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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO O0IIEro 0oOpa3oBaHWs COCTABICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUH K pe3ylibTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3zoBaTelIbHOM
nporpammsl, npeacraBieHHbx B PI'OC 00O, a takxke ¢ yuérom QenepanbHoil paboueil nmporpammbl
BoctiuTanus v KoHuenmuu npernonaBanus yaeoHoro npeamera «Dusnkay.
Copepxanue mTporpaMMel 10 (pu3HMKe HampaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYaIOUIMXCS W OpTaHU3alMio HM3y4YeHUs (U3MKH Ha JAEATEIBHOCTHOW OCHOBE. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO TpeIAMETa B pealu3aluu TpeOOBaHUI
OI'OC OOO k mIaHUpyeMBbIM JMYHOCTHBIM W METAIllPEIMETHBIM pe3yibTaraM OOy4YEeHMs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAY4YHBIX YUYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro
o0pazoBaHwUsl.
[Iporpamma o ¢usnke ycTaHaBIMBAET pacipeaesieHne yueOHOTO Marepuaia o rojgam o0ydeHus
(mo xmaccam), mpeuiaraeT MPUMEPHYIO MOCIEI0BAaTENbHOCTh U3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKaHMSI U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yUaromuxcs.
[Iporpamma mno ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKON MOMOIIM YYHUTEIIO B
co3gaHuu pabouel mporpaMMBbl 1o y4eOHOMY MPEIMETY.
®u3nka SBISETCS CHUCTEMOOOPA3YIOUIMM ISl €CTECTBEHHO-HAy4YHBIX Y4eOHBIX MPEIMETOB,
MTOCKOJIbKY (pM3NYECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMHEH, OHoJorueii,
acTpoHOMHEW M (u3nmyeckod Teorpadueii, BHOCHT BKJIAJ B €CTECTBEHHO-HAyYHYIO KAapTUHY MHPA,
MpelocTaBsieT Hanbosiee siCHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METOoJ/a MO3HAHUS, TO €CTh crocoba
MOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MUpE.
Onna U3 TIaBHBIX 33/1a4 (PU3HUECKOT0 00pa30BaHMs B CTPYKType 001Iero oopa3oBaHusi COCTOUT B
(GhopMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH M HHTEpeca K HayKe Y 00y4JaronInxcs.
WN3yuenne ¢u3ukun Ha  0a30BOM  ypOBHE  TMpeAnojaraeT  OBIAJCHHE  CIEeIYIOIIHMHU
KOMIIETEHTHOCTSIMHU, XapaKTepU3YIOIIUMHI €CTECTBEHHO-HAyYHYIO TPAMOTHOCTD:
®HAY4YHO OOBSICHSATH SIBJICHMUS,
® OIICHMBAThH U TIOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIEI0OBAHUS;
® IHTEPIIPETUPOBATh JAHHBbIC M HCIOJb30BaTh HAayYHbIE JTOKA3aTeNIbCTBA JUISl MOJIyYEHUS
BBIBOJIOB.
Lenu n3yuyeHus: (GpU3MKU HA yPOBHE OCHOBHOTO 001Iero oOpasoBaHus omnpenaeieHsl B KoHuenuu
npenojaBaHusi yueOHoro rmpeaMera «®Pusznka» B 00pa3oBaTe’bHBIX oOpraHuzanusax Poccuiickoii
Oenepannu, peav3yroINX OCHOBHBIE 00I1€00pa30oBaTeIbHbIE MPOTPAMMbI, YTBEPKIEHHON pelieHuemM
Komnernn MunucrepctBa npocsenieHus Poccuiickoit @eneparuu (mpotokos oT 3 mekadps 2019 r. Ne
[1K-4BH).
Heaun n3yyeHus GpuU3NKH:
e IprOOpeTeHne HUHTEpeca M CTPEMJICHHs OOydaloluxcs K HAyYHOMY HM3YYEHHIO MPUPOJIBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

® pa3BUTHE NPEACTABIECHUI O HAYyYHOM METOJ]ie MO3HaHUA U (OPMHUPOBAHHE HMCCIIEIOBATENBCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBIICHUSM;

¢ hopMUpPOBaHHE HAyYHOTO MUPOBO33PEHHS KaK pe3ybTaTa U3yue€HHUSI OCHOB CTPOCHMS MaTepUU U
(byHaMEHTAJIbHBIX 3aKOHOB (PM3UKHY;

e hopMUpOBaHME MPEJICTABICHUA O POAM (QU3MKH AT Pa3BUTHUSA JPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTH;

® pa3BUTHE MPEJICTABICHUA O BO3MOXHBIX cepax Oymaymiend npodeccHoHaNbHOM NesATeNbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEeMY 00YUYEHHUIO B TOM HAIlPaBJICHHUH.

JlocTiKkeHre 3TUX Lieled Mporpammbl Mo (HU3UMKE HAa yYpOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs
o0ecreunBaeTcsi pelIeHneM CIeIylonnX 3a1ay.



e IpHOOpeTeHNEe 3HAHWA O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAaHWYECKUX, TEIUIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
¢ [IPHOOpETEHNE YMCHHI ONHUCHIBATh M OOBSACHATH (PU3UYECKHE SIBICHHS C WCIOJIb30BAaHHEM
MOJIyYCHHBIX 3HAHUI;
® OCBOCHHE METOJOB PEIICHUS MPOCTEHIINX pacu€THBIX 3aJad C MCIOJIb30BaHUEM (PH3UUECKUX
MOJIeJIeH, TBOPUECKHUX M MPAKTUKO-OPHUCHTHPOBAHHBIX 33]1aY;
® pa3BUTHEC YMCHHI HAOIIOAATh PUPOJIHBIC SBICHUS U BBIMIOJHATE OIBITHI, JIJAOOPATOPHBIC PAOOTHI
Y DKCIIEPUMEHTAIbHBIC UCCIICOBAHMSI C MCTIOJIb30BAHUEM U3MEPHUTEILHBIX TIPUOOPOB;
® OCBOCHHE MTPUEMOB PabOTHI ¢ HHPOPMAITHCH PU3NIECKOTO CONIEPKAHMUS, BKIIOYasi HHPOPMAITHIO O
COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHATU3 U KPUTUIECKOE OIICHUBaHUE WH(OPMAIIUH;
®3HAKOMCTBO CO cepamMu mnpodecCHOHATHHOU IEATEIHPHOCTH, CBSI3aHHBIMU C (GU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha JOCTHKCHHUSIX (U3HMUECKON HAYKH.
Ha u3yuenue ¢usnku (0a30BbIi YpOBEHB) HA YPOBHE OCHOBHOTO 0OIIEro 00Opa30BaHUsI OTBOIUTCSA
238 gacoB: B 7 kiacce — 68 4gacoB (2 daca B Heqelno), B 8 kiacce — 68 wacoB (2 yaca B Hezienmo), B 9
KJ1acce — 102 yaca (3 yaca B HEJIENI0).

[Ipennaraempiii B mporpamme no (u3MKe MepedeHb JIadOpaTOPHBIX pabdOT U OMBITOB HOCHUT
pEeKOMEHAATENbHBIA XapaKTep, YUUTENb JeJaeT BHIOOP MPOBENEHUs JIaDOpaTOPHBIX pabOT U OMBITOB C
y4€TOM HMHJAWBUIYaIbHBIX OCOOCHHOCTEM OOydJaroluxcs, CHUCKAa OJKCIEPUMEHTANbHBIX 3a/laHuM,
IIpe/UIaraéMblX B paMKaX OCHOBHOI'O T'OCY/IapCTBEHHOIO K3aMeHa 1o (pu3uke.



COJEPKAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHNH OKPYKAKIIEr0 MUPa.

dusnka — Hayka o npupojie. SABiaeHus npupoibl. Duznueckue sIBICHUS: MEXaHUYECKUE, TETIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

duznyeckue BenuIuHbL. M3Mepenne ¢usndeckux BenuunH. Ouzndeckue npuOopsl. [lorpentHocts
n3MepeHu. MexlyHapoaHas CUCTEMa EANHULL.

Kak ¢wu3uka m apyrue ecTecTBEHHBIC HAyKH W3YYarOT MPUPOAY. ECTECTBEHHO-HAYYHBIH METOJ
[IO3HAHUA: HaOJIOJIEHUE, IMOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKEHHUE THUIOTE3, SKCIIEPUMEHT IO
MIPOBEPKE THIOTE3, 0OBsICHEHNE HaOmoqaeMoro spieHus. Onucanne GU3NIecKuX SBICHHH C TIOMOIIBIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHnueckue, TeIUIOBbIE, DJIEKTPUUECKHAE, MATHUTHBIC, CBETOBBIC SIBJIICHHUS.

2. ®wmuveckwe TpUOOPHI W TPOIEAypa MPSAMBIX HM3MEPEHUN AaHAJOTOBBIM H  IH(PPOBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHb! JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenue Temmnepatrypsl PU MOMOIIH KUAKOCTHOTO TEPMOMETpA U TaTIYNKA TEMIIEPaTyphI.
[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAIbHOCTh IMOJETA IIAPUKA, ITYIIEHHOTO
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIBITIE BBICOTA MTyCKa.

Pasznen 2. [lepBoHayaibHble CBEIEHUSA 0 CTPOEHUU BellleCTBA.

CrpoeHue BemiecTBa: aroMbl M MOJIEKYJbI, UX pa3Mmepbl. ONbITHI, JOKA3BIBAIOIINE JUCKPETHOE
CTPOEHHE BEIIECTBA.

ok wbdhE

JIBukeHue yacTull BemiecTBa. CBS3b CKOPOCTH JIBUXKEHUS YAacTHUI[ C TeMmrepaTypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBre 4acTull BelIecTBa: NPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSTHHSI BEILIECTBA: CTPOCHHUE T'a30B, XKUAKOCTEH M TBEPIBIX (KPUCTAJUIMYECKUX)
Ten. B3aumMocBsA3p MeEXIy CBONWCTBAaMH BEIIECTB B pPa3HbIX arperaTHbIX COCTOSHUSAX U HUX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHrneM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmionenue 6pOyHOBCKOTO ABMKEHUS.

2. HabGmonenue nuddysun.

3. HaOmromenue sBieHUN, OOBACHSIONIMXCS MPUTSHKEHUEM WM OTTAJKUBAHMEM YaCTHII

BEIECTBA.

Jlabopamopnwie pabomuol u onvimel.

1. OueHnka quameTpa aToMa METOJIOM PSAIOB (C UCTOIb30BaHUEM (GoTorpaduii).

2. OmbITHI 0 HAOMIOIEHUIO TEIUIOBOTO PACIINPEHHUS Ta30B.

3. OmnbIThI 0 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPHUTSIKEHUS.

Pa3ngen 3. /IBu:xeHue U B3auMoJieiicTBHE TeJl.

Mexannyeckoe ABUKeHHE. PaBHOMepHoe M HepaBHOMepHOe nBmkeHHe. CkopocTs. CpemHsis
CKOPOCTh MPU HEPABHOMEPHOM JIBIDKEHUU. PacuéT myTu u BpeMeHU JIBHKEHUSI.

SIBnenune wHepuuu. 3aKOH HHEpIMH. B3amMopeiicTBHe Tel Kak MPUYMHA M3MEHEHHsI CKOPOCTH
IBUOKEHHST Tedn. Macca kak Mepa WHepTHOcTH Tena. [lmoTHocTh BemiecTBa. CBs3b IUIOTHOCTH C
KOJIMYE€CTBOM MOJIEKYJ B €IMHHUIIe 00BEMA BEIeCTBa.

Cuna xak xapakTepuCTHKa B3auMojeicTBus Ten. Cuina ynpyroct u 3akoH ['yka. M3aMepenne cuisl
C TIOMONIBIO TUHAMOMETpA. SIBJIeHHE TATOTeHHS W cuiia TshKecTH. Cuia TSDKECTH Ha APYruX IUIaHeTax.



Bec tena. HeBecomocts. CroxeHHe cuil, HANpaBJIEHHBIX 110 OJHOW mpsMoil. PaBHozelcTByOImIas CHIL

Cuna tpenus. TpeHue CKOJIbXKEHUs U TpEeHUE NOKos. TpeHue B IpupoJie U TEXHUKE.

Jemoncmpayuu.

1. HaGnronenue MEXaHUYECKOTO ABIDKEHHS TEJa.

2. HV3mepeHune CKOPOCTH MPSMOIMHEHHOTO IBUKCHHUSI.

3. HaOmoneHue sSBICHUS HHEPIHH.

4. HaOmoneHue U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJEHCTBUU TEl.

5. CpaBHeHME Macc IO B3aUMOJCHCTBUIO TEJl.

6. CnosxeHue CUII, HAIPABJIEHHBIX IO OJTHON TPSMOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH pPaBHOMEPHOIO JBWXKEHMsI (IIapuKka B KUAKOCTH, MOJENIH
AIEKTPUYECKOTO aBTOMOOWIIS U TaK JIajiee).

2. OmpeneneHne CpeHEN CKOPOCTH CKOJBKEHUS OpyCcKa MITH IapHUKa IO HAKIIOHHOH MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHus (Aedopmarvu) TPYKUHBI  OT
MIPUIIOKEHHOMN CHUIIBL.

5. OmnbIThl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHHS OT Beca Tela H

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, s KUAKOCTEH M ra3oB.

