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HOSACHUTEJABHAS 3ATIMCKA

llporpaMma 1o ¢usuke Ha YpPOBHE OCHOBHOrO o6IIETo 00pa3oBaHmMs
COCTaB/ICHA HA OCHOBE MOJOXEHWM W TpeOOBaHMIA K pe3y/iabTaTaM OCBOCHHS Ha
6a30BOM ypoBHE OCHOBHOW 00pa30BaTENbHOM MPOTPaMMEL, IpPEICTaBICHANX B
®I'OC 00O, a Tarke ¢ yuéroM denepansHoit paboueii IPorpaMMel BOCITHTAHASA B
Konuenuun npenopasanus yuedHoro npeamera «Pasukay.

Cogmepxanne NporpaMMbl 10 (HU3MKE HaNpaBieHO Ha (OpMHPOBaHHE
€CTECTBCHHO-HAYYHOH IPaMOTHOCTH OOYJaIOIMXCH W OPraHM3alldi0 H3yYeHHS
¢u3MKE Ha JEATeNBbHOCTHOH ocHOBe. B mporpamme mo ¢u3mke YYMTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro npeaMera B peanmuzanmu Tpebopannii ®I'OC 000 x
IUTAHAPYEMBIM JIHYHOCTHBIM M METApeIMETHRIM pe3yiibTaTtaM o0yUeHHs, a TaKkxKe
MEXTPEAMETHBIE CBA3M €CTECTBEHHO-HAyYHBIX YJeOHBIX TPEAMETOB HA YPOBHE
OCHOBHOTI'0 of1ero 06pazoBaHus.

ITporpamMma mo ¢u3HKe yCTaHAaBIMBaET paclpeieNieHne y4eGHOro MaTepuana
no rogaM obyuenus (1o xnaccam), npeayiaraeT PHMEPHYIO IIOCIEI0BATEILHOCTD
M3YUIEHHMS TeM, OCHOBAHHYIO Ha JIOTHKE PA3BHTHS IPEIMETHOTO COZIepKaHUs H
y4&Te BO3pAcTHAIX 0cODEeHHOCTEN 00yIarOIIHXCS.

ITporpamma no ¢usmke paspaboTaHa ¢ ILIENBI0 OKa3aHUA METOAMYECKOM
TIOMOIIM YIHUTENIO B CO3aHUH pabodeil MporpaMMel o yueGHOMY npeMeTy.

Pu3uka #FBIAETCS  CHCTEMOOOpasylollMM I €CTECTBEHHO-HAYYHBIX
yueOHBIX PEAMETOB, MOCKONBKY (PH3MIECKIE 3aKOHbI JIE)KAT B OCHOBE TIPOLIECCOB
H SABNEHUWM, W3y4aeMbIX XWMHeH, Ouonoruei, actpoHoMueld Hu (HU3IWYECKOH
reorpadueii, BHOCHT BKIaX B eCTeCTBEHHO-HAYYHYH KapTHHY MHpa,
npefocTaBisier HamOojiee sCHBIe 0Opa3nbl NPHMEHEHHS HaydyHOIO METOAA
NO3HaHHUS, TO €CTh Cocoba MoyYeHus JOCTOBEPHBIX 3HAHUM O MHpE.

Onsa ¥3 rIaBHBIX 3afau (u3wueckoro oOpa3oBaHus B CTPYKType oOmiero
o0pazoBaHusi COCTOUT B (OPMHPOBAHHH E€CTECTBEHHO-HAYYHOH IPaMOTHOCTH M
HHTepeca K Hayke y oOyJaromuxcs.

Usyyenme ¢usmku Ha 06a30BOM YpOBHE MPEANIONAracT OBIAJCHHC
‘CHAEAYIOIAMY KOMIECTEHTHOCTAMHY, XapaKTepH3YIOIMMH eCTeCTBeHHO-HayIHYIO
IpaMOTHOCTB!

o HAYYHO OOBICHATEH SBICHUS,

o OLICHUBATH M IOHAMATH 0COOEHHOCTH HAYYHOTO HCCIIeIOBAHMS,

e WHTEPNPETHPOBATh  NaHHBIE U HCHOONB30BaTh  HaydHble
HOKa3aTeIbCTBa Ul IIOTy4eHHs BbIBOIOB.

[lenu wu3ydeHus GU3UKM HAa YpPOBHE OCHOBHOro ob6mero oOpazoBaHus
ompegenensl B KoHuenmuu mnpenojapanns yde6Horo mnpeamera «®Du3mka» B
o6pa3oBaTenbHEIX opraBuszamuax Poccmiickolt ®enepanuu, peanu3yOmHX
OCHOBHBIe 00meo6pazoBaTensHEle IPOTPaMMBL, YTBEPKACHHOM pPEIICHHEM



Komnerun Munucrepersa npocsemenus Poccuiickoit ®enepanuu (IpOTOKOT 0T 3
nexabpst 2019 r. Ne ITK-48H). |
Ilesan uzygenns: puzuKm:

npuobpeTeHre WHTEpeca W CTpeMieHHs o0ydJalommxcs K HaydHOMY
U3YYICHUIO TPUPOJEI, Pa3sBUTHE HMX HHTEINIEKTYAIBHBIX H TBOPYECKHX
CTIOCOOHOCTEI;

Pa3BUTHE MPEACTABICHUNH O HAYIHOM MeTOo/ie TIO3HAHMSA W (POPMHUPOBAHMUE
HCCNENOBATEe/IbCKOIO OTHOIIECHHS K OKPYKAIOIIUM ABJICHHAM;
(opMHpOBaHHE HAYYHOIO MHPOBO33PEHHA KaK pe3y/ibTaTa H3YYeHHs
OCHOB CTPOEHMS MaTePUH H QyHIaMEHTATLHBIX 3aKOHOB (DH3HKH,
(GopMHpOBaHKE HpPEJCTABIeHNA O PONM (UW3MKH IS Pa3sBUTHS APYTHX
€CTECTBEHHEBIX HayK, TEXHUKH H TEXHOJIOTHIi;

Pa3BUTHE  NPEACTaBIE€HHA O  BO3MOXHEIX  cdepax  Oymymiei
npodeccHoRaIbHON AesTeTBHOCTH, CBA3aHHOM ¢ (GHU3UKOH, MOATOTOBKA K
JanpHeHmeMy o0y4eHHUIO B 9TOM HaIIpaBIICHHH.

JocTmxkeHne 5TUX enedl mporpaMMel Mo (U3HKe HA YpPOBHE OCHOBHOIO
obmero 06pazoBaHus 00ECIIEYUBACTCS PENICHHEM CIEAYIOMHX 3a42Y:

opuobpeTeHne 3HAaHWM O JUCKPETHOM CTPOEHHM  BEINECTBa, O
MEXaHW4YECKHUX, TEIIOBBIX, 3JMeKTPHYECKAX, MArHATHHIX H KBAHTOBBIX
SIBIICHASX;

npuobpeTeHre YMEHHH ONKCHIBATE M OOBACHSTH (PH3UYECCKWE SBICHHS C
HCHOIE30BaHUEM TIONTYICHHBIX 3HAHWI;

OCBOGHHE METOJOB pelieHHs NOpocTedmmx pacu€THBIX 331a9 ¢
WCIIONB30BaHHEM (U3HISCKHIX MoOZeneH, TBOPYECKUX H
HPaKTAKO-OPHEHTHPOBAaHHBIX 3a/a4;

pa3BUTHE YMeHHH HabroJaTh MPUPOAHEIE SBIEHUS U BHIONHATH ONBITEH,
naGopaTopHbie palOTEI W SKCMEPHUMEHTAIBHEIE = HCCIENOBaHHUA C
HCHOJIb30BaHUEM H3MEPUTENBHBIX IPUGOpPOB;

ocBoeHHe IMpuEMOB paboTel ¢ MHGopManmel (U3NYECKOro COXEpKaHUs,
BKIO4Yast HHQOPMAITMIO O COBPEMEHHBIX JOCTINeHUIX (QU3HKH, aHAIH3 U
KpHUTHYECKOE OIEHHBaHHE HHPOpMAaIH;

3HAKOMCTBO cO chepaMu NPodecCHOHANEHON AeATeILHOCTH, CBA3aHHBIMHA
¢ ¢u3mKo#, M COBPEMEHHHIMH TEXHOJNOTWAMH, OCHOBaHHBIMH Ha
JOCTHKEHUAX tbﬁanqeczcoﬁ HaYKU.

Ha usyuenne dusukyn (6a30Bbili ypOBEHb) Ha YPOBHE OCHOBHOTO OOGIIEro

oGpasoBanus oTROMTCA 238 yacon: B 7 knacce — 68 1acos (2 Yaca B HEAEMO), B &
Kiacce — 68 Jacos (2 uaca B Heiemo), B 9 xiacce — 102 gaca (3 "aca B HeZlemo).

Tlpennaraemeiii B iporpamMme mo $busuke uepedeHs HabopaTOpHEIX paboT H
OILITOB HOCHT PeKOMEHaTeNbHEI XapaKTep, YUUTENb AeliaeT BEIOOP NPOBEACHHU



1260paTopHEIX paboT H OHBITOB ¢ y4YETOM WHAMBHAYaNBHBIX OCOGEHHOCTEH
o0yHaOWUXCH, CIMCKA SKCTIEPUMEHTANBHEIX 3aaHuM, PeyIaracMbiX B PaMKax
OCHOBHOI'O TOCYapCTBEHHOIO 3K3aMeHa 110 (PU3HKe.



COAEPKAHUE OBYUYEHHSA
7KJIACC

Pa3nen 1. Du3uKa " €€ PoJib B HO3HAHHH OKPYAKAIONIEr0 MAPA.

Dusuka — HayKka o npupone. SBienns mpupozbl. DusHyUecKUe ABICHUS:
MeXaHW4eCKue, TEMIOBhIC, DIICKTPUIECKUE, MaTHUTHEIE, CBETOREIE, 3BYKOBEIE.

®uspueckre BenHuuHEL I3Mepenne ¢usudeckux Benwunn. Dusmueckue
npubGopet. IlorpeniHocTts w3MepeHuii. MexayHapoaHas CHCTEMa eIUHMII,

Kak ¢usnka m Jpyrme ecTGCTBEHHBIE HAyKM W3YYdloT IPHPOAY.
EcTecTBeHHO-HAYYHBIM METO[ IO3HAHWA: HAOMIOJEHHe, IOCTAHOBKA HAYYHOTO
BOIIPOCA, BRIABIIKEHHE TMIIOTE3, SKCIEPUMEHT 110 HPOBEPKE TANOTE3, O0BACHEHHE
Habmoxaemoro siieHns. Onricatie QU3NYECKUX SBICHHHA ¢ TIOMOIIBIO MOJIETEHE.

Hemoncmpayuu.

1. Mexanuueckue, TEMIIOBEIE, O3NEKTPUIECKHe, MAarHUTHLIE, CBETOBBIE
SBIICHUSL.

2. PDmsuyeckue Npubops! ¥ Npoieaypa NPIMBIX WIMEPSHHH aHATIOrOBEIM M
1 pOBBIM IPUGOPOM.

JIabopamopnuie pabomsl u onsimot.

1. Omnpenenenue LeHB! AeleHAS KBl H3IMEPUTEIHHOTO PUGOpa.

WzMepeHue pacCTOSHAMN. |

Wsmepenne 00béMa KMAKOCTH U TBEPIOIO Tea.

Ornpenenenne pazMepoB MallbIX TEN.

M3mepenne TeMmepaTypsl IpH TIOMOIOM JXHIKOCTHOTO TepMOMeTpa M

JaT9uKa TEMIIEPATYPBL. '

6. TlpoBemeHHe HMCCIEIOBAHHAS IO MPOBEPKE TMIOTE3H: MANBHOCTH MONETA

IapyKa, MYIMIEHHOTO TOPH3OHTAILHO, TeM OoMbile, YeM GOJbIle BBICOTa
mycka. ,

Paspen 2. llepBoHagajabHbie CBeeHHS 0 CTPOCHUH BelllecTRA.

CTpoeHHe BelecTBa: aTOMBI M MONEKYNBl, HX pa3Mepsl. OmbITh,
ZIOKa3bIBAIONTHAE JUCKPETHOS CTPOSHHUE BEILIECTBA.

Hemxenne wactul BemlecTBa. CBA3L CKOPOCTH JABHXKEHUA 4YacTAl ©
TeMmeparypoil. BpoyHOoBckoe maBikeHHe, muddysus. BiammopelcTBHEe YaCTHI]
BELIECTBA: MPUTDKCHHEE W OTTANKUBaHUE.

ArperaTHeie COCTOSHMS BEIECTBA: CTPOEHHE Ia3oB, XKHAKOCTEH M TBEPABIX
(KpACTAIHYECKUX) Tell. B3auMOCBA3b MEXAY CBOMCTBAMM BEIUIECTB B DPasHBIX
arperaTHEIX COCTOSHWIX M UX aTOMHO-MOJEKYNApHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHBIX COCTOSHMM BOJIBL. '

Hemoncmpayuu.

1. Habmonenue 6pOyHOBCKOTO ABUKEHHUS.
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2. Habmronernue mugdyzum.
3. Habmonerwe  sBIeHMi, OOBACHSIOMMXCS  OPUTSOKCHMEM WM
OTTAJIKMBAHWEM YaCTHL[ BEILECTBA.

Jlabopamopnuie pabomut u onvimul.

1. OmeHka JWaMeTpa artoMd METONOM - PSHOB (C  HCIONB30BAHHEM

doTorpadmuii).

2. OnpITsl O HAOMIOAEHHIO TEIIOBOTO PACIIMPEHHS Ta30B.

3. OmbITEI 10 O6HAPYKEHMIO NEWCTBAS CHJI MOJIEKYJIAPHOTO IPATKECHHS.

Paznen 3. /IBuzenne n B3aHMOAEHCTBHE Tel.

Mexanuaeckoe pABikeHHE. PaBHOMEpPHOE M HEPaBHOMEDHOE JBIDKEHHE.
Cropoctb. CpeiHsas CKOPOCTb IPH HEPaBHOMEPHOM IBHKeHWH. PacuéT myTH u
BPEMEHU IBMKESHUA.

JABjicHWe WHEpHMH. 3aKOH HHepIM. BzamMojeiicTBue Ten Kak NpHYMHA
H3MEHEHHA CKOpOCTH [BMDKEHMs Tell. Macca kak Mepa HHEPTHOCTH Telia.
ITiotHOCTE: BellecTBa. CBA3h INIOTHOCTH C KOJHMYECTBOM MOJIEKYS B €IUHHUIIE
ob6néMa BemecTBa.

Cuna Kak xapaKTepuCTHKa B3auMozgeHcTBus Ten. CHila yIpyrocTd ¥ 3aKOH
I'yxa. Msmepenre cuiibl ¢ TIOMOIIBIO TUHAMOMETpa. SIBleHHe TATOTEHHMA M CHIIA
TsoxecTd. Cuna TshKecTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Crioxkenue
CHII, HANPABJICHHBIX 0 OAHOH MpAMO#. PaBHomeHcTRyfomas cuil. Cuna TpeHHs.
TpeHue CKONBXEHNA U TPEHUE NIOKOA. TpeHUe B IPUPOJIC ¥ TEXHHUKE.

Hemoncmpayuun.

HabGmoneane MexaHndecKkoro ABMKEHUA TETIA.

UzmMepenne CKopocTH NPIMONUHEHHOIO IBUKESHHUS.

HabmoaeHne ABNCHNS UHEPLIHH.

Habmoaenne uaMeHeHUs CKOPOCTH TIPH B3aUMOJEHCTRBUAA TEI.

CpapHeHme Mace 1Mo B3auMOJEUCTBHIO Tedl.

CroxxeHme CHJI, HAIIPABIECHHAIX 10 OQHOM NPAMOii.

Haﬁopamopnue padomet u onsintsl.

1. OmupejgeneHue CKOPOCTH PaBHOMEPHOIO ABWXKEHUS (IIapHKa B KHIAKOCTH,
MOJEIH IEKTPUYECKOr0 aBTOMOOHIIA U TaK Jajee).

2. Omnpegnenenne cpelHelf CKOPOCTH CKONbXEHWA OpycKa HiHM IIAPUKA 110

HaKJIOHHOM [LIOCKOCTH.

Onpenenenue MIOTHOCTA TBEPAOTO TeENA.

4. OUBITBL, JEMOHCTPHPYIOMIME 32BHCHMOCTD PAacCTLKeHHS (AehopMaiuu)
TIPYXUHBI OT NPHIIOKEHHOU CHIIBL.

5. OIBITE, AeMOHCTPHPYIOIHE 3aBUCHMOCTD CHJIBI TPEHUSA CKONBXKEHHS OT
BECa TeNA ¥ XapaKTepa COMPHKACAIOUXCS TOBEPXHOCTEH.

