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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbI Mupa oOydarommxcsa 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TaKXKE YUYHTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pasienoB (U3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOTIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (hU3ndeckue Teopuu (GopMHUpOBAHUE MPEACTABICHUI O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOAX0 B Kypce (UM3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa3oBaTeNLHOTO TIPOIIECCa HCXONd U3 OCOOCHHOCTEW IIJIAHUPOBAaHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJIENAETCS PEHICHUIO PACYETHBIX M KA4YE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa. B kaOunHere (Pu3MKU JTOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHLIATIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECIeurMBaeT IMOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpynOBaHWE [UIsI YYEHUYECKUX IPAKTHUYECKUX pPaldoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJOTOBBIX W LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI];

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHHUUA OOBICHATH SBJICHUS C HCIOJIb30BAHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX Lened oOecreynBaeTCsl pelieHneM CIIeIyIoMX 3a1ad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



npuoOpeTeHrue  CUCTeMbl ~ 3HaHMM 00  o0mmx  u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHUECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOCHHME CIOCOOOB pEIICHHs] pa3IMYHBIX 3ajad C SBHO 3aJaHHOU
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;
NOHMMaHUE (PU3MYECKUX OCHOB M NPHUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHAE METOJaMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHMSI U IPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCJIOBUW I Pa3BUTHUSI YMEHUU MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.

COJEP)KXAHUE OBYUEHUASA

10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 TO3HAHUA
®usuka — Hayka o mnpupone. Hayynbie mMeTOnBI NO3HAHMS OKPYKAIOLIETO

MUpa.

Ponp okcnmepumeHTa M TEOpMHM B IPOLIECCE TO3HAHUS MPUPOIBI.

DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (HU3NYECKUX SBICHUNM W TIpolieccoB. HaydHbie TUIOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto ¢u3Nku B (OpMHUPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu



AnanoroBele W 1UGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMXKEHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKECHHS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, HMX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOE IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUsS, IyTH U [EpEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBoimHetHOe  nBWKEHWE. J[BMKEHHWE  MaTepuasbHOM  TOYKHA 11O
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

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

HaGnrogenue aBuxkeHUs Tena, OpOIIEHHOrO MOJ YIiOM K TOPU3OHTY U
TOPU30HTANIBHO.

N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUS.

HamnpagpieHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yueHne HEpaBHOMEPHOTO ABHIKEHUS C IETbIO ONpeeeHNUs MTHOBEHHOM
CKOpPOCTH.

HccnenoBanrie COOTHOILIECHUS MEXKIY NYTSIMHU, MNPONUIECHHBIMU TEJIOM 3a
MoCJe0BaTeIbHbIE paBHBIE TMPOMEKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuenune nBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunesa.  Ilepewiii  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tsbkectu. llepBas kKocmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJKOCTH WIIH Tase.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBug
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JIB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3MHOBOM 00pa3siie, oT ux JaedopMarnuu.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpaIleHUS.

Tema 3. 3aKonbl COXpaHeHUus 6 MexanHuKe

NMnynbe MaTtepuaibHOM TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHUs yIOpyro
nedbopmupoBaHHor — mpykuHbl.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs13p  paboOTHI
HEMOTCHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: BOIAOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3ydenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ U3MEHEHHEM MEXaHUYECKOW DHEPTUH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapakrep IBUKEHUS U
B3aUMOJCUCTBUS YacTULl BellecTBa. MoJenu CTpOEHHUsI ra3oB, XUJIKOCTEU W
TBEPJBIX TEI U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyl. KonnuecTBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOro raza. AOCOJIOTHas TemrepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOrO JBM)KEHMS dactul] rasa. lllkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH /JlanbToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OnbIThl 10 1M PY3UHN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepMoauHaMuueckass cucreMa. BHYTpeHHSs dHEPIrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

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

BTtopoii 3akon TepmoanHamMuku. HeoOpatmMocTh Po1IecCOB B MPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. KodpuIMeHT Mmoie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpPEHHEH HSHEPruy Teja MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUACOJEMOHCTPALIMS).

N3meHeHue BHYTpEHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeutecmea. Pazoevie nepexoonvl



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtauioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTaJuIM3auus. Y AelibHasl TeIioTa miasjieHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOJIYYCHHUSI COBPEMEHHBIX MAaTEepUajoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenue npyu noHMKEHHOM JJaBJICHUH.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Ten. OJEKTpUYecKHil 3apsna. JlBa Buaa BIEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3EKTPUYECKUN 3apsi.
Onextpuyeckoe mnosie. Hampsok€HHOCTH  3yleKTpuueckoro mois. I[IpuHoun
CYNEPHO3ULIUUA DIEKTPUYECKUX Iosier. JIMHUKM HaNpsyKEHHOCTH AIIEKTPUYECKOTO
TIOJISL.

PaGora cun  oanekrpocratudeckoro  mosiss.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM W AMDNEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JnanexTpruyueckas IpOHUIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE DSJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuecKas 3aluTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AENBHOE CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapALIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

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

DJIEKTPOJBHKYIAsl CHJIa U BHYTPEHHEE CONPOTUBIICHUE HWCTOYHMKA TOKA.
3akon Oma /171 OJTHOM (3aMKHYTOM) 3lieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpoBOIHHKH. CobcTBenHas 51 IIPUMECHAS IIPOBOJIUMOCTb
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [lnazma.

TexHndeckue yCTpOWCTBA W IPAKTUYECKOE TNPUMEHEHHUE: aMIIEPMETD,
BOJBTMETP, PEOCTAaT, HWCTOYHUKH TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN IHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.

CMenaHHOE COeIMHEHUE TPOBOHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEH cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢gusuku 0a3oBoro ypoBHs B 10 Kkiacce OoCylIeCTBIISIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHWE, HAay4yHbId (DakT, rumoresa, (uanyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

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

Texnonozus: npeoOpa3oBaHUE JBHKEHUH C UCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOUHa, OBITOBOW XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoanHamMuka
Tema 3. Macnummnoe noe. I1eKmpomMazHUmMHAA UHOYKYUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUMH. KapThHAa JWMHWANA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTrena. BzanmoaencTere npoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopenua, e€ Monynb ¥ HanpaBlIeHKE. [[BHKeHNE 3apsHKEHHON YaCTULB
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
UHAYKOUU. OJIEKTPOABMXKYINAS CHJIAa HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOe ToJIe. ODJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUUHU. OJEKTPOABMXKyLIas  cujia
CaMOUHYKLIMH.

ODHEPrust MAarHUTHOTO TTOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: IOCTOSHHBIC
MAarHuThl, DJJEKTPOMArHUTHI, JJIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHAM MHAYKIMYA MarHUTHOTO MOJIA.

B3aumozencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI MHAYKLIHH OT CKOPOCTHM W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBeHMEe CAaMOMHTYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

M3ydeHre MarHuTHOTO IOJIA KaTYIIKH C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHWUS.
["apmonnueckue xonebanus. I[lepuoxa, wacrota, amrmumryaa u Qaza KoJeOaHU.
[IpyXKVHHBIN MasTHUK. MaTreMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpe. AHAJIOrMS MEXAY MEXaHWYECKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUM B UJICATBHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronux KojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE FIIEKTPUUECKON
HHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
WCITIOJIb30BAHUS JIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHUK).

Hab6nronenue 3aTyxarmmux KojaeOaHuid.

HccnenoBanre CBOMCTB BBIHY X JACHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUYM AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJIeOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE GOJIHbL



MexaHnudeckue BOJIHBI, yciioBusa pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBL. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HuTepdepentus u qudpakims MEXaHUIECKIX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MONIIpu3anus, Tudpaxkius,
unTepdepenius. CKopocTb dJEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus: U NpeaoMIICHHUs] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MoJspu3auus, 1udpakuus, uHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. TouedHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbpIl yroj IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBaromide JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHME W ONTHYECKash cuila TOHKOW JuH3bI. [locTpoeHue wm3o0pakeHWil B
coOuparomux U paccenBaromux JuH3ax. Gopmyna TOHKOW JUH3BI. YBelIUYEHUE,
JlaBaeMoe€ JIMH30MU.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBus HaOMIOMEHUS MaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMOTMHENHOE pPACIPOCTPAHEHUE, OTPAKECHHE W IPEIOMIICHUE CBETA.
OnTuyeckue mpruodopBkI.

[TosnHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenue natepdepeHinu cBera.

Hab6mronenue nudpakxium ceera.

Habmronenue nucnepcuu cBera.

[TonydyeHnue cnekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKJIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEJIATUBUCTCKON YaCTUIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YaCTHULIBI. DHEPTHUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmot K6aHM 00U ONMUKU



®otonbl. opmyna [Inanka cBs3u sHEpruu HOTOHA C €r0 YaACTOTONU. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpaHunar»

dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydyenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHHM Ha Jpyroil. Bujel
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPOA.

BosHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KopryckyisipHO-BOJIHOBOM
Ty aiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHndeckue yCTPOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Tormsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. S aepubie cuibl. JledekT macco spa.

SAnepHble peakuuu. JleneHue u CUHTES saEp.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGieMbl U TEePCHEKTUBHI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHble B3auMoAeicTBUs. EQMHCTBO (pr3HUECKOl KapTUHBI MHpAa.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETD, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpeKOB YacTHUL (M0 TOTOBBIM (OTOrpadusim).

Paznen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3L.
3BE3ABI, UX OCHOBHBIE XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIbHOCTU. BHYTpEeHHEE CTpOEHHUE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Paz0beranme raimakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

Hab6nronenus: HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JJIsI OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOJyIIapys U IPKUE 3BE3BI.

HabGnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.



O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku u acTpOHOMHH B DKOHOMHUYECKOM, TEXHOJIOTMYECKO,
COLIMAJILHON M 3THUYECKOH chepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
(¢u3nYecKoil KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocymiecTBIsieTCs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJ0ruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKIHH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OIpeesIeHUE MIIOAAN MIIOCKUX GUryp u 00bE€Ma Tell.

buonocus: snextpuueckue SBICHUS B KUBOW MNpupoae, KoyeOaTeabHbIe
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KHUBOW MPUPOAE, NCUCTBUEC
pagualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUIMYECKOW PpEMIETKH, CHEKTPaTbHBIN
aHau3.

l'eocpagusa: MarHuTHbBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, IPECKA3AHNE 3EMIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpONEpenad, TIEHEpaTop IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLIMOHHAS I€4Yb, pPAaAap, PAAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA MPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Dusmka» Ha YPOBHE CpPEIHETO OOIIeTro
oOpazoBaHus (0a30BbI YPOBEHB) JOJAKHO OOECIEUUTHh TOCTHUIKEHUE CIICTYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO mpeaMeTa «PU3nKay AOTKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATHYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aliy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATbHBIMU HHCTUTYTAaMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

chOpMHUPOBAHHOCTh pOCCUICKON IPaXKIaHCKON UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUCHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K pPa3IUuHbIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oyay1ieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTBH U CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU,

6) 3K0JIOrHYecKOro BOCIIMTAHUS



c(hOPMHUPOBAHHOCTh JKOJIOTHMUECKONW KYJNbTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHHUE U OCYIIECTBIICHUE JICICTBUM B OKPYKAIOIIEH CpeJIe HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OmbITa JIEATebHOCTH SKOJOTMYECKOM HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHWE IIEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIpoIlecce
u3ydyeHus: (U3UKU  OCYIIECTBJISTH  MPOEKTHYID U HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AecTBU:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh 1€ JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JOCTUKECHHS,;
BBISIBJISITH  3aKOHOMEPHOCTH ¥ TPOTHBOPEYHST B  paccMaTpHUBAEMBbIX
(bU3UYECKUX SIBICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHaIM3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATePUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
EJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSTEIBHOCTH,
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYCBBIMH TOHATHSIMH W METOJaMHU
bu3nuecKoil HayKH;
BJIAJICTh HaBBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJCp)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TTO3HAHUS;
BJIQIETh BHUAAMU JEATEIBHOCTH 10 TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsiX, B TOM YHUCJIE TP CO3JaHUH YU€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;



