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Pabouas npozcpavma cocmaesjleHa Ha OCHoege.

C.B. JlozoBenko T.A. Tpymmna Peanuzanus o0pa3oBaTenbHBIX MporpaMMm 10 (QU3HKE C
WCIIOJIb30BaHUEM 00O0pymoBaHus JAeTckoro TexHomapka «lllkompHbli kBanTOopuym» 10-11 kmaccel
(yrny6neHHslil ypoBeHb) - Mocksa, 2021

[Iporpamma paccunrana Ha 2 roja,
KomnyecTBo yueOHbIX yacoB: B rog —70 dacoB (1 3aHsATHE 110 249aca B HEJCINIO, 35 y4eOHBIX HECIb)
VYpoBeHb 00yueHus — TPOPHUIBHBIN.

Herckue Ttexnomapku «llIkonpHbii KBanTOpHym» Ha 06a3e 0011e00pa3oBaTEIbHBIX OpraHU3AINi
CO3JIaHBl C IENIbI0 OpPTraHU3aluK 00pa30BaTEIbHON AEATENbHOCTH B chepe oOIIero M JOMOTHUTEIHLHOTO
o0pa3oBaHUs, HAIIPABJICHHOM Ha CO3/1aHUE YCJIOBUN JJIs pacUIMpPEHUs: coAepKaHus o01iero oOpa3oBaHusl.
I[Ipu pabore B «lIkompHoM KBaHTOpHymMe» Yy ydwalluxcs pa3BHBAIOTCA €CTECTBEHHO-HAay4yHas,
MaTeMaTuyeckas, MHQOPMAIMOHHAs! TPAMOTHOCTb, OPMUPYETCSI KPUTHUECKOE U KPEaTUBHOE MBIIUICHUE,
COBEPUICHCTBYIOTCS HABBIKM €CTECTBEHHO-HAYYHOW HAIIPaBICHHOCTH, a TAK)KE IOBBIIIAETCS KauecTBO
obOpazoBanus. Co3ganue «lllkonpHoro KsanTopumyma» Ha 0aze o0011eoOpa3oBaTeNbHON OpraHU3aINH
IpeJIoiaracT UCIoiIb30BaHUE IMpUOOpeTaeMoro oOOpylOBaHUs, CPEICTB OOyYeHUS U BOCHUTAHMS AJIs
yrayOIE€HHOTO OCBOCHHSI OCHOBHBIX 00Pa30BaTeIbHBIX MPOTPAMM OCHOBHOTO OOIIETO U CPEeAHEro OOIIero
o0pa3oBaHMs, BHEYPOUHOU JEATEIBHOCTH, IMPOTrPaMM JOMOJIHUTEIBHOTO 00pa3oBaHUs, B TOM YHUCIE
€CTECTBEHHO-HAYYHON U TEXHUYECKOW HAMPaBIEHHOCTEH.

OKCIEpUMEHT SBJIAETCS MCTOYHMKOM 3HAHUM M KPUTEpUEM HMX HCTHHHOCTH B Hayke. Konuenmus
COBPEMEHHOT0 OOpa30BaHMs MOJPa3yMEBaeT, YTO B Yy4eOHOM SKCIEPUMEHTE BEAYIIYIO POJIb OJIKEH
3aHATh ~ CaMOCTOSITEJIHBIM ~ HMCCIIEJIOBATEIbCKUNM  YYEHMUYeCKUd  3kcrnepuMeHT.  CoBpeMeHHbIE
9KCIIEPUMEHTANILHBIE UCCIENOBaHMS MO (GU3UKE YK€ TPYAHO MPEICTaBUTH 0€3 UCIOIb30BaHUS HE TOJIBKO
AQHAJIOTOBBIX, HO W UU(POBBIX M3MEPUTENbHBIX MpuOopoB. B dexepanbHoM rocynapcTBEHHOM
obpazoBatensHOM cra”aapre (OI'OC) mpomnucaHo, 4TO OJHUM M3 YHUBEPCAIbHBIX YUEOHBIX JeHcTBUI
(YY), mnpuoOperaeMbIX yYalIUMHCS, JOJDKHO CTaThb YMEHHE «IIPOBEICHMSI OMNBITOB, IPOCTHIX
9KCIIEPUMEHTAIBHBIX UCCIIEOBAHUM, NIPSMBIX U KOCBEHHBIX U3MEPEHUN C UCIIOJIB30BAHUEM AHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHOOPOBY.

[Tocnennue roapl y ydammxcst HaOJMOAAeTCsl HU3Kas MOTHUBAIMS U3YYEHMsI €CTECTBEHHO-Hay4HbIX
JTUCIUILIMH M, Kak CJIEACTBUE, MaJeHHe KadecTBa oOpaszoBanus. LludpoBoe yuebHOE 00OpymoBaHUE
MO3BOJIAET YYallUMCSl O3HAKOMHTBCS C COBPEMEHHBIMU METOAAMM HCCIIEJOBAaHMs, NPUMEHSIEMBIMU B
HayKe, a YYUTENI0 — IMPUMEHATh Ha MPAKTUKE COBPEMEHHBIE IMeJarorudyeckue TexHosnoruu. I[loatomy
ryaBHOM cocTapistoneil kommuiekta «llIkonpHoro KBanropuymay sBisitoTcst LU(pOBbIe 1a00paTopuu.

Hudposas naGoparopus KapAUHAJIBHBIM O0Opa3soM HM3MEHSET METOAMKY M  COJep)KaHHe
9KCHEPUMEHTAJIbHON JEeATEIbHOCTH M IOMOraeT pemuTh npobsemsl. Ilupokuii cnekTp HUQpPOBBIX
JATYMKOB MO3BOJIAET y4yalllUMCS 3HAKOMUTBHCS C MapamMeTpaMu (pU3NYECKOro SKCIIEPUMEHTA HE TOJIBKO Ha
KayeCTBEHHOM, HO M Ha KOJIMYeCTBEHHOM YypoBHe. C mnomomuipio 1mudpoBoil mabopaTopuud MOXKHO
MPOBOAMTDH JUIUTEIbHBIA SKCHEPUMEHT Aa)Ke€ B OTCYTCTBMM SKcliepuMeHTaropa. IIpu 3Tom u3mepsiembie
JTAaHHBIE U Pe3yJIbTaThl X 00paObOTKU 0TOOPaXar0TCsl HEMOCPEACTBEHHO Ha SKpaHe KOMIIbIOTepa.

B mpouecce QopmupoBaHus OKCHEPUMEHTAIbHBIX YMEHHM 10 (QU3MKe yyaluiics yduTcs
IpPEeCTaBIATh HH(POPMAIHIO 00 UCCIEIOBAaHUN B UETHIPEX BUIAX:

* B BepOaJbHOM: OIUCHIBaTh JKCIIEPUMEHT, CO3/JaBaTh CJIOBECHYIO MOJIENb JSKCIEPUMEHTA,
(¢uKCUpoBaTh BHUMaHNUE Ha U3MEPSIEMBIX (PU3UUYECKUX BEJTHMUYMHAX, TEPMUHOJIOTHH;

* B TAOJUYHOM: 3aMOJHATH TAOJIUITHI JAHHBIX, JIEKAIIUX B OCHOBE TTOCTPOCHUS rpaduKoOB (TIpU ITOM Y
y4aIIuXcsi BO3HUKAET NEPBUYHOE MPEICTAaBICHNE O MaclTadax BEIUYHH);

* B rpau4ecKOM: CTPOUTH I'padUKH MO TaOJIUYHBIM JAHHBIM, YTO MO3BOJISET MEPENUTH K BBLABIXKEHUIO
TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXJy (U3NYECKUMHU BEITMUYMHAMH (IIPH 3TOM YUUTENb MOKa3bIBAET
MPEUMYIIECTBO B BU3YAIU3AIMH 3aBUCUMOCTE MEKTy BETMYMHAMHU, HATJISAHOCTh U MHOTOMEPHOCTH);

* B QHAJIUTUYECKOM (B BUJE MATEMaTUYECKUX YPaBHEHMM): NPUBOJUTh MATEMAaTUYECKOE OIMCAHME
B3aMMOCBS3M (PU3NYECKUX BEJIMYHH, MaTeMaTHYecKoe 0000I1eHNE TTOTyYEHHBIX Pe3yIbTaToB.

Ilepexox K KaxaoMy »dTaly TMpeACTaBICHUS HH(OpPMAIMK 3aHUMAeT JOCTaTOYHO OOJIBIION
NPOMEXKYTOK BpeMeHU. B 3ToM mutane 1mudpoBble 1a00paTopuu MO3BOJISIOT CYIIECTBEHHO SKOHOMHTD
BpeMs, KOTOpOE€ MOXHO TMOTpaTHTh Ha (OPMHUPOBAHUE HCCIEAOBATEILCKUX YMEHHUH y4alluxcs,
BBIPAXAIOIINXCS B CIEIYIONINX ACHCTBUSX:



* onpeiereHre Npo0IeMsl;

* [IOCTAaHOBKA MCCICA0BATEIIHCKOM 3a/1a4H;

¢ IJITAaHUPOBAHUC PCIICHUA 3aJa4YH,

* IOCTPOCHHUE MOJICIICH;

¢ BBIIBUKCHHUC THIIOTE3,

* SKCIIEPUMEHTAIbHAS TIPOBEPKA TUITOTES;

¢ aHaJIM3 JaHHBIX SKCIICPUMCHTOB UJIN HaGHIOI[eHI/II;’I;
* popMynHpoOBaHUE BHIBOJIOB.