Pasgen 4. lasienue TBEPABIX TeJ, XXKUAKOCTEH K ra3oB.

O v AW



Haprenue. CriocoObl YMEHBIICHAS W YBEIHUEHNUs AaBieHus. JIaBleHue rasa.
3aBACHMOCTD JAaBleHMA Ta3a OT 00bEMa, Temmeparyphl. Ilepenaua JaBleHus
TBEPABIMH TENaMH, XHIKOCTAMH YW rasaMu. 3akoH Ilackans. ITuesmaTtmueckue
MAIIFHEL. 3aBUCHMOCTE NABICHHS XHANKOCTH OT TIyGmHel I'uapocTaTwdeckuit
napajiokc. Coobmaromuecs cocyasl. [ uapapnnyecKue MeEXaHU3MBEI.

Atmochepa 3emmn u atMocdepHoe pasienue. [IpHUMHEI CYIECTBOBaHUS
Bo3AymBo# obomoukyu 3emim. Onsrr Toppuaemnn. Mamepenne atMochepHOro
JaBJeHrsA. 3aBHCHMOCTh aTMOC(EPHOTo JaBeHHs OT BEICOThHI HAJl YPOBHEM MOPA.
ITpubops! 1 u3Mepenus aTMOChEPHOTO JaBICHMS.

JlelicTBHE KUAKOCTH U ra3a Ha HOTPYKEHHOE B HUX Telo. Brrrankusaromas
(apxuMenoBa) cuna. 3akon Apxumena. [Inasanne Ten. Bosgyxonnasanye.,

HAemoncmpauun.
3aBHCHMOCTS IABJICHHA ra3a OT TeMIIepaTypaL.

Ilepenada napneHns XXUAKOCTHIO H Ta30M.

Coobmiaromuecs cocypl.

I'mppaBnuaeckuit mpece.

Ilpossnenue aercTeus aTMOCHEPHOTO JaBICHHUS.

3aBUCAMOCTh BHITANKUBAIONIEH CHIBI OT 00BEMa TOTPYXEHHON YacTd
TENA U INOTHOCTH JKAAKOCTH.

PaBeHCTBO BHITATKWBAIOIIEH CHIIBL BECY BRITECHEHHOM JKHAKOCTH.

8. YcropHe ILIaBAHHA Tell: TUIABAHWE UM MOrpy)KeHHe Tell B 3aBUCHMOCTHU
OT COOTHOIICHNSA NIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopnsie pabomest u onstmet.

1. Hccnemoanue 3aBUCHMOCTH Beca Tella B BoAe 0T 00bEMa norpykE€HHOIl B
AKUAKOCTh YacTH Tela.

2. Ompepenenue BHITANKUBAIOMER CHNBIL, ACHCTBYIOMEH Ha TeJo,
HOTPYXEHHOE B XKUIKOCTE.

3. IlpoBepka HE3aBUCHMOCTH BRITAJIKUBAIOIIEH CHIIEI, JEHCTBYIOIICH Ha TEJI0
B ’KUJIKOCTH, OT MAaccChl Tela.

4. OnbiTE, JEMOHCTPHpYIONIME 3aBHCHMOCTE BBITAIKHBAIOMIEH CHIIBI,
JeHCTBYIOIIEH HAa TeNO B JKHAKOCTH, OT 00BéMa NOrpyxKEHHOH B
XUIKOCTh YaCTH TeNa H OT IOTHOCTH KUIKOCTH.

s. KonctpyupoBaHwe apeoMeTpa HIM KOHCTpYMpPOBaHHE IIOAKH H
onpejienerne e€ rpy30n0IbEMHOCTH.

Paszpen 5. PaGora u MOIHOCTD. JHEPrus.

Mexanudeckas pabora. MomHOCTS. _

IlpocThle MeXaHW3MBI: pbMar, ONOK, HaKJIOHHAas mockocTe. IIpasuno
paBHOBecHs phI4ara. IlpuMeHeH#We IpaBHila paBHOBECH pheYara K OJOKy.
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«3om0oToe MpaBUa0» MexaHUKM. KIIJI mpocTeIX MexaHm3MoB. IIpocTrie
MEXaHHW3MEL B OBITY U TEXHHKE.

Mexannueckas osHeprus. Kunerwdeckas ¥ NOTEHUMANBHAA SHEPIHSL.
IlpeBpamenne ONHOTO BHAA MEXaHHIECKOH SHEPTHH B PYroi. 3aKOH COXPaHeHHs
9HEPIHHA B MEXaHUKE.

Hemoncmpayuun.

1. IlpuMepE! IPOCTHIX MEXAHW3MOB.

JIabopamopnusie pabomet u onsimot.

1. Onpenenenvie paboThl CHIIbI TPEHHSA NPH PABHOMEPHOM JABIKEHUM Tela

110 TOPHU3OHTAJIBHOM TOBEPXHOCTH.

2. Hccnegopanuvie ycroBHi paBHOBECHs phlyara.

3. Wsmepenue KIIJl HAKITOHHOM IITOCKOCTH.

4. HM3zydeHue 3aKOHA COXPaHEHHI MEXaHNIECKOM SHEPTHH.

8 KIIACC

Pa3nen 6. TensioBbie ABJICHHAS.

OCHOBHEIE MONOXEHHAA MOJIEKYIAPHO--KAHETUIECKOH TEOPHH CTPOSHHUS
BemecTBa. Macca ¥ pa3sMepsl aTOMOB ¥ MoneKys. OMBITHL, NOATBEPKAAIOIINE
OCHOBHBI€ [TOJIOXKEHMS MONEKYIIIPHO-KHHETHIECKO# TEOPHH.

Mogenu T1BEPAOro, XUAKOrO W Ta3000pa3zHOr0 COCTOSHMI BENeCTBA.
Kpucramummueckue u amophHeie Tena. O0bACHEHHE CBOHCTB ra3oB, XUAKOCTEH H
TBEPABIX TEl HA OCHOBE MNONOXKEHHH MONEKYIAPHO--KMHETHIECKON TEOpHH.
(CmagdrBaBve ¥ KaNWUIAPHLIE SBlIEHUS. TeIIOBOe pacIIMpeHUe U CXKaTHE.

Temneparypa. CBsizb TeMmmepaTyphl CO CKOPOCTBIO TEIUIOBOTO ABHXKECHUS
gactull. BHyTpennss snHeprua. CrnocoObl H3MEHEHHS BHYTPEHHEH 3SHEpIUM:
Temionepefada M CoBepmieHHe  paboTHL Buger  Tennomepenadu:
TEILUIOIPOBOTHOCTS, KOHBEKIIAA, H3Iy1eHHUE.

KonwvecTBo TemnoThl. YAeibHas TEIIOEMKOCTh BelllecTBa. 1erIooOMeH U
TEIJIOBOE paBHOBeCHe. YpaBHeHWe Temnoporo Oamadca. IDiaBnenme m
OTBEpACBaHHEe KPHCTAUIMYECKMX BENIeCTB. Y/AelbHad TEIUIOTa ILJIaBICHU.
ITapooGpaszosanue u koHueHcanmsd. HMcnapenwe. Kumenuwe. YienbHas Teminora
napoobpa3opaHAd. 3aBHCHMOCTh TEMIIEPATYphl KHIOEHHA OT aTMOCGHEpHOro
JaBJIeHHUS.

BrnaxsocTs BO3gyXA.

DHeprus ToIUIMBA. Y AenpHas TENNI0OTa CrOpaHud.

IpuAnuner pabotsl TemnoBbix Apurarenedt KIIJ TterutoBoro ABHrarens.
TentoBbie JBUTATEITH U 3alATa OKPYXKAKOIEH Cpe/ibl.

3aKkoH COXpaHeHHs ¥ NPEeBPAIleHud SHEPIrHK B TEIUIORBIX IIPOLIeCCax.

Mdemoncmpayuu.

1. Habnronenue GpoyHOBCKOIO JIBIKSHH.



Habmonenue guddysun.

Habmoenue gBienmii cMayuBaHus u KaIHINAPHBIX SBICHUH.
Habmogenne TennoBoro paCuIdpeHus Teil.

WsMeHenue JaBneHus rasa IpH H3MeHeHMH O0BbEMA W HArpeBaHWM WM
OXTIKICHAN. |

IlpaBuna U3MepeHUs TEMIIEPaTyPEL.

Bujipl Temonepeiaqy.

OxmaxieHne npy coBepuIeHry paGoTEL.

Harpepanue npu coBepmenny paGoTs! BHEIHAMH CHIIAMH.

10. CpaBHeHH¢E TeINIOEMKOCTeH pa3THIHBIX BEIECTB.

11. Habmogenne xuneHns.

12. HabmroieH#re MOCTOSHCTBA TeMIIePaTy bl IPH MIABICHHUH.

13. Mogenu TenmoBEIX JBATATENEH.

Jlabopamopusie pabomui u onsimot.

1. OnsITH 110 06HAPYKEHMIO ASHCTBHS CUJI MOJIEKYJIIPHOTO IPUTIKEHH.

2. OnbITHI IO BRIPANMBAHMIO KPUCTAIJIOB TIOBAPEHHOM COJTH UITH caxapa.

3. OnpITHl N0 HaOMIOZEHMIO TEMIOBOTO PACIIUPEHHAS Ta30B, XHAKOCTEM H

TBEPJIBIX TEIL

4. Omnpenenenne naBleHus BO3AyXa B GaJIOHE IIPUIIA,

5. OmBITEI, AEMOHCTPUPYIOUIKE 33aBACHMOCTH [AABIECHUA BO3IYXa OT €ro

00b8Ma U HarpeBaHUs WITH OXITaK/ICHHUA.

6. Ilpomepka rumoTe3nl TUHEHHON 3aBUCHMOCTH ANMHE! CTONOMKA KHUIKOCTH

B TEPMOMETPHYCCKOHR TpyOKe OT TeMIEPATypHI.
7. HaGmopenue wu3MeHeHWs BHyTpeHHeW DHEPIMH Tella B pe3yJbTaTe
Teronepeauy ¥ paboThl BHEIIHAX CHIL

8. Hccrnenopanme sBJeHHA TEMIOOOMeHa TPH CMEINHBAHHH XOIORHOM U

ropsseii BOJHL. -

9. OmpeneneHne KOJIMYECTBA TEIJIOTH, ITOJY4EHHOIO BOROM IIpH

TEMI00OMeHe ¢ HarpeThIM METANTUIECKUM LIIHHAPOM.

10. Onpenenenue yAeIbHOM TEINIOEMKOCTH BELIECTBA.

11. Mccienoranne mpoLecca uerapeHus.

12. Onpesienenye OTHOCUTEILHON BIaKHOCTH BO3AyXa.

13. OnpepeneHne yaeNnbHON TEIIOTHI [IIaBICHHA IhJa.

Paspgen 7. JuexrpavecKkne B MATHATHBIE ABJICHHSA.

Dnextpusauus Ten. [IBa poja 3neKTpHYeCKHX 3apsgoB. BsauMozeicTsue
3apKEHHBIX Tel. 3akoH Kyirona (3aBHCHMOCTE CHIIBI  B3aMMOJEHCTBHSA
3apPOKEHHBIX TEl OT BEJIMYAHEI 3apPAZIOB U PACCTOSHHUSA MEXY TellaMH).

- Onextpudeckoe none. Hanpsx€HHOCTH 3nekTpudeckoro nomns. Ilpuanun
CYIepHO3UIMH SNEKTPUISCKUX HoJieli (Ha Ka4eCTBEHHOM YPOBHE).
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Hocureiu >neKTpHYECKHX 3apAfOB. DIEMEHTApHBIN SNEKTPAYECKHH 3aps.
Crpoenne  aroma. [IpoBoZHHKE W = JEAIEKTPHKA. 3aKOH  COXpamHeHMs
3MEKTPUYECKOr0 3apsaa.

DNeKTpHYECKHH TOK. YCIOBHMS | CYHIECTBOBAaHHA 3IEKTPHYECKOTO TOKA.
VICTOYHMKH MOCTOSHHOTO TOKa. JIeHCTBHS. SIIEKTPHYECKOro TOKa (TEmioBOE,
XMMHUYECKOe, MATHUTHOE). DIEKTPAIECKHUHA TOK B )KHAKOCTAX M ra3ax.

Onextpuaeckad Oens. Cuma  Toka. DNEKTPHUECKOE — HANpPSKEHHE.
ConpoTHBICHUE TIPOBOJHMKA. YIENBHOE COMpPOTUBIEHHE BellecTBa. 3axoH Oma
Ins  ydactka memd. llociejgoBatenbHOe M IApALIENbHOE  COeNHHEHHE
IPOBOJHUKOB. '

PaGora W MOINHOCTH OJNEKTPHYECKOro TOKa. 3akoH Jxoyms—Jlenia.
DnexTpUYecKHe HEMU U NOTpeOUTeNd SNeKTpUIecKor sueprun B 61Ty, KopoTkoe
3aMbIKaHHE.

IlocTosHasle  MarHWThl.  B3ammofelicTBME  TIOCTOSHHBEIX  MarHHTOB.
MarnuTHOe nosie. MarauTHOe none 3eMIM M €ro 3Ha4eHUe NI XKHU3HK Ha 3eMie.
Oneir Opcrega. MarautHoe DoJieé DIEKTPHYECKOTO TOKA. llprMeHeHWe
3NEeKTPOMArHUTOB B TeXHUKE. [leiicTBHE MarHUTHOIO MTONA Ha IPOBOAHHK C TOKOM.
DNeKTpOABHUIraTeNh IOCTOSHHOIO TOKa. MCIoNb30BaHME 3SNEKTpoJBUraTeNicd B
TEXHUICCKUX YCTPOUCTBAX U HA TpchnopTe.

Onzrter @apazes. SIBnerue >IeKTPOMArHUTHOW wHAYKumK. [Ipasmwio Jlenna.
Snexrporedepatop.  Crocobbl  IOAyYeHMs  SNEKTPHYECKOM  DHEpIUd.
DJIEKTPOCTAHIIAM Ha BO3OOHOBIIAEMBIX UCTOUHUKAX SHEPIHH.

Hemoncmpauuu. |
DneKTpA3ams Te.

Jlpa posa SneKTpUdecKuX 3apsoB M B3aRMOAEHCTBIE 3apsHKeHHBIX Tell.
YcTpoiieTBO U AEUCTBUE SIEKTPOCKOIIA.

DekTpocTaTHYECKas HHAYKIHA.

3aKoH COXpaHEHMS NIEKTPHICCKHX 3apAIOB.

[TpoBOOHHUKY ¥ JUNIEKTPHKH.

MoJieupoBaH¥e CHIIOBBIX IMHHH 3EKTPHIECKOTO OIS
Hcrounmky nOCTOSIHHOTO TOKA.

JlefCTBUS INeKTPAYECKOrO TOKA. |

10. DNEKTPUIECKUH TOK B KHUIKOCTH.

11. I'a30BEI# pa3psa,.

12. i3smepeHue CUIIbI TOKa aMIIEpMETPOM.

13. Mi3sMepeHne 51eKTPIYeCKOr0 HAIPLKEHHA BOJIETMETPOM.

14. PeOCTAT M MarasiH CONpPOTHRICHHIL.

15. B3auMozieiicTBHE TIOCTOSHHBIX MAarHUTOB.

16. MojienupoBare HEBO3MOXKHOCTH Pa3JelieHHs IIOIFOCOB MarHuTa.
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17
18
19
20
21
22
23
24

25

. MozenupoBanyie MAarEUTHBIX TOJEH HOCTOIHHBIX MATHUTOB.

. Omeit Opcrena.

. MarumTtHoe 1one Toka. DIeKTpOMartur.

. JleficTBHEe MarHUTHOTO MOJIA HA TPOBOAHMK C TOKOM.

. JNEeKTPOJIBUTATENh NOCTOTHHOTO TOKA.

. Uccnegoranne sBieHUS S1€KTPOMATHHTHON MHIYKIIHMY.

. Onbiter @apajies.

. 3aBUCHMOCTb HANpaBNeHWS WHIYKOMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHKHOBEHHS.

. DIEKTPOreHepaTop HOCTOIHHOTO TOKA.

JlaGopamopusie pabomet u onsimot.

1.

o un s w

10.
11.

12

13.

14,
15.

16

Onpitel o  HaGIONEHWIO DIEKTpU3aNuM Tel WHAYKUHEH W IpH
CONPUKOCHOBEHWH.