BBISIBJISITH TNPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHThI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TIOJNIyYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIC 3a/Jayd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUA 10 (uU3MKe B MPAKTUYECKYIO OOJACTh
KHU3HECSITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHHUs MHPOpPMAIUU (PU3UIECKOTO COJEpKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH TOWCK, aHaJM3,
CUCTEMATH3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBATH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTM B PEUIEHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcoOMIoJicHHeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax cC
y4€TOM Ha3zHayeHMsI THPOPMALUH U LEIEBON ayAUTOPHUHU, BHIOMpPAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYILECTBISAThH OOIIEHNE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/CTB;

IIOHUMATh U MCIOJIB30BAaTh NPEUMYILIECTBA KOMAaHIHOW W WHIUBUAYAIbHON
paboTHI;

BBHIOMpaTh TEMaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN Ka)XOI'0 YJICHA KOJUIEKTUBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM Y4YaCTHHKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIBHOCTh B 00JacTH
GU3MKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThI C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBLI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
pelieHus;

YMETh OIICHUBATh PUCKU W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHUKEHHIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NPU aHalIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MOHUMAas CBOU HEJJOCTATKU U JIOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B mpomecce DOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPEAIOIar afOIIHiA
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHC, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaTHCA K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATILHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €r0 IMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON ESATEIIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIMAIbHAs CUCTeMa OTCUETa, aOCOIIOTHO TBEPOE TEIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NIecKux 3ajay;

pacno3HaBaTh (PU3NYECKUE SIBICHHS (TPOIECChI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JIBI)KCHUE, CBOOOJHOE TaJICHUE TeJ, JBWKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMOJIeHicTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUIKOCTEN
U TBEPBIX TEJ, U3MEHEHNE 00bEMA TEIT IIPU HArPEeBaHHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, WCHApPEHUE, KOHJCHCAWs, IUIABJIICHUE, KPUCTAIUIM3ALHNs, KUIICHHE,



BJI&YKHOCTb BO3/lyXa, OBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COoCylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHMSA Tra3a B H3oMpolieccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3apsI0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIMYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAJIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, NPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEeMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMUUHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAApaTUIHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; IpPU ONKHCAaHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, WX
0003HaYeHUsI W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUUHAM;

ONHUCHIBAaTh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIUAJIOB,;
NP OINMHMCAHWHM TIPAaBUJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHUs] W EIWHHUIIBI, YKa3biBaTh (HOPMYIJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPaHECHMS MEXaHUYECKOW DHEpPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPHO3UIIMA CHUJI, MPUHIMII PABHOINPABUS HWHEPLUHMAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETHYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHON TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHCHHS
AIEKTPUYECKOro 3apsifa, 3akoH KylloHa, mpw >TOM pasiidyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TMPUHIUIIBI  JEHCTBUS  MaIlUMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMACHOTO WCIOJIb30BAHUS B
MMOBCEIHEBHOM YKU3HH;

BBITIOJTHATHh DKCIICPUMEHTHI I10 HCCIIEIOBAHUI0 (DH3WYECKUX SBICHUN M
MPOLIECCOB € MCIOJIB30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEPEHHU, MPU STOM



dbopmynupoBath MpoOiieMy/3amady H TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(GbOopMyIHpPOBATh BHIBOIHI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, NMPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH B
BUJI€ TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3HUecKre 3aKOHBI U MPUHIIUITEI, HA OCHOBE aHAJIM3a YCIOBUSA 33/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIe NIl €€ pelleHus, NMPOBOJUTh Pacu€Thl M OLICHHWBATH PEaIbHOCTh
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

pemaTh KaueCTBEHHBIC 3aJaUH: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MpPH  pPELIEHWH  y4yeOHBIX  3aJady  COBpPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW U HAy4YHO-TIONYJIAPHON MH(GOPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KHU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUATBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNBl, PANMOHAIBHO paCHpeeisTh OOS3aHHOCTH U
IUTAHUPOBATh JIE€ATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJeKBaTHO OLICHUBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pPacCMaTpUBaeMOn IPOOIIEMBI.