JHaBnenue. CrocoObl yMEHBIICHUS W yBEIW4YeHUs JnaBieHus. [laBmeHue raza. 3aBUCUMOCTH
naBieHus Ta3za oT oOwnéMma, Temmeparypbl. [lepemada naBieHuss TBEPABIMH TeJaMH, JKUIKOCTAMH U
razamu. 3akoH [lackams. [THeBmMarndeckue MamwHbL. 3aBUCUMOCTH JIABJICHUS >KUIKOCTH OT TIIyOWHBI.
IMuapocraTtuyeckuii mapagokc. CooOrmiarontyuecs cocyasl. [ uapaBirndeckiue MEXaHu3MBbI.

AtMmocdepa 3emsin u atMocdepHoe aaBneHue. [[pUdrHBI CyIIECTBOBAHHUS BO3IYITHON OOOJIOYKH
3emmu. OmeiT  Toppuuennu. W3mepenwe atmochepHOro maBieHUSA. 3aBUCHUMOCTh aTMOC(EpPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! amnst uaMepeHust arMOCGEepHOTO AaBIICHUS.

JleiicTBHE KUIKOCTH M Ta3a Ha MOTPYyKEHHOE B HUX TeJo. BrlTankuBaromas (apxuMenoBa) cuia.
3akoH Apxumena. [1naBanue Ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

ouhkwnE

© N~

3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTyphI.

[lepenava naBiaeHUS KUIKOCTBHIO U Ta30M.

CooOmaromuecs COCypl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aeiicTBUsI aTMOCEPHOTO JIaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHIBI OT 00bEMa MOTPYKEHHOW YacTW Tela U IUIOTHOCTH
KUIKOCTH.

PaBeHCTBO BHITANKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: IJIaBaHUE WIM MOTPYKEHHE T€d B 3aBUCHUMOCTH OT COOTHOIIEHMS
MJIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOM B JKUAKOCTh 4YacTH
Tena.

Onpenenenne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B )KUIKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBI, JEHCTBYIOLIEH HA TEIO B JKUIKOCTH, OT
MacChl Tea.

OneIThI, TEMOHCTPUPYIOIIHUE 3aBUCUMOCTD BBITAJIKHBAIOUIEH CHJIIBI, AEHCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B HKHUIAKOCTh YACTH TeJa U OT IUNIOTHOCTHU >KUKOCTH.
KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKM U ONIpElelieHue €€
I'PY30II0AbEMHOCTH.



Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.

[IpocThle MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCThb. [IpaBmio paBHOBecHs pblyara.
[IpumeneHne mpaBmiia paBHOBECHS pblyara K Osoky. «3osotoe mpaBuio» MexaHuku. KITJ mpocTeix
MexaHu3MoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusa. Kunetnueckas u moTeHuuanbHas 3Heprud. llpeBpaiienue ogHoro Buaa
MEXaHUYECKOM 3HEPTUU B Jpyroil. 3aKOH COXpaHEHUs PHEPIUH B MEXaHHKE.

Jemoncmpayuu.

1. Tlpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Onpenenenne pabOTHl CHIBI TPEHUS NMPH PABHOMEPHOM JIBUKCHUHU Tella 10 TOPH30HTAIBHON

MTOBEPXHOCTH.

2. HccrnenoBanue ycIoBHiA paBHOBECHSI pblyara.

N3mepenue KII/] HaKJIOHHOM TIOCKOCTH.

w

4. W3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM 3HEPTrUH.

8 KVIACC

Pasznea 6. TensioBblie siBJIeHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISAPHO--KMHETHYECKOW TEOpUH CTPOCHMs BemecTBa. Macca u
pa3Meppl  aTOMOB W MOJIEKYJ. OnbITel,  TMOATBEPXKIAIONIAE  OCHOBHBIE  TOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOW TEOPHH.

Mogenu TBEPAOTO, JXKHAKOTO W Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammmdeckue u
amopdubie Tena. OOBSCHEHHE CBOWCTB Ta30B, JKHJIKOCTEH W TBEPABIX TEN HA OCHOBE IIOJIOKCHHI
MOJIEKYJIIPHO--KHHETHUECKOW Teoprun. CMaunMBaHKWE W KallWJUISIPHBIE SIBJIEHUA. TeIioBoe pacliupeHue u
cKaTHe.

Temmnepartypa. CBs3b TeMmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBMKEHHs 4acTUL. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHMsI BHYTPEHHEHW HSHEepruu: TeIulonepenadya M coBepllieHue paboThl. Buabl
TEIUIONEPeIauu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHUE.

KonunuectBo TemaoTel. YaenabHas TEMJIOEMKOCTh BellecTBa. TernaooOMeH U TEMIOBOE paBHOBECHE.
VYpaBHenue TeruioBoro Oananca. IlnaBieHue u oTBepJeBaHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHas
teriota masneHus. [lapooOpaszoBanue u konpaeHcanus. Mcmapenune. Kumnenue. YaenpHas Ttermiora
napoo6pa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYpPhl KUTIEHHS OT aTMOC(EPHOTO TaBICHHUS.

Bnaxxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IebHAs TEMI0Ta CrOPAHUSL.

[Tpunnune! pabotel TerioBbix asurarenei KIIJ[ temmoBoro nsurarens. TerioBble OBUTATENH U
3allUTa OKPYKAKOIIEH Cpebl.

3aKOH COXpaHEHUs U IMPEBPAILCHUs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHYKEHUSI.

Habmronenue nuddysun.

Habmronenue sBiaeHU cMadyiBaHUS M KAMWIUTSIPHBIX SIBJICHHIM.

Habnroenue TemnoBoro pacimmupeHus Tei.

N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU HITH OXJIAXKICHUU.
[IpaBuna n3smepeHust TeMnepaTypsl.

Buas! Tennonepenayuu.

OxnaxxkJIeHue TPy COBEPIICHUHN PAOOTHI.

CoNORWDdDPRE

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMH CHUIIAMH.
10 CpaBHeHUE TEIIOEMKOCTEH Pa3TUYHBIX BEIIECTB.
11. HaOnronenue KAIEHUs.



12. HaGnroieHre moCTOSTHCTBA TEMITEPATypPhl IIPHU TIJIaBJICHUU.

13. Mopenu TEIIOBBIX IBUTATENICH.

Jlabopamopusvie pabomot u onvimeol.

OnbITHI O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKCHHUSL.

OnpIThI 10 BEIpAIIMBAaHUIO KPUCTANIOB IIOBAPEHHOM COJIM WIIM caxapa.

OnbITHI 10 HAOTIOACHHUIO TEIJIOBOTO PACIIUPEHHSI Ta30B, KUAKOCTESH U TBEPIBIX TEII.
Ornpezenenue naBieHUs BO3ayxa B OAJIJIOHE IIMPHUIIA.

OMBITHI, IEMOHCTPUPYIOIIUE 3aBUCHMOCThH JABJIEHUS BO3/AyXa OT €ro oObEéMa M HarpeBaHUS
WM OXJIQXKICHUS.

6. IlpoBepka ruMOTE3bl JIMHEHHOW  3aBHCHMOCTH  JUIMHBI ~ CTOJIOMKAa  JKHJIKOCTH B

s wnE

TEPMOMETPHUYECKON TPYOKE OT TEMIIEPaTypHI.

7. HaOnronenue M3MeHEHUs BHYTPEHHEH 3HEPTUU Teja B pe3ysbTare TeIIonepeaayud U padoThl
BHEIIIHUX CHJL.

8. MHccrenoBanue siBI€HHS TEIUIOOOMEHA TIPY CMEIIMBAHUH XOJIOJHON M TOPSTYEit BOJIBI.

9. OmpeneneHre KOJIMYECTBA TEIJIOTHI, IOJNYYEHHOTO BOJOH IPH TEINIOOOMEHE C HarpeThiM
METaJNTNYECKUM IIMIIMHAPOM.

10. Onpenenenne yaenbHOM TETUIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mporiecca UCHapeHHUs.

12. OnpenencHre OTHOCUTEIHHON BIQXKHOCTH BO3IyXa.

13. Onpenenenne yaenbHOM TEIUIOTHI IJIABICHUS JIb/IA.

Paznea 7. DuiekTpuyeckue ¥ MATHUTHbBIE SIBJICHUS.

DnekTpusanusa Te. J[Ba pojia aIeKTpUYecKuX 3apsaaoB. B3anmoaeiicTere 3apssKeHHBIX Tel. 3aKOH
Kynona (3aBUCHUMOCTb CHIIBI B3aUMOJEUCTBHUS 3apsSKEHHBIX TEJ OT BEJIWYHHBI 3apsAI0B U PACCTOSHUS
MEXy TeJIaMu).

Onektpuyeckoe 1mosne. Hanpssk€HHOCTh  AyeKTpuyeckoro mnoJig. [lpuHmmn cynepno3unuu
ANEKTPUYECKUX MOJIel (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsgoB. DJIEMEHTApHBIM 3iekTpuueckuid 3apsg. CTtpoeHue aroma.
[IpoBOAHMKY M AMDIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEeKTpUYECKU TOK. YCIOBHUS CYLIECTBOBAHMS AJIEKTPUUYECKOrO TOKA. VICTOYHHMKM MOCTOSIHHOTO
ToKa. JIeWcTBUS SIEKTPUYECKOTO TOKA (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJEKTPUYECKUIl TOK B
KUJKOCTSAX U raszax.

Onektpuueckas nenb. Cuia Toka. DJEeKTpuuecKoe HarpsbkeHrne. CONpOTHUBIIEHHE IMPOBOJHHUKA.
VnenbHOe compoTuBieHUE BemlectBa. 3akoH Owma jana  ywactka nenu. [locnemoBarenbHoe u
napajuieJIbHOE COeIMHEHNUE MTPOBOIHUKOB.

PaGora u MmomHOCTh 3nekTpuyeckoro Toka. 3akoH JDxoyns—JleHna. DiexTpuueckue Nenu u
MOTpeOUTENH dIEKTPUUECKO sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocTrosiHHbIE MarHuThl. B3anMozeiicTBUE MOCTOSHHBIX MarHUTOB. MarHutHoe noje. MaruutHoe
noje 3eMJIM M €ro 3HayeHue Ui *u3HU Ha 3emue. OnbeIT Dpcrena. MarHuTHOE MoJie 3JIEKTPUYECKOTO
ToKa. [IprMeHeHne 3eKTPOMAarHuTOB B TeXHUKE. JlefiCTBME MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
DNEeKTpoABUTaTENb IOCTOSTHHOTO TOKa. Vcnosib30BaHue 31eKTpoABUraTesied B TEXHUUECKUX YCTPOUCTBAX
Y Ha TPaHCHOpTE.

Omnbitel @apanes. SIBieHue 3eKTpoMarHUTHON MHAYKIUU. [IpaBuio JleHua. DnekTporeHepatop.
CriocoObl MOTyYeHUsI DIIEKTPUUYECKOM SHEPruu. DNEKTPOCTAHIIMKM Ha BO30OHOBISIEMBIX HCTOYHUKAX
SHEPrUH.

Jemoncmpayuu.

1. Dnektpuzanus Tel.

2. JIBa poja >NEKTPHUECKUX 3apsiIOB U B3aUMOJCHCTBUE 3aPSKEHHBIX TEIl.

3. YcTpoiicTBO U JAEHCTBHUE IEKTPOCKOTA.

4. DraexTpocTaTHYecKas WHIYKIIHS.



3aKOH COXpaHEHUs AINCKTPUUECCKUX 3apsi/IOB.
[IpOBOIHUKH U TUAIEKTPUKH.

MoenupoBaHUE CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJISL.
M CcTOYHMKH ITIOCTOSSHHOI'O TOKA.

JIeNCTBHS DIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHI TOK B KUIKOCTH.

. I'a30BbI1#1 pa3ps.

. I3MepeHue cuiibl TOKa aMIepMeTpoM.

. I3MepeHue aneKTpuyecKoro HanpsHKEHUs BOJIBTMETPOM.

. Peocrar u mara3uH cOnpoOTHBIICHHN.

. B3auMoieiicTBre TOCTOSHHBIX MAarHUTOB.

. MoienupoBaHre HEBO3MOKHOCTH Pa3JIeJICHUS TIOJIFOCOB MarHuTa.
. MoienupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTHO€ 10JIe TOKa. DJIEKTPOMAarHuT.

. [lelicTBME€ MarHMTHOTO MOJISl HA MPOBOIHUK C TOKOM.

. DNEKTPOABUIaTEIIb MOCTOSTHHOTO TOKA.

. MUccnenoBanue sIBIEHUS JIEKTPOMArHUTHOM WHIYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HallPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHUS.
. DJNEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

ok wnE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI 10 HAOTIOACHUIO 3JICKTPU3AINH TNl UHAYKIIUEH U PU CONTPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA ANEKTPUYECKOTO MOJIS HA TPOBOIHUKH U TUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI AIMEKTPUIECKOH SN MOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIbI TOKA.

N3mepenue u perynupoBaHue HapsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, HMAYLIETO YEpPEe3 PE3UCTOP, OT COMPOTUBIIEHUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbIThl, AEMOHCTPUPYIOIIHUE 3aBUCUMOCTH 3JIEKTPUYECKOIO CONPOTUBIIEHHS IMPOBOJHUKA OT
€ro JUIMHBL, IUIOIIA 1 HOMEPEYHOr0 CEYeHHs U MaTepurara.

[IpoBepka mnpaBuia CIOKEHHS HAINPSIKEHUHM NPU IOCIEIOBATEIIBHOM COEIMHEHHH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJis CUJIbI TOKA MIPU NapAJIIEIIBHOM COECAMHEHUHU PE3UCTOPOB.

Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

OrnpeneneHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3 JIAMIIOUKY, OT HAIPsHKEHHS Ha HEil.
Omnpenenenue KIIJ[ narpeBarensi.

