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INOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yueOHOro mpenvera dusmka Ha ypoBEHb OCHOBHOTO
obmrero oopazoBanmst 7 — 9 Kacchel pa3paboTaHa Ha OCHOBE:

eDenepanbHOro 3akoHa ot 29.12.2012 r. Ne 273-03 «O6 oOpa3oBaHHH B
Poccuiickon @enepaunm» ¢ U3BMEHCHUSIMUA U JOTIOJTHECHUSIMU;

eDenepalIbHOTO  TOCYAApPCTBEHHOTO  00pa3oBaTEbHOTO  CTaHAapTa
OCHOBHOTO 00111ero 00pa3oBaHUs, YTBEPXKIACHHOrO MpuKazoM MuHucTepCcTBa
npocsemienust Poccutickoit @eneparuu ot 31.05.2021 Ne 287 «O06 yTBepkaecHUN
(denepaibHOr0 TOCYAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOIO
oOmero obpaszoBanusi» ¢ u3MeHeHusMHu (IIpukaz MuHHCTEpCTBa NMPOCBELICHUS
Poccuiickoit @eneparuu ot 18.07.2022 Neo 568);

eDenepasibHONM  00pa30BaTEIbBHOM  IPOrpaMMbl  OCHOBHOTO  OOWIEro
oOpa3oBaHus, YTBEPXKICHHOTO TMpUKa3oM MHUHHUCTEpCTBA  MPOCBEIICHUS
Poccuiickoit ®enepannn ot 18.05.2023 No 370 «O06 yrBepxkaeHuu ¢eaepanbHOM
oOpa3oBaTeIbHON pOTrpaMMBbl OCHOBHOTO o011ero oOpa3zoBaHUs»
(3apeructpupoan 12.07.2023 Ne 74223);

¢ OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0OIIIEro 00pa3oBaHUs
MYHUIIUIIAJIBHOTO  OBHIEOBPA3OBATEJIBHOI'O  YUPEXJIEHUE
«CPEAHAA KOJIA Nel TOPOJA KNMPOBCKOEY, yTBep:KI€HHONM NPUKA30M
o 1mkoJie oT 29.08.2023 r. Ne 144;

o OenepanbHON paboyell TporpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHUS.

®dwusunka 7-9 kimaccol.

[Iporpamma 10 ¢uU3MKEe Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHMM M TpeOOBaHWU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxke ¢ yaétoM (enepainbHON paboueil MporpaMMbl BOCTIUTAHUS U
Konnenuu npenonaBanus yueoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAlOIMXCS M OpPraHU3alMI0 H3Y4YEHUs
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (u3uke y4duTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mnpenMera B peanuzauuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOyUeHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB HAa ypPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma no (u3uKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojgam oOyueHus (1Mo Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3Y4YEHHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEIMETHOIO COAECPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIuXCsl.

[IporpaMma mo ¢Qusuke pa3zpaboTaHa € LENbIO OKa3aHUS METOJUYECKOU
MOMOIIH YYUTEIO B CO3/IaHUU paboueil mporpaMmbl 0 y4eOHOMY MPEIMETY.
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®du3zrka SBISIETCS CHCTEMOOOPa3YIOIINM JIJIsl €CTECTBEHHO-HAYIHBIX YICOHBIX
MPEIMETOB, MOCKOJBKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEH, OUOI0THEH, acTpoOHOMHEH U (Pu3nueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpA, MPEJOCTAaBIsIET HauOoyee sCHbIe
oOpaslibl MPUMEHEHUsI HAYYHOTO METOJa MO3HAHUA, TO €CTh CIoco0a MOJyYeHUs
JIOCTOBEPHBIX 3HAHUI O MUPE.

OpHa W3 TIaBHBIX 3ajady (PU3UYECKOTO 0Opa30BaHUSI B CTPYKTYpe O0OIIero
oOpa3oBaHUsS COCTOWT B (POPMUPOBAHUHM €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
MHTEepeca K HayKe Y 00y4aronuxcs.

N3yyenne ¢usukn Ha 0a30BOM ypOBHE TIpEAINojaraeT OBJIAJCHUE
CICAYIONIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO

rPaMOTHOCT:
. HAay4YHO OOBSCHSTH SIBJICHHUS;
. OILICHMBATh ¥ TTOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICAOBAHMUS;
. WHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIB30BaTh HAYYHBIE 1I0KA3aTEIbCTBA

JUIS1 TIOJTYYEHHUSI BBIBOJOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIAEHHOW pelIeHUEM
Komnerun Munucrtepctsa npocsemienust Poccuiickoit @enepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Hean usyuyenus pusuku:
npuoOpeTeHNne WHTEpeca M CTPEeMIICHUS O0YyYaroluxcs K HAyYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIIEKTYaJIbHbIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOoJe TO3HaHUS W (OPMHUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

(dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHUS Kak pe3yjbTaTa H3y4yeHUsT OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupOBaHHE TMPEACTAaBICHUM O poiau (GU3MKU [ PAa3BUTHS  APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE TMPEJCTABICHUH O BO3MOXHBIX cepax Oyayiiend npodeccuoHalIbHON
NEesATEeIbHOCTH, CBSA3aHHOW C (DM3MKOM, MOATOTOBKA K JajbHEHIIeMy OOyYEeHUIO B
ITOM HampaBlICHUH.

JlocTkeHrne 3TUX TeJield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:
IpUOOpEeTEeHNE 3HAHUW O JAMCKPETHOM CTPOEHUHM BEIECTBA, O MEXAaHUYECKHX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHNe YMEHUN OIUCHIBATh U OOBSICHATh (PU3NYECKUE SIBICHUA C
UCIIOJIb30BaHUEM MOIYUYCHHBIX 3HAHUIA;



OCBOECHHME METOJOB PELIEHUs MPOCTEUINMX PAaCYETHBIX 33a4 C HCMIOJIb30BAHHEM
bu3HYeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHM HaOMI0aTh MPUPOJHBIC SBICHUS W BBINOIHATH OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIbHBIE UCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;
OCBOEHHE MPUEMOB paboThl ¢ UHPOpMalen GU3MUIECKOro CoAepKaHus, BKIIIOYAs
UH(OPMAIIUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIU3 U KPUTHUYECKOE
OlieHMBaHKE WH(OPMAIIUH;
3HaKOMCTBO cO cdepamMu MpodhecCHOHATBFHON NEATEeIbHOCTH, CBS3aHHBIMH C
¢u3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIXKEHUSX
(bU3MYECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIErO
oOpazoBaHus oTBoaUTCS 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B HEZEI0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HE/IEIIO).

[Ipennaraemeiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHJATEIIbHBINA XapaKTep, YUUTEIb JIeTIaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH
OOy4JaronmMxcs, Cucka AKCIEPUMEHTAIBHBIX 3a/IaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO dK3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KA0IIEro MUpa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemnocts n3mepennii. MexxayHapoHasi CHCTeMa €AMHHLL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAayKd H3Y4arOT MPUPOLY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUN C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.
1. MexaHnuueckue, TEIJIOBbIE, JJIEKTPUYECKUE, MarHUTHBIC, CBETOBBIC
SIBJICHUS.
2. dusnyeckue npuOOpPsl U MPOLETYpa MPSIMBIX U3MEPEHUN aHAIIOTOBBIM

U U (GPOBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.
Omnpenenenue 1EHbl IeICHUS MIKaIbl U3MEPUTEITHLHOTO TTprbopa.
N3mepenue pacCTosIHUMN.
N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETa.
Onpenenenue pa3sMepoB MaJIbIX TEJ.
N3mepenne Temneparypbl IpU MOMOIIH KUJIKOCTHOTO TEPMOMETpPA U
JATYMKA TEMIIEPATYPHI.

6. [IpoBeneHune uccaeq0BaHus O MPOBEPKE TUIOTE3BI: JAaJTbHOCTH MOJIETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA MTyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne dacTtul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepaTtypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTammyecknx) Tesl. B3anMoCBs3b MEXKIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

oM E

Hemoncmpayuu.
1. HaGmronenre OpoyHOBCKOTO IBUKEHUS.
2. HaGmonenne nuddysuu.
3. HaOmronenne  sBieHUN, OOBSCHSIONIUXCSA  MNPUTSHKEHUEM WU

OTTaJKUBAaHUEM YACTHUII BEILIECTBA.
Jlabopamopuvie pabomul u onvimol.



1. OuneHka auameTpa aTroMa METOAOM pAIOB (C  HMCHOJb30BAHUEM
dbortorpaduii).

2. OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI 10 0OHAPY>KEHUIO IEUCTBUS CHUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuuu. 3aKoH HUHEpUUHU. B3auMopelcTBHE Tell Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JBW)XEHHS Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTé M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cula TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

Hab6mronenne MexaHnuecKoro JIBXKEHUS TeTa.

N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHUS.
HabGnronenue siBjeHUs] HHEPLIMH.

Hab6nronenne n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUM TEJl.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CrnoxxeHue CuJjl, HalpaBJICHHBIX 110 OJHOM MPSIMOM.
JIaﬁopamopubte pabomul u onvimel.

ook wnE

1. OnpeneneHue CKOPOCTH PABHOMEPHOIO JIBMKEHUs (IIapuka B
KUIKOCTH, MOJIEITH SJEKTPUIECKOTO aBTOMOOUJIS U TaK Jayee).

2. Omnpenenenne CpeIHer CKOPOCTH CKOJIBKEHUS OpyCKa WM IIapuKa I1o
HAKJIOHHOM TUIOCKOCTH.

3. OrnpeneneHue MI0THOCTH TBEPAOTO TeNa.

4, OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTD pacTshKeHUs (1edopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUJIBL.

d. OMnBbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHUS

OT BECa TeJa U XapaKTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTENH U ra30B.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MAalIMHbl. 3aBUCUMOCTb JABJIEHUS KHUJAKOCTU OT INIyOMHBI. I'mapocraTuueckuit
napagokc. Coobmaroiuecs cocynsl. ['unpaBinueckue MEXaHU3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3aylIHONW o6osouku 3eman. OmnbiTt Toppuuermnu. M3mepenue atmocdepHOro



JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO 1aBJICHHUS.
JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.
Jemoncmpayuu.
3aBUCUMOCTD AABJIEHUS ra3a OT TEMIIEpPaTypBhl.
[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.
CooOmaromuecs COCy/Ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.
3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA OTPYKEHHON YaCTH
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.
1. PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.
8. VcnoBue miiaBaHus TeN: [UIABAHWE WM TMOTPYKEHUE TEl B
3aBUCUMOCTH OT COOTHOLICHUS IUNIOTHOCTEMN TEJIa U )KUIKOCTH.
Jlabopamopnvie pabomul u onvimaol.

ok wnE

1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BoAe OT 00ObEMa
IIOIPYKEHHOM B )KUJIKOCTb YaCTH TeJa.

2. OnpeneneHue BBITAIKUMBAOLIEH CWIBI, JEWCTBYIOIIEW Ha TeJo,
MOTPYKEHHOE B KUJIKOCTD.

3. [IpoBepka HE3aBUCHMOCTH BBITAIKHUBAIOLIECH CUIIBI, JEHCTBYIOIIEN Ha
TEJIO B KUIAKOCTH, OT MaCChl TENA.

4, OnbITEl, JTEMOHCTPUPYIOLIME 3aBUCHUMOCTb BBITAIKHWBAIOIIECH CHIIBI,

JEUCTBYIOLIEH Ha TEJO B KUJIKOCTU, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTU
T€JIa U OT INIOTHOCTHU KUJAKOCTH.

S. KoHcTpynpoBanne apeoMmeTpa WIM KOHCTPYMPOBAaHUE JIOAKH U
OIIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblYar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IlpaBuio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBeCHs pbldara K 0J10Ky. «30510TO€
npaBuio» mexanuku. KIIJ[ mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY H
TEXHHUKE.

Mexannueckass dHepruss. KuHeTmueckas W INOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre OHOTO BH/IA MEXAHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. [IpuMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomel u onvimel.

1. Onpenenenue paOOThl CHUJIBI TPEHUS NPU PABHOMEPHOM JIBH)KEHHH
T€JIa 110 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccenenoBanne ycioBUii paBHOBECHs pblyara.

3. N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.



4, M3ydeHne 3aK0Ha COXPAHEHMSI MEXaHUYECKOU DHEPTUU.
8 KUIACC

Pa3gea 6. TenioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOro, MKUIKOTO W Ta3000pa3HOTO COCTOSHUM BeIlECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, XKUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJEKYJIPHO--KUHETHYECKOW TEOPHH.
CmaurBaHUE U KaNWUISIPHBIE SIBICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temmneparypa. CBsi3p TeMnepaTrypbl CO CKOPOCTBIO TEIUIOBOTO JBHKECHUS
yacTull. BHyTpeHHsiss sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TEeIIonepeaaya u coBepiieHre padoTel. Buael Teruonepeaaun: TemIONpOBOIHOCTD,
KOHBEKIIUSA, U3IIyYCHUE.

KonuuectBo TemnoTsl. Y aenpHas TEIIOEMKOCTh BellecTBa. TemnoooMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIyioBoro Oananca. [lmaBinenue u
OTBEpPJCBAHUE KPUCTALIMYECKUX BELIESCTB. YJEIbHAs TEIUIOTa IUJIABJIICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHSI.

BnaxuocTts BO3myXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunuuner pabotsl TeruoBbix nBurareneil KIIJ[ TemmoBoro asuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MTPEBPAILECHUS JHEPTUH B TEIUIOBBIX MTPOLECCAX.

Jlemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaOmronenne SsBiieHU cMaYMBaHUs M KAITMJIIPHBIX SIBJICHUM.
HabmroieHue TernaoBoro paciimpeHus Ted.

W3meHenue naBieHus raza nmpu H3MEHeHU 00bEéMa U HarpeBaHUH UITH
OXJIAXKICHUMU.

abrwnbE

6. [IpaBuna n3aMepeHus: TeMIIEpaTyphl.

1. Buae! Tennmonepenayu.

8. OxJakieHue Ipyu COBEPIICHUHN pabOTHI.

Q. HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

10. CpaBHeHMe TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOGmronenue KuneHus.

12. HalGnroaeHue nocTOSHCTBA TEMIIEPATyphl MPHU IJIaBJICHUU.

13. Mogenu TenJIOBBIX JIBUTATEEH.

Jlabopamopnwie pabomuel u onvimol.

1. OnbITHI 10 0OHAPYKEHUIO IEUCTBUS CHUIT MOJIEKYJIIPHOTO MPUTSKEHUS.
2. OMnbITHI O BBIPALIMBAHUIO KPUCTAIIOB MOBAPEHHOM COJIM UJIK caxapa.



3. OnbITHl IO HAOTIOJIEHUIO TEIIJIOBOTO PACIITUPEHHMSI Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

4, OmnpeneneHue AaBieHUs BO3IyXa B OaJJTOHE IIITPHILA.

5. OnbITHI, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTD JIABJICHUS BO3AYyXa OT €ro
00bEMa M HArpeBaHUs W OXJIKICHHUS.

6. [IpoBepka THUIOTE3bl JUHEWHOW 3aBUCHUMOCTH JIJIMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUIECKON TPyOKe OT TeMIIepaTyphl.