[Tnanupyemsble pe3ynbTaThl OCBOCHHS yueOHOro npeamera «Dusmka»

JInuHOCTHBIE pe3yJIbTaThl

JInuHOCTHBIMU pe3ybTaTaMU U3Y4eHHUs NpeaMeTa «Pu3nKay SBIAIOTCA CIEIYIOIINE YMEHUS:

1) oco3HaBaTh €OUMHCTBO MU LIEJOCTHOCTh OKPYKAIOLIEr0 MUpPA, BO3MOKHOCTH €ro IO3HABAEMOCTH U
OOBSICHUIMOCTH Ha OCHOBE JIOCTWKEHHMH Hayku. [locTerneHHO BBICTpaWBaTh COOCTBEHHOE
LIEJIOCTHOE MUPOBO33PEHUE:!

* BeIpa0aTHIBaTh CBOM COOCTBEHHBIC OTBETHI HA OCHOBHBIC KU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT
JINYHBIN )KU3HEHHBIH OIIBIT;

* YYUTBCS NIPHU3HABAaTh IPOTUBOPEUMBOCTh M HE3ABEPIIEHHOCTh CBOUX B3IJISAOB HAa MHP,
BO3MOXXHOCTb UX U3MEHEHUS;

* YYUTHCS MCIIOJIB30BAaTh CBOM B3TJIABI HA MUP JJIs1 OOBSCHEHUS Pa3IMUHBIX CUTYAIMH, peIIeHus
BO3HUKAIOIINUX NPOOJIEM U U3BJICUEHUS )KU3HEHHBIX YPOKOB;

2) oco3HaBaTh CBOM MHTEPECHI, HAXOJAUTh U M3y4yaTh B YUeOHUKAX IO pa3HbIM IpeaMeTaM Marepual,

UMEIOIIMN OTHOLIEHME K CBOMM MHTepecaM. lcmonp3oBaTh CBOM HMHTEpeChl sl BbIOOpa

WH/IMBUIYAIBHOW 00pa30BaTelIbHON TPACKTOPHM, MOTEHIMATbHOH Oyaymedl mnpodeccuu u

COOTBETCTBYIOLIETO MPO(UIBHOTO 00pa30BaHHUs;

3) mpuoOpeTaTh OMBIT YUaCTHS B JeNaX, MPUHOCSIINX MOJIB3Y JIIOISIM;

4) oueHMBATh >KU3HEHHBIE CUTYallMM C TOYKU 3peHHUsl 0e30macHoro obpasza XU3HHM U COXPAaHEHUS

3/10pOBbs. YUHUThCS BBIOMpATh CTUJIb MOBEIEHUS, MPUBBIUKH, OOecredrBarone 0e30macHblii 00pa3s

KM3HHU U COXpAaHEHUE CBOETO 3/10pOBbS, a TAK)KE OJU3KUX JIFOAEH U OKPYKAIOIIUX;

5) oueHUBaTh SKOJOTMYECKUH PHUCK B3aMMOOTHOILIEHUH dYelloBeka M mpupoibl. DopmupoBarh

JKOJIOTMUECKOE MBILIUICHUE: YMEHHE OLICHUBATh CBOIO JEATEIBHOCTb M IOCTYIKU APYTUX JIIOAEH C

TOYKH 3PEHUS COXPAHEHUS OKPYXKAIOIIEeH Cpeibl.

MetanpeameTHbie pe3yJibTaThl
MertanpeamMeTHbIMU pe3yJIbTaTaMU U3ydeHus npeaMera «Puznkay spisercss popmupoBanue Y'Y /1.

PeryasituBubie YY /|
» CamocrosTensHO OOHAapyXHMBaTh U (HOpMyIHUpOBaTh MpoOIEeMy B KIACCHOW W WHAWBHIYabHOU
y4eOHOM e TENbHOCTH.
* BrigBurate BepcuHM pelieHHs MTPOOJIeMbI, OCO3HABaTh KOHEYHBIA pe3ynbTar, BBIOUPATH U3
MIPEIVIOKEHHBIX CPEICTB M HCKATh CAMOCTOSITEIIBHO CPEJICTBA IOCTUKEHUS TIEITH.
 CocTaBisaTh (MHIUBUAYATHHO WIH B TPYIIINE) TUIAH PEIICHUS TTPOOJIEMBI.
* PaGoras mo mpemtokeHHOMY W (WJIM) CaMOCTOSITEIBHO COCTAaBICHHOMY IIJIaHy, HCIIOIh30BaTh
Hapsily C OCHOBHBIMH CPEACTBAMHU W JIOTIOJHUTENBHBIC: CIIPABOYHYIO JHUTEpaTypy, (husmdeckue
pUOOPHI, KOMITBIOTEP.
* [InanupoBaTh CBOIO HHIMBUIYaTBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.
* PaGoTaTh MO CaMOCTOSATETHLHO COCTaBICHHOMY IUIaHY, CBEPSISICh C HUM M IEIBIO JEATEIHHOCTH,
WCTIPABIISAS OMUOKHU, UCTIONB3YsI CAMOCTOSATEIHHO MOI00paHHBIE CPEICTBA.

» CaMOCTOSATETFHO OCO3HABATh MPUYMHBI CBOETO YCIIeXa WM HEYCleXa M HaXOJUTh CITOCOOBI BHIX0/1a
U3 CUTyalluu HEycrexa.

* YMETh OLICHUBATh CTENIEHb YCIICIIHOCTH CBOSH MHIANBUYyaTbHON 00pa30BaTeIbHOMN ACATEIHHOCTH.

* JlaBaTh OLIEHKY CBOMM JMYHOCTHBIM Kauye€CTBaM U 4YepTaM Xapakrepa («KakoB 5»), OMPENesiThb
HaIlpaBJICHUS CBOETO Pa3BUTHS (KKAKUM 51 XOUY CTaTh», «4TO MHE JJIS TOTO HAJ0 CAEIaTh).

ITo3naBaTtenbHbie YY /|
* AHaJIM3UPOBATH, CPABHUBATH, KJIIACCH(PHULIUPOBATH U 0000IIaTh N3yYCHHBIE TOHATHSI.



* CTpouTh JIOTUYHOE PACCYkKACHUE, BKIIIOYAIOIIEE YCTAHOBICHUE PUUYNHHO-CIICCTBEHHBIX CBSI3EH.

* [IpencraBnsaTe nHGOpPMAIIUIO B BU/IE KOHCIIEKTOB, TA0JIHII, CXeM, TparKoB.

* [IpeoOpa3oBbIBaTh MHPOPMALIMIO M3 OJHOTO BUAA B APYToil U BEIOMpaTh YIOOHYIO I ceds dpopmy
(dbuKcaIuu ¥ peIcTaBIeHuss HHPOPMAIIUH.

* Hcnonp3oBaTh pa3iuyHble BHIBl YTEHHUS (M3ydarollee, HPOCMOTPOBOE, O3HAKOMHTEIBHOE,
MIOUCKOBOE), TPUEMBI CITYILIAHHS.

« CamoMy c03/1aBaTh UCTOYHUKH WH(OPMAIMK PA3HOTO THIIA U JJIS PA3HBIX ayJUTOPUH, COOII0IATh
npaBuiIa MHPOPMAIIMOHHOM 0€301TacHOCTH.

* YMeTh HCHOJB30BaTh KOMITBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJOIMHM KaK WHCTPYMEHT ISt
JOCTHDKEHUS CBOUX IIEIICH.

* YMeTb BIOMpATh a/IeKBaTHBIE 33/1a4€ IPOrpaMMHO-AINIapaTHBIE CPEACTBA U CEPBHCHI.

IIpeamernsie YY I

[Ipn oOydyenun ¢QusuKe AESITETBHOCTb, CBSA3aHHAA C MNPOBEIACHHEM (PU3UYECKOrO HSKCIEPUMEHTA,
OKa3bIBaeTCsl KOMIUIEKCHOM. OHa BiitoyaeT B ceOs psAJ STanoB: IUIAHUPOBAHHE, MOJEIUPOBAHHE,
BBIIBIDKEHUE THUIIOTe3, HAOMIoAeHHe, MNOoA00p NpUOOpPOB M MOCTPOCHHE YCTAaHOBOK, W3MEpPEHUE,
npefcTaBiIeHre U 0000meHne pe3ynbraTtoB. Jlii OCBOCHHMS YKa3aHHBIX dTaloB IPUMEHSETCS
9KCIIEPUMEHTAIBHBIN METO/ U3ydeHus GU3NUECKUX SIBICHUN U npoueccoB. [Ipu moaroroske ywammuxcs 11
kinacca K caade EI'D mo ¢usuke criexyer copMHpOBaTh y HUX YMEHHE pellaTh 3KCIIEPHUMEHTAIbHBIC
3amayr. B mpoliecce uxX BBIMONTHEHUS MOXHO MOBTOPUTH 3HAUUTENbHBIA 00BEM MPONUIEHHOTO Y4eOHOTO
MaTrepuaa.

Pemenue skcriepuMeHTaIbHBIX 3a7a4 (OPMUPYET Y YUAIIUXCS CIEAYIOIINe YMEHHUS:

* IPOBOJUTH HAOIIOACHUS U ONMCHIBATH UX;

* 33/1aBaTh BOIIPOCHI M HAXOJUTh OTBEThl HA HHUX OIBITHBIM IYTEM, T. €. IUIAHUPOBATH BBINOJHEHUE
MPOCTEUIINX ONBITOB;

* IPOBOJUTH MPSAMbIE U3MEPEHUS IPU MTOMOIIH HanboJIee YaCTO UCIOIB3YEMBIX IPUOOPOB;

* JIe1aTh BBIBOJIbI HA OCHOBE HAOJIIOICHUI;

* HAXOJUTh MPOCTEHIINE 3aKOHOMEPHOCTH B ITPOTEKAHUHU SIBJIEHUN U OCO3HAHHO MCIIOJNb30BaTh UX B
MOBCEIHEBHON KW3HHU, COOJIOfas pa3yMHblE I[IpaBWJIa TEXHUKH O€30MaCHOCTH U MPOTHO3UPYA
NIOCJIEACTBHSI HENTPaBUIIBHBIX JEHCTBHIA.