HccnenoBanne MarHuTHOTO B3aMMOJEMCTBHS MIOCTOSTHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO MOJIsl IOCTOSTHHBIX MarHUTOB NIPU UX 0ObEJMHEHUH U Pa3/IeIeHUH.
HccnenoBanue neiCTBUA MIEKTPUUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OneIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI B3aUMOAEHCTBHS KaTyILIKM C TOKOM M MarHuTa
OT CUJIBI TOKA U HAIIPABJICHUS TOKA B KaTYILKE.

N3ydeHne nelicTBUsl MarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM.

KoHnctpyupoBanue 1 n3ydeHne padoThl 3I€KTPOIBUraTeNsl.

N3mepenue KIIJI anexkTpoaBUrareaIbHOM yCTaHOBKH.

OnBITHI 110 UCCIEIOBAHUIO SIBJICHUS MIEKTPOMArHUTHOW MHAYKIMU: MCCIEA0BAHNE N3MEHEHUIN
3HAUEHUS U HAIPABJIEHUSI MHIYKIIMOHHOTO TOKA.



9 KVIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexanuueckoe ABuwxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOI0 JBHKEHUSA. PABHOMEPHOE MPSAMOJIMHENHOE IBMKEHUE. HepaBHOMEpHOE IPSMOIMHENHOE
nBukeHue. CpeHssi U MTHOBEHHAs: CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBH)KEHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMONHMHEHHOEe aBrokeHne. CBoOomHoe maaeHue. ONBITHI
lNasmnes.

PaBHOMepHOE ABWKeHHE 1O OKpykHOCTH. [lepuon u yactora obpamienus. JluneitHas u yrioBas
ckopocTH. LleHTpoCTpeMUTENIBHOE YCKOPEHNE.

Ilepbiii 3akoH Herotona. Btopont 3akon Hserorona. Tperuit 3akoH Herorona. IlpuHiun
CYIIEPIIO3UIUU CHUIL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHuUs: cujia TPEHUSI CKOJIBKEHUS, CUjla TPEHHUs TOKOS,
JPYTUe BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TITOTEHMs. YCKOpeHue cBOOOJIHOro mnajaeHus. [IBuxeHue
ia"eT Bokpyr Cousnua. IlepBast kocMudeckasi ckopoctb. HeBecoMoCTh 1 ieperpysku.

PaBHOBecue martepuasibHONW TOUYKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecme TBEpHOTO Tema ¢
3aKpEIUIEHHOM 0ChIO BpaieHuss. MoMeHT cwiibl. LIeHTp TshkecTh.

Nmnynsc Tena. M3mMenenne umiyinbca. MiMnynbse criibl. 3aKOH COXpaHEHUs UMITylbca. PeakTruBHOE
JBIDKECHHUE.

Mexannyeckasi paboTa U MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUHU U
paboTsl. [loTennanbHas sHeprus Tena, NOJHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHnanbHas sHeprus
cxkatoil npyxunsl. KunHerndeckass sHeprus. Teopema O KMHETHYECKOW SHEPIMM. 3aKOH COXpPaHEHUs
MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHre MeXaHUYEeCKOTO JABMXKEHUS TeJla OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTell U TPaeKTOPHUIl ABMKEHUS OJHOTO U TOTO XK€E TeJla OTHOCUTEIBHO Pa3HBIX Tell

OTCYETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO JBUKECHHUS.

4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUYKECHHUS.

5. HaOmronenue nBuXeHUs Teja M0 OKPYKHOCTH.

6. HaOmroneHue MexaHUYECKUX ABJICHUH, MPOUCXOAALIUX B cuctemMe oTcuéra «Tenmexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOuHeTa (PU3nKu.
7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MAcChl Teja U JeHCTBYIOLICH Ha HETO CUIIBI.
8. HalOnronenue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TE.
9. V3MmeHeHue Beca Tena MpU YCKOPEHHOM JIBUXKEHUHU.
10. Ilepenaya ummynbca MpU B3aUMOACHCTBUU TEJI.
11. TIpeoOpazoBaHus SHEPTUU IIPHU B3AaUMOJICHCTBUU TE.
12. CoxpaHenue ummysbca Mpu HEYIPYroM B3auMOICHCTBUH.
13. Coxpanenue ummnysbca npu abCOMIOTHO YIIPYrOM B3aUMOICHCTBUH.
14. HaGnroeHue peakTHBHOTO JIBUYKEHHUSI.
15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOHOM MaICHUH.
16. CoxpaHeHnne MeXaHU4YeCKOW SHEPTUH MpU ABMKEHUH Tella MO IeUCTBUEM MPYKUHBI.
Jlabopamopuwvie pabomot u onvimol.
1. KonctpyupoBaHue TpakTa /Ui pa3roHa U JadbHEHIIIEro paBHOMEPHOTO JABIKEHUS [IapUKa WIIN
TEJICKKU.

2. OmpeneneHue CpeaHe CKOPOCTH CKONBKEHHsI OpycKa WM JBIMKECHUS IIapUKa M0 HAKIOHHOM
IIJIOCKOCTH.

3. OmpeneneHune yCKOPEHHUs Tea MPU paBHOYCKOPEHHOM JIBU)KEHUH 110 HAKJIOHHOM TIOCKOCTH.



4. WccrnenoBaHwe 3aBUCUMOCTH TYTH OT BPEMEHHM TP PABHOYCKOPEHHOM JBW)XKCHHH 0e3
Ha4aJIbHOUW CKOPOCTH.

5. TlpoBepka THIOTE3bI: €CIIA MPH PABHOYCKOPCHHOM JIBIKEHHH 0€3 HadalbHOW CKOPOCTH IyTH

OTHOCSITCS KaK Psii HEYETHBIX YHCEII, TO COOTBETCTBYIOIIME TIPOMEKYTKH BPEMEHH OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMATBHOTO JIABJICHHSL.

Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne pabOTHl CHJIBI TPEHUS NMPU PABHOMEPHOM JIBUKCHHUH TeJIa TI0 TOPHU30HTAIBHON

MTOBEPXHOCTH.

10. Onpenenenue padOTHI CHIIBI YIPYTOCTH IIPH MOABEME TPy3a C HCIIOIH30BAaHHEM HETIOABIKHOTO
Y TIOJABMKHOTO OJIOKOB.

11. V3ydenue 3akOHA COXpAaHEHUS SHEPTHH.

Paznen 9. Mexanuveckue KoJieOaHus U BOJIHBI.

Konebarenproe nemxerne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHUI: TIEPHO/, YaCTOTa, aMILIATY/IA.

© oo

Maremaruueckuil ¥ IpyKUHHBIN MasTHUKH. [IpeBpalieHre sHepruu npu KosuiedaTeIbHOM JIBUKEHUHU.
3aryxatomue Kosedanus. Bernyxaennsie konebanus. Pesonanc. Mexanndeckue BosiHbl. CBOMCTBA

MeXaHW4YecKux BOJH. IIpomonbHble W ToONepeuHble BOJHBL JlIMHA BOJHBI U CKOPOCTh €€

pacnpocTpaHeHus. MexaHnueckre BOJIHBI B TBEPJIOM Tejle, CEHCMUYECKHE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U yIbTpa3ByK.
Hemoncmpayuu.

Habmonenue xoneGaHuii Te noj 1eHCTBUEM CHIIbI TSKECTH M CUJIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U pe30HaHCA.

Pacnipoctpanenune npooabHbIX U IOTEPEUHBIX BOJIH (Ha MOJIENN).

HabnroneHue 3aBUCMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTUYECKHI PE30HaHC.

ok wnE

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenuie 4aCTOTHI U MEPHOJA KOJICOAHUI MAaTEMAaTUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U NEPHOJa KOJIeOaHHM MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHMOCTH IepHOJa KoJeOaHWN MOJBEHICHHOTO K HUTHU Tpy3a OT JJIUHBI
HUTH.

4. WccnenoBaHue 3aBUCUMOCTH Iepro/ia KoeOaHUi MPYKUHHOTO MAasTHUKA OT MaccChl rpy3a.

[IpoBepka He3aBUCUMOCTH Mepuo/ia KoJieOaHHi rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.

6. OmnbIThl, NEMOHCTPHUPYIOIIUE 3aBUCHUMOCTH IEpHOJa KoJIeOaHW MPYKUHHOTO MasTHHUKA OT
Macchl Ipy3a U )KECTKOCTU MPYKUHBI.

7. VI3mepeHue ycKopeHUs: CBOOOIHOTO Ma/ICHUS.

Pazpnen 10. DieKkTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE II0Jie. DJEKTPOMAarHUTHbIE BOJIHBI. (CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.

o

[Ikaya 31eKTpOMarHUTHBIX BOJIH. VCIIOIb30BaHNE ANEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CaoiicTBa 21€KTPOMArHUTHBIX BOJIH.

2. BoiHOBEIE CBOIiCTBA CBETA.

Jlabopamopuwvie pabomot u onvimol.

1. WM3ydeHwue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIILHOTO TenedoHa.

Pa3znen 11. CBeToBLI€E ABJICHHUS.

JlyueBas mojnenb cera. Mcrounuku cBera. I[IpsimosnHeliHOe pacnpocTpaHEHHE CBETa. 3aTMEHUs

Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkaino. 3aKkoH OTpaKEHUs CBETA.



snep.

[Ipenomnenue cBeta. 3akOH HpejaoMiieHUs cBeTa. llogHOE BHYTpEHHEE OTpa)KEHUE CBETA.
Hcnosib30BaHNE NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xox syuelt B nmuH3e. OnTudeckasi cuctema (oroanmnapara, MUKpOCKoTa U Teneckomna. ['nas
KaK OITUYECKas cucTeMa. bin30pyKocTh U AabHO30PKOCTb.

Paznoxenne Oemoro cBera B crekTp. OmnbiTel HbtoroHa. CioXeHHE CHEKTPAIbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

CoNoarwWdE

[IpssMonMHENHOE pAacIIPOCTPAHEHHUE CBETA.

OTtpakeHue cBera.

[Tonyyenue n3o0pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHyeckuii CBETOBO/I.

Xox mydei B coOuparoliei JInH3e.

XoJ Iydel B paccenBarolel JIMH3E.

[Tonyuenue n306paxeHH ¢ TOMOIIIBIO JINH3.

[Mpunnun nevictBus oroarnmapara, MUKPOCKOTIA U TETIECKOTIA.

10 Moens riasa.
11. PaznoxeHue 6Eoro CBeTa B CIIEKT).

12. TTomy4yenune Oeoro CBETa MpH CIIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuwie padbomul u onvimel.

1.
2.
3.

4.
S.
6
7.

HccnenoBanue 3aBUCUMOCTH yIila OTPaXE€HUSI CBETOBOTO JIydya OT yrija MaJaeHusl.

N3ydeHne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHUS! CBETOBOTO JIyda OT yrja MaJeHus Ha TpaHule
«BO3LYX—CTEKIIO».

[Tony4yenue n300pakeHUI C MTOMOIIIBIO COOMPAFOIIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOM CHJTBI COOMPAFOIIIEH JINH3BI.

OnbITHI O Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU WX HAOIIOICEHUH Yepe3 [IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBELIE SIBJICHHSI.

Onbitel Pesepdopna u mianerapHas mozenb atoma. Mogenb aroma bopa. Hcmyckanwe wu
norjolueHne ceera aromoM. KBanThl. JInnelyaTbie CIeKTPHI.

PamnoaktuBHOCTh. Anb(a-, Oeta- u ramma-uznydenus. CtpoeHue aTomHoro sapa. HykmonHas
MoJenb aToMHOro siapa. M3otonsl. PagnoaktuBHble npeBpaiienus. [lepuoa nomypacnana aTOMHBIX sep.
SAnepHble peakuuu. 3aKOHbI COXpPaHEHUS 3apsI0OBOIO U MAaCCOBOIO YMCEN. DHEPIUs CBA3U aTOMHBIX

CBs13b MacChl U OHCPI'uu. Peakuuu cunTesa u geneHus AACP. Hctounuku OHCPIUun COJ'IHI_Ia U 3BE3.
HnepHaﬂ OHCPI'CTHKA. HeﬁCTBHH PaanOaKTHBHBIX H3Hy‘leHI/Iﬁ Ha ’)KHBBIC OPpraHU3MBbI.

Hemoncmpauuu.

1. CrexTpbl U3JIy4eHHS U HOTJIOIIEHHUSL.

2. CrekTpbl pa3IUYHbIX Ta30B.

3. Crnektp BoJIOpoJa.

4. Habmronenue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3TYyUECHUH.

6. Perucrpauus uziaydeHus IPUPOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuwvie pabomot u onvimol.

1. HaOGnroneHue CIJIONIHBIX U TUHEHYATHIX CIIEKTPOB U3ITy4YEHUSI.

2. HccrnenoBanue TpeKOB: M3MEpEHHE OHHEPIUU YacTUIBl 10 TOPMO3HOMY MyTH (1O
¢dororpadusim).

3. U3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOpPHTENBLHO-00001IAOIIINI MOLYIb.



[ToBTOpHTENBHO--0000IIAOIINI  MOAYIb IpEfHA3HAYEeH Ul CHCTEMAaTH3alMu U 0000LieHus
MPEJMETHOTO COACP)KAHUS U OIBITa JESITEIBHOCTH, MPUOOPETEHHOTO MpPH M3YYEHHH BCEro Kypca
¢u3uKK, a TaKKe JUIA TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy MO (U3UKe Ui
oOyyaromuxcs, BBIOpaBIINX 3TOT y4EOHBIH MPeaMeT.

