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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no (usuke Ha ypoBHE OCHOBHOI'O 00Ilero 00pa3oBaHUs COCTaBJIEHA Ha
OCHOBE IMOJIOKEHUH 1 TPEOOBAHMI K pe3ysibTaTaM OCBOEHHS Ha 0230BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammel, mpenacraBieHHbix B OI'OC OO0, a Takke ¢ ydérom
benepanbHOi paboueit mporpamMmbl BocuTaHusl U KoHIenuy mpenoiaBadust yae0HOTO
npeaMeTa «Oru3uKay.

Copepxanue mporpamMMmbl 1o  (U3UKE  HampapleHO Ha  (popmupoBaHuUe
€CTECTBEHHO-HAYYHOU TPAaMOTHOCTH O0YYAIOIIMXCSl U OpPraHU3AIMI0 U3YYeHUsT (PU3UKHU Ha
JesITeIbHOCTHOM OCHOBE. B mporpaMme no (u3nke yYuThIBAIOTCS BOZMOKHOCTH Y4€OHOTO
npeamera B peanusaiuu TpeboBanuit ®I'OC OOO k miaaHUPYEMBIM JIMYHOCTHBIM M
METanpeJMETHbIM  pe3yjbTaTaM OOy4YeHHs, a TakKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHbBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUsl.

[Iporpamma 1o (U3MKE yCTaHABIMBAET pACIPEICICHHE YYEeOHOro mMarepuasna Mo
rojgaMm oOy4eHus (IO Kjaccam), MpeasiaraeT MPUMEPHYIONOCIEA0BATEIbHOCTh U3YUECHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACP>KaHUS U y4ETe BO3PACTHBIX
0COOEHHOCTEH 00yUYaromuXCsl.

[Iporpamma no ¢usuke pa3zpaboTaHa € LEJIbI0 OKa3aHUS METOAUYECKON MMOMOIIH
YUYUTENIO B CO3/IaHUU paboyeil mporpaMMbl 10 y4eOHOMY TIPEAMETY.

®duzuka SBIAETCS CHCTEMOOOPA3YIOIIMM IS E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MPEIMETOB, MOCKOIbKY (M3MYECKUE 3aKOHBI JIEKAT B OCHOBE TPOIECCOB W SIBJICHUH,
U3Y4YaeMbIX XUMUEH, OMOJI0THEN, aCTpOHOMUEN U (pu3nuecKoi reorpadueii, BHOCUT BKJIAJ
B ECTECTBEHHO-HAYYHYIO0 KapTHUHY MHUpa, MPEAOCTaBisieT Haubojee sCHble 00pa3libl
NPUMEHEHUsI HAay4YHOrO0 METOZAA IMO3HAHUS, TO €CTh CHoco0a IMOJTY4YeHUs: JTOCTOBEPHBIX
3HAHUW O MUE.

OnHa w3 TUIaBHBIX 3adad  (U3MYECKOro oOpa3oBaHUsi B CTPYKType OOIIero
00pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON I'PaMOTHOCTH M MHTEpeca
K HayKe Y 00y4aronmxcs.

N3yuenne ¢usnkum Ha 0a30BOM YPOBHE MPEANOJAraeT OBJIAJICHUE CIEAYIOIINMHI

KOMIETEHTHOCTSIMH, XapaKkTepU3yIOIMUMI
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:
HAay4YHO OOBSICHSITH SIBJICHUS;
OIIEHMBATh U TOHUMATh OCOOEHHOCTU HayYHOTO UCCIIEIOBAHUS; UHTEPIIPETUPOBATH
JAHHBIE W HUCIOJb30BATh HAYYHBIE JOKA3aTEJIbCTBA JJISAMOIYYEHHUS BHIBOJOB.

[{enu u3ydenus QpU3MKU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUSIONPECICHBI B
Konuenuuu mnpenojaBanus ydeOHOro mnpeamera «DPusnukay B



oOpa3oBarenbHbIX opranusanusx Poccuiickoit ®enepanuu, pean3yrOIIMX
OCHOBHBIC O00II€00pa30BATEIbHBIC MPOTPAMMBI, YTBEPKIAEHHOW pelICHUEM
Komnernn MununctepcTBa nipocsenieHust Poccuiickoit @enepanuu (IpoOTOKOJ OT
3 nekadbps 2019 r. Ne ITK-4BH).

Heau usyyeHust GU3UKM:
npuoOpeTeHne NHTepeca U CTPEMIICHUST O0YUYaIOIMIUXCS K HAYYHOMY U3YUYEHUIO
MPUPOIBI, PA3BUTHE UX MHTEIUICKTYATBHBIX M TBOPUYECKHUX CITIOCOOHOCTEH;
pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ MO3HaHUsI U (GOPMUPOBAHUE
UCCJIeI0BATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4eHHUsS] OCHOB
CTpOEHUS MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHupoBaHUE TPEACTABIACHUN O pPOJU (U3HKU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUK;
pa3BUTHE MPEICTABICHUN O BO3MOXHBIX chepax Oymyrieir nmpodeccnoHaIbHON
NEeATEIbHOCTH, CBSI3aHHOM ¢ (M3UKOM, MOJArOTOBKA K JlalibHEHUIIEMYy 00yUYEeHUIO
B 9TOM HaIpaBJICHUHU.

JlocTikeHre ATHX IeJield MPOorpaMMbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO
o01iero 00pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIIETYIONTUX 32124
MpUOOPETEeHUE 3HAHUI O JNUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAHUYECKUX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEeHHE YMEHHM OINMUCHIBATh U OOBICHATH (U3MUECKUE SIBICHUS C
WCIIOJIh30BAHMEM TOTYYECHHBIX 3HAHUM;

OCBOEHHE METOJIOB PElIECHUsI MPOCTEUIIINX PACUETHBIX 3a7a4 C UCIIOJIb30BAHUEM
bu3HYeCKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HAOJIIOAATh MPUPOHBIC SBJICHUSI M BBITIOIHSATH OMBITHI,
nabopaTopHble  pabOTBI W DKCICPUMEHTAILHBIE  HCCICIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEITLHBIX TPHOOPOB;

OCBOCHHE TMPUEMOB paboThl Cc uHPOpMALMEH (PU3UUYECKOrO COACpPIKAHUA,
BKJIIOYass WH(OPMAIIMI0O O COBPEMEHHBIX JOCTHIKEHUAX (DHU3UKH, aHAIU3 U
KpUTHYECKOE OIICHUBaHNE NH(POpMAITNK;

3HAKOMCTBO €O cdepamu MpodheCCUOHAIBHONU NESTEIbHOCTH, CBSI3aHHBIMHU C
(GU3HKON, U COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMH Ha JOCTHUKEHUSIX
(bu3HYecKoil HayKHU.

Ha uzyuenue ¢uzuku (0a30Bblii ypOBEHb) HA YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus orBoauTtcs 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HEJIENI0), B
8 kacce — 68 yacoB (2 yaca B Heienmo), B 9 kitacce — 102 gaca (3 yaca B HeieIio).



[IpemraraeMelii B mporpamme 1o GHU3MKe MepeueHb Ja00paTOpHBIX padoT
U ONBITOB HOCHUT PEKOMCHJATEIIbHBIM XapakTep, Y4YWUTENlb JejaeT BBIOOD
MPOBEACHHS JAOOPATOPHBIX PAOOT W OMBITOB C YYETOM WHAMBUIYAITbHBIX
OCOOCHHOCTEH  OOydYaromuxcs, CIUCKA  OAKCIEPUMEHTANIBHBIX  3aJaHUH,
IpejiaracMbIX B paMKaX OCHOBHOT'O T'OCYJIAPCTBEHHOTO K3aMeHa 1o (prU3HKe.



COIEPKXAHUE OBYYEHMUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAKILEr0 MUPA.

®dusnka — Hayka o npupojne. ABieHus npupoapl. PU3NUECKUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JJIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznueckre BeNWUYUHBL M3Mepenue guinueckux BenuuuH. Ousnyeckue
npubopsl. [lorpemnocts u3mepennii. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka wu [pyrue ecTecTBEHHbIE HAYKH HW3Y4YaloT TMPUPO.Y.
EcTecTBeHHO-HayuYHbIII METOJ MO3HAHUA: HAONIOJEHHE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBUKECHUE TUMOTE3, OJKCIEPUMEHT IO TMPOBEPKE THUIIOTES,
oObsicHeHHe HaOmogaeMoro spieHus. Omnucanue QU3NYECKUX SBJICHUH C
ITIOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

Mexanuueckue, TEIIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
duznueckre npuOOpbl U MPOIEAypa MPSAMBIX W3MEPEHHM aHAJIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
OrnpeneneHue 1EHbI IeJICHUs KaIbl U3MEPUTEIBLHOTO Tprdopa.
HN3mepenue paccrosiHuil.
N3mepenne 06bEMa KUIKOCTH U TBEPAOTO TETA.
Onpenenenne pa3MepPOB MajbIX TEI.
N3mepenune temreparypsl MpyU NOMOIIM KUJIKOCTHOTO TEPMOMETPA U JIaTYMKA
TEeMIIEPaTyphl.
[IpoBeneHne wuccaenoBaHUs IO MPOBEPKE THUIIOTE3bl: JAJIbHOCTh IOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM O0JIbIlIe, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHauyajibHbIE CBeJIeHUSI 0 CTPOEHHUH BelllecTBA.

CrpoeHue BemniecTBa: aToOMbl M MOJIEKYJbI, WX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBmxeHne yactull BemiecTBa. CBsI3b CKOPOCTH JIBUKEHHS YacTHUI[ C
TeMmiiepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumoneiictBue yacTuil
BEILIECTBA: IPUTSXKEHNUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, JKUAKOCTEN U TBEPABIX
(kpuctamuyeckux) Tell. B3anmMocBs3b MEXy CBOMCTBAMH BEILIECTB B PAa3HbBIX
arperaTHbIX  COCTOSIHUSIX M HMX  aTOMHO-MOJIEKYJISIDHBIM  CTPOCHHEM.
Oco0EeHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

Jlemoncmpayuu.



HaGnronenue OpoyHOBCKOIO JBUKEHUS.

Habmonenune muddysumn.

HaGmronenue sBieHnit, OOBSICHAIOMNUXCA TPUTSHKCHUEM WM OTTAJTKUBAHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnwie pabomel u onvimot.

OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONb30BaHueM (otorpaduii).
OnbIThl 1O HAOJIIOAEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
OMnbITI IO OOHAPYKEHUIO ACUCTBUS CHUIT MOJICKYJIIPHOTO TIPUTSHKCHHUS.

Paznen 3. /IBu:keHHe U B3aUMOo/ieiicTBHE TeJl.

MexaHnnueckoe nBUkeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUYKEHUE.
Cxopoctb. CpeaHssi CKOpOCTb ITPU HEPABHOMEPHOM JIBUKECHUU. Pacuér nmytu u
BPEMEHHU JIBUKEHUS.

SBrneHue MHepHUU. 3aKOH MHEpLUMHU. B3aumojaelcTBue Tesl Kak MpUYMHA
M3MEHEHHSI CKOPOCTH JIBKEHUs Tell. Macca Kak Mepa WHEpPTHOCTH Tela.
[InoTHOCTH BemecTBa. CBSI3b MJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IMHUIIC
00BbEMa BelEeCTBA.

Cuita kak xapakTepucTuka BzauMoaeiicTeus Ten. Cuia ynpyrocTi U 3aK0H
I'yka. I3mepeHne cuiibl ¢ TOMOIIBIO JUHAMOMETpPA. SBJIECHUE TATOTEHUS U CUIa
TsokecTd. Cwila TspKeCTM Ha Jpyrux IuiaHerax. Bec Ttema. HeBecoMocTs.
CrioxkeHne CwuiI, HalpaBJIEHHBIX MO OJHOM NpsMoM. PaBHoaencTByrOmas cui.
Cuna tpenus. TpeHHne CKONBbXEHUS U TPEHUE MOKos. TpeHwe B mpupoae u
TEXHUKE.

Jemoncmpayuu.

HaGntonenue MexaHM4eckoro IBMKEHHS Tella.

N3MepeHne cKopoCcTH NPSIMOJIMHENHOTO JBUKEHHSL.
HaOmronenue siBieHUs UHEPILIUU.

Habntonenue n3MeHeHust CKOpoCTH IIPHU B3aUMOICHCTBUM TET.
CpaBHeHHE Macc 10 B3aUMOJICICTBUIO TET.

CnoxeHue cuil, HallPaBJICHHBIX 10 OJAHOM MPSIMOiA.

Jlabopamopnwie pabomel u onvimel.

OnpeneneHrue CKOPOCTH PAaBHOMEPHOTO JBUXKEHHUS (IlIapUKa B KUIKOCTH,
MOJIENU AJEKTPUUECKOr0 aBTOMOOMIIS U TaK Jajee).

Ompenenenue cpeaHell CKOPOCTH CKOJBXKEHUS Opycka WM IIapuka TIo
HaKJIOHHOW INIOCKOCTH.

OnpeneneHue mIOTHOCTA TBEPAOTO TENA.

OnpITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTH  pacTsikeHus  (nedopmarium)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.



OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHS OT Beca
TeJIa U XapaKTEePa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, >)KUAKOCTEH 1 ra3oB.

HaBnenne. CrnocoObl yMEHBIIICHHUS M YBEIUYCHUs! AaBieHus. JlaBieHue
raza. 3aBHCHUMOCTb JaBJEHHUS ra3a OT o00bEma, Temreparypsl. [lepemaua
JABJICHHUSI TBEPABIMH TENaMH, KUIKOCTSIMU M ra3amu. 3akoH Ilackans.
[THeBMaTHYEeCKHE MaIWHBL. 3aBUCUMOCTH JABJICHHS JKUJIKOCTH OT TIIyOWHBI.
IM'mapocratnueckuii mapagokc. CooOmiaromuecs cocyasl. ['mapapimuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe AaBiaeHUE. [[pUUuHbI CyIieCTBOBAHUS
BO3aylIHON o0osiouku 3emuin. OnbiT Toppuuennu. U3mepenue atmochepHOro
JaBJICHHUs. 3aBUCHUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJ YPOBHEM
mops. [Ipubops! nist u3mMepenust atMochepHOTo AaBICHHUS.

JlelicTBHE )KUIKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJI0. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS Ta3a OT TEMIEPATYPHI.

Ilepenaua naBiieHUS )KUAKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

I'mapasimueckuit mpecc.

[TposiBnenue nericTBrsi aTMOC(HEPHOTO TABICHHUS.

3aBUCUMOCTh BBITAJTKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tejla U
TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAOWIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHMs TEJ: IUIABAaHUE WA MOTPYKEHUE TEA B 3aBUCUMOCTU OT
COOTHOUIEHHUS TIJIOTHOCTEW Tea U KUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

WccnenoBanue 3aBUCHMMOCTHA Beca Tella B BOJE OT 00bEMa MOrPYKEHHOU B
KUJKOCTh YaCTH TeJa.

OmnpeneneHre BBITAIKUBAIOIIECH CUIIbI, AEMCTBYIOIIEH HA TENO, HOTPYKEHHOE B
HKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAKOLIEH CWIIbI, JIEMCTBYIOIIECH Ha TEJIO B
KHUJIKOCTH, OT MACCHhI TENa.

OneIThl,  JAEMOHCTPUPYIOIIME  3aBUCHUMOCTHh  BBITAJIKMBAIOWIEH  CHIIBL,
JEUCTBYIOIIEH Ha TEJIO B )KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KHUJKOCTh YaCTH
T€Ja U OT IUIOTHOCTHU KUJKOCTH.



KoncrpynpoBanue apeomerpa Wiin KOHCTPYUPOBAHUE JIOJIKU U OINPEICTICHUE €€
rpy30H0ABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTb. DHEPIrusl.

Mexanuueckas pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs IIOCKOCTh. IIpaBuiio
paBHOBecus pbluara. [I[puMeHeHue nmpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBwio» Mexanuku. KIIJ[ mnpocteix wmexanu3zMoB. IIpocteie
MEXaHU3MBbI B ObITY U TEXHUKE.

Mexanuueckas »sHeprus. KuHerndeckas W MNOTEHUHMAIbHAs DHEPIUs.
IIpeBpanieHre OAHOTO BHJA MEXaHUYECKOW DSHEPrUM B JIpyrol. 3akoH
COXpPAaHEHMS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

[Iprmepbl IPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomel u onvimel.
Onpenenenve pabOThl CUIIBI TPEHUS PU PABHOMEPHOM JIBUKEHUU TeEJIa 10
TOPU30HTAIILHON ITOBEPXHOCTHU.
HccnenoBanue ycinoBui paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOM IIIIOCKOCTH.
N3yueHue 3akoHa COXpAHEHUS] MEXaHUUECKOW SHEPTUH.
8 KIIACC

Pa3nen 6. TensioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIAPHO--KUHETUYECKON TEOpUU CTPOCHUS
BelecTsa. Macca u pasmepbl aTOMOB M MOJIEKYJI. OIBITHI, TOATBEPKAAIOLINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOro, >KUJIKOTO W Tra3000pa3HOro0 COCTOSIHMM BEIECTBA.
Kpucrannuueckue u amopgublie tena. O0bsiCHEHUE CBOMCTB T'a30B, KUJIKOCTEN
U TBEPIBIX TEJI HAa OCHOBE IOJIOKEHUN MOJIEKYJSIPHO--KMHETHYECKOW TEOPHUH.
CmaunBaHMe U KanWUIApHBIE SBIEHUS. TeIioBoe pacluMpeHne U CKaTHeE.

Temneparypa. CBsA3p TeMneparypbl CO CKOPOCTBIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpenHsas sHeprus. CrnocoObl U3MEHEHHs] BHYTPEHHEH SHEpIruu:
TeIlonepegaya M coBepuieHue  paboTel.  Buawsl  Teruonepenauu:
TEIJIONPOBOJIHOCTh, KOHBEKLMUS, U3ITyYECHHE.

