PexoMeHnaanuu no HCNOAb30BAHHIO CTAHAAPTHOIO KOMILIERTA
obopyaoBanusa LlenTpa «Touka pocra» npu peajiv3alui NporpamMni
ecTeCTBEHHO-HAYYHOM M TEXHOJOTHHYECKOH HATIPABJICHHOCTEH

[lepeyeHb CTAHOAPTHOTO KOMILIEKTa OOOpyaoBaHusi st ocHaiueHws LlenTpos
«Touka pocra» cHOpMHUpPOBAaH C Y4YE€TOM psAAa TPUHLUIIOB, B TOM YHCJE:

[MpyHLIKN NPEeeMCTBEHHOCTH cucTteMm obopynoBaHus. OOOpyloBaHHE IS
[IPOBEIEHUS] YUEHHYECKMX TPAKTHUUYECKUX paboT siBisieTcsi oOLUM I YpPOBHEH
OCHOBHOIo o0Ilero M cpeaHero ooOuiero o0Opa3oBaHus. B cuUcTeMe HarsiJHbIX
CPEJICTB O0yYeHHss MU JEMOHCTPALMOHHOrO O0OpYyIOBaHUSI MMEIOTCs 0a30BbIe
YJIEMEHTBI, 00IMe [Jisi OCHOBHOI'O 00INero u cpenHero odinero oOpasoBaHUs.
[ludbpoBas abopatopuss M o0OOpynOBaHUE OOIIEr0 Ha3HAYEHUS IO3BOJISIOT
obecrieunBaTh JAEATENIbHOCTh OOYyYalOIUXCs KaK B OCHOBHOM, TaK M B CTapllei
[IIKOJIE€, @ B COBOKYITHOCTH C LU(PPOBLIMU J1a0OPATOPUIMHU 110 (PU3UKE, OUOIIOTH]!
XUMHH - TIPAKTHUYECKYIO AEATEIbHOCTh B paMKax U3y4YeHUs €CTECTBCHHOHAYUHbIN
npeametroB B 10-11 knaccax Ha yriyOJeHHOM YPOBHE.

[IpuHIMNI coueTaHUs KIACCHYECKUX U COBPEMEHHBIX CPEJICTB M3MEPEHUH i
CIT0CO00B 3KCIIEPUMEHTATIBLHOIO UcclieoBanus siplieHuit. B cocraB 000pyoBaHus
BXOAAT KJAaCCHYECKHe CpeJCTBa W3MEpeHus (Hanpumep: JHHAMOMETPBHI,
CTpENIOYHbIE aMIEPMETP W BOJILTMETP) M UU(pPOBbIE MNPUOOPBL (HAIIPUMED:
nudpoBeie Bechl, cekyHaoMmep) u aatuuku. CobOmtoeHre 3TOro IMpUHLKIIA UMeeT
ocoboe 3HaueHue AJ1s1 YPOBHSI OCHOBHOIO 0011ero o0pasoBaHus, MOCKOJBKY 311eCh
MPOUCXOJMT 3HAKOMCTBO CO CIIOCOOAMHM M3MEpPEHMs (PUINYECKUX BEIHYMH,
dbopMupyeTrcs MOHUMAHUE MNPUHIMIIOB MAECUCTBUS AHAJOIOBBIX H3MEPHUTENbHbIX
npuboOpoB W o0ecnevyrMBaeTCsi IMepexo]l K HCIOJb30BAHUIO HHCTPYMEHTOB
HU@PoBOH 1a0OPATOPUH. -

[IpUHLMIT [PUOPHUTETA YUYCHHUYECKOrO HKCIIEPUMEHTA JUls peann3anii'
CUCTEMHO-JIEATEILHOCTHOrO TMoaxoja. Peanuzanusa CUCTEMHO-IAESTEIBHOCTHC
noaxojia B O0yYeHMHMECTEeCTBEHHOHAYYHbIM TIpeMeTam Oa3upyeTcsi B MepB. |
oyepellb Ha BOBJICYECHUM OOYYaAIOLIUXCA B IPAKTHYECKVIO OEITENBHOCTH 1O
[poBeeHNI0 HabmoaeHu 1 onbIToB. [losTomy 3HauMTEIbHAS YacTh HAOJIONIEHHUH
U OINBITOB, KOTOpble B TPaAWLAOHHOMW METOAMKE Mpeajlarajluch Kak
JIEMOHCTpALlMOHHbIE, TepeHeceHbl B paspsy ydenudeckux pabdor. Crexmyer
OTMETHTh, YTO B HACTOSIIEe BpeMsl H3ydeHHE (PU3UKU, XWUMHUHU W OMOJIOrHH B




OCHOBHOMN IUKOJE€ W Ha 0a30BOM YpOBHE CTapllel IIKOJbl OPUEHTUPYETCS Ha
OCBOEHME EeCTEeCTBEHHOHAYyYHOH I'PaMOTHOCTH, KOTOpOE€ MACT 4Yepe3 pasBHTHUC
CIIOCOOHOCTEN ydalMXcsl aHANW3UPOBaTh Pa3HOOOPAsHyH €CTeCTBEHHOHAVIHVI"
nHGOPMALINIO U KCTIONB30BaTh TONYYEHHbIE 3HAHUS JUis OObACHEH 15 ALI¢ HH]
[IPOLIECCOB OKPYKAIOLIEro MHpa; [MOHUMAaThb OCOOEHHOCTH HCHOJIbL3C0BAL |
METOIOB €CTEeCTBO3HAHMS [Jd TIIOJYYEHUsS] HAY4YHbIX [AHHBIX; MPOSIBIISITE
CAMOCTOSATEJIBHOCTh CYXJIEHUMU M IMOHMMaThb POJIb HAYyKH M TeXHOJOTMHYeCKUX
WHHOBALMM B pa3BUTHU OOILECTBA; OCO3HABATH BAXXHOCTh HAYUHbBIX UCCIIEIOBAHUI
i UX CBSI3b C HAIIIUM MaTepHAIbHbIM OKPYXKEHUEM U COCTOSHUEM OKPYKAIOLIEH
cpenbl. OpueHTalusi Ha €CTECTBEHHOHAYUYHYIO MPaMOTHOCTh MPEANOJaracT aKieHT
Ha METOHOJIOTHIO HAYKH U HANPSMYIO CBSI3aHO KakK ¢ OOILIUM YUCIIOM YYEHUYECKHX
ONBITOB B Kypcax eCTeCTBEHHBIX HAYK, TaK M HalpaBJI€HHOCTbIO HX Ha
(GpopmupoBaHUE CAMOCTOSITENILHOCTH JAEHCTBHH IIpU NPOBENEHUM HAOIIOIEHUH,
W3MEPEHUH U UCCIIENOBAHUM.

ccneqoBaHnue cpeacTB HAMMISIIHOCTU U yYeOHOro 00opya0oBaHus B yueOHOM
MPOLIECCe HAMpPAaBIIEHO Ha BLIMOMHEHHUS CIEAYIOMMX (YHKOWW: obecmeddBarn
OoJiee MONHYIO U TOYHYK HH(pOpMaALKMIO 00 U3ydaeMon ABICHHH Ik OO KT
TEM CaMbIM CHOCOOCTBYIOT TMOBBIIIEHHWIO Ka4vecTBA OOYUEHHS; MOMOT:HOT
MaKCUMaJAbHOU MEpE pa3BUTh ITO3HABATEJIbHBIC MHTEPECHl YHALIMXCS; MOBBIIAKT
YPOBEHb HArMSIAHOCTH W JIOCTYITHOCTHM OOYyYEHWSs; YBEIWYMBAIOT O0BEM
CaMOCTOSITEJIbHOM pPAabOThI y4yalllMXCsi HA YPOKE M BHEYPOUYHOM JEATEIbHOCTH;
CO3JaI0T YCJIOBHS IJIsI OpraHU3aldd IPaKTUKO-OPUEHTUPOBAHHOM IIPOCKTHOW H
UCCIIE/IOBATEIbCKOU IESITEIbHOCTH; JAAKOT BO3BMOXKHOCTH JOCTYIHEe W TIIy0Ke
PACKpBITh COJep)KaHUe Y4eOHOro marepuana, crnocoOCTBYIOT (POPMHUPOBAHHIO Y
yYalUXCs MOJIOKUTENbHBIX MOTHBOB 00yUEHMUS.