1. HaOnronenne m3MeHEHHs] BHYTPEHHEW SHEpPrUM Teja B pe3ysibTaTe
Terionepeaayn U padboThl BHEIIHUX CHUJI.

8. HccnenoBanne SBICHUS TEIOOOMEHA TIPH CMEIIMBAHUY XOJIOAHOU U
ropsiYer BOJIBI.

9. OnpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH IIpHU

TEII000MEHE C HArPEThIM METAJUITMUYECKUM LIMIITHHAPOM.
10. Ompenenenue yaelbHON TEIIOEMKOCTH BEIIECTBA.
11. HccnepoBanue mporiecca uCapeHusl.
12. OmnpeneneHrue OTHOCUTENBLHOMN BIAXKHOCTH BO3TyXa.
13. Ompexenenue yaelbHON TEIUIOTHI IUIABJICHUS JIbA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpu3anus Tel. J[Ba poma 3JeKTpUUYECKUX 3apsaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKAY TEJIaMH ).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUN EKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn snekTpuueckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKAa.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuia  Toka.  DJEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBjieHHE MPOBOJHMKA. Y ACIbHOE COMPOTHUBJIEHHE BemiecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locnegoBarenbHoe U MapajuieIbHOE COSIMHEHNE POBOIHUKOB.

PaGota ® MOImMHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JleHa.
DJIEKTPUYECKUE LIETH U TTOTPEOUTENH dIEKTPUUECKON 2Heprun B ObITy. KopoTkoe
3aMBbIKaHUE.

ITocTositHHBIE MarHUThL. B3anmMo1eMCTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarauTHoe mojie 3eMJIM M €r0o 3HaueHue I KU3HM Ha 3emiie. OrbIT
Opcrena. MarouTHOE MoJie AJIEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpOMariuToB
B TeXHUKE. J[eICTBME MArHUTHOTO MOJIsl HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSAHHOTO TOKa. lcrmonb30BaHHWE JNEKTPOJABUTATENECd B  TEXHUYECKHUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.



Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.

DJIeKTpOreHeparop. CrocoOmI MOTy4YECHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOUYHHUKAX YHEPTUH.
Jemoncmpayuu.
1. DJIeKTpU3a1us TEJl.
2. JIBa pojia 3JIEKTPUYECKUX 3apsoB U B3aUMOCHCTBHE 3apsKEHHBIX

TeN.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DNeKTpoCcTaTUIeCKast HHAYKIUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSIO0B.
[1poBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKN TOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
0. DnexTpu4ecKuit TOK B )KUIKOCTH.
1. Ta30BbIit pa3psin.
2. H3mepeHnue cuibl TOKa aMIIEPMETPOM.
13. H3mepenue >IEKTPUIECKOTO HANIPSHKEHUS BOJIbTMETPOM.
14. PeoctaT u Mara3uH CONPOTUBIICHUM.
15. BsaumMmopeicTBHE MOCTOSHHBIX MArHUTOB.
16. MoaenupoBaHuEe HEBO3MOXHOCTH pa3ICJICHUS TOJFOCOB MarHUTA.
17. MonenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18.  OmmIT OpcTena.
19. MarauTHoE€ 1o TOKa. DJIEKTPOMAarHuT.
20.  JleticTBHE MarHUTHOTO TIOJIST HA TIPOBOJHUK C TOKOM.
21.  DIeKTpoaBUTATENb MMOCTOSIHHOTO TOKA.
22. UWccnenoBaHue SIBJACHUS JCKTPOMAarHUTHON MHTYKITHH.
23.  Omnbitel @apages.
24. 3aBUCUMOCTH HAMpaBIECHUS HWHAYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHUS.
25.  DIIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuwie pabomul u onvimaol.

R B©0ONO O A~W

1. OneITel 1O HAOTIOIEHUIO DJIEKTPU3AMKU TEJl HWHAYKIUEH U TIpH
CONPUKOCHOBCHHH.

2. HccnenoBanre ACUCTBUSA DJCKTPUUYCCKOTO IO HA TMPOBOJHUKH M
JTUDJICKTPHUKH.

3. COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

4, M3mepenre u peryIupoBaHKe CHITBI TOKA.

5. W3MepeHue u peryIupoBaHue HaMPsHKSHUS.

6. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Ye€pPE3 PE3UCTOP, OT

COIIPOTHUBJICHUS PC3UCTOPA U HAIIPSIKCHUA HA PE3UCTOPC.



7. OneITbl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPHYECKOTO
COIIPOTUBIICHUS] TPOBOJHUKA OT €r0 JJIMHBI, IJIOUIAJN MONEPEYHOr0 CEYEHHs U

MmaTepuana.

8. [TpoBepka mpaBuiia CIOKEHUS HANPSIKEHUI NP MOCIEI0BATEILHOM
COETUHEHUH JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuia Ui CHIbI TOKa MPHU MapaJlIeIbHOM COEAMHEHUU
PE3UCTOPOB.

10. Ompenenenne pabOTHl AICKTPUUYECKOTO TOKA, WAYIIETO dYepe3
pE3UCTOP.

11. OmnpexneneHne MOUIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucTope.

12. HccnepoBaHue 3aBUCUMOCTH CHIIBI TOKA, HIYIIIETO Ye€Pe3 IAMIIOUKY, OT
HaIpsDKEHMS HA HEW.

13. Omnpenenenue KIIJI narpeBarens.

14. VccnepoBaHrue MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

15. H3yuyeHue MarHUTHOIO TOJS IOCTOSHHBIX MAarHUTOB IIPU UX
O00BEIMHEHUU U Pa3JIIICHUN.

16. HccnenoBaHue nEWCTBUSA DIIEKTPUYECKOIO TOKAa HA MArHUTHYIO
CTpEJIKY.

17.  OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbl B3aUMOICHCTBUS
KaTyIIKA ¢ TOKOM X MarHuTa OT CHJIBI TOKA U HAIpaBJICHUS TOKA B KAaTYIIIKE.

18. HM3yuenue nelicTBUA MAarHUTHOTO TIOJIS HA MIPOBOJHUK C TOKOM.

19. KonctpyupoBanue u n3yueHue pabOThl JIEKTPOIBUTATETIS.

20. Usmepenne KIIJ anekTpoaBUraTeibHON YCTaHOBKH.

21. OmnbITBI IO MCCIICIOBAHHUIO SIBICHUS SJEKTPOMATHUTHON WHIYKIIWH:
UCCIIEIOBAaHNE N3MEHEHU 3HAYCHUS M HAIMTPABJICHUS WHAYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanuyeckoe nBWXKeHME. MarepuanpHas Todka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMosiHelHOE JABMKeHUe. CpellHsis 1 MTHOBEHHAast
CKOpOCTb TeJ1a IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOe
nagenue. OnsIThl [ anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JInneriHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

ITepsblii 3ak0oH HbtoTrona. BTopoit 3akoH HetoTtona. Tperuit 3akon HeroToHa.
[TpuHIMII CYTIEPHO3ULINU CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MTOKOSI, APYTHUE BUJIBI TPEHUS.



Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOpEHHE CBOOOIHOTO
nafgeHus. JlBwxenue ruraHer BOkpyr Comnua. IlepBas xocMuyeckas CKOpPOCTb.
HeBecomMoCTh U neperpy3Ku.

PaBHOBecue maTepuanbHON TOUkH. AOCONMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIAa C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynsc Tena. M3smMeHeHne umiyibea. VIMITynbCe cHibl. 3aKOH COXPAaHECHMS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYrOCTH,
Tperust. CBs3b SHEpruu u padbothl. [loTeHnnanbpHast SHEPTHUs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxartou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HabGmronenne MexaHMuecKoro JIBHXKEHUSI Tella OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

2. CpaBHeHUE TIyTEl U TPACKTOPUM NBUKEHUS OJHOTO U TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.

4, HccnenoBanrie Npru3HaKoB PaBHOYCKOPEHHOTO JIBUXKECHUSL.

S. HabGmronenue nB>XeHHs Tela o OKPY>KHOCTH.

6. HaOnroienne MexaHWYeCKUX SIBJICHUM, MPOUCXOASIIUX B CHUCTEME

otcuéra «Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUXKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS TEJAa OT MACCHI TEJIA U JEUCTBYIOIIEN HA HETO
CHJIBI.

8. Habmroienue paBeHCTBa CHII ITPU B3aUMOJIEHCTBUY TEII.

9. M3meHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

10. Ilepenauya umiynbca Ipu B3aUMOJACHCTBUU TEJL.

11. TIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

12. CoxpaHeHue UMIyJbCa MPU HEYTIPYTOM B3aUMOJICHCTBHUU.

13. CoxpaHeHue UMIyJbca Ipu a0COIOTHO YIIPYTOM B3aUMO/ICHCTBUMN.

14. HaGmroneHne peakKTUBHOTO JIBH)KCHUS.

15. CoxpaHeHrne MEXaHUYECKOW PHEPTUHU TIPU CBOOOTHOM I1a/ICHUH.

16. CoxpaHeHue MEXaHUYECKOW DHHEPruM TMpU JBIKEHUU Tejaa IO
JEUCTBUEM IIPYKUHBI.

Jlabopamopusie pabomel u onvimel.

1. KoHcTpyrpoBaHue TpakTa il pa3roHa u JajbHEUIIIEro paBHOMEPHOTO
JIBYDKCHUS [IapUKA WIN TEJICKKH.

2. Onpenenenue cpeHel CKOPOCTH CKOJBbXKEHUSI OpyCcKa MW JIBHXKECHHUSI
HIapyKa 1o HaKJIOHHOW IIOCKOCTH.

3. OnpeneneHue yCKOPEHUs Tejla IPU PaBHOYCKOPEHHOM JBHXKEHHUH 10
HAKJIOHHOM ITUIOCKOCTH.



4, HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
JBIKEHUHU 0€3 HayaIbHOU CKOPOCTH.

S. [IpoBepka TrUMOTE3bl: €CIU MPU PABHOYCKOPEHHOM JBUXKEHUU O€3
HAa4yaJbHOM CKOPOCTM IIyTH OTHOCSATCA KakK psAd  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6.  HccnenoBaHue 3aBUCHUMOCTH CUJIBI TPEHHS CKOJBKEHHUS OT CHIIBI
HOPMAaJIHOTO JaBJICHHUS.

7. Omnpenenenre KO3PHUIMEHTA TPECHUS CKOIBKEHHUS.

8. Omnpenenenue XECTKOCTU NPY>KUHBI.

9. Onpenenenne paOOThl CHUJIBI TPEHUS NPH PABHOMEPHOM JIBH>KEHHH

T€JIa 10 TOPU3OHTAIBHON IIOBEPXHOCTH.

10. Ompegenenune pabOThl CHIIBI YOPYrOCTH TpH TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXPaHEHUS SHEPTHH.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBIL.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHU: TIEPHO/T,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
DHEPTUU MIPH KOJIEOATETHHOM JIBHKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaeHHole — kojebanus.  Pe3onanc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa W BbIcOTa TOHa. OTpakeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.
1. HaOmronenne xosne0aHui Te MO AEUCTBUEM CHIIBI TSDKECTU U CUJIBI
YIPYTOCTH.
2. Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HabGnronenune BRIHY)ICHHBIX KOJICOaHWI U PE30HAHCA.
4, PacnpoctpaneHnue npoJ0ibHbIX U MOMEPEYHBIX BOJH (HA MOAEIH).
5. Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
6. AKYCTUYECKHI pE30HAHC.
Jlabopamopuwie pabomul u onvimaol.
1. OnpeneneHue YacTOTHI M TiepHoja KojJeOaHW MaTeMaTHYeCKOTO
MasITHHUKA.
2. Omnpenenenre 9acTOTHI U TIEpUoa KOJIeOaHUH TIPYKUHHOTO MasITHUKA.
3. HccnaenoBanre 3aBUCUMOCTH TIEPHOJia KOJICOAHWUH TMOJIBEIICHHOTO K
HUTH TPy3a OT JIJTUHBI HUTH.
4, HccnenoBanre 3aBUCHMOCTH Tepuofa KoJieOaHUM MPYKUHHOTO
MasTHUKA OT MacChl Tpy3a.
5. [IpoBepka HE3aBUCUMOCTH TEpHOIa KOJIeOaHNH Tpy3a, MTOABEIICHHOTO

K HUTH, OT Macchl rpysa.



6. OneIThl, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh IMEepUOJIa KOJeOaHMIA
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.
Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  ToJie.  ODJIEKTPOMAarHuTHble  BOJMHBL.  CBONCTBa
ANEKTPOMAarHuTHBIX BOJH. [llkana »iekTpoMarHUTHBIX BOJIH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJH JIJISi COTOBOM CBSI3U.
DOnekTpoMaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.
1. CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.
2. BosHoBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. N3yyeHue CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIIEHOTO
TenedoHa.

Pa3zgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBeTa. VICronap30BaHME TOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopn nyyed B inH3e. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
U Tejieckorna. ['na3 kak ontudeckas cucremMa. biim3opykocTs U JaabHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

1. [IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tomryuenne wu300pakeHW! B IUIOCKOM, BOTHYTOM U BBIMYKJIOM
3epKaJIax.

4, [IpenomiieHue cBera.

d. OnTuyeckuii CBETOBO/.

6. Xon nyuel B coOuparoiieit JInH3e.

1. XoJ Ty4el B pacCEerBaroIIeH JIMH3E.

8. [Tonydyenune n300paxeHuit ¢ TOMOUIBIO JIUH3.

Q. [Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopgens riaasa.

11. PasnoxeHue 0enoro cBeTa B CIIEKTP.

12. Tlomy4yenue Genoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX LIBETOB.

Jlabopamopuvie pabomul u onvimaol.
1. HccnenoBanre 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO Jiy4a OT yTJia
naJICHuUs.



2. W3ydyeHne XapakTepUCTHK HU300paKeHHsT TMpeAMeTa B IUIOCKOM

3epKaiie.

3. HccrenoBanue 3aBUCHMOCTH YIJIa MPEJIOMIICHUS CBETOBOTO JIy4ya OT
yIJia maJIeHus] Ha TPAaHUIIE «BO3yX—CTEKIIO».

4.  llonmydeHue u300paXxeHUN C MOMOIIBIO COOUPATOIIEH JINH3HI.

5. Omnpenenenne (POKyCHOro pacCTOSHUS U ONTHYECKOH  CHIIBI
cOOMparoIIen JUH3bI.

6. OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmbBITHI IO BOCTIPUATHUIO [[BETA MIPEIMETOB MPU WX HAOTIOJCHUU Yepe3

I[BETOBBIC (PUIIBTPHI.

Pasznea 12. KBaHTOBBIC SIBJICHUS.

OmneiTel Pe3epdopna u mutanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u MoromeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydeHusi. CTpoeHHuEe aTOMHOTO
anpa. HyxkionHas wmopens aromHoro snxpa. Msorombsl.  PannoakTuBHBIE
npespaienus. [lepron nmonypacmnana aTOMHBIX sSI€EP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 1.

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX W3JIYYEHUW HA JKHUBBIC

OpTaHU3MBI.
Hemoncmpauuu.
1. CHeKTpbl U3TyYCHHSI U TTOTJIOICHMS.
2. CIeKTpbl pa3IMYHbBIX Ta30B.
3. CrnexkTtp Bogopoa.
4, Hab6nronenue TpekoB B kamepe Buibcona.
S. PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.
6. Peructpanus uznydeHus NpupoIHbIX MUHEPATIOB U MPOTYKTOB.
Jlabopamopuvie pabomul u onvimaol.
1. Hab6nrofeHue CrutonHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
2. HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUH YACTUIIHI 10 TOPMO3HOMY
nytH (1o ¢poTorpadusim).
3. N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIUN MOAYJIb TPEAHA3HAYEH JI CUCTEMATU3aluU
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKHU, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJlapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBIN MpeIMET.