HUccrnenosanre JeHCTBHA 5IEKTPHYECKOrO MO HA IPOBOTHHMKHA H
TUITEKTPUKHA.

Cb6opka 1 npoBepKa paboThI ITEKTPAYECKOH LeNu IMOCTOAHHOIO TOKA.
WUsMepenue u perymapoBaHHie CIIIBI TOKA.

W3Mepenue U perynupoBanne HAPsKEHHS.

HccnienoBanre 3aBHCHMOCTH CWIIBI TOKA, HWAYIIETO depe3 Pe3nucrop, OT
COITPOTHBIICHHMS PE3NCTOPA M HANPSLKECHUA Ha PE3NCTOPE.

OnsIThL, JEMOHCTPHPYIOIIHE 3aBUCHMOCTh SNEKTPUYECKOTO
CONPOTHBIIEHUA MPOBOJHMKA OT €ro JAIWHEL, IUIOMAAM TIONEePEeIHOTO
CEeYeHHs U MaTepuaia. '

IlpoBepka nOpaBuNa CIOXKEHHS HAUPHKCHAN HOPH TMOCIEHOBATEILHOM
COEIVMHEHHH JIBYX PE3IUCTOPOB.

IlpoBepka mpaBuma g CWIBl TOKAa IIPM NApAJUICIIBHOM COEIUHCHHU
pPE3UCTOPOB.

Onpeaenenue paboTH SISKTPUUECKOTO TOKa, HIYIIEro Yepes pesucTop.
Onpenenenyne MOIIHOCTH IEKTPHYECKOrO0 TOKa, BBIACIAEMOH Ha
pe3ucTope.

Uccnenopanue 3aBUCHMOCTH CHIIBI TOKa, UAYIIErO 9epe3 JIaMIIo¥kKy, OT
HaIpPsLKEHUA HA HEH.

Onpepenenne KI1/] narpesarens.

Hccnenosanyie MarHUTHOIO B3aHMOICHCTBHA NOCTOSHHBIX MArHATOB.
Usydenne MarHMTHOTO TIONS DOCTOSAHHBIX MarHMTOB IpH X
00beIMHERNH ¥ pa3/ieICHUH.

. Uccnenosanme neiicTBys SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JAEMOHCTPHPYIOLIHE 3aBUCHMOCTE CHJIbI  B3aUMOIEHCTBHS
KaTyNIKH C TOKOM M MarHudTa OT CHUNBl TOKA ¥ HanNpaBleHHS TOKa B
KaTyuike.

18. Misy4enue nefCTBIA MArHATHOTO NOJIA Ha MIPOBOAHHUK C TOKOM.

19. KoHCTpyHpOBaHue U n3ydeHue paboThl SHeKTpOABATATENs.

20. Uamepenue KIT]] snekTpoaBATaTEIbHOM YCTAHOBKH.

21. OUBITEL 1O HCCNEJOBAHMIO SBICHHUS BIEKTPOMATHUTHOW WHIYKIIHH:
HCCIIeIOBAHNE WM3MEHEHUN 3HA4YCHWS M HANpaBleHUs HHAYKLHAOHHOIO
TOKa.

9 KJIACC

Paznen 8. Mexannudeckue sBiaeHHs.

Mexanngeckoe pgpmwxenue. Marepuaibnas Touka. Cucrema orTcyéra.
OTHOCHTENBHOCTE MEXAHHWYECKOTO [IBMWXEHWA. PaBHOMEpHOE NpAMOINHEHHOe
asmxenve. HepasaoMepHoe npsMonveeiiHoe nBmxenue. CpefiHIs U MTHOBSHHAN
CKOPOCT5 Tella P HEPABHOMEPHOM JBMKCHHUH.

Yckopenue. PaBHOyckopeHHOe TipAMonuHeRHoe npuxeHue. CpobGomgHoe
naaenue. Onertel [amnes.

PaBHOMEpHOE ABWKeHWe Mo oKpyxHocT. Ilepwon u wactora obpaineHus.
JInreiiHaa ¥ yrinosasg cKkopocTH. LleHTpoCTpeMHUTEIEHOE YCKOPEHHE.

Tepreiit 3akonr Hetotona. Bropoi 3axon Helotona. Tpetuii 3akon HeroToHa.
IIpyHOAN Cyneprno3AnEA CHIT.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuiia TpeHHS CKOIBKEeHMs, CHIa
TPEeHAA IIOKOS, IpyTHe BI/bI TPEHU.

Cana TSXeCcTH M 3aKOH BCEMHPHOTO TATOTEHMS. YCKOpeHHe CBOOOAHOTO
nageHus. Jpwxenune maaHer Bokpyr Conmna. Ilepasg xocMmuueckas CKOPOCTB.
HegecomocTs 1 neperpysku.

PaBHOBecue MartepmanbHOM TOukM. AOGCOmOTHO TBEpAOE Teno. PaBHOBecHE
TBEPJIOro TeNa C 3aKpelnEHHON ochio BpanieHus. MoMeHT cuisl. LIeHTp TsbxecTH.

WMmMnynec Tena. smenenne umirynsca. IMImynec cuiibl. 3aKOH COXpaHEHMS
uMITyibca. PeakTHBHOE JBHKEHUE.

Mexanudeckas pabota @ MommEOCTh. PaboTa cun TsKeCTH, YNPYIOCTH,
tpenus. Cea3b SHeprud U paborhl. [oTeHnpanpHas SHEprus Tena, NOAHATOrO Haj
IIOBEPXHOCTHIO 3eMyH. [ToTeHIMaIbHas SHeprus cxaTol npyxuHel. Kunetndeckas
SHeprus. TeopeMa 0 KMHETHUYECKOW SHEpruM. 3aKOH COXPaHEHHS MeXaHHYECKOH
' DHEPI'HH.

Hemoncmpauun.
1. HabmopeHne MeXaHMYECKOTO ABMIKEHHS Tela OTHOCUTENBHO Pa3HBIX Tell
oTcuéra.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHHE NyTell M TpaeKTOpHii ABMKEHHS OFHOIO M TOTO e Tela
OTHOCHTENBHO Pa3HEIX Tell OTCUYETA.

H3mepenne cKOpOCTH M yCKOPEHHs PAMOIMHEHHOTO JBIIKEHIIS.
WUccnenopanne NpU3HAKOB PABHOYCKOPEHHOT'O ABMKEHHS.

Habmoenune BruKeHns Tena 10 OKPYKHOCTH.

Ha0mroleHne MexaHHYeCKHX gﬁnermﬁ, IMIPOHCXOAAIHX B CHCTEME OTCHETa
«Tenexka» 1mpu e€ paBHOMEPHOM W YCKODEHHOM JIBHKEHHH
OTHOCHTENHHO KaOHHeTa (HIMKH.

3aBHCHMOCT YCKOPEHHs Tella OT MacChl Tejia W JeHCTBYIOUIEH Ha Hero
CHITBI. '

Ha6mrozienye paBeHCTBa CHJI IIPH B3aHMOAEHCTBUY Tell.

WsmencHue Beca Tena IpH YCKOPEHHOM [ABHKEHHH.

Ilepenaua AMITyIbCa NPH B3aUMOJIEHCTBUH TelL.

Ilpeo6GpazoBanus 3HEPTHIH NPH B3AUMOACHCTBHHE TEIL.

CoxpaHeHHe UMITyJIbCa IPH HEYIIPYTOM B3aUMOJIeCTBHM.

CoxpaHeHNe HMITybca NpH a0COMOTHO YIPYIOM B3aUMOICHCTBHH.
HabmoaeHne peakTHBHOTO ABHKECHUS.

CoxpaHeHte MeXaHWYeCKO#H SHEPTrUM TPH CBOGOIHOM NaiCHHH.
Coxpanenne MexaHWIeCKOH SHEPTAM NPH JBIKSHUH Tella IO AeHCTBHEM
MPYKAHBL.

Jla6opamopusie pabomer u onvimet.

1.

KoHctpynpoBaHue TpakTa Ui pa3roHa W JalbHEHIIEro paBHOMEPHOIO
JBHJKCHHMS [TAPUKA WM TEICKKH.

Onpenenenne cpefHedl CKOPOCTH CKONBXEHUS OpycKa WK JBUIKCHUS
LIAPHKA MO HAKIOHHOW IUTOCKOCTH.

Onpenenenne yCKOpSHWA Tela NPHA DPaBHOYCKOPSHHOM JIBHMKEHHMH IIO
HaKIOHHOY MIIOCKOCTH. \

Hccnenoranne 3aRUCHMOCTH IyTH OT BpPeMeHM IPU PaBHOYCKOPEHHOM
JIBUKEeHUU 6e3 HadalbHOMW CKOPOCTH.

IMpoBepka TIHWIOTE3B: €CIY TIPA PAaBHOYCKOPEHHOM JBRMXKeHMM 6e3
HAYaIbHOM CKOPOCTH IIyTH OTHOCATCS KaK psAl HEYETHRIX YHCEN, TO
COOTBETCTBYIOILME NPOMEKYTKH BPEMEHH OJIMHAKOBEI.

Hccnenosanne 3aBHCHMOCTH CHIIBI TPEHUS CKOIBKEHHS OT CHIIB
HOPMaJbHOTO JaBICHUS. '

Onpepenenne ko3¢ GUIUESHTA TPEHUA CKONBKCHUS.

Onpenenenue KECTKOCTU NPYKUHBIL.

Onpenenennie paboThl CHIBI TPEHUS NPU PaBHOMEPHOM [BHXKCHHUH TeNa
IO TOPH3OHTANILHOM IOBEPXHOCTH.



10. Omipezienienne  paboThl CHNLI YOPYrOCTH NP IOABEME Ipy3a ¢
HCTIONB30BAHMEM HETIOBIKHOTO M TIOJBIKHOTO GIOKOB.

11. MI3y4enue 3aK0Ha COXpaHEHUS SHEPTHH.

Paznen 9. Mexanndeckre KoJIe0aHMA B BOJIHDI.

Konebarenshoe fpmkenue. OCHOBHBIE XapaKTepUCTHKH KONeGaHHMit: IepHoz,
4acToTa, aMIuIMTyAa. Martemarugeckuii 1 npyxHHHEIE MasThHukd. Ilpespamenue
SHEPIUH IIPY KONlebaTeIbHOM IBHKEHUH.

3atyxaromue  koneGanws.  BremHyxneHmsle — koneGamus.  Pesomasc.
Mexanudeckue BonHB. CBOMCTBA MEXaHMYECKHMX BOJH. I[IpOJONBHBIE H
nonepevHsle BONHLL JITMHA BONHBI M CKOPOCTE €€ pacCmpOCTpaHeHHs.
MexannJdecKkue BOJIHbI B TBEPAOM Telle, CeiiCMUYECKHE BOTHBL.

3Byk. ['poMKocTE 3Byka W BhICOTa ToHa. OTpakeHue 3Byka. MHpa3sByk H
YJABTPa3ByK.

Hemoncmpauuu.

1. Habmopenne konebaHmii Ten Imof AeHCTBUEM CHMIBL TSDKECTH M CHIBI
YOPYTOCTH.

Habmonenue xonebanmii rpy3a Ha HUTH U HA TIPYXKHHE.
Habmoaenue BRIHYXICHHBIX KOTeOaHui ¥ pe30HaHCa.
PacripocTpanenye IpoA0NBHEIX U TIONEPEIHBIX BONH (Ha MOAETIN).
HaGnrozierye 3aBHCHMOCTH BEICOTHI 3BYKa OT YaCTOTHL
. AxycTHYecKUM pe30HaHC.
.JIa6opamopnbte pabomsl u onsimal.
1. OmpeneneHre 4YacTOTHI M Iepwoja KojlebaHMii MaTeMaTHYeCKOro
MasTHUKA.

2. Omnpepenenye 9acToThl U Nepuoa KojaebaHuil IpyKUHHOIO MasTHHKA.

3. Hccnemopanue 3aBUCHMOCTH TepHofa KoneGaHUi IMOJBEIEHHOIO K HHTH

rpy3a OT AJIUHBI HUTH.
4. Wccnemopamue 3aBUCUMOCTH Tieproaa KoylebaHui MpyKUHHOIG MaATHHKA
OT MaccHl Ipy3a.

5. TlpoBepka He3aBHCHMOCTH IEPHOAa KollebaHUl rpysa, NOABEMIEHHOIO K
HWTH, OT MacChl Tpy3a.

6. OUBITEl, JEeMOHCTPHPYIOMIHAE 3aBHCUMOCTh Iepuoga  KojeOaHui
IPY>XHHHOTO MAATHHKA OT MaccCHl Ipy3a | )KECTKOCTH NPYKHHEL

7. Wamepenne yckopenus cBOOGOIHOTO NageHusL.

Pazaen 10. DnekrpoMarHuTHOE NOJI€ H NeKTPOMarHMTHBIC BOJHBEI.

DNeKTpOMarHuTHOE  Toje.  OJIEKTPOMarHWTHBIe  BoiHbBL.  CBoiicTBa
snekTpoMarHUTHEIX BoOmH. [llxana snexTpomarEWTHBIX BOJNH. Mcmonb3osanne
SIIEKTPOMArHUTHBIX BOJIH I COTOBOH CBS3H.
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OinexTpomarauTHas npupona cBera. CKOPOCTH CBeTa. BOHOBBIE CBOWCTBA
CBeTa. '

Hemoncmpayuu.

1. CpolicTBa 3IE€KTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTRA CBETA.

Jlabopamopnuie patomsr u onstimel.

1. MsyyeHume CBOMCTB 3MEKTPOMATHHTHEIX BOJIH C TOMOIIBIO MOGHIBHOTO

TenedoHa.

Paznen 11. CreroBble aBjieHHS.

JlyaeBas  mozens  cBeta. Hcrtounumku  cBera.  [IpsmonmHelHoe
paciipocTpanenue ceera. 3atMenus Connuna m Jlynst. Otpaxkenue ceera. [Ltockoe
3epKano. 3aKOH OTpaKeHHs CBETa.

Ilpemomnenne cBera. 3akoH NpeNoMiIeHHMA CBeTa. IlONMHOe BHyTpeHHee
oTpaxeHue cBeTa. Mcnonp30BaHWE TONHOTO BHYTPEHHETO OTPAXEHHA B
ONTAYECKUX CBETOBOJAX.

Jiumaa. Xox nydelt B muHze. OmnTuueckas cucreMa (OTOANTApaTa,
MHKpOCKOIla M Teneckoma. ['71a3 kak omTmuecKkas cHcTeMa. Biu3opykocTs u
JAEHO30PKOCTS.

Pasnoxenue Oemoro cBera B cmektp. Omeitel Heiotona. Croxkenwe
CIeKTpalbHBIX BETOB. Jlucnepcus cBeta.

Hemoncmpayuun. .

[psMonmHEiHOE pacpocTpaHeHUe CBETA.

OrpaxeHne cBeTa.

Ionmygyenne n300paskeHnii B INIOCKOM, BOTHYTOM H BHIIIYKJIIOM 3€pKaliaX.

IIpenomnenure cBerta.

Outuyeckuii CRETOBOJ,

Xox nydeli B cobuparomeil nunse.

Xop myuel B paccedBaiolIeH JIMH3E.

[Tonyaenne n306paxkeHUi C TOMOIIBIO JIHHS.

ITpunnum nedictBus dhoToalnnapara, MUKpOCKONa X TeIECKOIIA.

10. Mozens rnaza.

11. Paznoxenune 6enoro cBeTa B CHEKTP.

12. [Tomydenne Genoro csera MpH CIO)KEHMH CBETa Pa3HbIX IBETOB.

JIabopamopnuie pabombut u onsimot.

1. WccnemoBanme 3aBHCHMOCTH YITIa OTPAXSHHMA CBETOBOIO Jyda OT yIia
nagcHUs.
UsydeHue xapakTepUCTHK H300paXeHus NpeaMeTa B IIJIOCKOM 3€pKalie.
Hccienoranue 3aBHCHMOCTH Yrila TIPeIOMIIEHUS CBETOBOTO JIyda OT yIia
NaficHHA Ha TPAHMIIE «BO3YX—CTEKIION.
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4. Ilomydyenue n306paxkeHnit ¢ MOMOIIBIO cOOUparomIel THHBHL
Ompenenenne GOXyCHOro pPacCTOSHUS M ONTHYECKOH CHIBI cOOHparomei
TVH3EL

6. ONBITHI IO PA3NOKEHHIO OEIOTO CBETa B CHEKTD.

OmbiTel MO BOCOPHUATHIO LIBETA NPEAMETOB NPH HX HaGMIOAeHHH depe3
LBETOBbIE QHIBTPEL.