Baxnenen wyacteto ocHameHus llentpa «Touka pocta» sBIsieTcs
uudpoBas naboparopusi, MepeyeHb JATYUKOB KOTOPOI IMO3BONSIET HCIIOJIB30BAThH
5Ty Jlabopatopuro MNpu HU3yYeHUHW (U3MKH, XUMUU W Ouosnoruu, BeeneHue B
LIKOJIBHBIM JKCIEPUMEHT HUMPPOBBIX MAATUYMKOB MOJIs PErucTpaldd pazIidHLIY
BEJIMYMH U BO3MOJKHOCTHM MCIOJIB30BATh KOMIIBKOTED (CMAPTMOH 1111 111 HLl
JIIsE PACUeTOB M O(OPMIICHUS PE3YJILTATOB OIBITOB, ITO3BOJISET NEPEUTA Ha 0B |
KaueCTBEHHBIW YPOBEHb MPOBEICHUSI U3MEPEHUM, YIIPOCTUB MPOILIECC U3MEPEHUI 1
MOBBICUB KX TOYHOCTh. llosiBneHne HHU(POBBIX TEXHOIOrWH B Ia0OPATOPHBIX
paboTax MOBBILIAET WX AaKTyaJbHOCTh MW MPHUBJICKATEILHOCTH B CO3HAHUM
COBPEMEHHOTO IMIKOJbHHKA, YCUJINBAET HArMISOHOCTh KaK B XOJIE OIBITOB, TaK M
npu 00paboTke pe3ynbTaTOB C HCIOJIL30BAHMEM MPOTrPAMMHBIX cpenctB. g
SKCIIEPUMEHTOB I10 OMOJIOTHUA M XHUMHWH: 3TO SBISIETCS 3HAYUMBIM TEPEXOIOM OT
KaueCTBEHHbIX HAOIIOAECHUM M OINBbITOB K KOJMYECTBEHHBLIM JKCIEPHMEHTAM.

HMcrosnb30Banue nuppoBoOl 1abopaTOpuH CYIIECTBEHHO U3MEHSET MOAXO/Ib]
K  [POBEJEHUIO W  JIEMOHCTPALUMOHHBIX, M  YYEHHYECKHX  OIIBITOB:

Ucnons3oBanue 1u(pOBBIX AAaTYMKOB B Ka4yeCTBE U3MEPHUTENIbHBIX
MHCTPYMEHTOB H3MEHseT TIOAXOJbl K TMNPOBEACHWIO TMNPAMBIX HIMEPEHH !
(pM3MYECKUX BEJIMUUH.

I'paguumonHo B KayecTBe  CpeACTB  H3MEPEHUS  MCII0Nb30Lall .
MPOCTEHIINEe HWHCTPYMEHTHI (pblYa)kHble BeChl W  Ppa3HOBECHI, MEH3YpKil.




OAHAMOMETP, TEPMOMETP) U CTPEIOYHbIE NPUOOPHI (AMIIEPMETP W BOJBTMETP).
Mcnonb3oBaHue HUA(MPOBLIX JAaTYUKOB ITO3BOJISIET HA COBEPLIEHHO APYrOM
KaUeCTBEHHOM YPOBHE IPOU3BOAUTL M3MEPEHMS BpPEMEHM, PACCTOSHUSI, UMETh
BO3MOXKHOCTh PErucTpUupoBarb M HaOMOIaTh W3MEHEHHWE BO BpPEMEHH TaKuX
BEJIMYMH Kak TeMmIeparypa, JJIEKTPUYECKOe HamnpsbDKeHHe, Cuja ToKa M T. [
JTH BO3MOMKHOCTH IIO3BOJIAIOT, HAIPUMEP, Ha YPOKaxX (DU3UKH C BBICOKOM
TOYHOCThIO W3MEPUTH MTHOBEHHYIO CKOPOCTH Teja, JBUIKYIIErocs HepaBHOMEPHO.,
HAOMIONaTh B JMHAMMKE MPOLECC IEKTPOMArHMTHON MHAYKLMA, BOZHUKHOBER -
i W3MCHEHHE HMHIYKUHMOHHOIO TOKa, MCCIEN0BATh HW3MEHEHHE TeMIIEPATYph!
TCUCHHEM BPEMEHM B MPOLECCE YCTAHOBIECHUS TEIJIOBOI'O PABHOBECUS U T.,..

Ha ypokax Ouojiorun nosiisieTcst BO3MOXKHOCTD MONYYUTh KOJIHYECTBEHHbIE
Jl@HHbIC TIpU MPOBEJEHUU OIBITOB, HANPUMED: MpPU OMNpeAeTeHUH (PaKTOpOB,
BJIMSIIOLIMX HA CKOPOCTH IpoLecca POTOCUHTE3A, MPU U3YUEHHUH [IbIXaHHs KOPHEi]
W JINCTbEB, IIPpH HUCCIEAOBAHMM YCIOBUM INpOpacTaHWs CEMSH W T. .

Ha ypokaX XuMHM Ha KONHYECTBEHHBIH YPOBEHb NEPEXONAT MPAKTHUECKHUE
pabOThI MO U3YyUYEHHIO MPOLIECCa HIEKTPONU3a, UCCIEI0BAHNE SK30TEPMHUIECKHX 1
JHIOTEPMUYECKUX peakuuu, TeruoBoro s¢pdexra ropenust torumsa M T. J. C
MCITOJIb30BAHUEM TPAJMLUOHHBIX «aHAJIOTOBBIX» CPEACTB TOHOOHBIE H3MEPEHUS
BBINIOJIHUTE HEBO3MOXKHO. OHAKO, IpH nepexoze Ha udpoByro 1a60paTOPHIO B
TCMATHYECKOM IUUIaHUPOBAHUM HEOOXOOUMO TPEeAyCMOTPETE NONOJHUTENBHOE
Bpems 171 00yueHust paboTe ¢ AaTUMKaMu, BKIHOYas cOOPKY IKCIEePHUMEHTAIBHOI]
YCTAaHOBKH C JIaTHMKaMH, CHATUE TIOKAa3aHUM C SKpaHa KOMIIbIOTEPA, ONpeeiiet
MOrpemHOCTEN N3MEPEHU.

Anst pabotel ¢ UMQPOBBIMK JATYMKAMM MCIIONB3YETCS  CHELUATBHOE
[IpOrpaMMHOE OOeCTIeYeHHE, YCTAHOBIEHHOE Ha KOMIIbioTep. sl KOMMYHHKALMH
(M(POBBIX JIATYMKOB, 3alUCH W XpaHeHHs HHOOPMALMH, TONYYEHHOM C HX
[IOMOILIBIO, LU(POBAst TAOOPATOPHUsI UCIIOIL3YETCS B KOMILIEKTE C HOYTOYKOM ¢
HEOOXOAUMBIM YCTAHOBJIEHHBIM [MPOrpaMMHbIM obecrneyeHueM.

Vicronb3oBanne  KOMIBIOTEPHOM  (OPMBI  pPerucTpaniy  IOTyYEeHHBIX
3HAYCHUM W [OCTPOEHHs TIpaMKOB H3MEHSET [MOAXOAbl K O(hOpMIEHHIO
1a00PaTOPHBIX M MPAKTUYECKUX PaBOT 00YUAIOIIUMHUCS.

/laHHbIe, MOJyYeHHbIE MPHU MOMOLIM LHU(PPOBBIX JATUUKOB, BHOCSTCH B
JNIEKTPOHHBIC  TaOMMLBI, YTO TO3BONAET CTPOUTH TIpadUKH 3aBHCHMOCTEN
MCCIIEYEMBIX BEJIMYMH HA JKpaHe koMrbiorepa. Ha ocHoBaHMK 3THX Irpadukor
JICIaTe BbIBOJIBI O XapakTepe 3aBUCMMOCTH BEJIMYMH OT BPEMEHH WIIH JPYIi:
napametpoB. Ha yrmyOneHHOM ypoBHe LenecooOpa3Ho 06y4aTh TPOBOINTE
anmnpoOKCUMALIMIO BbIOPaHHBIX TOYEK MTOrOBOM IpaUuecKoil 3aBHCHMOCTLIC.