[Ipy M3y4eHUH HAHHOTO MOIYJIA PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass ITPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIECJOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
SBJICHUS, IPHUMEHSSI IOJyYEHHBbIE 3HAHUS, pellaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.
[TpuHIMNIHATBHO JEATEIBHOCTHBIN XapaKTep JAHHOTO pa3zielia peaiu3yeTcs 3a
CU€T TOTrO, YTO OOYUAIOUIUECS BBIITOJIHAIOT 3a/1aHUs, B KOTOPBIX UM IIpejIaraeTcs:
Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBSACHATH
(duznyeckue SBICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YyuCIIe 1S IPOBEPKU TMIIOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAyYHBIE OCHOBBI Hanbojiee BaXHBIX JIOCTIKEHUH COBpPEMEHHBIX
TE€XHOJIOTH, HAIPUMEP, PAKTUYECKOTO HCIOIb30BAHUS PA3IUYHBIX HCTOYHUKOB
HHEPrUy Ha OCHOBE 3aKOHA IMPEBPAIICHMS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
HHEPIUU.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenue (u3MKu Ha ypOBHE OCHOBHOIO 00Iero o0pa3oBaHUs HANpPaBICHO
Ha JOCTH)KEHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yNbTATOB.

B pesynbraTe uzydeHus: Gu3NKu Ha ypOBHE OCHOBHOI'O 00IIIer0 00pa3oBaHUs
y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YacTH:
1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:
— TPOSIBICHHE HHTEpPECa K MUCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nYecKoil HayKH;
— [IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
— FOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXKIEHUHU OOIIECTBEHHO 3HAYMMBIX U
THUUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUN
busuKy;
— OCO3HaHWE BaXXHOCTU MOPAJbHO--3TUYECKUX MPUHILMUIIOB B ACSTEIbHOCTU
Y4EHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCHpPHUATHE ICTETHMYECKUX KayecTB (U3NYECKOM HayKd: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:
— OCO3HaHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAKHEUIIIEW COCTABIISIOIEH KYJIbTYPHI;
— pa3BUTHE HAy4YHOH JIOOO3HATETHPHOCTH, HWHTEpEca K HCCIEeI0BATENbCKON
NEATEIbHOCTH;
S) popmupoBaHus KyJabTYPBbI 310POBbS U IMOLMOHAJIBHOIO 0JIATONOTYYH



— OCO3HaHHWE IIEHHOCTH 0e30macHoro obpaza JKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C JJIEKTPUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JIOMAIIIHUX yCIIOBUSX;

— c¢(hOpMHUPOBAHHOCTH HaBbIKa pediekcuu, MpU3HaAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOTO0 € IpaBa y APyroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AaKTMBHOE YYacTHE€ B PEIICHUH MpaKkTUYECKUX 3a7ad (B paMKaX CEMbH,
oOpa3oBaTenbHON OpraHW3aIlui, Topoja, Kpas) TEXHOJOTUYECKOW W COIMAIbHON
HAIpPaBIEHHOCTH, TPEOYIOIIUX B TOM YKCIE U (PU3MUECKUX 3HAHUI;

— UHTEpEC K MPAKTUYECKOMY U3yUEHUIO NPodeccuid, CBA3aHHBIX C (PU3UKOM;

7) 3KOJI0TU4eCKOTr0 BOCIIMTAHMS:

— OpUEHTAalMsI Ha IPUMEHEHNE (PU3NYECKUX 3HAHUM JUIs pelIeHus 3a/1ad B 00J1acTu
OKpYXalolel cpefpl, IUIAHUPOBAHUS IOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
IIOCJIEICTBUN JUIs1 OKPY KAIOLIEN CPEIbl;

— OCO3HAHME TIJ00AJLHOTO XapakTepa SKOJOTMYECKUX MNpoOJeM U MNyTed HX
pEelLIeHHS;

8) aganTanuM K N3MEHSIOIIMMCS YCJIOBHAM COUMAJILHON U MPUPOAHOM Cpelbl:
— NOTPEeOHOCTh BO B3aMMOJIEUCTBUH TP BBINOJTHEHUH UCCIEAOBAaHUI U MTPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTUX;

— MOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO 1EATEIbHOCTD;
— NOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4HUCJIE (POPMYIHPOBATH
UJIeU, TOHATHS, TUIIOTE3bl O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHHEe JNePHUIUTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

— IJIAHUPOBAHKME CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUM;

— CTpEeMJICHHE aHaJIM3UpPOBaTh U BBIABIATH B3aMMOCBSI3U MPUPOJBI, OOlIeCTBa U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

— OLICHKA CBOUX JAEHUCTBUN C YUETOM BIUSHUS HA OKPYKAIOLYIO CPEy, BOSMOKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHus MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YIeOHbIE TCHUCTBUS,
KOMMYHUKATHBHBIC ~ YHHBEPCAJIBbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
BBISBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);



yCTaHABIMBATh CYIIECTBEHHBI TPHW3HAK KJIacCU(UKAIIMN, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,;

BBISIBJIITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBAEMBbIX (DaKkTax, JaHHBIX
Y HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISITH IPUYMHHO--CJICJICTBEHHBIC CBSI3U MPU U3YYEHUU (DU3MUECKUX SIBICHUHN U
MPOLIECCOB, JeNlaTh BBIBOJABI C HCIOJb30BAHUEM JCAYKTHUBHBIX UM HHAYKTHUBHBIX
YMO3aKJIIOU€HHM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS35X (PU3MUECKUX BEJINYUH;
CaMOCTOSITENIFHO BBIOMpaTh CMOCOO perieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB PEIICHUs, BHIOOp HanOoliee MOIAXOASIIErO C
y4€TOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

MCIIOJTb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHNUS;
IPOBOJAUTH TO CAaMOCTOATEIBHO COCTaBICHHOMY IUIaHY OTBIT, HECIOXKHBIN
(du3znyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SBICHMUS;
OILICHMBATh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTh MH(GOPMAIIHIO, TOJITYYEHHYIO B XO/1€
UCCJICIOBAHUSI WJTM DKCIIEPUMEHTA;

CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
IPOBEIEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXHOE JaJibHEHIEe pa3BUTHE (PU3MYECKUX IPOLIECCOB, a
TaK)K€ BBIJIBUTaTh MPEANOJOKEHUS 00 HMX Pa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pa6ora ¢ unpopmaunmeii:

NPUMEHATH Pa3IMYHbIe METObI, MHCTPYMEHTHI M 3alPOChl MPU MOUCKE M O0TOOpE
MH(OpMaIMU WIK JaHHBIX C YYETOM MPEAJIOKEHHOU yueOHON (PU3nUecKon 3a1auu;
aHAIIM3UpPOBaTh, CHUCTEMATHU3UPOBATh W  HWHTEPIPETHPOBATh  HH(OpPMAIHIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHS,

CaMOCTOATEILHO BHIOMPATh ONTUMANTBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATH peIIaeMbIe 33]]a4l HECJIOKHBIMU CXEMaMU, InarpaMMaMu, WHON
rpaduKoil 1 ©X KOMOWHAIIUSIMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJIe OOCYXJIeHHUsS y4eOHOTO MaTepualia, pe3yabTaTOB JIA0OpaTOPHBIX padOT U
MIPOCKTOB 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIaeMOW TEMbI U BBICKA3bIBATh
WJIcH, HAIICJIICHHbIE Ha PEIICHWE 3a/ayd U TOJJEpKaHHuE OJaroXenaTeTbHOCTH
OOIICHMS,

COTOCTABJIATh CBOU CYXKJICHUSA C CYXACHHSIMH JAPYTUX YYaCTHHKOB JHAJIOTa,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO TTO3UIIHIA;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTaBIATh PE3YJbTAaThl BBITIOJHEHHOTO (U3WYECKOTO OTbITa
(3KCIIeprUMEHTa, UCCIIEJOBaHUS, IPOEKTA);

MOHUMATh W UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHANBUIYATHLHON pabOThHI
IIPU PEIICHNU KOHKPETHON (PU3NYECKOM MPOOIEMBI;



MPUHUMATh 1I€JIM COBMECTHOU JEATEeIbHOCTH, OPTraHU30BbIBATH JIEUCTBUS MO €€
JOCTHXKEHHUIO: paclpenesiTb poJjd, OOCYXJaTh IPOIECChl W Pe3yJbTaThl
COBMECTHOM pabOoThI, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAaU€CTBEHHOI'O Pe3yJIbTara 1o CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBHS C APYTUMHU YiIC€HAMU KOMaH/IbI,
OIICHUBATh Kaue€CTBO CBOEr0 BKJIaJa B OOIMHA MPOAYKT IO KPUTEPHUIM,
CaMOCTOSITETILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusauus:

BBIABJISITh TPOOJEMBbI B JKM3HCHHBIX M YYEOHBIX CHUTYalMsIX, TPEOYIOIIUX st
penieHns PU3NUeCKux 3HaHU;

OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS PEUICHUN (MHIUBUIYaTbHOE,
MPUHATHE PEILICHUS B TPYIIIE, IPUHITUE PEIICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTAaBJISITh aJITOPUTM PEIICHUS (PU3MUECKOM 3aaun WM TjIaHa
UCCJIEIOBAHUS C YUYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBaTh NIPEAJIaraéMble BapUaHThI PEIICHHUI;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMU U PEAJIarath IiaH €€ N3MEHEHUS;
OOBSCHATh TPUYMUHBI JTOCTHOXKCHHS (HEJOCTIKEHHUS) PE3yJbTAaTOB JESITEIbHOCTH,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHUS
(U3UYECKOTO KCCIEIOBaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAaHOBJIECHHBIX OLIMOOK, BOSHUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIN U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;

MpU3HaBaTh CBOE MPaBO Ha OMMOKY NpPH pPEHIeHUH (PU3MUECKUX 3aaad WIA B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaABO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenus B 7 kjacce peaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BATh TOHATHUS: (PU3NYECKHE M XHMHYECKHE SIBIICHUSA, HAOJIIOJCHUE,
HKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €TMHUIIB (PU3NYECKUX BEIIMYMH, aTOM, MOJICKYJIa,
arperaTHble  COCTOSIHHSI ~ BemiecTBa  (TBEpIOE, IKUAKOE, Tra3000pa3Hoe),
MEXaHUYECKOe JBIDKEHHE (paBHOMEPHOE, HEPaBHOMEpPHOE, MPSMOJIMHEHHOE),
TPAeKTOpHS, paBHOJACUCTBYIOMIas cuia, nedopmanus (ympyras, IUtacTUYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;
paznuyath siBneHUs (auddysus, TEmIoBOe JABMKCHHWE YAaCTHIl BEIECTBa,
paBHOMEpHOE JBM)KCHHE, HEPAaBHOMEPHOE NIBIDKEHUE, WHEPIHS, B3aUMOICHCTBUE



T€Jl, PABHOBECHE TBEPIABIX TEJI C 3aKPEIVIEHHOM OCBIO BpAIEHHMs, Iepenada
JaBJIEHUsI TBEPABIMU TEIaMH, KUIKOCTAMU W Ta3aMu, aTrMoc(epHoe [aBlieHUE,
IJIaBaHUE TeJ, TMPEBpAlICHUS MEXaHWYEeCKOM DSHEpruu) IO ONUCAHUIO HUX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
bu3nuecKoe SIBICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKUX SIBIICHUA B OKPY’KaIOIIEM
MUpE, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJE: MPUMEPHI JIBHIKEHUS C
Pa3JIMUYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU IIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
IpUpOAe W TEXHUKE, BIMUSHHE aTMOCHEPHOTO JABJICHHS Ha JKUBOW OPTaHU3M,
MJIaBaHUE PHIO, PhIYArd B TEJE YEIOBEKa, MPH STOM MEPEBOIUTH MPAKTUICCKYIO
3a/1ady B y4€OHYIO, BBIJICNATH CYIICCTBEHHbIC CBOMCTBA (MIpU3HAKU) (HU3UUECKUX
SIBIICHUI;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (UBUYECKHE SBJICHUS, MCIOJIb3Ys
busznueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSISl CKOPOCTb, CHJa YIPYTOCTH, CHJIa TSIKECTH, BEC Tella, CUja
TpeHUs, JaBieHUE (TBEPAOro Tela, >XKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MexaHu4ecKkas paboTa, MOIIHOCTb, IJIEYO CHUJIBI, MOMEHT CHJIbI, KO3(PUIIUEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUYECKas U MOTCHIMAIbHAS DHEPT U ), IPU
ONMMCAHUH MTPABUILHO TPAKTOBATH (PU3UUECKUN CMBICIT UCTIOIb3YEMbIX BETUYMH, UX
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUMYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;

XapakTepu30BaTh CBOMCTBA Tej, (PU3MUecKue SIBICHHUS M MPOLECCHI, MUCIOJb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMoit), 3aKkoH ['yka, 3akoH [lackains, 3akoH
ApxumMena, IpaBUI0 paBHOBecCHUs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUsS MEXaHWYECKOM DHHEPruu, MNpU HTOM J1aBaTh CJIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €T0 MATEMATUUECKOE BHIPAKECHHE,
OOBSACHATH (U3MUECKHE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CUTyalluid MpPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
MIPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 1—2 JTOTHYECKUX I1aroB
c omopoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHele 3amadu B 1—2 JEWCTBUS, WCMOJB3Ysl 3aKOHBI U (POPMYIIHI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHaju3a YCIOBUS 3aJlay
3aMUChIBATh KPATKOE YCIIOBHE, MOACTABIATh (DU3NUECKUE BEIMUYUHBI B ()OPMYJIIBI U
MPOBOAUTH PACUEThI, HAXOAUTh CIIPABOYHBIE JJAHHBIC, HEOOXOAUMBIE ISl PEIICHUS
3a/1a4, OIEHUBATh PEATUCTUYHOCTh MOJY4YEHHON (HU3NUECKON BEITMUYNHBI,
pacro3HaBath MPOOJEMBbI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOITU (HU3NUECKUX
METOJOB, B ONMCAaHWU HCCJIEAOBAHUS BBLACIATH MPOBEPSEMOE NPEANOIOKEHUE
(runoresy), pa3auyaTh U UHTEPHPETUPOBATH MOTYUYECHHBIM pe3ysbTaT, HAXOAUTh
OIIMOKH B XOJI€ OMBITA, JIEIATh BBIBOJIBI I10 €T0 PE3YJIbTaTaM;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUM WM (DU3HUECKUX
CBOMCTB Tel: (hopMyITUPOBATH MTPOBEPSIEMBIC MMPEIOIOKEHHS, COOUPATh YCTAHOBKY



U3 TPEIJIOKEHHOTO O0OpYyIOBaHUs, 3alMUCHIBATH XOJ OMNbITa U (HOPMYIHpPOBATH
BBIBOJIBL;

BBITNIOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUSA, BPDEMEHH, MacChl Tella, 00bEMa, CHUIIbI
U TEMIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX M LHU(PPOBBIX MPHOOPOB,
3allMChIBaTh NOKa3aHUsl MPUOOPOB C YUETOM 33JaHHON a0COJIIOTHOW MOIPEUIHOCTH
W3MEPEHNM;

IPOBOJNUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYMHBI OT APYroil
C UCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTH NYTH PaBHOMEPHO
JBUKYILIETOCS TeJla OT BPEMEHU JIBH>KEHHUSI T€Ja, CUJIbI TPEHUS CKOJIbKEHHUS OT BECa
Tena, KauyecTBa 00padOTKH MOBEPXHOCTEHN TEJl U HE3aBUCUMOCTH CHIIBI TPEHHS OT
IUIOLIAAN COMPUKOCHOBEHUS TEJ, CWJIbl YIPYTOCTH OT YJIJIUHEHUS MPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BbEMA MOrpYKEHHOM YacTU Tella W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIYyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUs T€J, YCIOBUIM paBHOBECHUS pbldyara 1 0J0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM y4€OHOTO MCCIIEAOBAaHUSA, COOUMpaTh YCTaHOBKY U
BBITNOJIHATH U3MEPEHUS, CIEAYs IPEI0KEHHOMY IIJ1aHy, PUKCUPOBATH PE3YJIbTAaThl
MOJyYEHHOU 3aBUCUMOCTHU (PU3MUYECKUX BEJIMYUH B BUJE MPEIJIOKEHHBIX TaOIUL U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

IPOBOJUTH KOCBEHHbBIE M3MEpEHUs (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEILECTBA
XKUIKOCTH M TBEPAOrO Tela, CUila TPEHHUS CKOJIBKEHUsS, JIaBJICHHE BO31yXa,
BBITAIKMBAIONIASl CHUJIA, JIEWCTBYIOIIAs HA TNOrPY>KEHHOE B JKUIKOCTH TEO,
KO3((PUIIMEHT 0JIE3HOTO AEUCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS NPEII0KEHHON
WHCTPYKIMU: TPU BBINOJHEHUH U3MEPEHUN CcOOUpaTh IKCIEPUMEHTATBHYIO
YCTaHOBKY Y BBIUUCISTh 3HAUEHUE NCKOMOMW BETUYUHBI;

coOI0aTh MpaBWJa TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh TMPUHIUIbI JEUCTBUS NPUOOPOB M TEXHUYECKMX YCTPOWCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMeTp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOIl HA UX OMMCAHUA (B TOM YHCIIE: MOJUIUIHUKU, YCTPOHUCTBO
BOJONIPOBO/IA, TUAPABINYECKHI PECC, MAHOMETP, BBICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUI U HEOOXOIUMBIE
(bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPHl (HAXOAUTh MHPOPMALMIO O MpUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEIHEBHOW >XKU3HHU AJI OOecreyeHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBISATh OTOOP MCTOYHMKOB MH(popmanuu B MIHTepHETE B COOTBETCTBUH C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEKOIIMXCA 3HAHUW M IMyTEM
CpPaBHEHHUS Pa3IMYHBIX MCTOYHUKOB BBIACTATH MHPOPMAIUIO, KOTOpas SBISETCS
IPOTUBOPEUUBON MM MOXKET OBITH HEJTOCTOBEPHOI;



UCIIONB30BaTh TNPU BBIMNOJHEHUM YYE€OHBIX 3aJaHU  HAyYHO--TIOMYJISPHYIO
JAUTEpaTypy (pU3MUecKoro coaep:kaHus, CIPABOYHBIE MaTEpUaibl, PECYPChl CETH
WnTepHer, BnaxeTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
UH(pOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
C03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 ucToyHNKOB MH(pOpManMU (U3HYECKOTO COAEPKAHMs, B TOM UHUCIE MyOJIMYHO
JIeJ1aTh KpaTKUe COOOIIEHHUS O pe3yIbTaTax MPOEKTOB WM YUEOHBIX UCCIIEJOBAHUM,
IIPU 3TOM TPAMOTHO MCIIOJIB30BATh H3YyYCHHBIM ITOHATHMHBIM ammapar Kypca
(bu3KKH, COMPOBOXKIATH BHICTYIJICHUE MPE3CHTALINEH;
IIPU BBIIIOJTHEHUH YUEOHBIX IPOEKTOB U UCCIEA0BAHUIN paclpeAesiATh 00s13aHHOCTH
B TPYyIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMM 33Ja4aMU, CJICIUTh 32 BBIIIOJHEHUEM
IiaHa JEeWCTBUM, aJ€KBATHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JI€ATEIbHOCTH
TPYIIBbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJECHCTBHUE, YUYUTHIBAS MHEHHE
OKPY’KAIOLIUX.

K koHiy oOyueHus B 8 kiiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHHI:
MCIIOJIb30BaTh IIOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAIUIMUECKHUE U aMOp(HBIE Tea,
HACBIIICHHBIA W HEHACBIIICHHBIA I1ap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa,
BHYTPEHHSS SHEPTUsl, TEINIOBOW JABUTATEIb, SJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsi,
DIEKTPUYECKOE IT0JIE, TPOBOAHUKH M JHUDJIEKTPUKH, TTOCTOSIHHBIN 3JIEKTPUYECKUAN
TOK, MATHUTHOE TOJIE;
pasnuyath sIBJICHUS (TEIIOBOE PACIIMPEHUE U C)KaThe, TeIulonepeaayda, TEnioBoe
PAaBHOBECHE, CMAYMBAHWE, KalWJUISIPHBIE SBIICHMS, HUCIIAPEHUE, KOHAECHCALWS,
IJIaBJ€HUE, KpUCTaymu3anus  (OTBEpJEBaHME), KHUIEHHE, Temionepenaya
(TemI0npOBOHOCTD, KOHBEKLIUS, U3IIYUEHHE ), JIEKTPU3ALUs TEN, B3aUMOACHCTBIE
3apsi0B, JEUCTBUS DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOIEUCTBUE
MarHuTOB, IEHCTBHE MarHUTHOTO MOJIS HA IPOBOJHMK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKLUS) MO ONHCAHUI0 HMX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;
pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUH B OKpYKaIOIIEM
MUpE, B TOM YHucCIie (PU3NUecKUe SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U
KaWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAUIBI B NMpUpoae, usnydenue ConHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEsl, CHETa,
AIIEKTPUUECKUE SABJICHUS B arMmocdepe, dSJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emiid, Apeid MmoarcoB, Pojab MAarHUTHOTO MOJIS JUIs )KM3HU Ha
3emuie, MOJISIPHOE CUSIHUE, TIPU 3TOM MEPEBOUTH MPAKTUYECKYIO 33]1a4y B yU4eOHY1O,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONKCHIBaTh HM3yYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
buznyeckue BeIMYNHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPT s, KOJTMYECTBO TEIUIOTHI,
yAENbHAsA TEIJIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YAEIbHas
TEIUIOTa mapooOpa3oBaHusl, yAelbHas TEIUIOTa CrOpaHus TOIUIMBA, KO3()PHUIIMEHT
IIOJIE3HOIO JEUCTBUS TEIUIOBOM MAILIWHBI, OTHOCUTEIbHAs BJIAXHOCTb BO3YyXa,



AIEKTPUUYECKUIN 3apsiji, CHJIa TOKA, JJIEKTPUUYECKOE HAMPSHKEHUE, COMPOTUBIICHUE
MPOBOJIHUKA, YJIEJIbHOE COMNPOTUBICHUE BeEllecTBa, paboTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), IPU OMUCAHUU MPABWIBHO TPAKTOBATH (PU3NYECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS M E€JUHUIBI (PU3UYECKUX BEJIUYUH,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLIUE JTaHHYIO (PU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH IpavKi U3yYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBICHUS W TPOLECCHI, MUCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO--KUHETUYECKON TE€OPUHU CTPOCHHUSI BEIIECTBA,
MPUHINN CYNEPHO3UINM M0 (HAa KAYEeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMma i yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKoH coXpaHeHus
SHEPI'uH, MPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA U 3alIUCHIBATH €TO
MaTeMaTHYECKOE BHIPAKEHHUE;

OOBSICHATh (DU3UUYECKUE TPOILIECChl U CBOWMCTBA TEJ, B TOM YKCJIE U B KOHTEKCTE
CUTyaluin MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 1—2 JTOTHYECKUX I1aroB C
oropoii Ha 1—2 U3y4YeHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (GU3UUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3alauyu B 2—3 JCHCTBHUS, UCIOIB3YS 3aKOHBI M (HOPMYJIBI,
CBS3BIBAIONINE (PU3NYECKUE BEIWYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJa4d
3aMKChIBATh KPATKOE YCIIOBUE, BHISBIISITH HEOCTATOK IAaHHBIX JIJIsl pEIICHUS 3a/1a4H,
BBIOMPATh 3aKOHBI W (OpMyIibl, HEOOXOAMMBbIE JIsi €€ pelIeHusi, MPOBOJIUTH
pacu€Thl W CpaBHUBATh TMOJIYyYCHHOE 3HAYeHHUE (PUBMYECKON BEJIMYUHBI C
W3BECTHBIMH JIAHHBIMHU;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (HU3UIECKUX
METOJIOB, HCIIOJIb3ysl ONHCAaHWE UCCIACAOBAaHUS, BBIJICISATH MPOBEPSEMOE
MPENO0JIOKEHNUE, OLICHUBAThH MPABWIBHOCTh MOPSAKA MPOBEACHUS MCCIEAOBaHUSA,
JIeaTh BBIBO/IBI,

MPOBOJIUTH OMBITHl 1O HAOMIOJAEHUI0 (U3HUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeN (KamWUISPHBIE SBJICHUS, 3aBUCUMOCThH JABJICHHS BO3AYyXa OT €ro
o0BéMa, TeMmmeparypbl, CKOPOCTH TIpollecca OCTBHIBAHHS W HarpeBaHUs MpHU
M3JIy4YEHUHU OT I[BE€Ta HW3JIyYarolleil (Moriomamnieil) noBEPXHOCTH, CKOPOCTh
UCIIAPEHHS] BOJBI OT TEMIEPATYpPhl KUJIKOCTH M IUIONIAAM €€ TOBEPXHOCTH,
AIIEKTpU3AlUs TEI U B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3yaJIM3allisl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB,
JEWCTBUS MAarHUTHOTO TIOJISI Ha TIPOBOJHHUK C TOKOM, CBOWMCTBA DJIEKTPOMArHUTA,
CBOMCTBA 3JICKTPOJIBUTATENSI MOCTOSHHOTO TOKa): (hOPMYJIMPOBATH MPOBEPsiEMbIE
MPEANOJIOKEHUS, COOMpAaTh YCTAHOBKY W3 MPEIJIOKEHHOTO 000pY/I0BaHMUS,
OMUCHIBATH XOJ1 OIbITA U (POPMYITUPOBATH BHIBO/IBI;

BBINIOJIHATh MPSAMbIE HU3MEPEHUsS] TEeMIepaTypbl, OTHOCUTEIBHOM BIIAKHOCTH
BO3/1yXa, CUJIbl TOKA, HAIMPSDHKEHHS] C UCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (DU3NYECKUX BEIWYNH, CPAaBHUBATH PE3YyIbTaThl U3MEPEHUN C YIETOM
3aJJaHHOW aOCOJIIOTHON MOTPEIIHOCTH;



IPOBOANUTDH HCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3UUECKON BEIMYUHBI OT APYToit
C UCTIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTD CONIPOTHUBIICHUS IPOBOTHUKA
OT €ro JUIMHBI, IUIOIIAJN IIONEPEYHOI0 CEYEHUs U YACIBHOIO CONPOTHBIICHHUS
BEILECTBA IIPOBOJHUKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HANPSKEHUS Ha
IIPOBOJIHUKE, HCCIIEIOBAHUE IOCIEAOBATEIBHOIO U IApPAJUIEIBHOTO COCAUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HUCCIENOBAHUE, COOMPATh YCTAHOBKY U BBIIOJHSATH
U3MEpPEHUs], Cleqysd NpPeUIOKEHHOMY IUIaHy, (UKCUpPOBAaThb  pPE3YJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH B BHJE TabmuIl ¥ TpaduKOB, AeNaTh BBIBOJBI IO
pe3ynbTaTaM HCCIIETOBAHUS;

MIPOBOAUTH KOCBEHHBIEC U3MEpEeHHsI (PU3NUECKUX BEIUYUH (yAeTbHas TeII0EMKOCTh
BEILECTBA, COIMPOTHUBICHHE MPOBOAHUKA, padOTa M MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa): IUIAHUPOBAaTh HU3MEPEHHUs, COOMpATh HKCIEPUMEHTAIbHYIO YCTAHOBKY,
cienysl IpeaoKeHHON UHCTPYKIIUH, U BBIYUCIATh 3HAYEHUE BEJTUYHHBL
coOnoaTh MpaBuia TEXHUKH Oe€30MacHOCTH Ipu paboTe ¢ 1a00paTOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMINbBI JECUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOPON Ha MX OMHUCAHMS (B TOM YMCIIE: CUCTEMA OTOIUIEHHS IOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON
SHEPrUH, AIIEKTPOOCBETUTENBbHBIE MPUOOPHI, HAarpeBaTeIbHBIE 3JIEKTPONPUOOPHI
(mpuMepBbI), NIEKTPUUECKHUE MPETOXPAHUTENH, FIEKTPOMArHuT, 3JEKTPOIBUraTeNb
MOCTOSIHHOTO TOKA), MCIOJIb3ysl 3HaHUS O CBOMCTBaxX (DPU3MUECKUX SIBICHUU U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHBIE MPUOOPHI 110
CXeMaM M CXEMaTUYHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETpP, JIBUTaTelb BHYTPEHHErO CropaHus, 3JIEKTPOCKOIL,
pEeocTar), COCTaBIATH CXEMbl 3JEKTPUUYECKUX LIENEH C MOCIEeI0BATENbHBIM U
napajuleJbHBIM COECIUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0OO3HAYEHUS
AJIEMEHTOB 3JIEKTPUUYECKUX LENEH;

OPUBOJUTH MPUMEPbl (HAXOAUTh HHMOPMALMIO O MPUMEpPax) MPAKTHUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN Cpeie;