K xonmy oOydenuss B 11 kjacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaxaTb C(POPMUPOBAHHOCTh y 00Y4AIOIIUXCS YMEHUI:



JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TNPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEITOCTHOCTh M EIUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl MPUMEHEHHUS W3YYEHHBIX (PU3MUECKUX MOJIEIEH:
TOYEYHBIN IJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SACpHas
MOJieJIb aTOMa, HYKJIOHHAsh MOJIE€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3NUIECKHX
3ajay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMMKHN U KBAHTOBOW (PM3MKH: AJIEKTpUUECKasl IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aHMMOJEVICTBUE
MAarHiTOB, JJICKTPOMAarHuTHas WHAYKLHWs, JACUCTBHE MAarHUTHOIO TIOJISI Ha
IPOBOJAHUK C TOKOM U JBIXKYIIUMHCS 3apsi, 3JEKTPOMarHUTHbIE KoJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPAaCIpPOCTPAHEHUE CBETA, OTPAXEHHUE, IPEIOMIICHUE,
uHTEeppepeHus, audpakuus W MOOJAIpU3alus CBETa, JHUCIEpPCUs CBETa,
dbotoanexTpudeckuii 3pdext (poToaddekT), CBETOBOE JaBICHUE, BOSHUKHOBEHUE
JUHEWYATOr0 CHEKTpa aroMa BOJOPOJA, E€CTECTBEHHAS W HMCKYCCTBEHHAas
PaaOAKTUBHOCT;

OINKCHIBaTh M3YYEHHBIE CBOICTBa BelIeCTBa (JIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  Ccped) W
AIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), UCHOJb3Yyd (U3UUYECKUE BEIHYMHBIL:
JIIEKTPUYECKUHN 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIIKYIAs cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M CHJIa TOKa B MpOLEcce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHHUE U
ONTUYECKasl cuja JMH3bI, NPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAMHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IIPOLECCHI, HCIIOIb3Ys
buznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHOJT MOTypacnaga, SHEPIrus CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMUIIBI, yKa3blBaThb (HOpPMYIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHWHAMH,
BBIUUCIISATH 3HAaU€HNE (PU3NYECKOM BEINYNHBI;



aHAMM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBIICHUS, UCIIONB3Ys (U3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa miia Gororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, nmocrynartel bopa,
3aKOH PaIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHHUMOCTH;

OTPENIENIATh HANIPABIICHHE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NPSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JI€JIaTh BBIBOJIBI 10 PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOJMMBbIC JIsI €€ pPEelICHUs, MPOBOJIUTH Pacdy€Thl U OLICHUBATHh PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHII C OMOpON Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe ABIICHUS,



UCIIONBb30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJa4  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW W HAYYHO-TIONMYJSIpHON MHGOpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO HCIOIb30BAaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JuIst o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMOn IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumenoBan KoanyecTBo yacoB DJIEKTPOHHbIE
© HMe pa3JesioB (uudpoBbie)
n/ Becer  Konrtpoubu IpakTHYeck
U TeM oOpa3oBaTe/ibHbIE
I ble padoThI ue padoThbl
MPOrpaMMbl pecypchl
Paznen 1. DUBUKA U METO/JAbI HAYYHOI'O TIO3HAHUSA
duszuka u
METOLL bu6nmmoreka [IOK
11 g 2 https://m.edsoo.ru/7f41b
HAY4YHOTO
f72
MO3HAHUS
Wroro mo pazneny 2
Pa3zpnen 2. MEXAHUKA
bubnunoreka LIOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f41b
f72
bubmuoreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41b
f72
3aKOHBI bubnunoreka LIOK
2.3 COXpaHEeHHUS B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHHUKeE f72
Wroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI
MOTEKVISDHO- bubmuoreka [{OK

3.1 P . 9 1 https://m.edsoo.ru/7f41b
KHHETHYECKOM

f72

TEOpUHn
OCHOBEI bu6nmorexa LIOK

3.2 TEPMOJINHAMHU 10 1 https://m.edsoo.ru/7f41b
KU f72
ArperartHbie
COCTOSIHUS bubnunorexa LIOK

3.3 BEILIECTBA. 5 https://m.edsoo.ru/7f41b
®da3zoBrIe f72
TIePEXOJIbI

Hroro no paszneny 24

Paznea 4. JIEKTPOJANHAMUKA



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

DnexTpoctatn bubnunoreka LIOK
4.1 10 https://m.edsoo.ru/7f41b
Ka 72
[TocTrosanHbII
AIEKTPUUECKHU bubnmnoreka HOK
4.2 i Tok. Toku B 12 https://m.edsoo.ru/7f41b
pa3InyHbIX f72
cpenax
Hroro mo pazaeny 22
PesepBHoe Bpems 2
OBIIEE
KOJIMYECTBO 68
YACOB IIO

[TPOT'PAMME



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

11 KITACC

Koau4gecTBo 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue
(uudpossbie)
n/  pasgenoBuTeM  Beer Konmrposbn — Ilpakruyeck
oOpa3oBaTeJibHbIE
I nporpaMmMbl 0 ble padoThI ue padoThbl
pecypchl
Paznen 1. 9JIEKTPOJUHAMMUKA
MaruautHoe
Holle bu6nmorexa [IOK
11 ' 11 1 3 https://m.edsoo.ru/7f41
DNEKTPOMarHuT cO7c
Has UHIYKIUS —
Utoro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
Mexannueckue
bubmuoreka [IOK
u
2.1 9 1 https://m.edsoo.ru/7f41
3JIEKTPOMArHUTH cO7c
ple KOJIeOaHus
Mexannueckue
bubnunoreka LIOK
u
2.2 5 1 https://m.edsoo.ru/7f41
3JIEKTPOMArHUTH c97c
bIE BOJIHBI
bu6nunorexa LIOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41
c97c
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBEI
crnernuaibHOM

3.1 TEOpuun
OTHOCHUTEIBLHOCT
i

Hroro no pazneny

4

Pa3znea 4. KBAHTOBAS ®U3UKA

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

OJeMeHThI bubnmnorexa LIOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41
OIITUKU c97c
but6mmoreka [IOK
4.2 CrpoeHune aToma 4 https://m.edsoo.ru/7f41

c97c
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bubnunoreka LIOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41
c97c

Hroro mo pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

OJeMEeHTBI bubnunoreka LIOK
5.1 aCTPOHOMHUHU U 7 1 https://m.edsoo.ru/7f41
acTpopU3UKH c97c
Hroro mo pazaeny 7

Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE

bubnuoreka [{OK
06006
6.1 obHarotee 4 https://m.edsoo.ru/7f41
MTOBTOPCHHE
c97c
Uroro no pazueny 4
PesepBHOE BpeMms 3
OBIIEE
KOJIMYECTBO
YACOBIIO 08 4 !

[TPOTPAMME



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

10 KJIACC
Ne KoanuyecTBo yacos DJIeKTPOHHbIE
Konrpounr  Ilpakrnue Aara uudposbie
Tema ypoka Bce usyue
n/ HbIe CKHe o0pa3oBaTe/bH
I ro padoTbI padoTbI i ble pecypchbl
dusznka —
HayKa o
;I:;ziii bu6nmoreka [IOK
1 https://m.edsoo.ru/f
METORH f0c32e2
IMO3HAHHUS
OKPY>KaroIlero
MHpa
Poisis u MecTo
(hu3uKH B
hopmMupoBaHUHT
COBPEMEHHOM
HayHOl bubnunoreka LIOK
1 https://m.edsoo.ru/f
KapTUHBI MUPA, £0c3306
B
MPaKTUYECKOMN
JEATEILHOCTH
JIIOJIe
MexaHu4eckoe
JIBIDKEHUE.
OTHOCHTEBHO
CTh bu6nmorexa LIOK
MEXaHHUYECKOTO 1 https://m.edsoo.ru/f
JIBUKCHMS. f0c3508
IIepemenienue,
CKOPOCTb,
YCKOpEHHUE
PaBHOMepHOE bubnuotexa [JOK
MIPSIMOJIMHENHO 1 https://m.edsoo.ru/f
€ IBUKEHUE f0c3620
PaBHOyCKOpEH
Hoe bubnunorexa LIOK
. 1 https://m.edsoo.ru/f
MPSIMOJTUHENHO f0c372e
€ JIBIOKCHHUE
CBoOomHoOe 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

aJICHUE. https://m.edsoo.ru/f
Vckopenue f0c39cc
CBOOOIHOTO
TaJICHUS
KpusosmHelHo
€ JIBIKCHUE.
TBikenne bu6nmoreka [IOK
7 MATEpHATHHOI https://m.edsoo.ru/f
fOc3ada
TOYKH TI0
OKPY>KHOCTH
[TpunIMn
OTHOCHUTEJILHOC
u [ammnes.
HHepLUaNbHbIE bubnunoreka LIOK
8 CHCTOMEL https://m.edsoo.ru/f
fOc3be8
oTCYeTa.
[TepBolii 3ak0H
HsroTona
Macca Tena.
Cuna.
ITpuHIMI
CyNEepHO3ULUU Bbu6mmoteka [JOK
9 cwi. Bropoit https://m.edsoo.ru/f
3aK0H fOc3be8
Hrrotona mis
MaTepHalIbHOU
TOYKH
Tpernii 3akoH
HbroToma st bubnuoreka [{OK
10 MaTEpHATEHbIX https://m.edsoo.ru/f
fOc3be8
TOYEK
3aKkoH
BCEMHUPHOTO
TATOTCHUS. bubnunorexa LIOK
11 Cuna TsHKecTH. https://m.edsoo.ru/f
[TepBas f0c3d00
KOCMHUYecKast
CKOPOCTb
Cuna
bubnunorexa LIOK
12 YHpYroct, https://m.edsoo.ru/f
3axoH ['yka.

Bec tena

fOc3el8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

13

14

Cuna tpeHus.
Koadduument
Tpenus. Cuiia
COIPOTHUBIICHUS
NP IBHOKEHUN
Tena B
KUIKOCTH WU
rase

[ToctrynarenbH
oe u
BpalllaTeJIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPAOIO Tena.
MoOMEHT CHJIBI.
IIneyo cuisl.
VYcnosus
paBHOBECHUSI
TBEPJIOTO TENa

bu6nmoreka [IOK
https://m.edsoo.ru/f
f0c3f76

bubnuoreka [{OK
https://m.edsoo.ru/f
fOc41a6

15

Nmmnynse
MaTepHalbHOU
TOYKH,
CUCTEMBI
MaTepUaIbHBIX
TOYEK.
Nmnynse
CHJIBL. 3aKOH
COXpaHEHUs
VMITYJIbCA.
PeakTuBHOE
JBKEHUE

bubmmoteka IIOK
https://m.edsoo.ru/f
fOc43d6

16

17

Pabota n
MOIITHOCTb
CHJTBL.
Kunernueckas
SHEPTUst
MaTepuanbHOU
TOYKHU.
Teopema 06
W3MEHEHUHU
KUHETUYECKOIN
SHEPTHH

IloTeHnuansHa

but6mmorekxa [IOK
https://m.edsoo.ru/f
f0c4502

bu6nunorexa LIOK



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c4502
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18

sl SHEPTHUsl.
IloTenumanpHa
sl SHEPIUs
ynpyro
nedhopMUpPOBaH
HOU MPY>KUHBI.
IToTennuannpHa
sl SHEPrusl Tea
BOJIM3U
MMOBEPXHOCTHU
3emim