JTH HOBbIE BO3MOXKHOCTH TO3BOJISIOT aBTOMATH3HPOBATh PYTHHHLIE
TPOLCAYPbl  3alOJIHEHWSI  TaONMI, BHINOIHEHHWE OJIHOTUIHBIX  PAcCUETOR,
nocTpoenus rpaguxos. Lludpposas ¢orokamepa no3sossier cdororpadupoBarh
COOpaHHYIO OSKCTIEPUMEHTABHYIO YCTAHOBKY | IPUKPENUTE (POTOTpaPuio B
DJIEKTPOHHBIM OTYET. TakuM 00pasoM, OCyLIECTBISIETCS Mepexos ohOpPMIIEHHIO

JJIEKTPOHHOIO0 ~ OTYETa O MPOJETAHHOM OSKCIIEPUMEHTEe, TMPOEKTHOW UK
UCCIIEI0BATELCKON padore.




Bo3MOKHOCTE  UCIIOJIB30BaHMUSI  BHUIAEOHAOIMOJACHUS  3a  nporecc
BBIMNOJIHEHUS MpPAKTHYeCKUX paboT oOydaromKUMHCs M3MEHAET TONXOMIb)

OIIeHHMBaHUIO PadoT.
JJEKTPOHHBII OTYET O TPOJAETAHHOW MPAKTUUYECKOK paboTe MOKET

COIPOBOXKAATHCS MPUKPENIEHHON (poTorpaduei, KoTopas M03BOJISICT OLEHUBATH
[PaBUIIBHOCTE COOpPaHHON OKCHEpUMEHTANbHOW YCTaHOBKHM, 0Oojiee MOJIHO
ONpeeNIATh  TMOJIHOTY W MPaBUWJIBHOCTHE  IIPOJEIAHHOTO  MCCIIeIOBaHUs,
AHAIIU3UPOBATL JOCTOBEPHOCTH [IPEICTABIIEHHBIX AKCIIEPUMEHTAILHBLIX JAHHBIX.
[lpy OaHOBpEMEHHOM BBINIOMHEHUM Pa3HBIMU TPYyIINaMy 00y4arolUXCsl pa3HbIX
MCCIIEIOBATENILCKUX padOT LeJIeco00pa3HO UCI0NIL30BaTh BUIE03aIKNCh BCEI0 X012
paboT. B 3TOM ciiyyae OLEHMBATBLCI MOTYT HE TOJBKO MPEAMETHBIE pe3yJbTaThl,
CBA3aHHBLIE ¢ MPOBEJIEHUEM KOHKPETHOTO 3KCIIEPUMEHTA, HO 1 KOMMYHUKATUBHLIE
i peryysiTUBHBIE JIEUCTBUS: INIAHUPOBaHKUE pabdOThI, OTCISKUBAHUE X0/1a PabOTHI.
KOppeKius 1jiaHa paboThl, KOMMYHUKALIUSL B COBMECTHOM JICSTENIbHOCTH, HE U
(MJTK OTCYTCTBUE) KOHMIJIMKTOB U CMOCOOBI MX PELLIEHMS!.

Ucnonb3oBanne nu(ppoBbIX JJADOPATOPUM CYIIECTBEHHO PACILUpPSIET CHEL |
BO3MO)KHbBIX OIILITOB W HCCIEAOBAHMM, OCOOEHHO 3TO Kacaercs HU3y4YeHUs
OMOJIOTUU U XMMMH.

Pacuiupenue crekrtpa BO3MOXKHOCTEH MOYKHO MNPOUILUTIOCTPUPOBAThL Ha
IpuMepe W3Y4YEeHUsS] DJIEKTPOMArHWTHOM MHAYKUMHM B Kypce ¢usuku. I[lpu
MCII0JIL30BAHWK CTPEIIOYHOrO aMmIiepMeTpa TpaJUuIIMOHHO HAOJIIOAAOT JIULIbL (hakT
BOBHUKHOBEHMS MHAYKLMOHHOIO TOKa B IIPOBOJHUKE W M3MEHEHHE €r0
HarpasJIEHUsl IPU U3MEHEHUU CKOPOCTU BHECEHMSI MAarHuTa WJIMA ero MoJisipHOCTH.
Mcronp3oBanue LU@PPOBOro AaTurKa MO3BOJSET MOJYYUTh ocuuiiorpammy 2 J1C
WHJYKLMHU, BO3HMKAKOLIEN B KaTyIUKe, MPU MpoJeTe 4yepe3 Hee MarHura. IJTO
[MO3BOJIIET  CpaBHUBATH 3HA4YeHUd MakcumaibHbiX DJIC mpu mnpojere vepez
KaTYLIKy MarHuta ¢ pasHbIMU CKOPOCTSIMH W ¢ PAIHOH 110 IIPHOCTI
AHATTM3UPOBATH BH /I MOJTYYEHHOMU 3aBUCHUMOCTH, KOUC IPVHOB
OKCTIEPUMEHTANIbHBIE 3a/la4d [10 M3YUYCHUID DJEKTPOMArHMWTHOM: HHIYKL{iii.

[ludposas naboparopusi MO3BOISET OPraHU30BaTh MPOSKTHYH U Y4eOHO-
MCCIIEIOBATENBCKYH AEATEIBHOCTE MIKOJIBHUKOB KaK B paMKaxX YPOKOB, TAK U BO
BHEYPOUYHOM JesaTenbHOCTH. Hanmuuue pasHooOpasHbix UM(POBBIX AATYMKOB JAET
BO3MOXXHOCTBH MPOBOJAUTH Camble pa3sHOOOpa3HbIE MUCCIENOBAHMS, ONMUPAsSICh Ha
WHTepechl oOyvarommxcs. B kadecTBe npumepa MOKHO MPUBECTH HUCCIEIOBAHUS
SKOJIOTMYECKOW  HaAlpaBJIEeHHOCTUW II0 BBISIBIEHUIO (PAKTOPOB  3arps3HEHUs
OKPYKAaIOIUEH Cpeabl, U3YYEHHIO SKOJIOTMYECKOr0 COCTOSTHUS TIOMELLEHUH ILIKOJIB,
MOYBBI, BO3[AyXa B HAacCelleHHOM MyHKTe M T.A. MccienoBarensckue paboThl ¢
MCIIOJIb30BAHUEM LIM(POBBIX JATYMKOB 1E71€CO00pa3HO NpeaiaraTh yyammumes 10-
[l kimaccoB B pamkax o00sA3aTENbHOW MAJisi HHMX TPOEKTHOM JIesITeNHbHOCTH.
BbINOJHEHUE TaKUX TPOECKTOB SBISETCS OCHOBAHIEM 114 OLUCGHKH He 700
YPOBHS C(POPMHUPOBAHHOCTH MPEAMETHBIX PE3YJIBTATOR, HO UTOI OECH CUE!
JOCTUIKEHUSI METalpeIMETHBIX pe3yJibTaTOB O0Yy4YeHUs: KOMMYHUKATUBHbIX
(KOTOpBIE OLIEHWBAIOTCSI KaK B Ipollecce MpoBeAeHUS padoThl, TaK W B Ipolecce
3alllMThl NIPOEKTA WJIA UCCIIEIOBAHUSA ) U PErYJIATUBHBIX (KOTOPbIE OLIEHUBAKOTCS B
[TPOLIECCE BBIMOJIHEHUS MPOCKTA).




