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IHosicHuTEIbHASA 3AIUCKA

N3yuenne Kkypca TpoOXOAUT B TexHojormyeckou madoparopuu [T
«KBaHnTOpUYM», C UCMOIB30BAHUEM COOTBETCTBYIOIIETO 00OPYAOBAHUS.

HanpagByieHHOCTH NPOrpPaMMBbl: €CTECTBEHHO-HAy4YHAs!.

AKTYaJIbHOCTH MPOTrPaMMbI

JlaHHasi mporpaMMa TO3BOJISIET YYalllUMCSl O3HAKOMUTBCS C METOJMKOMN
OopraHu3aIuu u IPOBEACHUS AKCTIIEPUMEHTATIBHO-UCCIIEI0OBATEIbCKOM
NESATeIbHOCTH B COBPEMEHHOM Y4eOHOM mpolecce Mo (Hu3uke, 03HAKOMUTHCSI CO
MHOTUMHU HMHTEPECHBIMM BOINpocaMyd (PU3MKKA Ha JaHHOM JTane OoOydeHHUS,
BBIXOJAIIUMHM 32 pPaMK{A IIKOJIBHOW TPOrpamMMBbl, paCIIUPUTh IEJIOCTHOE
peCTaBIeHUE O MPoOJIeMe JaHHOW HAYKH, TO3HAKOMHUTRLCS C METOJOM MPOSKTHOM
NEATeIbHOCTH.  ODKCIEPUMEHTANIbHAsT  JIEATEILHOCTh OyJaeT crnocoOCTBOBATh
Pa3BUTHUIO MBICIUTEIIBHOM JIESITEIIBHOCTH U OOIEMY HHTEIJIEKTYyaJIbHOMY
Pa3BUTHIO.

Conepxanue porpaMMbl COOTBETCTBYET IMO3HABATEIBHBIM BO3MOKHOCTSIM
IIKOJIBHUKOB ¥ TMPEIOCTaBIsI€T KM BO3MOXXHOCTh paboTaTh Ha ypOBHE
MOBBIIICHHBIX TPEOOBAHUM, pa3BUBas yueOHy0 MoTuBaIuio. CoiepKaHue 3aHATHIA
peACTaBIsieT co00M BBEICHUE B MHUP JKCIEPUMEHTATHLHOW (U3UKH, B KOTOPOM
y4aluecs: CTaHyT UCCIICIOBATEIISIMU U HAy4aTCsl MO3HABAThH OKPYKAIOIIUN UX MHUD,
OCBOSIT OCHOBHBIE METO/IbI IO3HAHUSI.

Hean: popmupoBaHre HAyYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3ydeHUs
OCHOB CTPOCHHMsI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH.

3ama4yu nporpamMmbi:

ooyuaowue:

e MpUOOpETEHHWE 3HAHUW O JAUCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKHUX, TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e IPUOOPETEHNE YMCHHMH OMHUCHIBATH M OOBICHATH (PU3MUECKHE SBICHUS C
UCIIOJIb30BaHUEM TOJTYyUYCHHBIX 3HAHUH;

¢ OCBOGHHE METOJIOB pEHICHHS TNPOCTEUIIUX PpacCUCTHBIX 3alad C
UCIIONIb30BaHUEM  (U3MYECKHUX  MOjJeNeld,  TBOPUECKUX M  IPAKTUKO-
OpPUEHTUPOBAHHBIX 33]1aY;

gocnumwigarouue:

¢ BOCIIUTaHUE MHTEpeca K MHPOPMAIMOHHON U KOMMYHHKAIIMOHHOW cdepe
YeJI0BEUYECKOM JEeSATCIbHOCTH,

¢ BOCIIUTAHUE TOTPEOHOCTU COONIOAATh STUYECKME W TIPABOBBIE HOPMBI
paboThl ¢ UHpOpMaIUEH;

¢ BOCIIUTaHHUE OEPEKHOTO OTHOIIEHHUS K TEXHUYECKUM YCTPOHUCTBAM;

passusaroujue:

¢ Pa3BUTHE YMEHHUI HAOJIOMATh MPUPOIHBIC SIBJICHHS W BBITIONHSATH OIBITHI,
nabopatopHbie pabOThl U SKCIEPUMEHTANIbHBIE MCCIIEA0BAHUS C UCIOJIb30BAHUEM
WU3MEPUTETbHBIX PUOOPOB,;

¢ Pa3BUTHE HABBIKOB TUTAHUPOBAHUS MTPOCKTA, YMEHUS pabOTaTh B TPYIITIC;

¢ OCBOCHHME MPUEMOB paboThl ¢ MH(PopMaluel (PU3NUYECKOro COJEpKaHuUs,
BKJIIOYass HMHGOPMALMIO O COBPEMEHHBIX JOCTHUXEHUSX (U3UMKHU; aHAIU3 U
KPUTUYECKOE OlICHMBaHKHE UH(OpMAaIUK.



Ilnanupyembie pe3yJbTaThbl:
JInuHOCTHBIE pe3yabTAThI

* pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, UHTEIUICKTYaIbHBIX U TBOPUECKUX
CHOCOOHOCTEH;

* yOSXKJICHHOCTh B BO3MOXKHOCTH TO3HAHHSI MPUPOJBI, B HEOOXOIUMOCTHU
Pa3yMHOT'0 MCIOJIb30BaHUsl TOCTHXKEHUN HAYKU U TEXHOJIOTUH IJis JaJIbHEHIIEeTro
pPa3BUTHS YEJIOBEUECKOTO OOIIECTBa, YBaKEHHWE K TBOpIAM HAYKHM U TEXHUKH,
OTHOIIIEHHE K (PU3UKE KaK K AJIEMEHTY 00IeueIOBEYECKOU KYJIbTYPHI;

* CAMOCTOSTENIbHOCTh B NPUOOPETEHWM HOBBIX 3HAHUW M TPAKTHUUECKUX
YMEHHU;

« TOTOBHOCTB K BBIOOPY KU3HEHHOT'O IMYTH B COOTBETCTBUU C COOCTBEHHBIMU
UHTEpPECAaMU M BO3MOXKHOCTSIMU;

e MOTUBAIlMA O00pa30BaTEIbHON JEATEILHOCTH HA OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOTO TOJIX0/1a;

« popMHpOBaHKE IIEHHOCTHOTO OTHOIICHUS IPYr K JPYry, K YYHUTENI0, K
aBTOpaM OTKPBITUH U U300pPETEHUH, K pe3ysibTaTaM 00yUYeHUS.

MeTanpeaMeTHbIe pe3yJabTaThl

* OBJIQJICHUE HABBIKAMHU CAMOCTOSTEIIBHOTO MPUOOPETCHUS HOBBIX 3HAHMIA,
OpraHu3aIuyi y4eOHOM JIESITEIHbHOCTH, TIOCTAHOBKU IIEJICH, IUIAHUPOBAHMUSI,
CaMOKOHTPOJISI ¥ OLICHKH Pe3yJIbTaTOB CBOSH JACSATEILHOCTH, YMEHUSIMHU MPEIBUICTh
BO3MOJKHBIE PE3YJIBTAThl CBOUX JICHCTBUIA;

* IOHUMAHUE PA3IUYUNA MEXKITY UCXOAHBIMHU (PaKTaMU U TUIIOTE3aMU JJIA UX
OOBSICHEHUSI, TEOPETUUECKUMHU MOJCIIAMH U pEealbHBIMU OOBEKTAaMH, OBJIAJICHHE
YHUBEPCAJIbHBIMU YYEOHBIMU JACHCTBUSIMU Ha MPUMeEpax THIOTE3 I 00bICHEHHUS
U3BECTHBIX (DAaKTOB M OKCIIEPUMEHTAJIbHON MPOBEPKH BBIJIBUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJICIICH MPOIECCOB UIIN SBJICHUM;