[Ipyn u3ydyeHHH AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI ACATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOOecneunBaeTcs JOCTUKEHHE TMPEAMETHBIX W METalpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00y4YeHUsI, OPMUPYETCS €CTECTBEHHOHAY4YHAash TPAaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB
UCCIIEIOBAHUS SIBJICHUN MPUPOJbl U TEXHUKU, OBJIAJCHUE YMEHUSMU OOBSICHATH (DU3HUECKUE SIBICHUS,
IIPUMEHSIS [IOJIyYEHHBIE 3HAHMS, pellaTh 3aa4l, B TOM YUCJIE KAUECTBEHHBIE U dKCIIEPUMEHTAJIbHBIC.

[IpyHIHMNMAIBHO NEATEIBHOCTHBIN XapakTep NAaHHOIO pasjiela pealn3yercs 3a CYET TOro, 4To
oOydJaronuecst BHITIOJIHSIOT 3aJaHNs, B KOTOPBIX UM MIPEIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUN pacno3HaBaTb M HAYYHO OOBSICHATH (U3NYECKUE SIBIICHUS B
OKpYXKarOIEel MPUPOJIe U OBCEIHEBHOMN KU3HU;

HCI0JIb30BAaTh HAYYHbIE METO/Ibl UCCIEOBAHUS (PU3NUECKUX SBJICHUH, B TOM YHCIE Ui POBEPKU
TUIIOTE3 U MOJy4EHHsI TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh Hay4HbIE OCHOBBI Hanbosiee BaXHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTW, Hampumep,
MIPAKTUYECKOTO MCIIOIb30BAHMS PA3JIMYHBIX MCTOYHMKOB SHEPIMM HA OCHOBE 3aKOHA IPEBPAILlEHUS U
COXpaHEHUs BCEX N3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenue ¢Gu3NKM Ha ypOBHE OCHOBHOIO OOLIEro 0Opa3oBaHMs HANpPaBICHO HA JOCTHXKECHHUE

JIMYHOCTHBIX, METAIPCAMCTHBIX U IPCIAMCTHBIX O6pa3OBaTeHBHBIX PE3YJIbTATOB.

B pesynbraTe u3ydeHuss QU3MKM HAa ypOBHE OCHOBHOI'O OOuIEro oOpa3oBaHus y 0Oydarouierocs

OyayT chOpMHUPOBAHBI CIICAYIONTUE IMYHOCTHBIC PE3YyIbTATHI B YACTHU:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:

[} mposiBJIeHME HHTEpEca K HICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (PM3NIECKOI HAYKH;

[J ICHHOCTHOE OTHOIIEHUE K IOCTIXKEHHSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

[J TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX M JTHUYECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUUECKUM MPUMEHEHUEM JIOCTHKEHUN (DU3UKY,

[J 0cO3HaHHE BaXKHOCTH MOPATBHO--3THUYECKUX MPUHIIUIIOB B JIEATETLHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

(] BOCHpHUSTHE DSCTETHYECKMX KayecTB (PU3MUECKOM Hayku: €€ TapMOHMYHOIO IOCTPOECHMUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

[J oco3HaHME IIEHHOCTH (U3UYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HaHWUS MHUpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

(] pa3BUTHE HAyYHOU JTH0O03HATEIHLHOCTH, HHTEPECA K HCCIIEI0BATEIbCKON NEATENIbHOCTH;

5) ¢popmupoBaHus KYJbTYPbI 310POBbS M IMOUMOHAJIBHOI0 0J1ArONOJYYHA:

[J oco3HaHME ILIEHHOCTH 0e30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BAKHOCTHU TMpaBWJl OE€30MacHOTO TMOBEAEHUS Ha TPAHCIOPTE, Ha JIOpOrax, C JJIEKTPUYECKUM U
TEIJIOBBIM 00OpYIOBAaHUEM B JOMAIIHHUX YCIOBHSIX;

[J chopMUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO ITpaBa Ha OMIMOKY M TAKOTO e MpaBa
Yy ApYroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

[J aKTMBHOE ydYacTHE B pEIICHWHM NPAKTHUECKUX 3amad (B paMKax ceMbH, 0Opa3oBaTelbHOM
OpraHu3aliu, ropoja, Kpas) TEXHOJIOTMYECKON U COIMATbHOM HaIPaBJIEHHOCTH, TPEOYIOIUX B TOM
yucliie ¥ GU3NYECKUX 3HAHUI;

[J uHTEpecC K MPaKTUYECKOMY U3y4eHHIO Mpodeccuil, CBSI3aHHBIX ¢ (PU3HKOI;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

[ opueHTalMs HAa MpUMeHeHHe (GU3NYECKUX 3HAHUUM Ui pelIeHus 3a7ad B 00JIacTH OKpyXKarouiei
Cpelibl, IUNITAHUPOBAHHUS IOCTYIKOB U OIIEHKU UX BO3MOKHBIX MOCIIEICTBUN ISl OKPYKAIOLIEH CpeJibl;
[J oco3HaHue I06aTBLHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTeil UX pelieHus;

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOH CPebl:

[J moTpeOHOCTh BO B3aMMOJEWUCTBUU TPH BHITIOJTHEHUU HCCIEAOBAHUN U TPOEKTOB (PU3NUYECKOU
HaIPaBJIE€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

[J NOBBILIEHNE YPOBHS CBOE€H KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO ACSATENbHOCTD;

[J moTpeOHOCTh B ()OPMUPOBAHMU HOBBIX 3HAHUH, B TOM uucie (OPMYITHPOBATHh HJEH, TOHSTHUS,
TUMNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

[J oco3HaHue NePHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (DU3HKH;

) mIaHUpOBaHUE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUN;

[J cTpemiieHHuE aHATU3UPOBATH W BBISBIISITH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe C UCTOIb30BaHUEM (PU3UUYECKIX 3HAHU;



e [J omeHKa CBOMX JCHCTBUN C Y4ETOM BIMSHHUS Ha OKPYKAIOIIYIO CPENy, BO3MOXHBIX II00abHBIX
HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbraTe OCBOEHHS MpPOrpaMMBbl MO (M3MKE Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHS Y
oOyyaromerocsi OyayT chopMUpOBaHBl MeTaNlpeMeTHbIE Pe3yJbTaThl, BKIIOUAIONINE TT03HABATEIIHLHBIE
YHHUBEpCaJbHblE Yy4YeOHbIE JIEHCTBUS, KOMMYHUKATUBHBIE YHHUBEpCaJbHblE YyueOHbIE JAEWUCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHbBIE YUeOHbIE IEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEPCAJTBHBLIC y‘-leﬁl—[l)le aeicTBuA

Ba3oBble joruyeckue neicTBus:

® BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);

® yCTAaHABJIMBATh CYIIECTBEHHBIA TIPHU3HAK KIAacCU(UKAIIMK, OCHOBAaHUSA HJsi 000OImeHUus U
CpaBHEHMUS;

® BBISIBJISITh 3AKOHOMEPHOCTH M TIPOTHBOPEYHS B paccMaTpuBaeMbIX (pakTax, MAaHHBIX H
HaOIOACHUSAX, OTHOCSIIUXCS K (PU3UIECKUM SIBIICHUSIM;

® BBIABJIATE IMMPUYUHHO--CIICACTBCHHBIC CBA3U IIPU U3YUYCHHUU (1)I/ISI/I‘-IeCKI/IX SIBJIEHUU U ImpoucccoB,
ACIaTb BBIBOJbI C HCIOJB30BAHWEM JACAYKTHBHBIX W HWHAYKTHBHBIX yMO3aKJIIOIIeHHI>'I,
BBIABUT'ATh TUIIOTE3HI O B3AUMOCBSI3AX (1)I/ISI/I‘I€CKI/IX BCJIMYHH,

® CaMOCTOSITEJILHO BBIOMpATh CHOCOO pemieHus y4eOHOUW (Qu3nyeckoi 3amauu  (CpaBHEHHUE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BHIOOpP Hambosee MOIXOSIIEro ¢ yYETOM CaMOCTOSITENLHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHSA!

® 1ICII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKIIT HHCTPYMEHT MO3HAHMS;

®[IPOBOJUTH [0 CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM (pU3nUecKkuii
9KCIEPUMEHT, HEeOOJIbIIIOE HCCIIeI0BaHNe (PU3UUYECKOTO SIBICHHUS;

®OIICHMBATh Ha NPUMEHUMOCTb U JOCTOBEPHOCTh MH(POpPMAIMIO, IMOJYYCHHYIO B XOJIe
WCCIIEIOBAHUS WM SKCIIEPUMEHTA;

® CaMOCTOSATENbHO (OpPMYIUPOBaTH OOO0OIIEHUS M BBIBOABI MO pe3yidbTaTaM IPOBEAEHHOTO
HaOJI0/ICHUS, OTIBITA, UCCIICIOBAHMS,

® [I[POTHO3UPOBATh BO3MOXKHOE JAJIbHENIIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a TAKXKE BBIIBUTATh
MIPEIOJIOKEHHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUAX U KOHTEKCTaX.

PaGora ¢ undopmanmeii:

® [IPUMEHSTH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3ampOoChl NMPHU MOUCKE U 0TOOpe MH(POpPMAIMH
WJIM JIJaHHBIX C YUETOM MPEUI0KEHHOHN yueOHO# (pr3ndecKoii 3a1auu;

® AHAIM3UPOBATh, CHCTEMAaTU3UPOBATh W HHTEPHPETUPOBATh MH(MOPMALIMIO PA3IMYHBIX BUIOB U
(dhopM TpecTaBICHHUS;

® CAaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (GOpMy  TpeAcTaBieHHs HHPOPMAIUM |
WUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4 HECIOKHBIMH CXeMaMU, TuarpaMMaMu, WHOU TpaduKoi u
UX KOMOWHAIUSMHU.

KoMMmyHukaTuBHbBIEe YHUBEpPcaibHbIe YueOHbIe 1eliCTBHUS:

B x0Jle¢ OOCYXKJeHHs Y4eOHOTO MaTepuana, pe3yabTaToB JAaO0OPATOPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYKIa€MOU TE€MBbI W BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA
pelIeHne 3a1a4uu U ToJIIepKaHue O1aroxenaTelIbHOCTH OOIIEHMS;

® COTIOCTABIISITh CBOM CYXKJEHHUS C CYXKICHHSAMHU JPYrHMX YYaCTHHKOB JHANOra, oOHApYXKHBaTh
pasnuydue U CXO/ICTBO TO3HIIHIA,



® BEIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

¢ IyOTMYHO TMPEACTABIATh PE3YIbTATHl BBITIOJHEHHOTO (U3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIe0BaHus, IPOEKTa);

® [IOHMMATh M HCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBHIYyaTbHOW paOOThI MPU PEIICHUU
KOHKPETHOU (hpU3MIecKoil mpoOIeMsi;

® [PUHUMATPH IICJIM COBMECTHOW AEATEIHbHOCTH, OPraHW30BBIBATH JCUCTBUS MO €€ JOCTHKCHUIO:
pacmpenensiaTb pojiu, 00CYXKJaTh MPOIECChl M PE3yJabTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JIIOJICH;

® BBITIOJTHATH CBOIO YacCTh PabOTHhI, IOCTUTasi KAYECTBEHHOTO PE3yabTaTa M0 CBOEMY HAIMPABIICHUIO 1
KOOPJUHUPYSI CBOH JCHCTBUS C IPYTUMHU WICHAMHU KOMaH/IbI;

® OIICHMBAaTh KauyeCTBO CBOErO0 BKJIAJa B OOHIMH MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJBbHBLIC y‘-leﬁl—ll)le JeCcTBUSA

Camoopranu3anusi:

® BLISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYaIUsAX, TPEOYIOMIUX [UIS PEIICHHS
(buznyecKux 3HaHUI;

® OPUEHTUPOBATHCS B PA3TUYHBIX IMOIXOJAX MPHUHATHS pPEMICHUN (WMHAMBUAYAJbHOE, TPUHSTHE
pelLIeHUs B TpyIIe, IPUHITHE PELIEHUI Tpynnoil);

® CaMOCTOSITEIbHO COCTABIISATh AITOPUTM pelieHus! GU3NUECKOI 3ajaun UK TJIaHa UCCIIEIOBAHUS C
y4€TOM UMEIOUIMXCS PpEecypcoB U  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBATh
npearaeMble BapuaHThl PelIeHUM;

e /ie1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

e JaBaTh a/ICKBaTHYIO OIIEHKY CUTYyalluu U MpeJyiaraTh MjiaH e€ U3MEeHEeHHUS,

® 00BSACHATh MPUYHHBI TOCTHXKEHUS (HEIOCTH)KEHHUSI) Pe3yJIbTaTOB NIEATEIBHOCTH, JaBaTh OIIEHKY
MPHUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JEATEIbHOCTH (B TOM YHCIE B XOJl BBINOJHEHUS (UINYECKOTO
WCCIIEIOBAaHUSl WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB, M3MEHHBIIUXCS CUTYAlHA,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEHH;

® OIICHUBATh COOTBETCTBUE PE3YyIbTaTa LEIH U YCIOBUSIM;

® CTaBUTH ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCHU Ha HAYYHYIO TEMY,
MMOHMUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

¢ [IpU3HABaTh CBOE MPAaBO Ha OMIMOKY MpH peuieHUuH (GU3NYECKUX 33/7a4 WIH B YTBEPKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIbTATbBI

K koHny oOyueHus B 7 Kjacce NpeiIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCA YMEHUI:

® IICTIOJIb30BATh MOHATHA: (HU3UYECKUE U XUMHUECKUE SBICHHs, HaONI0JICHHE, 3KCIIEPUMEHT,
MOjieNb, TUNIOTE3a, €AMHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYNa, arperaTHble COCTOSHUS
BemiectBa (TBEpJOE, JKHUIKOE, Tra3000pa3HOE), MEXaHM4YeCKoe JIBHKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MNPSMOJIMHENHHOE), TPAeKTOpHs, pPaBHOJAEHCTBYIOIAs Ccuia, jaedopmarus
(ynpyras, niacTudeckas), HeBECOMOCTb, COOOIIAOINECS COCY/IbI;

e pa3nuyath sABICHUA (AU Py3us, TEIIOBOE IBHKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE JBHKEHHE,
HEPAaBHOMEPHOE JBWKEHUE, WHEpLMs, B3aUMOJACHUCTBHUE TeEJ, PaBHOBECHE TBEPIBIX TENI C



3aKpEIJIEHHOW OChIO BpallleHUs, Iieperadya AaBJICHUsS TBEPIABIMU TeJAMH, XUAKOCTAMU MU
razamu, arMoc(epHoe aBiieHUE, IJIaBAaHHE TeJ, MPEBPALICHUS MEXaHWUYECKOW SHEPrUM) IO
ONMCAHMI0O MX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢bu3nveckoe siBICHHE;

® Pacro3HaBaTh MPOSBICHUE N3YUYCHHBIX (PU3MUECKUX SBICHUI B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
¢bu3nvecKkue SBICHUS B MPUPOJIE: IPUMEPHI IBIKCHUS C PA3IIMYHBIMUA CKOPOCTSIMH B )KMBOU U
HEXUBOM Npupoje, ASUCTBUE CUJIbl TPEHHSI B MPUPOAE U TEXHUKE, BIUSHUE aTMOC(HEPHOro
JIaBJICHUS HA KUBOI OpPraHu3M, IJIaBaHUE PbIO, pblYaru B TEJE YEIOBEKA, IIPU 3TOM IEPEBOJAUTD
MPAaKTUYECKYI0 3aJadyy B YueOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOMCTBa (IIPU3HAKH)
(U3NIECKUX SIBIICHHIA;

® OTIMCHIBATh M3YYE€HHBIC CBOMCTBA TEN U (PU3MUYECKUE SIBICHUS, UCIIONB3YS (PU3NIECKHAE BETUIUHBI
(macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BpEMs, IMyThb, CKOPOCTb, CPEIHSsS CKOpPOCTh, CHJIA
YIOPYrOCTH, CHJIa TSYKECTH, BEC TeJla, Cuila TPEHus, JaBjieHue (TBEPAOTO Tena, )KUIKOCTH, rasa),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHW4eckas paboTa, MOLIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(h(UILMEHT MOJE3HOr0 JNEHCTBHUS MEXaHM3MOB, KMHETHYECKas U MOTEHLUalbHAsl SHEPTrHs),
NP ONMCAHWU TPABUJIBHO TPAKTOBATh (PU3UUYECKUH CMBICI MCIOJIb3YEMbIX BEJIWYMH, HUX
0003HaYeHUs] ¥ €IUHUIBI (PU3NYECKUX BEUYHH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO
(bu3NYECKYI0 BEJIMYUHY C IPYTUMU BEIUUYMHAMU, CTPOUTH TpapuKu U3y4EHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEIIMYNH;

® XapaKTepH30BaTh CBOWCTBA TeJN, (QU3WYECKHE SIBJIEHUS M MPOLECCHl, HCMOIb3ys IMpaBuiia
CIIOXEHHsI Uil (BAOJIb OJHOU MpsiMoit), 3akoH ['yka, 3axoH [lackains, 3akoH Apxumenaa, npaBuiio
paBHOBecHs pbryara (010Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOM
SHEpru¥, NOpH HSTOM JaBaThb CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa U 3alHUChIBaTh €ro
MAaTEeMaTH4ECKOE BBIPAXKEHUE;

® 00BACHATh (U3NYECKHE SIBJICHUS, MPOLECChl M CBOMCTBA TN, B TOM 4YHCIE M B KOHTEKCTE
CUTYyallUl TPAaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISABIATE NPUYMHHO--CJIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIaroB ¢ OMopoi Ha 1—2 M3ydeHHBIX CBOMCTBA
(buznyecKux ABJIeHUHN, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

epemiath pacuéTHble 3a7aud B 1—2 AeWCTBHS, WCHOJIB3YS 3aKOHBI M (POPMYIbI, CBS3BIBAOIINE
(u3nyecKkue BETMYMHBI: HA OCHOBE aHalM3a YCIOBUS 3aJlaud 3alHChIBATh KPAaTKOE YCIOBHE,
MOJACTaBIATh (U3MUECKHE BEIWYMHBI B (QOPMYNIbBl U TMPOBOJUTH PACUYETHI, HAXOAUTH
CIpaBOYHbIC JaHHbIC, HEOOXOAMMBbIC MJIsi pELIeHUs 3ajJad, OICHHBATh PEATHUCTUYHOCTD
MOJTy4eHHOU (M3MUECKON BEIIMYNHBI;

® pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIU (PU3MYECKUX METOIOB, B
OTIMCAaHWU HCCJIEIOBAHUS BBIJCIATH MPOBEPSEMOE MPEroiokeHue (TUIOTe3y), pa3iuyaTh U
HMHTEPIPETUPOBATH MOJYYEHHBIH pe3yIbTaT, HAXOJAUTh OMIMOKH B XOJ€ OIbITA, JAeJaTh BHIBOJIbI
10 €ro pe3yJbTaraM;

® [IPOBOJIUTH OIBITHI O HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PUINYECKHMX CBOWCTB TEII:
(dbopMynUpoBaTh MpoOBEpsSEMbIe MPEANOI0KEHUs, COOMpPaTh YCTAHOBKY M3 MpPEI0KEHHOTO
000pyI0BaHus, 3aMUCBIBATh X0 OMBITa U (POPMYIHUPOBATH BHIBOJIBI;

® BBLITIONIHATh TPSMbIE HW3MEPEHUs PACCTOSHUSA, BPEMEHH, Macchl Tena, oO0BEMa, CHUIBI H
TEMIEPATYPhI C UCIOJIB30BAHUEM aHAJIOTOBBIX U HU(POBBIX TPUOOPOB, 3AMKUCHIBATH MOKA3AHUS
MprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;

®IDOBOJIUTH HCCIICZIOBAaHHE 3aBUCUMOCTH OJHOM (PU3MUYECKOW BEJIMYMHBI OT JpPYrol c
WCIOJIb30BaHMEM TPSAMBIX U3MEPEHHH (3aBUCUMOCTH MyTH PAaBHOMEPHO JABIKYIIETOCS TeNa OT
BpEMEHU [BMIKEHHS Tea, CHJIBI TPEHHS CKOJILKEHHUS OT Beca Tella, KauecTBa 00pabOTKH
MIOBEPXHOCTEN TN U HE3aBUCUMOCTH CHJIbl TPEHMS OT IUIOLIAJN CONPUKOCHOBEHUS TEIl, CHIIbI
YIIPYTOCTH OT YAJWHEHUS MPYXKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOHN YacTh



Tela U OT IUIOTHOCTH YKUAKOCTH, €€ HE3aBMCHUMOCTH OT IIJIOTHOCTU TeJjla, OT IJIyOMHBI, HA
KOTOPYIO MOTPY)KEHO TEJIO, YCIOBHUH IJIaBaHHS TeJN, YCIOBHH paBHOBECHs pblyara U OJIOKOB),
y4acTBOBATh B IJIAHUPOBAHUHM Y4eOHOT'O MCCIIEOBAHUS, COOMPATh YCTAHOBKY M BBINOJIHATH
U3MEpEHHUs, Cleys MpeUIOKCHHOMY TIUIaHy, (UKCUPOBATh PE3yabTaThbl MOJYYEHHOM
3aBHCUMOCTH (PM3MUYECKMX BEIMYMH B BHJE TPEUIOKEHHBIX TaOMUIl W TpaduKoB, IenaTh
BBIBOJIbI 110 PE3YJIbTATaM HUCCIIEI0OBAHUS;

® IPOBOJIUTH KOCBEHHBIC HM3MEpPEHHs (PU3MUECKMX BEIWYHMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH H
TBEPAOrO TeNla, CuUja TPEHUS CKOJbKEHHUS, JaBJICHHE BO3/yXa, BbITAIKUBAIOLIAs CUJIA,
JCWCTBYIOMAs Ha TOTPYKEHHOE B JKUAKOCTh TeJNO, KOI(DOUIMEHT MOJE3HOTO ACHCTBUS
MIPOCTBIX MEXAHU3MOB), CIEAYs NPEAJIOKEHHOW HHCTPYKLMM: INPU BBINOJIHEHUU U3MEPEHMM
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIISATH 3HAUEHUE HCKOMOM BEJTUYMHBI;

e cOOIIOIATh MpaBWIa TEXHUKU 0€30MaCHOCTH TIPH paboTe ¢ 1abopaTOpHBIM 000pyAOBaHUEM;

e yKa3plBaTh NPUHLUIBI JACUCTBUS TNPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECBl, TEPMOMETP,
JMHAMOMETp, COOOIIAOINECS COCY Ibl, OapOMeTp, pblyar, MOABWKHBIM U HEMOBUKHBIN OJIOK,
HaKJIOHHAsI IIJIOCKOCTh;

® XapaKTepU30BaTh NPHUHLMUIIBI JEHCTBUSA H3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
Omopoi Ha HX onucaHus (B TOM 4HCIE: TMOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA,
TUIPaBIMYECKUN TPEcC, MaHOMETP, BBICOTOMEp, MOPIIHEBON HAcoC, apeoMeETp), UCIOJNIb3Ys
3HaHMSI O CBOMCTBaX (U3MUECKUX SBJICHUH M HeoOXoaumble (GU3NYECKHE 3aKOHbI U
3aKOHOMEPHOCTH;

® [IPUBOJIUTh TMpUMEPhl (HaXOAWUTh HMH(OPMALIMIO O MpHUMEpax) MPAKTUYECKOTO HCMOJIb30BaHUS
(u3nuecKnux 3HaHUN B MOBCEIHEBHOM KU3HU JUIsl oOecrieueHus: 0€30MacHOCTH NMpU 00palieHun
¢ npubopamMy M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAaHEHMs 370POBbs U COOIIOJCHHUS HOPM
9KOJIOTUYECKOTO MTOBEICHUS B OKPYKAIOIIEH CPE/Ie;

® OCYILLECTBIIATh OTOOP MCTOYHMKOB HMH(opManuu B VHTepHETe B COOTBETCTBUHU C 3aJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIMXCA 3HAHUH M NMyTEM CpPaBHEHHs Pa3IMYHBIX
UCTOYHHUKOB BBIIENATE MHPOPMALMIO, KOTOpasi SBJISIETCS MPOTUBOPEUMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

®UICTIOJIb30BATh IIPU  BBINOJHEHMHM YUEOHBIX 3aJaHUil HAay4yHO--TIONMYJSIPHYIO JIUTEPaTypy
(Gu3n4ecKoro coJep:KaHus, CIPaBOYHbIE MaTepuanbl, pecypcel cetd HTepHeT, BiajeThb
npuéMaMu KOHCIIEKTUPOBaHMs TEKCTa, NpeoOpa3oBaHus HMH(OpManuu M3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

® C03/1aBaTh COOCTBEHHbIE KpAaTKHE MMCbMEHHBIE U YCTHBIE COOOLIEHHS HA OCHOBE 2—3 UCTOYHUKOB
nHpopManuu GU3NYECKOTO COJEPKAHUS, B TOM YUCIIE IIYOJIMYHO JIeNaTh KpaTKue COOOLICHUS O
pe3yabTatax IMPOEKTOB WM Y4YeOHBIX HCCIEIOBaHMH, NPU ATOM TI'PaMOTHO HCIHOJIb30BaTh
M3yYEHHbIN MOHATUHHBIN anmapar Kypca (pU3uKu, CONPOBOXKIATh BHICTYIICHUE IIPE3CHTALUEH;

® [IpY BBIIIOJHEHUH Y4eOHBIX IMPOEKTOB U UCCIEIOBAaHMN paclpenieniTh 00s3aHHOCTHU B IpylIe B
COOTBETCTBUU C IIOCTABJICHHBIMM 3a/layaMu, CIEIUTh 3a BBINOJHEHHEM IIJIaHa JCHCTBUM,
aJIeKBaTHO OLIEHUBaThb COOCTBEHHBIH BKJIAJ B JI€ATEIBHOCTh TPYIIbl, BBICTPAUBaTh
KOMMYHHMKaTHUBHOE B3aUMOJICHICTBUE, YUUTHIBAsi MHEHUE OKPY)KAIOILIKX.