Beimonnenune nabopaTOpHbIX pabOT  (U3MYECKOr0 MPaKTUKyMa JIOJDKHO OBITh CBA3aHO C
OpraHu3alMel CamMOCTOSATEIPHOM M TBOPYECKOM JACSATENBHOCTH Yy4YalUXCsA. BO3MOXHBIM BapHaHT
UHMBUAYaIN3allud paboThl — 3TO NOJ00p HECTaHIAPTHBIX 33aJJaHUN TBOPUYECKOIO XapakTepa, Harnpumep
MOCTAaHOBKAa HOBOHM JabopaTopHOil paboThl. OpUTHHAIBHOCTh TAKOTO 3a/laHUs 3aKII0YAeTCS B TOM, UYTO
yyalluics MepBbIM COBEPIIAET ONpeAeIEHHbIe JASHCTBHS MO BBITOJHEHUIO J1abopaTopHblid paboTsl. [1pu
3TOM PE3yJIbTaT €ro dKCIEPUMEHTAILHOMN 1€ATEIbHOCTH IEPBOHAYAIbHO HEU3BECTEH HU MY, HU YUUTEINIO.

@dakTUYEeCKH 37IeCh MPOBEPSIETCS HE CTOJIBKO 3HAHHE KAaKOro-a1M00 (pU3NUECKOro 3aKOHa, SIBICHUS WU
npolecca, CKOJIbKO CIIOCOOHOCTh Y4Yallerocsl K MOCTAaHOBKE M BBIMOJHEHUIO (PM3UYECKOTO 3KCIEPUMEHTA.
[IpoBenst cepuio HEOOXOIUMBIX M3MEPEHHH M BBHIYMCIECHUI, OH OLIEHUBAET MOTPEIIHOCTH W3MEPEHUH H,
€CITM OHU HEJIOMYCTUMO BEJIMKH, HAXOUT OCHOBHBIE HCTOYHUKH OIIMOOK 1 TPOOYET X YCTPaHUTh.

JIpyruM yyamumcsi Kjlacca MOXKHO MPEUIOKUTh WHAMBHUIYyalbHbIE 3aJaHUs MCCIEOBATEIBCKOTO
XapakTepa, B XOJ€ BBHIMOJHEHUS KOTOPBIX OHHM TOJTYYaT BO3MOXKHOCTh OTKDPHITH HOBBIC, HEH3BECTHBIC
3aKOHOMEPHOCTH WJIM Jaxe co3laTh u3odpereHue. CaMoCTOATENbHOE OTKPBITHE M3BECTHOTO B (DU3UKE
3aKOHAa WU «M300peTeHue» crocoda u3MepeHHsl (U3NYECKON BEIMUYMHBI SBJISETCS OOBEKTUBHBIM
JI0Ka3aTelbCTBOM CIIOCOOHOCTH ydYallluXxcs K CaMOCTOSATENILHOMY TBOpUYECTBY. B pesynbpTare Takoid
NEeSTENIbHOCTH Y HUX (DOPMUPYETCSI YBEPEHHOCTh B CBOMX MHTEIIEKTYaJIbHBIX CIIOCOOHOCTSIX.

B mporecce skcriepuMeHTalbHOTO MCCIIEOBaHUS (DU3MUYECKUX SBICHHHA (ITPOIECCOB) M 000OIIEHUS
MOJIyYEHHBIX Pe3y/IbTaTOB yyalluecs JOHKHbI HAyUYUThCS:

* yCTaHABJIMBATh (PYHKIMOHAIBHYIO CBSI3b M B3aMMO3aBUCHUMOCTb SBJICHHH (TIPOLIECCOB);

* MOJICTTMPOBATH SIBICHUS (TPOIIECCHI);

* BBUIBUraTh THIIOTE3bl, 3KCIEPUMEHTAIBLHO IMPOBEPATh UX W HUHTEPIPETUPOBATH IOJTYYECHHBIC
pe3yNbTaThl;

* U3y4aTh (PU3MUECKUE 3aKOHBI U TEOPUH, YCTAaHABIMBATH TPAHUILIBI UX TPUMEHUMOCTH.

KommyHnukatususblie YY ]|



» OrcTamBasi CBOIO TOUKY 3PCHUS, IPUBOJUTH APTYMEHTHI U MOATBEPKAATH UX (PaKTaMHU.

* YMeTh B JUCKYCCUHM BBIIBUTaTh KOHTPApryMEHTHI, nepedpasupoBaTh CBOIO MbICIb (BlIageHUE
MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH ).

* YuuTbcsd KPUTHUYHO OTHOCHUTHCS K CBOEMY MHEHHIO, YMETh MPHU3HABaTh OMIMOOYHOCTH CBOETO
MHEHHS U €T0 KOPPEKTUPOBATb.

* Paznuuath B MMCbMEHHON M YCTHOM pedyr MHEHHUE (TOUKY 3pEHUs), JoKa3aTelbCTBa (apryMEHTHI,
(axThl), TUIIOTE3bI, AKCHOMBI, TEOPHUH.

* VYMeTb B3IJISHYTh HAa CUTyalMI0 C HWHOM TMO3UIMU M JIOTOBAPUBATBCS C  JIFOJbMHU,
IPUIEPKUBAIOIINXCS MHBIX TOUYEK 3PEHUS.

IIpeamerHbIe pe3yabTaThl

BbINyCKHUK HAY4YUTCSH:

* JEMOHCTPHPOBATh HAa MPHUMEpaxX Pojb U MECTO (U3UKH B (HOPMUPOBAHHHM COBPEMEHHOW HAydHOU
KApTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B IPAKTUYECKOU 1€ATEIbHOCTH JIIOACH;

* JIEMOHCTPHPOBaTh Ha MPUMEPAX B3aUMOCBSI3b MEXAY (GU3MKOW W JPYTUMHU €CTECTBEHHBIMHU
HayKaMUu;

YCTaHABIIMBATh B3aUMOCBSI3b ©CTECTBCHHO-HAYUYHBIX SIBIICHUH W MPHUMEHSTH OCHOBHBIC (DM3MUYCCKHE
MOJIEJH JIJIsl X OTUCaHUSl U OObSICHEHNUS,

* UCIOJB30BaTh MH(POpPMAIHIO (PU3MYECKOTO COACPNKAHHS IMPH PEIICHUH YUCOHBIX, MPAKTHYCCKHUX,
MPOEKTHBIX M HCCIEA0BATENbCKUX 337a4, WHTErpupys HH(OpPMALMIO U3 Pa3TUYHBIX HMCTOYHHUKOB H
KPUTHYECKH €€ OLICHUBAS,

* pa3nuyaTh U yMETh HCIIOJIb30BAaTh B y4EOHO-UCCIIEOBATEILCKON AESITENbHOCTH METOABl HAyYHOTO
no3HaHus (HaOJ0IeHne, ONMCaHNe, U3MEPEHHE, SKCIIEPUMEHT, BBIIBUKEHUE TUIIOTE3bI, MOJICTUPOBAHNUE U
ap.) u Gopmbl HaydHOTrO No3HaHHs ((aKThI, 3aKOHBI, TEOPUHU), TEMOHCTPUPYS Ha IMpHUMEpax UX Poib U
MECTO B HAYYHOM IO3HAHHH;

* MPOBOJUTH NPSIMbIE M KOCBEHHbIE H3MEHEHUS (U3MUYECKUX BEIIMYMH, BBHIOMpAs U3MEPHUTENbHBIC
npuooOpel ¢ Y4ETOM HEOOXOAMMOM TOYHOCTH H3MEPEHHUH, IJIAaHUPOBATh XOJ HW3MEPEHHM, MOJydaTh
3HaUEHUE U3MEPSIeMOI BETMUMHBI U OLIEHUBATH OTHOCUTENBHYIO MOTPEITHOCTh 10 33/IaHHBIM (hopMynam;

* POBOJUTH UCCIICIOBAHUS 3aBUCUMOCTEN MEXKy (PU3MUYECKUMU BETUIMHAMU: TTPOBOJIUTH U3MEPECHUS
Y ONPENEIISATh HA OCHOBE UCCIIEIOBAHUS 3HAUEHUE NTapaMETPOB, XapaKTEPU3YIOLINUX JaHHYIO 3aBUCUMOCTh
MEXK]ly BEJIMYNHAMU, U Je1aTh BBIBOJI C YUYETOM MOTPEIIHOCTH U3MEPEHUM;

* WCIIONIb30BaTh JJIsi OIMUCAHUS XapakTepa MpPOTeKaHUs (PU3MYECKHX TMPOIECCOB (PUIUUECKUE
BEJIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEK]ly HUMH;

* HCTIOJIB30BaTh AJISl OMMCAHUS XapaKTepa NpOoTeKaHus (PU3HUECKUX MPOIEcCOB (HHU3MUECKHUE 3aKOHBI C
Y4ETOM T'PAHUI UX TPUMEHUMOCTH;

* pemath Ka4yeCTBEHHbBIE 3aJla4M (B TOM YHUCIE M MEXKIPEAMETHOTO XapaKTepa): UCTIOJIb3ys MOJENH,
du3nYecKkue BEJIMYMHBI U 3aKOHBI, BBICTPAWBATh JIOTUYECKH BEPHYIO IETMOYKY OOBSICHEHUS
(ToxazarenbCTBa) MPEATIOKEHHOTO B 3a/1a4e mpoiiecca (SIBICHUS);

* pemath pacu€THbBIE 3a7a4d C SBHO 3aJJaHHOM (PU3MUYECKOW MOJENBI0: Ha OCHOBE aHaJIM3a YCIOBUS
3a/1a4¥l BBIICISATh (U3NYECKYIO MOJIENb, HAXOAUTh (DU3MUECKHE BETUYMHBI U 3aKOHBI, HEOOXOAUMBIE U
JIOCTATOYHBIE IJI €€ pEIICHUS, TPOBOAUTH PACUETHI U TPOBEPATH MOJTYUEHHBIN PE3yNbTaT;

* YUUTHIBATH TPAHUIBI PUMEHEHHS U3yUYEeHHBIX (DU3MUECKUX MOJIENEH MPHU pelieHuH (PU3NIECKUX U
MEKIIPEIMETHBIX 3a/1aY;

* WCIONIb30BaTh HMHGPOPMAIMI0 ¥ TPUMEHATH 3HAaHUS O TMPUHIUNAX pPaOOTBl U OCHOBHBIX
XapaKTePUCTUKAX M3YyYEHHBIX MAIlUH, MPUOOPOB W JPYTrUX TEXHUYECKUX YCTPOWCTB JJIS PEIICHUS
MPAKTUYECKHX, YIeOHO-HCCIE0BATENbCKUX U TPOEKTHBIX 33124,

* HCMOJB30BaTh 3HAHUSA O (PUIMUYECKHMX OOBEKTAaX M TMpoIeccax B IMOBCEIHEBHOW JKW3HH IS
obOecrieueHrss 0€30MacHOCTH TpU OOpalleHWd C TNpUOOpaMu M TEXHUYECKHUMH YCTPONCTBAMH, IS
COXpaHEHHUs 370POBbS U COOJIOACHUS HOPM SKOJIOTHUYECKOTO TIOBEJACHHS B OKPYXKAWOIIEH cpene, s
MPUHSTHUS PELIEHNUN B TIOBCEIHEBHOM KU3HMU.