OCYUIECTBJIATh NMOUCK MH(pOpMaIMK (pu3nyeckoro coaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CPaBHEHUS JOMOJHUTEIbHBIX MCTOYHHUKOB
BBIACISATh MH(MOPMAIMIO, KOTOpas SABJISETCS MPOTUBOPEYMBON WIIM MOMKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMpPHU BBIMOJHEHUM YUYEOHBIX 33JaHUN HAyYHO--TIONYJISIPHYIO
JAUTEpaTypy (pU3MUEcKOro CoaepiKaHus, CIPABOYHBIE MaTEpUaibl, PECYPChl CETU
WutepHer, BnameTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MIpPeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKHE YCTHBIE COOOIIeHMs, 00001mas
UHGOPMAIINIO U3 HECKOJIBKUX HCTOYHUKOB (DU3HMUECKOTO COJEPIKAHUS, B TOM YHCIIE



nyOJUYHO TMPEACTABIATH PE3ydbTaThl INPOEKTHOM WM HCCIEI0BATEIBCKON
NESATEIbHOCTH, TMPU OSTOM TPAMOTHO UCIOJIb30BaTh W3YUYEHHBIM MOHSITHUIHHBINA
anmapar Kypca (U3MKH, COMPOBOXKAATh BHICTYIUICHUE MTPE3CHTAIINEH;
IPU BBITIOJHEHUH Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUNA (PU3UYECKHUX IMPOIIECCOB
pacrnpenenaTb 00s3aHHOCTH B TPYIINE B COOTBETCTBUU C TTOCTABJICHHBIMU 33J]a4aMH,
CJIEIUTh 3a BBHINIOJIHEHUEM IUIaHa JEHCTBUM U KOPPEKTHPOBATH €r0, aJIeKBATHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, TMpOSBISAA  TOTOBHOCTh  pa3pelaTh
KOH(JTUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCUETa, MaTepuaibHas TOYKa, TPAECKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHUs,  jAedopmauus  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
NEeperpy3Ku, HEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPAOTO
Tela, pPAaBHOBECUE, MEXAHWYECKUE KOJeOaHHs M BOJIHBI, 3BYK, MH(pPa3ByK U
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIAa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBl MCITyCKaHUS U MOIJIOIICHHUS, alb(a-,
OeTa- ¥ raMMa-U3JIy4eHHUs], U30TOIIbI, sIEPHAsI SHEPTEeTUKA;
pasnuyarh SBJICHUs (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHENHOE JBHUKEHNUE,
PaBHOYCKOPEHHOE TMpPSMOJMHEIHOE ABWKEHUE, CBOOOJHOE TMaJeHuEe Tell,
PaBHOMEPHOE JBUKEHUE N0 OKPYKHOCTH, B3aMMOJEHCTBHUE TE€J, PEAKTHUBHOE
JBUKEHHUE, KOJeOaTenbHOE ABMKEHHUE (3aTyXalOIIKE U BbIHYK/ICHHbIE KOJIEOAHMS),
pPE30HAaHC, BOJHOBOE  JBWXKEHUE, OTPAKEHHE  3BYyKa, MPAMOJHMHENHOE
pacnpocTpaHEHUE, OTpPaXEHUWE M TPEJIOMIICHHE CBETa, IOJHOE BHYTpPEHHEE
OTpa)X€HUE CBETA, Pa3JI0KeHHUE OEJI0ro CBETa B CIIEKTP U CIOKEHHUE CIEKTPAIbHBIX
LBETOB, JUCHEPCHUS CBETa, ECTECTBEHHAs pPaJuOaKTUBHOCTb, BO3HHKHOBEHHWE
JMHENYaTOro CHEKTpa M3JIy4EHMs) IO ONHMCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JTJaHHOE (PU3HUECKOe SBJICHHUE;
pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKPYKAIOIIEM MUPE
(B ToM yucie (u3NYECKUe SIBJICHHUS B MPUPOJIE: MPUIUBBI U OTJIMBBI, JTBUKEHHUE
mwiaHeT COJHEYHOM CHCTEMbl, PEAaKTUBHOE [IBH)KEHHE >KMBBIX OPIraHHU3MOB,
BOCIIPUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, [lyHAMH,
9X0, LBETa Tell, ONTUYECKUE SIBJICHUS B MPUPOJE, OUOIOTHYECKOE IEHCTBUE
BUJIUMOTO, YyJIbTPadUOIETOBOIO U PEHTTC€HOBCKOTO W3IyYEHUH, €CTECTBEHHBIN
PaaOAKTUBHBIN (DOH, KOCMUYECKUE YU, PAAMOAKTUBHOE U3TyYEHUE MTPUPOIHBIX
MUHEpAJOB, ACHCTBUE PaJUOAKTUBHBIX U3IYYEHUH HA OPraHU3M 4YeJOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUYECKYIO 3aJayy B y4e€OHYIO, BBIACNATH CYILIECTBEHHbIE
CBOMCTBa (Mpu3HaKy) GU3UIECKUX SIBICHUN;
ONKCHIBATh M3yUYEHHBIE CBOWCTBA Ted M (U3NYECKUE SBICHUS, HCIOIb3Ys
busznyeckue BeNWYMHBI (CPEAHAs W MTHOBEHHass CKOpPOCTh Tela IMpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, EPEMEILEHUE, MTyTh, YIJIOBasi CKOPOCTb,
CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaICHHUSI, BEC



TeNa, WMIIYJIbC Tela, HMIYJIbC CHIIBI, MeXaHudeckas padoTa M MOIIHOCTb,
NOTEHIIMAIIbHASL JHEprusi Teja, TMOJIHATOIO HaJl TMOBEPXHOCTHIO  3EMIIH,
NOTEHIMANbHAS DHEPrusl CXATOW MPYKUHBbI, KUHETUYECKas DHEpPrus, IOJHas
MEXaHUYecKasl SHEPrus, IEPUOJ U YacTOTa KoJieOaHUM, NJTMHA BOJHbBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb IMPEJIOMIICHUSI CPEIbl), MPHU
ONMKMCAHUM TPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (POpMyIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MYECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHHUS U MPOIECCHI, HCIOJIb3Ys
3aKOH COXpaHEHHWsI OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYTIEPTIO3HIINU CHJI, MPUHITUI OTHOCUTENbHOCTH [ amnmies, 3akoHsl HproTOHA, 3aK0H
COXPaHEHHUS HWMITYJIbCa, 3aKOHBI OTPAXCHHS M TPEIOMIICHHUS CBETa, 3aKOHBI
COXpPAHEHUS 3apsiIOBOTO U MACCOBOTO YHCEI MPU SIIEPHBIX PEaKLUAX, MPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

OOBACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallull IpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBbIABIATh HPUYUHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTHh O0BICHEHUE U3 2—3 JIOTMYECKUX 1IAaroB C ONOPOM Ha
2-3 W3yYCHHBIX CBOMCTBA (PUBMUYECKHX SIBICHUN, (U3UYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiatb pacyéTHbhle 3a7aud (ONMUpAIONIMECs Ha CUCTEMY M3 2—3 ypaBHEHHUH),
UCTIOJNB3YS 3aKOHBI ¥ POPMYJIBI, CBA3BIBAIOIINE (PU3MUECKHE BETNIMHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7aud 3allMChIBaTh KPATKOE YCIOBHE, BBISIBIATH HEAOCTAIOIINE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE IS
pelieHusi, MPOBOAUTH pPAcU€Thl M OICHWBATHh PEATUCTHYHOCTH TOIYYEHHOTO
3Ha4YeHUs] PU3NUECKON BEIMUMHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NP MOMOUIM (PU3UUECKUX
METOJIOB, HCHOJb3ysl ONHUCAHUE HCCIEIOBaHMs, BBIICISATH MPOBEPSIEMOE
IPEOJIOKEHNE, OLICHUBATh NMPABUILHOCTD MOPSJIKA MPOBEACHUS HCCIEA0BaHNUS,
JIeN1aTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOACHUN U OIBITOB;
MPOBOJIUTH OIMBITHl MO HAOMIOAEHUI0 (U3MYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HpioTOHA, 3aKOHA COXpaHEHUs SHEPTHUH,
3aBHCHMOCTh TIepHoa KoJeOaHWUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHMOCTh OT aMIUIUTYABl MajblX KoJIeOaHUH,
NPSIMOJIMHEHOE PaclpOCTpaHEHHE CBETa, Pa3lIoKeHHe OeJoro cBeTa B CIIEKT,
U3yYCHHUE CBOWMCTB M300pa)KCHHsI B TUIOCKOM 3€pKalie M CBOMCTB HM300paKEHUS
npeaMera B coouparoniei JIMH3e, HaOJII0IeHUE CIIONIHBIX U IMHEMYAThIX CIIEKTPOB
U3JIy4YEHHUsI): CAMOCTOSITEIBHO COOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
00Opy/IOBaHUs, OIHUCHIBATh XOJA OMNBITa W €ro pe3yiabTaThl, (HOPMYIHpPOBATH
BBIBO/IbI;



IPOBOANUTH MPU HEOOXOIUMOCTU CEPUIO MPSMBIX U3MEPEHUI, ONPEACIsisi CpeaHee
3HaUYCHUE U3MeEpSIeMOl BeTUYUHBI ((POKYCHOE pacCTOSTHUE COOMparouiei JIMH3bI),
000CHOBBIBATh BBHIOOP CIIOCO0a U3MEPEHUS (M3MEPUTEIHHOTO TPUOOpa);
MPOBOJIUTH UCCIIEI0BAHUE 3aBUCUMOCTEHN (PU3NUYECKUX BETUYHMH C UCIIOJIb30BAHUEM
NPSIMBIX W3MEPEHHM (3aBUCUMOCTh IMYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
NBIDKEHUH O€3 HauyaJbHOM CKOpPOCTH, NEepHojia KoJIeOaHWW MaTeMaTHYECKOTO
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)KE€HHUS CBETA OT yIJia MaJeHusl u
yrja TMpeJoOMIIEHHS OT yrja IMaJeHusd): IUIAHUPOBaTh  HCCIIEOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (PUKCHUPOBATH pE3yNbTAThl IMOJIYYECHHOM
3aBHCUMOCTH (DU3MUECKHUX BEIMYMH B BUIE€ TAOIUI] U TpaMKOB, €1aTh BHIBOIBI IO
pe3ynbTaTaM HCCIIEIOBAHUS;

POBOJNTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIHUMH (CPEeIHSSA CKOPOCTh U
YCKOpPEHHE Tela MpU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
naJeHUs, )KECTKOCTh NMPYKUHBL, KOIPPHUIMEHT TPEHUS CKOJIBKEHMSI, MEXaHUYECKast
paboTa M MOUIHOCTh, YacTOTa U MEpPHOJ KoJIeOaHUM MaTeMaTH4eCKOro u
IPYKMHHOT'O MAsiTHUKOB, ONTUYECKAasl CUJIa COOMPAIOIEd JIMH3bI, paJlOaKTUBHBIN
¢$oH): MIaHUPOBATh H3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBITNIOJIHATH U3MEPEHUS, CIeAys MPEI0KEHHON HHCTPYKIINH, BBIYUCIIATH 3HAUCHHE
BEJIMYMHBl M aHAJIW3UPOBATh IIOJYyYEHHBIE pe3yJlbTaThl C Y4YETOM 3aJaHHOM
IIOrPETHOCTHA U3MEPEHUN;

coOI0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000opy10BaHUEM;

pasnuyaTh OCHOBHBIE MPU3HAKH U3YYEHHBIX (PU3NYECKUX MOJIETEi: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPAOE TEJ0, TOYCHUHBIM UCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHeTapHast MOJEb aTOMa, HYKJIOHHAsI MOJIETb aTOMHOTIO $1pa;
XapaKTepU30BaTh MPUHIUIBI ACHCTBHUS W3YYCHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpOl Ha MX omnMcaHus (B TOM YHUCIE: CHUIOMETp, MATUYHUKH
MOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, pakeTa, 3XOJOT, OYKH, IEPUCKOIL,
¢doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), UCTIOb3ys 3HaHUsI O CBOMCTBAX (PU3NUYECKUX SBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peuieHnn y4yeOHO--TIPaKTUYECKUX 3a/lay, ONTUYECKHE CXEMbI MJisi IMOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoieit JINH3E,

NPUBOAUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYKaIoLIEN CpeIe;

OCYILIECTBIATh MOMCK HH(pOpManmu ¢usndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYIUPYSl MOMCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeICHHS



JIOCTOBEPHOCTH TIOJYyYE€HHON HWH(GOPMAIMK HA OCHOBE HWMEIONIUXCS 3HAHUW W
JIOTIOJIHUTEIILHBIX HCTOYHHUKOB;

WCIIOJIB30BaTh TMPU  BBIMOJHEHUH YYE€OHBIX 3aJaHUN  HAayYHO--TIOMYJISPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETH
WNHuTtepHer, BiageTh MNpuéMaMyd KOHCIEKTUPOBAHHUSA TEKCTa, NpeoOpa3oBaHUs
WH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIIEHHWS Ha OCHOBE
nH(OpPMAITUU W3 HECKOJBKUX MCTOYHHKOB (PU3MUYECKOTO COJCPKAHUS, IMyOJMIHO
MPEJICTABISATH PE3YJIbTATHI TPOEKTHOM WIIM UCCIAEA0BATEIBCKOU IESITEIbHOCTH, IPU
3TOM TPaMOTHO MCIIOJb30BaTh W3YYCHHBINM MOHSITUWHBIM ammapar u3y4aemMoro
paznena (UMK W COMPOBOXKIATH BBICTYIUICHHWE MPE3CHTAlMEN ¢ y4E€ToM
OCOOCHHOCTEH ayJIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne ' HammenoBaHMe pa3[iesioB U TeM KoanuecTBo yacos
0/l mporpamMmbl Beero Kontpossnbie  Ipaxtieckne JuekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
padoThI padoThI PECYPCr
Pa3nes 1. ®u3uka u €€ posib B MO3HAHUHN OKPY:KAKIIET0 MUPa
1.1 ®usuka - HayKa o0 IPUPOAE 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
1.2 ®usunyeckue BEITUYNHBI 2 1 bu6munoteka LIOK https://m.edsoo.ru/7f416194
1.3 | EcrecTBeHHOHAYYHBIH METO] TIO3HAHHUS 2 1 bubnunoreka LIOK https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pa3znea 2. [lepBoHayanbHble CBEJeHUS 0 CTPOEHUH BellleCTBA
2.1  CrpoeHue BelmecTBa 1 bu6nmoteka LIOK https://m.edsoo.ru/7f416194
2.2 JIBIDKCHHE H B3AMMO/ICHCTBHC HacTHLL 2 1 bu6nmoteka LIOK https://m.edsoo.ru/7f416194
BEILIECTBA
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 bu6mmoreka LIOK https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Te
3.1 | Mexannueckoe IBUKEHHUE bubnmoteka LIOK https://m.edsoo.ru/7f416194
3.2 | Wuepuwmsi, Macca, IOTHOCTh 1 bubnmotexa LIOK https://m.edsoo.ru/7f416194
3.3 | Cwuna. Buas! cun 14 1 2 bubnmoteka LIOK https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
4 Aasierue. llepeaa 1aBneHHA TBEPILMH 3 Bu6norexa 1IOK https:/m.eds00.ru/7f416194
TeJaMu, KUJAKOCTIMHU U Ta3aMu
4.2 | JlaBneHUE )KUJIKOCTH 5 bubmuoreka ITOK https://m.edsoo.ru/7f416194
4.3 AtmocdepHoe 1aBiIeHHE 6 bubmuoreka LIOK https://m.edsoo.ru/7f416194
4.4 JICHCTBHE JKHJKOCTH M Ia3a HA NOTPYXEHHOS B 7 1 3 bubmuoteka I{OK https://m.edsoo.ru/7f416194
HHUX TEJIO
Wtoro no pazneny 21

Pa3nea 5. PaGoTa n MOIIHOCTD. JHeprus
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5.1 | Pabora u MOIIIHOCTH 3 1 bu6mmoteka LIOK https://m.edsoo.ru/7f416194
5.2 | IlpocTbeie MEXaHU3MBbI 5 1 bubnuoreka ITOK https://m.edsoo.ru/7f416194
5.3 Mexanu4deckasi SHEPTUs 4 1 1 bubmuoreka ITOK https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 12
[MTPOI'PAMME