OcHalienue g HU3ydeHus: (GU3UKU MPEJACTABIEHO B BHUJIE 00OpPYI0BaHUS
IS IEMOHCTPAI[HOHHBIX OIBITOB U 00OpyHOBaHUS U1l 1abOpaTOpHBIX paboT M
YUeHWYECKUX OIBITOB, BKJIIOYas OOLIyH Uil €CTECTBEHHOHAy4YHOro UHKIIA
uudposyro nadopatopuio, a Takxke LUA(GPOBYI naGopartopuio 1o ¢usnke (Kak
NOTOJHUTEIbHBIM ~ 3JIeMEHT  JUIi  VIJIYOJEHHOro  M3y4YeHus - Gu3mkin

JIeMOHCTpaluMOHHOE 000py10BaHKeE obecrieyuBaet BO3ZMOMHOC |
HaOMrOeHUsT OOJIBIIMHCTBA HM3Y4aeMbIX $BJICHHM, IPOLIECCOB M 3aKOHOB. IJTO
BO3MOYKHO TIpM ONTHUMAJIBbHOM COYETAHMM AHATOIOBBIX U LU(PPOBBIX CPENCTB
HaO/IIoIeHKS, aHallu3a W3MepuTeabHoi nHdopmanuu. Tak, Hanmpumep, LIS Kypea
(DU3UKK OCHOBHOM LUKOJBbI €CTh BO3MOYKHOCTh HEMOHCTPALMM KIACCHUUECKUX
JICMOHCTPALIMOHHBLIX  KCIIEPUMEHTOB: IaJiecHue Tel B TpyOke HeloToHa,
JICMOHCTpALUs NEHCTBUS atMOoc(hepHOro naBjieHus, 3akoHa Ilackans, usmeHeHus
o0BbeMa Tes Mpu HarpeBaHUM (OXJAKIACHUN), IPUTSDKEHUS MOJIEKYT U T.1. Habop
[10 3JIEKTPOCTATUKE IAaeT BO3MOXHOCTH IEMOHCTPAMM DIEKTPHU3AIMH Tell, 3aKOHA
COXpaHEHUs 3apsja, TUHUN HANPsKeHHOCTH 3JIEKTPHUUYECKOTo MO U T.J. U MOXET
ACIONIL30BATHCS KaK 8 KJIacce MPU W3YUEHUHM IEKTPOMATrHUTHBIX SIBJICHUH, TaK U B
10 knacce npu M3yueHUH JIEKTPOCTATHUKH.

IIpy npoBeneHUM AEMOHCTPALIMOHHBIX OIBITOB JOMKHBI COOIIOIATHCS
TpeOOBaHUs K WX HarJSiAHOCTHA (sicHas W TOHATHAsA [TOCTAHOBKA OMbITA).
BUIMMOCTU JJIsI BCEX Yy4Yaluxcd Khacca (IMpy HAIMYUU MEJIKHX JIeTalic |
UCTIONB3YETCS MX YBEJIMYEHHOE W300paXkKeHue Mpu MOMOIIM BeOKaMepbl
SMOLMOHAIBHOCTU Y, MO BO3MOXKHOCTH, 3aHWMATENBHOCTU (JEMOHCTPALMOHHbI
OTBIT JI0JKEH BbI3bIBATh MHTEPEC YYALLMXCS, CO3[aBaTh MOTUBALMIO K U3YYEHUIO
npeaMera) M yOeaWTENbHOCTU (TOKa3biBaTh TOT 3I(MGHEKT, Ha AeMOHCTPALUIO
KOTOPOTrO OH OBIJl HAIIpaBJIeH).

Onxako peanusanus AEATENLHOCTHOrO TMojxoja B 00ydeHuH GU3MKe
MEPEHOCHUT aKLUEeHT ¢ [AeMOHCTPAUMOHHOIO OJKCIEPUMEHTA Ha YYEHHYECKHI.
Hanmpumep, 1o MeXaHHKe HCClefoBaHHEe KWHEMATHYECKHX 3aKOHOMEPHOCTE,
3aKOHOB JIMHAMHUKH, KOJI€OAaTeIbHBIX [BWXXEHMW TMEPEHECEHO B YUYEHHUYECKHil
DKCIIEPUMEHT C COOTBETCTBYIOLUMM HabopoM oOopynoBanus. Ilpu w3ydeHUU
INIEKTPOJUHAMUKY J1aDopaTopHOE O00OpYIOBaHME TIO3BOJSIET HKCCIENOBATH HE
TOJIKO 3aKOHBI TMOCTOSHHOIO TOKa, HO C HCMOJB30BAHHUEM KOMITBIOTEPHOT
ocuuiuiorpada rno3BojsgeT NPOoHa0oNaTh W HCCIEeN0BaTh JJAEKTPUYECKHE LElT |
[EPeMEeHHOro ToKa, OJIOK JUONO0B TO3BOJISET WCCASAOBATE BOJBTAMIIEPHDIC
XapakTepucTukud numona. llpuw wmsydenum ontuku nabopatopHoe 00OpPYyHOBaHMNE
[MO3BOJISIET H3YUUTh 3aKOHbl IEOMETPUYUECKOM ONTUKH (MpejoMIIeHHe CBeTa B
MOJIYUWIMH/IPE U MOTyYeHHe n300pakeHns B TUH3aX) W NTpOHAOIII01aTh OCHOBHbIE
SIBICHUS BOJIHOBOW ONTHKHM (MHTEp(EepeHUUsT W TMOJsIpU3anus), HUCCIEN0BAThH
nudpakiyo ceeta (IudpaKiHoHHas PeneTka).

B cooTBeTCTBMM ¢ mNpeaMETHBIMU pe3ydbTaTamMu 00y4YeHHs (u3nkKe
o0opysoBaHKe Ul YUEHUYECKUX OIBITOB 00ECIeYnBaeT MPOBEACHUE CIIELYIOMIUX

TUIOB PadOT, CrpynnUpOBAHHBIX IO BHUAAM JAESTEILHOCTU, HE3aBUCHUMO OT UX
TeMaTU4YECKON IIPUHAIIECIKHOCTH

).
g




|.[Iposenenue MNpsSIMbIX HM3MEPEHUH (bU3MYECKUX BENHYMH (U3MEPEHKC
Macchl, 00bemMa IKUIAKOCTH, TEMIEpaTypbl JKWUAKOCTH, CHIIBIL, CHJIBL TOKA,
HATPSKEHHUs) C UCTIOIb30BAaHHEM aHAJIOTOBBIX U [(POBLIX TTPUOOPOB.

2.ITpoBepka 3aJaHHbIX NPEANONONKEHNH (MPAMbIE H3MEPEHHS] puznyeckux
BeJIMYMH ¥ CPABHEHWE 3aJaHHBIX COOTHOIICHWUM MEXIY HUMHK). Hampumep:
NpoBepKa YCIOBHH IUTaBaHWS Tel, YCIOBHH DaBHOBecHs pbidara U OJIOKOB,
3aKOHOMEPHOCTEH  TIOCIENOBATENIBHOTO M MapajlieIbHOrO  COEIMHCHUS
IPOBOHUKOB U T. ]I.

3. PacyeT no nonydyeHHBIM pe3yJibTaTaM MPsIMbIX W3MEPEHUH 3aBUCHMOTO OT
HUX TapameTpa (B OCHOBHOM IIKOJe) U KocBeHHble usmepenus (B 10-11 kmaccax).
Hampumep: yckopeHue Tejla MNpu PaBHOYCKOPEHHOM JBMXEHHH, YCKOpEHT:
CBOOOIHOrO MaleHus, KECTKOCTh MPYKUHBI, KOADOULIHECHT TPEHUs CKO.1by{EH
MexaHu4yeckas padora M MOILHOCTD U T. JI.

4 HabnroneHue sBJIeHUM W MOCTAHOBKA OIBITOR (HA Ka4eCTBEHHOM YPOBHC )
no obHapykeHHIo (AKTOpOB, BIHUSIOIIMX Ha IPOTEKaHHWE TAHHBIX SIBICHUH.
Hanpumep: npsiMonuHEWHOE pacOpOCTpaHEHUE CBETA, AUCIIEPCHUs CBETA; U3YyHUCHUE
CBOMCTB M300pakeHusl B MJIOCKOM 3epKalie U T. II.