« popmupoBaHre yMEHUN BOCHPHHUMATh, IMepepadaThiBaTh U MPEAbIBIATH
uH(OPMAIIMIO B CIIOBECHOM, 00pa3HOM, CHMBOJIMUECKOH (hopMax, aHATU3UPOBATh U
nepepabaThiBaTh MOJTYYEHHYI0 WH(GOPMAIUIO B COOTBETCTBUH C MOCTaBICHHBIMHU
3a/1a4aM¥, BBLAEJSTh OCHOBHOE COJEpPKaHUE MPOUYUTAHHOTO TEKCTa, HAXOIWTh B
HEM OTBETHI Ha MMOCTABIICHHBIE BOMPOCHI U U3JIaraTh €ro;

* MPpUOOpPETEHNE OIbITA CaMOCTOSITENIBHOTO TOWCKa, aHaimm3a U oTOopa
uHQOpMAIIMM C  WCTIOJB30BAHMEM  PA3JIMYHBIX HCTOYHUKOB M  HOBBIX
MH(OPMAITMOHHBIX TEXHOJIOTHH /IJIs1 PEIICHHS TIO3HABATEIHHBIX 33/1a4;

* pa3BUTHE MOHOJIOTMYECKONW M AMAJIOTUYECKOM peuH, YMEHHS BBIPaXKaTh
CBOM MBICJIH, CTIOCOOHOCTH BBICIYIIMBATh COOCCETHHMKA, MOHUMATh €Tr0 TOYKY
3peHMsi, IPU3HaBaTh MPaBO APYroro 4eJOBeKa Ha HHOE MHEHUE;

* OCBOCHHE MPUEMOB JACHUCTBUNM B HECTAaHAAPTHBIX CUTyalUsX, OBJAJCHUE
ABPUCTUYECKUMU METOJIaMH PEILICHUS TPOOJIEM;

« popmupoBanre yMeHmii pabOTaTh B TPYIIE C BHITOJHCHUEM Pa3IAYHBIX
COIIMATIBHBIX POJIEH, MPEACTaBIATh M OTCTaMBaTh CBOU B3IVISIABI U YOEXKICHUS,
BECTU JUCKYCCHIO.

IIpenmeTHBIE pe3yabTaThI

OOyuaronuics MOJAYyYUT BO3MOMKHOCTH sl (POPMHUPOBAHUS CIEAYIOIIUX
MPEAMETHBIX Pe3yJIbTaTOB:



* 3HaHUSA O MPUPOAEC BAXKHEHIIUX (PU3MYECKUX SIBICHUN OKPYKAIOILETO
MUpa ¥ TOHMMaHHWE CMbICIa (PU3NYECKUX 3aKOHOB, PACKPBIBAIOUIUX CBS3b
W3YYEHHBIX SIBJICHUN;

* yYMEHHUS TMOJb30BAThCS METOAAMU HAYYHOIO HCCIEAOBAHMS SBJICHUM
MPUPOABI, MPOBOJIUTH HAOIIOJAEHUS, MJIAHUPOBATH U BBINOJHATH 3KCIEPUMEHTHI,
o0pabaTbiBaTh PE3yNbTaThl U3MEPEHUN, MPEACTABIATH PE3YIbTaThl U3MEPEHHUM C
MOMOIIBIO TabMuL, rpa@ukoB U (opMyn, OOHApPYKMBATh 3aBUCHUMOCTH MEXIY
(u3MUEeCKUMH BEIMYMHAMH, OOBICHATH IOJYYCHHBIE PE3yJIbTaThl U JENaTh
BBIBOJIbI, OLICHUBATh I'PAHULIbI TOTPEIIHOCTEN PE3YIbTaTOB U3MEPEHUI;

* yYMEHHUS NPUMEHITh TEOPETHUYECKUE 3HAHUA MO (U3MKE Ha TMPAKTHKE,
pemath pU3nYeCKre 3a1a4M Ha TPUMEHEHHUE TIOTy4YEeHHbIX 3HaHU;

* YMEHHS M HABBIKM NPUMEHSTh MOJYYECHHbIC 3HAHUS M1 OOBSICHEHUS
OPUHIIMIIOB  JACHCTBUS  BaXHEHIIMX  TEXHMYECKUX  YCTPOMCTB,  pEIICHMS
NPAKTUYECKUX 3a/1au TMOBCEIHEBHOM KM3HU, oOecreyeHus: 0e30MacHOCTH CBOEH
KU3HU, PAIIMOHATILHOTO IPUPOAOIIOIb30BAHUS U OXPaHbl OKPYKAIOIIEH Cpe/ibl;

