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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 00Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxe c yu€roM deaepanbHON paboueil mporpamMmbl BOCHHUTAHUS U
KOHILIETIIIUMA TpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. I[lporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTam
OoOy4eHHMs, & TAKXKE YUYHUTBHIBAET HEOOXOAMMOCTb pPean3alMi MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4Y€OHBIMH IpeaMeTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YyJIbTAThl IO roJjaM 00yUeHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yuyeHHsl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyNas B
KauecTBe y4eOHOro IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxkaromniem mupe. UIKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4YaeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUSI HOBBIX MAaTe€pHalOB C 3a/JaHHBIMHA CBOMCTBAMU M APYIHX.
N3ydenne ¢u3nkd BHOCUT OCHOBHOM BKJIaJA B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBIMOJIHEHUU UMH YUEOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAd HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3fesioB (PU3HUKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeaMHEH BOKpYr (Qusnyueckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMHU MPOOTIEMaMH.

Hoess npuxnaonoit  nanpasnennHocmu. Kypc (usuku mpegmnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM Npo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: pusznueckoil Teopuu, posii PyHAaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O MOPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOJIX0/ B Kypce (DPM3MKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsA Kypca (U3MKM — OTO HCIHOJIB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhiaeneHne B yKa3aHHOM IepeyHe J1abopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaromMMHUC YMEHHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [lpu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOIO pasliena Kypca, Tak U UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU Jid CUTYallud MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHUYECKOMY OOecledeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBUSIX
MpeIMETHOr0 KaOuHeTa (U3MKU WIA B YCIOBHUSX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0OOpyAOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (pU3NKEe YUCHUUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SBJIEHHA W  MPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyHOBaHME JI YYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYNOBaHUS JOJKHBI OBITh TOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMM LEJIAMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYarOMIMXCS K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONMHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTxeHne 3TUX lenei 00ecrednBaeTCsl pelIeHHeM CIEIyIOMMUX 3aad B

npolecce u3yueHus Kypca (U3MKN Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



npuoOpeTeHrue  CUCTeMbl  3HaHMM 00  o0mmx  (Qu3MUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIpHYIO  (DM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (HU3HUKY U
3JIEMEHTHI aCTPO(YU3HKY;

(GopMUpPOBaHHE YMEHUH TPUMEHATh TEOPETUUYECKHE 3HAaHUA IS
OOBsiICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHHs pPAa3IMYHBIX 337ady C SBHO 3aJaHHOM
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3ianue (pU3NYECKON MOJEIH, aIcKBaTHON YCJIOBHSIM 3a/1a4U;
NOHMMaHWE (U3NYECKUX OCHOB WM MPHUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U IPOBEJCHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHHE YCIIOBHUH JJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xknacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamme 1o ¢u3MKe TMepeueHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHIIOBAHHBIM, YYHUTENb JENaeT BBIOOP
MpoBeNeHusT J1abOpaTOpHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEM 00yJaroUuXCsl.

COJIEP)KAHUE OBYUEHUASA

10 KVIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA

du3nka — Hayka O mpuponae. HayuHble METOIbl MO3HAHHS OKPY>KAOIIETO

MUpa.

Ponp okcnmepumeHTa W TEOpMHM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUNM W TIporieccoB. HayuHbie TUIIOTE3HI.
duznyueckre 3aKOHBI U TEOPUH. ['paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto Gu3NKKM B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH.

Llemoncmpayuu



AHanoroBele W IUGPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemernienue, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKHM, UX IMPOEKIMU HAa OCHU CUCTEMBI KOOpPIAWHAT.
CrnoxeHue nepeMeIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOE IBIkKeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U IEPEMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoHOE nasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBosnmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYHOCTH C IMTOCTOSHHOM IO MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u yacrora oOpamienus. LleHTpocTpeMHUTENIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBH>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnrogenue aBwkeHUs Tena, OpOILIEHHOIO MOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne ycKopeHusi CBOOOIHOTO A ICHHMS.

Hamnpapienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydeHne HEpPaBHOMEPHOTO JABUKEHUS C IEIbI0 ONpeIeIeHNUs] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY MYTSIMHU, MPONJACHHBIMU TEIOM 3a
MOCJe0BaTeIbHbIE paBHBIE IPOMEKYTKH BPEMEHH TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHON CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun  otHocutTenbHOCTH  ['anmmnesd. IlepBweii  3axkoH  HeroToHa.
HNuepruanbHble CUCTEMBI OTCYETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HbroToHa
JUIS. MaTEpUAIIbHON TOUKHU. Tpetnit 3akoH HproTOHA [1711 MaTEpUabHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuiia Tsokectd. IlepBasg kocMuueckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus mokos. KoagdunueHt tpeHus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJlbl OTHOCUTEIIBHO OCH BpamieHus. llnedo cumnbl. VYcnoBug
paBHOBECHUS TBEPIOIO TeJIA.

TexHuyeckre yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: MOAIMIMITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoi 3akoH HeroToHa.

N3mepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTB CHJIBl YIPYTOCTHU OT Jehopmaruu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yuyenue ABMxKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux aehopMaIium.

HccnenoBanue ycllOBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIEro OCh
BpalCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexaHuKe

NMnynbc MatepuaibHOM TOUKHM (Tena), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnynbec cUbl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cribl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 HU3MEHEHHH
KUHETUYECKON SHEPTHH.

[ToTrennmanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs YIpyro
nedhopmupoBaHHOW — mpykwHbL.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loTeHmmanpHBIE W HENOTSHIMAIBHBIC  CHJIBL CBsi3b  paboOTHI
HEMOTECHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUs MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrvue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[lepexoa MOTEHIMATBHON YHEPTUA B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHHYECKOW IHEPTUH
TeJla Ha MMPUMEPE PACTIKEHUST PE3UHOBOTO KTy Ta.

Pazgea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe pnBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJECUCTBUS YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KUJIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosekyll. KonundectBo BemectBa. [locTosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUH HACAIbHOTO raza. AOCONIOTHAas TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOrO JBM)KEHHMS dactul] rasa. lllkana
temnepatyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MeHnaeneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpPOWCTBA U IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTNHEHUM.

OnpIThl 110 MU PYy3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, HILTIOCTpUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS HICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

OrnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxu

TepmoauHamMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U CIOcO0bI €€ n3MeHeHus. KonnuecTBo TerioTel U pabota. BHyTpeHH:s
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAsI TEMIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHnne mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOIE.

TeroBpie  mammbbl.  [IpUHIUNBI ~ JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT moiae3Horo
nericTBus TeruioBod mammmHbl. [{ukn KapHo um ero ko3pduuImMeHT MOJIe3HOTO
JENUCTBUS. DKOJIOTHYECKUE TMPOOIEMBbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruu Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYyTHUIKM TOJ JCMCTBUEM CXXAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEW SHEpPTUM (TeMIiepaTyphl) Teja Mpy Terionepeaaye.

OnpiT MO anuabaTHOMY pAaCIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mogenu napoBoii TypOWHBI, JBUTATENISI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éeuyecmea. Pazosvie nepexoonl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHBI Map. YAelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JABJICHHUS.

TBépnoe Teno. Kpucramnuyeckue u amopdubsie Teraa. AHU30TPOIUS CBOMCTB
kpucrtamuioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETp H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU TMOJIYYEHUSI COBPEMEHHBIX MaTepUasoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenue npu noHM>XEHHOM JJaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepeHne OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa BIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU M MOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUN 3apsia.
OnekTpuueckoe mojne. Hanpssk€HHOCTh  AneKkTpuueckoro moiid.  [IpuHuun
CYIIEPIIO3ULIUN BJIEKTPUUYECKUX TOJIeH. JIMHUM HanpsKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorennuman.  Pa3HocTh
MOTEHUHUAIOB. [IpOBOOHMKM W AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexkTpruyueckas IpOHUIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO0 KOHAEHCAToPa.

TexHuueckue yCTpOMCTBA M IIPAKTUUYECKOE IIPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIllapar, CTPYUHBIN IIPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHIIUII IEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.



[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaIH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHUIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3MmepeHne 3neKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HNctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. YJEIBHOE COIPOTHUBICHHE BEIIECTBA.
ITocnenoBarenpHOE, NapalIeIbHOE, CMEIIAHHOE COEIUHEHUE TIPOBOIHUKOB.

Pabora nsnekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYILAsI CUJa W BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon OMa /17151 OJIHOM (3aMKHYTOM) anekTpudeckoi nenu. Koporkoe 3aMbIkaHue.

OneKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TYYKOB.

ITonynpoBOIHUKHY. CoOcTBeHHast U IIpUMECHas IIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONeKTpudyecKnidi TOK B pacTBOpax M paciulaBaX  dAJIEKTPOJIMUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUYECKHI TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monunus. [lna3zma.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHME: aMIepMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MpPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYTPOBOJHUKOBBIN U0/, TaJbBaHUKA.

Jlemoncmpayuu

M3mepeHne CHilbl TOKa U HaIIPSKEHMUS.

3aBUCHUMOCTb COIIPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOABWXKYIIEH CHibl. KoOpoTkoe 3ambIKaHue
rajJbBaHUYECKOIO DJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUSI METAIJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne cMEIaHHOTO COETMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHWKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue 3nexTpoiausa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyLIECTBIISIETCS C
y4E€TOM COAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, runores3a, (Qpunuueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, uxX rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEW M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJIMTUYECKAS UCCOLUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUs B TEXHUKE, MOJIIMITHUKYA, HCIOJb30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYyTUE), JIBUraTEb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUN
NOJIyYEHUs] COBPEMEHHBIX MAaTEepUaJOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoanHaMuka
Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomenCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM HMHAYKIMU. KapTuHa NMHUNA MarHUTHOW
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHMH
MAarHATHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHWKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBrue npoBOIHUKOB C
TOKOM.

Cuna Ammepa, €€ MOZyJIb U HaIIpaBJICHUE.