BbINyCKHUK MOJYYUT BO3MOKHOCTHh HAYYUThCS:

* IOHUMATh U OOBSACHSATH I[ETOCTHOCTh (PU3UIECKON TEOPUH, PA3INYaTh TPAHUIIBI €€ TPUMEHUMOCTH U
MECTO B PsIy APYTUX PU3NUECKUX TEOPUH;

* BJIAJICTh TPUEMaMU MTOCTPOCHHS TEOPETUYECKUX JTIOKA3ATEIHCTB MPOTEKAHUS (PU3HMUECKUX SBICHUMA U
IIPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB U JI0KA3aTEIbCTB;

* XapaKTEepU30BaTh CHCTEMHYIO CBSI3b MEXKIYy OCHOBOIOJATAIOIIMMH HAyYHBIMU MOHATHIMU:
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MPOCTPAHCTBO, BpeMsi, MaTepHs (BEIIECTBO, M0JIE), IBUKEHUE, CUIa, SHEPTHS;

* BBIJIBUTAaTh T'MIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOIINX 3aKOHOB;

* CaMOCTOSITEIBHO TUIAHUPOBATH U MIPOBOAMTH (PU3HUECKHUE YKCIIEPHUMEHTHI;

* XapakTepu30BaTh TIJ0OaNbHBIE MPOOJIEMBI, CTOAIIUE IIEpe]] 4YEIOBEUECTBOM: JHEPIreTUYECKUE,
CBIPBEBBIC, DKOJIOTHUECKUE, — U POJIb (PU3UKH B PEIICHUU ITHX MPOOIIEeM;

pelarh MpakTUKO-OPUEHTHUPOBAHHBIE KAaueCTBEHHbIE M pacuéTHbIe (PU3MYECKHe 3aJaud C BHIOOpOM
(bU3HYECKON MOEIH, UCTIONB3YsI HECKOIBKO (PU3NISCKUX 3aKOHOB WM (DOPMYIT, CBSI3BIBAIOIINX U3BECTHBIC
buznyecKkue BeIUYUHBI, B KOHTEKCTE MEKIIPEIMETHBIX CBSI3CH;

* 00BSCHATH NMPUHIUIIBI PAOOTHI U XaPAKTEPUCTUKHU M3YYCHHBIX MAIIWH, TPHOOPOB M TEXHUYECKUX
YCTPOMCTB;

* OOBSICHSITH YCJIOBUS IPUMEHEHHS (PU3NICCKUX MOJIEIICH TpH pelIeHnr (GU3HMUeCKUX 3a71a4, HaXOqUTh
aJICKBaTHYIO TMPEIJIOKEHHOW 3a7aue (U3UYECKYI0 MOJeNb, pa3peniarb NpoblieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUH, TaK U TP MOMOIIM METOJIOB OLICHKHU



TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC (13ansTie — 2 4yaca)

Ne zaTa TeMa OcHOBHOE cozepKaHue HcnonpzoBanue
o0opymoBaHUS
Beenenue (24)
BBoanbiii uHCTpykTaxk mo Th. ®usmueckue | Pusnueckue BenuuuHbl. M3mepenne  ¢usnueckux | Lludposasn Jaboparopus:,
npubopbl M Tpoleaypa NpsAMBIX H3MepeHuH | BenuuuH.  Dusndeckue  mpubopsl.  [lorpemHocTs | paTynku nudpoBoii JadopaTopuu
aHAJIOTOBBIM u mupoBeiM  npubopoM. | u3mepenuil. IlpsMble U KOCBEHHbIE H3MEpeHHs. 3aluch
Onpexenenne LEHBI I (S 158 IIKaNBl | pe3yJIbTaTOB WM3MepeHuil. MexayHaponHas CHUCTEMa
u3MepuTensbHoro  mpubopa.  [lorpemHocTs: | equHHL.
abcooTHas, OTHOCHUTEIbHAsL. IIpaBuna
HAXO0KJEHUS NOTrPEIIHOCTEN
Paznen 1. MEXAHHUKA (30 u)
Pasnuunble criocoOb! onucanus Mexanudeckoro | OmpenenuTs  CKOPOCTb — paBHOMepHOTro  JBWkeHus | HaOop «MexaHuueckue SBICHUS:
JIBUKCHUS KapeTKu (DJEKTPUYECKOTO aBTOMOOWIISI), COIOCTaBUTH | IITATHB 1aboPaTOPHBIA,
AQHAJTUTUYECKOE U IpauecKoe BhIPAKEHUE 3aBUCHMOCTH | MEXaHHYECKasi  CKaMmbs,  OpYyCOK
IIEPEMEILECHUS OT BPEMEHH. JIEPEBSHHBIM, 3JIEKTPOHHBII
CEKYHJIOMEp C TaTYNKAMHU
HepaBHomepHnoe — nBwkenne.  MrHoBeHHas | BBectu mnonsatme cpeaHed myTeBoi ckopoctu kak | Habop «MexaHuueckue sIBICHUS»:

cKkopocTh. CpemHss CKOPOCTb. XapaKTePUCTUKU HEPaBHOMEPHOTO newxkenus, | Llratus n1ab0paToOpPHBIH,
OTIpEACTUTD MI'HOBEHHYIO CKOpPOCTH JUIA | MexaHW4yeckas  CKaMbsi,  OpyCOK
MPSIMOJIMHEWHOTO HEPABHOMEPHOTO JIBIDKECHUS. | IEPEBSHHBIN, JIEKTPOHHBIN
WU3Mmepenne  cpenHeH  CKOpPOCTH  HEPABHOMEPHOTO | CEKYHIOMEp C AaT4YUKaMu
JIBHKEHHSL.

VYckopenne. Ckopocte Tipu  jaBmwkeHnd c¢ | Kakoe jBmkeHue HasbiBaeTcsi paBHOyckopeHHbIM? Kak | Habop «Mexanuyeckue SBICHUS

MOCTOSIHHBIM ~ YCKOpPEHHEM PaBHOYCKOPEHHOE | U3MEHSAETCS CKOpOCTb npsiMonuHeHHoro | uian koMrmiekT NeS T'MA: Illtatus

JIBUKEHHE. paBHOyCKOpeHHOTO  jaBmxkeHus? Kak  mpencraButh | 1abOpaTOPHBI, MeXaHuYecKast
rpadpuuecKu PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE | CKaMb4, Opycok JIEPEBSHHBIM,
JBUKEHHE? 3NEKTPOHHBIN CEKyHJIOMEp c

JATYUKAMHU

JlaGopaTtopHas pabora «3yuenue | IlpoBeputh YpaBHEHHUE npsmosinHeHoro | Habop «MexaHWYecKue SIBICHHS

PaBHOYCKOPEHHOTO MPSMOJIMHEUHOTO | PAaBHOYCKOPEHHOTO JIBUKCHUS. Uccnenosanue | llltaTtus J1abopaTOPHBIH,

JBUKEHHSD 3aBUCHUMOCTH CKOpOCTH oT BPEMEHH Opu | MEXaHWYeCKass  CKaMbs,  OpycOK
PaBHOYCKOPEHHOM JBMKEHUHU JIEPEBSIHHBIH, AEKTPOHHBIN

CEeKYHJIOMED C TaTYHKAMH

PaBHOYCKOpeHHOC JABHKCHHC

I/ICCJ'IC,Z[OBaHI/Ie 3aBUCUMOCTHU IICPEMCUICHNA OT BPECMCHU
npu PaBHOYCKOPCHHOM JABVOKCHHUHA ConocTaBUTh

Habop «MexaHnueckue SIBICHHS»:
ItaTuB 71200paTOPHBIH,




aHaUTHYeCKoe W rpaduvecKkoe  BBIPAKCHHE IPH
PaBHOYCKOPEHHOM JABUKCHUH.