« (QopMupoBaHHe YOEXIECHHUS B 3aKOHOMEPHOH CBSI3U U TMO3HABAEMOCTH
SABJICHUA TPUPOABI, B OOBEKTUBHOCTH HAY4YHOT'O 3HAHHS, B BBICOKON IIEHHOCTHU
HAyKU B Pa3BUTHUU MAaTEPUAIBHON U yXOBHOM KYJIbTYpPBI JTIOJCH;

«  Ppa3BUTHE TEOPETUUYECKOIO MBIIIJIEHUSI HA OCHOBE (DOPMHUPOBAHUS YMEHU
yCTaHABIMUBATh (DAKThI, pazauyaTb NPUYMHBI U CICACTBHUS, CTPOUTH MOJEIHU H
BBIBUraTh  TUIIOTE3bl, OTBHICKMBATH U  (OpMynHpoBaTh JOKa3aTeIbCTBa
BBIJIBUHYTBIX TUIIOTE3, BEIBOJUTH U3 SKCIIEPUMEHTAIbHBIX (DAKTOB U TEOPETUUECKUX
MoJienen (pusnueckue 3aKoHbI;

KomMMyHUKaTHBHBIE yMEHUS: JOKIAAbIBATH O pe3ylbTaTaX CBOETO
UCCIIEZIOBAHNS, Y4aCTBOBATh B AUCKYCCHUHU, KPATKO U TOYHO OTBEYATh Ha BOIPOCHI,
UCIOJIb30BaTh CIIPABOYHYIO JINTEPATYPY U IPYrHe HCTOUHUKH HH(OpMAaLIUU.

Ob6opynoBanne AT «KBaHTOPHYM»:
O6opynoBanue puznueckoit JadbopaTopun



Coaep:xanue pa3jie10B BHEYPOYHOi 1eATeIbHOCTH

BBenenue (14)

®duznyeckue BenuuuHbl. M3Mepenue ¢usnyeckux BeauuyuH. Duznueckue
npubopsl. Ilorpemnocts u3mepenuii. [IpsiMple 1 KOCBEHHBIE U3MEpPEHHUS. 3aMKCh
pe3ynbTaTOB U3MEPEHUN. Mex1yHapoaHas CUCTEMA E€IMHULI.

Paznen 1. TemoBble siBiaenus (5 1)

Hayuutp u3mepsaTe TemmepaTypy IpU MOMOIIM TEPMOMETpPA, 3alHChIBATH
pe3yabpTaThl C y4E€TOM MOTPEIIHOCTH u3MepeHus. lIpoaHanm3upoBaTh Mporiecc
[epexoa MEXaHWYECKOM SHEpPruud BO BHYTPEHHIOW. CpaBHHUTH  W3IIYyYEHUS
(moryomnieHus1) HEPruu YCPHOU U CBETIION MOBEPXHOCTSMU TEN.

Hccnenosath sBieHHE TEMJI000MEHA MTPU CMEIIMBAHUU XOJIOHOM U Topsiyeit
BOJbI; BBIYUCIATH KOJIMYECTBO TEILUIOTHL. M3MEpATh YIEIbHYIO TEMIOEMKOCTb
BEILECTBA; BBIUUCIATH IOrPEIIHOCT KOCBEHHOI'O  H3MEPEHUS  YACIBbHOMU
TEMJIOEMKOCTH BEIIECTBA.