Cuna Jlopenua, e€ Monyib U HanpasleHKE. [[BHKeHNE 3apsHKEHHONW YaCTUILB
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKIUU. OJEKTPOABIKYLIAs Cuila WHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOE TOJIe. ODJEKTPOABWKYINAs CUla WHIYKIUU B
IIPOBOJHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAYyKTUBHOCTb.  SIBIEGHME CAMOMHIYKUMH. OJIEKTPOABMXKYILNAS CHJIA
CaMOWHYKIIMH.

OHEPrusi MAarHUTHOTO IO KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN DIEMEHTapHBIX
4aCTHUL, MHIYyKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MMyYKa MATHUTHBIM MOJIEM.

JIvHMM MHAYKIMY MarHUTHOTO MOJIA.

B3aumopencTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.

SIBeHMEe CaMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3ydeHre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

HccenenoBanue NEeHCTBHS MOCTOSTHHOTO MarHUTA Ha PaMKy C TOKOM.



HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMAZHUNHbIE KOJ1€0AHUSA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, ammumryaa u (aza kojaeOaHU.
[Ipy>XKMHHBIN MassTHUK. MareMaTU4eCKU MasiTHUK. YPaBHEHHUE TapMOHUYECKUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCaTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxXpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYJHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKAa U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U MOTPEOIICHUE DICKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TPHU MPOMU3BOJCTBE eKTpodHepruu. KynbTypa
WCIIOJIB30BaHUs AJICKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, IMHUU AJIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHUK).

Hablmronenne 3aTyxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJICOaHUIA.

HabGmronenue pe3oHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuumorpaMMbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHc mpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPa, KaTYyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopens TMHUYM AIEKTPONEPEAAUH.

Yuenuueckuii axcnepumenm, nabopamopmusvie padbomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KOJieOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENA W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE B0JIHbL



MexaHnudeckue BOJIHBI, yclioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHru4ecKue yYCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTMKA B TEXHUKE W MEIHUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHNE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune nnrepdepeHunu u auppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGmroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KOJieOaHUM.

UccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
pesioMJIeHUE, MoJaspu3auus, Judpakums, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroyl IMOJHOIrO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. LBer.

ColOuparomue U pacceuBaromie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKas cujla TOHKOW JuH3bI. [locTpoeHue wm300pakeHMid B
coOMparolux U paccenBarolux JuH3ax. Gopmysia TOHKON JUH3BI. Y BEJIHYEHUE,
JIaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITHUKH.



BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBus HaOMIOAEHWS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIIa,
doToamnmapar, NPOEKIIMOHHBIMA amnmapar, MHUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIUOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMOTMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mpruodopHkl.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB N300paKeHUN B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKOna.

Habmronenune natepdepeHinm cBera.

Hab6monenune nudpakium ceera.

HabGmronenne nucrnepcuu cBera.

[Tony4yenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Toyyenue ciekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHne nokasaress npesioMJIeHUs CTeKIIa.

HccnenoBanrie CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

I'pannubl  MPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  I[locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalECHUE
JUTAHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
ITOKOS.

Paznen 7. KBanTtoBasi pusnka
Tema 1. Inemenmol K6AHM OGO ONMUKU



®otonbl. opmya [lnanka cBsi3u sHEPrun POTOHA C €TO YACTOTON. DHEPrus
U UMITYJIbC (OTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CtoneroBa. 3akOHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoTodddekra. «KpacHas rpanumar
dbotoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE ICHCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMM Ha JIpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToOMa BOAOPO/IA.

BosHoBbIE cBoOMicTBa yacTull. Bosnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Ty alli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHUE.

TexHudeckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbBIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmoienue muHeRvaThIX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pe3epdopma mo  ompeneneHurd  cocraBa
paauoakTuBHOrO wu3nydyeHus. CoiictBa anbda-, OeTa-, raMMa-U3IydeHHUS.
Binsitnue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE NPOTOHA M HeWTpoHa. HykimoHHas monens siapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tomsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIA OeTta-pacmaa. ['amma-
U3ITy4eHHEe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macch spa.

SAnepHble peaknuu. JleneHue u CUHTES saEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE ACTIEKThI AIE€PHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTobl HaOJIIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3auMOAecTBYs. EAMHCTBO (M3HYECKOM KapTHHBI MUpA.

TexHu4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3NPYIOIIUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TPEKOB YacTHUIL (M0 TOTOBBIM (pOTOrpadusim).

Pazgen 8. JjeMeHTBI ACTPOHOMHUY M ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKECHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu ConHIAa W 3BE3.
3BE31BI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacCc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCMMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHUS O MPOUCX0XKACHUU U 3BOIonMU CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [Iyte — Hama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00uma. Pazberanue raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MIPUJIOKEHUH TSI OTIPEICSICHHS TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be311s CeBEpHOI0 MOJIYIIAPUS U IPKUE 3BE3/bI.

Habnronenus B teneckon JlyHsl, mianet, Maeusnoro Ilyru.



O0o01maromee NOBTOPEeHUE

Ponp ¢u3uku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHON M ATHYECKOH cepax HedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHHE MHPA, POJIb PU3NUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TPEACTABICHUA O (U3UYECKOM KapTUHE MHpa, MECTO
bU3MYeCcKO KapTUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocyliecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3mMyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIEHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYTOJIbHUKOB,
oTpejiesieHHe TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoecus: snektpuueckue SBICHUS B KUBOW MNpupoae, KoseOaTeabHbIe
JIBW>KCHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paaualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAS] CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKON PEMmIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpagusa: marHuTHbBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
(doTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHNUE 3EMIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpONEpPEnad, TIEHEPATop IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLUMOHHAS I€Yb, pajap, PaauONpPUEMHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOTO TpenMera «®Pu3MKa» HA YPOBHE CPEIHETO OOIIETo
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOCCIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Dusmka» T0IKHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOlUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pean3alMd OCHOBHBIX HaIPaBIICHUI
BOCIIUTATENBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3ULIMK 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOINEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTAMHU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJIAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYyAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsl ICTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOHN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3HUKK HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYXKAIOILIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacIlIMpeHre OmbITa AEATEIBHOCTH HKOJOTHMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKK  OCYLIECTBJIATH  NPOEKTHYI0 U HCCIEIOBATEIBCKYIO
NEATENIbHOCTh UHANBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTh W aKTyalIM3upoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEUUS B  pPacCMaTPUBAEMbIX
bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI AESATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATHBHOE MBIILICHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU U METOJAMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO CONEpIKaHMs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IMO3HAHUS,;

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAUNA, TMPEOOPa3OBaHUI0 ¥ TPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUU YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajiauy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHsS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE pEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATH UX JIOCTOBEPHOCTDH, IPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHpPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKM;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TMPAKTUYECKYIO 00JacTh
JKU3HEIEATEIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pa6ora ¢ nunpopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS MHOOPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIMI0O MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEICTBA  WH(MOPMAIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYSCKUX HOPM, HOPM
nH(OPMAITMOHHOW 0€30MaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4ETOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMATILHYIO
dbopMy TIPEICTABIICHHS M BU3yaTH3aIliH.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBUSA:
OCYILIECTBIISATH OOILEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éTOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LM COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTAaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4€TOM MHEHM Y4YacTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATHBHBIM.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NelCTBHSA
Camoopranusauus:

CaMOCTOATENILHO OCYLIECTBJISTh MO3HABATENIbHYIO NIEITEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUTaH BBIMOJIHEHUS IPAKTUYECKON PadO0ThI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JefaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  [O3HABATEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKU W CBOECBPEMEHHO MPUHUMATHh PEIIEHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHUX TIPH aHAJINU3E pe3yJIhTaTOB
NEeSATeTLHOCTH,

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIOCOOHOCTh QJaNTUPOBATBHCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIONICH CTPEMJICHUE K JOCTHKCHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYaIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU ACSATEIIbHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
UJCAIBHBIN a3, MOJEIN CTPOCHHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3apsi]l IPU pelIeHnH PU3NUECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KMUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBH)KCHUE IO OKPY>XHOCTH, HWHEpLHS,
B3aumojecTBre T, nuddys3us, OPOYHOBCKOE NBWKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJl IIPU HArPEBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, WCIApeHUe, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
cCoCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPS/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEJIMYHUHY C JPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBJICHUS,
UCIIONB3Ysl (U3MUYEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPTUsl XaOTUYECKOrO JIBHXKCHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSISI JHEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIUYHHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ys (HU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
OPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPEHEN KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypol, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3inyarh CJIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBaHUIO (DU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOT0 OOOpPYyIOBaHUsSA, MPOBOJIUTH OMNBIT H
(bopMyIHpOBATH BHIBO/IBI,

OCYUIECTBJISATH MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBINA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUHM, MPHU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(buKCUpoOBaTh PeE3ybTAThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
000opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIlIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYUHBI,

peliaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEPOTUBOPEUNBYIO
LEMOYKY PACCYXKIEHUN C OMOpOMl Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIMICHHH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPECTABJICHUS YYEOHON M HAy4YHO-TIOMYJIIPHON MH(POPMAILIMU, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIMIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ TPUOOpaMU U TEXHHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEAE;



paboTath B TpYIIE C BBHINOJHEHUEM PAa3IUYHBIX COIUAIBLHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIlMsIX, aJICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMaTPUBAEMOM IPOOIEMBI.