5.MccnenoBaHue 3aBUCUMOCTHA OLHOM (DM3UYECKOW BENUYUHBI OT JIPYyroH c
[peJCTaBIeHUEM pe3ysbTaTOB B BUJE rpaduka ¥ pacyera MCKOMOro napaMmerpa.
HampumMep: 3aBUCUMOCTHA IyTH PaBHOMEPHO [BHIXKYLIEroCs Tejga OT BPEMEHH
JIBUKEHHSI Teja, CUJIbl TPEHMS CKOJIBKEHUsT OT CHJIbI HOPMaJIbHOIO JaBJICHHS,
KagecTBa 00OpaOOTKH TOBEPXHOCTEW Tell W HE3aBUCHUMOCTH CHJIBI TPEHHS OT
IO CONPUKOCHOBEHMSI TeJ; CHUJIbl YIPYrOCTH OT YIJIMHEHUS! MNPYKHUHBI,
BLITAIKMBAIOLIEH CUIIBI OT 00BEMA MOTPYKEHHOW YacTH Tena U OT TJIOTHOCT!'!

KUJAKOCTH, €€ HEe3aBUCUMOCTH OT IIJIOTHOCTM Tejia, OT [L1yOlHbl, Ha KO Op
[MOTPY)KEHO TEJIO U T. .
JlabopaTopHoEe obopyzoBaHre  oOecreurBaeT  CaMOCTOSITE/IbHbIH

YUEHUUECKUI SKCTIEPUMEHT, KOTOPbIH MOMET HMETh pa3jiidHble (POPMbI:
bpOHTANbHBIM SKCrepuMeHT ((PpOoHTANbHBIE ONbITH M JabopaTopHbie padoOThI),
paboThI MpakTUKyma, ydeOHO-HcclieqoBaTebCKie paboThl W IPOEKTEI
SKCIEPUMEHTANILHOrO Xapakrepa. [Ipy 3TOM HOPMaTUBHO-00s3aTEJIbHBIM BHE
3aBUCHUMOCTU OT YpOBHS u3ydyeHus: (usviku (0a30BbIii HIM yrinyOJeHHbIH) |
00pa3oBaTebHOW TIporpamMmbl  (OCHOBHAs WM CpefHsis IIKOJIa) SIBISETCH
(hpoHTAIbHBIH SKcriepuMeHT. IMEHHO IoCcpeICTBOM (PPOHTAJIBHOTO 3KCIIEPUMEHTa
NOCTUTAIOTCsl MMPEAMETHbBIE Pe3ysibTaThl JKCIEPUMEHTAIbHOI'O Xapakrepa, a
yYyalMMHUCS OCBaMBAIOTCS CHOCOOLI JIEHCTBMH, COOTBETCTBYIOLIME YKa3aHHbIM
BBILIIE TISTU TUITaM paboT. JIabopaTopHbIN MPaKTUKYM LenecOo00pa3eH TOIbEO [N
yrJIyOJeHHOM YPOBHE M3YUEHUS TIpeamera.

OnTUManbHbIM  JJIS  JOCTHIKEHUS lieJled [POBEHEHUs (PPOHTA bHC
SKCMEPUMEHTa  SIBJISIETCS  [pejcTaBieHue JaboparopHOro o0OpY/IOBaHUS i
MATEpUalloB B BHJE TEMATHYECKUX KOMIUIEKTOB MO MEXaHWKE, MOJIEKYJISipHOH
bu3uke, anexTpuvecTBy M omnTHKe. Mcrmonb3oBaHue TeMAaTHYECKHUX KOMIUICKTOB
crocobeTByeT (DOPMHMPOBAHMIO TAKOTO BAXHEWIIEro YMEHHUs, Kak Moaoop
yyaluMucss 00OpyJOBaHUSI B COOTBETCTBUM C ILEJBIO HCCICIOBAHUS W3
W30BITOYHOM HOMEHKIIATYPhl MPEIJIOKEHHOI0 KOMIUIEKTA; MO3BOJSET MNPOBOANUTD




SKCIIEpUMEHTAIBHYIO paboTy Ha M000M 3Tale ypoka; yMEHbIIaeT TpyAOBbIE
3aTpaThl y4uuTelds IpU [OATOTOBKE K YpOKaMm, T[OCKOJbKY He Tpebyercs
[IePEKOMITOHOBKA 000pYI0OBaHUSA B COOTBETCTBHU € 3a7a4aMyi KOHKPEeTHOTO Vpo

[Ipy nIaHUpPOBAHUK TIPAKTHUECKHUX PpadOT BaKHO HKMETb B BUIY, Ylv
MpeMEeTHbIE PE3YJIbTAThl IKCTIEPUMEHTANIBHOIO XapaKkTepa MOTYT OBITh OCBOEHLI
TOJBKO MPU ONTUMAIBHOM COYETAHUU KPATKOBPEMEHHBIX (DPOHTAILHBIX OIBITOB U
0JIHOYAaCOBBIX JJaDOpaTOPHBIX padoT.

BaxHoe 3HayeHHMe wuUMeeT TOT (DAaKT, YTO B COCTAB (POHTAIBHOI'O
000pyI0BaHuUs HAPsly C aHAJIOTOBBIMM BXOJAT M LM(POBbIE CPENCTBA M3MEPEHNSI.
K HUM OTHOCSTCS 3JIEKTPOHHBIA CEKYHIAOMED C JIaTUMKAMU, JIEKTPOHHBIE BECHI U
Jatyukd  nu(poBoi  maboparopuu. Takum  o0Opaszom, TIpM  NPOBEAEHUU
(DPOHTAJIBHOIO J3KCIEPUMEHTA B OCHOBHOU IIKOJI€ YYEHMKH 3HAKOMITCSH C
3JIEKTPOHHBIMHM criocobamu U3MEPEHU N n BBIYMCJIEHUH,

biiok obopynoBanus ajs ydeHHYeckux pabot no dwusuke chopmuposan Ha
Oasze nepe4Hs: OOOPYAOBAaHUSI IS TIPOBEINCHHMSI OCHOBHOIO TI'OCYIapCTBEHHOIO
SK3aMEHa M0 (PU3UKeE.

Mcnonb3oBanue mnpubOOpoB U 00OpYyAOBaHUS C EOWHBIMH JUIT  BCC
00y4arOUIMXCs XapaKTEePUCTUKAaMH TO3BOJSIET CTAHIAPTHU3HPOBATL MPOLELYPEI
BBIMOJIHEHUSI 9KCIIEPUMEHTANIbHBIX 3alaHU Ha K3aMeHe U 00eCeYuTh HaleXHY10
OLIEHKY  pe3yJibTaTOB Ha OCHOBAaHWKM  OKCIIEPTHOM  MPOBEPKM  OTBETOR
obyuarotmxcs. I[1pu 370M ocHOBaHHEM JiJist BBIBOJIA O [PABUIBLHOCTH TIPOBENEHUS!
JIAHHOTO OIbITA SBIAIOTCS pe3yJbTaThl, MOJYyYEHHBIE YYAIIUMHUCS TOCPEICTBOM
MPSIMbIX U3MEPEHUU 3a1aHHBIX (DU3UUESCKUX BEJTUYHH.

Habop nmms npoBemeHHsT OCHOBHOTO TOCYZAPCTBEHHOIO  HK3aMEHa
obecrieunBaeT  pa3pabOTKy  HECKOJBbKHX  OJHOTHUINHBIX  3aJaHUl  IIpH
WCTIONIB30BAaHUK  OJIMHAKOBOr0 O0OpYNOBaHMsI C pa3HbBIMH XapaKTepPHCTHKAMH.
JTOT MOAXOJ Leecoo0pa3HO HMCMOJIb30BATE M INPU POBEAEHUH (DPOHTAIBHBIX
OTNBITOB M JiabopaTopHbIX pador. Hanpumep, npu mpoBeJleHHH HCCIIEIOBAHNS
3aBUCUMOCTH CHJIBI TOKa OT HAIpsDKEHUs MOMKHO BBIJIEJIUTH B KJIACCE CPYIIIBIL.
KOTOpble OyAyT IPOBOAWTE JAHHOE WCCIEIOBaHWE, WCITONL3YS PE3UCTOPHI
pa3HbIM COINPOTHUBIECHUEM, U JiaMIouyky. Ilo pe3yabTaraM MOMXHO CpPaBHHTL
[TOJIyY€HHbIE 3aBUCUMOCTH, OOCYJMTH IpaHMLbl BbINOJHEHHMs 3akoHa OMma s
y4acTKa LeIy, OIPEAeIIuTh CONIPOTURAEHHS PE3UCTOPOB.