Pa3nen 2. I3MeHeHne arperaTHbIX cocTostHmii BemecTna (5 1)

HaGmronarh 3aBUCMMOCTH TeMIEpaTypbl KPUCTAUIMYECKOTO BEIIECTBA MPHU
€ro IUIaBJIeHUH (KPUCTAJUIM3AI[MK) OT BPEMEHU; BBIYUCISITH KOJIMYECTBO TETUIOTHI B
IpoLIECCE TEIUIONEPENayu NP IJIABJIEHUU W KPUCTAJUIM3ALMHU; ONPENEIATh IO
TabJIMlle 3HAYECHUS] TEMIEPATyphl IJIABJICHUS MU YACIbHOW TEIJIOTHI IUJIABICHHS
BenlecTBa. Kpucrammmzanua. Temnepatrypa kpuctaumszanuu. HabGmrogenue
KpUCTAJUIM3AIMHU. 3aBUCUMOCTb CKOPOCTH MCIIAPEHHUS OT pOJa KUAKOCTH, TUIOIIAIN
e¢ MOBEPXHOCTH M TeMieparypbl. [loHMKeHHe Temneparypbl >KHIKOCTH TpHU
ucrnapeHuu. MccienoBarb 3aBUCUMOCTb TEMIIEPATYPBI KUJIKOCTH MPHU €€ KUTICHUU
(xoHnmeHcanuu) ot BpeMeHu. MccienoBaTh, Kak U3MEHSIETCS 3Ta 3aBUCUMOCTD TIPH
100aBJIEHUH COJH. UBMEPATH OTHOCUTEIBHYIO BIAXKHOCTh BO3AyXa; aHAJIM3UPOBATH
BJIMSIHUE BJIIAXKHOCTU BO3/lyXa HA KU3HEIEITEIBbHOCTH YEJIOBEKA.

Pa3gen 3. TemnoBble cBOCTBA :KHAKOCTEMH, ra30B U TBEPABIX TeJ (3 1)

N3meHenne maBieHHs Ta3a € HM3MEHEHHEM O00BbEMa TP TOCTOSHHOM
temneparype. V3MeHeHue naBieHHMs rasa € HU3MEHEHHEM TeMIIepaTypbsl IIpHU
NOCTOSIHHOM oOBbeMe. M3MeHeHne o0beMa raza ¢ M3MEHEHHEM TeMIIepaTyphl MpU
ITIOCTOSTHHOM JABJICHUHU.

Pa3nen 4. dnexkrpocTraTuka (3 1)

Onektpuzauust Ten. J[Ba Tuma 3apsaoB. 3aKOH COXpaHEHHUs 3apsiioB.
DNEKTPOCKON U 3JIEKTPOMETp. 3apsKeHHE Ten yepes BiusHue. [IpoBogHuKN 1
TUIIEKTpUKU. M3MepeHne pa3HOCTH IIOTEHIIMAIIOB AJIEKTPOMETPOM.

Pa3nen 5. dnexrpuyecknii Tok (10 1)

COopka 3JeKTpUYECKON LIETM W HW3MEpPEHHE CHIIbI TOKAa Ha PAa3IUYHBIX €¢
ydyacTkax. M3MepeHune HanpsyKeHUs. Ha Pa3JIMYHbIX YYACTKaX 3JEKTPUUYECKOUN LIETIH.
HCCIIEIOBATh 3aBUCMMOCTH: CHJIBI TOKa OT HAlpsOKEHUsS HA y4YacTKEe LENu Ipu
IIOCTOSSHHOM COITPOTUBIIEHUH; CUJIbI TOKa OT COIPOTUBIICHUS YYacTKa LIENU IpU
MOCTOSIHHOM HAMNPSKEHUU HAa ATOM yY4acTKe; OOBSICHATh NPUUYMHY BO3HUKHOBEHUS
CONIPOTUBJICHUSI B MPOBOJHHUKAX; PACCUUTHIBATh 3HAUECHUS BEJIWYWH, BXOJSIIUX B
3akoH OMa 1 ydacTka uenu. M3MmepeHue cOnpoOTHBIIEHHS INPOBOAHUKA IIpU
MIOMOIIA BOJBTMETPA M amIiepMmerpa. PerynnpoBaHue CHIbI TOKa B LENU C
IIOMOIIBIO peocTarta. M3ydeHue nocaenoBaTesbHOro, NapauIeIbHOIO U CMEIIAHHOTO



COCIMHEHUs NMPOBOJHUKOB. M3MepeHue padOTbl U MOIIHOCTH SJEKTPUUECKOTO
ToKa. M3ydenue 3akoHa /[>xoyns — Jlenna.