KonuyecTBo TemIoThl. Y A€NIbHAS TEINIOEMKOCTD BEIECTBA. Teninoo0MeH
TEMJIOBOE paBHOBecHe. YpaBHEHUE TersioBoro OanaHca. IlmaBnenue wu
OTBEPJECBAHNE KPHUCTALIMYECKUX BEIIECTB. Y I€IbHAs TEIUIOTA IUIABJICHUS.
[TapooGpa3oBanue u koHAeHcaus. Vcmapenue. Kunenue. Y aenpHas Temiora



napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(EPHOIo
JIABJICHUSL.
BnaxuxocTts Bo3yxa.
DHeprus TOIIMBa. Y AeIbHAs TEMJI0Ta CTOPAHUSL.
[Tpuntunier padotel TemwnoBbix asurateneit KIIJ[ temmoBoro gBuratens.
TennoBbIe IBUTATENN U 3aIIATA OKPYKAIOIIEH CPEIBI.
3aKOH COXpaHEHUS U TPEBPAIEHUS SHEPTUU B TEIJIOBBIX MTPOIECCaXx.
Jemoncmpayuu.
HaGntonenue OpoyHOBCKOIO JBUKEHUSI.
Habmonenune muddysumn.
Habmntonenue siBneHrit cMaunBaHUs U KAMWJUISIPHBIX SIBJICHUH.
HabnroneHue TenaoBoro pacuimpeHus Ted.
WN3menenue pnaBieHuss raza npu H3MEHEHMH O0bEMa W HArpeBaHUU WM
OXJIAXKJICHUH.
[IpaBuiia u3sMepeHus TeMIepaTypshl.
Bunsl Tennonepegaymu.
OxuaxkaeHue npu COBEPIICHUH PabOTHI.
HarpeBanue npu coBepiieHnn paboThl BHEITHUMHU CUIIAMH.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIMYHBIX BELIECTB.
Habmronenne kunenus.
HaGntonenue noctossHCTBa TeMIEPATyphl IPH IJIABJICHUU.
Mopenn TEeIUIOBBIX JIBUTATEIICH.
Jlabopamopnwie pabomuel u onvimol.
OnbIThI IO OOHAPYKEHUIO ACUCTBUS CHIJT MOJIEKYJIIPHOTO MPUTSIKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOW COJIM WIIM caxapa.
OnbITHI 110 HAOTIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B, JKUIKOCTEH U TBEPIABIX
Tell.
Omnpenenenre AaBiICHUS BO3AyXa B OAJJIOHE MITIPHIIA.
OMBITHI, TEMOHCTPUPYIONINE 3aBUCUMOCTD JaBJICHUS BO3AyXa OT ero o0béMa u
HArpeBaHUs WU OXJIAXKICHUS.
IIpoBepka runoTe3bl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
HaGnronenne w3MeHeHUsT BHYTPEHHEW OJHEpPruM Tella B Pe3yibTare
Terionepeaay U padboThl BHEIIHUX CHUJL.
UccnenoBanue siBieHUs TEMIOOOMEHA MPU CMEIIMBAHUM XOJIOHON U Topsiuei
BO/IBI.
Ornpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MPHU TEILIOOOMEHE C
HArpeThiM METALINYECKUM HAJIHHAPOM.



Onpenenenre yaenbHON TENIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca UCapeHusl.
Ornpenenenre OTHOCUTEIBLHOM BIIaKHOCTH BO3/1yXa.
Onpenenenre yaenbHOW TETIOTHI IUIABJICHHUS JIbA.

Pa3nen 7. DinekTpuyeckne U MATHUTHBbIE SIBJICHUSI.

OnekTpu3auus Ten. J[Ba poja sneKTpuueckux 3apsiaoB. B3aumogerictBue
3apspkeHHbIX Teil. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI  B3aUMOJICHCTBUS
3apsHDKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSHUSI MEXKITY TEJIAMH ).

OnekTpuueckoe noiie. Hanpssk€HHOCTh 3iiekTprudeckoro noss. [Ipuanun
CYyHEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »srekTpudeckux 3apsaoB. ODJIEMEHTAPHBIA  DJIEKTPUYECKUN
3apsn. Crpoenue aroma. [IpOBOAHWMKM W AUAJIEKTPUKHU. 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsaa.

DNEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA.
UctouHuku mocTOSSHHOrO Toka. JIEMCTBHS AIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KUIKOCTAX U ra3ax.

Onektpuueckass nenb. Cuma Toka. DJIEKTPUYECKOE HAaIpsKEHUE.
ConpoTtuBiieHHE MPOBOAHUKA. Y ICIbHOE COPOTUBIICHHUE BelllecTBa. 3akoH OMa
I ydactka uenu. llocmemoBarenbHO€ HW - mapauielbHOE COCIMHEHUE
MIPOBOJIHUKOB.

PaGota W MOIIHOCTH dJEKTpUYecKOro Toka. 3akoH Jxoyns—JleHia.
DNEeKTPUYECKUE IETH U MOTPEOUTENH IIEKTPUIECKOM sHEprun B ObITy. KOopoTkoe
3aMBbIKaHHUE.

[TocTosHHbIE MarHuThl. B3auMOAEHCTBUE IIOCTOSSHHBIX  MArHUTOB.
MarnutHoe 1osxe. MaroHuTHoe 1oJje 3eMIId U €ro 3HaYeHUe ISl )KU3HU Ha3eMJle.
OnbiT Opcrena. MarHutHoe mMoJie DJJIEKTpUYECKOro Toka. I[IpumeHeHue
AJIEKTPOMArHUTOB B TEXHHUKE. [[eiCTBME MArHUTHOTO IOJs HA MPOBOJHHUK C
TOKOM. DNEeKTPOABUTATEIb MOCTOSTHHOT'O TOKA. Hcnonp3oBanue
3JIEKTPOJABUTATEIIEN B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbiter ®apajnes. SBneHue >JeKTpoMarHUTHOW uHAyKuu. IIpaBuio
Jlennia. OnexrporeHepaTop. CrocoObl MOMYyYEHUS DJICKTPUYECKONW SHEPTHHU.
DNEeKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLus TE.

JIBa poJia 3MEKTPUUYECKHUX 3apsII0B U B3aUMOJICUCTBUE 3APSIKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE DIEKTPOCKOIA.

DIIEKTPOCTATUYECKAS UHTYKIHSL.

3aKOH COXpPaHEHUS IICKTPUUECKUX 3aPSII0B.



ITpOBOHUKY U TUDJICKTPUKH.
MoaenupoBaHr€e CHUIIOBBIX TUHHUM 3JIEKTPUUECKOTO MOJISA.
HcTouyHrKM TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUI TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenne cuitbl TOKa aMIIepMETPOM.
N3MepeHne 31eKTpruuecKoro HanpsHKeHUs BOJIbTMETPOM.
Peocrar u maraszuH conpoTHBIICHUM.
BzanmopericTBrEe MOCTOSTHHBIX MAarHUTOB.
MoenupoBaHre HEBO3MOKHOCTHU Pa3/IeICHU MTOJTFOCOB MArHUTA.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MarnuTtHoe 1oJje Toka. DJIEeKTPOMAarHur.
JlelicTBHE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND ITOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS 3IEKTPOMAarHUTHOM MHIYKIIHAH.
OnbiTel @apajes.
3aBUCUMOCTh  HAMNpaBJICHUS HWHIAYKIMOHHOTO TOKa OT YCJIOBUU €ro
BO3HUKHOBCHHUSI.
DJIEKTPOreHEePATOP MOCTOSIHHOTO TOKA.
Jlabopamopnvie pabomel u onvimel.
OnpITel 1O HAONIOACHUIO  DJICKTPU3AIMK  TEJI  MHAYKIUEH W 1OpH
COINPUKOCHOBEHUU.
UccnenoBanne ACHCTBUA  DJCKTPUUYECKOTO TMOJISI HA IPOBOJHUKA U
JADJICKTPUKH.
COopka u nmpoBepka pabOThI ANEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.
N3mepenure u peryanpoBaHue CUIIbI TOKA.
N3Mmepenue u peryampoBaHUe HAMPSKEHUS.
HUccnenoBanne 3aBUCHUMOCTHM CHJIBI TOKa, HAYIIETO YEPE3 PE3UCTOP, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTUBICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IIOMIAJAN ONEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBWiia CIOXKEHUS HANPSOKEHUHM TPU  [OCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.
IIpoBepka mnpaBWiia IS CWJIbBl TOKa TMPHU MapaUICIbHOM COCIUHEHUU
PE3UCTOPOB.
Onpenenenre padOThI AIEKTPUUECKOTO TOKA, UIYLIETO YePE3 PE3UCTOP.



OnpeneneHre MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMOM Ha PE3UCTOPE.
HUccnenoBanne 3aBUCUMOCTH CHIIBI TOKa, HIAYILIETO YEpe3 JIAMIIOYKY, OT
HANPSKCHUS HA HEW.

Onpenenenune KIIJI nHarpesarens.

HccnenoBanre MarHuTHOroO B3aUMOJIEMCTBHS ITOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO MOJS MOCTOSHHBIX MAarHUTOB MPU UX OOBEAUHEHUU U
pa3ieIICHUN.

HccnenoBanue 1enMCTBUS SIMEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbl B3aMMOJICUCTBUS KAaTYILIKH C
TOKOM M MAarHUTa OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYILKE.

N3yueHune neicTBUs MAarHUTHOTO TOJIS1 HA MPOBOJIHUK C TOKOM.
KoncTpyupoBanue u uzydeHue padoThl AJIEKTPOABUTATEIS.

N3mepenune KII/] anexTpoaBuraTrenbHON yCTaHOBKHU.

OnbITel 1O WCCJIEAOBAaHUIO  SIBJICHUS  AJIEKTPOMAarHUTHOW  WHIYKLHH:

HCCIIEIOBAHNE U3MEHEHUI 3HAYEHUS Y HAITPABIICHNUS] MHAYKIHOHHOIO TOKA.
9 KJIACC

Pa3nen 8. MexaHu4yeckue siBJeHHA.

Mexannueckoe naBuxkeHune. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHWYECKOr0 JBHKEHUS. PaBHOMEpHOE NpPSAMOJIMHENHOE
nerkeHue. HepaBHoMmepHoe mnpsMonuHeiHoe  aBukeHue. CpenHss H
MIHOBEHHAsl CKOPOCTB TeJjla IIPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckOpeHHOE mpsMoiuHelHoe aABuxkeHue. CBoOOmHOE
nagenue. Oneitel ['anunes.

PaBHOMepHOE ABMXKEHUE 110 OKpYx)HOCTHU. [leproa u yactora obpatieHus.
JlunerHasa U yriioBas CKOpOCTH. L[EHTpOCTpeMUTEIIBHOE YCKOPEHHUE.

ITepspiii 3akoH HeroTrona. Bropor 3akon HeroroHa. Tperuit 3akoH
Hprorona. IIpuHIMNI Cynepno3suuuu Cuil.

Cuina ynpyroctu. 3akoH ['yka. Cwiia TpeHMs: CHJIa TPEHUS CKOJIbXKCHMS,
CHUJIA TPEHUS MIOKOsI, IPYTUe BUJBI TPEHUS.

Cuina TSHDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEeHUE CBOOOIHOIO
najgeHus. JIBmxenne maner BOkpyr CosHua. IlepBasg kocMuueckass CKOpOCTb.
HesecomocTs U nieperpysku.

PaBHOBecue MatepuanbHOM TOukH. AOCOMIOTHO TBEPI0E Teo. PaBHOBecue
TBEPAOTO TeJla C 3aKPEIUVIEHHOM OCBhIO BpamleHus. MoMeHT cuibl. LleHTp
TSAKECTH.

Nmnynsc Tena. U3menenue umnyJsibca. MIMmyibe CHilbl. 3aKOH COXpaHEHUs
MMITyJIbca. PEakTMBHOE NBH)KEHUE.



Mexanudeckass pabota U MOIIHOCTh. PaboTa cuil TsKeCTH, yHpyrocTw,
TpeHusi. CBs3b dHepruu M padboTel. [loTeHnmanbHas sHEPTUs Tela, MOIHATOTO
HaJ IIOBEPXHOCTHIO 3eMid. lloTeHImanbHass SHEPrusi CKaTOM NPYKUHBIL.
Kunernueckas sneprusi. TeopemMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

Habmronenne MexaHWYeCKOro JBW)XEHUS Tela OTHOCUTEIBLHO Pa3HbIX Tel
OTCYETA.

CpaBHeHre mnyTe€ll W TPACKTOPUM [JBHXKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne cKopoCTH B YCKOPEHUS PSIMOJIMHENHOTO JIBUKEHHS.
HccnenoBanne nmpru3HaKoOB paBHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue nBukeHUs Tela 1Mo OKPYKHOCTH.

HaOnronenne MexaHM4eCKUX SIBIICHHM, MPOUCXOASIIUX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIHBHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTh YCKOPEHUS T€Jla OT MAacChl Te€JIa U IEUCTBYIOIIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT PY B3aUMOICHCTBUU TEI.

N3meHneHne Beca Telia pyu YyCKOPEHHOM JBHKEHUH.

[Tepenavya ummyJibca mpu B3aUMOICHCTBUU TEIL.

[IpeoOpazoBanus SHEPTUU MPU B3aUMOICHCTBUU TEJL.

CoxpaHeHne UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHue UMIyJibca MpU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBUH.
HaGntonenue peakTHBHOTO JIBUYKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHHEe MEXaHUYECKOM PHEPTUU MPHU ABUKEHHUH TeJla MO JEeHCTBUEM
PY>KUHBIL.

Jlabopamopnwie pabomul u onvimet.

KoncrpynpoBanue Tpakta [ pasroHa H JAIBHEWIIETO PaBHOMEPHOIO
JNBUKEHUS IAPUKA WJIN TEIICKKH.

Omnpenenenue cpeHEN CKOPOCTH CKOJIbKEHUS OpycKa WIIM JIBUXKEHUS IIapUKa
110 HAKJIOHHOM TNIOCKOCTH.

OnpeneneHve YCKOpPEeHUs Tejla IMPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKIIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 Ha4YaJlbHOW CKOPOCTH.



[IpoBepka rumoTe3bl: €ciivi MpU PaBHOYCKOPEHHOM ABMKEHUM 0€3 HayaabHOU
CKOpPOCTH IIyTH OTHOCATCS KaK Psii HEYETHBIX YMCEN, TO COOTBETCTBYIOILHE
MIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUSL OT CHJIbI HOPMAJIbHOTO
JABJICHMUSI.

Onpenenenre kodppuimeHTa TpEHUs CKOJIbKCHHS.

Omnpexenenne KECTKOCTU MPYKUHBI.

Omnpenenenre padOTHI CUIIBI TPEHUS PU PABHOMEPHOM JBUYKEHUHU Te€Ja MO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue padboOThl CUIIBI YIIPYTOCTH NPU NOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOIO U MOJBUKHOIO OJIOKOB.

N3ydeHune 3aKkoHa COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanuveckne KoJjie0aHUSA M BOJIHBI.

Konebatenbnoe paBuxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJCOAHMIA:
IIEpUOJ, YacTOTa, aMIUIMTyJda. MaremMaTH4eCKUl W NPYKUHHBIM MasTHHUKU.
[IpeBparnienue 3Heprum Npu KojaedareIbHOM JIBUKEHUU.

3aryxatoumme  kosieOaHus. BbIHYyXAeHHbIe  Kojebanus.  Pe3onaHc.
Mexanuueckre BoJIHBL. (CBOWCTBAa MEXaHWYECKHWX BOJH. IIpojonbHble U
MOMEPEYHbIE BOJIHBL. J[JIMHA BOJHBI W CKOPOCTh €€ PpacHpOCTPaHCHUS.
MexaHnuecKre BOJIHBI B TBEPJIOM TeJE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOTa TOoHA. OTpaxkeHue 3Byka. UHPpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

HaGntonenue konebaHuii Ten 1mojA JEHCTBUEM CHIIBI TSDKECTH UM CHJIBI
YIPYTOCTH.

Habnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPYXKUHE.

HaOntonenue BbIHYKIEHHBIX KOJEOaHU U pe30HaHCca.

PacnipocTpanenue npo10bHBIX U MONEPEUHBIX BOJIH (HA MOJIETIH).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI pPE30HAHC.

Jlabopamopnuie pabomel u onvimel.

Omnpexenenre 4acTOThl U IEPHO/1a KoJieOaHUH MaTEMAaTUYECKOTO MasiTHUKA.
Omnpenenenre 4aCTOTHI U EpUOAa KoJIeOaHU PYKUHHOTO MasiTHUKA.
Uccnenosanue 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUI MOABEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

WccnenoBanue 3aBUCUMOCTU MEpUOAA KOJIEOAHUU MPY>KUHHOTO MAasSTHHUKA OT
Macchl Ipy3a.



[IpoBepka HE3aBUCUMOCTH TEepUOia KoJeOaHuil rpy3a, MOJBEUICHHOTO K HUTH,
OT MaccChl Tpy3a.

OMnBITBL, TEMOHCTPUPYIONTUE 3aBUCUMOCThH TMEpHOJia KoJieOaHU TMPY>KUHHOTO
MasTHUKA OT MacChl I'Py3a U KECTKOCTHU MPY>KUHBI.

N3mepenne yckopeHHsi CBOOOTHOTO TIaCHHS.

Pa3nen 10. DiieKTpoMarHuTHOE 10JI€ M JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHuTHOE ToJie. ODJEKTPOMAarHuTHble BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHhIX BOJIH. [Ilkama anexkTpomMarHUTHBIX BOJH. Vcmosib3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoinHoOBbIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

Jlabopamopnuie pabomet u onvimot.

N3ydeHne CBOUCTB SJIEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOUIIBHOIO
TenedoHa.

Pa3nen 11. CBeToBbI€ SIBJICHHUA.

JlyueBas  momens  cBera. Mcrounukum  cBera.  I[IpsamosmHerinoe
pacnpoctpanenune cBera. 3armeHuss ConnHna u Jlynsl. OTpakeHue CBeTa.
[Tmockoe 3epkaiio. 3aKOH OTpaKEHUS CBETA.

[Ipenomnenue cera. 3akoH mpenomiieHus cBeta. [lonHoe BHYyTpeHHee
oTpakeHHe cBera. MCnonb30BaHWE TMOJHOTO BHYTPEHHErO OTPaXCHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xom nyuerr B numH3e. OnTuyeckas cucrema (oroamnmnapara,
MHUKPOCKOINa W TeJecKoma. ['7a3 Kak onrThuyeckas cucrema. bim3opykocTe u
JNaTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. Onbitel HpetoToHa. CroxeHue
CIIEKTPaJIbHBIX LBETOB. JlUcniepcus cBeTa.

Hemoncmpayuu.

[IpsAMonMHENHOE PAaCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenune n300pa>keHni B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue cBera.

OnTU4ecKuii CBETOBO/I.

Xox nydeii B coOuparoIieit JInH3e.

XO0J Iy4yer B pacCEenBarOLIEH JIUH3E.

[Tonydenune n300pakeHU C TOMOIIBIO JIMH3.