8 KIIACC
Ne KoauuecTBO 4acoB

HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMbl

JyekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE

n/n Bcero | Kourpoubnbie IIpakrnuyeckue pecype
padoThI padoThI

Pa3nea 1. TenuioBble siBJ1eHHSA
1.1  CrpoeHue u cBOWCTBa BEIIECTBA 7 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
1.2  TemuoBbIe MPOIIECCHI 21 1 S) bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
Hroro mo paznmeny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
2.1 QHGKTPH%CKVH € 3apA/Ipl. 3APAKCHHBIC TE/A 1 7 1 bubmuoreka [{OK https://m.edsoo.ru/7f4181ce

UX B3aUMOJIeHCTBHE
2.2 TIoCTOSTHHBIN DIEKTPUIECKUN TOK 20 1 7 bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
2.3  MarHuTHBIC SBJICHUS 6 1 15 bu6mmoteka IIOK https://m.edsoo.ru/7f4181ce
2.4  DnekTpoMarHWTHAast MHIYKIHS 4 bubnnoreka [{OK https://m.edsoo.ru/7f4181ce
Hroro o pasnmeny 37
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145
I[TPOTPAMME
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9 KVIACC

Ne KoaunuecTBO 4acoB
u/n HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Beero  Komrpoasmbie  pakTiueckue JJeKTpOHHBIE (HU(PPOBBIE)
o0pa3oBaTejbHbIe pecypchl
padoThI padoThbI
Pa3nes 1. Mexanuueckue siBJIeHUsI
1.1 MexaHHYECKOE ABMIKEHUE U CIIOCOOBI €r0 OIMMCAHMS 10 1 bubmuorexa I{OK https://m.edsoo.ru/7f41a4a6
1.2 BzaummopeiicTBHE TEl 20 1 3 bubmuorexa I{OK https://m.edsoo.ru/7f41a4a6
1.3  3akoHBI cOXpaHEHUs 10 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHudeckue KoueOaHus 7 3 bubnuorexa [{OK https://m.edsoo.ru/7f41a4a6
2.2 MexaHHU4ecKHe BOJIHBI. 3BYK 8 1 3 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pazgen 3. DiekTpoMarHuTHoOE 10Jie H 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 fgfgg OMATHHTHOC HOIIE 1 SACKTPOMATHHTHBIC 6 2 bubnmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3nea 4. CBeToBbIC ABJICHUSA
4.1 3akoHBI pacIpOCTPaHEHUS CBETA 6 2 bub6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 | JIuH3bI U ONITHYECKUE MPHOOPHI 6 3 bub6nuoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 PasznoxeHue 0e10ro cBera B CIIEKTP 3 2 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pasznen 5. KBanTOBBIC SIBJICHUSA
5.1 HcnyckaHue v MorjouieHNe cBeTa aTOMOM 4 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHne aTOMHOTO siipa 6 1 bubmmoreka [IOK https://m.edsoo.ru/7f4la4a6
5.3  SlmepHble peakiuu 7 1 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaI0IM I MOAYJIb
6.1 Iosropenne i 060bmeRKe conepxkanns Kypea 9 2 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
¢bu3uku 3a 7-9 kiacc
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Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
HOYPOYHOE IINTAHUPOBAHHUE

102

7 KIIACC
Ne KoaunuecTBO 4acoB
n/m Tewa ypoka Bcero  Konrtpoabnbie IIpakTtudeckue /ICKTPOHHbIE LHPPOBLIe
o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
1 ®Pu3nka — Hayka o Inpupoje. SBiIeHus Ipupoabl 1
2 dusnyueckue sBICHUs 1
3 OusnuecKkue BEITMUNHBI U HX H3MEPEHHE 1
Ypok-uccienoanue "M3mepeHue teMieparypsl Ipu
4 ITOMOIIM KUJKOCTHOTO TEPMOMETpA U AATUMKA 1 1
Temrneparypsl"”
5 Merozst Hayuioro HOSHAMILL. Onucanne . 1 bubnuoreka L{OK https://m.edsoo.ru/ff09f72a
(U3NYECKUX SIBICHUH C TIOMOIIBIO MOETIEH
VYpok-uccnenonanue "lIpoBepka runoTessl:
5 JABHOCTH MOJETa MIapuKa, MyIIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbllIE, YeM OO0JIbIlIe BHICOTA
mycka'
7 CTpoeHHe BemecTsa. OTbIThL, H0KA3BIBAFONHE 1 bubnuoreka [{OK https://m.edsoo.ru/ff09fe0a
JMCKPETHOE CTPOCHHE BEILIECTBA
8 JIBr>KeHrEe YacTHI] BEIIECTBA 1 bubnuoteka [{OK https://m.edsoo.ru/ff0a013e
9 VYpoxk-ucciaenoanue «OnbITH O HAOIIOIEHUIO 1 1
TEIJIOBOTO PACUIMPEHUS Ta30B)»
10 | ArperarHble COCTOSIHUS BeUIeCTBa 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
11 | O6o6menue no pa3aeny «llepBoHavyanbHbIe 1 bubnmoreka [{OK https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOCHUHU BEUIECTBA»
12 Mexarueckoe JABikerne. PaBHOMEpHOE o 1 bub6nuoreka LIOK https://m.edsoo.ru/ff0a05c6
HEpaBHOMEPHOE JIBUKEHHE
13 | Ckopoctb. Enunuiiel ckopoctu 1 bubnmnoreka [{OK https://m.edsoo.ru/ff0a079c
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14  Pacuer nyTH U BpEMEHU JABUKCHUS 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a0aed
15  Huepuwms. Macca — mMepa HHEPTHOCTH Tl 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a0c10
1  [lmoTHOCTS BewCCTBa. PacueT Macckl i 00bema Tea 1 BuGnnorexa LIOK https://m.edsoo.ru/ff0a0fee
IO €T0 IJIOTHOCTH
17 Ha"60paT0pHa51 pabota «OrnpenencHue MIOTHOCTH 1
TBEPJIOTO TEJIa
18 | Pemrenune 3agau no reme "[lnorHOCTE BemecTBa" 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUCTHKa B3aUMOJICHCTBUS TEI. 1
Cuiia ynpyroctu. 3akoH ['yka
JIaboparopHas pabota «/3yueHrne 3aBUCUMOCTH
20  pactsokenus (aedopMarm) Ipy>KUHBI OT 1
MPUIIOKCHHOM CHITBI»
21 | [[ABnenue Tarorenus. Cuiia TsHKECTH 1
g o ey cutol vmxeor i waceofi e Bec g BuGmorexa H1OK hitpsfim ecsoo.ru/H0a1778
23 Cra TokeCTH Ha ApYTUX MaHeTax. Pusiieckue 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a1502
XapaKTEPUCTHKH TUTAHET
24 | V3mepenwue cwi. JluHamomeTp 1 bu6nuoreka LIOK https://m.edsoo.ru/ff0al8cc
25  Bec Tema. HeBecomocTh 1 bubnuotexa [{OK https://m.edsoo.ru/ff0al778
26 ggg;‘:;“lfaﬁf;ggf;}fyﬁﬁ?;ﬂ“iﬁi“x HO OAHOH 1 Bu6nnorexa LIOK https://m.edsoo.ru/ff0ala70
27 | Pemenwue 3amay no Teme "PaBHoxelicTBytoIas cun' 1
og  Cwa Tpemmi i e Bujipl. Tpeune B npHpose i 1 Bu6morexa LJOK https:/m.edso0.ru/ff0alb9c
TEXHHUKE
JlabopaTtopHas pabota «/3ydeHue 3aBUCUMOCTH
29 | CcuIJIBI TPEHUS CKOJIbKEHUS OT CHIIBI IaBIICHUS U 1 bubmuoreka [{OK https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAOIINXCS TTIOBEPXHOCTEH
30 Pemenue 3anay Ha onpeneneHue 1

PaBHOJICMCTBYIOIIEH CHUIIBI
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Pemenne 3amad mo temam: «Bec Temay,

31  «I'paduueckoe nzodpaskenue cuin», «CHIIbD, 1 bubmmoreka LIOK https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOIIAS CUIT»
KonTtpomnbHast pabora o Temam: «MexaHU4eCKoe

32  jgBmkeHuey, «Macca, IJI0OTHOCThY, «Bec Tenay, 1
«["paduueckoe nzodpakenue cuim, «CUIIbI»

33 Hlasnennue. Cr1oCOOb! yMEHBIICHHS U YBEIHICHHS 1 bubmmoreka LIOK https://m.edsoo.ru/ff0a20a6
JaBJICHUS

34 HaBiIeHHe rasa. 3aBUCHMOCTS JIABIICHHS a3 OT 1 bubmuoreka [{OK https://m.edsoo.ru/ff0a2376
00béMa, TeMIepaTypbl

35 Tlepenatia napneHns TBEPILIMH TETAMH, 1 bubmmoreka LIOK https://m.edsoo.ru/ff0a25b0
JKUIKOCTSIMH U rasamMu. 3akoH [lackais

36 JaBIICHHE B JKUKOCTH H Ia3e, BLISBAHHOC ACHCTBHEM 1 bubmmoreka [{OK https://m.edsoo.ru/ff0a2718
CHUTBI TSDKECTH

g7  Pewienne 3a1a4 10 Teme «/aBieHHe B KUAKOCTH 1 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0a2826
raze. 3akoH [lackamns»

38 | Coobmaromiecst CoCyIsl 1 bubnuoreka [{OK https://m.edsoo.ru/ff0a2970

39 T'mapaBnuyeckuit mpecc 1 bub6nuoreka LIOK https://m.edsoo.ru/ff0a3136

40  Manowmertpsl. [TopuiHeBo# )KUAKOCTHBIN HAacOC 1

41  Atmocdepa 3emiin ¥ IPUUUHBI €€ CYIIIECTBOBAHMS 1 bu6numoreka LIOK https://m.edsoo.ru/ff0a2b5a

42  Bec Bo3myxa. ATMOc(hEepHOe TaBlIeHUE 1 bubnnoreka L{OK https://m.edsoo.ru/ff0a2b5a

a3 M3vepenme atmocheproro xasnenus. Ombit 1 Bu6miorexa [TOK https:/m.edsoo.ru/ff0a2dag
Toppuuennun

44 3aBUCHMOCTE, aTMOCHEPHOTO JAABICHUS OT BHICOTHI 1 bubmmoreka L{OK https://m.edsoo.ru/ff0a2fc4
HaJI ypOBHEM MOPS

45 bapowmetp-anepoun. ATmocheproe rasenue Ha 1 bubnmoreka [{OK https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX

46  Pemenue 3amau no teme " ATmochepHoe gaBneHue" 1

47  ACHCTBUE KMIKOCTH H ra3a Ha MOTPYKEHHOS B HUX 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0a3276

TECJII0. ApXI/IMe,Z[OBa cuJia
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JlabopaTopHas pabora «OnpeneneHue

48  BBITAJIKUBAIONICH CHUIIBI, ACHCTBYIOIICH HA TEIO, 1 1 bubmuoreka I{OK https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaboparopHas padota o teme «MccnenoBanue
49  3aBUCHMOCTH Beca Tejia B BOJIE OT 00BhEMa 1 1 bubnmoreka [{OK https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUJAKOCTh YaCTH TeJla»
50 IlmaBanue Ten 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a3a96
JlabopaTopHas padora "KoHcTpyupoBaHnue
51 | apeomerpa WM KOHCTPYHUPOBAHME JIOJKHU U 1 1
ornpezeneHue e€ rpy30noabEMHoCTH"
Pemenue 3anay no temam: «IlnaBanue cynos.
52  BoznyxomnaBanuey, «/laBieHue TBEpIbIX TeT, 1 bubnuoreka LIOK https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U ra30B»
53 KonTponpHas fla60Ta 1o Teme «JlaBeHne TBEPIbIX 1
TeJ, KUAKOCTEH U Ta30B»
54 | Mexanundeckas pabora 1 bu6nmoreka LIOK https://m.edsoo.ru/ff0a3f82
55 | MomnocTs. EquHAIBEI MOIITHOCTH 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1 1
pa3BUBaeMoM IpHU MOoABEME 110 JiecTHULE"
57 [Ipoctele Mexanu3msl. Peryar. PaBHOBecHe cuil Ha 1
pblyare
Prryaru B TexHuke, ObITy U nipupoje. JlaboparopHas
58  pabota «MccnenoBanue ycioBuil paBHOBECHS 1 0.5 bu6nuoreka LIOK https://m.edsoo.ru/ff0a478e
peryara»
59 Petnenue 3aziai no Teme «¥clI0BHs paBHOBECHS 1 bu6mmoteka IIOK https://m.edsoo.ru/ff0a48a6
phIyara»
KoaddutimeHnT noneznoro neicTBUS MEXaHU3MA.
60 | JlaboparopHas padota «3mepenne KI1J] HakmoHHON 1 0.5
MIJIOCKOCTH
61 Pemenue 3agau nmo teme "Pabora, momuocts, KITT" 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0a4c48
62 Mexaundeckas sueprus. Kuneriieckas n 1 bubnmoreka [{OK https://m.edsoo.ru/ff0a4252

IMOTCHIMAJIbHAs SHEPIus
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63 | 3aKOH COXpaHECHHS MEXaHHYECKOW SHEPTHH 1 bubnuoreka [{OK https://m.edsoo.ru/ff0a4360
YPpok-3KCIIepUMEHT N0 Teme "IKCIepUMEHTaIbHOE
64 | OUPEIEICHHE H3MEHEHNS KMHETUYECKOU U 1 1
MOTEHIIUAJILHON SHEPTUH MPU CKATHIBAHUU TEJA IO
HAKJIOHHOM IIOCKOCTH"
65 KonrtponsHas padora no teme «Pabora 1 MOITHOCTb. 1 1
DHEPrusi»
66 feSepBHHH ypox. Pabora ¢ ,,TeKCTaMH 110 Teme 1 bubnuoreka LIOK https://m.edsoo.ru/ff0adee6
MexaHnn4eckoe JBHKEHUE
P i .P
67 C3CPBHEI YPOK abora ¢ TeKCTAMILTIO TeME,:, 1 bubmuoreka L{OK https://m.edsoo.ru/ffOa4ffe
JlaBieHue TBEPIBIX TEJ, KHUIKOCTEH U ra30B
PesepBHblit ypok. Pabora ¢ TekcTamu 1o Teme
68 ; 1
PaboTa. MoutHocTh. DHEprHst
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68 3 12
8 KUIACC
Ne KosmmyecTBo yacos DieKkTpoHHbIe IN(POBBIE
Tema ypoka
n/n Bcero  Konrpoubnbie Ilpakruuyeckne 00pazsoBaTe/bHbIE PECypChbl
padoThI padoThI
1 OCHOBHIE MOTIOXKCHIA MOJICKYIAPHO-KHHETHHCCK O 1 bubnuoreka [{OK https://m.edsoo.ru/ff0a5256
TEOPUU U UX OIIBITHBIE MOATBEPKACHMUS
2 Macca u pazmep aToOMOB U MOJIEKYII 1
3 Monenu TBCPAOTO, JKHJKOTO | ras000pasHoro 1 bu6mmoTteka I1OK https://m.edsoo.ru/ff0a540e
COCTOSTHUH BeIlleCcTBa
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIAKOTO U
4 ra3000pa3HOr0 COCTOSTHUMN BEIIECTBA HA OCHOBE 1
MI0JIO’KEHUN MOJIEKYJIIPHO-KMHETUUYECKOM TeOpUn
5 Kpucramnmmueckue u amop¢Hsbie Tena 1 bubmuoreka LIOK https://m.edsoo.ru/ff0a5800
!
6 CMAtMBAHKE  KANHIIAPHOCTE. [IoBepXHOCTHOE 1 bubnmnoreka [{OK https://m.edsoo.ru/ff0a5530
HaTSDKEHHE
7 TenioBoe paciiupeHue u cxatue 1 bubmuoreka L{OK https://m.edsoo.ru/ff0a5a26
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Temnepatypa. CBs3b TEMIIEPATYPbl CO CKOPOCTHIO