Pasnen 12. KBanTOBbBIE AABJIEHHA.

Ongerrel Peseppopaa u miaserapHas Momens atoma. Mogens aroma Bopa.
Hcnyckanue u norsnomesue cgeta aromoM. Kpantsi. Jlune#iyatsie CriekTpsl.

PanroakTuBHOCTE. Anbha-, 6eta- u ramMma-mnyuenus. CTpoeHUe aTOMHOTO
sapa. Hyknommas Mogens artoMmMHOro sapa. Mzotomsl. PammoaxTuBHEIE
upespamenus. [leproz monypacmnaza aTOMHBIX AA€Ep.

AnepHele peakumu. 3aKOHBI COXpPaHEHUS 3apAAOBOTO M MACCOBOTO YHCEL.
OHeprus CBsi3sH aTOMHBIX sfep. CBia3b MacCEl M SHeprud. Peaknuml cWHTE3a M
neneHus saep. Ucrtounuxy saeprun CoHa U 38831,

SAnepnas sHepretuxa. JlelicTBUS pajdOaKTUBHBIX HAITy4eHWH Ha JKHBBIE
OpraHW3MBl. |

Hemoncmpauuu.

CreKTphl H3ydeHus U ITOTTIOMEHHSI.

CrexTpsl pa3TiYHbIX Fa30B.

Coextp Bomopona.

Ha6mofenue TpekoB B kamepe Brincona.

PaGora cuéTauka HOHU3UPYIONHX U3MYICHUM.

. Peructpauus u3myueHns NpUPOTHLIX MAHEPATIOB U MPOIYKTOB.
ﬂaéopamopnue pabomut u onsimot.

1. HabmopeHue CIUTOIIHEIX W TMHENYATHIX CIIEKTPOR M3ITy9eHM.

2. Hccnenosanre TpeKOB: U3MEPECHWE SHEPrHU 4YacTUALBI IO TOPMO3ZHOMY

yTH (1o PoTorpadusm).

3. VisMepenue paguoaKIHBHOTO (PoHA.

IHoBTOopHTENLHO-0000 a0 MOAYIE.

[ToBTOpHTENEHO--0600MIAIOITHIA MOAYIE MpEIHA3HAuYEH AJI1 CHCTEMATH3AIHN
#  obo0meHwss TNPEIMETHOIO COICpXKAaHMA M OOBITA  JACATENLHOCTH,
MPROGPETEHHOTO PH W3yISHUH BCETO Kypca GHU3UKH, a TAKXKe JJId IOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY 3%K3aMeHy WO Ouspxke mud o0ydarommxcs,
BEIOPABIIKX HTOT Y9eOHBI peaMeT.

Ilpy u3yueHAn AAHHOTO MOXYJS PEealHu3yioTCd UM CHCTEMATH3HPYIOTCS BHILI
TesTeLHOCTH, HA OCHOBE KOTOPBIX 00ecIieuMBaeTCs JOCTHKCHUE NPEAMETHEIX M
METaNpeIMETHRIX  IUIAHMPYEMBIX  pe3ysbTaroB  oOydenms, (QOpMHpyeTCH
€CTeCTBEHHOHAYYHAsd TPaMOTHOCTH: OCBOCHHE HAYHHBIX METOHOB HMCCICHOBaHHUS
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SBICHUH TIPUPOJHL ¥ TEXHHKH, OBIAJICHHE YMEHWAMH OOBSICHATH (U3MUecKHe
SIBICHHSA, TPUMEHAA IONydYeHHble 3HAHWA, pellaTh 3a7la9d, B TOM YHCHe
KaYeCTBEHHEIE W 3KCIEPHMEHTATBHEIE.
ITpuHnMNHanbHO AeATeNBHOCTHBI XapakTep AaHHOTO pasfelia peald3yercs
32 CYéT TOro, 4ro oOyYalomMecs BEITONHSIOT 3a7aHMA, B KOTODEIX MM
IpearaeTcs:
Ha OCHOBE TIONYYCHHBIX 3HAHWM pacloO3HABATh M HAYIHO OOBSICHATH
¢r3pueckue IBIeHUA B OKPYKAIOIIEeH IPAPO/e M TIOBCEAHESBHOMN KU3HY;
UCIIONB30BATh HAYYHEIE METOB! MCCIEHOBAHNS (H3HIECKHX ABICHH, B TOM
9KCcle AJi IPOBEPKU TMIOTe3 U HNONYyYEHHS TEOPETHIESCKHAX BHIBOOB;
OOBACHATE HAyYHBIC OCHOBBI HAaHOONee BAXKHBIX JOCTHXKEHHWH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, TIPAKTUYECKOro UCIIONB30BAHUS Pa3IMYHLIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPAlICHHS H COXPaHEHUs BCEX W3BECTHHIX BHJIOB
SHEprum.



IVIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSI NPOIPAMMBI IO
®U3HUKE HA YPOBHE OCHOBHOI'O OBIHEIO OFPA3OBAHUS

Wzydenve Gu3nku Ha ypoBRHE OCHOBHOTO 00IIEro ofpaszoBaHms HapaBIICHO

Ha AOCTIKEHHE JITYHOCTHBIX, METAPEIMETHEX ¥ IIPEJMETHRIX 00paz0BaTeNbHbIX
pe3yIbTATOB. '

B pesynsTare u3ydeHna GM3MKU HA YpOBHE OCHOBHOIO 00LIEro 06pa3oBaHus

y obygaromerocs 6yayT cOpMUPOBaHE! CleyIOIIHe JUYHOCTHBIE Pe3yJbTATE B
9aCTH:

1) naTpuoTHYECKOr0 BOCIIHTAHNA:

— NpOsABNEHHE HHTEPeca K HCTOPHHU ¥ COBPEMEHHOMY COCTOSHHIO POCCHICKOM
(HU3UYECKOli HAYKH;

— IIEHHOCTHOE OTHOUICHHE K JOCTHKEHUIM POCCUNCKUX YHEHBIX--(DM3HKOR;

2) rpasAaHCKOrO H JYXOBHO-HPABCTBEHHOTO BOCTIHTAHHA:

— I'OTOBHOCTH K aKTHBHOMY Y4acTHIO B OOCYKASHUH OOIIECTBEHHO 3HATMMEIX
M O3THYECKAX npobneM, CBA3AHHEIX C TIPAKTHYECKHM INpHUMEHEHHEM
JOCTWKEHNH (QU3HKY;

— OCO3HAHHME BAXHOCTH MOPAIBHO--3TUYECKUX NPUHLMIIOB B JEATENBHOCTH
Y4EHOrO; |

3) 3¢TeTHYECKOr0 BOCIIHTAHHSA:

— BOCIIPUSATHE 3CTETHUECKUX KadecTB (U3MUECKON HaykH: €€ rapMOHHYHOTO
TIOCTPOEHMS, CTPOI'OCTH, TOYHOCTH, JIRKOHUIHOCTH;

4) HEeHHOCTH HAYYHOr 0 NO3HAHHUH: _

— OCO3HAHMe ICHHOCTU (HU3UIECKOH HAYKH KaK MOIIHOIO MHCTPYMEHTA
TIO3HAHUSI MUpPa, OCHOBBI PAa3BUTHS TEXHOJOIWH, BaXKHEHIIEH COCTaBIISIOIIEH
KyJNbTYpHL;

— pa3BUTHE HayYHOH JI00O3HATENBHOCTH, MHTEpEca K HCCIeA0BATENBCKOH
JIeITeNBHOCTH;

5) <¢opvmrpoBaHHA  KyJAbTYpbl 3[A0pOBbA H  SMONHOHANBLHOIO
OaaronoJryuns:

— oco3HaHHe IeHHOCTH Oe3omacHOro o0Opasa XH3HM B COBPEMEHHOM
TEXHOJIOTAYECKOM MMpe, BaXXKHOCTM TMpaBui Oe300aCHOTO IIOBEJEHUA Ha
TPaHCIIOPTE, HA JOpOrax, ¢ 3MIEKTPUIEeCKUM U TEemJIOBEIM O60pYIOBaHHEM B
JIOMAIIHUX YCIOBUAX; k

— c(OPMHPOBAHHOCTh HaBBIKA pe(JEeKCHM, NPH3HAHHE CBOCIO IIpaBa Ha
ommbKy ¥ TaKOro XKe IMpaga y Apyroro 4ejloBeKa; |
6) TPyAOBOro BOCHHTAHHSA:

— aKTHBHOE YYaCTHe B PelleHMM IPakTUYecKMX 3ajad (B paMKaxX CeMBbH,
o0Opa30BaTellbHOW OpraHW3alldd, TIoOpojAa, Kpasf) TEXHOIOTMYEeCKOH H



COLMANTHOH HANPaBIeHHOCTH, TPeOYIOIMX B TOM ddcie H (GUIMYSCKHX
3HaHMUI;

¢ — MHTEPEC K NPaKTHYECKOMY H3Y9IE€HHIO OpodeCCHil, CBA3AHHEIX ¢ (DH3HKOIM;

o 7) 3K0JIOTHYECKOTO BOCTIHTAHHA: ‘

¢ — OpHEHTallMd Ha IPHMEeHEeHHe (U3NYECKUX 3HAHWM I pelieHUs 3a7a4 B
obnmacTu OKpyXKalomel CpeAnl, IUIAHMPOBaHHA IOCTYIIKOB M OIEHKH WX
BO3MOXHBIX IIOCIIEACTBUH JIIsL OKPY>KAIOINEH Cpeibl;

e — OCO3HaHWE IToOANBHOTO XapakTepa IHKONOTHIECKUX MpodJieM M myTel HX
pelIeHus;

» 8) aganTalMM K H3IMEHAIOMHAMCH YCJIOBHSAM CONMAILHOM H HPHPOXHOH
cpeabl:

e — TOTpeGHOCTH BO B3aUMOJEHCTBHH NPH BHIIOIHEHHH HCCICHOBAHUN H
IPOEKTOB (DU3MYECKOM HAUpPaBICHHOCTH, OTKPHITOCTE ONBITY ¥ 3HAHMAM
JpYTHX; |

* — TOBBIIEHWE YPOBHA CBOEGH KOMIOETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JEeATENBHOCTE,

* — NOTPeOHOCTE B JOPMUPOBAHHUYN HOBHIX 3HAHHHN, B TOM YHCIIE POPMYIHPOBATE
WJCH, TIOHATHS, THIIOTe3E! 0 GU3NYecKUX 00BeKTax H SBICHHAX;

e — Ooco3HaHue AeHUITUTOB COOCTBEHHBIX 3HAHWM M KOMIETeHTHOCTEH B 00nacTa
UKy,

e — IUIAHUPOBAHHE CBOEr0 Pa3BUTHA B INPHOOPETEHHH HOBBIX (H3MYECKHX
3HaHUMY;

» — CTpeMJICHHE aHAJM3UPOBATh U BEIABILITH B3aUMOCBSA3H IIPHPO/L], obLIecTBa U
9KOHOMHKH, B TOM THCJIE C HCIIONIb30BaHHeM (BH3HYECKUX 3HAHWUH;

e — OIICHKA CBOMX JCHCTBHM C YYETOM BIHIHHSA Ha OKPYKAIOLIYI0 Cpeny,
BO3MOXHBIX TNI00aNBHEIX TIOCTEACTRUH.

METANTPEJMETHBIE PE3YJIBTATDI

B pe3yneTare OCBOSHMS MHpOrpaMMbl 1o ¢U3@Ke HA YPOBHE OCHOBHOTO
obuiero oGpazoBanms y obydaromerocs 6yayT chopMUpOBaHEL MeTanpeAMeTHbIe
pe3yJIbTATHI, BKIIOYAIOITHE I03HABATENBHEIE YHUBEpCATbHEIe yueOHbIe NeficTRu,
KOMMYHHKATUBHEIE  yHHBEpCanbHEiE yueGHBIE  geliCTBHA, pETryISTUBHBIE
yHHBepCaJIbHEIE YUeOHbIE ACHCTBHS.

Ilo3naBaTenbHbIe YHUBEPCcAJbHLIEC yYeOHbIC JeHCTBUA

bazoBbie Jorudeckne gecTrBaa:



BRUBIATE W XapakTepyu3oBaTh CYMIECTBEHHBIE NPH3HAKH OOBEKTOB
(s1Bnenuit);
YCTaHABNMBATh CYyINIECTBEHHAIN NIPH3HAK KIaCCHM)HUKAIMU, OCHOBAHUS IS
0b0bmenns v cpaBHEHHS,
BBIABIATD 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBAEMEIX (PaKTax,
JaHHBIX ¥ HaGMIONEHUAX, OTHOCIINUXCS K (OUBHYECKHM ABJICHHAM;
BBUIBIIATH IIPUYMHHO--CIIEICTBEHHEIC CBA3M TPH W3YYCHHH (DH3HIECKHAX
SBIICHHA W TPOLECCOB, JENIATh BBIBOAB! C MCIIOIL30BAHUEM J€{YKTUBHEIX
H WHAYKTHBHBIX YMO3aKIIOYeHUH, BEIIBUTATE TAIOTE3b] O B3aHMOCBI3IX
(bU3MYeCKHX BeTWYHH;

CaMOCTOATENIEHO BHIOHPAThH cnocoﬁ pemienus yue6HOU (usHIecKoi
3ala4u (CpaBHEHHE HECKOJNBKWX BApUAHTOB pEleHHUs, BHIGOp Haubonee
TOIXOIAMIETO ¢ YUETOM CAMOCTOSITENBHO BEIEICHHBIX KPHTEPHEB),

baszoBnle Hcea €10BaTeJbCKHE ICHCTBHSA:

HCIIONB30BATh BOIPOCE! KaK HCCIIEOBATENBCKHM HHCTPYMEHT IO3HAHMS;
[IPOBOJUTE 110 CAMOCTOATENHEHO COCTABIICHHOMY ILTaHy OIBIT, HECIOKHBIHA
¢bu3ndeckuif 3KCTIEpUMeHT, HebGoJBImoe HUCCIefoBaHHE (DHIUIECKOTO
ABIICHUS;

OLIeHMBaTh Ha NPHMEHHUMOCTh U JOCTOBEPHOCTH WH(QOPMAIMIO,
MONYYSHHYIO B XO/Ie MCCHEeJOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENHHO (opMyTUpOBaTH 060OIEHUS W BHIBOJIBI IO Pe3yJIbTaTaMm
IpoBeAEHHOTO HAOMIOAEHNU A, OTIBITA, UCCIIEOBAHMS;

IPOTHOZUPOBATh BO3MOXKHOE JanbHelillee pa3sBUTHE (U3HYECKUX
IPONIECCOB, 4 TAKKEe BRIAIBUTATH IIPEATNOIOXKEeHUS 06 X Pa3BUTHH B HOBBIX
YCIOBHAX Y KOHTEKCTaX.

PaGora ¢ uadopManueii:

OPUMEHATE Pa3iW4YHbIe METOABI, HHCTPYMEHTH H 3alpOCHl IIPH IIOHUCKE H
orbope MH(GOPMAIMN WM FAHHBIX C y4ETOM NpeAIOKEHHOM yqe6ﬂon
(GU3MIeCKOi 3a1aun;

AHAJIN3UPOBATH, CHCTEMATHIMPOBATL W MHTEPIPETHPOBATh MHPOPMAIHMIO
Pa3MHYHBIX BEAOB H GOPM IIPEICTABICHMAS;

CaMOCTOATENIEHO BHIOMpATh ONTUMANBHYIO (OpMy [pPeACTaBNCHUS
uHGOpMallMd ¥ HIUTIOCTPUPOBATH peIlacMble 3a/a4#  HECIIOKHBIMH
cxeMaMy, AuarpaMMaMH, HHOH rpadukoi 0 ux KOMOHHALHAAMHE.