MeXaHUYeCcKass  CKaMbs, Opycoxk
JIEPEBSHHBIM, AIEKTPOHHBIHI
CEKYHJIOMep C JTaTINKAMHU

7. Jlaboparoprass pabora Ne 1 «U3yuenme | [leiicTBueM Kakux cHIl OOBICHIETCS XapakTep ABWkeHus | Habop «MexaHW4ecKue SBICHUS»
JIBUKEHMS TeJa IO OKPYKHOCTID MOJIBEIIEHHOT0 Ha HUTH mapuka? OT 4Yero 3aBHCHUT €ro | BECHI 3JIEKTPOHHBIE, LITaTHUB
LHEHTPOCTPEMUTEIBHOE YCKOpEeHUe? nabopaTopHBIi € JepiKaTeeM,
JUHAMOMETp, HUTh, JIEHTAa MEpHaf,
auct Oymaru, Ipy3, 3JIEKTPOHHBII
CEKYHJIOMEp
8. CBobGoaHoe najsieHue KaK npumep | [lokaszaTp, 4yTo nmpu cBOOOTHOM MajeHUH Teno ABwKeTcs | Habop «MexaHudeckue sBICHUS
PaBHOYCKOPEHHOTO ABMKECHUS [0 3aKOHAM, COOTBETCTBYIOIIMM paBHOyCKOpeHHOMY | IllTatus 71a00paTOPHBIH,
JOBIDKEHUIO,  OMPENeNUTh  yCKOpEeHHEe  CBOOOJHOTO | MEXaHW4eckas  CKaMbs,  Opycok
MaJCHU. JIEPEBSHHBIN, 3JIEKTPOHHBII
CEKYHJIOMEp C TaTYNKAMHU
9. Uzyuenne  nBwkeHWss Tena, OpowenHoro | MccnenoBaHue 3aBHCMMOCTH JAlbHOCTH monera Tena, | Habop «MexaHudeckue sIBICHUS
TOPU30HTAIBHO. OpOIIEHHOTO TOPH30HTAJIBHO OT BBICOTHI, ¢ KOTOpoi oHO | miu  «[Ipubop mns wcciaenoBaHuUs
HayvaJo Majaarh 0aJIMCTHYECKOTO JBYDKCHUS:
IITaTHB m1abopaTOPHBIA,
HaIpaBJIsIoNIas, IIAPUK, TUHEUKA.
10. Cunbl  Tpenusi.  JlaboparopHas pabora | KakoBa mpupoma cun tpenusi? Kakue cymectBytor | Habop «MexaHudeckue SIBICHUS
«M3ydeHne OBIKEHMS Tesla IPHU NEHCTBUM CHUJIBI | CIIOCOOBI yMEHBbIIEHUs M yBenuueHus TpeHus? Kakue | nepeBsHHBIN Opycok, HaOOp Ipy30B,
TPEHHS» BHJIBI TPEHUS BaM H3BECTHBI? OT KaKMX BEJIMYMH 3aBUCST | MEXaHUYECKas CKaMbsl, IHHAMOMETD
pa3aryHble BUBI CHJI TPEHUS?
11. Namepenne ko huienTa ynpyrocTH. HccnemoBath  CBsI3b  MEXIy  cwioi  ympyroctd, | HabGop «MexaHUYeCKHE SIBICHUSD)
BO3HMKAIOLIEH ITpH ynpyroil nedopmanun, u yayimHenneM | win KomriekT Ne2 'MA: mratuB c
Tena KperexxoM, Habop mnpyxuH, Habop
I'PY30B, JIUHENKA, JMHAMOMETP
12. IIposepka Broporo 3akoHa HeroToHa [IpoBepka MPONOPIMOHANEHOCTH  yCKOpeHHs Tena | Habop «MexaHHUYECKHE SBICHUS
MOJYIII0O  pPaBHOJNEHUCTBYIOIIEH CWI ©U  OOpaTHOM
MIPOMOPIIMOHATBHOCTH YCKOPEHHSI Macce Teja.
13. UccnenoBanne apmxeHus Tena nox jeiictBueM |  OmpenenuTs K03h(GUIMEHT TpeHHs Tena o MoBepxHOocTh | Habop «MexaHudeckue sIBICHUS
HECKOJIBKHX CHII. IUIOCKOCTH, 1O  KOTOPOW  OHO  paBHOYCKOpeHO | miau kommiekT Ne5 T'MA: Illrtarus
COCKaJIb3bIBAET u JIOKa3aTh HE3aBUCUMOCTH | JJaOOpaTOPHBI, MEXaHUYecKast
ko3 duimeHTa TpeHus OT Beca Tena. CKaMbs, OpycOK  JlepeBsSHHBIH,
3JIEKTPOHHBII CEKyHIOMED c
JaTYUKAMHU
14. Uzyuenne aBmxeHus Tela Mpu AeWcTBUM cuibl | Hayuuth: wuccnenoBaTe 3aBHCMMOCTh cuiibl TpeHus | Habop «MexaHuueckue sIBICHUS»:

TpeHus

CKOJIBXXCHUSA OT I1omaan Co- IPUKOCHOBEHUSA TCJI U CUJIBI
HOPMAJIbHOT'O AABJICHHUA; NPUMCHATL IMOJIYUCHHBIC 3HAHUA
K pCHICHUIO 3a4a4

JIEPEBSIHHBIN OpyCOK, HaboOp Tpy30B,
MeXaHUYEeCKasi CKaMbsl, TUHAMOMET]




15.

I/I3yT-IeHI/Ie JBUXKXCHUA CBA3AHHBIX TCII

I/ISY'-II/ITB 3aKOHOMEPHOCTH JBWIXXCHUA JBYX CBIA3aHHBIX
TECII.

Habop «MexaHuueckue SIBICHUS:

IITaTUB 1abOPaTOPHBIIA,
MEXaHW4YeCKass  CKaMmbs,  OpYyCOK
JIEpEBSIHHBIMN, 3JIEKTPOHHBIN

CEeKYHJIOMEp C JaT4hKamu, HaOop
rpy30B, OJIOK HEMOJBU)KHBIN, HUTh

16. Bec tena. HeBecomocts. [leperpysku Bec tena. Heecomocts. Ileperpysku .Mccnenoanue Habop «MexaHn4ueckue sIBICHUS
JlaGoparophas padora MccnenoBanue WU3MEHEHUS Beca TeNa IIPH €ro ABWKEHUY ¢ YCKOPEHHEM
M3MEHEHHs Beca TeNa MPH ero JABWKEHHUU C
YCKOPEHHUEM.
Pazgen 2. 3AKOHBI COXPAHEHMUSA (12 u)
17. Omnpenenenune paboTel cuinbl TpeHuss mpu | CoOparb  YCTaHOBKY 1O  omucaHuio, mpoBectd | Habop «MexaHW4YecKue SBICHUS»:
paBHOMEpPHOM JBUKEHUHU Tena 10 | U3MEPEHHUS M BEIYUCIUTH PaboTYy. JepeBSHHBIA OpycoK, Habop TPY30B,
TOPU30HTAIBLHON OBEPXHOCTH. MEXaHHMYECKasl CKaMbsl, TMHAMOMETP
18. WUsmepenne KIIJ mnpu mnogpéme Ttenma mo | Hayumte  coOupare  ycraHOBKY 1O  omucaHuio; | Habop «MexaHWdecKkue SBICHUS»:
HAKJIOHHOM INIOCKOCTH MPOBOAUTE 3KcriepuMeHT mno ompenenenuto KIIJ mpu | IltatuB, MexaHudeckass CKambs,
noabEMe Tena IO HAKJIOHHOW IUIOCKOCTH; 3alKChIBaTh | OPYCOK C KPIOYKOM, JIMHEHKa, Habop
pe3yIbTaThl WU3MEpEHUN B BUJIE TaOJHLBI; | TPY30B, AMHAMOMETD
(opMyJIUpOBaTh BBIBOJ, O BBINOJHECHHOW paboTe u
pe3yapTaTax ¢ y4€TOM MOTPEeIIHOCTH U3MEPEHUs
19. Umnynec. 3akoH coxpaHeHHs uMmmylbsca. | Uro Takoe UMOynbc Tena U ummyiasc cuwibl? B uém | HaGop «Mexanndeckue siBICHUS»
Heymnpyroe CTOJIKHOBEHHE IBIDKYIIEHCA | pa3indye BHEIIHUX W BHYTPEHHUX CHJI, JEHCTBYIOUIMX B | HMJIMHIPHI METANINYECKHE
TEJIEXKKHU C IOKOSIIIEHCS. cucteme Ten? B uéMm 3axmouaeTcss 3aKOH COXpaHEHHs | (aJTIOMHUHHMEBBIN M CTAbHOMN), HUTB,
umnynbca?  [IpoleMOHCTpUpPOBATh  CIIPABENIUBOCTH | IUTACTHIIMH, IITATHB JJA00OPATOPHEIH ¢
3aKOHA COXpaHEHMs HMMITyJIbCa Ha MpHMEpEe HEYNpPYroro | AepxareieM, JMHEHKa
CTOJIKHOBEHHSI TEJIEKEK.
20. PeakTuBHOE JIBYDKCHUE Pacrankusanue | IIpogeMOHCTpUPOBATH CIIPAaBEIMBOCTD 3aKOHA Habop «MexaHnudyeckue sSBICHHDY
MOKOSIIINXCS TEJIEHKEK. COXPAaHEHUs UMITyJIbCa Ha IPUMEPE PaCTAIKUBAHNE
MOKOSIIIMXCS TEIEKEK
21. JlaGopatopHas pabota Ne 2 «M3yuenue 3akona | Kak u3smMepuTh NOTEHIMAIBHYIO SHEPTHIO YIIPYTO Habop «MexaHnudyeckue sSBICHHD
COXPAHECHUS SHEPIUU» JIe(pOpPMUPOBAHHOTO Tella U Tella, MOJAHATOro Hall 3eMiiéll | mpyxkuHa x€ctkocThio 20 H/M, rpy3
Maccoit 100 r (2 mT.), mraTus
7a0opaToOpHBIN € AepiKaTeeM,
JIMHEHKa
22. Yipyroe CTOJKHOBEHME ABMXKYyLIEHCS Tenexku | IIpoaeMoHCTprUpoBaTh ClipaBeyIMBOCTh 3aKOHA Habop «Mexanu4yeckue sSBICHHDY

C IIOKOSIIIIENCS.

COXpaHEHHUs UMITYJIbCa U SHEPTHU IPH YIPYTroM
CTOJIKHOBEHHH ABYX TEJ.