Cnenyer OTMETUTb, YTO MpU MPOBEACHUU (POHTANLHBIX OIBITOB W
nabopaTopHbIX pabOT B OCHOBHOM IIKOJE TpedyeTcs 3aluch pe3ybTaToB BCeX
IpAMBIX  W3MEPEHMH C y4eToM aOCOJIIOTHOM MOTPEeIuHOCTH. 371eCh MpU
ICTIONIb30BaHUK  TPAIULIMOHHOrO 000pynoBaHusi (MEH3ypOK, JMHAMOMETPOB,
TEPMOMETPOB) U CTPEIOYHBIX AaMIEepPMETPOB H BOJBLTMETPOB aOCOIIOTHYIO
MOrPEUTHOCTD 1eNeco00pa3HO CBS3BIBATH C LICHOW JieNeHds npubopa, a Ipu
nepexoyie K UM(POBBIM HHCTpyMEHTaM (LM(dpOBBIE BeChl M JATYUKU) YUUTh
paboTaTh C ONHWCAHUSMH 3THX MPHOOPOB, BBIAENAS JaHHBIE 00 aOCOMIOTHOM
10rPEUIHOCTH, JIMOO mpenaraTh 3HAYE€HWE IIOI'PEIIHOCTH B TEKCTe 3aiaHuid.

Ilpy npoBeneHun wuccHeOOBaHUS 3aBUCHUMOCTEH OJHOM (PHU3UUECKO
BEJIMYMHBI OT JPYrod ydJaimuecs JOOJKHbI OCBOWUTH [MOCTPOEHHE I'PaUKOB
yKazaHueM aOCOJIIOTHBIX MOrPELIHOCTEH, a Npu MpoBe/IeHUH padoT Ha MPOBEpK




MPEaNOIOKEHUW - YMETh CpaBHUBATH 3HAYCHHUS ABYX MPSIMBIX H3MEPEHUN C
yyeToM a0COJIIOTHOU TMOTPEHIHOCTH (HanmpuMmep, IyTeM CpaBHEHHUS HHTEPBAJIOB
MOMYyYEHHBIX 3HA4YEHWW Ha 4YWUciaoBOoM ocH). IlpoBeneHue wu3MepeHHH U
rceiienoBanuii B Kkypce ¢usuku 10-11 xmaccoB JOMONHSIOTCS HCIIOIb30BAHUEM
OTHOCHTEJIbHBIX ITOTPELIHOCTEH, YydallMecs JOJIKHBI HAyYUThCS PACCUMUTHIBATD
OTHOCHUTEJIbHBIC TOTIPEIHOCTA B MPOCTEHLIMX CIIydasX OPSMBIX HU3MEPEHHU U
CpaBHHUBATH TOYHOCTD PA3IUYHBIX U3MEPEHUH.

ObpaliljaeM BHMMaHHE, YTO OLEHUBaHHE JAaGOPATOPHBIX padoT OJHKHO
0a3upoOBaTLCS, KaK M B KPUTEPUSIX OLCHUBAHMUS 3KCTIEPUMEHTAJIbHBIX 3aJIaHU
KWUM OI'D, ne na mnpaBuibHOCTM OGMOPMICHHS OTY4ETa O pabore, a Ha
MPaBUIBHOCTH NEHCTBUHM MO COOpPY YCTAHOBKH, MPOBEAEHWIO OMBLITOB, CIST
[MOKa3aHuu MpudopoB.

OcHamienue Ui M3y4deHHss OHONOTMU  MPEACTABIEHO KOMILIEKTAM i1
JICMOHCTPALMOHHBIX BIIAXHBIX NPENapaToB, repdapueB U KOJUIEKLMM 110 Pa3HbLIM
TeMam Kypca Ouosioruu, a Ttakxke LuppoBoii nabopatopueil ans npoBemeHus
npaKkTuieckux pabot. Kpome Toro, npu usyueHun GHOTOrHE MOKET UCHIOTH30BATE
LuQpoBas naboparopust 10 OWONOrHM (KAK JOMONHUTENbHBIH 3EeMEeHT Juls
YIITyOJI€EHHOIO U3YYEeHHUS Kypca).

B ydeObHOM mnpouecce yuammecs JOMKHBI MOJIYYUTHh BO3MOXKHOCTE
1YBCTBEHHOI'O BOCTIDHATHS M3y4aeMbIX SIBICHUM U 00BeKTOB. OHAKO U3ydaeMble
ABICHUA U OOBEKThI HE BCErJa MOrYT OBITh HENOCPEJCTBEHHO BOCIPOM3BEAEHDI
T TIOKa3aHel B y4eOHOM momemeHuu. B stom ciyyae yuebHoe oGopymoBaHue
AA€T  BOSMOXHOCTL HMX BOCHPOM3BECTH OINOCPENOBAHO, Yepe3 KOJIEKIIHIO.
repOoapHbil  JIMCT,  MHKpPOIpENapar, MO/IeJlb, BUTCODPAIrMEHT H -

BraxkHble mpenapartbl MpeJCTAaBIAIOT cobOil  HATypadbHLIE OOhHeK
CMOHTUPOBaHHBIE Ha CTEKJISHHOM IUIACTUHKE U OIYIIEHHBIE B CTEKJISIHHLI!
LWIUMHAP C KOHCEPBUPYHIOLIEH XKUIKOCTHIO, JTUOO IIPENCTABIEHHBIE B IJIACTUKE.
3Iech MPEeAJaraloTcsi TOTAIBHBIE MPEnapaThl, MO3BOJSIOIHE H3y4yaTh BHEIIHee
CTPOCHHE OpraHu3ma Wi ero 4actu, (Hanpumep: «Kopeub 6060B0ro pacteHus c
KiiyOeHbkaMu», «I amroka»); aHaTOMHUYECKHe npenaparsl, [pegHa3HauYeHHble s
U3yHCHUS BHYTPCHHETO CTPOEHHUS OpraHW3Ma WM €ro OpraHoB (Harpumep:
«BHyTpeHHee  CTpOeHHe Jryluku», «BHyTpeHHee CTPOEHUE  MTULIBI»);
OMOIIOrHYeCKUe Mpernaparsl, MAKIMe [PEACTABIEHHE O CTAaIUsX Pa3sBUTUS
Opranusma (Hanpumep: «Pa3BuTHe KOCTHCTOH pbIObI», «Pa3BUTHE KypHIBI»).
BnaxHele npenapatel UCMOJB3YIOTCS KaK pa3faTOYHbIA MaTepuhall B IpoLecce
JICMOHCTPALlKM TpH HW3YyYE€HUU HOBOI'O Marepualla WKW B ITPOLECCe BBITOJHEH !
NPaKTUYECKUX 3aJaHui, pa3pabOTaHHBIX HA UX OCHORE.

['epbapuu - cobpaHue NpeccOBaHHBIX, 3aCYILEHHLIX PACTCHIGT 1. 1M
HaCTeM MOMOralmT M3y4aTh PacTeHWE B KaOMHETe U y3HABATh €ro B IpUpoIE, a
repOapusaius - HauboJiee MPOCTOi Crocob COXpaHEHUsI PACTEHUM U UX YacTel B
TCYCHUE NIIMTCIIBHOIO BpeMeHM. B mnepeune mnpennaraercs cHUCTEMaTHYeCKUId
repbapuii (Hanpumep, «OCHOBHBIE TPYIIIBI pacTeHuk») U repbapuil no oOleit
Oumonorun  (KOTOPBIA  MO3BOJISIET MPOUJIJIIOCTPUPOBATE  HU3MEHYHWBOCT,
MCKYCCTBEHHBIM  OTOOp, CHCTeMaTH4YecKue KaTeropuv U BHI000pa3oBaHue,
AUBCPICHIMA W KOHBEPIeHLMS, TIOMOJIOrMYHBIE W aHAJIOrMYHBIE OpPraHbl,



pyJAMMEHTapHbIE OpraHbl, apoMop(o3, uaHOazanTanys (QEHOTUN M IEeHOTHIL.
HONMIUIONINS, OTHAJeHHas TUOpuaM3alus, B3auMOJEHCTBHE  pacTeHdd
abuoTHueckuMu (HaKTOpaMM Cpelbl, B3aUMOACHCTBUE PACTEHUH C OMOTHYECK:L\!
dbaxkropamu cpennl). ['epbapHbld MaTepuan MCMOOAB3YIOT Kak pa3aaTO4YHbIl]
MaTepuan Ui JEMOHCTpalMM M3y4aeMbiX OOBEKTOB, Ui  BBITOJIHCHHA
[PaKTHUECKUX 3a/laHuii [TPU 3aKperuIeHHH MaTepyrana Ui JUarHOCTHKH y4eOHbIX
PE3yJibTaTOB.