KoMMyHHKATHBHLIE YHHBepCabHbIe y4eOHblie JeHCTBHA:

B Xome obCyxieHHs yuyeOHOrO MaTepuana, pe3yibTaToB JabopaTOpHBIX
paboT ¥ IPOEKTOB 3a4aBaTh BONPOCH] IO CYHIECTBY 0OCYKIaeMOH TeMBI 1
BBICKa3bIBaTh WCH, HalleJIeHHBIC Ha pEIICHUE 3az{atm W TOoJAcpKaHue
GIaroXkenaTensHOCTH OOICHUS;



COLIOCTaBILITE CBOM C}DKII;GHKH C CYKIOCHMAMH [ApYyruX YYaCTHHKOB
JMaora, O0HapyKUBaTh pasnﬁ‘(fme ¥ CXOZICTBO TO3HI{HIA;

BBIPAXKATH CBOIO TOYKY 3PEHMS B YCTHBIX ¥ MHCHMEHHBIX TEKCTAaX;
MyGIMYHO TIPEJICTABNATD PE3YNBTATH BLITONHEHHOTO ((M3HYECKOrO OIIbITA
(9KCIIEpUMEHTA, HCCIIEIOBAHNUA, MTPOSKTA);

IOHMMaTh M HCHONB30BaTh  NPEMMYINECTBA  KOMaHJHOM U
HHAMBUAYaNbHOH pPaboThl IpH peIleHWH XOHKPETHOM Qu3mveckoi
Ipobnemsr;

NPUHAMATE el COBMECTHOM AESTeNBHOCTH, OPraHH30BHIBATE JEHCTBHA
no €€ NOCTIKEHHIO: paclpefieliITh pPOJM, ODCYXKIATh TpPOLECCH |
Pe3yNBTATEl COBMECTHOH paboTHI, 06001aTh MHEHNS HECKONBKHX JIFOIEH;
BBIITOJIHATE CBOIO YacTh paboThL, JOCTUras Ka4eCTBEHHOIO Pe3yabTaTa 1o
CBOEMY HANPaBIECHMIO M KOOPAMHHPYS CBOHM JEHCTBHA C APYTMMH
4NIeHaMU KOMaHHb;

OLIEHHBATh KAa4eCTBO CBOECTO BKJIaAa B OOLIMN NPOAYKT IO KPHUTEPHSIM,
CaMOCTOATENBHO CHOpMyTHPOBAHHEIM YIACTHUKAMHU B3aWMOEHCTBHA.

PeryifnTHBHEIe YHHBepcalbHbIe ydeGnble NelicTBHS

Camoopranusanus:

BBIABIIATH NMPOONEME! B )KM3HEHHBIX M y4eOHBIX CHTyaIusX, TpeOyrommx
Ins pelueHns QU3NIecKuX 3HAHWMH;

OpMEHTHPOBATbCS. B  PAa3IMYHBIX IOAXOHAX NPUHATHA  PpEHICHUHN
(HH,uHBu,z{yénsﬁoe, NPUHATHE pellleHUd B IpyIle, OPUHATHE pEHICHUR
TpyIo);

CaMOCTOATENHHO COCTABIATH AITOPUTM PelIeHUA Ppru3ndecKoi 389y Wi
IIIaHa HCCNEJO0BAHUA C YIETOM HMEIOMMXCS PecypcoB ¥ COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHpPOBaTh NpeANaracMple BApUaHThl PEIUCHWA;
Aenath BHIOOp B 6paTh OTBETCTBEHHOCTS 32 PEIIECHHME.

CaMOKOHTpo.ﬂb, SMOUHOHAJTbLHLIA HHATEVIEKT:

aBaTh ageKBaTHYIO OHEeHKY CHUTyallMH M pejiaraTh IUIaH ¢€ H3MEHCHHUS,
OOBACHATE [PHIAHEI JOCTIDKCHHUA (HEAOCTHKEHHA) pPe3ylIbTaToOB
JIEATEeNBHOCTH, JABATEH OLEHKY MPHOOPEeTEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBEI B JEATEIHHOCTh (B TOM YHCHE B XOJ BBHIIOIHECHUS
(OU3MYECKOro WCCIEeIOBAHHS MIA NPOEKTa) Ha OCHOBE HOBBIX
0OCTOSATENBCTB, W3MEHMBIIMXCH CHTYal[dif, YCTAHOBIEHHHIX OMMOOK,
BO3HHUKIIMX TPYJAHOCTEH;

OLIEHWBATh COOTBETCTBHE PE3YJIETATA LS H YCIIOBUSIM;

CTaBUTEL ce0Gsi Ha MECTO APYTOTo HeloBeKa B XOJle CIopa HIIH JUCKYCCHU
Ha Hay49HYIO TeMY, NIOHHMaTh MOTUBBI, HAMEPEHUS H JIOTHKY APYTOro;



e TPHU3HABATH CBOE MPaBO Ha OUIMOKY NPH PEIICHUH (H3AYECKHX 33129 WA

B yTBEPKICHHAX HA HAyIHBIE TEMBI M TaKOe e IIPABO APYToro.

HOPEIMETHBIE PE3YJIBTATHI

K xoHuy o6yuenus B 7 kiaacce npeqMeTHLIE PE3yNbTATEH HA 6a30BOM YpOBHE
JOJKHBL OTPaXaTh CHOPMHUPOBAHHOCTD Y 00Y4AIOIMXCA YMEHMH:

HMCIIONIB30BATE  IOHATHS: (QU3MUeCKMe H  XWUMHYESCKHE  ABICHUS,
HaOMofieHAe, SKCIEPHMEHT, MOJiedb, IMIIOTe3d, €IMHHIB (PU3HYECKHX
BENMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSHHs BemlecTBa (TBEPIOE,
XHAKOe, ra3o00pasHOe), MexaHH4eckoe [BIKEeHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, TpPAMONHHEHHOE), TPaeKTOPHS, PaBHOAEMCTBYIOLAs
cuna, Jgedopmanms  (ympyras, — IJiacTMYECKasd),  HEBECOMOCTh,
COOOIIAIOMECH COCY/IBI;

pasnugate gBieHus (auddy3us, TENNoBOe MBHKEHHE YACTHIl BEINECTBA,
PaBHOMEpPHOE  JIBIDKEHWE, HEpaBHOMEpPHOE JIBHKEHHE, HHEpIHI,
B3aMMOJECHCTBHE Tell, PAaBHOBECHE TBEPHABIX TEN C 3aKPEILIEHHOHW OCHIO
BpalllcHHsA, I[epefava JaBleHUs TBEPABIMU TellaMH, MXUIKOCTAMH H
razaMd, arMochepHoe [aBieHWe, IUIaBaHWE TeJl, [PEBPAINEHUS
MEXaHWYECKOM >HEpriH) 1O OIUCAHMIO WX XapaKTEPHBIX CBOMCTB H Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JaHHOe PU3HUECKOe ABlICHNE;
pacro3HaBaTh INpOSBIEHWE W3YYCHHBIX (UIMYECKHAX ABICHHHA B
OKpYXalomieM MHpe, B TOM 4YHcle (H3UUEeCKHEe HABISHHA B IpHpOJE:
OpUMepEl ABHKEHHA ¢ Pa3IMYHBIMA CKOPOCTAMH B JKHBOH ¥ HEXMBOH
opupoje, AeHCTBHE CHIBI TPEeHHA B TpHPOJe U TeXHHUKe, BIUSHHE
aTMoC(EpHOro JaBICHUS HA XUBOM OpraHW3M, TUIaBaHHE PBIO, phIYard B
TeNe HeJOBeKa, TIPH 3TOM HepeBOAHTh MPAKTHYECKYIO 3a/1a4y B y4eGHYyIO,
BBIIEIATH CYNIECTBEHHBIE CRONCTRA (IPU3HAKY ) (PHU3MIECKUX ABICHUM;
OIMCHIBATh M3yYCHHBIE CBOMCTBA Tell M (u3udeckue ABISHHS, UCTIONL3YS
¢buspdecKue BeNMYUHBI (Macca, 00BEM, IUIOTHOCTh BEUIECTBA, BPEMI,
YyTh, CKOPOCTb, CPEIHASI CKOPOCTh, CHJIA YIPYTOCTH, CHIIa THKECTH, Bec
TeNa, CHia TpPEeHWd, JapieHWe (TBEPAOrO Tena, JKHUAKOCTH, Trasa),
BEITAJIKABAIONIAA CHJia, MeXaHWdeckas pabora, MOIIHOCTB, IUIEYO CHIIBL,
MOMEHT CHJIBbL, KO3DOMIMEHT TONEe3HOr0 [AeHCTBHS MEXaHW3MOB,
KHHETUYECKaA W NMOTEHLUHANbHAA DHEPrus), MPU OINMCAHWK TIPABUIBHO
TpakToBaTh (HM3WYECKWI  CMBICT  HMCIONBIYEMBIX  BENWYWH, HX
o0o3HaueHus M EAMHUNBI (PU3MYEeCKHX BEIHMYHH, HAXOAWUTH (POPMYIIEL
CBA3BIBAIOIIHE HaHHYIO (PM3NUECKYIO BETHYHMHY C NPYTHMH BEIWUWHAMU,
CTPOUTH rpadMKu N3yIEHHBIX 38BUCHUMOCTEH (HU3MUECKIX BEININH;



XapaKTepH30BaTh CBOWCTBA Tell, (pU3MUYECKHE SBICHUA M IIPOLECCHL,
HCIONB3YS TIPaBHIa CIOXEHMA CHI (BIONH OXHOM mpamMoii), 3akoH I'yka,
3akoH [lackand, 3akoH ApxuMesa, IPaBHIIO pPaBHOBECHs phldara (61oka),
«30/I0TO€ TNPaBUIO» MEXaHHKM, 3aKOH COXpaHEHHS MeXaHHYeCKOU
JHEPTUM, NpH JTOM [aBaTh CIOBECHYI0 (OPMYyIHPOBKY 3aKOHA H
3aNHCEIBATh €10 MATEMATHYECKOE BEIPAKEHUE;

OOBSACHATH (HW3UIECKUE SBIICHUS, TIPOIECCH X CBOMCTBA Tell, B TOM 4HCIe
M B KOHTEKCTE CHTyalMii NpaKTHKO-OPHEHTHPOBAaHHOTO XapaKTepa:
BHIAB/IATS NPUYHMHHO--CIEACTBEHHBIC CBA3H, CTPOUTH OOBiICHEHHe w3 1-2
JIOTHYECKUX IIArOB ¢ ONOpOH Ha 1-2 HM3y4eHHBIX CBOMCTBAa (GH3UUECKUX
ABIIEHAH, GPHUINIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

peliaTh pacyéTHRIe 3a7a4uM B 12 JelicTBuf, HACUONE3yS 3aKOHBI U
GopMyInE, CBA3bIBAONIAE (U3NYECKHE BENMYMHEI: HA OCHOBE AQHANH3A
YCIIOBH 33/1a9 3alUChIBATh KPATKOE YCIOBHE, MOJCTABIATH (PU3HYECKHE
BENIMYHHEI B (OPMYNIBI U IPOBOAMTE PACHYETHI, HAXOIWUTH CIPABOUHLIE
IOaHHbIC, HeoOXOOUMBIe I pelieHus 33724, OUEHUBATH PEATHMCTHIHOCTD
[IOJTy9€HHOA (QU3U9IeCKON BETHUMHE;

pacno3HaBaTh NPOONEMBI, KOTOPHIE MOXHO PEIIATHE NPH IOMOMIH
(GU3UIECKUX METONOB, B OITUCAHUM MCCISOBAHMS BhIIENATH NPOBEPIEMOE
IpeAnooKeaue  (rAmore3’y), pasiu4atb ¥ UHTEPIPETHPOBATH
IIOJyYeHHBIH pe3ynbTaTl, HAaXOJWTh OIMOKM B XOJ€ OIBITa, AEHATh
BHIBOJIBI IO €10 pe3yIbTaTaMm; |

IPOBOJUTL OMNBITHI 10 HaOMOACHAIO (HU3AYECKUX SBNCHHH WM
buugecKux CBOWCTB TeJ: ¢dhopMyIHApPOBATH TIPOBEpSEMBIE
TPEANONOKEHAS, COOMPATH YCTAHOBKY M3 IpeJIoKEeHHOT0 000pyIOBaHus,
3aMHCHIBATE XOJ OIBIT2 ¥ (GOpMYIUPOBATH BEIBOEL;

BHINOJIHATh IIpAMBIE M3MEpEHHs pacCTOAHMs, BPEMEHH, MacChl Tena,
00nEMa, CHIBI W TeMIlepaTypbl C MCHOOIB3OBAHHWEM aHAIOTOBBIX M
mA(pOBEIX NPHOOPOB, 3AMUCHIBATL IOKa3aHHA IpUOOPOB ¢ YIETOM
3aJaHHOM aO0COIIOTHOH MOTPEIIHOCTH U3MEPEHUH;

IIPOBOJUTH HCCiIeIOBaHWE 3aBUCAMOCTH OHOHN (H3NUECKOH BEIMYHHEL OT
Opyrofi C WCIONB30BAHAEM MPAMEIX H3MEpEeHUH (3aBHCHMOCTH IyTH
PAaBHOMEPHO MABIXYINETOCS Tela OT BPEMEHH JBIDKEHMS Tela, CHIIbI
TPEHHs CKOIRKEHUS OT Beca TeNa, kadecTBa 00pabOTKU IOBEPXHOCTEH Tell
¥ HE3aBHUCUMOCTH CHJIBI TPEHHS OT IOy CONPAKOCHOBEHUS TEN, CHIIBL
YOPYroCTH OT YJUIMHEHUS TPYKWHBI, BRITANKUBAOIIEH CHIIBL OT 06BEMa
TOTPYXEHHON HACTH Tella B OT MIOTHOCTH XUJIKOCTH, €€ HE3aBUCHMOCTH
OT TUIOTHOCTH TeNa, OT ITyOUHBI, Ha KOTOPYIO MMOTPYKEHO TENO, YCIOBUHI
[UI2BaHMs TeN, YCJIOBMI paBHOBecHs pbluara ¥ 0JIOKOB), y4acTBOBATH B



IUIRHAPOBAHMK y4eOHOIO HCCeoBaHWs, COOMpaTth YCTaHOBKY W
BBIIONHATE M3MEpEHUs, CIeAys NpEANOKeHHOMY IUIaHY, (HUKCHPOBATEH
pe3yAbTATHl MONYYEHHOW 3aBUCMMOCTH (M3WUECKHUX BENMYAH B BH/E
TPEJIOKEHHBIX Tabnull ¥ rpauKoB, JenaTh BBIBOIBI 110 pPE3yALTATaM
HCCIIEAOBAHUS;

NPOBOJAMTL KOCBEHHBIE W3MEPEHHS (M3HYECKWX BeNUYMH (IUIOTHOCTE
BEIIECTBA JKUJKOCTH M TBEPAOTO Tella, CWa TpPEHHT CKONBKEHMS,
JaBCeHWE  BO3[AyXa, BBITANKHBAOWAs CWia, JACHCTBYIOIAA Ha
NIOrpyXE€HHOE B JKMIKOCTh TeJo, KOShGHIMEHT IIONE3HOTO ACHCTBHNA
IPOCTBIX MEXaHHM3MOB), CHeAys TpeIOKeHHON WHCTPYKIHH: IIpH
BHINONTHEHMH WM3MepeHud coOMpaTh 3>KCIEPUMEHTANBHYIO YCTAHOBKY H
BBIYHCIIATE 3HAYCHHE HCKOMO# BEITHUHHEL,

cobyrofiaTs [paBUia TEXHUKY 6€30nacHOCTH TpH paboTe ¢ 1a6opaTopHEIM
obopynoBanueMm;

VKa3pIBaTh NPUHIMIALL ASHCTBUSN NPUOOPOB U TEXHWYESCKUX YCTPOMCTB:
BECHI, TEPMOMETP, AWHAMOMETP, COOOINarommecs cocyasl, Gapomerp,
phIyar, MOABHKHEIR W HEMOABIKHBIN OJIOK, HAKIIOHHAS ILTOCKOCTH;
XapaKTepu30BaTh NPHHIWNE ACHCTBHA W3yYEHHBIX 1NpubOpOB WM
TEXHHYECKUX YCTPOUCTB C ONOpOM Ha MX ONHCaHusA (B TOM dHCle:
NOJIMWIIHAKY, YCTPOMCTBO BOJAONpPOBOJA, THAPABIMYECKAN Ipecc,
MAHOMETP, BLICOTOMED, HOPLIHEBOKH HACOC, apEOMETP), HCIONL3Ys 3HAHUA
O CBOHCTBax ()M3UUECKUX ABNEHUH B HeoOXomuMble QU3MIECKHE 3aKOHBI
W 3aKOHOMEDHOCTH;

IPUBOMUTE TpuMepsl  (HaxoauTh HMHGOPMALUIO ©  IpHMEpax)
IPAaKTHYECKOTO MCIONE30BaHMS (H3MYECKHX 3HAHMNA B IIOBCEIHEBHOM
KU3HU L1 obecnedeHus Oe30MacHOCTH NpY o0pallieHrnH ¢ npubopaMH U
TEXHUYECKHMH YCTPOWCTBaMH, COXpaHEHHsI 3JOpPOBbs U COOMOIEeHUA
HOPM 3KOJIOTHMYECKOro MOBEeHUA B OKpYXarolei cpeze;

OCYIMECTBIATh - OTOOp WCTOYHMKOB uHGopManuu B VHTepHETE B
COOTBETCTBHH C 3aJaHHRIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIHXCS
3HAaHHUH ® TYTEM CpaBHEHMS Da3UYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIHIO, KOTOpas SMBISETCS NPOTUBOPEYMBOW WIIM MOXET OBIThH
HEHOCTOBEPHOM; )

HCTIONB30BATE TP BEITOMHEHUH Y4eOHBIX 3a/iaHul Hay4YHO--TIOMyISIpHYIO
nUTEepaTypy  (HM3MYECKOro CopepKaHWs, CHOpPaBOYHBEIE MaTepHAalbl,
pecypcrl cetrn UHTEpHET, BiaJleTh MpHEMaMH KOHCTIEKTUPOBAHUA TEKCTA,
npeoOpa3zoBanus HHGOPMAIVY B3 OAHON 3HAKOBOH CACTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHe ITUCHMEHHBIE M YCTHBIE COOOLICHMS Ha
OCHOBE 2—3 HCTOYHHKOB MHGpOpPMalH (H3NYESCKOrO COASPKAHUS, B TOM



9HCye MyOIUYHO HenaTs KpaTKde cOOOIIeHHs O pe3ysibTaTax IPOEKTOB
WIM Y4eOHEIX MCCIIeNOBaHWM, IPH HTOM TPAMOTHO MCIIONE30BATE
M3YYEHHBIA MOHATUMHEBIM ammapaTr Kypca (M3HKH, CONPOBOXIATE
BEICTYIITIEHHE TIpE3eHTAUEH;

NPH BEITIONHEGHAM Y4€OHBIX TIPOEKTOR H HCCIEHOBAaHUN paclpeielsTh
0053aHHOCTH B Tpynne B COOTBETCTBMH C IIOCT2BJICHHBLIMH 3a3JadaMHy,
CIEJUTL 32 BLINOJHEHWEM IUlaHa MAEHCTBHM, aJeKBaTHO OIIEHHWBAThH
COOCTBEHHEIA  BKIAA B  JEATENBHOCTE IPYNOEl,  BEICTPAWBaTh
KOMMYHHKAaTHBHOE B3aHMO/ICHCTBHE, YIUTHIBAA MHEHHE OKPYKAIOIIHX.