LWIHHAPHI METAJUIMYECKHE
(aTFOMUHUEBEIN U CTATLHOMN ), HUTH,
TJIACTHIIMH, IITATUB JTA00OPATOPHBIH ¢
JepoKaTesieM, JIMHEeHKa




Pazgen 2. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA (20 49)

23. YpaBHEeHHE COCTOSIHUA UACATBHOIO ra3a. Kakue nmapameTpsl ONUCBHIBAIOT COCTOSTHUE UEATTBHOTO JATYUK JaBJIEHUS, TaTIYUK
raza? YTo Takoe yHUBEpCaIbHas Ta30Basl IOCTOSIHHAS? TEMIIEpPaTyphl, IUTATUB, COCY X AJIS
Kak 3anuceiBaercs ypaBHeHHe MeHaeneeBa — JE€MOHCTPALIMH Ia30BbIX 3aKOHOB,
Knaitnepona? Hacoc.
24. I"a3oBbIe 3akonbl. [lemoHcTpanus «3MeHeHmne UYro Takoe ra3oBble 3akoHbI? Kakoii mponecc HaspiBaetcs: | Llmpposas sabopaTopus:aTank
JaBJICHUS Ta3a C M3MECHEHNEM 00bEMa TIpH a) M30TEePMHUUICCKIM,; 0) M30XOPHBIM; B) H300apHBIM? JABJICHUS, TaTIAK TEMITEPaTypPHI,
IIOCTOSIHHOH TeMIIepaTypey: HCCIIEIOBATh AJIsl ra3a JaHHOW MacChl 3aBUCUMOCTH LITAaTUB, COCY[ ISl J€MOHCTPALIIH
JiaBJIeHHsI 0T 00bEéMa MPH MOCTOSIHHON TeMIepaType, ra3oBBIX 3aKOHOB, HACOC
25. HemoHncTpanus «/3MeHeHne naBpaeHus ra3a c HccnenoBatp A rasa JaHHON Macchl 3aBUCUMOCTH udporas nadbopaTopusi: 1aTIUK
M3MEHEHUEM TEeMIIEPATYPhl IPH IOCTOSTHHOM JaBJICHUSI OT TEMIIEPATYpPhI IPH IOCTOSHHOM O0beMe JaBJICHUS], JaTYUK TEMIIEPaTypbl,
o0Bnémex: JTabopaTopHas paboTa IITATUB, COCYT JUIS ICMOHCTPAINH
«QKcneprMeHTallbHas MpoBepKa 3aKoHa [ ei- ra3oBBIX 3aKOHOB, JINHEIKA, COCY/ C
Jroccakay BOJOW, CIUPTOBKA
26. Nsmenenne o0bpémMa Ta3za ¢ w3MeHeHweM | VccmemoBarth Uil Ta3a JaHHOW Macchl 3aBucuMoctd | LludpoBasi saGoparopusi: maTdmk
TEMIIEPATypHI MIPU [TOCTOSHHOM JaBJIEHUU 00BEMa OT TeMIepaTypsl PU MTOCTOSHHOM JIaBJICHUN JABJICHUSA, JAaT4YUK TeMIepaTyphl,
IITaTUB, COCYX I JEMOHCTpaluu
ra3oBbIX 3aKOHOB, JIMHEIKa, COCyZ C
BOJIOM, CIUPTOBKA.
27. Hacpimennsiit  map. Kumenme. Bnaxnocts | Kakolt map HaspiBatoT HaceimieHHBIM? UYto Takoe | IludpoBas jsaGoparopus: naT4uK
Bo3nyxa @ponTanbHas mnaboparopHas paborta | muHaMuveckoe paBHoBecue? Ilpm Kakux YCIOBHSX | TEMIEpaTypbl, TEPMOMETp, Mapis,
«3MepeHue BIaXKHOCTH BO3AYXan: BO3MOJKEH mporecc kumneHus? Uto Taxoe abCONIOTHAS M | COCY[ C BOJOU
OTHOCHUTEJIbHAS BJIKHOCTH Bo3ayxa? Kak paGoraer
ncuxpomerp?
28. BnyTtpennss SHEPrus u pabota B | Uro m3yuaer tepmoauHamuka? Uto Takoe BHyTpeHHss | LludpoBasi naGoparopusi: AaTyuk
TEPMOJIMHAMUKE sHeprust Tena? YeMm ompenensieTcs BHYTPEHHSSI 3HEPrHsl | TEMIEpaTyphl, JIBE [OCKH, [BE
uaeanpHoro raza? Yrto mnoHMMamT mox paboTOM B | CBUHIIOBBIC TNIACTHHKH, MOJIOTOK
TEPMOJIUHAMHUKE? Hemonctpanus «3meHeHue
BHYTPEHHEH SHEPruM TeJia IPH TPEHUH U yAape»:
29. CpaBHeHue KOJINYECTB TEIUIOTHI npu | Hccnenosats siBneHue TerioooMeHa npu cMemmBanuy | LludpoBas nadoparopusi: JlaTauk
CMEIINBAaHNH BOJIbI Pa3HON TeMIIepaTyphl. XOJOJHOW W ropsdel BOABI; BBIYUCIATH KOJWYECTBO | TEMIIEpATyphI, TEPMOMETD,
TEIUIOTHI KaJOpPUMETP, MEPHBIA  IMIMHID
(MeH3ypka), 1abopaTOpHbIE CTaKaHBbI,
ropsiyas ¥ XOJOJHAas BOJA.
30. Onpenenenne yaenbHOW TeIUIOTH TutaBieHus | Habmogars 3aBHCHMOCTD temnepatyps! | LludpoBas gaGoparopus: maTINK

Jbaa

KPUCTAJUIMYECKOI0  BEUIECTBA [PU €ro  IUIABJICHUU
(KpuCTanmIU3aui) OT BPEMEHHM; BBIYHCIATH KOJHMYECTBO
TEIJIOTHl B MPOLECCE TEIUIONEPENayd IPH IUIABJICHUU U
KPUCTAIUIM3aLMHU; ONpPEAesITh MO Tabiuue 3HauYeHHs
TEMIEPAaTypbl IJABICHHS W yAEIbHOM  TEIUIOTHI

TEMIIepaTyphl, KAIOPUMETP, COCYA C
TalOUMM JIbJIOM, COCYJl C BOJIOH,
3JIEKTPOHHBIE BECHI
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IJIaBJICHUA BCIICCTBA,

31. N3ydenue nponecca KUIIEHUS BOBI Uccnenosars 3aBUCUMOCTh TeMIlepatypsl xkuakoctd npu | LludpoBass saboparopus: maTyuk
e€ kuneHnn (KOHACHCAIMH) OT BpeMmeHH. lccrmemoBats, | TeMreparypsl, [ITaTHB
KaK M3MEHSIETCS 3Ta 3aBHCUMOCTD MIPH JOOABICHNH CONIA. | YHUBEPCAIbHBIN, KOJIOA CTEKIISTHHASL,
CIUPTOBKA, IOBAPEHHAs COJb
Paznen 4. JIEKTPOCTATHUKA (6 u)
32. Omexktpusammst Ten. J[Ba THma  3apsamoB. | OnekTpumsamus Ten.  JlBa  Tmma  3apsmoB.  3akoH | HaGop «INEKTPOCTATHICCKHE
DIEKTPOCKOT U DIIEKTPOMET. COXpaHEHHUS 3apsioB. OJEKTPOCKON W DIJIEKTPOMETP. | SIBICHUS
3apsKeHHe Tell Yepe3 BIMSIHUE.
33. Jlaboparophas pabota M3mepenue N3MepeHne 31eKTpUiecKor EMKOCTH KOHAEHcCAaTopa Habop «32nekTpocTarudyeckue
AIIEKTPUIECKON eMKOCTH KOHJIEHCATOpa. SIBIICHUSI»
34. [IpoBOHUKY U TUANEKTPUKH. [IpoBomaukn w mudneKkTpuku. M3mepenue pasHoctu | Habop «DaexTpocTarndeckue
MTOTEHIIUAJIOB 3JIEKTPOMETPOM. SIBIICHUS
MNOBTOPEHHE (24)
35. O6obmatomee 3aHsTHE.
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TEMATHYECKOE IINTAHUPOBAHME 11 KJIACC (13ansaTHe — 2 4yaca)

Ne naTa TeMa OcHoOBHOE cofiepKaHNe HcnonpzoBanue
000pyIoBaHUS
Beenenue (24)
Beogusiit wHCTpykTaxk mo Tb. ®usndeckme | Dusnmyeckne BenwmuuHbl. M3mepenne ¢usuueckux | LludpoBas JadopaTopus:
npuboOpbl M Tpoleaypa NpsAMBIX H3MepeHuH | BennmuuH.  @Dusndeckue  mpubopsl.  [lorpemHocTs | paTynku nudpoBoii JadopaTopuu
aHAJIOTOBBIM u (G POBEIM npudopoMm. | uaMepeHuii. IIpsmMbie M KOCBEHHBIE M3MEPEHHUS. 3amvch
Omnpenenenne [IEHBI JIeTICHAS IIKaIbl | pe3ylbTaTOB W3MepeHuil. MexayHapomHas CcHCTeMa
u3MepuTensHoro  mpubopa.  IlorpemHocTs: | equHML.
abcooTHas, OTHOCHUTEJbHAS. IIpaBuna
HAXO0KJEHUS NOTrPEIIHOCTEN
Paznen 1. Dnexrpuyeckmii Tok. (20 u)

3akon Oma s ydacTka [eny. 3aBUCUMOCTh
COTIPOTHBIICHUS OT TEMIIEPATYPhI

UT0 Ha3BIBAIOT BOJBT-AMIIEPHON XapaKTEPUCTUKON
npoBogHUKA? UTO Takoe 3JIEKTPUUECKOE COMIPOTUBIICHUE?
OT KaKuX BEJIMYUH OHO 3aBUCHUT? UTO yTBEpKOACT 3aKOH
Owma s yuactka nenu? Jlemonctpanus «VMccnenosanue
3aBUCHMOCTHU CHJIbI TOKA B MIPOBOJHUKE OT HAIIPSIZKCHUSA )