[Ipuniun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
Mopensb riasa.

Pa3noxenue 6eoro cBera B CHEKTP.

[Tonyuenue 6e0ro cBeTa Npu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimot.

HccnenoBanue 3aBHCHUMOCTH  yIJIa OTPAaXKEHHsS CBETOBOIO Jiydya OT yrjia
MaJICHUS.

N3yueHune xapakTepUCTHK N300paKeHUs NPeIMETa B IIIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMJICHHUS] CBETOBOrO Jiyda OT yTJjia
NaJEHUS HA TPAHULIE «BO3yX—CTEKIIOM.

[Tonydenue n3006pakeHU ¢ MOMOIIbIO COOUPAOIIECH JIMH3HI.

Omnpenenenrne (OKYCHOrO pacCTOSIHUSI M ONTHUYECKOM CHIIbI coOuparoien
JIMH3BI.

OMnBITHI IO Pa3I0KEHHUIO OEJIOro CBETa B CIEKTP.

OnpITel MO BOCHPHUATHIO LIBETa MPEAMETOB IMPU HUX HAOJIIOJEHUHU Yepe3
[BETOBbIE (DUIIBTPBHI.

Pa3nen 12. KBaHTOBBIC IBJICHUS.

OmneiTel Pezepdopaa u nnanerapHas moaens aroma. Mogens atoma bopa.
Hcnyckanue u noraouieHre cBera aroMmoM. KBaHThl. JIuHeluaTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, Oera- u ramma-uziaydenus. CTpoeHue
aToMHOrO sipa. HykinoHHas Moziens aToMHOTO siipa. M3oTonsl. PainoakTuBHbIE
npespaiienus. [lepros nomypacnaga aTOMHBIX sIIEp.

SnepHble peakuu. 3aKOHbI COXpaHEHUs 3apsS0BOr0 U MacCOBOT'O YHUCEN.
DHeprus CBsI3M aTOMHBIX sjaep. CBsA3b Macchl U SHEpruu. Peakuuum cuHTE3a U
nenenus saep. Mcrounnku 3neprun ConHia v 3B€37.

Anepnas oHepretuka. JIeMCTBUSA paguOaKTHBHBIX M3JIy4YEeHUU HA KUBBIE
OpraHu3MBbl.

emoncmpayuu.

CrexTpsl U31y4eHUs U OTJIOLIEHUS.

CrexTpbl pa3au4HbIX ra30B.

CnekTp Bomopoa.

HaGnronenue TpekoB B kamepe Buibcona.

PaboTa cuérunka MOHU3UPYIOMIHNX U3TyUEHUH.

Perucrpanus u3iayyeHus IpupoAHbIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

HaburoieHne CriiomHbIX ¥ JMHEHYaThIX CIEKTPOB U3ITyUEHUSI.
HccnegoBanue TpeKOB: U3MEPEHUE IHEPTUN YACTHULIBI 10 TOPMO3HOMY MYTH (110
dororpadusim).



N3mepenne paanoakTUBHOTO GoHA.

IToBTOPUTEIHLHO-0000IAO NI MOTYJIb.

IToBTOpHUTETHEHO--0000IAOIIHIA MOJ1YJIb MpeAHA3HAYECH st
CUCTEMAaTH3allMM W  000OUIEHUS MPEAMETHOrO COAEpPKaHUS M OIbITa
JEeSTEeNBbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe
JUI TOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHy MO (hU3MKE s
00y4aromuxcsi, BRIOPABIIUX ITOT yUeOHBIN MPEIMET.

[Ipu n3yyeHun JaHHOTO MOAYJISl pEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUABI
JeSTEIHLHOCTH, HA OCHOBE KOTOPBIX 00ECTIEUMBACTCS TOCTUKEHHUE MPEIMETHBIX
U METanmpelMETHBIX IUIAHUPYEMbBIX pe3yJbTaToOB o0O0ydeHus, GopMupyercs
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJOBHUCCIIEAOBAHUS
SABJICHUN TPUPOJABl U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBICHATH PU3NUYECKHE
ABJICHUSA, INPUMEHSS IOJYyYEHHBbIE 3HAHWS, pElIaTh 3aJayd, B TOM 4YHCIIE
KA4eCTBEHHBIE U IKCIIEPUMEHTAJIBHBIE.

[IpyHUMNMANBHO  JESATEIBHOCTHBIM  XapakTep  JaHHOTO  pasjelia
peanu3yeTcs 3a CYET TOro, 4TO 0OYHAIOIINECS BBIMOIHSIIOT 3aJaHUs, B KOTOPBIX
UM MpeJIaraeTcs:

Ha OCHOBE TOJYUYCHHBIX 3HAHWA PACTO3HABaTh M HAYYHO OOBSICHSTH
(pu3nyUecKue BJICHUS B OKPYIKaOIIEH MPUPOJE U MOBCEAHEBHOM KU3HH;

UCIOJIb30BaTh HAYUHbIE METOJIbI UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUM, B
TOM YHCJIE JJI POBEPKHU TUIOTE3 U MOITYUYEHUS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAyYHbIE OCHOBBI Han0oOJIee BaXKHBIX IOCTUKEHUI COBPEMEHHBIX
TEXHOJIOTUM, HAmpuMmep, NPAKTUYECKOIO  MCHOJB30BAHUS  Pa3IUUYHBIX
MCTOYHHUKOB YHEPrUU Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAaHEHHUS BCEX
U3BECTHBIX BUJIOB DHEPTUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

N3yuenune pu3nMKu Ha ypoOBHE OCHOBHOT'O 00111€r0 00pa30BaHUSIHAIIPABICHO
HAa  JIOCTUXKEHUE  JIMYHOCTHBIX,  METANpEeIMETHbIX W  IPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynaprare wu3yueHuss (UMK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusl y oOyyaroiierocs 0yayT chhopMUpPOBaHbI CIETYIOIUETIUYHOCTHBIC
pe3yNbTaThl B YaCTH:

1) naTPpHOTHYECKOTO BOCTTUTAHHUS:

— NPOSABJIIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(bu3nUecKoil HayKu;

— HEHHOCTHOE OTHOILIEHHE K JJOCTUKEHHUSIM POCCUMCKUX YUEHBIX--(DU3HKOB;

2) TPaKIaAHCKOT0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

— FOTOBHOCTH K aKTUBHOMY y4YacTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYNMBIX U
TUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN
dusuky;

— OCO3HaHHWE BaXXHOCTH MOPATBHO--3THYECKHUX MPHUHIMIIOB B JEATEIBHOCTH
YYEHOrO;

3) 3cTeTHYeCKOro0 BOCTIMTAHMSI:

— BOCIIPHUSTHE ICTETUYECKMX KadecTB (pu3Mueckod HayKu: €€ TapMOHHYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMSA:

— OCO3HaHHWE IICHHOCTH (M3MYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI Pa3BUTHs TEXHOJOTWM, BaKHEWILIEW COCTaBISIONIEH
KYJbTYPHI;

— pa3BHTHE HAyYHOH JIO003HATENHHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKON
JeSITeNIbHOCTH;

5) ¢opmupoBaHusT  KYJbTYpbl  310POBbSI H  3MOHHOHAILHOTO
0/1aromoJry4us:

— OCO3HaHUE€ IIeHHOCTH ©Oe30macHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH TMpaBUJl 0OE30IaCHOTO TMOBEJACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, ¢ 3JEKTPUYECKUM M TEIJIOBBIM OOOpYy/IOBaHUEM B
JOMaITHUX yCIOBUSX;

— c(pOpMHUPOBAHHOCTh HaBbIKa peQUIEKCUHU, MPU3HAHHE CBOEro IMpaBa Ha
OIMOKY 1 TAKOTO K€ MpaBa y JPYyroro 4eJ0BeKa;

6) TPy10BOr0 BOCTIMTAHMSA:



— aKTUBHOE y4YacTHE B PCIICHWH NPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTenbHOM OpraHM3alldh, TOopoaa, Kpasg) TEXHOJOTHMYECKOM |
COIMAIPHON HAIPABJICHHOCTH, TPEOYIOIIHNX B TOM YHCIIe U (PHU3NUECKUX 3HAHUH;
— UHTEPEC K MPAKTUUECKOMY M3YyUECHHIO TPOQECCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMS

— OpHWeHTAIUsl Ha TpPUMEHEHHE (U3MYECKUX 3HAHWW JJIS PEIICHUS 3a1ad B
0o0JIacTH OKpY’KarIlel cpeabl, IJIAaHUPOBAHMS TIOCTYNKOB M OLIGHKH HX
BO3MOXHBIX TTOCJICJICTBUM JIJIsI OKPY>KAIOILIEH Cpebl;

— OCO3HaHHE TJIO0AIBHOrO XapakTepa 3KOJIOTHYECKUX IMpOOJIeM M IyTeld HX
pelieHus;

8) agmanTanMM K W3MEHSIIOIIMMCSI YCJIOBHSAM CONMAJBLHON W NPHUPOIXHOI
cpeabl:

— TOTPEOHOCTh BO B3aMMOJCHCTBUM TP BBITIOJHECHUU HCCICIOBAaHUM U
MPOEKTOB (PU3UUECKON HAITPABIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAMIPYTHUX;
— TOBBIIICHHE YyPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO
JeSITSIIbHOCTE;

— mOoTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUM, B TOM YKCIIe (DOPMYITUPOBATH
WJICH, TIOHATHS, THIIOTE3bI O PU3HIESCKUX 00BEKTaX M SIBJICHUSIX;

— 0CO3HaHUE JAe(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEHW B 00JIaCTH
107637097

— TUTAaHUPOBAHHWE CBOCTO PAa3BUTHSA B TNPHOOPETEHWH HOBBIX (PU3HMYCCKUX
3HAHUM;

— CTpPEMJICHHE aHAIM3UPOBATh M BBISBIIATH B3aMMOCBS3U MIPUPOIBI, OOIIECTBA U
SKOHOMMKHU, B TOM YHUCJIE C UCIIOJIb30BaHUEM (PU3UUYECKUX 3HAHUH;

— OIICHKA CBOUX JEUCTBUM C Y4YETOM BIIMSHUSA Ha OKPYXKAIOIIYK Cpeny,
BO3MOXKHBIX TJIOOAJIBHBIX ITOCIICACTBHIA.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBOoe€HMsI TpOrpamMMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
obmero  obOpazoBammsi y  oOydaromerocss  Oyaytr — chopmMupoBaHbI
MeTanpeaMeTHbIE pe3yJabTaThl, BKJTFOYAFOIIIHEC MI03HABATEIILHBIC
YHHUBEpCaJbHbIE Y4YeOHBIE JCHCTBHs, KOMMYHHKATHBHBIC YHHUBEpCAIbHBIC
y4eOHBIE ICHCTBUS, PETYJISTUBHBIC YHUBEPCAIHHBIC YICOHBIC NCHCTBUSI.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eliCTBHS



Ba3zoBble JJoruueckue 1eMcTBUSA:
BBISIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHBIC MIPU3HAKN OOBEKTOB (SIBJICHHI);
YCTaHABIMBATh CYLIECTBEHHBI MpU3HAK KiIacCU(UKAIMU, OCHOBAHUS IS
000011IeHNS M CPABHEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOJIIOIEHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITh IPUYMHHO--CII€JCTBEHHBIE CBSI3U MPU U3yUYEHUH (PU3UUECKUX SBJICHUN
U MPOIECCOB, JIeJaTh BHIBOJIbI C HUCTIOJIb30BAHUEM JIETYKTUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFOUEHU, BBIJIBUTATh TUIIOTE3bl O B3AUMOCBSI3X (PU3UUECKUX BEIIUYNH;
CaMOCTOSITENIbHO BBIOMpATh CIOCO0 perieHus yueOHOW (HU3NYecKoi 3amaun
(cpaBHEHME HECKOJIbKMX BapUAHTOB PEIICHUs, BHIOOP Haubojee MoaXosIero
C YU4€TOM CaMOCTOSTEIILHO BbIIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebcKue 1eCTBUSA:
HCII0JIB30BaTh BOIIPOCHI KaK HCCIIEIOBATENbCKUN HHCTPYMEHT ITO3HAHMS;
MIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN
bu3HYecKuil IKCIEPUMEHT, HEOOJIBIIIOE UCCIEeI0BaHNE (DU3NUECKOTO SIBJICHUS;
OLICHHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAILINIO, TIOJYUYECHHYIO B
XO/JI€ UCCIEA0BAHMS I SKCIIEPUMEHTA;
CaMOCTOSITeNTbHO (OPMYJIMPOBATH OOOOIIEHUSI U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOTO HA0JIIOIEHUS, OIbITA, UCCIIEI0BAHUS;
MIPOrHO3UPOBATh BO3MOXKHOE JajibHeiIIee pa3BUTHE (PU3HMUECKUX MPOILIECCOB, a
TaK)K€ BBIJIBUTAaTh MPEANOJIOXKEHUA 00 MX Pa3BUTUHU B HOBBIX YCJIOBHSIX U
KOHTEKCTaXx.

Pabora ¢ undgopmanueii:
MPUMEHSATDH PA3TMYHbBIE METO/IbI, HHCTPYMEHTBI U 3aIIPOCHI IIPU MIOUCKE U 0TOOpE
uH(OpMAIUU WM JAHHBIX C Y4YETOM MpPENJIOKEHHOW Y4yeOHOW (u3nuecKon
3a/1ayu;
aHAIN3UPOBaTh, CHUCTEMATHU3UPOBATh MW HHTEPIPETUPOBATH HHGOPMAIIHIO
pa3IMYHbIX BUAOB U (HOPM IMpEICTaBICHHUS,
CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO ((OPMY TpeACTaBICHUS HH(OPMALIIU
U WUTIOCTPUPOBATH PEIIaeMble 3aJaul HECIOKHBIMA CXEMaMHU, JUarpaMmmamu,
WHOU TrpaduKOM U X KOMOMHAITUSMH.

KoMMyHuKaTHBHBIE YyHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:
B X0J1e 00CYXKIeHUsI y4eOHOTO MaTepualia, pe3yibTaToB JIa0OPATOPHBIX padoOT U
IPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/1a€MOM TeMbI U BbICKa3bIBaTh



UJIeH, HAIlCJICHHbIC Ha peIlleHUe 3a7add U MOoaAepKaHue OJ1aroskeaaTeIbHOCTH
OOIICHUS;

COIIOCTABJISITh CBOM CYXKACHHS C CYXICHUSMH JIPYTMX YYaCTHHUKOB JIMAJIOra,
OOHAPYKUBATh Pa3ININE U CXOACTBO MO3HUIIHIA;

BBIPA)KATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IIMChbMEHHBIX TEKCTAX;

MyOJIMYHO TPEICTABIATh PE3YJIbTaThl BBIITOJIHCHHOTO (DU3HYECKOrO OIbITa
(9KCTIepUMEHTA, HCCIICI0OBAHMS, TIPOCKTA);

MOHMMATh M HCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIUBUAYATbHON
paOOoThI IIPH PEIICHUN KOHKPETHON (PU3UYCCKOM MPOOIIEMBI;

MIPUHUMATD IICJIM COBMECTHOM JIeITEeIbHOCTH, OPraHU30BbIBATh JCHCTBUS 110 €6
JOCTHXKCHHIO: PACIIPEACIATh POJIM, OOCYXJIaTh MPOIECCHl M PEe3yJIbTAThI
COBMECTHOM paboOThI, 0000I11aTh MHECHHUS HECKOJIbKHX JIFO/ICH;

BBITIOJIHATh CBOIO YacTh PadOThI, JOCTUTAas KA4eCTBEHHOrO pe3yJibTara II0
CBOCMY HAIPABJICHUIO W KOOPIWHHPYS CBOW JCUCTBUS C JIPYTUMH WICHAMU
KOMAaH/IBL;

OLICHMBAaTh KAa4eCTBO CBOErO BKJIaJa B OOIIMHA NPOAYKT I10 KPUTCPHSIM,
CaMOCTOSITENILHO CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aHMMOICHCTBHSL.

PerJIHTHBHLIe YHUBEPCAJIBbHBIC yqeﬁﬂme I[eﬁCTBHH

Camoopranu3anus:
BBISIBIISITH TTPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMIMX IS
perieHus: pU3NIECKUX 3HAHUM,
OPUEHTHPOBATHCS B PA3IMYHBIX  TOIXOJaX  TPUHATHS  pEIICHUN
(MHAMBUAYATBHOE, TPUHSATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUHN TPYIIoi);
CaMOCTOSATEIILHO COCTABJISTh AJITOPUTM PEIICHUS (PHU3NIECKON 3a/1a91 WITH TIJIaHa
HCCIIEOBAHMS C YIYETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeJTaracMble BapHaHThI PEIICHHIA,
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/JIEKT:
JaBaTh aJIeKBaTHYIO OLICHKY CUTYaIluu U TIpejiarath riaH e€ N3MCHCHHUS,
OOBSICHATH  TPUYUHBI  JOCTHIKCHHS (HeOCTIKEHUSI)  PE3yJIbTaTOB
NESTELHOCTH, IaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTH (B TOM YHCJIE B XOJ BBITIOJIHCHUS
(GU3HIECKOT0 MCCISAOBAHMS WM MPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
WU3MCHMBIIIMXCSI CUTYaIlui, YCTAHOBJICHHBIX OIMUOOK, BOZHUKIIIMX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa eI U YCIOBHSIM;



CTaBUTH ce0si Ha MECTO JPYroro 4eioBeKka B XOJ€ CIOpa WJIM JUCKYCCHH Ha
HAay4YHYIO TEMY, [IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MPU3HABaTh CBOE MPABO Ha OMIMOKY MpU pelieHnH (PU3WYecKux 3aad Wiu B
YTBEPKICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYTOro.

IHPEAMETHBIE PE3YJIBTATbBI

K koHily 00yueHus B 7 Kjacce peMETHbIEC PE3yIbTaThl HA 6a30BOM

YPOBHE JTOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUINA:
MCIIOJIH30BATh MOHATHUS: (PU3NYECKUE U XUMUYECKUE SBIICHUS, HAOIIOICHHE,
AKCIEPUMEHT, MOJIeNIb, THUIOTE3a, E€AUHUIIBI (PU3UYECKUX BEIUYUH, aToM,
MOJIEKYJia, arperaTHble COCTOSHUS BelllecTBa (TBEPI0E, KUIKOE, Ta3000pa3HOe),
MEXaHHYECKOE ABUKEHHE (PaBHOMEPHOE, HEPABHOMEPHOE, IPSIMOJIMHENHOE),
TPaeKTOPHS, paBHOJICHCTBYIOMAS cujia, AedopManust (yrnpyras, IiacTadeckasi),
HEBECOMOCTbH, COOOIIAIOIINECS COCYBL;
paznmuuarh siBeHus (Aud@ys3us, TEmIoBoe JBMXKEHHWE 4YacTUIl BEIIECTBa,
PaBHOMEPHOE JBUKECHUE, HEPaBHOMEPHOE JIBUKEHHUE, WHEpLHS,
B3aUMOJICHCTBUE TE€JI, PAaBHOBECHE TBEPABIX TEJI C 3aKPEIIEHHOM OCHIO
BpallleHMs], Tlepeqaya JaBJICHUS TBEPJBIMU TEJIaMU, XUJKOCTSIMU U Ta3aMu,
aTMoc(depHoOe aBjieHUE, IIJIaBaHUE TeJl, TPEBPAICHUS] MEXaHUUYECKON IHEPTHH )
0 OINMCAHUID MX XapakTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBICHUE;
pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3NUECKUX SIBJICHUN B OKPYKAIOIIEM
MUpE, B TOM 4ucje (PU3NYECKHE SIBICHUS B MPUPOJE: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMHA CKOPOCTSIMU B JKMBOM U HEXKUBOM MPUPOJIE, NEUCTBUE CUIIBI TPEHHUS
B TIPUPOJIC U TEXHHUKE, BIUSHAE aTMOC(PEPHOTO JaBICHUS HA KUBOW OPraHU3M,
IJIaBaHUE PbIO, pblYark B TEJI€ YEJIOBEKA, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO
3a/1a4y B yueOHYI0, BBIJIEIATh CYIIECTBEHHbIC CBOMCTBA (MTPU3HAKH ) (DU3UYECKUX
SIBJICHU;
OMKCHIBATh W3Y4YEHHBIC CBOWCTBA Tel W (PU3WYECKUE SBICHUS, HCIIOIB3YS
dbusznyeckre BeNUYMHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BPEMs, MYyThb,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BEC Tena, CUjia
TpeHusi, JaBieHue (TBEPIOrO Teia, KUAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHH4YecKas paboTa, MOIIHOCTD, IUICYO CHJIBI, MOMEHT CHIIBI, KO3(OHUITUSHT
MOJIE3HOr0 JEHCTBUSI MEXaHU3MOB, KUHETUYECKAasl U MOTEHINAIbHAsI SHEPTHs ),
OpU OINUCAHUU TPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIOIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS M EIUHUIIBl (PU3NYECKUX BEIWYUH, HAXOIUTH
(dbopMyIIBI, CBS3BIBAIONINE JAHHYIO (PH3WYECKYIO BETUYUHY C JAPYTUMH



BEJIMYMHAMH, CTPOUTh TpaduKu M3YYEHHBIX 3aBUCUMOCTEH (pU3MYecKux
BEJINYUH,;

XapaKTepU30BaTh CBOWCTBA Tell, PU3NUECKUE SIBICHUS U MPOILIECCHI, UCIOIb3YS
MpaBWIa CIOKEHUSI CUJl (BAOJb ONHOW mpsiMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH ApxuMe[a, MPaBUJIO paBHOBECHs pbiyara (0J0Ka), «30JI0TOE MPABUIIO»
MEXAHUKH, 3aKOH COXpPaHEHUS MEXAaHMYECKOW HHEpruu, NpuU 3TOM JaBaTh
CIIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBACHATH (PU3MUECKHUE SBJICHUS, IPOLIECCH U CBOMCTBA TE€J, B TOM YHUCJE U B
KOHTEKCTE CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
MPUYNHHO--CJIE/ICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1-2 mormueckux
maroB ¢ omnopod Ha 1-2 wu3y4yeHHBIX CBOWCTBA (PU3MYECKUX SBJICHUH,
(bu3HYeCcKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3a7aud B 1—2 JNEHCTBUS, HUCIONB3Ys 3aKOHBI U (HOPMYIIBI,
CBSI3BIBAIOIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHANIM3a YCIOBHUS 3aJadd
3aMMUChIBaTh KPATKOE YCIOBUE, MOACTABIATh PU3NYECKUE BETUUUHBI B (POPMYIIbI
U TPOBOAMUTH PAcU€Thl, HaXOJUTh CIPABOYHBIC JIaHHBIE, HEOOXOAMMBIC IS
pellleHrs 3agad, OLICHWBATh PEATUCTHYHOCTh IOJYYEHHOH (DU3UUYECKOM
BEJINYUHBI;

pacno3HaBaTh NpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (PU3NYECKHUX
METOJOB, B OMKMCAHUMN UCCIEAOBAHUS BBIACISATH IPOBEPSEMOE MPEAIOIOKEHHUE
(rumoresy), pa3inyaTh U HHTEPIPETUPOBATH MTOIYYEHHBIA pe3yIbTaT, HAXOAUTh
OIIMOKH B XO/€ ONbITA, I€JaTh BBIBOJbI 0 €0 pe3yjbTaTaMm;

IPOBOJUTH OMBITHl MO HAOIIOACHUIO (PU3NYECKUX SIBICHUM WM (PU3NUECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh IPOBEPSEMbIE MPEAINOJIOKEHUS, COOUPATH
YCTAHOBKY M3 MPEIJIOKEHHOIO0 OOOpYIOBaHMUs, 3alHUCHIBATH XOJ OIbITA H
bopMyIUpOBATH BHIBOIHI,

BBITIOJIHATD NPSAMbIE W3MEPEHUs] PACCTOSHUSA, BPEMEHU, MAcChl Tena, 00bEéMa,
CWJIBI U TEMIIEPATyphl C UCIOJIb30BAaHUEM aHAJIOIOBBIX U LU(POBBIX MPUOOPOB,
3alMChIBaTh I[OKa3aHWs MNPUOOPOB € YUETOM 3aJlaHHOM  aOCONIOTHOMU
ITOIPEIIHOCTH U3MEPEHU;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (DM3MYECKOM BETUYMHBI OT
OpPYrol € HCHOJIb30BAHMEM TMPSAMBIX HW3MEPEHUM (3aBUCUMOCTU MYTHU
PAaBHOMEPHO JABMXKYILIEroCs Tela OT BPEMEHU JBH)KEHHUS TENa, CHIIbl TPEHUS
CKOJIBKEHMS OT Beca Tejla, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH Ten U
HE3aBUCHUMOCTH CHJIbl TPEHHUS OT IUIOIIAJA COIPUKOCHOBEHHUS TEN, CHUIIbI
YOPYrOCTH OT YAJUHEHHUS NPYXKHUHBI, BBITAJKUBAIOIIEH CHUJIIBI OT 00BEMA
MOTPY>KEHHOW YacTH TeJla U OT IUIOTHOCTH >KUJKOCTH, €€ HE3aBHCHUMOCTHU OT



IUIOTHOCTH TejJa, OT TJIyOMHBI, Ha KOTOPYIO TMOTPYXEHO TEJNO, YCIOBUMN
IUTaBaHMSI Te€J, YCIIOBUM paBHOBECHS phlyara MU OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAHUHM y4eOHOTO HCCIEA0BaHUsA, COOUpaTh YCTaHOBKY M BBITIOJHSTH
U3MEpEeHHsI, CJenys TMPeUIOKCHHOMY IUIaHy, (QHUKCHPOBATh pPe3ybTaThl
MOJIYYCHHOW 3aBUCUMOCTU (DU3UYECKUX BEIUYMH B BHUAC IPEAJIOKECHHBIX
TabIUI ¥ TpaUKOB, 1E1aTh BEIBOJBI 110 pe3yJIbTaTaM UCCIIETOBaHMS;
MPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIMYHMH (TJIOTHOCTH BEIIECTBA
KHUIKOCTU U TBEPJOTO TeJa, CUjla TPEHUS CKOJIbKEHHS, TaBJICHHE BO3IyXa,
BBITAIKUBAIOIIAS CUJIA, ICUCTBYIONIASl HA MOTPYXKEHHOE B JKUJIKOCTh TEIO,
KO3(QQUIMEHT MOJE3HOr0  JEHCTBUS  HPOCTBIX MEXAaHU3MOB),  Clenys
MPEII0KEHHOW MHCTPYKIIMU: TIPH BBHITIOJHEHUN U3MEPEHUN COOMpaTh
AKCIIEPUMEHTAIBLHYIO YCTAHOBKY M BBIUUCIISITh 3HAUEHUE HCKOMOM BEJIMUNHBI,
coOJI0/1aTh MPaBHIIa TEXHUKK 0€30MacHOCTU TP padboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

YKa3bIBaTh MPUHLUIBI ACHCTBHUS MPHUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETp, JAMHAMOMETp, COOOILAIOIIMECs COCyabl, OapomeTp, pblyar,
MOJIBMYKHBIN M HEMOJIBYXKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTh;

XapaKTepU30BaTh MPUHIMIBI IEHCTBUS MU3yUYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOKCTB C OMOPOM HAa UX ONUCAHUs (B TOM YHCIIE: MOJUIMITHUKA, YCTPOUCTBO
BOJIONIPOBO/IA, THIPABIMYECKUNA Tpecc, MaHOMETP, BBICOTOMEp, MOPITHEBOM
HAcCOC, apeoMeTp), UCIOJIb3Yysl 3HAHUA O CBOMCTBAaX (PU3UYECKUX SIBICHUU U
HeoOxouMbIe (PHU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH MPUMEPHI (HAXOAUTh MH(POpPMALMIO O MpUMEpax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MTOBCEAHEBHOM XKU3HU JIJIs1 0OecTeueHUsI
06e30macHOCTH MpU OOpaIIeHUH ¢ MPUOOpPAMU U TEXHUYECKUMH YCTPOHUCTBAMH,
COXPAaHEHHUS 3J0POBbS M COOJIOACHHUS HOPM JKOJOTHYECKOTO MOBEACHUS B
OKPY’KAIOIIEN CPELE;

OCYUIECTBJISATH OTOOP UCTOYHUKOB MH(popmaiuu B IHTepHETE B COOTBETCTBHUU C
3aJJaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUU U MyTEM
CPaBHEHHUSI Pa3IMYHbIX UCTOYHUKOB BBIICIATh HHPOPMALIHIO, KOTOPAs SABISETCS
MPOTHUBOPEUYMBOI WJIM MOXKET OBITh HEAOCTOBEPHO;

UCIOJIb30BaTh MPH BBIMOJIHEHUH Y4YeOHBIX 3aJaHUi Hay4HO--TIOMYJISIPHYIO
TuTepaTypy (U3HUECKOro COAEpX aHUs, CIIPABOYHBIE MaTepUasbl, PECypChl
cetu  MHTepHeT, BmameTe npuéMaMM ~ KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHust HHPOPMALIUU U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 UCTOYHUKOB HH(POpMaInK (HU3HUECKOTO COJIEPKAHMS, B TOM YHCIIE
nyOJIMYHO J1enaTh KpaTKUe COOOIICHHs O pe3yibTaTaxX MPOEKTOB MM YU4eOHBIX



UCCIICIOBAaHUM, MPU 3TOM TPAMOTHO HCIOJIb30BaTh WM3YyYCHHBIM MOHATUHHBINA
amrapar Kypca (pu3HuKd, COMPOBOXK/IATh BRICTYILICHHE MPE3SHTAINCH;

MpPU  BBHIMOJHEHWH YYEOHBIX TPOCKTOB W HWCCICAOBAHHWMA PACIPEACIISThH
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/layaMU, CIIEIUTh3a
BBITIOJIHCHUEM ILIaHA JCHCTBHUM, aJIeKBaTHO OICHHWBATh COOCTBEHHBIM BKJIAJIB
JEATEIbHOCTh TPYMIbI, BBICTpaMBaTh KOMMYHHUKATUBHOE B3aHMMOJICUCTBUE,
YUYUTHIBAsi MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenwus B 8 kjlacce MpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpakaTh CHOPMUPOBAHHOCTh Y 00YyYAIOIIUXCS YMEHUI:
HCII0JIb30BaTh MOHATHUS: Macca M pa3Mephbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpPETaTHBIE COCTOSIHUS BEMIECTBA, KPUCTAIUINYECKUE U
aMmopdHBbIe Tea, HACHIIIICHHBIN U HEHACHIIIIEHHBIN Tap, BIaXHOCTh BO3/1yXa,
TeMIeparypa, BHYTPCHHSII SHEpPrusi, TEIUIOBOM JBUTATEllb, 3JIEMEHTAPHbBIN
AJIEKTPUYECKUI 3apsl, JIEKTPUUECKOE I0JIe, MPOBOJAHUKHN U JTUAJICKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;
paziuuarh SIBJIEHUs (TEIJIOBOE pacCIIUPEHHE U CXKaThe, TeIvionepeaaya,
TEIUIOBOE PAaBHOBECHE, CMayMBaHWE, KaMWUISIPHBIE SBJICHUSA, HCIapeHUe,
KOHJEHCAIUs, IUIaBJIE€HUE, KpUCTAUIM3alusa (OTBEpJACBAHUE), KUIICHUE,
Temionepeaaya (TEIONPOBOAHOCTh, KOHBEKIIUS, HU3Iy4YCHHUE), SIEKTpU3AIUS
T€JI, B3aWMOJICICTBUE 3apSIOB, NECUCTBUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICHCTBHE MArHUTOB, JCMCTBME MArHUTHOTO MO Ha
MPOBOJHUK C TOKOM, OJJEKTPOMAarHWTHas HWHAYKIHSA) 1O OMNUCAHUIO WX
XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(dusnyecKoe SIBICHUE;
pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UUYECKUX SBJICHUN B OKPYI)KAIOIIEM
MHpE, B TOM YHClIe PU3NUCCKUE SIBJICHUS B IIPUPOJIC: TIOBEPXHOCTHOE HATSHKCHUE
Y KalWUIAPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B PUPOJE, n3inyueHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, WHeEs,
CHera, OJIEKTPUYECKHE SBJIEHUs B aTMocdepe, dISKTPUUYECTBO KHUBBIX
OPraHU3MOB, MarHUTHOE TOJIe 3eMIIH, Jpeld MOI0COB, POJIb MATHUTHOIO OIS
JUISL )KU3HU Ha 3emile, MOJIIPHOE CHUSIHUE, TTPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO
3a/1a4y B Y4eOHYI0, BBIJIEIATh CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKHN ) PU3HUUECKUX
SIBJICHUM
OMUCHIBATh H3YUYCHHBIE CBOWCTBA TEJ M (PU3MYECKUE SIBIICHHS, HCIOJIb3Ys
dbuzuyeckre BeTUYUHBI (TeMIlepaTrypa, BHYTPEHHSSI DHEPrusi, KOJIMYECTBO
TEIUIOTHI, YJieJIbHAA TEIUIOEMKOCTh BEIIECTBA, YyJEIbHas TEIJIOTa IUIABJICHHS,
yAeNbHas TEIIoTa MmapooOpa3oBaHUs, yAeiIbHAs TEIJIOTa CrOpaHUs TOIUIMBA,
KO3 GUIHEHT TOJIE3HOTO JICSUCTBUS TEIUIOBOM MAaIIMHBI, OTHOCHTEIIbHAS



BJIQXXKHOCTh BO3JyXa, OJJICKTPUUYECKUN 3apsll, CHJIa TOKa, JJIEKTPUUYECKOE
HaIpsSOKEHWE, CONPOTUBIICHHE  MPOBOJHUKA, YJIEJIBHOE  COMPOTHUBIICHUE
BEIIECTBA, paboTa M MOIMHOCTh JJICKTPUYECKOTO TOKA), TPH OIMHUCAHUU
NpPaBWJIBHO TPAaKTOBaTh (PU3MYECKUNA CMBICI UCIHOJB3YEMbIX BEJIUYMH,
0003HaYCHUS ¥ €AMHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh  (OPMYJIbI,
CBSI3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEJIWYUHY C APYTUMHU BEITUYHHAMH,
CTPOUTH TPaPUKN U3YUECHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKkTepru30BaTh CBOMCTBA TeJl, (DU3UUYECKUE SIBICHUS U MPOLIECCHI, UCTIOIb3YS
OCHOBHBIE  TOJOXKEHUS  MOJIEKYJSPHO--KMHETHUYECKOW  TEOPHUH  CTPOECHUS
BEIIECTBA, MPUHIUIT CYNEPIO3UIUHU TIOJIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsaaa, 3akoH OMa i ydacTka 1end, 3akod Jxoyns—JIenna,
3aKOH COXPaHEHUS PHEPTUH, MPHU ITOM JIaBaTh CIOBECHYIO (DOPMYJIUPOBKY
3aKOHA U 3allMChIBATh €T0 MAaTEMaTUUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3NYECKHE MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyalui MPAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITh
MPUYUHHO-CJICJICTBEHHBIE CBSI3H, CTPOUTh OOBsSCHEHHE W3 1-2 JOrm4ecKux
miaroB ¢ omopoid Ha 1-2 u3y4YeHHBIX CBOWCTBA (PU3UYECKUX SBICHUH,
($u3HYEeCKUX 3aKOHOB MJIA 3aKOHOMEPHOCTEH;

pemarb pacyéTHble 3a7aud B 2—3 ACHCTBUSA, UCHOJIB3Ysl 3aKOHBI U (POPMYIIBI,
CBsI3bIBalONIME (DU3NUYECKUE BEJIWYMHBI: Ha OCHOBE aHaJM3a YCJIOBHS 3aJlaud
3alMChIBATh KPAaTKOE YCJIOBHUE, BBISIBIATH HEIOCTATOK JNAHHBIX MJI PEIICHUS
3a/aud, BBIOMpaTh 3aKOHBI W (OPMYJbI, HEOOXOIWMBIE JIsi €€ pelICHHS,
MPOBOAUTh pacy€Thl W CpPaBHUBATh TMOJY4YEHHOE 3HA4YeHHE (PU3NUECKO
BEJINYMHBI C U3BECTHBIMU JIAHHBIMH;

pacrno3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIH (PUZNYECKUX
METOJIOB, HCIIOJb3Yysl OINHCAaHUE WCCIIEIOBAHMS, BBIJEIATh IPOBEPSEMOE
MPEANONOKEHHE,  OIEHUBATh  MPABUIBHOCTh  TOPSAKA  MPOBEACHUS
UCCIIEJOBAHUS, 1€JIaTh BBIBOJBL;

IPOBOJUTH OIBITHI MO HAONIOACHUIO (PU3UYECKHUX SIBJICHUN WU (PU3NUYECKHUX
CBOMCTB Tell (KalWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTh JIABJIICHHUS BO3/yXa OT €ro
00b€Ma, TemmepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHUS W HArpeBaHUs MpU
U3JyYEHUH OT I[BETa M3Jyyarollel (MOoriouaroieil) moBepXHoCTH, CKOPOCTh
UCIIAPEHUS] BOABI OT TEMIEPATypbl XKUIAKOCTU W IUIOMIAAA €€ MOBEPXHOCTH,
ANEKTpU3alMs  Tel W B3aUMOJCHCTBHE  DJIEKTPUUYECKUX 3apsizioB,
B3aUMOJICHCTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaJW3allisl MarHUTHBIX MOJIeH
MOCTOSIHHBIX MAarHuTOB, JEWCTBUSI MATHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM,
CBOMCTBA 3JICKTPOMArHWTa, CBOWMCTBA JJIEKTPOABUIATENSl MOCTOSHHOTO TOKA):
dbopMyIHpOBaTH MPOBEPSIEMbIE TTPEANOIOKEHUS, COOUPATh YCTAHOBKY M3



PEJIOKEHHOT0 00OpYy/0BaHMS, OIMUCHIBATH XOJI OMbITa U (POpMYyIUpOBATh
BBIBO/IbI;

BBITIOJIHATh MPSIMbIE HM3MEPEHHS] TEeMIEPAaTypbl, OTHOCUTEIbHOM BIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HAMPSYKEHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX IPHUOOPOB U
JATYMKOB (PU3NYECKUX BEIIMYUH, CPABHUBATH PE3YJIbTAThl U3BMEPEHUN C yUETOM
3aJ1aHHON a0COJIIOTHOM MOTPEIIHOCTH;

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKOH BETUYMHBI OT
JIPYTroi C UCMONB30BAHUEM MPSAMBIX U3MEPEHHUI (3aBUCMMOCThH CONPOTUBICHUS
OPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJH IONEPEYHOTO CEYEHUS U YAEIBHOIO
COIIPOTHUBJICHUS BEILECTBA IIPOBOAHUKA, CUJIbI TOKA, UAYILEr0 Yepe3 IPOBOJHUK,
OT HAIpPsKEHUS Ha MPOBOJHUKE, HCCIECIOBAHUE IIOCIEAOBATEIBHOIO U
napajjieIbHOTO COEAMHEHUN MPOBOJAHUKOB): IUIAHUPOBATH HCCIEIOBAHUE,
coOUpaTh YCTAHOBKY M BBIMOJHATH U3MEPEHUSI, CIEYs IPEAT0KEHHOMY IIJIaHy,
(uKCUpOBaTh pe3yNbTaThl MOJTYYEHHOH 3aBUCUMOCTH B BHJAE TaOIul U
rpaduKoB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM MCCIIECTOBAHMS;

OPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3MYECKUX BelIMuuH  (yJerabHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTHBIIEHHWE NMPOBOJHUKA, paboTa MU MOIIHOCTH
AIEKTPUUYECKOrO TOKA): IUIAaHUPOBATH U3MEPEHHUS, cobupatpb
OKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIeNys IPEUIOKEHHOW WHCTPYKIUH, H
BBIYHCIIATH 3HAYEHHE BEJIUYUHBI;

coON0/IaTh TpaBUiia TEXHUKKA O€30MacHOCTU TpH padore C¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPUHILMIIBI AEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONUCAaHUA (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETD, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKON
SHEPTHUH, IEKTPOOCBETUTENBHBIE TPUOOPHI, HArpeBaTENIbHbIE ANEKTPONPUOOPHI
(npumepsr), JNEKTPUYECKUE IIPENOXPAHUATEIIH, DIIEKTPOMArHur,
AJNIEKTPOJBUraTENb MOCTOSIHHOTO TOKa), MCHONb3ysS 3HaHUS O CBOMCTBAx
bu3HYecKuX SBICHUN U HEOOXO0UMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCTHIE TEXHUUYECKUE YCTPOMCTBA M M3MEPHUTENbHBIE PUOOPHI
[0 CXEMaM M CXEMaTUYHBIM PHUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, [IBUTATElIb BHYTPEHHETO CTrOpPaHUs, 3JIEKTPOCKOII,
peocTar), COCTaBIATh CXEMbl AIEKTPUUECKHUX IIENeH C TMOCleq0BaTEIbHBIM U
MapajuyieIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jnyasl YCIOBHblE O0O3HAaYEHUS
DJIEMEHTOB DJIEKTPUUYECKUX LIETIEH;



IPUBOAUTH TPUMEPHI (HAXOAUTh MHOOPMAIMIO O MPUMEpPAX) MPAKTHUYECKOTO
UCIIOJIb30BAaHUS (PU3NUYECKUX 3HAHUHN B TTOBCEAHEBHOM KU3HU JJIs1 O0CCIICUCHUS
0e30macHOCTH MPU OOpaIIeHUH ¢ MPUOOpPAMU U TEXHUUYECKHUMH YCTPOHCTBAMH,
COXpaHEHUs 3/I0POBbsI M COOJIIOJICHUS HOPM DKOJOTUYECKOTO TOBEACHUS B
OKpY>Kalollen cpeje;

OCYIIECTBIISTH TOUCK MH(POopMaIuu Gu3ndeckoro coaepxanus B UnrepHete, Ha
OCHOBE UMCIOIINUXCS 3HAHUN U IMTyTEM CpaBHEHUS JOMOTHUTEIBHBIX HCTOYHHKOB
BBIICIIATh WH(OPMAITHIO, KOTOpas SIBJISICTCS MPOTHBOPESYMBOM MU MOKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh TPH BBHITIOJIHEHUH Y4YeOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
TUTEPaTypy (U3MYECKOTO COACpXKAHUS, CIIPABOYHBIE MaTepUaIbl, PECypChl
cetu  HMHTEepHeT, BiameTh npuéMaMM  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U KPATKUE YCTHBIE COOOIICHMS, 00001I1as
nH(pOpMAIHIO U3 HECKOJBKUX MCTOYHHKOB (DM3UYECKOTO COJEPIKAHHS, B TOM
qrcie myOJIUIHO IIPE/ICTABIISTh pe3ynbTaTh POCKTHOU WM
UCCJIEIOBATENIbCKOM  JIEATENIbHOCTH, TP HOTOM TPaMOTHO MCIOJIb30BaTh
M3YUYEHHBIN MOHATUIHBIN anmapaT Kypca (pu3uKu, COPOBOKIATH BEICTYILJICHUE
MPE3CHTAlUE;

IIPY BBITIOJIHCHUH YYEOHBIX MMPOCKTOB U MCCIICIOBAHUN (PU3NYSCKHUX MPOIIECCCOB
pacnpenensiatb OOS3aHHOCTH B TPyNI€ B COOTBETCTBUU C MOCTaBICHHBIMU
3a/layaMu, CJIEJUTh 3a BBHIIOJHEHHEM IUTaHa JCUCTBHI U KOPPEKTHUPOBATH €TO,
aJICKBaTHO OIICHMBATh COOCTBEHHBIH BKJAL B JEATCILHOCTh TPYIIIHI,
BBICTpaWBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHE, TPOSIBIISII TOTOBHOCTH
paspemaTh KOHQIUKTHI.

K xoniy o0yuenus B 9 kiiacce mpeIMeTHbIC PE3yIbTaThl HA 0A30BOM
YPOBHE JIOJKHBI OTpaxaTh CHOPMHUPOBAHHOCTH Y 00YUAIONUXCST YMCHHM:
UCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepUalibHAs TOUKA, TPACKTOPHSI,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOTO  JBIDKEHUs, jAedopmanus  (ymnpyras,
MJIACTUYECKast), TPEHUE, IIEHTPOCTPEMUTEIHLHOE YCKOPEHUE, HEBECOMOCTh H
Meperpy3Ku, IEHTP THKECTH, aOCOMIOTHO TBEPIOE TENIO, IIEHTP TSIKECTH
TBEPAOTO Tella, pPaBHOBECHE, MEXaHWYECKHE KOJICOAHWS ¥ BOJHBI, 3BYK,
uHGpa3ByK U YIbTPa3BYK,  DJIEKTPOMAarHUTHBIE  BOJIHBI,  IIIKaJa
ANIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JATBHO30PKOCTh, CIIEKTPHI
WCITYyCKaHMsI U TIOTJIONICHHSI, alb(a-, OeTa- U TaMMa-u3IydeHus, H30TOITHI,
sIepHast SHEPTeTHKa,;
paznuyaTh SABJICHHS (PaBHOMEpPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBKEHUE, PABHOYCKOPEHHOE MPSMOIMHEHHOE ABUKEHUE, CBOOOIHOE TTaJICHUE



T€JI, PABHOMEPHOE JIBUYKEHUE 10 OKPYKHOCTH, B3aUMOJICUCTBUE TEJL,PEAKTUBHOE
IBWKEHHE, KojeOaTelnbHOE JABIKEHUE (3aTyXalolulMe ¢ BBIHYKICHHbBIC
KoJeOaHusl),  PE30HAHC, BOJHOBOE  JBWIXKEHUE, OTpPaXEHHE  3BYKa,
IPSMOJIMHENHOE PACIPOCTPAHEHHUE, OTPAKEHUE U IIPEJIOMIICHUE CBETA, IIOJHOE
BHYTPEHHEE OTPaKEHHE CBETA, Pa3JIOKEHUE OEJIOro CBETA B CIIEKTP U CIOKEHHE
CIIEKTPAJIBHBIX IBETOB, AUCIEPCUS CBETA, €CTECTBEHHAs pPagUOAKTHBHOCTD,
BO3HUKHOBEHHE JIMHEMYAaTOro CHEKTpa W3JIy4YeHHUs]) [0 OIUCAHUI0 HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(busnyeckoe SIBICHUE;

pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (DU3MUECKUX SIBICHUH B OKpPY’KArOIIEM
Mupe (B TOM 4yucie (PU3MYECKUE SIBJICHUS B NPUPOAE: MPUIUBBI U OTJIUBBI,
nBkeHUEe I1aHeT COJHEYHOM CHCTEMBI, PEAaKTUBHOE JIBU)KEHUE IKHBBIX
OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSCEHUE, CEUCMUYECKUE
BOJHBI, I[yHaMH, DJXO, IIBE€Ta Te€J, ONTUYECKUE SBICHUA B IPUPOLIE,
OMOJIOTUYECKOE NIEWCTBHE BUIUMOrO, YJIbTPa(UOIETOBOrO U PEHTTE€HOBCKOIO
U3JIyYEHUM, €CTECTBEHHBIM paJMOaKTUBHBIA (POH, KOCMHUYECKUE JIy4H,
PaaOaKTUBHOE U3JIy4YEHUE NPUPOJHBIX MUHEPAIIOB, NEUCTBUE PAAUOAKTUBHBIX
M3JIy4YeHUII Ha OpraHu3M 4eJIOBEKa), MPHU ATOM NEPEBOJUTH IPAKTUYECKYIO
3a/1a4y B y4€OHYI0, BBIICIISITh CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN ) (PU3UUECKUX
SIBJICHUM,

ONMKCHIBATh H3Y4YEHHBbIE CBOWCTBA Tell M (PU3MYECKUE SIBICHUS, HCIOIb3Ys
¢usnyeckue BeNMYMHBI (CpeOHSsI M MIHOBEHHash CKOpPOCTb Tella IIpu
HEPABHOMEPHOM  JIBMIKCHUHU, YCKOPEHHE, INEepEeMEIICHUE, IIyTh, YIJIOBasd
CKOPOCTb, CHJIa TPEHHU S, CUJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOIHOTO
najieHusi, BeC Tella, UMITYJbC Teja, UMIYJIbC CHJIbI, ME€XaHudeckas paboTta u
MOIIHOCTb, NOTCHUHUAJIBHAS DJHEPIUs TeNd, IOAHATOIO HAaJX ITOBEPXHOCTBIO
36MJIM, NOTEHUMAJIBHASI JHEPTUsl CHKATOW NPYKHWHBI, KHHETHYECKAST DHEPIHS,
MOJIHAsE MEXaHUYecKasi SHEPrus, Mepuoj M 4acToTa KojieOaHUH, JJIMHA BOJIHBI,
IPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, IOKAa3aTelb MPEJIOMIICHUS
Cpensl), TMpH ONHCAHWU TPABWIBHO TPaKTOBaTh (DU3MUECKUNH  CMBICI
UCIIOJIb3YEMBIX BEJIHMYMH, OOO3HAYEHUS M E€AUHHUIBI (PU3HYECKUX BEIUYMH,
HaXO0JUTh (hOPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (PM3UUECKYIO BEJIMUUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKH U3YYEHHBIX 3aBUCHUMOCTEH (U3MUECKUX
BEJINYNH,;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBJICHUS U MPOLECCHI, UCTIONb3Ys
3aKOH COXPaHEHHWsI DJHEPIUM, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHIIUII
CYIIEpPIIO3ULIMM CWJI, IPUHLUII OTHOCUTENBHOCTH [ anunes, 3akoHbl HproTOHA,
3aKOH COXPAHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUSA U IPEJIOMIICHUS CBETa,



3aKOHBI COXPAHEHHUS 3apsI0BOTO M MACCOBOTO YMCEN MpPH SEPHBIX PEaAKIUIX,
OpU 3TOM JaBaTh CJOBECHYIO (DOPMYJIHUPOBKY 3aKOHa U 3allUChIBaTh €ro
MaTEeMaTH4eCKOE BhIPAKECHHE;

OOBACHATH (PU3NUYECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallul NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBIATH MPUUMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX LIaroB C ONOpOn
Ha 2—3 W3YYCHHBIX CBOWCTBA (PM3MUYECKUX SIBICHUHU, (PU3NUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEM;

peuath pacuéTHble 3a1a4uM (ONMPAIOLINECS Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIB3YS 3aKOHBI U (DOPMYJIbI, CBA3bIBAIOLINE (PU3HMUECKHUE BEIIUYUHBL: Ha
OCHOBE aHaJIM3a yCJIOBHS 3314l 3alHChIBATh KPATKOE YCIIOBUE, BBISBISATH
HEJOCTAIOIINE WM U30BITOYHBIE JaHHbIE, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE  JUIsl  pEelIeHMsl, [POBOJUTh  pacdyéTbl U OLEHUBATh
PEATMCTUYHOCTD MOJyYEHHOT0 3HAaYeHUs (PU3NYECKON BETUYUHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXXHO PEIIUTh MPU MOMOIIHM (PU3NIECKUX
METOJIOB, MCIIOJIb3Ysl ONUCAaHUE MCCIENI0BaHUs, BBIACIATh IPOBEPSIEMOE
IOpPEINOoJIOKEHNEe,  OLEHUBATh  NPAaBWIBHOCTb  MOpPSAAKAa  IPOBEICHUS
MCCJIEIOBaHMSI, IeaTh BHIBO/IbI, MHTEPIPETUPOBAThH PE3yIbTaThl HAOIIOACHUN U
OTIBITOB;

IIPOBOJIMTH OIBITHI 10 HAOIONEHUIO (PU3NYECKUX SBICHUA WM (PU3NIECKIX
CBOMCTB Te (M3ydeHue BTOporo 3akoHa HproTOHa, 3aKk0OHa COXpaHEHUSIIHEPTHUH,
3aBHCHUMOCTh Mepuojia KojeOaHuil MpyKUHHOTO MasTHHKA OT Macchl Ipy3a M
KECTKOCTU TPY>KUHBI M HE3aBUCUMOCTh OT aMIUIMTYAbl MajblX KoJeOaHUiA,
OPSIMOJIMHEWHOE PACTIPOCTPAHEHHUE CBETA, Pa3jioKeHUe OeJIoro CBeTa B CIEKTD,
U3y4EHUE CBOWCTB M300pakeHUs B IJIOCKOM 3€pKaje M CBOMCTBU300pa)keHUs
npenMera B coOMparolieil JrH3e, HaOMIoJeHHWE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB U3JIYUYEHHSI): CAMOCTOSTEIBHO COOMpPaTh YCTAHOBKY M3 U30BITOYHOIO
Habopa o00OpynOBaHMs, OIMUCHIBATH XOJ ONBITa H €ro pe3yJbTaThl,
(opMyIupOBaTH BHIBOIBI;

NPOBOANTh NPU HEOOXOAMMOCTH CEpPHIO MPSAMBIX H3MEpPEHUH, Onpeaenss
CpelHee 3HayeHue u3MepseMoll  BenuuuHbl  (POKYCHOE  pacCTOsIHUE
coOuparomieid  JMH3bI), OOOCHOBBIBaTH  BBIOOp  crmocoba  U3MepeHus
(M3MEPHUTENBHOTO TTPHOOPA);

NPOBOAWTH  MCCIEAOBAaHME  3aBUCHUMOCTEH  (PU3MYECKHUX  BEIMYUH  C
WCIIOJIb30BaHUEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTH MYTH OT BpPEMEHU NIpHU
PaBHOYCKOPEHHOM JIBMXKEHUU 0€3 HayalbHOW CKOPOCTH, Mepuojaa KojeOaHui
MaTeMaTUYeCKOT0 MasTHUKA OT JJUHBl HUTH, 3aBUCHUMOCTH YIJIa OTPaKCHUS
CBETa OT yIJa MajeHusl U yria MpeloMJIeHHs OT yIJa MaJeHus ): TUIaHUPOBATh



UCCIIEJOBAaHUE,  CaMOCTOSITEIbHO  coOMpaThb  YCTaHOBKY, (UKCHUPOBATh
pe3yJIbTaThl NOJYyUYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUE TaOIUIl U
rpaduKoOB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM HUCCIIEI0BAHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BEITMUYUH (CPEAHSSI CKOPOCTh U
YCKOpEHHUE Tejla IPU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHME CBOOOJHOIO
najeHusi, >KECTKOCTb TMPYKUHBL, KOIPPUIMEHT TPEHUS CKOJBKECHHUS,
MexaHudeckas paboTa M MOILIHOCTb, 4YacToTa W NEpHoJ KosieOaHUl
MaTE€MaTUYeCKOro U MPYKUHHOI'O MasTHUKOB, ONTHUYECKAsl CUiia coOuparouein
JUH3bI, PaJUOAKTUBHBIA  (OH): IUIAHUPOBATb HW3MEpPEHUs, CcoOUpaTh
DKCIIEPUMEHTAJIBHYI0  YCTAHOBKY M BBIIOJHATH  U3MEPEHUs,  Cleays
MPEAJIOKEHHOW HHCTPYKIMHU, BBIYUCIISATh 3HAUEHUE BEJIMYMHBI MAaHAIM3UPOBATH
IIOJIy4YE€HHBIE PE3YyJIbTAThI C YYETOM 3aJaHHOU NIOIPEIIHOCTUU3MEPEHUN;
coOmro/IaTh TpaBWJIa TEXHUKUW Oe3omacHOCTH Tpu pabore ¢ 1abopaTOpHBIM
000py10BaHUEM;

paznuyaTh  OCHOBHbIE MPU3HAKK  U3YYEHHBIX  (U3MYECKUMX  MOJEJEH:
MaTepualibHas TOYKa, a0COIIOTHO TBEPJOE TENO, TOUYCUHBIH MCTOYHUK CBETAa,
Jyd, TOHKasl JIMH34, IUIAHETapHasl MOJEIb aTOMa, HYKJIOHHAsl MOJIEJIb aTOMHOTO
Aanpa,

XapaKTepHU30BaTh MPUHLIMIBI ACUCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOM Ha MX OMUCaHUs (B TOM 4YHUCJE: CHUAOMETP, NaTYUKU
[IOJIOXKEHUS, PACCTOSHUS M YCKOPEHUs, PAKETa, 3XOJIOT, OYKH, IEPUCKOIL,
¢oroanmnapar, ONTHYECKHE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wHCmonp3ys 3HAHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUH W
Heo0XoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB MpPH
pelIeHnr y4yeOHO--TIPAaKTUYECKUX 3a]a4, ONTUYECKUE CXEMBI IS MOCTPOCHUS
N300paXE€HUH B MIJIOCKOM 3€pKajie U cOOMparoien JIMH3E;

OPUBOJUTH MpPUMEPHl (HAXOAUTh MH(OpPMALMIO O MPUMEpPax) MPaKTUYECKOTO
MCIOJIb30BaHUs (PU3UUECKUX 3HAHUN B MMOBCEAHEBHOM XKU3HU IS OOECIeueHus
0e30macHOCTH MpU OOpaIIeHUH ¢ MPUOOpPaMU U TEXHUYECKUMH YCTPOWCTBAMM,
COXpaHEHUsl 3[I0pOBbsI U COOJIOJIEHHUS HOPM SKOJOTMYECKOIO MOBEACHUS B
OKpY Karollel cpee;

OCYIIECTBIISATh MOMCK MH(pOpManuu Quamdeckoro coaepxkanusi B MurepHere,
CaMOCTOATENBHO (POPMYJIMPYsI HOMCKOBBIN 3aMpOC, HAXOIUTH ITyTH ONpeIeICHUs
JIOCTOBEPHOCTH TOJYYeHHONW MH(OpMAaIMu HAa OCHOBE MMEIOUIMXCS 3HAHUU U
JOTOJHUTENBHBIX UICTOUYHUKOB;



UCIIOJIb30BaTh TIPU BBHIMOJHEHUM YYeOHBIX 3alaHUil Hay4YHO--TIOMYJISIPHYIO
auTepaTypy (U3NYECKOTO COJIEp)KaHHUs, CIPABOUYHBIE MAaTEPUAJIbl, PECYPCHI
cetu  VHTepHer, BiameTp  npuéMaMd  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC TNHCHMEHHBIE W YCTHBIE COOOLICHHS HAa OCHOBE
uHOpPMAllUM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COJEpIKaHMUS,
nyOJMYHO TPEACTABIATH PE3YJIbTaThl MPOEKTHOM WM HCCIEeI0BATEIbCKOM
AESITeIbHOCTH, TIPH TOM IPaMOTHO MUCIIOJI30BATh N3YUCHHBIN MOHATHIHBIN
ammapar M3y4aeMoro pasjena (QHU3MKH U CONPOBOXKIATH BBICTYIUICHHE
npe3eHTanren ¢ yuéToM 0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnugecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3ie/ioB U TeM K n (uudposBbie)
n/n NMPOrpamMMbl Bcero 06H TPOILHbIE pﬁaKTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3gen 1. ®usnka u eé poJib B NO3HAHUM OKPYKAIOIIEro Mupa
bubnunorexa [IOK
11 Pu3uKa - HayKa O pHPOIE 2 0 0 https://m.edso00.ru/7f416194
bubnunorexa [IOK
1.2 PH3MICCKNE BETMIMHBI 2 0 0 https://m.eds00.ru/7f416194
. but6mmoreka [JOK
1.3 EcTecTBEHHOHAYYHBIM METO TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
HWroro no paszaeny 6
Paznen 2. [lepBonayaibHbIe CBeJeHHs 0 CTPOEHUH BelllecTBa
but6mmoreka [JOK
2.1 Crpocnue Bemectsa 1 0 1 https://m.edso00.ru/7f416194
99 JIBr>keHre U B3aUMOJICHCTBHE YaCTHIL 5 0 1 bu6nmoreka [IOK
' BelecTBa https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHple COCTOSHUS BELIECTBA 2 1 1 https://m.edsoo.ru/7f416194
HWroro 1o pazaeny S
Pa3znen 3. /IBu:keHMe U B3aUMO/IeiiCTBHE TeJl
bubmmnorexa IIOK
3.1 MexaHITIecKOe ABIKEHNE 3 0 1 https://m.edsoo0.ru/7f416194
bub6nunorexa [IOK
3.2 MHepius, Macca, IIOTHOCTh 4 0 1 https://m.edsoo.ru/7f416194
3.3 Cwuna. Bugs! cun 14 1 2 bub6nunorexa [IOK



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

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

Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, :KUTKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPIAIMU 3 1 bubnmoreka [JOK
' TeJIaMH, KUIKOCTIMH U ra3aMi https://m.edsoo.ru/7f416194
butmmoreka [JOK
4.2 HaBJieHue K1aKoCTH > 0 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
4.3 ATmocepHoe IaBTeHue 6 . https://m.edso00.ru/7f416194
44 JleticTBHE KUIKOCTH M ra3a Ha MOTPYXKEHHOE 7 3 bubmuoreka [JOK
' B HUX TEIO https://m.edso00.ru/7f416194
HWroro no paszaeny 21
Pasznen 5. PaGoTa n MOIIHOCTB. JHeprus
bub6mmoreka [IOK
5.1 Pabora u MomEOCTS 3 1 https://m.edso00.ru/7f416194
bubnunorexa [IOK
5.2 Tpoctere Mexanm3Mb! > 1 https://m.edsoo0.ru/7f416194
but6mmoreka [JOK
5.3 Mexanmrieckas sueprua 4 0 https://m.edso0.ru/7f416194
HWroro no paszaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 15



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

8 KVIACC

KosaunyecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/m IpOrpAMMEI Beero KOﬁHTpO.}Ibele H%aKanecmle 0GpazoBaTeIbHbI
padoThI padoThI pecypen
Pa3znen 1. TennoBblie siBaeHust
. bu6mmorexa [IOK
11 Crpoerne u CBOHCTE BemecTsa ! 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tenosrre mponeccst 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pasaeny 28
Pa3nen 2. DjiekTpu4ecKkue U MATHUTHbIE SIBJICHUS
21 DIIeKTpUYECKHE 3apsiabl. 3apsHKSHHBIE Tella U v 0 1 bubnnoreka [IOK
' HX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [ToCTOSHHBIHA 2JEKTPUIECKHI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.3 MarsmTHbIC ABICHNA 6 ! 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 OeKTpOMArHHTHas HHAYKIH 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 3 14.5



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

9 KVIACC

KosaunyecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/m IpOrpAMMEI Beero KOﬁHTpO.}Ibele H%aKanecmle 0GpazoBaTeIbHbI
padoThI padoThI pecypen
Paznen 1. Mexanuveckue siBJeHUs
11 MexaHn4ecKoe ABUKCHUE B CITOCOOBI €r0 10 0 1 bubmuorexa [JOK
' OIACAHMUS https://m.edsoo.ru/7f41a4a6
. Bbu6nuoreka [JOK
1.2 BsanmoneticTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bbu6nuorexa [JOK
1.3 3aKoHbI COXpaneHHA 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Pa3znen 2. Mexanuveckne KoJieOaHHsI U BOJTHBI
2.1 Mexanuueckue Konebanus 7 0 3 E’[IEIS g;}ﬁf:é;%gg}éf 11446
2.2 MexaHnueckue BOJIHBI. 3BYK 8 1 3 E’[I;I[? sJ-I/I;Ir%T:é;%cL)IS}?f A1ada6
Hroro 1o pasaeny 15
Pa3pnen 3. DiieKTpOMAarHuTHOE 1M0JIe ¥ 3JIeKTPOMArHUTHBIE BOJTHBI
31 DIIEKTPOMArHUTHOE TOJIE U 6 0 2 bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nea 4. CBeToBbIe ABJICHUA
4.1 3aKOHbI pacIpOCTPaHEHUs CBETA 6 0 2 Egggﬁr?eeé;%gg% f41a436
4.2 JIMH3BI U ONITHYECKUE TIPUOOPHI 6 0 3 bubmiorexa [TOK

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



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

Bbu6nuoreka [JOK

4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.eds0o.ru/7f4ladas
Hroro no paszneny 15
Pa3nen 5. KBanToBbI€ SIBJICHUA
Bbu6nuoreka [JOK
51 Hcnyckanue 1 MorjoneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoerue aToMHOro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6nmmorexa [IOK
5.3 sInepHete peakiuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro o pazaeiny 17
Pa3nen 6. [ToBTopuTe IbHO-00001IAI01IIHIT MOTYJTb
6.1 [ToBTOpenue u 0600IIEHUE CONEPIKAHUS 9 2 bub6mmorexa LIOK
' Kypca ¢usnku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO HACOB I10 [TPOIT'PAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHME

7 KIIACC
KosnugecTBo yacos DJIEeKTPOHHbIE
Ne undposbie
Tema ypoka
/o yp Beero Ko;Tpo.]Ibele Hpﬁalcanecmle oBpazoBaTeIbHEIe
padoTbI pa6oThI pecype

1 ®dusnka — Hayka o npupoae. SBnenus
OPUPOABI

2 dusnueckue sBICHUS
Ou3nueckue BEMIUHBI M UX U3MEPECHUE
VYpoxk-uccaenosanue "N3mepenue

4 TeMIIepaTypbl IPU MOMOIIH KHUIKOCTHOTO 1
TEPMOMETPA U JAaTYUKA TEMIEPATYpPHI"

5 MeTtobl Hay4yHOTO nI03HaHMs. Onucanue bubmmorexa [IOK
(u3NYECKUX SBJIECHUH C TOMOILBIO MOJENEN https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoresbl:

6 JTAJIBHOCTB MOJIETA 1IAPUKA, TYILIEHHOI'O 1
TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"

5 Crtpoenue BemecTBa. OMBITHI, JOKA3bIBAOIINE but6mmoreka [JOK
JIUCKPETHOE CTPOCHHUE BEILECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KeHMEe 4acTHII BEIIECTBA Brbmiorexa [TOK

Bl https://m.edsoo.ru/ff0a013e

9 Ypoxk-uccnenoanue «OMNbITHI 11O 1
HaOJIIOACHUIO TETIJIOBOTO PaCIIMPEHUs Fa30B»

10 ArperatHble COCTOSIHUS BEILIECTBA

11 OcCoOeHHOCTH arperaTHbIX COCTOSTHHIA BOJIBL. bub6mmorexa LIOK

O6006menue mo pazaeny «IlepBoHavanbHbie

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCACHHA O CTPOCHHU BCUICCTBA»

Mexanunueckoe ABMxeHue. PaBHOMepHOE 1 bubnmoreka [JOK
12 .
HEPaBHOMEPHOE JBUKCHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 Cropocts. Exunnibt ckopocti https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHU JBUKECHUS bubmaorexa LIOK
y P A https://m.edsoo.ru/ff0a0ae4
bu6nunorexa [JOK
15 Nuepuusa. Macca — Mepa HHEPTHOCTH TE https://m.eds0o. ru/ff0a0clo
16 [InotHOCTH BemecTBa. Pacuet macchl u bubmmorexa [JOK
o0beMa Tejia 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopnast paborta «OnpenencHue
IJIOTHOCTH TBEPAOTO TEa»
18 Pemenne 3amad mo reme "IL1oTHOCTE bubmunorexa IIOK
BenrecTna" https://m.edsoo.ru/ff0al23c
19 Cuia Kak XxapakTepUCTHKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtophast pabota «3yueHue
20 3aBUCUMOCTH paCTsDKEHUs (IedopMaliim)
MPYKUHBI OT MPUTOKEHHON CUIIBD)
21 [[IBnenue Tarotenusi. Cusna TIKECTH
CBs13b MEXy CHIIOHN TSDKECTH M MACCOU Tena.
bubmnorexa LIOK
Bec tena. Pemenue 3amau no teme "Cuna
22 e " HHICHHE S IO TeM o https://m.edsoo0.ru/ff0a1778
TSHKECTH
93 Cuna TSKeCTH Ha IPYTruX IUIAHETax. bubnnoreka [IOK
Pu3nuecKue XapaKTepUCTUKHU IIJIAHET https://m.edsoo.ru/ff0a1502
bu6nunorexa [IOK
24 Msmepenne cu. [lunamometp https://m.edsoo.ru/ff0al8cc
25 Bec Temma. HeBecomocth Bubmorexa LOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26 CrokeHue IBYX CHJI, HAPABJICHHBIX 110 bubmuorexa [JOK
OJHOM IpsiMOii. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenue 3amau no teme "PaBHoaeicTBYOMMIAs
cun"

28 Cuiia TpeHus u e€ Buapl. TpeHue B npupoae 1 bubmuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «/3ydyenue

29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKECHHS OT bubnmnoreka [JOK
CUJIBI 1aBJICHMS U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpenenexHue
PaBHOICUCTBYIOLIEH CUJIBI
Pemenue 3amau mo remam: «Bec Tenay, Eu6 OK

31 «I"paduueckoe nzobpakenne cuimy, «Cumb», " J_IHOTeKa 1
«PaBHOICHCTBYIOMAA CHUD https://m.edsoo.ru/ff0alde0
Kontponsnas pabota no Temam:

32 «MexaHndeckoe IBKeHHe», «Macca,

IUTIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o0paxenue cumy, « CHIbD

33 HaBnenue. CiocoObl yMEHBITICHUS U bubmuoreka [JOK
YBEIIMYCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JaBJICHHUS ra3a bubnnoreka [IOK
0T 00bEMa, TeMnepaTypbl https://m.edsoo.ru/ff0a2376

35 Ilepenava naBneHus TBEPABIMU TEIAMU, bubmnorexa LIOK
JKUJIKOCTSIMM M razaMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBieHue B XHUIKOCTHU U ras3e, BHI3BAHHOE bubmmorexa LIOK
JNEUCTBUEM CHIIEI TSHKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau o reme «JlaBiaeHue B bubmuorexa [IOK
JKUJIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826

38 Coo0bmaromyecs: Cocyabl butmmoreka [JOK
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https://m.edsoo.ru/ff0a2970

bubmmoreka [JOK

39 Tnapanuieckuit npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUAKOCTHBIA HACOC
41 ATtMmocdepa 3emild U IPUIHHBI €€ bubmuorexa [JOK
CYILLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne hitps://m.edso0.ru/ff0a2bsal
43 N3mepenue armocdepnoro gasnenus. OnbIT bubmuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JABICHHUS OT bubnuorexa [IOK
BBICOTHI HaJ[ YPOBHEM MOPS https://m.edsoo.ru/ff0a2fca
Bapometp-anepoun. AtmochepHoe naBieHue bub6mmorexa LIOK
45 :
Ha pa3JIM4YHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau o teme " AtmochepHoe
nasieHue"
47 JleiicTBHE KUAKOCTHU U ra3a Ha MOTPY>KEHHOE bubnnoreka [JOK
B HUX TeJ0. ApXMMeI0Ba CHila https://m.edsoo.ru/ff0a3276
18| mmamamsonen cum. acteryione o Bubmiorexa L1OK
H Al yrom https://m.edsoo.ru/ff0a33fc
TEJIO, MIOTPYKEHHOE B )KHUIKOCTH)
JlabopaTopHnast paboTa Mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca Teja B bubmuoreka [JOK
BOJIE OT 00BEMA MOTPYKEHHON B KUAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJa»
bubmmoreka [JOK
50 TInapanme Ten https://m.edsoo.ru/ff0a3a96
JlabopaTtopnas padota "KoHcTpyrnpoBaHue
51 apeoMeTpa UM KOHCTPYHPOBAHUE JIOAKU U

onpezeeHue €€ rpy30no0abEMHOCTH"
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Pemenue 3anau no temam: «IlnaBanue cynos.

52 BoznyxomnnaBanuey, «JlaBieHne TBepbIX TEN bubmiorexa [IOK
yXxor ’ P ’ https://m.edsoo.ru/ff0a3654
KUJKOCTEH U Ta30B»
53 KonTponbHas pabora no teme «JlaBnenue
TBEP/BIX TEJ, KUAKOCTEH U ra30B»
bu6mmoreka [IOK
54 Mexanmeckas padora https://m.edsoo.ru/ff0a3f82
bubmnorexa LIOK
> MomHOCTS. EAHHHUIB! MOIHOCTH https://m.eds00.ru/ff0a382
56 Vpok-uccienoBanue "Pacy€T MomHOCTH, 1
pa3BUBaEMO IIPH MOABEME 1O JeCTHUIIE"
57 IIpocTeie Mexanu3Mmbl. Peryar. PaBHOBecue
CHWJT Ha pblYare
Prbrdaru B TeXHHKE, OBITY M IPUPOJIE.
58 JlaGopatopHas pabota «yI/Icmi)ez[%BI:lHHe 0.5 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUH PaBHOBECHS phIYara
59 Pemienne 3aa4 1o Teme «Y CIIOBUS bu6nunorexa [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTeus
60 mexanusMma. Jlabopartopnas pabora 0.5
«M3mepenne KII/] HakIOHHON MIIOCKOCTH
61 Pemenue 3ama4 no teme "Pabora, MOIIHOCTb, bubmnorexa LIOK
KITJI" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bub6mmorexa LIOK
MOTEHLIMAJIbHAsL DHEPT U https://m.edso0.ru/ff0a4252
63 3aKOH COXpaHCHHS MEXaHHUECKON SHEPTHU bubmorexa LIOK
p p https://m.eds00.ru/ff0a4360
Y PpOK-3KCIIEPUMEHT 10 TEME
64 "OKCnepUMEHTaIbHOE ONIPEAEIICHNE 1

U3MEHEHUS KUHETUYECKOU U MMOTEHIIUAIbHON
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SHEPI'UM MPU CKaTbIBAHUM TEJIA [0 HAKJIOHHON
IJIOCKOCTH"
65 Kontponbhas pabora no teme «Paborta u 1
MOIIHOCTb. DHEPIHUsI»
66 Pesepsurliii ypok. Pabota ¢ Tekctamu o teme 1 Bu6nuoreka ITOK
"MexaHnueckoe IBUKeHue" https://m.edsoo.ru/ff0adee6
67 PesepsHbliil ypok. Pabota ¢ TekcTtamu 1o teme 1 bubnnoreka [IOK
" laBneHne TBEPABIX TEJ, KUAKOCTEN U razoB" https://m.edsoo.ru/ff0a4ffe
Pesepsubliil ypok. Pabota ¢ TekcTtamu 1o teme
68 "Pagora. M Suepris” !
abora. MomHOCTb. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoJjuuecTBo yacos DJIEKTPOHHbIE
Ne nugposbie
Tema ypoka
n/n yp Beero KOﬁHTpOJ‘IBHbIe HpﬁaxTuqeckne 06PA30BATEIbHbIC
padoThI padoTbI pecypes
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOU TEOPUH U UX ogLITII;He Eubmorexa L[OK
P https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT
3 Moaenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO bubnuorexka [IOK
COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KUIAKOTO U
4 ra3000pa3HOro COCTOSIHUH BelecTBa Ha
OCHOBE TIOJIO’KEHUH MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUU
5 Kpucrannmaeckue u amopdHsbie Teaa Bubmorexa LOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KAWL PHOCTbD. bubmuotexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnioBoe paciIMpeHue U cXaTue bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpaTypPhI CO
CKOPOCTBIO TETIJIOBOTO JIBUKECHUS YACTHI
9 Buytpennss sHeprus. Crioco0bl U3MEHEHUS bu6nuorexa LIOK
BHYTPEHHEHN DHEPTUH https://m.edsoo.ru/ff0a5c60
10 Bunsl Teruionepenaun bubmorexa LIOK
a pea https://m.edsoo.ru/ff0a6412
11 Ypok-koupepennus "[Ipakruueckoe 1 bubnnoreka [IOK

HCIIOJIb30BAaHKE TEILUIOBEIX CBONCTB BCIICCTB U

https://m.edsoo.ru/ff0a65c0
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MaTEpUaJIOB B LIEJSIX dHEprocoepexeHus "

12 KonnuecTBo TEIUIOTHL. Y IenbHAS Bbu6nuoreka [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerioBoro 6ananca. TermooomMen bub6mmorexa LIOK
Y TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopunas pabota "HccnenoBanue
14 ﬂBnelfHﬁ TI;HHO(I;%MCHE[ npu CM);HII/IBaHI/II/I Bubmiorexa LOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM W TOpsTIed BOJIBI
Pacder kxonmuuecTBa TEIUIOTHI, HEOOXOMMOTO
15 JUTSI HATPEBAHMSI TEJIA Y BBIACIISIEMOTO UM IIPU
OXJTKICHUHN
16 JlaGopatopHas pabota "Onpenenenue bu6nmorexa [IOK
YAEJIbHOM TEII0eMKOCTH BellecTra" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeJbHast TEeII0Ta bu6nuorexa LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[TnaBneHue u OTBEpACBaHHE
18 KPUCTAIITMYECKHUX IT)SJI VY nenbHas TeroTa bubmrorexa [IOK
P ’ https://m.edsoo.ru/ff0a71d2
TUTABIICHHS
19 Jlaboparopnas pabota "Onpenenenue bubnmnoreka [IOK
YACTHHOU TETUIOTHI IJIaBJICHUS Jhaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHJCHCAIHS. bubnuorexa LIOK
Hcnapenune https://m.edsoo.ru/ff0a740c
Kumnienue. Y nenpHas TerioTa
21 napooOpa30BaHUs U KOHJICHCAIUH. bubnmoreka [IOK
3aBUCHMOCTb TEMIIEPATYPbl KAIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EPHOTO JaBJICHUS
BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota
22 "Onpeneienne f)IzHOCHTeJILFI)JOﬁ FI;JIEDKEOCTI/I bubanorexa LIOK
P " https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenue 3amayu Ha onpeiesieHUe BIaKHOCTH



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BO3ayXa

[TpuHIIUTIEI paGOTHI TEIMJIOBBIX JIBUTATEIICH.

24 [TapoBast TypOuHa. J[BUraTens BHyTPEHHETO
CropaHus

o5 KIIJI rennoBoro asurareis. TemaoBbie Bbubmmoreka IJOK
JIBUTaTEJIU U 3aIMUTa OKPYIKAIOIIEH Cpesbl https://m.edsoo.ru/ff0a7c7c

26 3aK0H COXpaHEHUS U MPEBPAIEHUS SHEPTUU B
TEIUIOBBIX IIpoIleccax
[ToaroToBka K KOHTPOJILHOH paboTe MO TeMe

27 "TéHHHOBBIe SIBJIGHI/ISII) I/I3MeH£HHe arperaTHbBIX bubmaorexa LIOK

o o p https://m.edsoo.ru/ff0a83f2
COCTOSIHHII BelllecTBa
KonTtponbsHas paborta mo teme "TerioBbie
p P N bubmuorexa [JOK
28 ABJIeHUs. MI3MeHeHne arperaTHblX COCTOSTHUI
" https://m.edsoo.ru/ff0a86ae
BEIIeCTBA

29 OnekTpusanus Tei. [{Ba poga s3neKTpuyecKux
3apsa0B

30 VYpoxk-uccnenopanue "DiekTpuzanus TeI
MHAYKIHUENW U IPU CONMPUKOCHOBEHUH"

31 B3anmMopeicTBre 3apsiKeHHBIX Tell. 3aKOH bubimoreka IIOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnextpuyeckoe noiie. HampsokeHHOCTD

32 aneKTTquecxoro mons. I1 I/II)HLII/IH brbanorexa LIOK

P - 1P N https://m.edsoo.ru/ff0a8a0a
CYIEPIIO3UIMHU AIEKTPUUECKUX TTOJIeH
13 Hocutenu snekTpuyeckux 3apsiioB.
DnemeHTapHbIi 3apan. CTpoeHue aToma

34 HpOBOI[HI/IKI/I U JUDJICKTPHUKHU. 3akoH Bubnuoreka LHOK
COXPAaHEHHUs DJIEKTPUYECKOrO 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aay Ha MpUMEHEHNUE CBOMCTB bubnmoreka [IOK

QJICKTPHUYCCKUX 3apsA10B

https://m.edsoo.ru/ff0a90cc
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DNEeKTpUYECKUI TOK, YCIOBHS €TO

36 cymiecTBoBaHUs. VICTOUHUKH 3JIEKTPHUUECKOTO bubmrorexa LIOK
y ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBHSI SIEKTPUIECKOTO TOKA bubmrorexa [IOK
P https://m.eds0o.ru/ff0a96b2
VYpoxk-uccnenoanue "Jleicteue
38 AJIEKTPUUYECKOTO TOJISI HA POBOHUKHU U 1
JUAIIEKTPUKH"
39 DJIEKTPUYECKUN TOK B METAJIIaX, )KUIKOCTAX bu6mmoreka [IOK
U raszax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lemb U €€ COCTaBHbIC YaCTH
Cuna toka. JlabopaTopHas paborta bubnmoreka [JOK
41 HH n 05 .
3MEPEHUE U PETYJINPOBAHUE CUIIBI TOKA https://m.edsoo.ru/ff0a8bd6
DJIeKTpUUeCcKoe HamnpshkeHue. BonbTmeTp.
42 Ha6OTzTO Hasl a60¥a "U3Mmepenue u P 0.5 buGmiorexa LIOK
patoptasi p "p ' https://m.edsoo.ru/ff0a9e14
peryIrpoBaHUe HANIPSKEHUS
ConpoTuBieHue MPOBOAHUKA. Y I€TIbHOE bub6mmorexa LIOK
43 .
CONPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHnas pabota "3aBHCUMOCTh
44 AJIEKTPUYECKOTO CONPOTUBIICHUS MPOBOJHUKA 1 bubnnoreka [IOK
OT €ro JIJTAHBI, TUIOIIAIN MTOTIEPEYHOTO https://m.edsoo.ru/ff0aa738
CEeUeHMs U Marepuaa"
45 3aBUCHUMOCTb CHJIbI TOKA OT HAIPSKEHUS. bubnmoreka [IOK
3akoH OMa Ju1s y4acTKa LEenH https://m.edsoo.ru/ff0aad44a
Jlabopartopnas padota "UccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 1 bubmuotexa [JOK
pPE3UCTOP, OT CONPOTHUBJIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucTope”
47 [TocnenoBarensHOE U apaieIbHOES

COCANHCHUA ITPOBOAHNUKOB
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Jlaboparopnas padota "IIpoBepka mpasmiia

48 CJIO’KEHHUSI HANPSKEHUH Npu bubnmoreka [JOK
IIOCJIEI0BATEIIEHOM COECIMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

JlaGopaTtopnast pabota "IIpoBepka npasusia
49 JUISt cﬁnm I;OKaIr)[ U 1na aHIJ)IeHLiOM P Bubmiorexa [JOK
P p " https://m.edsoo.ru/ffO0aadle
COCIMHECHUH PE3WCTOPOB

50 Pemenue 3aiay Ha npuMeHeHue 3akoHa Oma Bbu6nuorexa [JOK
JUTSL PA3JIMYHOTO COCIMHEHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnmoreka [IOK
3akon Jxoymns-Jlenma https://m.edsoo.ru/ff0ab124

59 JlaGopaTopHnas pabora "OnpezneneHue padoTh bubnuorexa LIOK
Y MOII[HOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUUECKUE IIETTH U TOTPeOUTEnn

53 aneKTTquecxoﬁ 31116 TUU B T6VI:>1T KopoTtkoe bubmiorexa LIOK

p p Y- Rop https://m.edso0.ru/ff0ab660
3aMBIKaHHC
[TonroroBka K KOHTPOJILHON paboTe MO TeMe
"DnexTpuuecKue 3apsaapl. 3apsKeHHbIE Tena U bubnuoreka [IOK

54 . .
nX B3auMoeUcTBU. I1oCTOSHHEBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUMA TOK"

KonTtponbhas paboTa mo teme
"DnexTpuuecKkue 3apsabl. 3apsKeHHbIE Tena U bubnnoreka [IOK

55 . . :
ux B3aumojencteus. IlocTtoaHHbIN https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK"

56 [TocTosiHHBIE MATHUTHI, UX B3aUMOJICHCTBHE

57 VYpok-uccnenosanue "M3yueHune noneiu bu6nmorexa [IOK
MTOCTOSIHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHoe 1oje. MarautHoe noJie 3eMiIH U bubnnoreka [IOK

58 .
€ro 3Ha4YeHHe IS ’KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OmnbiT OpcTeaa. MaruutHoe nosue bubnmoreka [IOK
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QJICKTPHUICCKOI'O TOKa MarsuTHoOe T10J1e
KaTyliKu ¢ TOKOM

https://m.edsoo.ru/ff0acld2

60

IIpuMeHeHne 2NEKTPOMArHUTOB B TEXHHUKE.
JlaGopatopHas pabota "V3yyeHue neicTBus
MarHUTHOT'O TOJISl HA MPOBOAHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoABUTaTeNb OCTOSIHHOTO TOKA.
Hcnonb30BaHuE 3IIEKTPOIBUTATENIECH B
TEXHUYECKHUX YCTPONUCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHnas pabora "KoHcTpyupoBaHue u
u3ydeHue paboThl dNeKTpoaBUraTens"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajges. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [Ipasuno Jlenna

63

OnexrporeHepatop. Criocodbl MOTyYeHUS
AIEKTPUIECKON SHEPTHH. DIICKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUN

64

[TonrotoBka k KOHTPOJIBHOU PabOTE MO TeMe
"DNEKTPUYECKUE U MATHUTHBIC SBJICHUS"

65

KonTponbHas pabota no teme
"DNeKTpUYECKUE U MATHUTHBIE SIBJICHUS"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0acbh14

66

PeseprubIii ypok. PaboTa ¢ Tekctamu 1o Teme
"TennoBsbie siBIeHUS"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblii ypok. PaboTa ¢ Tekctamu o teme
"IloCTOSIHHBIN 2JEKTPUUECKUNA TOK"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

PezepaHblii ypok. Pabora ¢ TekcTamu o Teme
"MarHuTHbI€ sBIeHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

68

145



https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne uudposbie
TeMa ypoka
/n Yp Beero Konrtpoabubie, IlpakTnueckue 0Bpaz0OBATENBHbIC
padoTsI padoTsbI pecype
1 Mexanudeckoe IBrxeHrne. MarepuaiibHas 1
TOYKA
5 Cuctema orcuera. OTHOCHTEIIBHOCTh 1 bubnuoreka [IOK
MEXaHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOJIMHENHOE ABIKEHIE 1 Brbmiotexa LIOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSMOIMHENHOE JBUKEHUE. 1
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonuHeitHOe paBHOYCKOPEHHOE 1 bubnmoreka [JOK
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTh IPSIMOJIMHEWHOTO
6 PaBHOYCKOPEHHOTO JIBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopartopHas pabora "Onpenenenne
7 CKO peHmII) TGJ‘IZIL) pu aBHopcﬁo €HHOM 1 1 Bubmiorexa LJOK
yCKop pHp o yCeKop " https://m.edsoo.ru/ff0adb18
IBUKEHHUH 110 HAKIIOHHOM INIOCKOCTH
8 Cro6onanoe nagenue ten. Onsitel [ anues 1
PaBHOMEpHOE JBMIKEHHE 1O OKPYIKHOCTH.
9 Ilepuon I/Ip qaCTIi)Ta oOpareHus pJ}iI/IHeIZHa;I u 1 bubanorexa LIOK
p p ' https://m.edsoo.ru/ff0ael76
yTJIOBasi CKOPOCTH
10 LleHTpOCTpEeMHUTEIEHOE YCKOPEHHE 1
11 [Tepsriii 3akoH HetoToHa. BekTOp cuiibl 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 BTtopoii 3akon HeroToHa. PaBHOAEHCTBY OIS bu6nnoreka [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3axkon Hetotona. Cyrnepno3unust cui E‘[I;IDG éI/I;Ir(T)]Ts (;;2:)58}%0 26982
14 Pemienue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubmuotexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Etl'/[lr? SH/I;Ir?qT:é( s?)grouﬁfo aeca?
16 Pemenue 3anay no reme «Cuia ynpyroctu»
JlaGopatopHas pabota «OmnpeneneHue bu6nuorexa LIOK
17 KECTKOCTHU IPYKUHBD) https://m.edsoo.ru/ff0ace28
bub6mmorexa [IOK
18 Cra Tpenms https://m.edsog)l. ru/ff0af738
19 Pemenue 3anau o Teme «Cuina TpeHUS» EHGJ_IHOTeKa HOK
ttps://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpenencHue Bu6nuoreka ITOK
KOd(pPHUIMEHTa TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau mo treme "3akonsl HeroTOHA. bubnmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKECTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEeHHe CBOOOAHOTO MaIeHuUs https://m.edsoo.ru/ff0af044
Ypoxk-koupepennus " JIBuxKeHUE T€ BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ConHeyHast
cucremMa). ['anaktuku"
24 Pemenue 3agad no teme "Cuiia TSHKECTH H bubmuorexa [JOK
3aKOH BCEMHUPHOI'O TAroTeHus" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocmuueckast ckopoctb. HeBecomocTh bu6mmorexa IIOK
U MIEPETPY3KHU https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepuanbHOW TOUKH. bubnmoreka [JOK

AbcomotHo TBEpIOE Teno. PaBHOBecue

https://m.edsoo.ru/ff0afe36
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TBEPIOTO Tella C 3aKPETUIEHHOI OCBIO
BpalIeHUus

27 MowmeHnT cuinsbl. LleHTp TsxecTn
28 Pemenue 3agaq mo reme "MOMEHT CHIIBI. bubmuorexa [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHON paboOTE MO TeMe
29 "MﬂexaHquCKoe IIBE)KGHI/Ie gsaHMoneﬁCTBHe Bubanorexa LIOK
e ' https://m.edso0.ru/ff0b0408
30 Kontponbnas pabota o reme "MexaHndeckoe bu6nunoreka [IOK
nBkenne. Bzaumoneiictsue ten" https://m.edsoo.ru/ff0b06ec
Nmmnynse Tena. UMmynbe cuiibl. 3akoH
31 COXpZHeHI/I}I I/IMHYJIBZa. Ynpyroe u Heynpyroe bubmorexa LIOK
N https://m.edsoo.ru/ff0b07fa
B3aUMO/ICHCTBUE
30 Pemenue 3anau no teMe "3aK0H COXpaHEHUS bubnmnoreka [JOK
uMmIyisca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(pepeHnus "PeakTuBHOE TBHKCHUE B
IIPUPOJIE U TEXHUKE"
bubmuorexa [JOK
34 Mexanuueckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ffob0as4
35 Pabota cumibl TSKECTH, CHITBI YIPYTOCTH U bubmuotexa [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopartopHas padota «Onpenenenne padoThI
36 CHWJIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUU
TEJa 10 TOPU30HTATHHON TTOBEPXHOCTID)
37 Casi3b aHEepruu u padboTsl. [loTeHmansHas
SHEPTUs
38 Kunernueckas sneprus. Teopema o bubmuorexa [JOK
KMHETUYECKON YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHUsI DHEPTUU B MEXaHUKE



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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https://m.edsoo.ru/ff0b0c32

40 JlaGopaTopHas pabota «/3yueHue 3aKoHa bu6nnoreka [IOK
COXPAHEHUS SHEPTUMD) https://m.edsoo.ru/ff0b12fe
41 KonebaTenbHOC IBMKCHUE U €TI0 bubnuotexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue Konebanus. BeIHy X 1eHHbIE Bbu6mmoteka IIOK
kosnebaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTU4ecKuil ¥ NPy>KUHHBINA MasSTHUKU
VYpok-ruccienoBanne «3aBHECUMOCTD TIeproa
44 K(?H€6aHI/II7I c))IT JKECTKOCTH TIPYKHHBI U ﬁaccﬂm bubmorexa LIOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpameHue SHEPTruu MPU MEXAaHUIESCKUX
KoJIeOaHUAX
JlaGopaTopHas paborta «OnpeneneHue
46 ‘laCTOI”)[BI Hpne I/II:)I[a KOJ'Ie6aEI/IH171 MIPY>KUHHOT'O bu6mnorexa LIOK
p Py https://m.edsoo.ru/ffOblaec
MasITHUKA)»
JlaGopaTopHas pabota «IIpoBepka
47 HGSaBFI)/ICI/II\IZOCTI/IpHe nona Kpone6paH1/n71 rpy3a Eubmorexa LIOK
P pysa, https://m.eds00.ru/ff0b197a
MOJIBEIIEHHOTO K HUTHU, OT MAacChl TPy3a»
Mexanudeckue BoiHbl. CBOMCTBA
48 MEXaHH4YeCKHX BOJIH. [IpomoibHbIe U Brbmaorexa LIOK
P https://m.edsoo.ru/ff0b21fe
MOTICPEYHBIC BOJTHBI
49 Ypok-koH(pepeHus "MexaHU4eCKHe BOJIHbBI B
TBEpOM Tene. CelicMuueckue BOIHBI"
50 3Byk. PacnipocTpanenue u orpaxxeHue 3ByKa
51 Ypok-uccnenosanue "Habmonenne
3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
59 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC
53 VYpoxk-koupepenuus "YapTpa3ByKk u bubnuotexa [JOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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https://m.edsoo.ru/ff0b21fe

nH(ppa3ByK B MPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJIBHOUW paboTe MO TEME

bu6mmoreka [IOK

54 "3aKOHbI coOXpaHeHUs1. MexaHn4YecKue
. HF; R https://m.edsoo.ru/ff0b25f0
KonTponbhast pabora o Teme "3aKoHbI
55 coxpaHeHus. Mexanndyeckue kojaebanus u
BOJIHBI"
56 DNEeKTpOMarHUTHOE MoJjie. DIeKTPOMarHUTHBIE bubnmnoreka [IOK
BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepenmus "llkana
58 ANIEKTPOMArHUTHBIX BOJH. Mcmonb3oBaHue Egggﬁ%fg;gg}?ﬂ)b %06
3JIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBsI3H" — '
VYpok-uccnenoBanue "M3ydyeHne cBOWCTB
59 ANEKTPOMATHUTHBIX BOJH C TTIOMOIIIBIO BHGJ_IHOTeKa HOK
MOGHILHOTO Tenedona” https://m.edsoo.ru/ff0b2c6c
60 Pemrenue 3amay Ha ornpeieieHre YaCTOTHI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas mpupoza cera. CKopocTb bu6nmoreka [JOK
cBeTa. BosiHOBBIE CBOICTBA cBETa https://m.edsoo.ru/ff0b31d0
Hctounuku cBeta. [IpsiMonuneitHoe
62 pacnpocTtpanenue ceera. 3armenust CoHIa U BH6J_IHOTeKa LIOK
TTysm https://m.edsoo.ru/ff0b3658
3aKkoH oTpaxeHus cBeta. 3epkana. Pemenue
63 3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPaKEHUS BH6J_IHOTeKa HOK
cBeTa https://m.edsoo.ru/ff0b38c4
64 HpeJIOMJIeHHe CcBeTa. 3aKOH IIPEIOMIICHUS Bubauoreka HOK
CBETa https://m.edsoo.ru/ffOb3aea
65 [TonHoe BHyTpeHHEE OTpaKEHUE CBETA. bu6nnoreka [IOK

Hcnons3oBaHne OJTHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c¢c



https://m.edsoo.ru/ff0b23ca
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OTPaXXCHHUA B OIITUYCCKHUX CBCTOBOAAX

JlabopaTtopHas pabota "HccnenoBanue
3aBUCHMOCTH yTJia IPCJIOMIICHUSA CBCTOBOI'O

66
Jiy4a OT yTJIa MMaJICHUs Ha rpaHulie "'BO3MyX-
creksio""
VYpoxk-koupepennus "Mcnonp3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKeHUSI:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS CBSI3b"
bu6nuoreka [JOK
68 JIunzpl. OnTHYECKast CUjIa JIMH3BI httos://m.edsoo.ru/ffob3f2c
69 [TocTpoenue n300paxeHuit B TMH3aX bubmmorexa LIOK
B p https://m.edsoo.ru/ffOb444a
JlaboparopHas padota "Onpenenenue
70 ¢box EHOFE aCETOHHI/Iﬂ u oﬂTfIquKoﬁ CHUJIBI bubmorexa IIOK
Y R " https://m.edsoo.ru/ff0b4206
coOMparomiei TUH3BI
71 Ypok-koHpepenius "OnTuueckue TMH30BbIe bubnnoreka [IOK
npudopsr" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontuyeckas cuctema. 3peHue bubmorera I[JOK
P https://m.edsoo.ru/ff0b4684
73 Ypoxk-koupepenuus "ledexts 3penus. Kak
COXpaHUTh 3peHue"
Pasnoxxenue 6enoro ceeta B ciekTp. ONBITHI
74 Herorona. CiioxeHue CIekT aJII)HTI;II)X IIBETOB Bubanorexa LIOK
) p ' https://m.edsoo.ru/ffOc0f4c
Hucnepcus csera
JlaboparopHas paboTa "ONBITHI 110
75 Pa3JI0KEeHUI0 OEJIOro CBETa B CIEKTP U bub6mmorexa [IOK
BOCIIPUSATHUIO LBETA NIPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJI0ICHNH Yepe3 BETOBbIC (DUIBTPHI"
76 Ypoxk-npaktukyMm "BoJHOBBIE CBOWCTBA CBETA!

mucriepcust, MHTepQepeHys u nudppaxmms”



https://m.edsoo.ru/ff0b3f2c
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27 OmneiTel Pe3epdopaa u rianeTapHas MOIEb bu6nnoreka [IOK
aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynater bopa. Moaens atoma bopa

79 Hcnyckanue v MorjoueHue cBeTa aTOMOM. bub6mmorexa LIOK
KBanTbl. JIuHeiiuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c

80 VYpoxk-npaktukym "HalmroeHne cieKTpoB bu6mumorexa [IOK
ucmyckanus" https://m.edsoo.ru/ff0c1550

81 PagroakTHBHOCTH U €€ BUIBI EH6J,IHOTeKa 0K

https://m.edsoo.ru/ff0c1672

82 Crtpoenue aToMHOTO siipa. HykimoHHast Moiess Etl,f 6J_IH0TeKa 0K

ps://m.edsoo.ru/ff0c18ac

83 PagnoaktuBHbIe peBpaieHus. 3oTons E,;I GJ?HOTeKa HOK

ps://m.edsoo.ru/ffOclal4

84 Pemenue 3agad mo reme: "PagroakTuBHBIC bubnuoreka [IOK
npespaieHus" https://m.edsoo.ru/ff0clb4a

85 [lepuon momypacnana
Ypoxk-koHpepenuus "PagnoakuBHbIC bubmmorexa [IOK

86 W3JIy4YCHUS B IPUPOJIEC, MEIUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peaky. 3aKOHbI COXPAHEHUS bu6muorexa [IOK

87 3aps0BOTO U MACCOBOT'O YHCEN https://m.edsoo.ru/ff0cl1c58

88 DOHeprus cBA3M aTOMHBIX sijiep. CBA3b Macchl U bubnuorexa LIOK
SHEPIrUuu https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amay mo teme "SnepHbie peakiyn”

90 Peakiuu cunTesa u AITEHNUs A1ep. Hcrounnku bubnuoreka [IOK
sHeprun ConHIa 1 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koH(pepenuus "SAnepHas sHepreTUKa.

91 JleficTBHS paluOAKTUBHBIX U31y4YEHNUN Ha
YKUBBIE OPraHU3MBI"

92 [lonroroBka Kk KOHTPOJIBHON paboTe MO TEME bu6mmorexa [IOK



https://m.edsoo.ru/ff0c12a8
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"DeKTpOMarHUuTHOE TOJIE.
DneKTpoMarHuTHbIE BOJIHBI. KBaHTOBBIE
siBTICHUS "

https://m.edsoo.ru/ff0c223e

KontponbHas paboTa 1o Teme
"DIeKTpOMarHuTHOE TIOJIE.

93 1
DJIEKTpOMAarHUTHBIC BOJHBI. KBaHTOBBIE
SBJICHUS "
94 [ToBTOpenue, o6o6menue. JlabopaTopHbie 1 1 bubnmoreka [JOK
paboTsl o Kypcey "BzaumonerictBue Ten" https://m.edsoo.ru/ff0c245a
I1 000 .P
95 paoclf{Te()TII){GI)II{;;I f/I’ I(:aseclilljg:lfblxe;:f[:‘? ?10 TeMe 1 bubmorexa LHOK
" " https://m.edsoo.ru/ff0c2572
TerutoBbIe TPOLIECCHI
[ToBTOpenue, o6o0menue. Pemenue Bu6motexa LIOK
96 pacyeTHBIX M KaU€CTBEHHBIX 3ajay M0 TeMe 1 .
" o https://m.edsoo.ru/ff0c2a22
KII[ TenmoBbIx nBUraTeneu
[ToBTOpenue, o6006meHue. Pemenue Bu6morexa LIOK
97 pacUETHBIX U KAUECTBEHHBIX 3a/1a4 110 TEME 1 ]
" " https://m.edsoo.ru/ff0c2b30
KII/] anexTpoycTaHOBOK
98 [ToBTOpenue, o6o6menue. JlabopaTopHbie 1 1 bubnmoreka [JOK
paboTsl o Kypey "CBeToBbie siBIEHUSA" https://m.edsoo.ru/ff0c2c52
99 IToBTopenue, o6061menue. Pabora ¢ Tekcramu 1 bu6nuorexa LIOK
1o TeMe "3aKOHbI COXpAaHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTopenue, 06061menue. Pabora ¢ Tekctamu 1 bu6nuorexa LIOK
o Teme "Konebanus u BOTHBI" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, 06061menue. Pabota ¢ Tekctamu 1 bu6nuorexa [IOK
1o Teme "CBeToBbIE siBNICHUSA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0600meHue. Pabora ¢ Tekctamu 1
o TeMe "KBaHToBas u saepHas pusuka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

» ®dusuka, 7 kiacc/ [leppimkud A.B., O61iecTBO ¢ OrpaHU4eHHON
OTBETCTBEHHOCTBIO «M3/1aTe€NBCTBO «DK3aMEH»

» Gusuka, § knacc/ [lepsimkun A.B., OO1ecTBo ¢ OrpaHM4YeHHON
OTBETCTBEHHOCTHIO «/IPODAY; AkuronepHoe o6miectBo «M3aaTenbeTBo
«IIpocseieHue»

» Gusuka, 9 knacc/ [lepeimkua A.B., ['yrauk E.M., O6m1ecTBo ¢
OrpaHUYEeHHOU OTBETCTBEHHOCTHIO « IPODA»; AKnOHEpHOE OOLIECTBO
«M3marenscTBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

7 KIIACC

1.PaGouast mporpamma.

2. IIporpammbl ocHOBHOTO 0011ero odpasoBanus. Pusnka. 7 — 9 Kiaccel
(aBToper:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢pusuke. 7 knacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBeTCTBHHU C BEIOPAHHBIM YUSOHHKOM:

4. Tepwimikun A.B. ®uszuka. 7 kiacc. YueOHUK 151 0011100 pa3oBaTeIbHBIX
yupexaeHuit . M.:JIpoda. 2011

5. Jlykamuk B.1. C6opHUK BOIIpoCoOB U 3a1a4 1o pusuke. 7-9 ki — M.

[Tpoceemenne, 2010. —192c.

8 KIIACC

1. PaGouas nporpamma. @uzuka. 7 — 9kiacchl: yueOHO-METOIUYECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e u3a.,crepeornm. —M.: JIpoda,2013. —
398,(2)

2. ITporpaMmbl 0ocHOBHOTO 00111eTO 00pazoBanus. Pusuka. 7 — 9 kimaccel
(aBTopsi:A.B.Ilepoinikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma mo ¢gusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YYECOHHKOM:



4. Tlepbikun A.B. ®usuka. 7 kiacc. YueOHuK aiist 001eo0pa3oBaTesibHbIX
yupexaenuit . M.:Ipoda. 2011

5. Jlykamuk B.M. CoopHUK BOIIPOCOB U 3a1a4 1o gusuke. 7-9 k. — M.:
[Tpoceemenue, 2010. —192c.

6. Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIE U
KOHTPOJBbHBIE paboThl. —5-¢ n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlabopatopubie padotsl. KoHTpobHBIE
3aganus. —Caparos:Jluneit, 2014.

8. «KonTposbHO-U3MepuTenabHble Matepuaiibl. Pusnka. 7 kiaace/Coct. H.M.

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

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToandeckoe nmocoodue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ilepoimkua ®usuka-8xia 2017 M. [Ipoda

11.H.B. ®unonosny Meroandeckoe mocoore 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHbIE U KOHTPOJBHBIE pa0OTHI-8
kiacc 2017 M. [Ipoda

13.B.B. llTaxmarosa ,0.P. llledep narnoctuueckue padots! -8 kiacc 2016
M. Ipoda

14.A .E. Mapon, E.A. MapoHn, C.B. Ilo3otickuiit Coopauk Bonpocos u 3a1au
2015 M. Ipoda.

9 KJIACC

1. PaGouas nporpamma. @uzuka. 7 — 9kiacchel: yueOHO-METOIUYECKOTO
nocobus /coct. TuxonoBaE.H. — 2-e u3a.,crepeornm. —M.: JIpoda,2013. —
398,(2)

2. ITporpaMMbl ocHOBHOTO 0011eT0 00pa3oBanus. Pusuka. 7 — 9 kimaccel
(aBropsl:A.B.Ilepoiuikun, H.B. ®uinonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma no ¢pusuke. 7 knacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cooTBETCTBUH C BEIOPAHHBIM YUEOHUKOM:

4. Tepwimikun A.B. ®usuka. 7 kimacc. Y4eOHUK 115 00111e00pa30oBaTeIbHBIX

yupexaenuit . M.:JIpoga. 2011



5. Jlykammuk B.M. CoopHUK BOIIPOCOB U 3a/1a4 1o pusuke. 7-9 k1. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupux JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U
KOHTpPOJBHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxora T.B. ®usnka. 7 xnacc. JlabopaTopubie padoTsl. KoHTpOIBHBIC
3ananus. —Caparos:Jluneii, 2014,

8. «KonTtponbHo-u3MeputenbHbie MaTepuanbsl. Gusuka. 7 kimacc/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToandeckoe nocoodue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10. KoHTponbHBIE M CaMOCTOSITENbHBIE pabOTHl MO (u3uke. 9 Kiacc: k
yueOHuky A.B. Ileppiukuna, E.M. I'yrhuk «®usuka 9 kmace» / O.A.
I'pomiieBa. — M.: M3natenbcTBO «OK3ameny, 2014,

11. Tectsl o pusuke. 9 kinace: k yueouunky A.B. [lepoimkuna, E.M. I'yTHIK
«®Dusmka 9 xmace» / O.U. I'pomueBa. — M.: M3garenscTBO «OK3ameny, 2010.
12. ®usuka. 9 kinacc. TeMaTnueckue TECTOBBIE 3a1aHUS AJIs1 TOATOTOBKHU K

I'UA. /aBT.- coct.: M.B. boiinenko, O.H. Mupomikuna. — Spocnasis: OO0

«Axkanemus pazputus», 2014,



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETUUHTEPHET

7 KIIACC

1. bubnmnoreka — Bc€ o npeamery «Pusnka». — Pexum
nocryma:http://www.proshkolu.ru

2. Bujeo omnbiThl Ha ypokax. — Pesxxum noctyna: http://fizika-class.narod.ru
3. Enunas kosutexius i poBbIX 00pa3oBaTEIbHBIX PECYPCOB. —
Pexxumpoctyma: http://school- collection.edu.ru

4. VlnTepecHble MaTEepUalIbl K ypoKaM (PU3UKH 11O TEMaM; TECTHI 110
TeMaM; HarJIsAHbIE TOcoOus K ypokaM. — Pesxxum nocryna: http://class-
fizika.narod.ru

5. Hudpossie oOpazoBarenbHble pecypcehbl. — Pexxum
nocryma:http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKH 10 pusuke. — Pexxum

noctyna:http://www.fizika.ru

8 KJIIACC

1. bubnuorteka — Bc€ mo npeamety «Pusukay. — Pexxum
noctyna: http://www.proshkolu.ru
2. Buneo onbiThl Ha ypokax. — Pexxum pocryna: http://fizika-class.narod.ru

3. Enunas komexius iudpoBbix 00pa3zoBaTeIbHBIX pecypcoB. — Pexum

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

4. lHTepecHble MaTeprabl K ypokaMm (PU3UKU MO TeMaM; TECTHI 10
TeMaMm; HarJIsaHbIe TOcoOus K ypokaM. — Pesxxum noctyna: http://class-
fizika.narod.ru

5. Hudpossie oOpazoBarenbHble pecypcebl. — Pexxum
nocryma:http://www.openclass.ru

6. DnekTpoHHbIe YyueOHUKH 110 Pusnke. — Pesxxum

nocryma:http://www.fizika.ru
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http://fizika-class.narod.ru/
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http://class-fizika.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
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http://school-/
http://class-fizika.narod.ru/
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http://www.openclass.ru/
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9 KIIACC

1. Buzeo onbIThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru
2. Enunas komtekuust udpoBbIx 00pa3oBaTebHBIX PECypCoOB. —

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

3. UuTepecHble MaTepualbl K ypokaM (PU3UKU 110 TeMaM; TECTHI 110
TeMaM; HarJIsAHbIe TOcoOus K ypokam. — Pesxxum nocryna: http://class-
fizika.narod.ru

4. Iludposie 00pazoBaTesbHbIE pECYPChl. — Pexum
nocryma:http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexxum
nocryma:http://www.fizika.ru

6.Iucranironnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpbIThIi
kiacc. CereBoe o0Opa3zoBaTeIbHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

7. Enunas xomiekuus mudpoBbIX 00pa3oBaTeIbHBIX
pecypcos.http://schoolcollection.edu.ru/catalog/

8. ®enepanbHBIN EHTP THHOPMAITMOHHO-00Pa30BaTEIbHBIX
pecypcos.http://www.fcior.edu.ru/

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

10. l'azeta «1 ceHTsAOps» MaTepHUaIbI IO
dusuke.http://archive.lseptember.ru/fiz

11. Auumanuu pusnueckux oobekToB. http://physics.nad.ru/
12. )KuBas ¢usuka: oOydaronias mporpamma.
http://www.int-edu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/
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