Pa3znen 6. DiiekTpoMaruuTHbIe ABJIeHNUs (3 4)

ChopmupoBaTh 3HAaHUS O TMOCTOSHHBIX MarHuUTaX, MArHUTHOM TIOJE.
[Tomydare KkapTMHBI KX MAarHUTHBIX noJied. [IpoBOAUTH 3KCIIEPUMEHTHI,
JIOKa3bIBAIOIINE CYIIECTBOBAHUE MATHUTHOTO II0JII BOKPYT MPOBOJHUKA C TOKOM;
ONpEAEsATh HAMPABICHUE JIMHAUM MArHUTHOM WHIYKIIMM MAarHUTHOTO TOJIA
MMOCTOSTHHOTO TOKA, UCTIOJIb3YsI PaBUiI0 OypaBuuKa.

Pa3nen 7. CBeToBble siBjieHus (4 1)

HaGmonenre npssMoauHERHOTO pacipocTpaHeHus: cBeTa. M3ydenue siBieHus
OTPaXXCHUS CBETA. UCCIIEA0BATh 3aKOHOMEPHOCTH, KOTOPBIM MOJIUYUHSACTCS SBJICHUE
peJIOMJICHHUSI CBETa (COOTHOIIIEHUE YTJIOB MAJICHUS U MPEJIOMJICHNS ); HaOII01aTh U
U3MEPSITH B MPOIIECCE IKCIIEPUMEHTAILHOM JeATeIbHOCTH; CPaBHUBATh, 0000IIAThH
U (OpMYyJIUPOBATH BBIBOJIBI; MPEJACTABIISATh PE3YAbTAaThl U3MEPECHUM B BUJIE TAOIHIIL.
N3yuenne n3o0pakeHus1, JaBaeMOro JIMH30M.



Temaruyeckoe IIAHUPOBaHHME KypPCca BHEYPOYHOH AesITeIbHOCTH

No Tema Kon-Bo O6Gopynosanue JIT
/11 JacoB «KBanTOpnym»
Beenenne (1 uac)

1 BBoanslii nHcTpykTaxk mo Th. 1 Mucrpykiuu Th
dusnueckue npudopsI u
npoliieaypa npsiMbIX U3MEpPEHUN
aQHAJIOTOBBIM W IU(PPOBBIM
nprOOpOM.

Pa3nen 1. TensioBble siBiaenus (5 1)

2 | UsmepeHue TeMnepaTypsl Ipy 1 TepMoMeTp, TaTYHK TeMIIEPaTyphI
MTOMOIIIH KUJIKOCTHOTO nH(pposoH 1abopaTopun
TEpMOMETpa U JIaTuynKa
TEMITEPATYPHI.

3 | [TomydeHue TEmIOTH IPH 1 HudposBas sadoparopus.

TPEHUU U yaape JlaTuuk TeMnepaTypsl. 2 TOCKH,
2 CBUHIIOBBIC IIJIACTUHKH,
MOJIOTOK.
4 | IlornoiieHre CBETOBOM SHEPTUHU 1 Iupposass  naGoparopusi:  JBa
NaTYMKa TEMIIEpaTyphbl, JamIia, JUCT
Oesolt m u€pHON Oymarw,
CKOTY

5 CpaBHEHME KOJUYECTB TEILIOTHI 1 Iugposasi 1adopaTopusi: JlaTunk
IIPY CMELIMBAHUU BOABI Pa3HOU TeMIIEpaTypbl, TEPMOMETD,
TEMIICpaTYpPBL. KAJIOPUMETP, MEPHBIN LIWUITMHAP

(MeH3ypKa), TabopaTOPHBIC CTAKAHBI,
ropsiyas U XOoJIOAHAs BOAA.