Taxxe npencTaBieHbl KOJUIEKLUMM - HAOOpPHI MNPEAMETOB HWIIA BEIIECTB,
MofAoOpaHHBIX MO OmpeneleHHbIM mpu3Hakam. OObekTamMu HX MOTrYT OBITh
pacrpaBlieHHbIe W  3aCyILIeHHbIE HACEKOMbIE, PaKooOpasHble, PaKOBUHBI
MOJUIFOCKOB, OTEIbHbIE 4YaCTH CKEJIETOB >XMBOTHBIX. B KOJJIEKUIHAX COYETAIOT
HaTypanbHble O0OBEKTHl C HUX H300paKEHMEM B BUJIE PUCYHKOB WIIA MYJISDKEH -
uvmuTalyi. IlpennoxeHHble B TepevYHE MOPQOJIOTHYECKUE KOJUIEKLHH HatoT
[pejicTaBjlieHde O BHEIHeM CTPOCHWM OPraHOB WIIM HX YacTeH, IO3BOJISAOT
[IPOBOJUTEL CPAaBHEHMSI OOBEKTOB, BBISICHAThL UX OOLIME UEPThl 1 YE€PThI Pas Tu
(nanpumep: «lIpencraBuTeny OTPAAOB HACEKOMBIX» U Jp.); 0OLEOHOIOrH ek .
KOJUIEKIMM  TIO3BOJISIOT  BBISICHSTH B3aMMOCBSI3M B OpPraHUYECKOM  MMpC.
paccMaTpuBaTh pa3BUTHE OPraHU3MOB, [POCIEKUBATL OOIIEOMOIOTHYECKUE
3aKOHOMepHOCTH  (HampuMmep: «lIpuMepbl 3alUUTHBIX  IPUCIIOCOONEHUH Y
HacekoMbIx»). Komnekmuu, kKak W repOapuu, HCITONB3YKOT Kak pa3faTOYHbIH
MaTepuan Ul JEMOHCTpaldM HU3ydyaeMbIX OOBEKTOB, JUIsl  BBINNOJIHEHMS
NPAKTUYECKUX 3a[aHKii MPU 3aKpeTIeHUH MaTepHaia Wik JHarHOCTUKK y4eOHbIX
pe3yJbTaToB.

O3HakoOMJIEHHE Y4YallUXcsl ¢ MUKPOCKOMUYECKAM CTPOECHHUEM JKHUBBIX
OPraHW3MOB — OJIHA M3 T[JaBHEUIIMX 3a4a4 HayKW, [O3BOMSIOIMX IOIABECTH
(IKOJIBHUKOB K TTOHMMaHWUIO €IMHCTBA OpraHuyeckoro mupa. /ns rnpoBeneHus
nadopaTopHbIX pabor B LUOPOBYIO J1a00OpATOPHIO BKIKYEH MUKPOCKOI, a B
KOMILIEKTE TTOCY/Ibl ¥ 000PYI0BaHUs OOLIEr0 Ha3HAYEHUSI UMEKOTCS HEOOXO MM O
OCHAalleHUEe 1St IPOBEACHUS 1adopaTOPHBIX - nab

[luppoBas  mabopaTopusi  BKJOYaeT  HAOOp A M3FOTOBJICH ]
mukponpenaparoB. (Cpexue npenaparbl MU3roTaBIMBAIOT UIsI HEMEIJICHHOIO
paccMoTpeHusi. K HUM OTHOCATCS XUAKOCTHBIE (00BEKThI OOBIYHO MOMELIAIOTCS B
BOJIY, @ IIperapaThl COXPaHSIIOTCS B TeUeHUE HECKOJbKUX JIHEH), CyXue (HarpuMep.
YaCcTUIy TNITHYBEro Iiepa, MOpPOCTO TOJIOXKUTh Ha [pPeIMEeTHOe CTEeKIO0 W
MUKPOCKOMUPOBATE), MKUBBIE Mpenaparsl (MasKyd - Kalulyd XKUIKOCTH, HAIpHUMep,
KPOBH) M BHUTAJbHBIE TMpenaparbl (KOTOpbIE HUCIOJb3YIOTCS ISl H3y4YCHUs
MaJIOKJIETOYHBIX  O0BEKTOB  (NPOCTEMIIMX, KOJOHUM  BONOpOCHEH), And
HaOmoneHusl ABWXKeHus (Tydenbku, ameOsnl). llpurorosienue MUKponpernapara
BbIpA0ATHIBAET V yUAIlerocsl HABBIKKA CAMOCTOSTENIbHOU pa0OThl, aKTUBU3UPYET UX
MO3HABATENIbHYIO JIeITeIbHOCTh U 3HAKOMUT C TEXHUKOW U METOAMKOW HAy4YHOI'O
nccnenoBanus. B mudpoByro nabopaTopuro  BKJIOYEH TakKe W Habop
MHUKPOIIpENnapaToB, KOTOPBIA COAEPIKUT MOCTOSIHHBIE Ipernaparsl, J0Jroe Bper:
COXpaHsIoIIecs B TTPUTOJTHOM TI1S] MUKPOCKOIIMPOBAHWS BUIL.

CnenyeT OTMETUTh, YTO HAPSAY C UCIOJIb30BAHUEM [TEPEHUCIIEHHOTO BbIiL
yyeOHOro oO0OpYyJA0BaHUS Ba)XHYKO pPOJib B HW3YyYEHWH OHOJIOTHH HrPaiOT




NPUPOJIHEIE OOBEKTHI, TaK Kak B OOJBIIMHCTBE CIIy4aeB TOJBKO OHHU MOIYT
o0ecredynTh HAUMOOJBIIYI0 KOHKPETHOCTh M IOJHOTY 3HAaHUH ydalluxcs,
[MOMOTalOT (OPMHUPOBAHUIO y HHUX IPABUIBHBIX Ouogoruueckux 3HaHud. K
TaKUM OJKMBBIM OOBEKTaM OTHOCAT pacTEeHUsl, JKHUBOTHBIE JKHMBOIO YroJika,
aKkBapuyma, Teppapuyma. I(GHEKTUBHBIM CPEACTBOM 3HAKOMCTBA C MPUPOIHBIMH
O0ObEeKTaMU SBIAIOTCS IKCKYpPCHM B OMOJIOTMYECKHWE W KPACBEIUYECKUE MY3EH,
OoTaHu4yeckue cajbl, 300MApPKU U OKPYKAIOIIHWE IIKOJNY ECTECTBEHHBIE W
HUCKYCCTBEHHbIE MPUPOJIHBIE COODILIECTRA.

TpamuuroHHbIE OMOJIOTMYECKHE MYJSKM U MOJIENH B HACTOSALUEE BPEL!
YCIEIIHO  3aMEHSIIOTCS  LUMQPOBBIMU  O0pa3zoBaTesibHBIMA  pecypcaniil:
BUeO(parMeHTaMy, aHUMalued, BUPTyalbHBIMU Nabopatopuamu. Lludposbie
oOpasoBaTeilbHble pPecypchbl HE MOTYT CTaTh IMOJHOLIEHHOM 3aMEHOM pealbHbIX
[PUPOJHBIX 0O0BEKTOB, HO JAIOT BO3MOXKHOCTh NTO3HAKOMHTECS ¢ OOJIee IIMPOKUM

KpyroM  OOBEKTOB,  CO3[AlOT  NPEANOCBUIKM I  HHTEHCU(DUKAIMHU
00pa3oBaTeNbHOr0 TMpolecca M 00ecneYyrBarOT He3aMeIUTENBHYIO 00PATHYIO
CBSI3b,  KOMIIBIOTEPHYIO  BU3yau3aluio  HH(pOpMAIMK,  aBTOMATU3ALMIO

ynpaBjieHUsT  y4eOHOH  JeATENIbHOCTbIO W KOHTPOJIb €€  PEe3ybTaToB.