K koHmy oOyuyeHus B 8 kiacce npeiMeTHbIe pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpakaTh

Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCA YMEHUI:

® IICII0JIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBI)KECHHME aTOMOB M MOJIEKYI,
arperaTHbIE COCTOSIHMS BEIECTBA, KPUCTAUIMYECKUE M aMOp(HBIE Tesa, HACHIILEHHBIH |
HEHACBILEHHBIA Iap, BJIAXHOCTb BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOU
JBUTATEb, JJIEMEHTApHbI JJIEKTPUYECKUI 3apsij, DJIEKTPUYECKOEe II0JIe, NPOBOJHUKH U
JUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TIOJIE;



e pa3juuaTh SABJICHUS (TEIUIOBOE PACHIMPEHUE M C)KaTHE, TEIIoNepeadya, TEIUIOBOE PaBHOBECHUE,
CMauMBaHME, KalWUIIPHbIE SBJICHUSA, UCIIApEHHUE, KOHJEHCAIMs, II1aBJIEHUE, KpUCTaIn3alus
(oTBepueBaHue), KUIIEHHE, Teruionepeaada (TErIONpPOBOAHOCTh, KOHBEKIHUS, HW3JIyUYCHHUE),
NIEKTpU3aLMs TeJl, B3aUMOJCIHCTBUE 3apsioB, NCHCTBUS 3JIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJIEMCTBUE MAarHUTOB, IEHCTBME MarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM,
JIEKTPOMArHUTHasi MHAYKLKA) 110 ONMCAHUIO UX XapPAKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

® Pacro3HaBATh MPOSBICHUE N3YUYCHHBIX (PU3MUECKUX SBICHUI B OKPYXKAIOIIEM MHUPE, B TOM YHCJIE
¢bu3nveckue SBICHHUS B NPUPOJC: TOBEPXHOCTHOE HATSKEHHE M KANWJUIAPHBIC SBJICHUS B
MIPUPOJIE, KPUCTAJUIBI B IIpHUpoie, udinydyeHue ColiHLa, 3aMep3aHue BOJ0EMOB, MOPCKUE OpU3bI,
oOpa3oBaHue pOCHI, TyMaHa, WHEs, CHEra, OJJEKTPHUYECKHE SBJICHHS B arMmocdepe,
ANIEKTPUYECTBO JKMBBIX OPraHW3MOB, MarHUTHOE Tojie 3eMiid, JAped( TMOoJI0COB, poJib
MarHUTHOTO TMOJISI JJs KU3HM Ha 3emile, IMOJIAPHOE CHUSHHME, MpPH 3TOM MEPEeBOIUTH
MPaKTUYECKYI0 3a7ady B YueOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(u3nuecKux SBJICHUN;

® OIIMCHIBATh M3yUYEHHbIE CBOWCTBA TEN U (PU3NYECKHE SBICHUS, UCIOJB3Ys (PU3HUECKHE BEIUYUHBI
(TemmepaTypa, BHYTPEHHSSI SHEPIHsl, KOJMYECTBO TEIUIOTHI, y/elIbHAs TEIJI0EMKOCTh BELIECTBA,
yAenpHas TeIUloTa IUIaBJIEHUS, YAeIbHas TeIuioTa mnapooOpa3oBaHMs, yleidbHas TemioTa
CropaHus TOIUIMBA, KO3(PPUIIMEHT MOJEe3HOro JEWUCTBUS TEIJIOBOM MAaIIMHbBI, OTHOCHUTENbHAs
BJIQXXHOCTh BO3/yXa, OJIGKTPUYECKHI 3apsi, CuiIa TOKa, OJJIEKTPUYECKOe HampsKeHHe,
COMPOTHBIIEHUE TPOBOJIHUKA, YIEIbHOE CONPOTUBIEHUE BEIIECTBA, pabOTa U MOUIHOCTH
ANIEKTPUYECKOTO0 TOKa), MpPU ONHCAHMM TPABWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI
HCIOJIb3YeMbIX BEJIMYMH, 0003HAYEHHS U eIMHUIBI (PU3NUECKUX BEIHMYMH, HAX0 IUTh (POPMYIIbI,
CBSI3BIBAIOIIME JTAaHHYIO (DU3MUECKYIO0 BEJIUYUHY C JIPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (GU3NYECKUX BEIHUNH;

® XapaKTepH30BaTh CBOWCTBA Tel, (U3WYECKUE SBJICHUS U MPOIECCHI, HCIOJIb3YS OCHOBHBIE
MOJIOKEHUSI ~ MOJIEKYJISIPHO--KHHETHYECKOM  TEOPHUM  CTPOCHMSI  BEIECTBA,  MPUHIUI
CYIEPIO3UIMH MOoJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUsS 3apsna, 3akoH Oma ams
yuacTka menu, 3akoH Jxoyns—JleHla, 3aKoH COXpaHEHUS OHHEPrHM, MpPU OSTOM JaBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCHIBATh €r0 MaTEMaTUYECKOE BHIPAKEHHE,

® 00BACHATh (PU3MYECKHE IMPOIECCHl W CBOICTBA Tel, B TOM 4YHCIE U B KOHTEKCTE CUTyalul
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITh IPUUYUHHO-CIIEICTBEHHBIEC CBSI3U, CTPOUTD
00bsICHEHHE U3 1—2 JOTMYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3YYEHHBIX CBOMCTBA (YM3MUECKHUX
SIBIICHUN, PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

epemiath pacu€THble 3a7aud B 2—3 ACWCTBHS, UCHOJB3YS 3aKOHBI U (DPOPMYIBI, CBSI3BIBAIOLINE
(u3nuecKkue BETMYMHBI: HA OCHOBE aHAllM3a YCIOBHUS 3aJlaud 3alHCBIBATh KPAaTKOE YCIOBHE,
BBISIBIISITh HEJOCTATOK JAaHHBIX JJIS pEHIeHHs 3aJaud, BBIOMPATh 3aKOHBI M (HOPMYIIBI,
HeoOXouMble Ui e€ pelleHHs, TPOBOAUTH PACYEThl U CPABHUBATH MOJYYCHHOE 3HAYCHHE
(bu3nuecKoil BENUYNHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO PpEHINTh MPH TOMOIIH (U3UUYECKUX METOJIOB,
UCIOJIb3YSl ONMCAHMUE MCCIEAOBAHUSA, BBIIEIATh NPOBEPSIEMOE INPEANOJIOKEHUE, OLICHUBATDH
MPaBUIILHOCTh NOPS/IKA MPOBEICHUS UCCIEA0BaHMs, 1€TaTh BEIBOIBI;

® [I[POBOJIUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUN WM (U3MUECKUX CBOMCTB Tel
(KanmuIsipHBIE  SIBIICHUS, 3aBHCHUMOCTH JaBIIEHUS BO3JyXa OT ero o0Onéma, TeMmIepaTyphl,
CKOpPOCTH TIpolLlecCa OCThIBAHUSI M HArpeBaHUsl MNpPU M3IYYEHUH OT LBETAa W3JIydarouen
(mormomaromniei) MOBEPXHOCTU, CKOPOCTh HMCHAPEHHUs BOJBI OT TEeMIEpPaTypbl >KHIKOCTH U
IJIOIIA M €€ TMOBEPXHOCTH, DJIEKTpU3alUsl TEI U B3aUMOJICHCTBUE SIEKTPUUYECKUX 3apsioB,
B3aMMOJICIICTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaliM3alldsi MarHUTHBIX TOJIEM TOCTOSIHHBIX



MarHuTOB, NEHCTBUS MArHUTHOTO TOJS HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmTa,
CBOMCTBA  DJIEKTPOABHUTATENsl  TOCTOSHHOTO  TOKa):  (hopMyiawpoBaTh  IMpOBEpsieMbIe
MPEIOJI0KEeHUs, COOMpaTh YCTAaHOBKY W3 MPEIUIOKEHHOTO O00OPYAOBaHUS, OMHUCHIBATH XOJ
OTIbITa U JOPMYIUPOBATH BHIBOJIBI,

® BHITIOJIHATH MPSIMbIE H3MEPEHHs TeMIIepaTypbl, OTHOCUTEIHLHONW BIAXKHOCTH BO3yXa, CHJIBI TOKa,
HaNPSOHKCHUS C HMCIOJIb30BAaHHEM AaHAJIOTOBBIX MPUOOPOB M JIATYMKOB (PU3MUECKUX BEITUYMH,
CpaBHUBATh PE3YIbTATHl N3MEPEHUH C YUETOM 33aJJaHHON a0COITFOTHOM MOTPEUTHOCTH;

®IPOBOJIUTH HCCIICZIOBAaHUE 3aBUCUMOCTH OJHON (PU3MYECKOW BENMYMHBI OT JAPYrod C
WCTIOJIb30BAHMEM TPSMBIX H3MEpPEHHH (3aBUCUMOCTh COIMPOTHBIICHHS TPOBOJHUKA OT €ro
JUTMHBI, TUIOMIA/IM TTOTIEPEYHOTO CEUEHUS U YACTHHOTO CONMPOTHUBIICHHUS BEIIECTBA MPOBOIHHKA,
CHJIBI TOKa, WAYHIETO Yepe3 MPOBOJHHUK, OT HANPSOHKCHHUS Ha MPOBOJHHUKE, HCCIICAOBAHHUE
MOCIIEIOBATEIHbHOTO M MApaUIeIbHOTO  COSAMHEHWH  NMPOBOJHUKOB):  ITUIAHUPOBATH
HCCIIeIOBaHUE, COOMPATh YCTAHOBKY M BBITIOJIHATh U3MEPEHHUS, CIIEAYS MPEAI0KEHHOMY TUIaHy,
(GUKCHpPOBATh PE3yAbTATHl TOJNYYEHHOW 3aBHCHMOCTH B BUAE TaOMMI W rpaduKoB, AeiaTh
BBIBO/JIBI TIO PE3YJIbTaTaM UCCIIETOBAHMS,

® [IPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PH3MUECKUX BENUYMH (yHeNnbHas TETNIOEMKOCTh BEIIECTBA,
COTIPOTHUBJICHUE TPOBOJHUKA, paboTa M MOIIHOCTh 3JEKTPUYECKOTO TOKa): IIAHUPOBATh
W3MEPEHUsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENys TPEAI0KEHHONH HHCTPYKIIUH, U
BBIUMCIIATH 3HAYEHUE BEJTMYNHEI;

e coOMI0IaTh MpaBUiIa TEXHUKHU 0€30MacHOCTH IpH padoTe ¢ 1abopaTOpHBIM 000PYIOBaHHUEM;

® XapaKTepH30BaTh TMPHHIUIBI JCHCTBUS HM3YYCHHBIX TPHOOPOB W TEXHHUUYECKUX YCTPOUCTB C
OTOPO Ha WX OMUCaHWsA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB, THTPOMETp, TapoBas
TypOMHA, aMIIEpPMETP, BOJBTMETP, CUETUUK SJIEKTPUUYECKON 3HEPTUHU, 3IEKTPOOCBETUTEIIbHbIE
MPUOOPHI, HarpeBaTelIbHBIE AJICKTPOTPUOOPHI (MIPUMEPHI), ANMEKTPUUECCKUE MPEIOXPAHUTEIH,
ANIEKTPOMArHMT, 3JIEKTPOJBUTATEIb IMOCTOSIHHOTO TOKa), MCIOJb3ysd 3HAHHUA O CBOMCTBax
(hbM3UYECKUX SIBJICHUN U HEOOX0IMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U H3MEpUTENbHbIE NPUOOpPHI MO CXeMaM U
CXEMaTHYHBIM pPHUCYHKaM (GKUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, THTPOMETP,
JIBUTATENb BHYTPEHHET'0 CTOPAaHMUsI, IIEKTPOCKOII, PEOCTAaT), COCTABIATH CXEMBI AJIEKTPUUECKUX
1enei ¢ mnocieoBaTeIbHbIM U MapajieIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbBIE
0003HaYEeHHUSI PTIEMEHTOB AJIEKTPUUECKHUX LEMei;

® [IPUBOJIUTh TMPHUMEPHI (HAXOAWUTh HMH(OPMALMIO O HpUMEpax) MPAKTUUYECKOrO HCIOIb30BaHUS
(u3nuecKrux 3HaHUN B MOBCEIHEBHOM KU3HU I oOecrieueHus: 0e30MacHOCTU NMPU 00palleHun
c mpubopaMu M TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3J0POBBS U COOIIOJCHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOIEH cpefe;

® OCYIIECTBIIATh TMOWCK HHQOpMamu (U3HUECKOTO cojJepkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUW W MyTéM CpaBHEHHUS JIONMOJHUTENbHBIX MCTOYHUKOB BBIJIENSAThH
nH(pOpPMaLINIO, KOTOpas SBISETCS MPOTUBOPEUUBOM HIIM MOXKET ObITh HEJOCTOBEPHOM ;

® UICTIOJIb30BATh IPHU  BBINOJHEHUH Y4YEOHBIX 3aJaHM HAay4yHO--TIOMYJSIPHYIO JIUTEPaTypy
($u3MYecKOro cojJep:KaHus, CIPaBOYHbIE MaTepuanbl, pecypchl ceTd HTepHeT, BiajeTh
npuéMaMu KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(OpManu M3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKUE YCTHbIE COOOIIeHUs, 000011ast HHPOPMALIUIO U3
HECKOJIBKUX HMCTOYHUKOB (PM3UYECKOTO COJEP’KaHMs, B TOM YHCIE MYOJUYHO IPENCTABIATh
pe3yabTaThl MPOEKTHOW WIJIM HCCIEeOBATEeIbCKONW JAEATENbHOCTH, MPH STOM TI'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIM MOHATUHHBINA anmapar Kypca (HU3UKH, CONPOBOXKIATh BBHICTYIICHHE
MpE3EHTALNEN;



e [IpY BBIMIOJHCHUH YYEOHBIX MPOCKTOB M HCCIICIOBAHUN (DU3MUYECKUX TPOIECCOB PaACTIPEICIIATh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a7]a4aMU, CIICJIUTH 3 BBITIOJTHCHUEM
IJjaHa JCHUCTBUM M KOPPEKTHPOBATH €ro, aJCKBAaTHO OICHWBATh COOCTBEHHBIM BKJIAJl B
NESTENBbHOCTh  TPYIINbBI, BBICTpPAaUBATh KOMMYHUKATHBHOE B3aUMOJICUCTBHUE, IPOSBIISS
TOTOBHOCTh pa3pemiaTh KOH(PIUKTHL.