8 TEIJIOBOTO JBM)KCHUS YaCTHII

9 BHyTpeHHHfI sueprus. Cocodp! H3MeHeHuA bubmumoteka L{OK https://m.edsoo.ru/ff0a5c60
BHYTpEHHE 3Hepruu

10 Bunbl Teronepenaun bu6nmmoteka LIOK https://m.edsoo.ru/ff0a6412
Ypok-koupepenius "lIpakTnyeckoe UCIoIb30BaHNE

11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B LEIAX bu6mmoteka L{OK https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonnuectBo TemnoTel. Y eabHas TEMIOEMKOCTD bu6nmotexka LIOK https://m.edsoo.ru/ff0a6976

13 ~ YPaBHEHHE TeNIOBOro Gananca. Temnoodmen Bu6muotexa 1IOK https:/m.eds00.ru/ff0a7088
TEIIOBOE PABHOBECHE
Jlaboparopuas pabota "HccienoBanue sBleHUs

14 TEI1I000MeHa IPU CMELIMBAaHUM XOJIOIHOMN U bu6mmoteka LIOK https://m.edsoo.ru/ff0a6a98
ropsiuei Bojbl"
Pacuer konuuecTBa TEMIOTHI, HEOOXOJUMOTO IS

15 HarpeBaHus TeJa U BBIIEIIEMOr0 UM IPH
OXJIQKICHUU

16  Jlaboparopuas pabora "Ompenenenue yemHoii Bu6morexa L{OK https:/m.eds00.ru/ff0a6bb0
TEIJI0EMKOCTH BEILIECTBA

17 OHeprus TOIMBa. Y IeJbHasl TEMJI0Ta CrOPaHUs bubanorexa L{OK https://m.edsoo.ru/ff0a7b5a

18 InaprerHe i OTBEPACBANME KPHCTALTHHICCKAX TEI. bubnmnoreka L{OK https://m.edsoo.ru/ff0a71d2
VY nenpHas TEMI0Ta MIaBJICHUS

19 Jlabopatopua pabora "O,I,T PE/ICNICHHE YNIeTbHOH bu6mmoTteka I1OK https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBJICHUS JIb/Ia

20 [TapooGpazoBanue u KoHaeHcaus. Mcnapenue bubmuoreka LIOK https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temniora napoodpazoBaHus U

21 KOHJEHCALUU. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS bubmuoreka L{OK https://m.edsoo.ru/ff0a786¢c
0T aTMOC(epHOTO JTaBICHUS
Brnaxnocts Bo3ayxa. Jlaboparopnas pabota

22 "OnpeseneHne OTHOCUTEIHHOU BIIaXKHOCTH bubnuoteka [{OK https://m.edsoo.ru/ff0a7628

BO3/1yXa"
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Pemrenne 3a1a4 Ha onpeacICHUE BJIa)KHOCTHU

23
BO3yXa

24 [TpuHIMTIBL pabOTHI TETIOBLIX ABHUraTeneif. [laposas
TypOuHa. /IBUraresib BHyTPEHHEI0 CropaHus

25 KII/ renuiooro JIBHT ATEI. TeroseIe ABurareH u bubmmoteka L{OK https://m.edsoo.ru/ff0a7c7c
3allUTa OKpYKarolel cpe/ibl

2% 3aKOH COXpaHEHMsI U IIPEBPALLIEHUS SHEPTUHU B
TEIUIOBBIX ITpoIeccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe

27 "TemuioBble siBJIeHUS. VI3MeHeHNE arperaTHbIX bu6mmoteka L{OK https://m.edsoo.ru/ff0a83f2
COCTOSIHM BenrecTBa"

28 KonrposbHas pabora no Teme "TeIEHOBHe ﬂBn,? HIL bu6nunoteka LIOK https://m.edsoo.ru/ff0a86ae
V3MeHeHue arperaTHbIX COCTOSIHUM BellecTBa

29 Onextpuzanus Ten. J[Ba poaa 3J1eKTpUYeCcKUX
3aps0B

30 Ypok-uccienoBanue "IneKTpuU3aIus Tl
WHAYKIMEH U TIPA CONPUKOCHOBEHHUH"

31 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona bubnuoteka L{OK https://m.edsoo.ru/ff0a87e4
Onekrpuueckoe nojue. HanpsskeHHOCTD

32 anekTpudeckoro nosd. [Ipunuun cynepno3unuu bubnnorexa [HOK https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH

33 Hocurenu snextpudeckux 3apsaoB. DJIeMeHTapHbIN
3apsia. CtpoeHue aToma

34 TTpOBOZIHHKH H AHONCKTPHKH. 3aKOH COXPAHCHHA bubmuoteka LHOK https://m.edsoo.ru/ff0a8ef6
JIEKTPUYECKOTO 3apsia

35 Pelierne 3a1a1 Ha IPHMCHCHHC CBOHCTB bubnmoreka ILHOK https://m.edsoo.ru/ff0a90cc
IIEKTPUYECKUX 3apSAI0B

36 IEKTPHYECKHH TOK, YCIIOBHA Er0 CYIIECTBOBAHM. bubmuoreka L{OK https://m.edsoo.ru/ff0a95a4
M cTOYHMKH 37EKTPUYECKOTO TOKA

37 JleficTBHS 3TEKTPUUECKOT0 TOKA bu6muoreka L{OK https://m.edsoo.ru/ff0a96b2

38 VYpok-uccnenopanue "JlecTBHAE INEKTPUIECKOTO

IOJIs1 Ha MPOBOJHUKHU U III/IBJ'IGKTpI/IKI/I"
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39

:‘)J'ICKTpI/ILIeCKI/Iﬁ TOK B METaJlIax, ) KMAKOCTAX U ra3ax

bu6nmoteka LIOK https://m.edsoo.ru/ff0a9838

40

:‘)J'IGKTpI/ILIeCKaH Lienb ¥ €€ COCTaBHBIE YaCTH

41

42

43

Cwita Toka. JlabopatopHas pabora "M3mepenue u
peryiupoBaHHe CUiIbl TOKA"

JEKTPUUECKOE HanpshkeHue. BonbTmerp.
C) B
JlaGopaTtopHast pabota "M3mepenue u
peryiaupoBaHue HanpspKeHus"
CornpoTuBiIeHUE MPOBOAHUKA. Y ICIbHOE
COIMPOTHBIICHUE BEIIECTBA

0.5

0.5

bubmuoreka [TOK https://m.edsoo.ru/ff0a8bd6

bu6mmoteka LIOK https://m.edsoo.ru/ff0a9el4

bubnuoreka IIOK https://m.edsoo.ru/ff0aa738

44

JlabopaTtopHast pabota "3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTUBIICHUSI IPOBOTHUKA OT €TI0
JUTHHBI, TUIOMIA/H ITOTICPEYHOT0 CEUCHUS U
Marepuaia"

bubnuoreka IIOK https://m.edsoo.ru/ff0aa738

45

46

3aBUCHUMOCTh CHJIBI TOKA OT HaMpsDKEHUA. 3aKOH
OmMa 1t yyacTka Lenu

JlaGopaTtopHas pabota "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3 pe3ucTop, OT
COIPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha
pesucrope"

bubnuoreka ITOK https://m.edsoo.ru/ff0aad4a

bubnuoreka ITOK https://m.edsoo.ru/ff0aa04e

47

48

49

ITocnenoBarenbHOE U Nnapaujie/IbHOC COCANHCHUA
IMPOBOAHUKOB

JlaGopaTtopHast pabota "I[IpoBepka npaBuia
CJIO’KEHUS HaIIPSDKEHUH IIPU TIOCIIeJ0BATEIbHOM
COETMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopHas pabota "IIpoBepka npaBuia s
CHUITBI TOKA TTPH MApaJLICIIbHOM COCITMHEHUT
pe3ucTopoB”

bubnuoreka ITOK https://m.edsoo.ru/ff0aaa58

bubnuoteka [{OK https://m.edsoo.ru/ffO0aadle

50

51

Pemenue 3amay Ha npuMeHeHne 3akona OMa st
PA3TUIHOTO COCTUHEHHSI IIPOBOTHUKOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO TOKA. 3aKOH
Jxoyins-Jlenna

bubnuoreka ITOK https://m.edsoo.ru/ff0aaf8a

but6mmoreka [IOK https://m.edsoo.ru/ff0ab124
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52

53

54

55

56
57

58

JlaGopaTtopHnas padota "Onpeaenenue padoTh U
MOIIIHOCTHU 3JEKTPUYECKOTO TOoKa"

DJeKTpUYecKUe eNy U MOTpeduTen
JJIEKTpUYECcKol 3Hepruu B 0bITY. KopoTkoe
3aMbIKaHHE

[ToaroroBka K KOHTPOJIBHOU paboTe MO TeMe
"JneKkTpuuecKue 3apsabl. 3apsyKEHHBIC Tella U KX
B3auMojeicTBusl. [10CTOSAHHBIN 37€KTPUUECKUNA TOK"
KontponbHas pabora o reme "DiIeKTpudecKue
3apAbl. 3apsHKEHHBIE Tela U UX B3aUMOJEHCTBHUS.
ITocTosiHHBIN AneKTpUYecKuil TOK"

ITocTosiHHBIE MATHUTBI, UX B3AUMOJCHCTBHE
VYpok-uccnenosanue "M3yyeHue nosien mocTOSTHHBIX
MarHuToB"

MarunuTtHoe nojie. MaraHuTHoE 1osjie 3eMJIu U ero
3HAYEHHUE IS )KM3HU Ha 3emiie

bu6mmoteka LIOK https://m.edsoo.ru/ff0ab3e0

bu6nmoteka LIOK https://m.edsoo.ru/ff0ab660

bu6mmoteka LIOK https://m.edsoo.ru/ff0abd2c

bubnuoreka ITOK https://m.edsoo.ru/ff0abea8

bubnuoreka ITOK https://m.edsoo.ru/ff0ac3d0

bubnuoreka ITOK https://m.edsoo.ru/ff0acOba

59

60

61

62

63

OmngIT 3pCTez[a. MarauTHoe€ I10JI€ QJICKTPHUICCKOI'O
TOoKa MarautHoe mosie KaTyIIKH1 C TOKOM

[IprMeHeHne 3IEKTPOMarHuToOB B TEXHUKE.
JlaboparopHas paboTta "M3ydenue aericTBus
MarHUTHOTO TIOJISI Ha TPOBOJIHUK C TOKOM"

DNeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
Hcnonp30BaHuE 2IIEKTPOIBUTATENIEH B TEXHUYECKUX
ycTpoiicTBax U Ha TpaHcnopre. JlabopaTopHas
pabota "KoHcTpynpoBanue u u3yuyeHue padoThl
3NEeKTpoABUTaTENS "

OmneiTel Dapases. 3aKOH ANMEKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
DnektporeHeparop. CrocoOsl MOTydeHUs

3J'ICKTpH‘-ICCKOI>f3HCpI‘PIPI. aﬂeKTpOCTaHLII/II/I Ha
BO300HOBJISIEMBIX MCTOYHHUKAX OHEpIrun

0.5

bubnuoreka [TOK https://m.edsoo.ru/ff0ac1d?

bubmoreka ITOK https://m.edsoo.ru/ff0ac74a

bubmuoreka [IOK https://m.edsoo.ru/ff0ac86¢c
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[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe

64 " 1
DNEKTPUYECKUE U MAarHUTHBIE SBJICHUS
65 KonrpoisHas pa6OTE,1, 1O TeME "INCKTPHHECKHC 1 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0ach14
MarHUTHBIE SIBICHUS
66 FeSepBHHH YPOK. Pa?OTa ¢ TCKCTAMHU TI0 TeMe 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0acc5e
TerutoBble ABIEHUA
67 'I"e3ep BHPIH YPOX. Pabora ¢ rex CTaIY,M 1o TeMe 1 bubnuoteka I{OK https://m.edsoo.ru/ff0acdc6
[TocTOSTHHBIN NMEKTPUUYECKUI TOK
68 PesepBHelit ypok. Pabora ¢ Tekctamu 1o teme 1
"MarHuTHbI€ SIBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145
9 KIIACC
No KoauuecTBO 4acoB
u/n Tema ypoka B K I DJIeKTPOHHBbIE HU(PPOBLIE
cero oHTpoJibHbIe [IpakTHYeckue 0GpA30BATE/bHbIE PECYPCHI
padoThI padoThI
1 Mexannueckoe ABuxkeHue. MarepruanbHas TOUKa 1
2 Cuetema oTcueta. OTHOCHTEILHOCTS 1 Bu6nuorexa LIOK https://m.edsoo.ru/ff0ad474
MEXaHUYECKOTO JIBUKEHUS
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmuoteka LIOK https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NPSIMOIMHENHOE ABH)KEHNUE. 1
CpenHsisi U MTHOBEHHAsl CKOPOCTh
5 HpAMOITHHEHHOE paBHOYCKOPEHHOE JBHIKCHHC. 1 bubnmnoreka L{OK https://m.edsoo.ru/ff0ad8d4
Yckopenue
6 CKOpOCTh NPSMOJIMHEMHOTO PAaBHOYCKOPEHHOTO 1
neuxkenus. ['paduk ckopoctu
JIaGoparopHas pabota "OnpezneneHne yCKOpEeHuUs
7 TeJla IPY PaBHOYCKOPEHHOM JIBMDKCHHH 10 1 1 bubnuoteka [{OK https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"
8 CBobOoaHoe nagenue tei. OneiTel [anunes 1



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMepHOE nBHKEHUE O OKpY)HOCTH. [lepuon u