OcHaieHue ANl U3Y4YEHUS]  XMMHH  [PEJCTABIEHO B BHJE
JIEMOHCTPALIMOHHOTO 00OPYJOBAHMS, KOMILIEKTA XHMHYECKUX DEAKTUBOB C
HEOOXOAMMbIM 00OpY/IOBAaHHEM M3 OOIIEro KOMIUIEKTa IOCYbl U 000PYIOBaHMUS
JUI yY€HUYECKHUX OMBITOB M KOMIUIEKTa KoJuleKuu. Kpome Toro, npi mu3yder
XAMHWU UCIHONB3YETCs oOOwWas s ecTeCTBEHHOHAY4YHOIO MUK/ LH(POL: |
nabopaTopusi, a Takke LudpoBas nabopaTopus Mo XUMUU (KaK [ONOIHUTE. IbHLI |
3MIEMEHT JJIsl YIIIyOJIEHHOIO M3YUEHHS XUMHH ).

JleMOHCTPallUOHHBIA JKCIIEPUMEHT SIBISETCS BaXXKHOM YacCTbIO O0YYEHMUS
XUMWH. 3/1€CH BaXKHO IOMHHTbH, UYTO IPU €ro NMPOBEIEHUU 00A3aTEIBLHO AOJLKHEI
OBITH COOJIFOICHBI BCE€ HEOOXOMMBIE TAIIbI:

- MOCTaBKa LM IKCIIePHUMEHTA,

- omucaHue HeoOXOOAUMOro sl €ro BBIMNOJHEHHUS O0OpYHOBaHHUS W
pPEaKTHUBOB,

- IJTaHKWpPOBaHUE NOPsIAKA NPOBECHHUS, OIUCAHUE UCXOIHBIX BEIIECTB,

- TIPOTHO3UPOBAHHWE OXXKUIAEMBIX B PEAKIIMOHHOM CMECH H3MEHEHHH WU
pe3yiabTaTOB  SKCHOEPMMEHTa, ONUCAHUE  U3MEHEHMUH, MPOU3OIIEIIINX  C
BELLIECTBAMM,

- (OpMyIMpOBKa BBIBOJIOB W3 OIKCHEPUMEHTA, CO3JAHUE DI CYI -
OKCIIEPUMEHTAJIbHOW * YCTAHOBKM UM COCTaBJEHHE  YpaBHEHHS  PEaKLy | .

B mpouecce npoBeaeHUs AEMOHCTpALMM, ydYallHecss OCBAMBAIOT HTAllbl
[MPOBE/ICHUS OIbITa, TMOTOMY Haubosee 3(PeKTUBHLIM SBISETCS HE IIPOCTOE
OMMUCAHWE ONbITa YYUTENEM, a HCIIONb30BaHUE 3BpUcTUYecKod Oecempl. [lpu
peajii3alMu Takoro CLUeHapus JaXKe HE OYE€Hb CJIOKHBIM OIBIT 3aHUMAET JIOBOJIBHO
MHOI'0O BpEMEHH, HO CJIeJOBAHUE €My IO3BOJISeT O0O0eCIeYruTh MOHUMaHHEe
O0y4alOMUMHUCS MPUEMOB HAYYHOTO [O3HAHMS M MWCIIONb30BAHME HX YyXKe B
CaMOCTOSITeIbHOH HESATENIBHOCTH B MPOIIeCCe YYSHUUECKOro dKcrepuMmeHTa. Ha
HaYaJlbHOM JTalle u3ydyeHus XuMuu (B 8-9 kjaccax) WMEHHO TaKOW MOIXO/
MO3BOJISIET  NOCTHYb  MAakKCHMalbHOM  3(DMEKTUBHOCTU  OT  IIPOBEJEHUS




nadopaToOpHBIX W TIPAKTUUYECKUX paboT, a Takke CPOPMUPOBATH y y4aIUXCS
OTBETCTBEHHOE OTHOLLUEHUE K YKCIIEPUMEHTY.

[Ipy OlleHWBAHWM Yy4YE€HMUYECKHMX [PaKTHYECKUX padoT M[enecoodpasHo
YUUTHIBATH IOJXOAbI, MCIONB3YIOIHE B 3K3aMEHAUMOHHBLIX Marepuanax. lak, B
HACTOSIILEE BpeMs peaiaraeTcs KCIEPUMEHTAIBHOE 3a/laHue,
pejycMaTpyuBaroliee BbBIOOp [BYX BELECTB W3 [ATH MPEIJIOKEHHBIX U
[MPOBEACHUE C HUMH PEaKLUMH, OTPAKAIOLIUX XUMUYECKHUE CBOMCTBA YKA3aHHOTO B
yCJIOBUM 3a/laHus BellecTBa. OLeHUBaHNWE MAET HA OCHOBAHUU OTYETA YUEHHKA O
po/ieNnaHHoOu paboTe (ypaBHEHHUS peakilui, BbIBOJbI O HAOMIOAEHHSX) W HA
OCHOBaHMHM NPSIMOro HAOMIOAEHUS 3a ACUCTBUSIMU YUYEHHMKA 110 IPOBEICHUIO
onbITOB. IIpn 3TOM BBRIAENSIOTCS 3Tarbl 0OTOOPA BEIIECTB ¥ CMELIUBAHUS BEIIECTR
B COOTBETCTBUHU C NYHKTAMU UHCTPYKILIMHU K padoTe.

BakHeHIIMM HarpaBleHUeM KaK JeMOHCTPALHOHHOIO, TaK B YYSHHHCCKG
SKCHEepUMEHTa HOJDKHO CTaTh HMCIO/Ib30BaHUE LU(MPOBOU 1adopaTopun, KOTOpa:i
[TO3BOJIACT OPraHW30BaTh XMUMHUYECKUH SKCIIEPUMEHT Ha NPUHLMITMAIBHO HOBOM
YPOBHE, EPEUTH OT KaYECTBEHHON OLIEHKW HAOIIO1aeMbIX SIBJIEHHIH K CHCTEMHOMY
aHaJIM3y KOJIMYECTBEHHBIX XapakTepucTuk. Ilpu pabore ¢ paTuukamu 1udpoBoii
naboparopuy 00ecreyrBaeTCsl aBTOMATU3UPOBAHHEIN cOOp U 00paboTKa JaHHBIX,
X0 SKCTIEpUMMEHTa MOXET OTOoOpaxkaTbCs B BUAE TIpadUKOB HIHA IMOKA3aAHWUN
MpUOOPOB, a pe3yNbTaThl SKCIEPUMEHTOB MOI'YT COXPAHATLCS JJIMTEIBHOE BPEMS.
Hanbonee axTyanbHbIM JUIss XUMHK SBISETCS MEPEXO] K KOJUYECTBEHHBIM
XapaKTepUCTUKAM, KOTOPHIM  MOXKHO  NPOWIUIFOCTPUPOBATH  CIEAYIOIIMMU
IpUMEpaMH: U3yUCHHUE CTPOEHHs IulameHu, ompenenenue pH B pasHbIx cpepax,
OMpEeNeeHne CKOPOCTH pPEeaKUWH, W3YYECHWE BIWSHUS KOHLGHTPALMU WU
TEMIIEPATYPbl HA CKOPOCTh PEaKIUH.

[{udpposas naboparopusi MO3BONSIET peamru30BaTh MEKIIPEIMETHBIE CBS3!1
APYrUMHU  TpeAMETaMM  €CTECTBEHHOHAy4YHOr'0  LIMKIA, TIOCKOJBKY  Jdc |
BO3MOJXHOCTb  BBIMNOJIHATE WHTEIPUPOBAaHHbIE ydeOHbIE HCCIEHOBAHUS 110

CCTCCTBEHHBIM HayKaM, MNPUMEHSITb K OCBaMBATh 9SJIEMEHThl CTATUCTUKU U
WH(OPMALIMOHHbBIE TEXHOJIIOTHH

l