K xonny o0yuenns B 8 xiacce npesMeTHEIE pe3y/IbTaTE Ha 6a30BOM YPOBHE
AOIDKHEI OTPaKaTh CPOPMHUPOBAHHOCT Y 00YUAIOIMMXCS YMEHMIH:

HCIIOJNIL30BATh IOMATHA: Macca M pa3Mepsl MONEKYII, TEINIOBOE JIBHKECHHE
aTOMOB ¥ MOJIEKYJI, arperaTHEIC COCTOSHUS BEMEeCTBa, KPUCTAJUTHYECKUE 1
aMOpQHBEIE Tena, HACHINCHHHIH W HEHACHIIECHHEIM 1ap, BIAKHOCTH
BO3[yXa, TeMIlepaTypa, BHYTPCHHAS JSHEPIus, TEIUIOBON IRUTaTENb,
SIEMEHTAPHBIA >IEKTPUYECKAN 3aps], HIEKTPUIEecKOoe ToJIe, IPOBOAHUKH
M JUDJIEKTPUKH, TIOCTOSHHBIA EKTPUIECKUH TOK, MAarHUTHOE T10JI€;
pas3nu4aTh ABNEHWA (TEINIOBOE PACLIMPEHHE M CXaTHe, TeIulonepeaaya,
TEIIOBOE PaBHOBECHE, CMauWBaHuWe, KaNWUIAPHBIE ABICHUA, UCIAPEHUE,
KOHACHCALWA, IUIABNIEHHE, KpUCTALIA3anus (OTBepicBaHWE), KUNCHHE,
Temonepesada (TeTUTONPOBOJHOCTE, KOHBEKLIHS, H3IydeHHeE ),
SeKTpU3aKs Tell, B3aUMOJIEIICTBAE 3aps/ioB, NEHCTBHS 3ICKTPUIECKOTO
TOKa, KOpPOTKOE 3aMbIKaHUe, B3aMMOJCHCTBHE MArHUTOB, JeicTBHE
MArHMTHOT'O TIOJIA Ha MPOBOJHUK C TOKOM, DIEKTPOMArHWTHAS WHITYKIHA)
MO ONMCAaHMIO WX XapaKTepHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHPYIOIUHX JaHHOE (PU3UYECKOE ABIICHUE;

pacmo3HapaTh TPOABIIEHHE W3YYCHHBIX (U3INYECKUX ABICHUH B
OKpyXalollleM Mupe, B TOM uuciie (U3NIeCKHe ABICHHA B HPUPOJE:
MOBEPXHOCTHOE HATAKEHHEe W KalWUIgpHbIC SABICHHWA B IpPHPOAE,
KpHUCTAIUIBI B mpupozae, usnydenwe CojHIE, 3aMep3aHue BOJOEMOB,
MOpcKHe 6pu3sl, 06pazoBaHre POCHL, TYMaHa, HHes, CHEra, YJICKTPUYECKHE
SBIIEHHAA B arMoc(epe, NEKTPUIECTBO JKHBBIX OPraHHA3MOB, MarHUTHOE
mosie 3eMiH, Jpeiid MOIIOCOB, POJE MAarHUTHOTO IIONS ZJIA JKH3HH Ha
3eMite, MONAPHOE CUSHKE, IPH 3TOM NEPEBOAUTE MMPAKTHIECKYIO 3a/1a4y B
yue6Hyr0, BEIAEATh CyIUeCTBEHHEBIC CBOMCTBA (IpH3HAKH) (PU3HIECKHX
SABIICHHIA;

OIMMCHIBAThL U3YYECHHBIE CBOMCTRA Tell ¥ (pU3HIecKUe SBICHUs, HCIOIL3Ys
¢$u3udecKue BENUYUHBI (TeMIIepaTypa, BHYTPEHHA SHEPTHs, KOMHICCTBO
TEIJIOTBI, YIenbHas TeIUNIOEMKOCTE BeIeCTBa, YACNbHAsd TeIioTa



TIaBNeHUA, yhAeNbHas TeIIoTa napoo0pa3oBaHHsd, yAedbHAsd TeIoTa
CrOpaHHs TONIMBA, KOYDQDHUIMEHT I[IONE3HOTO HACUCTBUS TEILIOBOM
MallFHbLI, OTHOCHTENbHAS BIAXHOCTL BO3AYXa, SIEKTPHYECKHH 3apan,
CUlla TOKQ, JIEKTPHIECKOE HalpsiKeHWe, CONPOTHBICHHE MPOBOAHHUKA,
YOENBHOE  CONPOTHBIEHME  BemecTBa, paboTa W MOIIHOCTE
ONEKTPUYECKOTO  TOK4), IpH ONHCAHWH MNPaBHIBHO TPaKTOBaTh
(QHINYECKMH CMBICT HCTIONL3YEMEIX BEIMUYHH, OG03HAYCHUS M CAUHULE
(GU3MY9ECKMX BENHYMH, HAXOAUTH (GOPMYIH], CBA3LIBAIOIINE AAHHYIO
(u3MYeCKyr0 BENWYMHY C APYrHME BeJIHYHHAMH, CTPOMTh rpadukd
H3yJEHHBIX 3aBUCAMOCTEH (PH3MIECKUX BEIMYHH;

XapaKTepH30BaTh CBOUCTBA TelN, (W3MYECKWE SBJICHHAS W MPOLECCHI,
HCIOMNB3YsA OCHOBHEIC TOJIOKEHUA MOJICKYJIAPHO--KMHETUYECKOH TeOpHH
CTPOEHHS BEILECTBA, MPUHIMI CYNEPNO3UIMK ToNel (Ha Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHeHHS 3apsfa, 3akoH OMa IJIs y9acTKa 1IElH, 3aK0H
Joxoyna—JleHnia, 3akoH COXpaHEHHWA »HHEPruu, NpH ITOM JaBaTh
CIIOBECHYIO (DOPMYNMPOBKY 32KOHA W 3aIKMCHIBATH €r0 MATEeMATHYECKOE
BEIpaXXEHHUE;

00bACHATE (pU3UUECKHe TIPOMECCH! W CBOWCTBA TEJN, B TOM YHCIEe M B
KOHTEKCTE CHTYallMH [IPaKTHKO-OPHEHTHUPOBAaHHOTO XapakTepa: BRIABILITH
MPUYHHHO-CIeACTBEHHBIE CBSI3H, CTPOUTH OOBiACHEH e U3 1-2 jormueckux
IIaroB ¢ ONoOpoi Ha 1-2 m3yYeHHBIX CBOMCTBA (HIWUECKUX ABICHUIA,
(GhH3M9EeCKHX 3aKOHOB WITH 3aKOHOMEPHOCTEH;

peliaTh pacuérHble 3aJadyd B 2—3 JAeWCTBHA, HCIOIB3yd 3aKOHBI H
¢dopMybl, CBA3bIBalONME (U3MUSCKME BeIWYHWHBI: HA OCHOBE aHAIM3a
YCIOBHMSA 38/1a4Ml 3anMCHIBAaTH KpPaTKOe YCIIOBHE, BBLIBIATH HEHOCTATOK
HaHHBIX JJI1 pEIIeHdA 3ajadd, BeIOMpaTh 3aKOHBEI U (OpPMyIHI,
HeoOXOoAWMEIe i e€ penieHHs, IPOBOAMTE pacu€Thl ¥ CpaBHMBATH
HOyYSHHOE 3HaUeHHE (PU3AIECKOM BEIMIMHEI C H3BECTHBIMH JaHHBIMU,
pacmosHaBaTe NPOONEMBI, KOTOPHIE MOXHO PeIlIdTh IIPH IOMOLIU
(U3MYECKIX METOAOB, HCHOJB3YA OINHCAHWE HCCIEAOBAaHHSA, BHICIATEH
IpoBepsAeMOe MNPEATIONOKEHHe, OLISHHBaTh IPaBHIBHOCTL IOPAIKa
TIPOBEEHUS UCCIENOBAHMA, JIeNlaTh BIBOBI,

HPOBOAMTE OIBGITEL [0 HAaO0MONEHHIO (HU3MYCCKMX ABJICHMH HIIH
¢$u3mgecKux CBOMCTB Teil (KamWUIAPHEIE SBICHN, 3aBHCHMOCTD JaBICHUA
BO3JyXa OT ero o0bpéMa, TeMIepaTypsl, CKOPOCTH Npoliecca OCTHIBAHUA U
HarpeBaHWd IIPH HM3IyYeHHH OT [BETa W3Tydaromell (IOTIOLIAIONIEH)
TIOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOALI OT TEMIIEPATYphl XKMAKOCTH H
IIOMmaau €8 TNOBEPXHOCTH, 3JIEKTPU3ANUs TeJl M B3aUMOAeHCTRHE
ANEKTPUICCKUX 3apsaioB, B3aMMOJeHCTBUE IIOCTOAHHBIX MAarHUTOB,



BU3YalIM3aIHAd MATrHATHBIX [ON€M MOCTOSHHBIX MArHUTOB, AEHCTBHM
MarHMTHOIO TIOJA HA NPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMATHHMTA,
CBOMCTBA 3JIEKTPOABUTATENs NOCTOSHHOIO TOKa): ()OPMyIHpPOBATEH
NpoBepseMble MPEANONOKEHNS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOro
00opy/I0BaHHs, OMCHIBATE X0 OIEITA B (JOPMYIHPOBATE BEIBOJEL
BEINONHATE  NpSMBIE  M3MEPEHUd  TEMOEPaTyphsl, OTHOCHTEIBHOMH
BIAKHOCTH BO3/(yXa, CHIEI TOKa, HANPKEHHS C HCIIONB30BAHHEM
QHAJIOTOBBIX TPHOOPOB M AATYHKOB QU3MUESCKHX BEJIWYHH, CPABHHBATH
pe3ynbTaThl U3MEpEHHH ¢ y48TOM 3a/laHHOM a0COMFOTHOM MOTPEIIHOCTH;
IIPOBOAUTH HUCCIIEAOBAHAE 3aBCHMOCTH OIHOH (H3MIECKOH BEIMYMHEL OT
Ipyroii ¢ HKCIONB30BAaHMEM NPAMBIX H3MEpeHH#  (3aBHCHMOCTD
CONPOTUBIECHHS TNPOBOAHHWKAa OT €ro MIHHBI, IUIOMIAHU IOIEePEYHOro
CEUEHHUS W YICALHOTO CONPOTUBIICHNUS BEIleCTBA MPOBOJHHUKA, CHIIBI TOKA,
MAyIIEro 4epes TIPOBOAHHK, OT HalpHKEeHWA HA TIPOBOJHMKE,
UCCIICAOBAaHHE IOCICAOBATENBHOIO M TNapaliellbHOrO  COoeNUHEHMEA
OPOBOJHUKOR): IUIAHHAPOBATh HCCIENOBaHUE, COOUpaTh YCTaHOBKY H
BHINOJIHATE M3MEPEHUsi, CIeAyA NpeANoXKeHHOMY IUiaHy, (MKCHpOBaTh
pe3yNbTaThl MOMYYeHHOM 32BHCHMOCTH B BHAE Tablui W IpaduKoB,
IelaTh BHIBOJRL IO Pe3yNbTaTaM UCCIIeJOBaHMS,

NPOBOAWTL KOCBEHHEIE M3MepeHHus GU3UMUSCKUX BeIWYMH (yAenabHas
TenNOEMKOCTE BEHIECTBA, CONpPOTHBICHHE MPOBOAHHKA, pabora u
MOIIHOCTE JJIEKTPHYSCKOTO TOKA): INIAHMPOBATH HM3MepeHMs, cobupaTsh
AKCHEPUMEHTANLHYIO YCTAHOBKY, CleXys NPEANIOXKeHHOH MHCTPYKINHY, H
BEIYMCIIATH 3HAUEHNE BEeIUIHHB;

co0IroiaTh IpaBUiIa TEXHUKK 6e30nacHOCTH NpH pabote ¢ 1abopaToOpHEIM
obopynoBaHuEM;

XapaKTepu3oBaTh TPHHIUNBI JEHCTBHA HM3YYCHHHIX NpuUbOpoB
TEXHWYECKUX YCTPOUCTB ¢ omopod Ha HX oOnMcanus (B TOM YHCIE:
CHCTeMa OTOIVIEHHMSA IOMOB, 'MTPOMETp, MapoBas TypOuHa, aMIIEPMETD,
BOITBTMETP, CUETYMK SICKTPHUUECKOH 3SHEPTHM, JNIEKTPOOCBETHTEILHEIE
npuOOpPEl, HArPEBATENBHEIE JICKTPONPHOOPH! (IIPHMEpEL), JNEKTPHICCKHE
NIPEAOXPaHMUTENH, DIIEKTPOMATHHUT, HIEKTPOIBUraTeNb NOCTOSHHOIO TOKA),
HCIIONE3yS 3HAHWS O CBOMCTBaxX (pM3MuecKMX ABIEHWHM H HeoOXoaHMbIe
¢bu3uIecKre 32aKOHOMEPHOCTY;

pPaclo3HaBaTh IPOCTHIC TEXHUYECKHE YCTPOMCTBA M H3IMEPUTENBHEIS
npaGoOpEl MO CXEMaM M CXeMaTWYHBIM PpUCYHKaM  (3KWKOCTHBIX
TEPMOMETP, TEPMOC, MCHXPOMETp, THrpOMeTp, HBUTaTelb BHYTPEHHEIO
CTOpaHusd, OJJIEKTPOCKON, PeocTaT), COCTABITH CXEMBI 3NEKTPUYECKHX



Henei ¢ MOCHeA0BaTeNbHAIM H NapaiIeNbHBIM COEIHHEHHEM 3IeMEHTOB,
pasnuyas yCIoBHEIE 0603HAYEHNS SNEMEHTOB JNEKTPHYESCKHX LIS,
NPUBOAUTE  MpWMepbl  (HaXOOWTh HHPOPMAIMI0 O  IpUMeEpax)
MIPaKTHYECKOro chonbsoBaHH}t (U3MYECKHX 3HAHHA B ITOBCEAHEBHOR
KU3HH 1 obecrieuerus Ge30omacHocT npy ofpaiieHnn ¢ npuGopaMu U
TEXHUIECKMMH YCTPOMCTBAME, COXPAHEHMS 3NOPOBbS H COGNIONEHUS
HOPM 5KOJIOTMYECKOT0 MMOBEACHUA B OKpYXaromiel cpee;

OCYMIECTBISITh IOMCK HHQOpManmy (QHU3HIECKOr0 COAECPKAHMS B
HutepHere, Ha OCHOBE MMEIOUHXCH 3HAHAN M NyTEM CpaBHEHHS
JAOMONHUTENbHEIX ~ MCTOYHHMKOB  BBIACHATH MH(pOpMammio, KoTopas
SIBIISICTCS MPOTHBOPEIHBON HIIH MOXET OBITE HEOCTOBEPHOI;
HCIO/IB30BATh IIPH BHIIONHEHUN yIeOHEIX 3aauuii HAyYHO--IIONYIAPHYIO
IUTEpaTypy (U3MYECKOro COAEpXAHWS, CMNPABOUYHBIE MATEpPHANE,
pecypcesl cetu MnTepHeT, BrafeTs npuéMaMu KOHCIEKTHPOBAHHS TEKCTa,
npeobpazoBanms HHGOPMAIMY U3 OJHON 3HAKOBO! CHCTEMEI B IPYTYIO;
CO3/iaBaTh COOCTBEHHBIC NMCHMEHHBIE M KpaTKWe YCTHEIE COOOLICHHS,
06obmas uHGOpMANHI0 W3 HECKONBKHUX HCTOYHHKOB (PU3MIECKOTO
COTEpXAHMs, B TOM YHCHe NyGIMIHO [PEACTABIATh Pe3yIbTaThl
MPOEKTHOM MIIM UCCIENOBATENLCKOM HEATENBHOCTH, OPU 3TOM IPaMOTHO
WCHONb30BaTh M3YYeHHBIH MOHATUHHBIN ammapaT Kypca (H3HKH,
COMPOBOKIATE BRICTYMJICHUE NPE3CHTALUEH;

IpY BBINONHEHWH Y4e€OHBIX NPOEKTOB M HCCICJOBAHWH (PHU3NYECKHX
IIPOLIECCOB pacTipedeNsTh O0A3aHHOCTH B IpyNne B COOTBETCTBHH C
MOCTaBIEHHBIMH 3a/1adaMi, CICAUTh 3a BHINOJIHEHMEM ILIaHa JACHCTBUMA U
KOPpEKTHUPOBAaTh €ro, aAeKBaTHO OLEHWBaTH COOCTBEHHEBIA BKIaA B
IeATENBHOCT TPYNIBL, BEICTPAUBATh KOMMYHMKATHBHOE B3aUMOJIEHCTBHE,
TPOSBIISA TOTOBHOCTH pa3pemniaTh KOHGUIMKTHL.