Hudposas naGoparopusi: JaTUHK
TOKa, JATYUK HaNpPsHKCHUS,
pesucrop, peocrar, HCTOYHUK
IMUTaHWA, KOMIIJICKT IIPOBOJOB, KJIHOY

CoenuHeHue IpOBOAHUKOB

Coenunenue npoBoAHUKOB. Kak Ha onbITe MPOBEPUTH
OCHOBHBIE 3aKOHOMEPHOCTH IIOCJIEOBATEIBLHOTO U
[apajjieabHOro COEIUHEHUs PE3UCTOPOB U
CIPaBEINIMBOCTE (POPMyII TSI pacuéTa S3KBUBAJICHTHOT'O
comnpoTusierus? MccenenoBanue nociea0BaTeIbHOTO U
MapaJuIeIbHOTO COEMHEHUS IPOBOTHUKOB

Mudposas 1aboparopus:
MATYNK TOKa, JATYMK HAIPSKEHUS,

aMIepMmeTp JBYXIIPEIENbHBIN,
BOJIbTMETP JBYXIIPEJENbHBIMI,
PE3UCTOPBI, HUCTOYHUK  IUTAHWI,

KOMIUJICKT ITPOBOJOB, KJIHOY

PaboTa 1 MOIIHOCTB 3IEKTPUYECKOTO TOKA.
3akoH Jlxoyns-Jlenna

Pa0oTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 3aKOH
[oxoyns-Jlenna. JlaboparopHas pabota «M3mepenne
pabOoThI U MOIIHOCTH JIEKTPUIECKOTO TOKa»

Hudposas JadopaTopusi:
JATYNK TOKA, JATYUK HANPSIKCHUS,

aMIepMeTp JBYXIIPEENbHBIM,
BOJIETMETP JBYXIIPEIENbHBIH,
pPEe3UCTOPBI, HCTOYHUK  MUTAHMS,

KOMILJICKT ITPOBOJOB, KJIKOY

I/ISMepeHI/Ie CHJIbI TOKA, HAIIPAKCHUSA U
COIIPOTHUBJICHUS B SHCKTqueCKOﬁ eI

N3mepenue cuiibl TOKa, HAIPSDKEHUS U COIIPOTUBIICHUS B
3JIEKTPUUECKON Ienu

Mudposas 1abopaTopus:
JaTYuK TOKa, JaT4YUK HaIlpsAXKCHUS,

aMIICpMETP ;[Byxnpe):[enLHLn?I,
BOJIBTMCTP ;[Byxnpe):[enLHLn?I,
PE3UCTOPHEI, HCTOYHHK IIUTaHWuAA,

KOMIUJICKT ITPOBOJOB, KJIHOY

SHCKTpOI[BI/I)KYH_Iaﬂ cuita. Microunuku Toka

DIeKTpoABMKYyLIas cuia. ICTOUHUKH TOKa .
H3roroBieHne raibBaHUYECKOT0 PJIEMEHTA U UCIIBITAHUE
€ro B ICUCTBUH

Habop «2nexTponus»




7. 3akon Oma 15 TIOJTHOH TIeTH 3axon OMa [1J1s1 TTOJTHOM 1IETH aK Ha MPaKTHKE Mudporas a1adopaTopus:
onpeaenuTs 3HaueHue JJ]C ncrtounnka toka? Moxso nmu | JlaT4uk TOKa, AATYMK HampsKEHHS,
KOCBEHHBIMHU M3MEPECHUSAMH ONPENEINTh 3HaUCHUE amIepMerp JOBYXIIPEENIbHBIN,
BHYTPEHHETO CONPOTHBIICHUS HCTOUYHHKA TOKa? BOJITMETP JBYXIIPEEJIbHBIH,
pe3ucTop,  HMCTOYHUK  MUTAHHUA,
KOMIUIEKT IIPOBOJIOB,
KJIIOY
8. Jaoopamopnas paboma <WUsmepenune DJ1C u Nzmepenne D/1C 1 BHYTpEHHETO COMTPOTHUBIICHHUS udposas nadoparopusi:
BHYTPEHHETO COIPOTHBIICHUS HICTOYHUKA TOKa>>. | HCTOYHMKA TOKa JaT4YUK TOKa, AATYMK HAIpPsDKEHUS,
amIepMerp JOBYXIIPEENIbHBIN,
BOJITMETP JBYXIIPEEJIbHBIN,
PEe3UCTOpBl, HCTOYHUK  MUTaHMS,
KOMIUIEKT ITPOBOJIOB, KJIIOY
9. ONEeKTpUYECKUH TOK B PaCTBOpPaxX M pacIuiaBax DNEeKTpUYECKUH TOK B PaCTBOpaxX M pacIuiaBax Habop «3OnexTpommz»
3JIEKTPOJINTOB. 3aKOH JICKTPOIIH3a 3JIEKTPOJIMTOB. 3aKOH 3JIEKTPOJIH3A.
10. OneKTpUyYecKuil TOK B ra3ax . DJIeKTPUYECKUi OneKTpUYecKUil TOK B Ta3ax DJNEeKTPUUECKUN TOK B Habop «3nexkrpoauHamMukar
TOK B BaKyyMe. BaKyyMe
11. DIIEKTPUYECKUN TOK B MOTYyIPOBOIHUKAX DIIEKTPUYECKUNA TOK B MOIYIPOBOAHUKAX. Habop «3DnexTpoanHamukay
Jaoopamopnan padoma <KVccnenosanve [TonynpoBoAHUKOBBIE TPHOOPHI.
3aBHCHMOCTH COTIPOTUBIICHUS MOTYTIPOBOAHHUKA
OT TEMIIEPaTyphI>>.
Paspges 2. MarauTHoe moJie. 3aK0H 3JIeKTPOMATHUTHOM HHAYKIUHA. (12 1)
12. Bsaumoneiicteue ToxkoB. MaruutHoe mone. | Kak o0bscHMTH B3aumMojelicTBue npoBogHMKOB ¢ | LludpoBas naGoparopus:
MaruuTtHas uHIyKkius M3mepenne marautHoro | TokoM? UYto Takoe wMarauTHoe mone? KakoBel ero | /[laTumk MarHuTHOro TOJsS, JBa
MOJIs1 BOKPYT HPOBOAHUKA C TOKOM xapakTepucTuku? UTo Takoe MarHUTHast HHAYKIHS? IITaTHBA,  KOMIUIEKT  IPOBOJIOB,
MCTOYHHK TOKA, KUY
13. M3ydenre MarHuTHOTO TMOJIsl COJIEHOUAA Hudposas nadopaTopus:
JlaTunk MarHuTHOro TOJA, JBa
IITaTHBA,  KOMIUIEKT  IIPOBOJIOB,
MCTOYHHUK TOKA, COJICHOM I, KJII0YU
14. MarautHele cBoicTBa BemiecTBa M3ydenue | ['mmoreza Ammepa. MaruuTHble cBoiicTBa BemiecTBa. | lludporas magoparopus:
MarHUTHOTO TT0JISl TOCTOSTHHBIX MarHuTOB ®eppamarneTuku. {namarneruku. [lapamaraeTuku. JTATYUK MarHUTHOTO oJIs,
MOCTOSTHHBI ~ MarHuT  TOJIOCOBOM,
JyrooOpa3HBbIi.
15. OmnsiTer @apasnes. MarautHbId IOTOK (§ 21). OmnwiTel @apajnes. Marautasiid notok Ilpasuio Jlenmna. Hudposas nadopaTopus:
JaTYUK HaNpsDKEHUS, JATYUK
MarHuTHOTO 10JI, JIHElKa,

KaTylKa-MOTOK, MMOCTOSIHHBIHN
MOJIOCOBOM MarHuT, Tpyoka u3 I1BX,
KOMIUIEKT TPOBOJIOB, INTaTHB C
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JepKaTeeM