K koniy oOyuenus B 11 kjacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMCHUIN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYATHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (U3MUECKUX MOIEIICH:
TOYEUYHBIN JCKTPUICCKUIN 3apsii, Tyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO Sijpa MpH PEHICHUH (PU3NYECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEWCTBME MAarHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHWus U
BOJIHBI, MPSIMOJIMHEHHOE pPacIpOCTpPAaHEHUE CBETa, OTPa)XKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudecknii 3gphexT (poTodrddexT), cBeTOBOS AaBieHNUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYyCCTBEHHAas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W

AJIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), UCIMONB3YsSd (U3NYECKUE BEITUUYHUHBIL:
DIIEKTPUYECKUHN 3apsill, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MOJs, cwia Awmmepa, cuna JlopeHia, MHIYKTUBHOCTH
KATYLIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpE, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsIHHUE U
ONTHUYECKass CUJIa JIMH3bl, MPU ONHUCAHUM TPABUIBHO TPAKTOBATH (HU3MUECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUeHHS U EAWHMIIbI, YKa3bIBaTh
(bopMyIibl, CBS3BIBAIOIIME JIaHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX S7IEp, TPU OMUCAHWU TPABUIBLHO TPAKTOBATh (DU3UYCCKHUN CMBICI
UCIIOJB3YEMbIX BEIMYMH, UX OO0O3HAYCHHS W EIUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEIHLHOTO U MapaJIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHUE ODWHIITEHHa mns PoTtorddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYyJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3linyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUS (TpaHUIlBl, 00J1acTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHIYKIIMM MArHUTHOTO TMOJIS POBOTHUKA
C TOKOM, cuiibl AMriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB € HCMOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HU3MEPEHUI: TPU STOM
dbopmympoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIHUpPOBATH BHIBO/IHI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH (DPU3UUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCITOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BEIOWPATHh (PU3UYECKYI0O MOJECINb, BBIACHITh (PU3UUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTh
MOJIy4YE€HHOTO 3HauUeHUs (PU3NUECKOI BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY pacCyk JCHUH C ONOpOH Ha H3YUYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U
(buznueckue SBICHUS,

UCIIONB30BAaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW U HAy4YHO-TIONYJIIpHOM MH(pOpMalUH, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA UX O€30MacHOTO MCTOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacCHOCTH MpU 0OpallleHuU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
MOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TpyHIe C BBHINOJHEHHEM PAa3IMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPyNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne o/ P Konrpouabusie IlpakTHueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ) 2 1
W3HMKa ¥ METOJIbI HAYYHOTO TIO3HAHHUSI htts://m.edsoo.ru/7FALbF72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo paznueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorekxa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEUIECTBA. 5 bubnnorexka [HOK

®a3oBbIe EPEXOIBI

https://m.edsoo.ru/7f41bf72




Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK

41 UICKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
4.2 ITocTosAHHBIN NEKTPUYECKUN TOK. TOKH B 12 bu6mmoreka [IOK

' Pa3IMYHBIX Cpetax https://m.edsoo.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3/ie/ioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazjnen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojue. IeKTpoOMarHuTHast bubnnoreka [JOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KosieGaHus https://m.edso0.ru/7f41c97¢c
MexaHU4YecKHe U AJIEKTPOMArHUTHBIC bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI cIEIIUATBHON TEOPUHU bubnmoreka [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
MICMEHTEI KBATOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngs?;;?:;saogr?j/é £41097c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E::fg;ﬁf;igg}; £41097¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsbl
®u3nka — Hayka 0 IPUPOJE.
1 Hayunsie MeTZ bl no:I:H'fHI/Iﬂ 1 bubamorexa LOK
Y A https://m.edsoo.ru/ff0c32e2
OKPYXKaIoIIero Mupa
Posb 1 MecTo ¢uzuku B

5 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIIOIEN
MexaHnn4eckoe JBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHe

4 PaBHOMEpHOE NpAMONMHENHOE 1 bubnuoreka [IOK
JIBIDKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 1 bubnnoreka [JOK
nBkeHue /CtapToBasi IMarHOCTUKA https://m.edsoo.ru/ff0c372e

6 CBobomHOe majieHne. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUXKEHUE.

7 JIBrm>keHrE MaTepHaIbHON TOYKH I10 1 bubmmorexa [JOK

P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
8 [Ipunuun otHocuTenbHOCTH ["anumnest. 1 bubnmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiii 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cyneprno3uiuu cuil. Bropoit 3akon bubmmorexa [JOK
. https://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHON TOYKU

10 Tperuii 3akoH HeroToHa 11 bubmumorexa [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TskecTu. IlepBasg kocMudeckas bubmmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunment tpenus.

13 Cuna ZEHpOTI/IBJ‘IeI?I/Iq:I pu I[BI/I)Pi(eHI/II/I bubnuorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeNa B )KUAKOCTH UJIM ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuotexa [JOK
MowmeHT cuisl. [1nedo cunsl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOIO TENA
NMitynsc MaTepraIbHON TOYKH,

15 CHCTEMBI MaTePHUAIIbHBIX TOYEK. bubnmoreka [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE BUKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmoreka [JOK
Touku. Teopema 06 U3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 IToreHunanbHas sHEprus. bubmuoreka [IOK




18

[ToreHuuanbHas S3HEPTUS YIPYTO
1e(OpPMHUPOBAHHOM MPY>KUHBI.
[TorennmansHast SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMITH

[ToTeHManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HCIIOTCHIINAJIBHBIX CUJI C UBMCHCHUEM
MeXaHH4YeCKOU OHEPIUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKOU
SHEPrUU

https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HMccnenoBanue cBsi3U pabOThI CUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

21

22

KonTponbhas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

OCHOBHBIE TIOJI0KEHUS MOJIEKYJIISIPHO-
KHHETHYeCKO! Teopuu. bpoyHoBckoe
nswxenue. Auddysus

Xapakrep NBUKEHUS U
B3aUMOJICHCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TEI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTtostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ u3Mmepenue. [llkana Temneparyp




Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnoreka [HOK
JIBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota

98 «VccnenoBanre 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza»

29 H3onporecchl B MI€anbHOM ra3e u ux bu6mmoreka [IOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CHCTEMBI 1

30 crocoObI e€ n3meHnenust. KommnuectBo bubnuotexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHs4 https://m.edsoo.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
raza

bu6mmorexa [IOK

31 Bt Teronepesatu https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonmgecTBo TEIIIOTHI pH bubmmorexa [OK

. https://m.edsoo.ru/ff0c5¢c36
Terutonepenade. AauadbaTHbIN mpoiecc

33 [1epBblil 3aKOH TEPMOJMHAMUKHU U €TI0 bubnmoreka [JOK
MIPUMEHEHHE K U30MPOLIECCaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs poI1eccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJMHAMUKU

[Tpuniun nevicteust u KII1/ TernmoBoit

https://m.edsoo.ru/ff0c6230

bubmuorexa [JOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKOJIOTHYEeCKHE TPOOIECMbI
TETUIOIHEPTETHKH
38 O06o6mmarmuil ypok «MoteKkyspHas bubmmoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTtponpHas pabora o Teme
39 «Monexynsipaas ¢puznuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3AyXa. HacklleHHbIH bubmmorexa [OK
AY%a. . https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
KkpucTayyibl. COBpeMEHHBIE MaTepPHAITBI
[TnaBiieHne M KPUCTAUTA3AIIHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa [JOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
44
YpaBHEHHE TCILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNEKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

[IpoBOIHMKH, TUATIEKTPUKH U

46 [IOJIVIIPOBOAHUKHU. 3aKOH COXPaHEHUS buGnnorexa LIOK
YHpOBOA ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kyinona. ToueuHbIN YIeKTPUYECKUI Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nons. [IpuHumn cynepno3suumuu bubnnoreka [JOK
ANEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cun 37eKTpoCcTaTHIeCKOTo
49 mosd. Ilorernman. PazHocts bubmmorexa [IOK
’ THHATL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
I[IpOBOMHUKY U JUDJIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorexa [TOK
p ) https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MIpOHUIIAEMOCTh
bu6mmorexa [IOK
51 DnexTpoéMkocTh. KoHmencarto
P A P https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD MJIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUS 3apsHKEHHOTO bubmmorexa [TOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

amnmapara, CTpyHHOTO TpUHTEpa.
DJIEKTpOCTAaTUUYECKas 3alUTa.




55

56

57

3a3emileHue AIEKTPOprUOOpPOB

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COSANHECHHE
npoBoaHUKOB. JlabopaTropHas pabota
«/3yueHue cMemaHHOro COeIMHEHUs
PE3UCTOPOBY

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 71 OJIHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC ucTouHrKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHH

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

KonTponbHas pabora no teme
"OnexTpoaunamuka" / Becepoccuiickas
poBepoyHas paborta

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O6o0mamuil ypok
«InexTponuHamuKay / Beepoccuiickas
poBepoyHas paborta

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be




DJIEKTPUUYECKU TOK B BaKyyMe.