K xouity ofyuernus B 9 Kiacce peMeTHBIE pe3ylbTaThl Ha 6230BOM YpOBHE
JOIDKHEL OTPaXkaTsh CHOPMHUPOBAHHOCTD Y 00YJarOIINXCS YMEHUH:

WCTIONB30BaTh ITOHATHA: CHCTEMa OTcuéra, MarTepHanbHas ToO4Ka,
TPaeKTOpHs, OTHOCHTENEHOCTh MEXAHHYECKOTO ABWIKEHMS, JethopManus
(ympyras, NIacTHYecKas), TPEHHE, IEHTPOCTPEMHUTENHHOS YCKODCHHE,
HEBECOMOCTb W IIeperpyskd, LEHTP TDKECTH, a0CONIOTHO TBEPAOE TENO,
HEHTp TSHKECTH TBEPAOIO Tela, paBHOBECHE, MEeXaHHYecKue Konebanus u
BOJTHEI, 3BYK, WH(QPasByK M YJILTPA3BYK, 3JIEKTPOMArHWTHbIE BOJHEL,
[IKaNa 3JeKTPOMArHWTHRIX BOJIH, CBET, OIIM30PYKOCTh U AATBbHO30PKOCTh,

- CIIEKTPH! MCIOYCKAHUA M TOTNOIEHNUS, anbda-, 6eTa- U raMMa-u3IydeHu,

H30TOIIRL, AACPHAE DHCPIreTHKA,



* pasnuyuarth sABNeHus (PaBHOMEPHOE M HEPAaBHOMEPHOE MHpPAMONHHEHHOe
JIBUXEHWE, DaBHOYCKOPEHHOE NpPAMOJIMHEHHOE JBMKEeHHE, cBROGOAHOE
NaJCHAE TeJl, PABHOMEPHOE ABIDKCHHUE 1O OKPYKHOCTH, B3aHMOJCHCTRIE
Tell, PeaKTHBHOE ABHIKECHHE, KolebaTellbHOe ABHKSHWE (3aTyxaroiide H
BBIHYXICHHEIE KONEOaHNs), PE30HAHC, BONHOBOE ABHXKCHHE, OTPaKEHHE
3BYKa, MPAMONMHCHHOE PacHpocTpaHEHWE, OTpaXKeHHWEe U IPENOMIICHHE
CBETa, IIOITHOE BHyTPEHHEE OTPAKECHUE CBETA, pa3ioKeHne O6eIoro cBera B
CNEKTP ¥ CIOKEHME CHEKTPAILHBIX IBETOB, MJMCHEPCHS CBETA,
€CTECTBEHHAA pPafiHOaKTUMBHOCTh, BOSHUKHOBEHME JIMHEHYATOTO CHEKTpa
H3My4YeHUs) 110 OMMCAHMIO WX XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB,
JDEMOHCTPUPYIOIIHUX JaHHOEe (YH3NYECKOE IBICHHE,;

s pacifiosHaBaTb IMPOSBIEHHE H3YYSHHBIX (HU3MYECKHUX ABICHWH B
OKpyXafollleM MHpe (B TOM 4Hcle (U3MYeCKHWe SBICHHA B MPHPOIE:
NPUJIHBE] ¥ OTIHBEI, ABMKeHHE INaHeT CONHEYHOM CHCTEME], PEaKTHBHOE
JBUKCHHAE JKUBBIX OpPraHM3MOB, BOCIHPUSATHE 3BYKOB KHBOTHEIMH,
3EMNICTPACCHHE, CEeMCMUYECKMe BOJHEBL, I[YHAaMH, 3XO, IIBeTa Tel,
ONTHYECKHE ABNEHHWA B TIPHPOAE, OHONOTHYECKOe NEHCTBHE BHIMMOIO,
YIBTPaHONETOROTO M PEHTTEHOBCKOTO H3MyYeHMH, eCTeCTBEHHBIN
pajyiOaKTHBHBIH (OH, KOCMHYECKHE IyYH, PaJAOaKTUBHOE H3NyYeHHE
NIPHPOAHBIX MMHEpPAJIOB, JCHCTBHE PpajUOaKTHBHBIX W3Iy4YeHHH Ha
OpraHM3M 4YeloBeKa), IIPH 3TOM NEPEBOAUTH NPAKTHYECKYIO 337134y B
y4eOHYI0, BLIOENATh CYIIECTBEHHBIC CROHCTBA (TpH3HAKK) (GH3MIECKHX
SIBJICHUH;

» ONKCHIBATH W3ydeHHbIE CBOMCTBA Tell U (QU3HIecKue ABICHHUS, UCIONb3YS
¢u3mdecKue BENMYMHBI (CPENHsIA W MIHOBEHHAS CKOPOCTh TeNia IpH
HEPaBHOMEPHOM JABMKEHHH, YCKOpPEHHE, IepeMelleHue, MyTh, yrioBas
CKOpPOCTh, CHNIAa TPEHMS, CHia YHPYrOCTH, CHla THKECTH, YCKOpPEHHE
cBOOOJHOrO MaNeHHs, BeC Teda, HMIIyNbC Tela, HMIYILC CHIB,
MexaHmdeckas pa0oTa W MOINHOCTH, TOTEHLWANbHAsd JHEpPrus Tena,
TIOZIHSITOr0 HaJl MOBEPXHOCTBIO 3€MIH, IOTCHIHANBHAA JHEPIUS CHKATOM
HOpYXKUHBL, KHHCTHYECKas OHEPrHs, IIOJHAsA MEXaHMYeCKas SHEPrud,
HEPUO/] M YacTOTa KOJIeOaHuil, [IWHA BOJHE], TPOMKOCTE 3BYKa ¥ BRICOTa
TOHA, CKOPOCTh CBETA, MOKA3aTelb IPEIOMIICHUs CPEIb]), MPH OITHCAHHUM
OPaBHIBHO TPAaKTOBaTh (M3MIECKHMI CMBICK WCHONB3YEMBIX BEIWYHH,
obo3HaYeHUsT M eAWHWIE (PU3MYECKAX BEIWYWH, HAXOAUTH (OPMYJIEL,
CBSI3BIBAIOIME JAHHYIO (QU3AYECKYIO BETMUYMHY C JPYTUMH BEIHYMHAMH,
CTPOUTH TpaQKK W3YYEHHBIX 3aBUCUMOCTeH QU3HIECKUX BEIHYUH;

e XapaKTEepU30BATH CBOWCTBAa TelN, (U3MYECKHWe SBIEHHI M IIPOIECCH,
HCTONB3ys 3aKOH COXPAaHEHHS 3HEPTHH, 3aKOH BCEMHPHOIO TATOTCHMS,



NpUHLAN CYINEPIIO3MIA CHJI, NPUHIMII OTHOCHTENBHOCTH I anmies,
3aKoHBI HbIOTOHA, 3aKOH COXpaHEHWs] HMIYNBCa, 3aKOHBI OTPAXKEHHS W
MPETIOMIICHHS CBETA, 3aKOHEI COXPaHEeHHS 3apAA0BOr0 ¥ MAaCCOBOTO YHCEI
OpH AJCPHBIX peakuusx, [PW 3TOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY
3aKOHA M 3aIIHCHIBATh €0 MaTEMAaTHYECKOe BEIpaKeHUE;

OOBACHATH (pH3MYECKWE IIPOLIECCEI M CBOWCTBA TEN, B TOM YHCIE M B
KOHTEKCTE CHUTYalluil IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BRIIBIATH
NPUYAHHO--CIEJACTBEHHBIE  CBA3H, CTPOUTh OOBsACHeHWe H3 2-3
JOrUYEeCKHX IIaroB ¢ OHOPOH Ha 2—3 M3Y4EeHHBIX CBOWCTBA (PHIHYSCKHX
SIBNICHUH, QPA3HYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEHH;

pelath pacyéTHBIE 3aJadd (ONHparompecs Ha CcHCTeMy #3 23
YPaBHEHWMH), UCOOB3Ys 3aKOHBI M (GPOPMYJIBI, CBA3RIBarONIE (QHU3MIECKHE
BeNIMYMHEL: HA OCHOBE aHAM3a YC/IOBHS 3afay 3allHChIBATh KPaTKOe
YCIIOBHE, BRIABIATH HEOCTAIOIIME WM M30BITOMHBIE JAHHBIE, BHIOUPATH
3aKOHHI U (POPMYIBI, HEOOGXOUMBIE AN PEIIeHHs, TIPOBONTH PACIETHI |
OLIEHHBATh PEANHCTHYHOCTh TONYYEHHOTO 3HAueHUs (M3UYecKoi
BETMYKHEI;

PACTIO3HABATh NPOGITEMEI, KOTOPHlE MOXKHO pEIIHTh INPH IOMOIIH
(hU3NYECKUX METOHOB, HCHONB3YA ONHCaHWE MHCCICNOBAHWS, BBIACIATH
IIpoBepsieMOe MpEeANOJIOKEHNE, OLICHWBATh TPABUNBHOCTE MOpPAAKa
NPOBSACHUS WCCICNOBAHMS, JielaTh BEIBOJBI, WHTEPHPETHPOBATH
pe3yNnbTaThl HaOIHOAeHUH ¥ ONBITOB;

HPOBOAUTh ONBITHI 110 HaOmMONCHUIO (U3ANYECKUX SBICHHH WIH
(du3nUeCKUX CBOMCTB Ten (M3ydenue Broporo 3zakoHa HeioToHa, 3aKkoHa
COXpaHEHMsS SHEPIHH, 3aBHCUMOCTh NepHOAa KolieOaHHH NPYKUHHOIO
MasTHHUKA OT MAacChl Ipy3a W XECTKOCTH NPYXHHBI ¥ HE3aBUCUMOCTH OT
aMILTUTYABI MAJIBIX KoleOaHui, MPIMOIIMHEHHOE pacnpOCTpaHeH e CBeTa,
pasnoxeHue 6eloro cBera B CHEKTp, W3ydeHue CBOMCTB M300paXKeHHs B
ILTOCKOM 3€pKajie M CBOMCTB H300paXeHUA MpeaMeTa B COOHMparommieH
nviH3e, HAGIIOJeHNe CIUIOIIHBIX M JIAHEHYATHIX CHIEKTPOB H3NIydEeHU:):
CaMOCTOATENBHO COOMpaTh yCTAHOBKY M3 M30BITOYHOro Habopa
obopymoBaHMsA, ONWCBIBATH XOJ| ONBITa U €ro  Pe3yibTaThl,
($OpMYJTHEPOBATE BEIBOJIEI;

MPOBOJAUTH NpPH HEOOXOAUMOCTU CEPHIO NMPSAMEIX U3MEpeHHH, OIpeaesis
CpefiHee 3HAuYeHWe wW3MepseMoii BenwumHHEl ((QOKyCHOE pacCTOAHHE
cobupawreit nTUH3BI), OOGOCHOBHIBATH BHIOOp crnocoba W3MEpPCHHSA
(u3sMepuTeIsHOTO TpHbopa);

TNPOBOAMTh HCCIEAOBAHME 3aBUCHMOCTEM (H3UYECKUX BEJHYHH C
UCTIONB30BaHNWEM MPSIMBIX H3MepeHH# (3aBHCHMOCTE I[yTH OT BpEMEHU



NpY PaBHOYCKOPEHHOM ABHUKEHMH 6e3 HauaNbHON CKOPOCTH, DEpHOAa
KonebaHni MaTeMaTHIeCKOTO MAsTHHKA OT JUIMHB HUTH, 3aBHCHMOCTH
yI7ia OTpaXX€HHA CBETa OT YIVa IaJeHWs W yITla NpeNiOMIEHHS OT yria
Oa/eHAs): NIaHHPOBATh MWCCIEJOBaHWE, CAMOCTOATENHHO COOHpaTh
YCTaHOBKY, (QMUKCHPOBaTh PEe3YNLTATHl MONYy4EHHOM 3aBHCHMOCTH
GU3UYECKAX BEIMYMH B BHAe Tabnun ¥ rpadukoB, AeTaTh BHIBOABI IIO
pe3yNbTaTaM HCCIICIOBAHUS;

IPOBOAUTh KOCBEHHbIE W3MEPEHHS (H3HYECKHX BEAMYMH (CpeaHss
CKOPOCTH M YCKOPEHHE TENla [p¥ PaBHOYCKOPEHHOM JIBVDKEHHH,
YCKOpeHHe CBOGOAHOTO TMaJeHUA, JXECTKOCTH LPYXKHHEL, KO3(QUIHEHT
TPEHHUsSI CKONBXKEHMs, MexaHudeckas paboTa M MOIIHOCTH, 4YacTOTa M
nepuol KolebaHul MaTeMaTHYecKOro M TNPYXMHHOIO MAasTHHKOB,
ONTHYECKas Ccuia coOMparollleif JHMH3BL, pPaJHOaKTUBHEIA  (OH):
IUIAHUPOBATh HM3MEPECHHSA, COOHpaTh SKCIEPHMEHTAIBHYIO YCTAHOBKY W
BHIMIONHATD M3MEPEHHs, CIEAYS HMPeAIOKEeHHON WHCTPYKIMH, BEITUCIAT
3HA4YECHHE BETWYHHBl U aHATH3UPOBATH TONYYCHHEIE Pe3yIbTaTHl C YIETOM
3/IaHHOM IIOIPEUIHOCTY U3MEPEHUI;

cobmoaTE MpaBKIa TEXHEKH 0e30IacHOCTH MpH paboTe ¢ I1abopaToOpHEIM
obopyzaoBaHHEM;

pasnAdaTh OCHOBHBIE TNPU3HAKM M3YHYEHHBIX (H3MYECKHX MOZEIe:
MaTepuaibHas TOYKa, abCOMOTHO TBEpHOE TeJO, TOYEHHEIM HCTOUHHK
cBeTa, JIy4, TOHKasi JIMH3a, IUIaHETapHasi MoJellb aToMa, HyKIOHHas
MOJIENb aTOMHOTO Apa;