16. 3aKOH JIEKTPOMarHUTHOM MHAYKLIMHU. BuxpeBoe | 3akoH aneKTpoMarHUTHOW MHAYKLMU. Buxpesoe Hudposas nadboparopus:
anekTpudeckoe moie (§ 22). AIEKTPUIECKOE TT0JIE TATIHK HaIPSHKCHUS, ATINK
MarHUTHOTO 107151, JMHEHKa,
KaTyIIKa-MOTOK, MTOCTOSIHHBIN
MOJI0COBOI MarHuT, TpyOka u3 [1BX,
KOMIUJIEKT ITPOBOJIOB, ILTATUB C
JiepKaTeseM
17. Camounnnykiusi. UHIyKTHUBHOCTB. DHEprus Camounnaykuyst. U”HIyKTUBHOCTB. DHEPTHs MAarHUTHOTO Habop «2nexrpoannamukar
MarHuTHOTO 1o Toka (§ 23) TTOJISI TOKA
Paznen 3. Kosie6anust u Boanbl. (30 )
18. YcnoBus BOSHUKHOBEHMSI MEXaHUYECKHUX VYcnoBust BO3HUKHOBEHHSI MexaHn4deckux konebanuil. [le | I{udposasi 1adoparopusi:
kosiebanuii. J[Be Moaeny KoebaTeIbHBIX CUCTEM | MOJIENH KoJiebaTenbHBIX cucTeM [ apMoHMUecKre JaTYNK  YCKOPEHHWs, IUTaTHB C
I'apmonnyeckue koneOaHus KoJeOaHus KpemnekoM, Ha0oOp Tpy30B, HHTH,
Ha0Op NPYXUH
19. Jabopamopnas paboma <KVccnenoBanue Kak 3aBucur nepuoa u yactora konedanuii MastHuka or | LlupoBasi 1adopaTopus:
KoJIeOaHui IPYy)KWHHOTO MasiTHUKA>>. MAaccChl Tpy3a, KECTKOCTH NPYy>KUHBI? Jdatuuk  ycKOpeHHWs, INTaTHB C
KpemnekoM, Habop Tpy30B, Habop
pY>KUH
20. Jabopamopnas paboma <KVccnenoBanue Kaxk 3aBucur nepuoa u yactora konedanuii MastHuka or | LlupoBasi 1adopaTopus:
KoJIeOaHUI HUTSIHOTO MasiTHUKA>> . MaccChl Tpy3a, JUIMHEI ToBeca’? KOMIIBIOTEP, AATYUK YCKOPEHUS, TPY3
C KPIOYKOM, JIETKasi U HEepacTsDKUMast
HUTB, pyJIeTKa
21. Jabopamopnas paboma «Onpedenenue Kak onpenennTs BeTMYMHY YCKOPEHUS! CBOOOIHOTO Ludposas 1adoparopus:
YCKOpenus c60000H020 NAOEHUA RPU ROMOWLU naieHus! IPHU IOMOIIH HUTSHOTO MasiTHUKA? KOMITBIOTED, NATYUK YCKOPEHHUS, TPY3
MAAMHUKA) C KPIOYKOM, JIETKasi U HEePacTsDKUMast
HUTB, pyJIeTKa
22. Pe3onaHC NpyXKMHHOIO U HUTSHOT'O MasiTHUKA [IponeMoHcTpUpoBaTh  siBIEHWE pe3oHaHca W ero | Habop «Mexanudeckue KoneOaHHs
3aKOHOMEPHOCTH MPY BO3JACHCTBUH BBIHYXAAIOLIECH CUIIBI | U BOJHBD)
Ha IIPY>KUHHBII U HUTSHON MasiTHUKH.
23. IIpeBparenre 3HEPTUN TPU TAPMOHUIECKHIX OKCIIEpUMEHTANLHO TPOBEPUTh 3aKOH coxpaHeHus | HabGop «MexaHudyeckue sSBICHUS
KosiebaHusiX. 3aTyxaromme KojaeOaHus MEXaHMYECKON SHEPIHH NPH KOJIeOaHUsIX.
24. IIepemeHHBII TOK. AKTUBHOE COIPOTHUBIICHUE. Uro Ha3bIBAIOT NEPEMEHHBIM JIEKTPUUECKUM TOKOM U Hudporas nadboparopus:

JeicTBytole 3HaYEHN CUJIbI TOKA U
HaTPSHKEHUS

KaKOBBI YCIIOBUS €ro cymiecTBoBaHms? Kak
MaTeMaTUYECKH OIUCATh BBIHYKJICHHBIE 3JIEKTPUYECKUE
kosiebanus? YTo Takoe aKTUBHOE CONPOTUBIICHUE LT ?
Kak onpenennTts 3Ha4€HUs CUIIBI TOKA, HAMIPSDKEHUS U
MOIIIHOCTY B IIeTIH MTEPEeMEHHOT0 ToKa? M3mepenue
XapaKTEPUCTHUK IIEPEMEHHOI0 TOKA

JAByXKaHaJIbHas NNpruCTaBKa-
ocriorpad, 3ByKOBO# reHeparop,
Ha0Op MPOBOIOB
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25.

Pe3zonanc B snekTpuueckoil uenu. PerieHue
3a/1a4

KakoBel  ycjoBHMA  BO3HHMKHOBEHHSI pE30HAHCA B
ANEKTPUYECKOM  KojebatenmbHOM  KOHType?  Kakum
obpazom SIBIICHHC 3JIEKTPUUYECKOTO pe3oHaHca
ucnons3yerca’? Kakme wmarematmdeckne ypaBHEHUS
OTKCHIBAIOT BBIHYXKJICHHBIC JJICKTPUYCCKHE KOJIcOaHUs?
[TocnenoBarenbHbIN U ApaLIEbHBIA PE30HAHC

Mudporas a1adopaTopus:

JIByXKaHaJIbHAsI MIpUCTaBKa
ocumyuiorpad, 3BYKOBOM TeHeparop,
pe3ucTop 360 Owm, KaTyIKa
WHJYKTUBHOCTHU 0,33 mI'H,
kouaencatop 0,47 wmk®d, HaGop
TIPOBOJIOB

26. I'eneparop 3JIEKTPUUECKOTO Toka. | Kakumu npenmytnectBamu obOianaeT nepeMeHHbId ToK B | IludpoBas 1adoparopus:
TpancdopmaTopsl CpaBHEHMH ¢  TOCTOSHHbIM?  Kak  mpoucxonuT | JByXKaHaJbHas MpHUCTaBKa-
reHepupoBaHue TIEPEMEHHOT0 dJeKTprudeckoro Toka? J{is | ocummmorpad, 3BYKOBOM TeHepaTop,
gero  IpeaHa3HadeHbl — TpaHchopmaTopei? B uéM | MHOrOOOMOTOUHBIH TpaHchopMaTop,
3aKJIIOYAETCs MPUHIMI UX AEUCTBUSA? Ha0Op MPOBOJIOB
27. JlaboparopHas pabora «/3Mepenue mokasatens | Kak  onpeaenuts  onbITHEIM — myTéM  BenumuunHy | Iludpomasi jaGopaTopmus:
MIPETOMIICHHS CTEKIIa) OTHOCHUTEIFHOTO TIOKa3aTelsl MPeIOMIICHUS CTeKna? OCBETHTENh C HCTOYHHKOM CBETa Ha
3,5 B, HCTOYHUK TTHTAaHUSA, KOMIIJICKT
MPOBOJIOB, ImejeBas  jauadparma,
TTOJTYIAITUH/IP, TUTAHIIET Ha TUIOTHOM
JIUCTE C KPYTOBBIM TPAHCTIOPTUPOM
28. JlaGopatopHast pab6ota Ne 5 «Omnpenenenue | Kak  ompeaenuTh  ONBITHBIM — myTéM  BenuuuHsl | IludpoBas n1adopaTopus:
ONTUYECKOW CcHUIBl W (POKYCHOTO pacCTOSIHUS | oNTHYecKoi cuibl uH3bI? Kakue cymecTByroT MeTobl | OCBETUTENh C HCTOUHMKOM CBETa Ha
coOuparomeit THH3bDY ompezeneHus (HOKyCHOTO paccTosHus —coOuparomieit | 3,5 B, HCTOUHUK MHUTaHUS, KOMIUICKT
JTUH3BI? MpOBOJOB, IeneBas jauadparma,
9KpaH CTaJbHOM, HampaBisfiomas c
U3MEPUTETIBHOU LIKAJIOM,
coOuparorre JINH3bI, paccenBaroas
JIMH3a, ciailn «Mojens npeaMeTa B
peiitepe
29. Nzydenne n3o0OpakeHus1, 1aBaeMOro JTHMH30M. Hayunts: wu3mepsite  ¢okycHoe  paccrossHue u | Iludposas nadoparopusi:
ONTHYECKY CHJIy coOuparieil JWH3bI;, HaOmronars, | OCBETHUTENh C HICTOYHUKOM CBETa Ha
U3MEPATh M 0000IIaTh B MPOIECCE IKCIEPUMEHTaNbHOH | 3,5 B, HCTOUYHUK MHUTaHUS, KOMIUICKT
JIEeSATEIIbHOCTH; TIPEJCTABIATh PE3yNbTaThl W3MEPEHWH B | IPOBOJOB, IIeneBas auadparma,
BUJE TaOJWI[; OIpeneisITb BEJIWYWHBI, BXOSIIME B | 3KpaH CTAIBHOW, HANpaBJIAIONIAs C
hopMyTy JTHH3BI HM3MEPUTETLHON IIKAJIOH,
coOMparoIue JHH3BI, PacCcerBaroIIast
JMH3a, chaig «Moxenb npeaMera» B
pertepe
30. Habmonenne nmucnepcum cBera. Croxenue | JleMOHCTparusi pa3iioKeHHs] €CTeCTBEHHOTO crmekTtpa B | HaGop «BomHoBas omnrtukay U

CIICKTpaJIbHBIX [IBETOB

CIIEKTp, HEPA3TIOKMMOCTb MOHOXPOMAaTHYCCKOI'0 CBETA,
CJIOKCHHUC CIICKTPAJbHBIX HBETOB, IOIJIOLNICHUC CBCTAa B
BCIICCTBE.

«BonHoBast BaHHa»
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31. HaoOmonenne wuntepdepeniu. HaOmomenue | HaOmiogenue — uHTEepdepeHimu — Mexanudeckux U | HaGop «BosHoBas ontuka» u
JUQPaKIyH. CBETOBBIX BOJIH «BomHOBas BaHHA»
32. Omnpenenenue ANMHBI CBETOBOM BoNHBI ¢ | Kak ompenenuts MMHY CBETOBOW BOJIHBI ¢ momolnsio | Habop «dudpakums»
MTOMOIIBI0 TH(PPaKITMOHHON PEIIETKH. IA(QPaKITMOHHOMN PEIeTKH?
Pasznen 4. KBantoBnle cBoiicTBa cBeta (4 4)
33. IToryomenue cBETOBOM IHEPIUU CpaBHuTh u3nyueHus (mornomienus) sHeprun uépnoiin | LludpoBas  gaGopatopusi: aBa
CBETJION IOBEPXHOCTSAMH TEJ. JaTyhKa TeMIepaTypsl, JamIia, JUCT
Oenoii 1 uépHO# Oymaru, CKOTd
34, Omnpenenenne noctossHHOM [Imanka Ompenenenne moctosaHON  Ilmamka Ha  ocHoBe | Habop «Omnpenenenne mocTOSHHON
M3MEpeHHs HaNpsbKEHHs TOTYNPOBOIHUKOBOTO jazepa U | [Imankay
JUTHHBI BOJHBI H3JIy9aeMOT0 UM CBETA.
MHNOBTOPEHHUE (2u4)
35. Ob6o06miatomiee 3aHsTHE.
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