62 . 1
CBoiiCTBa JIEKTPOHHBIX ITYYKOB
[TomrynpoBoIHUKH, UX COOCTBEHHAs U

63 IIpUMecHas MPOBOAUMOCTh. CBOMCTBA 1 bubnmoreka [JOK
p—n-niepexona. [TomynpoBOgHUKOBEIE https://m.edsoo.ru/ff0c84ae
npuOOpbI
DIIEKTPUUYECKHI TOK B paCTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosiTenbHbIN U 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ffOc84ae
ITma3ma
DnexTpuueckue npudopsl U

66 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnnorexka [JOK
npuMeHeHune. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0e30macHOCTH
«Inekrpocraruka. [locTossHHBIN

67 ANEeKTpUUecKuil TOK. TOKH B 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c8a8a

Pa3IUYHBIX Cpeaax»

68 O6o6mmarmuii ypok o Temam 10 1 bubnmoreka [JOK
KJlacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
)
‘:;n Tema ypoka Beero Kourposbubie IIpakTHyeckue f/llj;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr
[TocTossHHBIC MATHUTHI U UX

1 B3auMoJielcTBHE. MarHuTHOE 110JI¢. 1 bubnunoreka LIOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMTHON HUHIyKIIUU
MarauTHO€E 1oJI€ MPOBOJIHHUKA C

) ToKOM. OnbIT DpcTena. 1 bubmmoreka [JOK
B3aumopeiicTBue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «M3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJS KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HUccnenoBanne neucTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JleficTBe MarHUTHOTO MOJIS Ha

5 JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuoreka [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpomMarauTHas HHAyKIus. [loTok

6 BeKTOpa MarHuTHOM uuaykiuu. I1C 1
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON




nHaykuun Dapages

Jlaboparopuas pabota
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM UHTYKIIHH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIYKIIUH.
DHeprusi MarHuTHOTO TOJISL KAaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NIeYb

10

11

12

13

O606maronuii ypok «Marauraoe
I10JI€C. 3J'I€KTpOMaFHI/ITHa$[ UHAYKOUSD»

KonTponbHas pabota mo Teme
«MaruuTtHoe 1oJe.
SHGKTpOMaFHI/ITHaﬂ I/IHI[}IKIII/ISI»

CB00O/1HBIE MEXaHUUECKUE
Kosebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU M MAcChI Ipy3a»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebarenbublit koHTYp. CBOOOAHBIE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820




15

16

17

18

ANEKTPOMAarHuTHbIE KojeOaHus B
UeaIbHOM K0JieOaTeTbHOM KOHTYpE.
AHaiorust Mexa1y MEXaHU4eCKUMHU U
ANEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPaHEHHUS YHEPTUU B UJICATBHOM
KoJieOaTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyXaroIux
KosieOaHusX. BeIHy X 1eHHbBIE
MeXaHUYECKHE Konebanus. Pe3onanc.
BbIHY X IeHHBIE 3JICKTPOMarHUTHBIC
KosaeOanus

[lepemennsbiii Tok. CUHYCOMIAIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa. AMIUIUTY/IHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

bubnuoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
[IPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa INepeMEeHHOro ToKa,
JIMHUH 3JIEKTpoIepesayd

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynsTypa ucnonb3oBanus
ANEKTPOIHEPTUH B IOBCEAHEBHOM
AKU3HU




MexaHHYeCKUe BOJIHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bub6nmmoreka [IOK

21 pacIpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeunble ¥ MPOIOJIbHBIE BOIHBI
99 3ByK. CKOpOCTb 3ByKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbHIE BOJIHBI, UX
23 cBolicTBa 1 ckopocTh. [1lkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfeQ
ANEKTPOMArHUTHBIX BOJH
[IpuHIMIIBI paUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacts
cBA3u. Paguonoxkanus
o5 KonTponbnas padota «Konebanus u bubmuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTPaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
ToueyHsblii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubnworera LHOK
. https://m.edsoo.ru/ff0cd4e0
1300pakeHM B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
78 BHYTpeHHee oTpaxeHnue. [IpenenbHbli bu6muoreka [JOK
YIOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHHUS
29 JlabopaTtopHas pabota «3mepenne bubnmoreka [JOK
MOKA3aTelIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [octpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4ueHue JIUH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HUccnenoBanue cBOMCTB
M300pakKeHUH B JIMH3aX»
Hucnepcus ceeta. CIOKHBIN COCTaB
39 6enoro ceera. Ler. JlaboparopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
33 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceera. Judpakiumonnas pemerka https://m.edsoo.ru/ff0ced22
P p
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHUKH. [TocTynarsl bubmuoreka [IOK
CIIELIMAIbHON TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEILHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH. Eus OK
noIMoTeKa
37 3ameyieHre BpeMEHH B COKpAIlleHNe 1
https://m.edsoo.ru/ff0cfad2
JUTHHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM Eus OK
. noIMoTeKa
38 gacThlbl. CBA3b MACCHI C DHEPTHCH H 1
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHS TOKOS
Konrponsnas padora «OnTHKa. Bu6 OK
. noImoTeka
39 OCHOBBI CIEIMATTEHON TEOPUHU 1

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyina I[lnanka. Dueprust

bu6nmoreka [IOK

40
Y UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICTIOBAHUE Eus 10K
noIMoTeKa
41 .0 A.T.
porosdexra. Ombirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHUE
42 SﬁHmTegl)Ha nq:lq)q)OToa(b@I@)eKTa bubmmorexa LIOK
g ' https://m.edso0o.ru/ff0d015e
«Kpacnas rpanuma» ¢porodaddexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponucTBa u
MIPAKTUIECKOE TPUMEHEHHE:
44
(dboTosneMeHnT, GOTOIATUHK,
CoJIHEUHasi baTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme « 3J€MEHTHI bubnuoreka [{OK
KBAHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mo/ieIb aTOMa
but6mmoreka [IOK
47 IT b
OCTyTTaTRt bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornoiieHue GoToHOB
48 P IIEPEXOI€ aTOMa C OJTHOT'O YPOBHS bubmorexa [JOK
P P . yp https://m.edsoo.ru/ffOd0afa
SHEPTUU Ha Opyroi. Buapl ciekTpoB
BomHoBEIe cBOiicTBa yacTuIl. BOTHEI
. bubmuorexa [{OK
49 ne bpoitnsa. Kopryckynsipao-

BOJIHOBOM Jyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




50

BBIHYKJACHHOC U3TY4YCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpesnenenuto cocraBa

PaaOaKTUBHOI'O U3TTYYCHUSA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

CoiicTBa anb(da-, 6era-, ramma-
n3ny4deHus. BiusHue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3u HyKJIOHOB B si/Ipe.
Snepubie peakuuu. S nepHbii
peaktop. [Ipo6iiembl, NEPCIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SICPHOM
SHEPTETUKHU

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
perucTpanuu JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yH1aMeHTanbHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3MUeCKOi KapTUHBI MUPa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YeHHE aCTPOHOMMH. Buy
3BE31HOrO Heba. Co3Be3aus, IpKHe
3BE3 MBI, INIAHETHI, UX BUAUMOE
JABMOKXCHUC. CoaHeyHast cucTeMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TNIABHOM
nocJie[oBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKIACHUU U
sBotoniu CoJHIa U 3BE3]

Mnineunsiii [1yTe — Hama I'anaktuka.
ITonoxenue u apmxenne ConHIa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TaJTaKTHK

Bcenennas. Pa3z0beranue rajakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe usnyuenue.
MertaranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padoTa «1eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

O6o6matomuit ypok. Ponb pusuku u
aACTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTMYECKOW, COUUAIBHON 1
ATUYECKOH cdepax NesaTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0matromuii ypok. Pons




(buznvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecro
(hbU3UYECKOI KapTUHBI MHPaA B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX TIPEJICTABIICHUN O TIPUPOJIC
66 MarnuTtHoe moe. 1
DneKTpoMarHuTHasi UHIYKIUs
67 Ontuka. OCHOBBI CIIEIUATBEHOMN 1
TEOPUH OTHOCUTEIHHOCTH
68 KBanroBas ¢uzuka. JneMeHTsI 1 bubnnorexa [JOK
ACTPOHOMUU U aCTPOPU3NKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpPUMEpPaX poJib W MeCTO (U3UKH B
(hopMHUPOBaHHM COBPEMEHHOW Hay4YyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKOUN IESATEIbHOCTH

moaen

10.2

VY4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, WHEpIMANbHAas CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCAIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnyeckux 3amaq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KUHETHUYECKON Teopuun
CTPOEHHs BEIleCTBA W  JJEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJeHHe
T€d, JABWXKEHHE IO OKpPYXXHOCTHU, WHEpLHs, B3aUMOJCIHCTBUE TE;
nuddy3usi, OpOYHOBCKOE JBUIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJ1aXx/IeHnHn), TelJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAy IapaMeTpaMH COCTOSIHMS Ta3a B HU30Ipolieccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE [BIIKEHHE, WCIONb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJWHATA, MYTh, MEpEMEIIeHNe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIYJIbC Tela, KWHETUYeCKass DHEPrus,
MOTEeHIIMATbHAS DHEpPrus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb; TIPHU OMUCAaHUH MPABUIBLHO TPAKTOBATH (DU3HUECKUN CMBICI
WCTIONB3YEMBIX BEIUYHH, WX OOO3HAYCHHUS W EIUHUIIbI, HAXOJUTh
(hopMyIIbI, CBSI3bIBAIONIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ysl (U3MUYECKUE BEJIMYMHBL: JIaBJICHHE Tasa,
TEMIEpaTypa, CpeAHssI KHHETHYECKas DSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora Trasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JEUCTBUS TEIJIOBOTO JBUTATENS, IpPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYNUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HUCTONB3YSd  (PU3MUECKUE
BEJINYUHBI: AEKTPUYECKUI 3apan, JIEKTPUUECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLUHMAJIOB; IIPU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEMbIX
BEIMYMH, WX OOO3HAYCHUSI W EIWHUIIBI; YyKa3blBaTh (HOPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIWYMHY C JAPYTUMHU

BCIN4YNHaMN

aHaJM3UpOBaTh (PU3MUECKHE MPOLECCHl M  SBJIEHHS, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHUUYECKON IHEpruH,
3aKOH COXpaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIO3UIINNA CUJI, TPUHIIUII
paBHONpABUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHsS BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHEell KUHETMYECKOH SHEpruu TEIUIOBOTO JBUKEHMSI MOJIEKYJT C
aOCOJIIOTHOM TEMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH Kynona; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTHYecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTHU
OOBSCHATD OCHOBHbIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTIOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MIPH
3ToM (QopMyITuUpoBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO

000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OcyiecTBiaTh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3NUecKux

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBINA CIIOCO0 U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHHIC MECTO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMH; IPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PMKCHpPOBATh pE3yJabTaThl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MUecKUX BETUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yiibTaTaM UCCIECA0BAHMA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  TpyJda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OJKCIEPHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHONW (DPU3NYECKOH MOJEIbBIO,
UCHOJIb3Yysd (U3UYECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIu3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BeTUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOI71 Ha H3YYUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TOUCKA, CTPYKTypHUpPOBaHMS,
UHTEpIpeTalMi W MpPEJCTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIU3UPOBATDH ITOJTYy4YaCMYHO HH(bOpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
KU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHUH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOT'O IMOBCACHHUS B 0pr>1<a10mel71 cpeae