9 gacTtoTa oOparnienwus. JInHeiHas u yriosas 1 bubnmoreka [{OK https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpoCcTpeMHUTETLHOE YCKOPECHHE 1
11 [TepBrrit 3akon HeroToHa. Bektop cuibl 1 bubnuoreka I{OK https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoTona. PaBHonelicTByromast cuiia 1 bubnuoreka ITOK https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Herotona. Cynepno3unus Cui 1 bubnuoreka [{OK https://m.edsoo.ru/ff0ae982
14 Pemenne 3ana4d Ha npuMeHeHue 3aKk0HOB HproToHa 1 bu6mmoteka L{OK https://m.edsoo.ru/ffO0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 bu6mmoteka L{OK https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuina ynpyroctu» 1
17 Jlabopatopnas padoTa «ONpEICICHHE KECTKOCTH 1 bubnuoreka IIOK https://m.edsoo.ru/ff0aee28
MIPYKUHBDY
18 Cuiia TpeHus 1 bubnmnoreka L{OK https://m.edsoo.ru/ff0af738
19 Pemenue 3agaud no reme «Cusa TpEeHUSI» 1 bu6nmoteka LIOK https://m.edsoo.ru/ff0afa26
20 fffﬁ;?ﬁfﬁﬁﬁﬁiﬁﬁiﬁfﬁfe 1 Bu6nnorexa LIOK https://m.edsoo.ru/ff0af8be
21 Pewenne 3axat no reme ':,3 aonel Herotoma. Cra 1 bubnmnoreka [{OK https://m.edsoo.ru/ffOafb8e
ynpyrocti. Cuiia TpeHus
gp  (1a TAKCCTH U 3aKOH BCCMMDHOTO TATOTCHH. 1 Bu6moreka [TOK https:/m.edsoo.ru/ff0af044
YckopeHue cBOOOAHOTO MaJCHUS
Ypok-koHpepeHmus "JIBIKeHne Tell BOKPYT
23 rpaBuTalinoHHOro 1eHTpa (ConHevHas cuctema). 1
lNamaktukn"
p4 ~ PCICHHC 32124 10 TeME "CILIA TAKECTH H 3aKOH 1 Bu6muoreka LIOK https://m.edsoo.ru/ffOaf5f8
BCEMHUPHOTO TATOTEHUS
25 Hepeas kocmirieckas ckopocte. HesecomocTs i 1 bubnmnoreka [{OK https://m.edsoo.ru/ff0af33c
eperpy3Ku
PaBHOBecue marepuabHON TOUKU. AOCOIIOTHO
26 TBEpAOE Tesio. PaBHOBEcHE TBEPIOTO TENA C 1 bubnunoteka LIOK https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOW OChIO BPAILICHUS
27 MowmeHnT cuibl. LleHTp TsokecTn 1
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Pemenue 3agau no reme "MomeHT cuibl. LlenTp

28 o 1 bu6mmoteka IIOK https://m.edsoo.ru/ff0b02b4
TSDKECTH

29  lloaroronia K KoHTpOBHOH pabote no teme 1 Butsmorexa LIOK https://m.edsoo.ru/ff0b0408

Mexanndeckoe aBmxeHue. BzaumoneiictBue e

3o ~ Nowrpoibnas pabora mo reme "Mexamieckoe 1 BuGamorexa LIOK https://m.edsoo.ru/ffob06ec
IBIKeHHe. B3aumouencTBue Tel

g1 VMmyiec Tena. IMIysise Cuilbl. 3aK0H COXpaHeHHA 1 Bu6muotexa 1{OK https:/m.edsoo.ru/ff0b07fa
UMITyJIbCa. YIIPYroe ¥ HEYIpyroe B3auMOJICHCTBHIE

32 Pererine ianaq 110 TeMe "3AKOH COXpaHCHNA 1 bu6mmoteka L{OK https://m.edsoo.ru/ffOb096¢
UMITYJIbCa

33 VYpok-koHdpepeHus "PeakTHBHOE JBIKEHUE B 1
IIPUPOJIE U TEXHUKE"

34 Mexanunueckasi paboTa U MOIIHOCTb 1 bu6mmoteka L{OK https://m.edsoo.ru/ffOb0a84

g5~ PadoTa CHILI TAKECTH, CHIbL YIPYTOCTH 1 CHlbl 1 BuGamorexa LIOK https://m.edsoo.ru/ffob0db8
TPEHUS
JIabopatopHas pabora «OnpeneneHnue padbOThI CHIIBI

36 TPEHUS IPU PAaBHOMEPHOM JIBH>KEHUH TeJla Mo 1
TOPU30HTAILHON TOBEPXHOCTH»

37 CBs3b sHepruu U paboTsl. [loTeHnanbHas SHeprust 1

38 Kunernuecias sneprus. Teopema 0 KHHETHUCCKOH 1 bu6mmoteka LIOK https://m.edsoo.ru/ffOb0c32
SHEPTUH

39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE 1

40 Jlabopatopras pabora «Isyuenne sakona 1 bubmmorexa LIOK https://m.edsoo.ru/ffOb12fe
COXpaHEHHS YHEPTUN

41 KonebaTtenbHoe IBHKEHUE U €T0 XapaKTEPUCTUKU 1 bubmuoreka L{OK https://m.edsoo.ru/ff0b1858

ap  Saryxaomue xonebanns. Boiryiennpie 1 Bu6mnoreka [TOK https:/m.edsoo.ru/ff0b20f0
Kosnebanus. Pezonanc

43 MatemaTuuecKkuii U Ipy>KMHHBII MasiTHUKH 1

44 YPOKHCCICIOBAHNC «3ABUCHMOCTE IIEPHONA 1 Bu6miorexa IIOK https:/m.edsoo.ru/ffob197a

KoJIeOaHUH OT JKECTKOCTH IMPYXUHBI U MACChI I'py3a»
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[IpeBpatienune sHeprun Npyu MEXaHUYECKUX

45
KoJe0aHusIX
JIaboparopHas padora «OmpeneneHne 4acTOTh U
46 patopHast pabo pesl Bu6muotexa IIOK https:/m.edsoo.ru/ffoblaec
repuo/Ia KojiebaHu MPYKUHHOTO MAasSTHHKA
JlabopaTopHas paborta «IIpoBepka HE3aBUCHMOCTH
47 neproja KojebaHuii rpy3a, MOJBEIICHHOTO K HUTH, bubnmoreka [{OK https://m.edsoo.ru/ff0b197a
OT MacChl Tpy3a»
MexaHunueckre BOJIHEL. CBOMCTBA MEXaHUYECKUX
48 bubnuoreka IIOK https://m.edsoo.ru/ff0b21fe
BOJIH. [IpoonbHbBIE U MOTIEpEeYHbIE BOJTHBI
49 Ypok-koH(pepeHmus "MexaHHn4ecKUue BOJTHBI B
TBEPAOM Teie. CeicMUYECKUE BOTHBI"
50 3ByK. Pacripoctpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenoranue "HalironeHne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"
52 I'pomMKOCTb 3ByKa U BHICOTA TOHA. AKYCTHUECKUN
pe30HaHC
VYpok-koHpepennus "YnpTpazByk U HHGPa3BYK B
53 I gnpoz[e H(bT SXH;Ke" ThasByK bpassyx bu6nunoteka LIOK https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeEMe
54 "3akoHbI cOXpaHeHHUsl. MexaHnueckue KoueOanus u bubnuoreka [IOK https://m.edsoo.ru/ff0b25f0
BOJIHEI"
55 Kontponbnas padoTa mo teme "3akoHbI
coxpaHeHus. MexaHndyeckue KoJeOaHus ¥ BOJHBI"
ONEeKTpOMarHuTHOE T10JIe. DIIEKTPOMarHUTHBIE
56 BOJ'IHI)Ip p bu6nunoreka LIOK https://m.edsoo.ru/ffOb2abe
S7 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpok-koupepennus "lllkana 37eKTpOMarHUTHBIX
58 BOJIH. MICTI0JIb30BaHUE DIIEKTPOMArHUTHBIX BOJIH IS bu6nuoteka LIOK https://m.edsoo.ru/ff0b2fe6
COTOBOM CBs3H"
VYpok-uccnenosanue "M3ydeHue cBONCTB
59 ANEKTPOMATrHUTHBIX BOJIH C IIOMOIIEI0 MOOHIEHOTO bubnmnoreka [{OK https://m.edsoo.ru/ffOb2c6c

tenedona"
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Pemenne 3aaa4 Ha OonpeaAciICHUEC 4aCTOThI U AJIMHBL

60 3JIEKTPOMATHUTHOMN BOJIHBI

61  O/ICKIPOMArHHTHA NPUPOLA CBeTa. CkopocTs Bu6mnorexa LIOK https://m.edsoo.ru/ffob31d0
cBeTa. BoinHoBbIE CBOIiCTBA cBeTa

6o  Vcroummai ceera. lpamommneiitioe Bu6nuorexa LIOK https://m.edsoo.ru/ff0b3658
pacripoctpanenue cBeta. 3armenns Connua u JIyHs

63  OAKOH OTpDKCHMs CBETa. Sepkana. Pemenue 3anad Bu6moreka [TOK https://m.edsoo.ru/ff0b38c4
Ha IPUMEHEHHUE 3aKOHa OTPAXKEHUS CBETa

64 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA bubnmnoreka [{OK https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonp30BaHue OJHOTO BHYTPEHHETO OTPAKEHUS bubnmnoreka LHOK https://m.edsoo.ru/ffOb3c5c
B ONITUYECKUX CBETOBOJIAX
JlaboparopHas padota "Hccrnenoanne

66 3aBHCHMOCTH YTJia IPETOMIICHHUSI CBETOBOIO JIy4a OT
yrja 1ajJieHus: Ha rpaHuie "Bo3ayx-crexiao™"
Ypok-koHpepeHmnus "Microas30BaHUE TTOTHOTO

67 BHYTPEHHET0 OTPAKEHMS: CBETOBO/IBI,
ONITUKOBOJIOKOHHASI CBSI3b"

68 JIuuzpl. OnTHYECKast CUjia JIMH3BI bubmuoreka [{OK https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenne n300pakeHHiA B JIMH3AX bu6mmoteka LIOK https://m.edsoo.ru/ffOb444a
JIaGoparopHas pabota "Onpenenenue GOKycHOro

70 paccTOsSHUS U ONITUYECKON CUIIBI cOOMparoen bubnmnorexa LHOK https://m.edsoo.ru/ff0b4206
JUH3BI"

71 ypOK-KOIf,(bepeHum "OnTHUCCKHE THH30BbIC bubmuoreka [TOK https://m.edsoo.ru/ffOcOa7e
prOOpbI

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmuoreka L{OK https://m.edsoo.ru/ff0b4684

73 VYpok-konpepennus "ledextsl 3penus. Kak
COXPAaHUTH 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONBITHI

74 Herotona. CrnoxeHnue cieKTpajibHbIX [[BETOB. bu6muoreka [{OK https://m.edsoo.ru/ffOc0f4c

Hucnepcus ceera
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JlaGopaTopHas padoTta "OMBITHI IO Pa3I0KEHUIO
0enoro cBeTa B CIIEKTP M BOCIPHSITHIO IIBETA

75 1 bu6nunoteka LIOK https://m.edsoo.ru/ff0cOe2a
MpeIMETOB MPHU UX HAOJIIO/IEHUHU Yepe3 [[BETOBbIE
¢bubTpor"

76 VYpok-nipakTukym "BoHOBbIE CBOICTBA CBETa: 1
nucnepcusi, uHTepdepeHnus u Audpaxuus"

77 OmneiTel Pe3epdopaa u uranerapHas MOJIENbh aTOMa 1 bubnuoreka I{OK https://m.edsoo.ru/ffOc12a8

78 [Toctynater bopa. Moaens aroma bopa 1

79 chngaHHe M TOTIIONEHHE CBETA ATOMOM. KBaHTEL 1 bubnmoreka [{OK https://m.edsoo.ru/ffOc144c
JInnenyaTble CIIEKTPHI

80 ypOK_HpaKT,I,deM Habmonenue criexrpos 1 bubnuoreka I{OK https://m.edsoo.ru/ff0c1550
HCITyCKaHWS

81 PanuoakTHBHOCTD U €€ BHIBI 1 bubnunoteka LIOK https://m.edsoo.ru/ff0c1672

82 Crpoenue atoMHor0 siapa. HyknonHas Monenb 1 bu6mmoteka L{OK https://m.edsoo.ru/ffOc18ac

83 PanuoaxTtuBHbIe ipeBpaiieHus. M3oTormbl 1 bu6mmoreka L{OK https://m.edsoo.ru/ffOclal4

84 Pemenne 3a11a'r‘1 10 TeMe: "PaTHOAKTHBHEIE 1 bubmuoreka ITOK https://m.edsoo.ru/ffOclbda
MIpEeBpAICHUS

85 [lepuon nmonypacnana 1

86 YpOK-KoHepeHu Paﬂﬂoal{,,mBHHe HBITYHCHIA B 1 bubmuoreka I{OK https://m.edsoo.ru/ff0c2126
MIPUPO/Ie, MEAUIIUHE, TEXHUKE

87 FLIICPHEIC PEAKIIIH. 3AKOHPI COXPAHEHH 3ap3/10BOr0 1 bubnmnoreka LHOK https://m.edsoo.ru/ffOc1c58
1 MacCOBOTO YHCEI

88 DHEPIH CBASH ATOMHBIX A7Ep. CBA3H MAcCht u 1 bubmuoreka ITOK https://m.edsoo.ru/ffOcld7a
SHEPTUHU

89 Pemenue 3ampau no reme "SAnepueie peakun" 1

90 Peaxmau curTesa u JICTICHILT SICP- Herounukn 1 but6mmoreka [IOK https://m.edsoo.ru/ffOc1e88
sHeprun CoJtHIIa U 3BE3]T
VYpoxk-koH(pepenuus "SnepHas sHEepreTUKa.

91 JlefcTBrs paguOAKTUBHBIX U3Iy4YE€HUN HA KUBBIE 1

OpraHusmsl"
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92

[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
"DIeKTPOMarHUTHOE 10JI€. DJIEKTPOMATrHUTHBIE
BoJiHbl. KBaHnTOBEIE siBiIeHUA"

bubmuoreka IIOK https://m.edsoo.ru/ff0c223e

93

KontposbHas pabota mo teme "DIeKTPOMarHUTHOE
rosie. DJIeKTPOMarHuTHbIE BOJIHbI. KBaHTOBbBIE
SIBIICHUS "

94

95

96

97

[ToBTOpenue, o6o0menue. JlaboparopHbie paboThI
1o Kypcy "B3anmoneiicteue Ten"

[ToBTOpeHue, 0600meHne. Pemenue pacueTHBIX U
KayeCTBEHHEBIX 3a1a4 1o TeMe "TemnaoBbie
nporecch”

[ToBTOpeHue, 0600meHne. Pemenue pacueTHBIX U
KauecTBeHHBIX 3aaa4 1o TeMme "KIIJI TermmoBbeix
JBUrareiei"

[ToBTOpenue, 06061eHne. Pemienue pacueTHbIX U
KaueCcTBeHHBIX 3a/1a4 1o Teme "KI1J]
NEKTPOYCTAaHOBOK"

bubnuoreka ITOK https://m.edsoo.ru/ff0c245a

bubnuoreka [{OK https://m.edsoo.ru/ff0c2572

bubnuoreka ITOK https://m.edsoo.ru/ff0c2a22

bubnuoreka [{OK https://m.edsoo.ru/ff0c2b30

98

99

IToBTropenue, o6o0menue. JlaboparopHbie pabOThI
1o kypcy "CBeroBsle siBeHuUs"

[ToBTOpenue, o600menue. Pabora ¢ Tekctamu 1o
TeMe "3aKOHBI COXPaHEHMsI B MEXaHUKe"

bubnuoreka [TOK https://m.edsoo.ru/ff0c2c52

bubnuoreka ITOK https://m.edsoo.ru/ff0c2d6a

100

101

[ToBTOpenue, o606menue. Pabota ¢ Tekctamu mo
teme "Konebanus u BOJHBI"

[ToBTOpenue, o600menue. Pabora ¢ Tekctamu 1o
teme "CBeToBbI€ ABICHUS"

bubnuoreka [{OK https://m.edsoo.ru/ffOc2e82

bubnuoreka ITOK https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, o600menue. Pabora ¢ Tekctamu 1o
teme "KBaHTOBas U siiepHas ¢puzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET



