIE y4eOHOTrO
00OpyIOBaHUSI BAXHYIO pPOJb B HM3YyYCHHMH OHOJOTMH HUIPAIOT MPUPOAHBIE OOBEKTHI,
TaKk Kak B OOJBIIMHCTBE CIIy4aeB TOJBKO OHHM MOTYT OOECIEeYUTh  HaUOOJIBIIYIO
KOHKPETHOCTh W IOJHOTY  3HAaHMW  y4Yalluxcs, IOMOTalT (OPMUPOBAHMIO Yy HHUX
NpaBWIBHBIX OWONOTHYeCKUX 3HaHWH. K TakuMm JKMBBIM OOBEKTaM OTHOCAT PacTEHHs,
KUBOTHBIE  JKMBOTO  YyrojKa, aKBapuyMma, TeppapuyMa. O(P(EKTUBHBIM  CPEICTBOM
3HAKOMCTBA C TPUPOAHBIMH OOBEKTaMH SIBISIOTCS AIKCKYpCMM B OHOJIOTHYECKHE U
KpaeBeIyecKHe My3eH, OOTaHMYECKHE CaJbl, 300HapKd U OKpYXKAloIIUe KOy
€CTECTBEHHBIC W HCKYCCTBEHHBIC IIPHUPOHBIE COOOIIECTBA.

TpaguunonHble OMOIOTHYECKHWE MYJSDKM M MOJICNN B HACTOSIIEE BPEMs YCIICITHO

3aMeHSIOTCST  OU(POBBIMH  00pa30BaTENbHBIMA  PECYpCaMH:

BUeo(parMeHTamu, aHMMaIlHeH, BUPTYAILHBIMH 71a00paTOPHUSIMHU. Ludpossie

00pa3oBaTelbHBIE PECYpChl HE MOTYT CTaTh ITOJHOIICHHOW 3aMEHON peajbHBIX MPUPOAHBIX
00BEKTOB, HO JTAIOT BO3MOXKHOCTH TIO3HAKOMHTHCS C 00JIee MIUPOKUM KPYroM OOBEKTOB,

CO31aK0T IIPEATNIOCBUIKN JUIS MHTCHCU(UKAMK  00pa30BaTEILHOTO

nporecca M 00eClevMBalOT HE3aMEMJUTEIbHYI0 OOpaTHYIO CBS3b, KOMIIBIOTEPHYIO

BU3YaJIM3allMl0 MH(pOpPMaLUHY, aBTOMAaTHU3allMI0 YIpaBJIEHUs y4eOHOU
JIeATEIIHOCTBIO U KOHTPOJIb €€ PE3YJIBTATOB.

OcHnaiuenue JUISL U3Y4EHUs XUMHH IIPEJICTaBICHO B BUJIE

JEMOHCTPALIMOHHOIO o0opynoBaHus, KOMILJIEKTA XUMHAYECKUX PEaKTUBOB c

HEOOXOMUMBIM 000pyIOBaHHEM U3 OOIIEro KOMIUIEKTa TOCYAbl M OOOpPYHAOBAaHMS IS
VUEHUYECKUX ONBITOB U KOMIUIEKTa KoJulekuuii. Kpome Toro, mnpu H3y4eHHH XUMHUU
UCTIONIB3YeTCSl  00mast Il  €CTeCTBEHHOHAy4YHOro IMkia 1mudposas jgadoparopus, a
Takke mudpoBas abopaTopus Mo XUMUHU (KaK JOMOTHUTEIBHBIA JIEMEHT JJISI YTIyOJIeHHOTO
U3YYEHHS] XUMHH).

JIeMOHCTpallMOHHBIA  AKCIEPUMEHT SIBISETCS BAXKHOM YacThl0 OOy4YEHUS XHUMHH.
31ech BaOXHO TMOMHUTH, YTO TMPU €r0 TMPOBEACHUH 00s3aTE€IBHO JOJKHBI OBITH COOJIIOICHBI
BCE HEOOXOUMBIE TAIIbI:

MOCTaBKa L1eJI1 SKCIEPUMEHTA,

OIMcaHne HEOOXOIUMOTO ISl €70 BHITIOTHEHUS 000pYI0BaHUS M PEaKTHUBOB,

MJIAHUPOBAHUE TIOPSJIKA TIPOBEICHMUS,

OMMCAaHNE UCXOHBIX BELIECTB,

MMPOTHO3UPOBAHNE OXXUJAEMBIX B PEAKIMOHHOW CMECH H3MEHCHHH |
PE3YIHTATOB SKCIIEPUMEHTA,

ONMCaHue U3MEHEHUH, MPOU30LIEANINX C BEIIECTBAMHU,

(hOopMyITHpPOBKa BHIBOJIOB U3 IKCIIEPUMEHTA,

co37aHue pUCYHKAa  JKCIEPUMEHTATHHOU YCTaHOBKH U COCTaBJICHHE
YpaBHEHUS PEaKIUil.

B  npouecce  mpoBeaeHUsT ~— IEMOHCTpalMid,  y4YalllMECs  OCBAMBAIOT  ATalbl
MPOBEJCHUS OIBITA, TOITOMY Hambosiee 53(PQGEKTUBHBIM SBISAETCS HE TPOCTOE OMHUCAHUE
OMbITA YYUTENEM, a UCIOIb30BaHUE »JBPUCTHUYECKON Oecenbl. [lpu peanusamnuu Takoro
CUEHapusi JaXe€ HE OYEHb CIIOKHBIM OMNBIT 3aHUMAEeT JOBOJBHO MHOIO  BPEMEHH, HO
CleloBaHME €My  T[IO3BOJSieT  OOecrneyuTh  MOHMMaHue OOydaloIIUMHUCA  TPUEMOB
HAyYHOTO TIO3HAHUS M HCIIOJIb30BAHME UX YK€ B CaMOCTOSATEIbHOW JNEATEIbHOCTH B
MpOIIECCe YYEHUUYECKOTO JKcrmepuMeHTa. Ha HagampHOM JTame wusydenuss xumuud (B 8-9
KJIaccaX) MMEHHO TaKOW ITOJIX0/1 MO3BOJISET JOCTAYb MaKCUMaJTbHOU

s dexTuBHOCTH OTTPOBEJICHUS JA0OPATOPHBIX W  MpPaKTUYECKHX pabor, a
Takke Cc(HOpMUPOBATh Yy Y4alIUXCS OTBETCTBEHHOE OTHOILIEHUE K AKCIIEPUMEHTY.

[Ipyn olleHMBAaHMM YYCHHUYECKUX TMPAKTUYECKUX padoT 1enecooOpa3Ho yIUTHIBATh
MOAXOMbI, MCIOJB3YIOIINE B 3K3aMEHAIIMOHHBIX Marepuanax. Tak, B HacTodllee  BpeMs



HpeUIaracTCIIKCICPUMEHTAIBHOE  33/IaHKe, MPEAyCMaTpUBaroNiee  BHIOOD
JIBYX BEIIECTB W3 IISITH MPEIJIOKCHHBIX M HPOBEACHHUE C HUMHU PEAKIHi, OTPasKAFOLINX
XUMHYECKHE CBOMCTBA YKa3aHHOIro B YCJIOBUHM 3aJaHHd BCIICCTBA. OI_IGHI/IBaHI/Ie HUACT Ha
OCHOBaHMH OTYETa YYCHHMKA O MPOJACTaHHOHW pabore (ypaBHEHUS peakUuii, BBIBOJBI O
HAOJIIO/ICHUSAX) W Ha
OCHOBaHUHM NPSMOro HaOIIONCHUsI 3a JCHCTBUSIMH Y4YCHHKA [0 IIPOBEICHUIO OIBITOB.
HpI/I 3TOM BBIACIAKOTCA 3Tallbl 0T60pa BCIICCTB U CMCIIMBaHUA BCIICCTB B COOTBCTCTBHUHU C
IIYHKTaM{ HHCTPYKIIMH K padore.

Baxnaenmmm HaIpaBJICHUEM KakK ACMOHCTpPAallMOHHOTI' O, TakK n YYCHHUYCCKOT'O
9KCIIEPUMEHTa JIOJDKHO CTaTh HCIOJb30BaHUE IM(PPOBOH I1a00paTOpUH, KOTOpas MO3BOJISET
OpraHu30BaTh XUMUYECKHH OSKCIEPUMEHT Ha MNPHHIMIHAIGHO HOBOM YPOBHE, MEPEHTH OT
Ka4eCTBECHHOM OLICHKHU Ha6HIOIIaeMBIX SIBJICHUN K CUCTCMHOMY aHAJIM3y KOJUYCCTBCHHBIX
xapaktepuctuk. Ilpm pabore ¢ garumkamu 1HQpoBOi aboparopuu  obOecreyrBaeTCs
aBTOMATH3UPOBaHHbIA cOOp U 00pabOTKA JaHHBIX, XOJ] AKCIECPHUMEHTAa MOXET OTOOpaKaThCs
B BHAC TrpaQuUKOB WIM [OKa3aHU NPHOOPOB, a pE3yNIbTaThl IKCICPHMEHTOB MOTYT
COXPAHATHCA MIIMTCIBHOC BPCMH. Hau6onee AKTYaJIbHBIM UId XWUMHHU ABJCTCA TICPEXO]
K KOJIMYECTBEHHBIM XapaKTEPUCTUKAM, KOTOPBIN MOXHO [POUJUIFOCTPUPOBATH

CIICAYIOUIMMH MPUMEpaMH: HU3y4YeHHE CTPOCHHs IUIaMeHH, omnpenenenne pH B pasHbIx
cpenax, OlpeieiecHne  CKOPOCTH  PEeaklWH, HW3y4YCHHE BIHUSHUS KOHICHTPALUH u
TEMIIEPaTypPhbl HA CKOPOCTh PEaKIIHH.

Lludposas mabopaTopus MO3BOJSIET PEATU30BATh MEKIPEAMETHBIC CBS3H C IPYTUMHU
npeaMeTaMu €CTECTBCHHOHAYYHOTO IIMKJIA, [IOCKOJIbKY /1aeT BO3MOXKHOCTH BBIIIOJIHSATh
VUHTCTPUPOBAaHHbIC YYeOHBIC HCCJICIOBAHUS [0 ECTECTBCHHBIM HayKaM, IPHMCHATh H
OocBauBaTh DJJIEMCHTBI CTAaTHCTHKH I/II/IH(i)OpMaHI/IOHHBIe TEXHOJIOTHUH.