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUANBHBIX POJIEH,
IUTAaHUPOBaTh  paboOTy  TPYMIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyalusiX, aJ€KBATHO OLIEHUBATh BKJAJ KaXJIOT0 M3 YYacCTHHUKOB

TPYNIBl B PELICHHE pacCCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poilb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOM HAy4YyHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON AESITETbHOCTU
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YUYEHHBIX (U3UYECKUX MOJIENICH:
TOUEUHBIN AIEKTPUUYECKUI 3apsij, AepHas MOJENb aToOMa, HyKJIOHHas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHUH (pU3nIecKux 3a1a4d

11.3

11.4

Pacnio3naBathe ¢u3uueckue siBIeHUS (MPOLECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
IEKTPUUECKasi HPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM MU JBWXKYLIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUsS CBETa, (OTOANIEKTpUUecKuil 3¢ dext
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yYEHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPHUUECKYIO MPOBOAMMOCTh PA3JIMYHBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECChI), HUCHOIB3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cuia JlopeHna, WHAYKTHBHOCTb KAaTyILIKH,
9HEPrusl IEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHYECKHUX ANEKTPOMAarHUTHBIX Koje0aHuM, boxycHoe
paccTosiHUE W ONTHUYECKas CWIa JIMH3bl, NPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HAUeHMUsT W EIUHMIbI, YKa3blBaTb (HOPMYJbl, CBSA3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BETUUYHUHY C IPYTMMH BETUUUMHAMU




11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb J3JICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrUusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaga, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAUYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIMEC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIMYUHY C APYTMMHU BCIIMYMHAMH, BBIYUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJIINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnueckue 3aKOHBl M NPUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJICZOBATEIBHOTO M TMAapajlIeIbHOIO COCJAWHECHUSI ITPOBOHUKOB,
3aKkoH [[xoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ INPEJIOMIICHHS CBETa, ypaBHEHWE OWHINTEWHa  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPHUUYECKOTO 3apsja, 3aKOH
COXpPAaHGHHUsT  MacCOBOI'O  YHCJA, IMOCTynarbl bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3dyaTh CIOBECHYIO
(bOpMyJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(rpanu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIrpaBJICHUEC BCKTOpPAa HWHAYKIHMW MArduTHOI'O II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINOMHATE SKCIIEPUMEHTHI TI0 UCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
aToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3Y YYIEOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB npsaMbI€ W KOCBCHHBIC H3MCEPCHHUA (bHSI/I'—IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HUCHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHONM 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmomaTe mpaBuia Oe30mMacHOro Tpyna NpH  POBEICHUU




WCCIEOBaHUNH B paMKax ydeOHOTO DJKCHEpUMEHTa, YyueOHO-
HCCIIEN0BATENbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTONB3ys (U3UYECKHUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
YCIOBHS  3ala4d  BBIOMpATh  (PU3MYECKYK) MOJETb, BBIACIATH
¢du3nueckre BENMUYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOJIUTH PACUYETHI U OLCHUBATH PEAIbHOCTH MOJIyYEHHOTO 3HAUCHHUS

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paccymneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHMH YY4eOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOHWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-IIOMYJISIPHOMN
uHbOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh M0JyyaeMyto HH(POpMaIUIO

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAlIMH, NPUOOPOB U TEXHUUECKUX

YCTPOICTB; pa3auyarh YCJIOBHMSI HMX OE€30IacCHOrO MCIOJb30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTh mpHUMEpHl BKJIa/la POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOILIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e301MacHOCTH MpU 0OpallleH!H ¢ MpubopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIECH cpefie

Paborarh B rpymnme ¢ BBINOJIHEHHEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTAaHUpOBaTh ~ paboOTy  TpyHmbl,  palMOHAIBHO  PacCHpeneNsiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 U3 YYaCTHUKOB

IpYMIIBI B pELIEHUE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
NpOBEPSIEMOT0 IIpoBepsieMbIe 3JIEMEHTHI COAEPKAHUS
JIEMEHTA

Kon
pa3neia

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o npupome. Hayuneie Merozsl
11 IIO3HAHUS OKpYyXKarolero mupa. Posp skcnepumeHnTa u
TEOpUU B MPOLIECCE [T03HAHUS TPUPOABI. DKCIIEPUMEHT B

busuke

1 MopenupoBanue (PU3NYECKUX SBJICHUH W IPOIIECCOB.
Hayunble rumnore3pl. PU3MYECKHE 3aKOHBI U TEOPHH.

19 I'panunpl mpuUMEHHUMOCTH  (U3HYECKHUX  3aKOHOB.

' [Ipunuun coorBercTBUss. Ponp u Mecto (u3MKu B
(GbopMUPOBaHUM COBPEMEHHOW Hay4YHOW KapTHHBI MHUpAa,

B [IPAKTUYECKON AESITEIbHOCTHU JI0AeH

2 MEXAHUKA

##PartH#KMUHEMATUKA

MexaHuueckoe JBUJKEHHUE. OTHOCHUTEIBLHOCTD
2.1.1 MEXaHUYECKOT O JIBHOKEHUS. Cucrema OTCUéTa.

Tpaexropust

[Tepememienue, CKOpOCTh (cpennsist CKOPOCTb,
212 MTHOBEHHAsT CKOPOCTh) M YCKOPEHHE MaTepHabHOU
TOYKH, UX MPOEKUUH HA OCH CHUCTEMBl KOOPJIWHAT.

2.1 Crno)xeHue mepeMeIIeHu U CJI0KEHHE CKOPOCTEH

PaBHOMEpHOE U pPaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
213 nBwKeHue.  I'paduku  3aBUCUMOCTH  KOOpPJMHAT,
CKOPOCTH,  YCKOpEHHUs, TMyTH U  HepeMeuIeHHs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHHU

214 CBobOoHOE TIazicHre. Y CKOpeHHE CBOOOIHOTO TaIeHUs

215 KpuBonunelinoe nBuxeHue. PaBHOMEpHOE IBH)KEHUE
MaTepUAIbHOM TOYKM IO OKPY>XHOCTH.  YTJIOBast




2.1.6

CKOpOCTb, JHMHEHHas CcKopocTh. Ilepmon um wyacrora.
IIeHTpOCTpEMUTENBHOE YCKOPEHHE

Texundeckne YCTPOﬁCTBaZ ClInaoMeTp, JABHXKCHUC

CHapsAaA0B, HCIIHBIC U PEMCHHBIC IICPpCAaYn

2.1.7

[IpakTnueckue palOoTsl. V3MepeHHEe  MIHOBEHHOM
ckopocTH. MccinenoBanne COOTHOIICHNS MEKIY ITyTSAMH,
IIPOMICHHBIMU TEJIOM 3a IIOCJIEIOBATEIbHbBIEC pPAaBHBIC
IIPOMEXYTKM  BPEMEHHM  IIPU  PaBHOYCKOPEHHOM
JBWKCHUM C HA4YAJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.
W3ydyeHue HABW)KEHHsA IIApUKAa B BSI3KOW KMIKOCTH.

N3ydenue nBuxeHMs T€Ia, OPOIIEHHOIO TOPU30HTAIBHO

2.2

H#Part# IMHAMUKA

2.2.1

[Ipuniun otHocutenbHOCcTH ["anmuiies. llepBbiii 3akOH

Herorona. IHepunanbHble CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3uuuu cuil

2.2.3

Bropoii 3akon HploTOHa 11 MarepuasbHOM TOYKH B
uHepuuanbHoi cucreMe otcuéra (MCO). Tperuii 3akoH

Hrrotona JJI1 MaTCPpHUAJIBHBIX TOYCK

2.24

2.2.5

2.2.6

3akoH BcemupHOro taroreHus. Cuna Tspkectu. Ilepas
KOCMHU4ecKasi ckopocTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenns. Cyxoe TpeHue. Cuila Tp€HUS! CKOJIbKEHHUS
u cwia TpeHus nokos. Kosdpduuuent tpenus. Cuna

COIIPOTUBJICHUA IIPpU ABUXKXCHUU TEJIa B KXKUIAKOCTH WA

rasc

2.2.7

HOCTyTIaTCJ'IBHOC n BpamaTeJIbHOC JABHIKCHHUC

a0COIOTHO TBEPAOTO TeTa

2.2.8

2.2.9

MOMEHT cuibl OTHOCUTENIBHO OCH BpalueHus. [liedo
cuibl. YcnoBus paBHOBecus TBEpaoro tena B MICO

Texuuyeckue YCTpOﬁCTBaZ HNOAINHUITHUKHY, JIBHUKCHUC

HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue padboTel. 3yueHne aBMkeHUs OpycKa 1o
HAaKJIOHHOM MJIOCKOCTH MOJ ACWCTBUEM HECKOIBKHX CHJL.

Hccnenosanue 3aBHCHUMOCTHU cuI YOPYTOCTH,




2.3

3.1

BO3HHUKAIOMIUX B  JAehOpMUPYEMOHl  NpyKuUHE U
pPE3WHOBOM 00pasiie, OT BEIMYMHBI HX JedhopMaiuu.
UccnenoBanue ycrmoBuil paBHOBECUS TBEPIOrO TeENa,

HMCIOLIET0 OCh BpalllCHUA

##HPar###3AKOHbBI COXPAHEHM A B MEXAHUKE

Nmnynbse MaTepUaIbHOM TOYKH, CHCTEMBI
2.3.1 MaTepUajbHbIX TOueK. MMIynbCc cuibl U U3MEHEHHUE
UMITyJIbCa Tella
3akoH coxpaHeHus umnyisca B MCO. PeaktuBHOE
2.3.2
JBUOKEHUE
2.3.3 Pabora cuibl
234 MOIIHOCTE CHIBL
235 Kunernyeckas sHeprusi MaTepuaabHOM TOYKU. Teopema
- 0 KMHETUYECKON YHEPTUH
[TorenumansHas dHeprud. [loTeHuManbHas >Heprus
2.3.6 yopyro aedopmupoBaHHONW TpyxuHbI. [loTeHIManbHAs
SHEprus Teja BOJIU3U MOBEPXHOCTU 3eMIIU
[loTreHunanbHble Y HENOTEHUMAJIbHBIE CHUJIBL. CBSA3b
237 pabOThl  HEMOTEHUMAIbHBIX CHJI C  H3MEHEHHEM
o MEXaHWYECKOM  HDHEpruM  CUCTEeMBI  Tel.  3aKOH
COXPaHEHUsI MEXaHUYECKON YHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHu4ecknue yCTpONCTBA: JBUIKEHHME PAKET, BOJIOMET,
- KOIEP, IPYKUHHBINA TUCTOJET
[TpakTuyeckue paboThl. M3yueHue CBsI3U CKOPOCTEH Tel
2.3.10 mpu Heymnpyrom ynape. WMccnenoBanue cBsizm pabOThI

CHJIBI C U3BMEHEHHEM MEXaHHMYSCKOM OHCPTHUU TCJIa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#HPar###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPUN

OCHOBHBIC  ITOJOXKCHHS MOJ'ICKy.IISIpHO-KHHCTH‘-ICCKOﬁ

311 teopun. bpoyHoBckoe aBmwkenue. [uddys3usa. Xapakrep
JIBHJKEHHUS M B3aUMOJCHCTBHUS YaCTHII BEIISCTBA
312 Mogenu cTpoeHHs ra3oB, JKHAKOCTEH U TBEPABIX TEI U

00BSACHEHUE CBOMCTB BEIIESCTBA HA OCHOBE 3TUX MOJIEIIEH




3.2

3.1.3

3.14

Macca monekyn. KonuuectBo BemiectBa. [locTosiHHas
ABoraapo

TeruioBoe paBHOBecue. TemmepaTypa U e€ HU3MepeHUe.

IIxana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mopnens wuneanpHoro rasa. (OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUUECKOI T€OpUH UJealIbHOTO rasa
AOcomoTHass  TeMieparypa Kak  Mepa  cpeaHei
KMHETUYECKOW HSHEPrUM TEIUIOBOIO JIBUYKEHUS YacCTHI]
raza. llIkana remneparyp KensBuna

VYpaBuenue Knaneilpona — MengeneeBa. 3akoH

JanbroHa

3.1.8

3.1.9

3.1.10

321

3.2.2

3.2.3

I'a30BBIC 3aKOHEI. I/Isonpoueccm B HJACAJIBHOM Tra3c C
IOCTOSHHBIM KOJIMYECTBOM BCIICCTBA: HU30TCpMa,

n30Xopa, n3obapa
TexHu4yeckue ycTporucTBa: TepMOMETpP, OapomeTp

[TpakTueckue pabotel. M3mepeHne macchl BO3Ayxa B
KJIaCCHOM KoMHare. MccnenoBanue 3aBUCUMOCTH MEXIY

rapaMeTpaMH COCTOSIHUS Pa3peKEHHOTo ras3a
OCHOBbI TEPMOJIMHAMUKN

TepmonuHamuueckass cucreMa. BHyTpeHHss JHEprus
TEPMOJMHAMHYECKONH  CHUCTEMBl U CHOCOOBI €€

HU3MCHCHUA

KonnuectBo Temnotel U paborta. BHyTpeHHssI sHeprus

OJHOATOMHOI'O HACAJILHOI'O ra3a

Buasl Temonepenaun: TEMIONPOBOJHOCTh, KOHBEKIIHS,
W3JTy4YEHHE. TenmoémMkocTh Tena. VnenvHas
TEIIOEMKOCTh BellecTBa. Pacuér konuuecTBa TEIMIOTHI

[pH TeTUIonepeayue

3.2.4

IlepBbIil 3akOH TepMoaMHAMMKHU. lIprmeHeHue nepBoro
3aKOHa TEPMOJMHAMHKH K M3omporeccam. ['papuueckas

MHTEpIpeTanus paboThl ra3a

3.25

TemoBble MamuHbl. [IpUHIUIIBI JEWCTBUSA TEIMIOBBIX
MammH. [IpeoOpa3oBaHus HSHEPrUM B  TEIJIOBBIX

MamuHax. Koaddunuent monesnoro aecTeus (ganee —




KIIMI) TernoBoit mamuusl. Lukn Kapuo u ero KI1/]

Bropoii 3akoH  TepmomuHamuku. HeoOpatumocTh

3.2.6 MpoIeCCOB B NpHUpoJe. TeruioBble  JBUTATENH.
OKkojnorudeckue npo0aeMbl TEINIO3IHEPTETUKH

327 TexHudeckue yCTpPOWCTBA: JBUIareilb BHYTPEHHEIO

o cropanusi, ObITOBOI XOJOIUIBHUK, KOHTUITUOHED

328 [IpakTnueckue  pabOTHI. Nsmepenne  yaenbHOU

o TEIIOEMKOCTH

###Par###AT'PEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

INEPEXO/IbI

[TapooOpazoBanrie U KoHaeHcauus. Mcmapenue u

3.3.1 KUIIEHWe.  YJenpHas  Temiora  mapooOpa3oBaHUs.
3aBUCHMOCTB TEMIIEPATyPhl KUIIEHUS OT JaBICHUS
332 AOCONIOTHAasT W OTHOCUTENbHAsl BIIAYKHOCTH BO3/yXa.
o Hacpimennsiii nap
TBépnoe Tteno. Kpucrammmueckue u amopdHble Tena.
3.3.3 AHun3orponus CBOICTB KpPHUCTAJIJIOB. Kunxue
33 Kkpuctaisl. CoBpeMeHHbIE MaTepHallbl
334 [InaBneHne ¥ KpuCTauIM3alus. YjAenabHas TemioTa
o rnaBieHus. Cyonmumarus
3.35 YpaBHeHUE TEIUIOBOTO Oaanca
TexHuueckue ycTpOHCTBa: TMIPOMETP U IICUXPOMETP,
336 KaJOpUMETpP, TEXHOJOTHH TMOJYyYeHHS COBPEMEHHBIX
- MaTepuajoB, B TOM YHCJIE€ HAHOMATEpPUAIOB, U
HAHOTEXHOJIOTHH
3.3.7 [IpakTueckue padboThl. I3MepeHue BIaXHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
##HPart## O JIEKTPOCTATUKA
411 OnexkTpu3anus Tel. OJJNeKTpudeckud 3apsan. JlBa Buaa
o AIIEKTPUIECKHX 3apsI0B
4.1 412 [IpoBOIHUKY, TUBIIEKTPUKHU U MOJTYIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs IEKTPUICCKOTO 3apsiaa
4.1.4 B3anmopeiictBue 3apsanoB. 3akoH Kynona
4.1.5 DnekTpuueckoe moje. Hanpsok€HHOCTh AJIEKTPUUECKOTO




4.2

nosist. [IpuHnun cynepnosunuu. JIMHUKM HAPsKEHHOCTH

SJIICKTPHUYCCKOI'O IT0JIA

PaGoTa cun SJICKTPOCTATUYCCKOI'O I10JIA. HOTGHHI/IEUI.

4.1.6
PasnocTs noreHnnanos
[IpoBOMTHMKKM W JAWDIEKTPUKH B TOCTOSHHOM
4.1.7 ANEKTPUIECKOM noJie. JusnexTpuaeckas
MIPOHHIIAEMOCTh
OnextpoéMkocTs.  KoHpeHcarop.  DieKTpOEMKOCTb
4.1.8 IJIOCKOTO  KOHJAEHcAaTopa. OHEprus  3apsHKEHHOIO
KOHJIeHCaTopa
TexHu4eckue yCTpOMCTBA: JIEKTPOCKOIL, JIEKTPOMETP,
. 3JIEKTPOCTaTUYECKast 3alIuTa, 3a3eMJIeHHe
o AIIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTEP
4110 [Ipaktuyeckne paboTsl. M3MepeHne 3IeKTpoEMKOCTH

KOHJACHCATOpAa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX
491 VYcaoBus cynecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOTO
o toka. MUcrounuku Toka. Cuina Toka. [TocTossHHBINA TOK
422 Hanpspkenne. 3akon Oma i1 ygacTka Lienu
423 DNeKTpUYECcKoe COIIPOTHUBJIICHHUE. YaensHOE
o COINPOTHBIICHUE BEIIECTBA
122 ITocnenoBarenbHOE, napajuieJbHOE, CMEIIaHHOE
o CO€JIMHEHUE MPOBOJIHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[oyns — JleHua
4.2.6 MOUIHOCTB AJEKTPUIECKOTO TOKA
anexTponBrkymias cwia (ganee — 3J1C) u BHyTpeHHEE
427 CONPOTUBIICHUE HCTOYHMKAa TOKa. 3akoH Oma and
o MOJTHOW (3aMKHYTOM) ayekTpuueckon memnu. Koporkoe
3aMbIKaHUE
OJIEKTPOHHAs  MPOBOJUMOCTH  TBEPABIX  METAJLJIOB.
4.2.8 3aBHUCHMOCTH COTIPOTHUBIICHUS METaJJIOB oT

temriepatypbl. CBEpXIIPOBOIUMOCTh




4.2.9

4.2.10

4211

DNeKTpUYecKUi TOK B BakyyMe. CBONCTBA IEKTPOHHBIX
IIyYKOB

[TonynpoBonnuku.  CoOCTBEeHHass M NpUMECHas
IIPOBOAMMOCTh  IOJIyHpoBOAHUKOB. CBoiicTBa  p-Nn
nepexoza. IloxynpoBogHIKOBBIE TPHOOPEI

DJIEKTPUYECKUI TOK B AJIEKTPOJIUTAX.

DIIEKTPOAUTHYECKAs JUCCOLHAIUS. DIEKTPOIIU3

4.2.12

OnekTpuueckuii Tok B razax. CaMOCTOSTEIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psald.  Pa3nuunHble  TUIBI

CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

4.2.13

TexHudeckue yCTpOMCTBA: aMIIEpMETP, BOJIBTMETP,
peocTtar, HMCTOYHUKU TOKA, BJIEKTPOHArpEBATEIbHBIE
MPUOOPHI, IIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAaKYyMHBIH JUOJ, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOJIYITPOBOIHUKOBBIN Jon,

raJbBaHHUKa

4.2.14

[IpakTnueckue  paborbl.  M3yueHue  CMEIIAHHOTO
COEJIMHEHUS PE3UCTOPOB.
N3mepenne D/IC ucTouHMKA TOKAa W €r0 BHYTPEHHETO

COIIPOTUBJICHUA. Ha6JIIOI[eHI/Ie 9JICKTPOJIN3a

11 KUIACC

Kon
pa3iena

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

##HPartHH#M AT HUTHOE I1OJIE. OJIEKTPOMATHUTHAA MHAYKIUA

43.1

4.3

43.2

TlocTosHHEIE MarHHUTBHI. B3anmonetlictBue

INOCTOAHHBIX MarHuTOB

MaruuTtHoe mosie. BekTOp MarHMTHOM WHIYKLIHUU.
[IpuHnun  cynepno3uuuu. JIMHMM ~ MarHUTHOM
uHaykuud. KapThHa JAMHUNA MarHUTHOW WHIYKIUU

110JI1 IMTOCTOSAHHBIX MAarHuTOB




MarautHoe 1oji€ IpPOBOJHMKA C TOKOM. Kaprtuna

JIMHAN  TI0JIA UIMHHOT'O IIPAMOIO0 IIPOBOAHHWKA U

4.3.3 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KaTYLIKH C
TOKOM. OneIT Opcrena. Bs3aumogeiictBue
MIPOBOJHUKOB C TOKOM
434 Cuita Amriepa, e€ MOJyJIb M HalpaBJICHUE
Cuna Jlopenna, €€ Moayldb M HalpaBJiCHHE.
4.3.5 JIBrokeHuEe 3apsKEHHOW 4YacTUIbl B OJJHOPOJIHOM
MarHuTHoM noiie. Pabota cuiel Jlopenia
4.3.6 SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIMH
OJAC  wunaykuuu.  3aKOH  3JIEKTPOMArHUTHOM
438 naaykunn dapanes
BuxpeBoe snexrpuueckoe mnose. DJC uMHAYKIMU B
4.3.9 MPOBOJHMKE,  JABWXKYIIEMCA  IOCTyNaTelbHO B
OJTHOPOTHOM MarHUTHOM IT0JIe
4.3.10 [IpaBuso Jlenia
NunyktuBHocTh. SBnenwe camounaykuuu. J[C
4311 CaMOUHIYKITUN
4.3.12 OHeprus MarHUTHOTO TOJIS KaTYIIKHA ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHu4yeckne YCTPOWCTBA: TIOCTOSHHBIC MAarHUTEHI,
4.3.14 AJIEKTPOMArHUThl,  3JIEKTPOJIBUTATENb,  YCKOPUTEIN
JJIEMEHTAPHBIX YACTHII, MHIYKIIHOHHAS ITeYb
[Ipaktrueckue paboTel. M3ydeHre MarHUTHOTO OIS
KaTymkd C TokoM. McciemoBanue —aeiicTBUA
4.3.15 MOCTOSSHHOTO ~ MarHuTa Ha paMKy C  TOKOM.
Hccnenosanue SIBIICHUS IMEKTPOMArHUTHOM
WHTYKIAH
5 KOJIEBAHUS 1 BOJIHBI
#H#HPartt#MEX AHMYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
51 KonebarenpHast cuctema. CBOOOTHBIE KOJICOaHUS.

5.11

lapmonnueckne koneOanus. Ilepuon, wactora,

amMITUTyAa U ¢a3a KojaeOaHui




5.1.2

[IpyxvHHBIM MasTHUK. MaTeMaTHYECKUN MAasTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoe ¥ JMHAMHUYECKOE  OIMCAHUE

KOJIEOATEIILHOTO IBUXKECHUS

5.14

5.15

5.1.6

5.1.7

5.18

[IpeBpamienue  3HEpruM  MOpU  TAPMOHUYECKUX
KoJIeOaHUAX. CBs13b aMIUTUTYIBl  KoJIeOaHUH
HCXOJIHOM BEJIMYMHBI C aMIUIUTYyJIaMHU KOJeOaHuil eé

CKOPOCTH U YCKOPEHUSs

Komnebarennpublit KOHTYD. CB0OOOIHEIE
JNICKTPOMArHUTHBIC  KOJICOAaHWST B HUACAITHLHOM
KojeOaTenbHOM  KOHType.  AHAJOTusi  MEXIy
MEXaHUYECKHUMU u AIEKTPOMArHUTHBIMU
kosnebanusamu. @opmyna Tomcona

3aKOH  COXpaHEHUsS DHEPIHH B  HJICATHBHOM
KoJebaTeIbHOM KOHTYpe

BrinyxaeHHble MexaHuueckue konebanus. Pesonanc.
Pe3onancuas KpHUBasl. BreinyxeHHBIC
ANEKTPOMArHUTHBIE KOJeOaHu .

Ilepemennbiii Tok. CHHYCOMIAIBHBIN IEPEMEHHBIN

TOK.

5.19

5.1.10

5.1.11

5.1.12

MoIHOCTh TNEPEMEHHOI0 TOKa. AMIUIUTYIHOE H
JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HANIPSKEHUS

Tpancopmarop.  IlpousBojacTBo, mepegaya U
norpeOieHne JNEKTPUYECKOU SHEPIUH.
DKOJIOTHYECKHE pUCKH pu IIPOU3BOJCTBE
JJEKTpUYECKON 3Hepruu. KynbTypa uCnosib30BaHUs

OJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

Texunueckue yCTpoiicTBa: ceiicmorpad,

BJICKTpI/I‘-IeCKI/Iﬁ 3BOHOK, JIMHWUU 3JICKTpOIICpCaaqd

[IpakTuueckue padbotel. MccnenoBanue 3aBUCUMOCTH
Tepro/Ia MajIbIX KoJieOaHUM rpy3a Ha HUTH OT JJTUHBI
HUTA U Macchl rpysa. MccrienoBanue nepeMeHHOro
TOKa B IENM M3 IIOCICI0BATEIILHO COCTUHEHHBIX

KOHJIEHCATOPa, KaTyIlIK! U PE3UCTOpa




5.2

##HPartHHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHu4ecKkue BOJIHBI, YCJIOBHUSI PacHpOCTpPaHEHUSI.
[lepuon. CkopocTh pacrnpocTpaHeHHs H  JIJIMHA

BOJIHBI. HonepeqHHe 1 IPpOJO0JIbHBIC BOJIHBI

5.2.2

5.2.3

HHHPar#H# Wutepdepenius U mdpaxius
MEXaHUYECKUX BOJH

3Byk. CkopocTh 3Byka. I'poMKoCTh 3ByKa. BricoTa

ToHa. TemOp 3ByKa

5.24

5.25

DONEKTPOMarHUTHHIE BOJHBIL. Y CJIOBHSI H3JIy4EHUs
JIEKTPOMArHUTHBIX BOJIH. B3aumHass opueHTanus
BeKTOpoB E, B u v B anekrpomarHuTHOW BOJIHE B
BaKyyMe

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTpPa)KE€HUE,

TIpeioMIICHHE, ToJIsIpU3aIus, mudpaxus,

unTepdepeniys. CKOPOCTh IEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

5.2.8

[[Ikana 2JIEKTPOMAarHUTHBIX BOJIH. lIpumeneHue

QJICKTPOMATHUTHBIX BOJIH B TCXHUKE U 6bITy

[TpuHIMIBI paauoCBs3U u TEJICBUCHUS.
Paguonokamus. DIeKTpOMarHUTHOE — 3arpsi3HEHHE
OKPY’KaIoIlleH Cpebl

Texuuueckue YCTPOMCTBA: MY3bIKAJIbHBIE
WHCTPYMEHTBI, yJIbTPA3BYKOBas JMArHOCTUKA B
TEXHUKE M MEIULUHEe, pajxap, paguonpUEMHUK,

TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neup

53

#H#HPart##OII TUKA

531

[IpsMonuHeiiHOE  paclpocTpaHEHHE  CBETa B

OAHOPOAHOM cpene. JIyd cBeTa

5.3.2

5.3.3

Otpaxenne cBeTa. 3aKOHbl OTPaXKEHHs CBETA.
INoctpoenue n300paxeHHit B IFIOCKOM 3epKaie
[Ipenomnenne cBera. 3aKOHBI IIPEJIOMIIEHMSI —CBETA.

AOGCOTIOTHBIN MMOKa3aTeb MPEJIOMICHUS

5.34

[TomrHoe BHyTpeHHee oTpaxkenue. I[IpenenbHBI yroa

MOJIHOT'O BHYTPCHHECTO OTPAKCHUA

5.35

Hucniepcusi cBera. CHOXHBIN cocTaB 0enoro cmera.