XapaKTepU30BaTh TNPUHIMIE AeHCTBUS HW3YYEHHBIX NpUOOpPOB W
TEXHAYECKUX YCTPOHCTB C OMOpOil HA WX ONMMCaHHA (B TOM 4YHCIE:
CIIHOMETp, AATYMKA IONOKEHHS, PACCTOAHHA U YCKODEHHS, DPaKeTa,
3XONOT, OYKH, MEPUCKOMN, (OToANmapar, ONTHYECKAEC CBETOBOJBL,
CTIEKTPOCKOII, JO3UMETP, KaMepa DBuUIbCOHAa), HCIONLE3YyA 3HAHHA O
cBoMicTBaXx (QUSHYECKHX SBICHUH H HeOOXOMUMEIE  (H3HIECKHE
3aKOHOMEPHOCTH; '

MCIIONB30BaTh CXEMBI M CXEMATHYHBIE PUCYHKH W3YyHEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIBHEIX IPUOOPOB M TEXHONOTHYECKHMX IPOLECCOB
Ipy peureHuy y4eOHO--TPaKTHISCKHX 3af]ad, ONTHYECKHE CXEMBl s
HOCTPOEHHS W300parkeHUH B IUIIOCKOM 3epKajie ¥ coOMpatomeii JTuH3e;
OpUBOANTE [pUMEPH  (HaxomuTh WH(GOPMAUMIO O  M[pUMEpax)
NPaKTHIECKOTO MCHONB30BaHHA (M3MYeCKHX 3HAaHMWA B TIOBCEIHEBHOH
XKM3HU I obecnedenns Ge30MacHOCTH npu obparmeHun ¢ npubopaMu u
TEXHUYECKUMM YCTPOMCTBAME, COXpaHeHWs 3I0pOBbi M COOMIOZCHHA
HOPM 3KOJIOTHYECKOr0 ITOBEICHUA B OKPYXKAIOIIEH cpepe;



OCYIIECTBIATE IOWCK HHGPOpMAaUWH (UIMYECKOTO COIEPKAHHA B
WurepreTte, caMOCTOATENEHO (YOPMYIHPYS OMCKOBBIN 3aIpOC, HAXOMHTh
IIyTH OTIpelieIEHHsl OCTOBEPHOCTH NMOMY4YeHHOH HH(OpMalUHA Ha OCHOBE
HMMEIOHXCS 3HAHUN M TONOITHUTENLHBIX HCTOUHHKOR;

HCIIOJIE30BaTh [IPY BEITOTHEHUH YIeOHBIX 3a/iaHuil HAyYHO--TIOMYIAPHYIO
JUTEPaTypy (U3MYECKOro CONepXaHus, CIPaBOYHBIC MAaTepHAalsL,
pecypcsl cetd UHTepHET, BafeTh NpuéMaMi KOHCTIEKTHPOBAHUA TEKCTA,
npeobpasoBanns MHPOPMALKHH U3 OIHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOINEHMT Ha OCHOBE
uHGOPMAaNMK H3 . HECKOJBKHX HCTOUHHKOB (QH3MYECKOTO COAEPIKAHMS,
ITyOIWYHO MPECTAaBIATh pe3yIbTaThl NIPOSKTHOM MM HCCIeT0BaTENbCKON
HACATENBHOCTH, @pHA STOM TpaMOTHO HCHOJB30BaTh  H3YUEHHBIA
MOHSATUHHEBIA anmapar M3y4aeMoro pasziena (QU3HKH U CONPOBOXKAATEH
BEICTYIUICHHE IIpe3eHTanieil ¢ y4€ToM OCOOCHHOCTEHW ayAHTOPUHU
CBEPCTHHKOB.
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HPOFPAMME



YYHEBHO-METOAWYECKOE OBECIIEYEHHE
OBPA30BATEJIbHOI'O TPOHECCA
OBS3ATEJIBHBIE YYEEHBIE MATEPUAJBI 151 YYEHHKA

* ®uspka, 8 knace/ [epsimkun A.B., O61ecTBo ¢ orpanHYeHHOM
OTBETCTBEHHOCTHIO «,ZIPO(DA» ; AxtoHepHoe obmiecTBo «M3gaTenscTBo
«Ipoceemenne»

* ®u3uka, 9 xiace/ [eppimxun A.B., I'ytauk E.M., Q6mecTBo ¢ orpaHA4eHHON
OTBETCTBEHHOCTRIO «[JPODAY; AkumoHepHoe 001mecTBo «M31aTebeTBO
«IIpoceemenue»

* @u3uka: 7-# xnacc: 6a30BbI ypoBeHb: yaeOHHK, 7 knacc/ ITepsmixun ML.M.,

Usanos A.W., AkimorepHoe 001mecTBo «M3maTenbeTBo «IIpocBerneHuey

METOAUYECKHE MATEPHUAJIBI U5l YUYUTEJSA

7 KIACC

3. Pa6Gouas nporpamma. @usuka. 7 — 9xnaccesl: y1eOHO-MeTOAMIECKOTo NMoco0HsL

/coct. TuxonoBaE.H. — 2-e u3a.,crepeotunt. ~M.: [Ipoda,2013. —398,(2)

4, TIporpaMMEI OCHOBHOTO 061mero 06pasopanns. Gusuka. 7 — 9 Kiacchl

(aBroper:A.B. Ileprimkun, H.B. ®unonosud, E.M. I'yTHuUK).



5. Pabouas nporpamma o ¢mke. 7 kuace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cooTBeTCTBMM ¢ BEIOPaHHEIM YYEOHAKOM:

6. Ilepemmnkud A.B. ®usnka. 7 knace. Y4aeOuuk s 0611e06pa3oBaTenbHbIX

yupexaenuit . M.:Jlpoda. 2011

7. Jlykamux B.M. C60pHUK BOTIPOCOB | 3aJ1a4 1Mo ¢usuke. 7-9 ki — M.:

TIpoceemenne, 2010. -192c.

8. Kupux JI.A. ®uzuka — 7. PasHOYpOBHEBbIE CAMOCTOATEIILHBIE W KOHTPOJIBHEIE

pabotel. —5-¢ uspanue,- MUJIEKCA, 2013.

9. Acraxopa T.B. ®usuxa. 7 knacc. Jlaboparopssie pabotsl. KoRTpOIHLHEIE

3amanms. —Capatos:Jlvme#, 2014.

10. «KouTpoinHo-u3Meputenbasie Marepuansl. ®usuka. 7 knacc/Cocr. HH.

3opuH. — 2-e usna.,nepepad. — M.:BAKO, 2013.

11. Mapou A.E. ®msuxa. 7 knacc: yuebro-MeToaudeckoe nocobue/ AE.

Mapon.- M.: ipoda, 2011.- 123¢.:



8 KJIACC

1. Pabouas nporpamma. @msuxa. 7 — 9knaccs:: yueGHO-METOAUIECKOTO TOCOOHA

/coct.TuxornoBaE.H. — 2-e u3p.,crepeotun. —M.: Jipota,2013. —398,(2)

2. IlporpaMMBl 0CHOBHOTO 0011ero obpazopanus. ®@usuka. 7 — 9 KIaccs!

(aBroper:A.B.Ilepomxur, H.B. ®unonoruy, E.M. I'yTHEK).

3. Paboyas nporpamma mo ¢usuke. 7 knace/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cooTBeTCTBHH C
BBIODAHHEIM y9eOHUKOM:

4. llepounkun A.B. @usuka. 7 knacc. YueOHHK Jis 0011e00pa30oBaTebHEIX

yapexpenuit . M.:Ipoda. 2011

5. Jlyxammxk B.A. C6opuauk BOTIPOCOB H 337129 10 (u3UKe. 7-9 xn. — M.:

IIpoceeuierue, 2010; —192c¢.



6. Kupux JL.A. @uznika — 7. PasHoypoBHEBbIe CaMOCTOSTENBHBIE W KOHTPOIILHEIE

pabotel. —5-e m3nanue,- M.UJIEKCA, 2013.

7. Acraxopa T.B. ®uzuxa. 7 knacc. JlaGoparopusie pa6oTel. KoHTpoIbHEIE

3a/1aHAq. -—Capa'rdB:JInueﬁ, 2014,

8. «KonTponeHo-u3MepuTenbHbie Marepuansl. ®usuka. 7 knace/Coct. HH.

3opuH. — 2-e u3a.,nepepad. - M.:BAKO, 2013.

9. Mapon A.E. ®u3uka. 7 knacc: yaebHo-MeToauIeckoe nocobue/ A.E. Mapom.-

M.: [Jpoda, 2011.- 123c.:
10.A.B. Ilepenuxun ®uznka-8xi 2017 M. Hpoda
11.H.B. ®unouosna Meroamieckoe nocodue 2015 M. JIpoda

12.A.E. Mapom, E.A. Mapon CaMocTosTeTsHbIe H KOHTPONBHEIE paboThHI-8

Knacc 2017 M. JIpoga

13.B.B. llaxmarosa ,O.P. llledep uarnoctuyeckue paGotsl -8 kmace 2016 M.

Hpoda



14.A.E. Mapon, E.A. Mapor, C.B. TTozoiickuit C6oprrk Bompocos 1 3amay

2015 M. JIpoda
9 KJIACC
3. Pabouas nporpamma. @msuka. 7 — 9Kiraccsl: yueOHO-METOAUYECKOTO TOCOBHS

/coct. TuxonopaE.H. — 2-e w3z, ,crepeornn. -M.: Jlpoa,2013. —398,(2)

4. IIporpamMmMe!l OcCHOBHOTO 00miero obpazopanust. Ousmka. 7 — 9 kmaccsl

(aBropsr:A.B.Ileprmukun, H.B. ®unonoswy, E.M. I'yTHEK).

5. Pabouas nporpamma no ¢usuxe. 7 xirace/ Coct. T.H. Cepruenxo. — M.

BAKO, 2014, B coOTBETCTBHY C BEIOpaHHBIM YIeOHHAKOM:

6. INeprmikua A.B. @u3uka. 7 xiace. YueGHUK /yis o0meo0pa3oBaTeIbHbIX

yupexaenui . M.:Ipoda. 2011

7. Jlyxamuk B./. C6opHHK BOPOCOB H 3a1a4 No Gpuzuke. 7-9 xir. — M.:



IIpoceemenue, 2010, —-192¢.

8. Kupuk JI.A. ®u3uka — 7. Pa3sHOYPOBHEBHIE CAMOCTOATENILHEIE i KOHTPOIBHEIE

paboThL. —5-¢ uzganne,- M.WIEKCA, 2013.

9. Acraxosa T.B. ®@usuka. 7 xnacc. Jlaboparopusie paGotsl. KOHTpoabHbIE

saganua. —Caparos:JIuueit, 2014,

10. «KonTtponsHO-u3MepuTenbHbIe MaTepaaibl. Ousika. 7 knace/Cocr. HA.

3opwuH. - 2- u3x.,nepepab. — M.:BAKO, 2013.

11. Mapor A.E. Ouzuka. 7 wiacc: yuebHO-MeTomuueckoe mocobue/ A E.

Mapon.- M.: Jlpoga, 2011.- 123¢.:

. . KonTponbHeie H camocTosaTeNbHbIE paboTHl O pu3mKe. 9 Knace: K yaeOHUKY
A.B. Ileprimikuna, EM. Tytauk «@usuka 9 xiace» / O.U. I'pommesa. — M.:

HNznarenserBo «DK3amen», 2014,

4. Tectsi o ¢usuke. 9 xnacc: k ygebuuky A.B. Ilepsiuikuna, E.M. I'ytauk



«DPusuka

9 xmace» / O.M. I'pomueBa. — M.: Uznatensctso «Ix3ameny, 2010.

5. . @u3uka. 9 xnace. TemaTnyeckue TecToBbIe 3amanus A noarorosxu K TUA.
/ aBT.- coct.: M.B. Boiigerko, O.H. Mupouikuna. — Spocnasis: 000

«Axagemus

pasBuTH», 2014.

A PPOBBIE OBPA30BATEJBLHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

7 KJIACC

. bubnmoreka — BCE o npeamety «@u3uKay. — Pexum goctyna:

http://www.proshkolu.ru

2. BuzgeoonsITs Ha ypokax. — Pexxum gocrymna: http://fizika-class.narod.ru



3. Enunag xonnexuns (poBEX 00pa3oBaTelbHEIX PECYPCOB. — PexumM

noctyna: http://school- collection.edu.ru

4. VinTepecHble MaTEpHAaNIbl K YPOKaM GH3HKHU MO TEMaM; TECTHI IO TEMaM;

HarJIaHble Toco0us K ypokaM. — Pexum noctyna: http://class-fizika.narod.ru

5. Ilutbpoame o0pa3oBatensHbIe pecypchl. — PexxuM foctyma:

http://www.openclass.ru

6. DnexTpoHHbIe YieOHuKH Ho ¢uzuke. — Pexxim nocryna: http://www.fizika.ru

8 KJIACC

1. bubnuoteka —~ Bcé no npeamety «Pusuka». — Pexum goctyma:

http://www.proshkolu.ra

2. BuzaeoonsiTe Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

3. Equnas KoJUIeKIds [U(PPORLIX 00pa3oBaTeIbHBIX PECYPCOB. — Pesxum



,HOCTyna: http://school- collection.edu.ru

4. VIHTepecHbie MATEPUANIB! K YPOKaM (GH3MKHM IO TEMaM; TECTEHI 110 TeMaM;

HarsAHbIe ocobud k ypokam. — PexxwuM goctyna: hitp://class-fizika.narod.ru

5. Iladposeie oOpa3zoBatenbHble pecypchl. — PexxuM JocTyma:

http://www.openclass.ru

6. DnexTponHble yuebHUKY N0 pusuke. — Pexxum pocryna: http://www fizika.ru

9 KJIACC

1. BugeoonsiTs Ha ypokax. — Pexxum pocryna: http:/fizika-class.narod.ru

2. Enunas xoiuteknus Mu(poBhIX 00pa3oBaTelibHBIX PECYpCOB. — Pexnm

noctyna: http://school- collection.edu.ru

3. UnTtepecHble MaTepransl K ypokaM GU3HKHU IO TEMaM; TECTHI [10 TEMaM;



HATJIAIHbIE Toco0MA K ypokam. — Pexxum gocryma: http://class-fizika.narod.ru

4. ITudpossre 0bpazoraTeNnbHEIE PecypChl. — PeskuM JocTyma:

http://www.openclass.ru

5. DnexTpoHHble yueOHnKH 10 dusuke. — Pesxum moctyma: http://www.fizika.ru

6. qucrannpronHas mxoxa Ne368 http://moodle.dist-368.ru/ OTKpBITEIH Kirace.

CereBoe obpasoBarensHOe coobuiecTBo. http://www.openclass.ru/node/109715

7. EnvnAas Ko/uteKnusa Mu(POoBbIX 00paz0BaTelIbHBIX PeCypCoOB.

http://schoolcollection.edu.ru/catalog/

8. ®epepanbHbIi HeHTP AHGOPMAIOHHO-00pa30BaTeIBHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UuTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 centsaOps» marepuains: o ¢pusuke. http://archive.1september.ru/fiz

11. Aupmarmu gusmdeckux o6bexToB. hitp://physics.nad.ru/



12. XKusas ¢pmznka: obyqaronias nporpamma, http://www.int-edu.ru/soft/fizhtml .
13. ®uzuxa.ru. http://www.fizika.ru/
14. ®usuxa: komieknusa onbIToB. hitp://experiment.edu.ru

15. KoHTponbHEIE H CaMOCTOSATENNbHEIE PabOTHI 10 (rsHKe. 9 Kiace: K yueGHAKY

AB.

16.Jlepprmknra, E.M. I'yThuk «®n3uka 9 knace» / O.H. I'pomuesa. — M.

WspatenescTBO «OK3aMen», 2014.

17. Tects no dumsuke. 9 xiace: k yuebauxy A.B. Ilepsimkuna, E.M. I'ytauk

«®Du3uKa
9 kmace» / Q.M. I'pomiieBa. — M.: U3parenscTBo «Ox3amen», 2010,

18 . ®u3uka. 9 xkiace. TemaTHIecKHe TECTOBEIE 3aaHKd JUIA MOATOTOBKH K
TUA. / aBT.- coct.: M.B. Boiigenko, O.H. Mupomxknaa. — Spocnasis: OO0

«AxanemMus



pazBuTis», 2014.

19. Jucrannuonnas mrona Ne368 http://moodie.dist-368.1ru/

20. OTkpriTsIi Kinace. CeTeBoe 06pazoBaTebHOE COOBINECTRO.

http://www.openclass.ru/node/109715

21. Enunas komekuua 0upoBEIX 00pa3oBaTEIbHEIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

22. DepepanbHLIA HeHTp HHGOPMAITHOHHO-00pa30BaTeIbHBIX PECYPCOB.

http://www.fcior.edu.ro/