6 | Mismepenne yaenbHOM 1 Ilu¢posasi 1adoparopusi: [aTunk
TEIJIOEMKOCTH BEIIECTBA TeMIIEpaTypbl, TEPMOMETD,

KaJIOPUMETP, ropsiyasi UXoJIoAHas
BOJa, MEPHBIN WIMHAP, TPY3
HWIMHIPUYECKUHA C KPIOYKOM,
HUTb, JJICKTPOHHBIE BECHI
Pa3nen 2. 3MeHeHue arperaTHbIx cocTosinuii Bemectna (5 1)
7/ | Onpenenenue ynenbHOU 1 Hudposas nadoparopus:
TEIJIOTHI IJIABJICHHUS JIbJIA JlaTunk TeMIepaTyphbl, KaJTOpUMETP,
COCY/ C TAlOIIKUM JIBJOM, COCY]I C
BOJIOM, DJIEKTPOHHBIEC BECHI
8 O6pa30BaHHe KpHUCTalIOB 1 an)pOBaﬂ ﬂaﬁopaTopnﬂ:
MHKPOCKOTI, npooupka c
HACBIIICHHBIM pacTBOpOM
JIBYXPOMOBOKHCIIOTO aMMOHUSI,
NpPEAMETHOE CTEKJIO, CTEKJISIHHAs

ImaJao4kKa




9 | Ucnapenue cripra 1 Ludposas 1adopaTopusi: 1aT4NK
TEMIIePATYpPhl, MPOOUPKA, TUCTOUKU
OyMaru, pe3uHKU, pa3HbI€ CIIUPTHI.
10 I/ISY‘IGHI/IG nponecca KUIICHUA 1 Hn(l)pOBaﬂ ﬂaﬁopaTopnﬂ; TaTYUK
BOZbI TeMIIEPaTyphl, INTATUB
YHHUBEPCATIBHBIN, KO0a CTEKIISIHHAS,
CIUPTOBKA, OBapeHHAs COJIb
11 | U3mepenHue BIaXXHOCTH BO3IyXa 1 Iudposas nadoparopus: JJaTunk
TEMIIePaTypbl, TEPMOMETP, MapJs,
COCYJ C BOJIOM
Pa3nen 3. TemnoBble cBOWCTBA :KUIKOCTEMH, Ta30B U TBEPABIX TeJ (3 1)
12 | smenenue naBieHus rasa c 1 udposas 1adopaTopus: 1aTumk
\ JaBJICHUs, JATYUK TEMIIEPATYPHI,
U3MEHEHHEM 00BEMa TIpU
SMCHCHHCN 00neMa Tp IITAaTUB, COCY JJIsl AEMOHCTpPAIIIN
IIOCTOAHHOU TEMIIEPATYPEC ra30BbIX 3aKOHOB, HACOC

13 3MeneHune naBieHus ra3a ¢ 1 Hn(l)pOBa;[ ﬂaﬁopaTopnﬂ; TaTYUK
U3MEHEHHUEM TeMIIepaTyphl IPU JABNeHHS, JATYMK TEMIEPATYpHI,
MOCTOSTHHOM 00BbeMe

MITaTUB, COCYJ IJis JEMOHCTpAIU
ra30BbIX 3aKOHOB, JIMHEWKA, COCY] C
BOJIOM, CITUPTOBKA.

14 | U3meHenue oObEMa rasza c 1 Hudposas a1adboparopus:
N3menenue temmnepatypsl Ipu JlaTunk JIaBJICHUS, JTATYHK
TOCTOAHHOM NIABJICHIN TeMIlepaTyphl, IITATUB, COCYH IS

JEMOHCTpPAllMd Ta30BBIX 3aKOHOB,
JIMHEMKa, cocyn C BOJIOM,
CIIMPTOBKA.

Paznen 4. DnexkrpocraTuka (3 4)

15 | DOnexkrpuzanusd ten. JBa thna 1 Habop «2nekrpocratnyeckue
3apsiIoB. SIBIICHUSDY

16 | DJEKTPOCKOII U ANEKTPOMETP. 1

17 [IpoBOIHUKH U TUDJICKTPUKH. 1

Pa3nen 5. Dnexkrpuueckuii Tok (10 u)

18 | COopka 3IeKTpUIeCcKOn 1enH U 1 Iudposas nadoparopus: JlaTunk
U3MEPEHUE CUJIbI TOKA Ha N
PA3MHYHEIX €6 YUACTKAX TOKa, aMIIEpMETp JBYXMPEIEIbHBIN,