K konimy oOydeHus B 9 Kjacce IpeaIMeTHBIC Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(hOPMHUPOBAHHOCTH Yy OOYUAIOIINXCS YMCHHIA:

® 1ICTIOJIb30BATh MOHATHUS: CHCTEMa OTCYETA, MaTEpUANIbHASI TOYKA, TPACKTOPHS, OTHOCUTEILHOCTh
MEXaHHYECKOTO JIBIDKEHUS, nedopmarus (ympyras, MJIaCTUYECKast), TPEHHE,
LIEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M TEPErpy3KH, LIEHTP THKECTH, aOCOITIOTHO
TBEPIOE TEJIO, IICHTP TSHKECTH TBEPIOTO TeJla, pABHOBECHE, MEXaHHMUSCKUE KOJICOAHUS U BOJIHEI,
3BYK, HH(Pa3BYK U yIAbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTaTbHO30PKOCTh, CIIEKTPhI HCIYCKaHUS U TOTJIONIEHUs, anbda-, 6eTa- u
raMMa-u3JIydeHHsl, H30TOIIbI, SIZICPHAst DHEPTETHKA;

epasznuyaTh  SABJCHHUS (pPaBHOMEpHOE W  HEPAaBHOMEPHOE  TMPSIMOJMHEWHOE  JIBUYKEHHUE,
PaBHOYCKOPEHHOE TMpPSMOJUHEHHOE JBWKEHHE, CBOOOJHOE TMaJieHue TeJl, pPaBHOMEpPHOE
JIBIDKEHHUE TI0 OKPYKHOCTH, B3aWMOJICHCTBHUE TEJ, PEAKTUBHOE IBIDKEHHE, KOjeOaTelbHOe
NBIDKCHHUE (3aTyxalollue W BBIHY)KJICHHBIC KOJICOAHWs), PE30HAHC, BOJHOBOE JBI)KCHHE,
OTPKEHHUE 3BYKA, MPSIMOJMHEWHOE pacrpoCTpaHEeHWEe, OTPpaKEHHWE U TPEIOMIICHHWE CBETa,
MOJTHO€ BHYTPEHHEE OTPAKCHHE CBETa, PA3JIOKEHHE OeJIoro CBeTa B CIEKTP M CIOKEHHUE
CHEKTPaJIbHBIX IIBETOB, JIUCIEPCHS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTh, BO3HHKHOBEHHE
JUHEWYATOTO CIEKTpa H3IYYCHHs) IO OINHUCAHWIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (U3NYECKUX SBJICHUI B OKpYKalollleM MUpe (B TOM YHCIIe
(buznueckue SBIEHUS B IPUPOJE: MPUIHBBI U OTIUBBI, IBIKEHUE TulaHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE JIBHKEHHE KUBBIX OPraHU3MOB, BOCIIPUITHE 3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE,
ceiicMMueckue BOJIHBI, IIyHaMH, 3XO, IIBeTa TeJ, ONTHYECKHWE SBJICHUS B MPUPOJE,
OMOJIOrMYecKoe JeHCTBHUE BHUAKMMOIO, YiIbTPa(HOJIETOBOTO U PEHTIC€HOBCKOIO H3IyYEHUH,
€CTECTBEHHbI paJHOaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, pPaJUOAKTUBHOE H3IIyuyeHUE
MPUPOJHBIX MUHEPAJIOB, ACHCTBHE PAaJMOAKTHUBHBIX M3JIyUEHUH Ha OpPraHU3M 4eJOBeKa), MpHU
3TOM MEPEeBOJIUTH MPAKTUYECKYIO 3a7auyy B Y4eOHYIO, BBLACISATH CYLIECTBEHHBIE CBOICTBA
(mpu3Haku) pU3NYECKUX SBICHUM;

® OIIMCHIBATh M3YUYCHHbIE CBOWCTBA TeN U (PU3NYECKHE SBICHUS, UCTIONB3Ys (PU3HUECKHE BEIUYUHBI
(cpenHsii W MrHOBEHHAsh CKOPOCTh Tejla MpPH HEPAaBHOMEPHOM JBIDKCHHH, YCKOpPEHHE,
nepeMeleHue, MyTh, YIJIoBas CKOPOCTb, CUJia TPEHHUS, CUJIAa YIPYTrOCTH, CHJIA TKECTH,
ycKOpeHue CBOOOJHOTO TMajeHus, BeC Tella, MUMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHUYeCKas
paboTa ¥ MOUIHOCTh, MOTEHILUATIbHASI PHEPTrHs Tella, MOIHITOr0 HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAS SHEPrUs C)KATON MPYXKUHBI, KMHETUYECKas SHEprus, MOJHas MeXaHHuYecKas
SHEprus, MEepuoJ W YacToTa KoJeOaHWW, ATWHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTellb MPEJOMIIEHUS CpEelbl), MpH ONUCAHUM TMPABWIBHO TPAKTOBATH
(bu3MUYECKU CMBICI HUCIIOJIb3YEMBIX BEIIMYMH, 0003HAYEHUS U €IUHUIBI (DU3UUYECKUX BETUYHH,
HaXoJUTh (POPMYIIBI, CBA3BIBAIOLINE JAaHHYIO (PU3UUECKYI0 BETUYUHY C JPYTHMMH BEITUYHMHAMH,
CTPOUTH TpaPUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETHUNH;

® XapaKTepH30BaTh CBOMCTBA TeJ, PU3NUECKHE SIBICHUS U MPOIIECCHI, UCTIONB3YS 3aKOH COXPaHEHHS
SHEPIruM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHUUII CYNEPHO3UIUU CHJI, [PUHIIHUI
OTHOCUTENbHOCTH ['anmunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HUMITYJbCA, 3aKOHBI
OTPAXKEHUS U MPEOMJICHHS] CBETA, 3aKOHBI COXpPaHEHUsl 3aps0BOTO U MacCOBOTO YHCEN MPHU
SIIEPHBIX PEAKIIHMSIX, IPU ATOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aMHCHIBATh €r0
MAaTeMaTH4YE€CKOE BBIPAXKEHUE;



® 00BSCHATD (PU3MYECKHE IMPOLECCHl M CBOWCTBA TN, B TOM YHCIE€ M B KOHTEKCTE CHUTyalui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH MPUIHMHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH
oObsicHeHHE U3 2—3 JIOTMYECKUX IIaroB C ONMOpoi Ha 2—3 M3yYEHHBIX CBOMCTBA (DPU3NYECKUX
SABJICHHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e periaTh pacu€THbBIC 3a7a4d (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCTIOJb3YS 3aKOHBI U
(dbopmynbl, cBs3pIBaONIMe (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHajM3a YCIOBHS 3a/aud
3aIMCHIBATh KPATKOE YCIIOBHE, BBISBISTH HEAOCTAMOIINE MU U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI W (HOPMYJBI, HEOOXOMUMBIC Il PEIICHHS, NPOBOJUTH pPacdéThl M OICHUBATH
PEATMCTUYHOCTD MOJIyYCHHOTO 3HAUCHUS (PU3HMUECKON BETHYUHEI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPBHIE MOXHO PpEIINTh MPH TOMOIIH (U3HUECKUX METOJIOB,
WCTIOJIb3Yysl OINMCAHWE WCCIENOBAHMA, BBIACIATH IMPOBEPSIEMOE MPEIIOI0KEHUE, OLICHUBATH
MPABWJIBHOCTh TIOPSJKA TPOBEICHUS WCCIICJIOBAHUS, JIEaTh BBIBOJBI, HWHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

® [IPOBOJINTH OIBITHl 10 HAONIOJCHUIO (U3WUYECKUX SBICHUN WM (U3HUECKUX CBOWCTB TeI
(m3ydyeHue BTOpOTO 3aKOoHa HPBIOTOHA, 3aKOHA COXpAaHEHHS DHEPTUH, 3aBHCHMOCTH IIEPHOAA
KoJieOaHU TIPY>)KHHHOTO MasiTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHMOCTh
OT aMIUTMTYAbl MaJbIX KOJICOAHWHW, TPSIMOJIMHEHHOE PacCIpOCTPAHCHHE CBETa, PA3JI0KEHUE
0eroro cBera B CIEKTp, M3yYCHHWE CBOMCTB M300pakeHUS B TUIOCKOM 3€pKaje M CBOWCTB
M300pakeHUs] MpeaMera B COOWparoliel JMH3e, HAONIOJCHHE CIUIONIHBIX W JIMHEHYaThIX
CIIEKTPOB M3JIYYCHHS): CaMOCTOSITEIBHO COOMpaTh YCTAaHOBKY U3 M30BITOYHOTO Habopa
000pYy/TIOBaHUS, OMUCHIBATH XOJI OTIBITA M €TI0 PE3yJbTaThl, (HOPMYIUPOBATH BHIBOIHI;

® [I[POBOJUTH MpPH HEOOXOJUMOCTH CEpUI0 MPSAMBIX H3MEPEHM, OIpenaesss CpelAHee 3HaueHHe
n3MepseMoil BeM4nHbI ((POKYCHOE PacCTOSTHUE COOMpAromie JIMH3bI), 000CHOBBIBATH BHIOOD
crioco0a n3MepeHus (M3MEpPHUTEIIBHOTO MPUOopa);

® [IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIUYUH C HCIOJIb30BAHUEM MPSIMBIX
U3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JABIKEHUHU 0€3 HadaJabHOM
CKOPOCTH, mepuoja KojeOaHuN MaTeMaTH4ecKOro MasTHUKAa OT JUIMHBI HUTH, 3aBUCHMOCTHU
yria OTpaXKeHHs CBeTa OT YIJia MaJeHHs U yria MpeIoMJICHUs OT yria MaJeHus): MIaHuPOBaTh
HCCIIeIOBAaHUE, CAMOCTOSATEIBHO COOMpaTh YCTAHOBKY, (DMKCUPOBATh PE3yNbTaThl MOJYyYCHHON
3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BHJE Tabmuil U TpaduKoB, JeNaTh BBIBOJABI IIO
pe3ylibTaTaM UCCIIeOBaHMUS;

® [I[POBOJIUTH KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIMYUH (CpEeOHsSsi CKOPOCTh U YCKOpPEHUE Tela
P PaBHOYCKOPEHHOM JIBKEHHUH, YCKOPEHHE CBOOOTHOTO MAaACHUS, >KECTKOCTh MPYXKUHBI,
KO3(h(GUIMEHT TPeHUS CKOJIbKEHHS, MeXaHH4eckass padoTa M MOIIHOCTh, 4acTOTa U MEPUO
KoJeOaHui MaTeMaTUYeCKOr0 M MPYKHMHHOTO MAasTHUKOB, ONTHYECKas Cuia coOuparomien
JUH3bI, PAJUOAaKTUBHBINA (DOH): IIAHUPOBATH H3MEPEHHs, COOMpATh AKCHEPUMEHTATbHYIO
YCTaHOBKY U BBINOJHATh HU3MEPEHHs], CIeAys MPEAJOKEHHOW WHCTPYKUUHU, BBIYUCIATH
3HaUEHUE BEJIMYMHBI M AaHAJIM3UPOBATh MOJYYEHHBIE peE3yiabTaThl € YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUH;

e cOOMIOATh MpaBUiIa TEXHUKHU 0€30MacHOCTH MpH paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHEM;

e pa3MuaTh OCHOBHBIC TPU3HAKH HW3YUYEHHBIX (U3MUECKUX MOJeNel: MarepualibHas TOYKa,
abCONMIOTHO TBEPAOE TENO, TOYEUHBI MCTOYHUK CBETa, JIyd, TOHKas JIMH3a, TUIaHETapHas
MOJENb aTOMa, HYKJIOHHAs MOJIeTIb aTOMHOTO SIJIpa;

® XapaKTepU30BaTh MPHUHIIUILI JCHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOWUCTB C
OTIOpOM Ha WX omucaHus (B TOM YHCIE: CHUAOMETP, TATUYUKU TOJIOKEHHS, PACCTOSHUSA U
YCKOpEHUS, pakera, 5XOJOT, OYKH, MEepHCKol, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O CBOMCTBaX (hHM3MUECKUX
SIBJICHUN ¥ HEOOXOAUMbIe (PU3NYECKIE 3aKOHOMEPHOCTH;



® LICTIONIb30BATh CXEMbl W CXEMAaTHYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTENBHBIX MPUOOPOB W  TEXHOJIOTHMYECKUX IMPOIECCOB TIPH PEIICHUU yIeOHO--
MPAKTUYECKUX 3a]1a4, ONITUYECKUE CXEMBI IS TIOCTPOCHUS N300paKEHHI B IJIOCKOM 3epKalie U
coOuparoreii JT1H3e;

® [IPUBOJIUTh MPUMEPHI (HAXOAUTh HH(DOPMALHMIO O TpPHUMEpax) MPAKTHYECKOTO WCIIOIb30BAHHUS
(u3HYeCKUX 3HAHUU B TIOBCEHEBHOM XKU3HU JUIsl oOecriedueHus 0€30MacHOCTH MPU 00paIieHu!
c mpubOpaMH W TEXHUYECCKHMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBBS U COOIIOJNCHHS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOLLEH Cpene;

® OCYIIECTBIIATh TIOUCK WHpOpMAIuu (GpU3MIeckoro cojiepxkanus B MHTepHETE, CaMOCTOSTEILHO
(hopMyIUpys MOUCKOBBIA 3aMpoc, HAXOJUTh IYTH OMPEACNICHUS JTOCTOBEPHOCTH TOJIYYCHHOU
nH(OPMAIK HA OCHOBE HMCIOIINXCS 3HAHUH U JIOTIOJIHUTEIBHBIX HCTOYHHUKOB;