IIser

5.3.6

ColOuparomue ¥ paccewBarolmve JHH3BL TOHKas
nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CHUIIa
TOHKOW JuH3bl. [locTpoenne wu3o0pakeHUil B
cobuparomux M pacceuBarolmx JuH3ax. dopmyna

TOHKOM JIMH3BI. Y BEJIMUCHHE, TaBacMO¢e JTUH30HM

5.3.7

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH

5.3.8

5.3.9

5.3.10

5311

Wntepdepenus cBera. KorepeHTHbIE HCTOYHUKH.
VYcioBust HaOMIOEHNUS MAKCUMYMOB 1 MUHUMYMOB B
uHTEp(EPEHIIMOHHONW KapTHHE OT JABYX CHH(A3HBIX

KOI¢pCHTHBIX HCTOYHHKOB

Hudpakuus  cBera. JudpakmuonHas  pemérka.
VYcnoBue HaOMIOJAEHUS TJIABHBIX MAaKCHMYMOB IpHU
MaJICHUU MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY

[Tonspuzanus ceera

TexHuueckue ycTpoiicTBa: 0ukH, Jiyna, (poToanmapar,
MPOEKIIMOHHBIA  anmapar, MHKPOCKOIN, TEeJEeCKOI,
BOJIOKOHHAsl ~ONTUKA, JU(PAKUMOHHAsA peIéTKa,

TIOJISIPOU/T

5.3.12

[IpakTuueckne paboTel. M3MepeHue noxazaTens
npenomiieHus. MccnenoBanrue cBOWCTB N300pakeHHIA

B nuH3ax. Habmronenue aucnepcun cBeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['paHMIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHMKHU.

[TocTynatet TEOpUHU OTHOCHUTEIBLHOCTH:
61 WHBApUAHTHOCTh MOJIYJIsl CKOPOCTH CBETa B BaKyyMe,
MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJJIEHUE
62 BPEMEHU U COKPAILECHUE JUTUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI
6.4 CBs3b Macchl C PHEpruerd M UMIYJIHCOM CBOOOIHOM

YaCTHUIIbl. DHEPTHUS IMOKOS CBOOOTHON YaCTHIIBI

KBAHTOBA ®U3UKA




#i#Par###JIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna [lnanka cBs3u sHepruu HoTOHA C

il €ro 4acTOTON. DHEeprus U UMITyJIbC (pOTOHA
OtkpeiTHe U uccienoBanue ¢otodrddexra. OnbITH
12 A.T. CroneroBa. 3akonsl GpoTodddexra
7.1 VYpaBHenne ~ DiHmreiiHa  ana porodaddexra.
13 «KpacHnas rpanuna» potosddexra
7.14 Hasnenue ceera. OnbiTel [1.H. JIeOGenena
7.15 XHUMHUYECKOE JICMCTBUE CBETA
Texauueckue YCTpOMCTBA: (doTORIIEMEHT,
710 (dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT
CTPOEHHUE ATOMA
Mopnens aroma Tomcona. OnsiTel Pesepdopaa mo
7.2.1 HCCIIEA0BAHUIO CTPOEHM aroMa. [InanerapHas
MOJEJIb aTOMa
[Tocrynater  bopa. MWM3nydyeHue U IOIVIOLIEHHE
(OTOHOB TIpH TIEpexojie aToMa C OJHOTO YpPOBHS
122 SHepruu Ha Japyroid. Buael cnektpoB. Crektp
YPOBHEW SHEPTUH aTOMa BOJAOpOAA
7.2 BonnoBeie cBoicTtBa uactuu. Bomubl ge bpoins.
7.2.3 Kopmyckynsipao-BonHOBOM  ayanusMm. Judpakius
3JIEKTPOHOB Ha KpHUCTAJIIaxX
CnoHranHOe u BBIHYKJICHHOE W3IIy4YeHHE.
724 Y CTpoHCTBO M MPUHIAI paboTHI JTa3epa
TexHuueckue YCTpOMCTBA: CHEKTPAJbHBIA aHaIU3
725 (criekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTEP
[Ipaktuyeckue paboTsl. HaOmronenue nuHeiuaToro
7.2.6
CIeKTpa
ATOMHOE AP0
MeTtob1 HAOTIOACHHS M PETUCTPAIIUU DJIEMEHTAPHBIX
7.3.1
YaCTHIL
7.3
OTtkpeiTue pagnoaktTuBHOCTH. OnbITEI Pe3epdopma mo
7.3.2 OIPENIEJIEHUIO COCTAaBAa PAAHOAKTUBHOIO M3IIyYEHHUS.

CaoticTBa anbda-, 6eTa-, raMmma-u3irydeHus. Brnusaue




PaaAnOaKTUBHOCTH HaA JKUBBIC OPTraHU3MBbI

OTtkpbiTHE IPOTOHA U HeliTpoHa. HykinoHnHas mozens

7.3.3 sapa [eiizenOepra — HBanenko. 3apsn sjapa.
Maccosoe unciio sapa. M3oromnsl
Anbda-pacnan. DIeKTpOHHBIA U TO3UTPOHHBIN OeTa-
7.3.4 pacnan. I'amma-uznydeHue. 3aKOH pPaguOAKTUBHOIO
pacmaga
DHeprusi CBA3M HYKJIOHOB B sipe. SInepHbIe CHIIBL
735 Jledekt macchl sipa
7.3.6 Snepuble peakuuu. Jlenenue u cuHTe3 sA1ep
SAnepublii peaktop.  TepMosnepHbIi  CHUHTE3.
7.3.7 [IpoGnemMbl U TEPCIEKTUBBI SACPHOM HHEPTETHUKH.
DKOJIOTUYECKHE aCTIEKTHI SJIEPHON SHEPTeTUKU
OnemeHTapHble 4acTUIbl. OTKpbITHE IO3UTPOHA.
738 ®dyHaMeHTaTbHbIC B3aUMOICHCTBUS
TexHuueckue  yCTpoWcTBa:  JO3MMETp, Kamepa
739 BunscoHa, sepHbIi peakTop, aToMHas 6oMba
[Ipaktuueckne pabotel. HccienoBaHue TpPEKOB
7310 gacTull (1o TOTOBBIM (hoTorpadusim)
SJIEMEHTBI ACTPOOU3NKU
Bun 3Bépmnoro neba. Co3Besnus, spKue 3BE3JBI,
8.1 TUTAaHETHI, UX BUJIUMOE JIBUKEHHE
Conneunast cucrema. [lmaHeTel 3€MHOH TIpyIIBI
8.2 [1aHeTHI-TUTAaHTBl W WX CIYTHUKH, KapIIMKOBBIC
r1aneTsl. Manble Tena CoIHeYHOM CUCTEMBI
Connue, d¢otochepa u armochepa. ConHeuHas
8:3 aKTUBHOCTb
8.4 Nctounnk sueprun CoTHIA U 3BE3]T
3BE3MbI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETHUMOCTb, PAJUYC, TEMIIEpaTypa, UX B3aUMOCBS3b.
o5 JlnarpamMma «CIIeKTpaJIbHBIA KJIACC — CBETHMOCTBY.

3BE3AbI TVIABHOM IIOCIIEIOBATEIBLHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTB» UIS  3BE3N  IUIABHOU

TOCICA0BATCIIbBHOCTHU




###Par###BHyTpeHHee crpoeHue 3831 CoBpeMEHHbIE

8.6 MPEICTABICHUSI O MPOMCXOXKACHUU U  SBOJIIOLUU
ComnHua u 3B€3/1. DTarbl XKU3HU 3BE3]
Mneunsiii Ilyte — nHama ['anaktuka. CnupanbHas
cTpykTypa ["amakTuku, pacnpeneneHue 3BE31, raza u
8.7 neuti.  [lonmoxenue wu  nBwxkenne ConHua B
lanaktuke. [lmockas u cdepuyeckas MOACUCTEMBI
lanaxtuku
Tunel ramakTuk. PaguorasiakTMKu U KBas3aphl.
8.8 UYeEpHble IBIPHI B sIApax TalakTUK
Bcenennas. Pacmupenue Beenennoii. 3akon Xa60:ma.
Paz6eranue ranaktuk. Bo3pacT u panuyc Beenennoit,
8.9 teopust bonbmoro B3peiBa. Mogenbs  «ropsuei
Bcenennoi». PenukroBoe usinydeHue
MacmrabHast CTPYKTypa Bcenennoid.
8.10 MerarajiakTuka. Hepewménnsie pOOJIEMBI

ACTPOHOMUHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®usuka, 10 knacc/ Msakumes I'.4., Byxosues b.b., Corckuit H.H. nox
penakiueit [TapdpentreBoii H.A., AktinonepHoe obmiectBo «M31aTeancTBo
«IIpocsemieHue»

®dusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakiueit [TapdpentreBoii H.A., AktinonepHoe obmiectBo «M31aTeancTBo
«IIpocseieHue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. C. Tuxomupona. ®uszuka. 10-11 xiacc. Meroauueckue MaTepuabl s
yunrens. ba3zoBsiit u yrimyonennsiiit ypoau. ®I'OC
2. ®usuka. KoHTposnbs 3HaHMM, yMEeHUN U HaBBIKOB yuaiuxcs 10-11 kiaccos.
bazoBsiii u npopuinbHbA ypoBHH. [To Msikumesy I'. JI.
3. ®uswuka. [Toypounoe mranuposBanue. 10-11 kmaccel. ba3oBbiii 1 mpoHIEHBIH
ypoBHH. [1o Mskumey I'. JI.
4. ®usuka. [loypounsie pazpadotku. 10 knacc. ba3zoBblil ypoBeHb.
Caypos [O. A. ITo Mskuiiesy.
5. ®usuka. [loypounsie pazpadotku. 11 kiacc. ba3oBsiif ypoBeHb.
Caypos [O. A. ITo Mskuiesy.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

1. http://class-fizika.ru/ «Kmacc!nas dpuzmka»

2. https://resh.edu.ru/for-pupil «Poccuiickas snekTpoHHas mkoja» (POII)

3. https://lecta.ru/ucheniku LECTA - ILludposas miardopma ajisi COBPEMEHHOM

IIKOJIbI

4. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
fizika_type-onlayn-uroki/ OnaiiH-ypoku 1mo (GU3HKe OT KOPIOpaIuu
«Poccutickuii yaeOHHK»




5. https://videouroki.net/ O6pa3oBatenbHbIN cailT 11 yunTeneit «Buaeoypoku B
UHTEPHET
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