19 | H3mepenue HanpsKeHUS Ha 1 UCTOYHUK  TUTAHUA, KOMILICKT
Pa3IMYHBIX Y4acTKaxX MIPOBOJIOB, PE3UCTOPBI, KITFOU
AIEKTPUUYECKON LIeTIH

20 HUccnenoBanne 3aBUCHUMOCTH 1
CUJIBI TOKA B TPOBOJHUKE OT
HaIPSKEHUSI

21 | H3mepenue conpoTUBICHUS 1

POBOJIHUKA MPHU TOMOIIN
BOJIbTMETPA U aMIepMeTpa

Hudposasn Jaboparopus:
JlaTuuk TOoKa, TaTYMK HAMPSKEHUS,
aMIIepMETP JIBYXIPEICTbHBIMH,
BOJIBTMETP JIBYXIPEICTbHBIMH,
PE3UCTOPBI, UICTOYHUK MTUTAHUS,
KOMILJIEKT MPOBOOB, KIIIOY




22 | PerynupoBaHue CHIIBI TOKA B 1 Hudposas nadoparopus: laTunk
LETH C TOKa, PeocTar, UCTOUHUK MUTAHUS,
ITIOMOIIBIO peocTaTa KOMILJIEKT MPOBOJIOB, KITIOY

23 | HM3ydenue nocnenoBaTebHOrO 1 Hudposas aadoparopusi: laTumk
COCIMHEHUS POBOJHUKOB

TOKa aT4YUK HaTPSIKEHUS

24 | HM3ydeHue nmapaiaeiabHOro 1 ’ A p L
COCJMHECHMS IPOBOJTHUKOB aMIIEpMETDP JABYXIIPCAC/IbHBIN,

25 | HM3yuyeHue cMEIaHHOTO 1 BOJIBTMETP JBYXIIPEICIIbHBIM,
COCAMHCHHUA TIPOBONHNUKOB PE3UCTOPHI, MCTOUYHHUK IUTaHUs,

26 | U3mepenue paboThl u 1
MOLIHOCTH 3JIEKTPHIECKOTO KOMIUICKT TPOBO/IOB, KIIIO™
TOKa

27 JI/II3Y‘16HH6 3aKoHa JKOyIs - 1 Iudposasi 1abopaTopusi: JlaTumk

€HLa
a TOKa, JATYUK TEeMIIepaTyphl,
pe3ucTop,  HMCTOYHHUK  TUTAHUA,
KOMILJICKT MIPOBOJIOB, KJIIOY,
HarpeBaTesb, KaJJOPUMETP, EMKOCTh
C JKUJIKOCTBIO, IIITATHB
Pa3nen 6. DiiekTpoMarHuTHLIE siBJIeHHS (3 1)

28 HN3mepenue nosist HOCTOSHHOTO 1 Hudposas nadoparopus: Jatuuk

MarHuTa i
MarHuTHOT MoJIsl,  TIOCTOSTHHBIM

29 N3yuenne MaraiuTHOro 1moJis 1 a oro O, . 0cTo .

30 | UsmepeHue MarHUTHOrO MO 1 U3MEPUTEIIbHAS
BOKPYT IPOBOJHUKA C TOKOM

Pa3nen 7. CBeToBble siBjieHus (4 1)

31 | HaGmromeHue npsMoIMHEHHOTO 1 Habop «Ontuka» wid KOMILIEKT

o IF;IaCHDOCTDaﬂeﬂPI’I CBCTA 1 Ne4 THA: OcBeTuTens ¢ ICTOYHUKOM
CB3 gTT;GHHe ABJICHIA OTPAKCHHA cBeta Ha 3,5 B, HICTOYHUK NHUTaHWUA,

33 | Usyuenue siBieHHS 1 KOMILICKT
IPEJIOMJICHHSI CBETA MIPOBOJIOB, IIeJieBas Auadparma

34 | U3sydenwue uzoOpaxeHus, 1

JTaBaeMOT0 JIMH30H




	Метапредметные результаты
	Предметные результаты