® ICTIONIb30BAaTh TPU  BBITIOJHEHWHU YYEOHBIX 3aJaHU  HAYYHO--TIOMYJISPHYIO JIUTEPATypy
(bMBUYECKOTO COJIEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BianeTh
npuéMamMi KOHCHEKTUPOBaHUS TEKCTa, mpeoOpa3oBaHUs HMH(OpMalMKU M3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

®CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOINEHHS Ha OCHOBE HMH(OpMALUU U3
HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COJEPIKAHMS, MYOJUYHO TPEICTABIATH PE3YJIbTAaThl
MPOEKTHOW WJIM HCCIEA0BATEIbCKOM JEATEIbHOCTH, TPH 3TOM TPaMOTHO HCIIOJIH30BAThH
M3Y4YEHHBIN MOHATUHHBIN anmapaT u3yd4aeMoro pasjaeina (GU3uKu ¥ COMPOBOKIATh BHICTYIICHHUE
MPE3CHTAIHEHN C YIETOM 0COOCHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kouu4vecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MIUpa
bu6mmoreka [IOK
1.1 0} - 2
M3MKa - Hayka o npupose https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 O} 2 1
HIBHHACCIIE BETHHAMHBL https://m.edso0.ru/7f416194
bubmoreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHBIH METO/T TIO3HAHHUS htts.//m.eds0o.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. [lepBoHayaibHbIe CBeJICeHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEECTRa https://m.edsoo.ru/7f416194
99 JBrmykeHre u B3aUMOACHCTBUE YaCTHII 5 1 bu6mmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIE COCTOSIHHS BEIIECTBA 2 Bubmmorexa LIOK
' P B https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Paznea 3. /IBu:keHue u B3auMo/ieiicTBue TeJl
3.1 MexaHn4deckoe ABMKCHHE 3 Bubmorexa LIOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 4 4 1
HEPIULL, Maccd, IDIOTHOCTD https://m.edso0.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 bu6moreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edso0.ru/7f416194

Hroro no pazgeny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH M ra3oB
41 JHasnenue. [lepenaua nasiaeHus: TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Tra3aMu https://m.edso00.ru/7f416194
bubmmoreka [IOK
4.2
flaperue xuaKoCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOC(epHOE JaBIeHie 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuoreka [JOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTB. JHEPrust
bu6moreka [IOK
>1 PagoTa 1 MODHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 IT 5 1
POCTBIE MEXAHUIMHT https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CXATITIeCKat SHepri https://m.edsoo0.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM (uudposbIe)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
bubmmoreka [{OK
11 C i 7
TPOCHIE H cBocTBa Beflectsa https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CIVIOBBIC HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazmeny 28
Paznea 2. DuekTpuvecKkue 1 MATHUTHbBIE SIBJICHUSA
DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE TElla bubnuorexa [JOK
2.1 . 7 1
U MX B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.2 IT i i 20 1 7
OCTOSIHHBIN AJIEKTPUUECKHI TOK htts://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
ATHHTHRIC ABJCHHA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMAarHuTHAs WH ust 4 Bubmmorexa LIOK
' P AYEH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB H TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsS
11 MexaHn4eckoe JBMKEHHE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIMCaHUsI https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.2 B i 20 1 3
SAHMOACHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
bu6moreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CHATITICCINS BOHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3jaen 3. DiieKTpOMarHuTHOE 1M0Jie H 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacpOCTPAHECHUS CBETa 6 2 bubmorexa LIOK
' pactpostp https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubnuoreka [IOK

4.3 P & 3
AITOICHIE DEIOTO GBETA B CHICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 5. KBaHTOBbBIE IBJIEHUS
51 Hcnyckanue u NOTJIOMIEHUE CBETA aTOMOM 4 bubmmorexa [JOK
' y B https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 C 6
TPOCHHE aTOMHAOTO A/pa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 s 7
FICPHbIC peaiiiii https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBToOpuTE/IbHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpEeHuME M 0000IMIEHNE COACPIKAHUS 9 bu6moreka [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YUYEBHO-METOANYECKOE OBECIIEUHEHUE OBPA30OBATEJIbHOI'O ITPOLIECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» ®uzuka: 7-i knacc: 6a30BbIN ypoBeHb: yueOHuk, 7 knacc/ [lepsimkun .M., Banos A.H.,
Axmmonepnoe o6miectBo «M3narensctBo «lIpocsenienne»

» ®dusuka, 8 kmacce/ [epeimkun .M., Banos A.U., AxiinonepHoe o0miecTBo «M31arenscTBo
«IIpocsemeHne»

» ®usuka, 8 kmace/ [Mypermesa H.C., Baxeesckas H.E., O0miecTBo ¢ orpaHndeHHON
O0TBETCTBEHHOCTHIO «[[PODA»; Axunoneproe odmiectBo «M3aarensctBo «IIpocBemnienne»

» ®dusnka, 9 kmace/ ,benara B.B., Jlomauenkos U.A., [TaneOparues F0.A. AkunoHnepHOe 00IIECTBO
«M3narenscTBO «lIpocBemenue»

» ®dusuka, 9 xkmace/ ['paués A.B., [Toroxes B.A., bokos I1.}O., O0miecTBo ¢ orpaHunYeHHON
otBeTcTBeHHOCTHIO M3narennckuii neHTp « BEHTAHA-I'PA®»; AkiionepHoe 0011ecTBo
«M3narenscTBO «IIpocBemenne»

» dumsuka, 9 xknacce/ I'pomos C.B., Ponquna H.A., benara B.B. u npyrue; noa penakuueii [lane6patiieBa
10.A., AkiimonepHoe o6uectBo «M3narensctBo «IIpocBenienue»

» dumsuka, 9 xknacce/ Uzeprun 3.T., OOIIECTBO C OrpaHMUYEHHON OTBETCTBEHHOCTRIO «Pycckoe cioBo -
y4eOHUK»

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA
7 KJIIACC

1.PaGouas mporpamma.

2. [Iporpammsl ocHOBHOTO 00111ero oOpasoBanus. Pusuka. 7 — 9 knaccel (aBTopsl:A.B.IleppikuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Paboyas nporpamma no ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAHHBIM YICOHMKOM:

4. Tleppimkun A.B. ®usuka. 7 knacc. YueOHUK [yt 0011e00pazoBaTeNbHbIX yapexaeHuit . M.:Jlpoda.
2011

5. Jlykamuk B.1. CoopHUK BOIpocoB 1 3aaa4 mo ¢gusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —192c.
8 KVIACC

1. Pabouas nporpamma. ®uszuka. 7 — 9knaccel: yaeOHO-MeToIuueckoro mocodus /coct. TuxonosaE.H. —
2-¢ u3a.,crepeoturr. —M.: JIpoda,2013. — 398,(2)

2. IIporpamMmbl ocHOBHOTO 00111eT0 0Opa3zoBanus. dusuka. 7 — 9 kinaccel (aBTopsl:A.B.IlepoimkuH,
H.B. ®unonosuy, E.M. I'yrHHK).

3. PaGouyas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUHU C

BBIOpAHHBIM Y4EOHUKOM:

4. Ilepoimkun A.B. ®usnka. 7 knace. YueOHuUK i 001eoopa3zoBaTesbHbIX yupexaenuii . M.:JIpoda.
2011

5. Jlykammk B.W. CoopHUK BompocoB u 3aaad 1o ¢usuke. 7-9 k. — M.: IIpocsemenune, 2010. —192c.
6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENbHBIE U KOHTPOJIbHBIE pA0OTHL. —5-€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTsl. KonTponbhbie 3ananus. —Capatos:Jlunei,
2014.

8. «KoHTpoabHO-U3MepuTenbHble Matepuanbl. Pusuka. 7 kiacc/Coct. H.W. 3opun. — 2-e uzn.,nepepad.
— M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuebHo-MeToquueckoe nocodue/ A.E. Mapon.- M.: lpoda, 2011.-
123c.:

10.A.B. Ileppikun @usuka-8xi 2017 M. JIpoda

11.H.B. ®unonoBuy Metoanyeckoe nmocodue 2015 M. Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTpOJIbHBIE paboThl-8 kinacc 2017 M. [Ipoda
13.B.B. [llaxmarosa ,0.P. Illedep [Auarnoctudeckue padbotsl -8 kimacc 2016 M. JIpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Bompocos u 3amad 2015 M. Jipoda

9 KVIACC



1. PaGouas mporpamma. @usnka. 7 — 9kiaccel: yaeOHO-MeTomuueckoro nocoous /coct. TuxonoBaE. H. —
2-¢ mw3a.,crepeotui. —M.: JIpoda,2013. — 398,(2)

2. IIporpammbl 0cHOBHOTO 00111ero oOpasoBanus. Puzuka. 7 — 9 knaccel (aBTopbl:A.B.IlepplkuH,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAHHBIM YU€OHHUKOM:

4. IMeppimkun A.B. ®usuka. 7 knace. YueOHUK 1 001eo0pa3zoBaTelbHBIX yapexacauii . M.:J{poda.
2011

5. JIykamk B.U. COopHUK BonpocoB u 3a1a4 1o gusuke. 7-9 k1. — M.: [Ipoceemenue, 2010. —192¢.
6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pA0OTHL. —9-€
n3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®@usuka. 7 kiacc. Jlabopatopusie padboTel. KonTposbHbie 3ananus. —Capartos:Jlumei,
2014.

8. «KoHTpoIpHO-I3MepuTenbHbIe MaTepuanbl. @usuka. 7 knacc/Coct. H.W. 3opun. — 2-e uzn.,nmepepad.
— M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-meroauueckoe nmocooue/ A.E. Mapon.- M.: [Ipoda, 2011.-
123c.:

KoHTponbHbIe 1 caMoCTOsTENbHBIE pabOThI 0 pu3uke. 9 kiacc: k yueoHuky A.B. Ilepbimkuna, E.M.
I'yrauk «®usuka 9 xkmacey / O.U. I'pomueBa. — M.: U3narenscTBo «OK3amen», 2014.

Tectol o ¢uzuke. 9 knace: k yueonuky A.B. [lepoimkuna, E.M. I'ytHuk «®usuka

9 xkmace» / O.U. I'pomiieBa. — M.: M3natenbcTBO «OK3ameny, 2010.

®dusuka. 9 xknacc. Temarnueckue TecToBble 3amanns mis moarotosku Kk 'MA. / aBT.- coct.: M.B.
boitaenko, O.H. Mupomikuna. — fpocnasib: OO0 «Akagemus pazButus», 2014.

MU D®POBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIACC

. bubnmuoreka — Bcé mo npeamety «dusukay. — Pexxum gocryma: http://www.proshkolu.ru

2. BugeoomnsITel Ha ypokax. — Pexxum pocrtyna: http://fizika-class.narod.ru

3. Enunast kosutekius nudpoBbIX 00pa3oBaTeabHBIX pecypcoB. — Pexxum pocrtyma: http://school-
collection.edu.ru

4. lnTepecHble MaTePHATBI K YPOKaM (DM3MKH I10 TEMaM; TECTHI 110 TeMaM; HaT s JHbIE TIOCOOHS K
ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. IludpoBeic 0OpazoBarebHbIe pecypchl. — Pexxum goctyma: http://www.openclass.ru

6. DiekTpoHHbIE YUeOHMKH 10 Gu3uKe. — Peskum mocryma: http://www.fizika.ru

8 KJIACC

1. Bubnuoreka — Bcé o npeamety «Dusukay. — Pexxum mocryma: http://www.proshkolu.ru

2. BuzeoomnsITsl Ha ypokax. — Pesxum nocryma: http://fizika-class.narod.ru

3. Enunas kosuieknus udpoBeix 00pa3oBaTebHbIX pecypcoB. — Pexxum gocrtyma: http://school-
collection.edu.ru

4. lnTepecHble MaTEPHAIIBI K YPOKaM (DM3MKH I10 TEMaM; TECTHI 110 TEMaM; HarJIsJHbIE TIOCOOHS K
ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. Iludposbie 0OpazoBaTenbHbie pecypchl. — Pexxum poctyna: http://www.openclass.ru

6. DnekTpoHHbBIE yueOHUKH M0 (usuke. — Pexxum moctyma: http://www.fizika.ru

9 KJIACC

1. BuzmeoomnsITsl Ha ypokax. — Pesxum noctyma: http://fizika-class.narod.ru

2. Enunas xosuekuust [udpoBbIX 00pa3oBaTenbHBIX pecypcoB. — Pexum noctyna: http://school-
collection.edu.ru

3. HTepecHbie MaTepUalibl K ypokaM (HH3HUKHU 110 TeMaM; TECThI [0 TeMaM; HaTJIsJHbIC TOCOOHS K
ypokam. — Pexxum mocryna: http://class-fizika.narod.ru

4. [Tudpossie oOpazoBaTenbHbIE pecypchl. — Pesxum nocryna: http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru
6.lucranmonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpriThiit kace. CereBoe



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

7. Enunas kosekuus mudpoBbix o0pazoBarenbHbIX pecypcos. http://schoolcollection.edu.ru/catalog/
8. denepanbHbIi HEHTP HHOPMAIIMOHHO-00pa3oBaTeIbHbIX pecypcoB. http://www.fcior.edu.ru/

9. UnTepHer ypoxk. http://interneturok.ru/ru/school/physics/
10. I'azera «1 cents0ps» marepuainst o ¢usuke. http://archive.1september.ru/fiz
11. Auumanuu ¢pusndeckux oowekToB. http://physics.nad.ru/

12. XKwuBas ¢usmka: oOydatoras nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/