IloTeHManbLHBI
eu
HEIOTEHIMAIb
HbIE CHUIIBI.
CBs13b paboTHI
HEIMOTEHIMATb
HBIX CHIJI C
H3MEHECHUEM
MEXaHUYeCKOMn
SHEpPruu
CHCTEMBI TEIL.
3akoH
COXpaHEHUs
MeXaHUIeCKOH
SHEPTUU

https://m.edsoo.ru/f
fOc461a

bubnunoreka LIOK
https://m.edsoo.ru/f
fOc478c

19

JlaboparopHnast
paborta
«HccaenoBanu
€ CBsI3U pabOThI
CHIIBI C
H3MCHCHUEM
MEXaHUUYEeCKOM
SHEPTUH Tela
Ha TIpuMepe
pacTsHKEHUS
PE3UHOBOTO
KTYTa»

20

KonTponsHas
pabora 1o Teme
«Kunemaruka.
JnHamuka.
3aKkoHBI

bubnunorexa LIOK
https://m.edsoo.ru/f
fOc4b74



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
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21

COXpAaHEHUS B
MEXAHUKE

OcCHOBHEBIE
MOJIOKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH.
BbpoyHnoBckoe
JIBHIKEHHE.

Huddysus

bu6nmoreka [IOK
https://m.edsoo.ru/f
fOc4dc2

22

23

Xapakrep
JIBYOKCHUS U
B3aHMOJICHCTBH
sl YaCTHI]
BellleCTBa.
Monenu
CTPOCHUSA
ras3os,
JKUIKOCTEN U
TBEPJBIX TEIl

Macca
MOJIEKYIL.
KommuectBo
BEIIIECTBA.
ITocTossHaas
ABorazipo

24

TemnosBoe
paBHOBECHE.
Temneparypa u

€€ u3MepeHue. 1
[Ixama

TeMIeparyp

Lenbcus

25

WUneanpHbIil ra3

B MKT.

OcHoBHOE 1
ypaBHEHUE

MKT

bubnunorexa LIOK
https://m.edsoo.ru/f
fOc4fde

26

AOconoTHas
Temmeparypa
Kak Mepa
cpeaHen

bubnunorexa LIOK
https://m.edsoo.ru/f
fOcb11e



https://m.edsoo.ru/ff0c4dc2
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https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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27

KUHETHYECKON
SHEPTUU
JIBUKEHUS
MOJIEKYI.
VYpaBHenue
Menneneena-
Knaneiipona

3aKkoH
HanpToHa.
I'a3oBBIc
3aKOHBI

28

29

30

31

32

JlaGopaTopnas
pabora
«Hccnenosanu
€ 3aBUCUMOCTH
MEXKIY
rnapaMmeTpamu
COCTOSIHUS
pa3peKEHHOTO
rasa

H3onpornecchr
B HJIeaIbHOM
rase u ux
rpaduueckoe
MPEICTaBICHUE

Buyrtpennss
JHEprus
TEpMOJUHAMUY
€CKON CUCTEMBI
U CIIOCOOBI €€
M3MEHEHUS.
KonnuecTtso
TEIJIOTHI U
pabora.
Buyrtpenuss
SHEprus
0JIHOATOMHOTO
UJIeaIbHOTO
rasa

Bunaer
TEIUIoNEpEIaun

VY nenvpuasg

bubnunoreka LIOK
https://m.edsoo.ru/f
f0c570e

bubnmorexa LIOK
https://m.edsoo.ru/f
f0c5952

bubnunorexa LIOK
https://m.edsoo.ru/f
fOc5¢c36

bu6nunorexa LIOK
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TEMI0EMKOCTD
BCIIECTBA.
KomnuectBo
TETUIOTHI TIPH
TerIoneperaye
. Anma0arHblii
poIiecc

IIepBb1it 3aKk0H

https://m.edsoo.ru/f
fOc5¢36

TEPMOJIMHAMUK bubnmoreka [JOK
33 U U ero https://m.edsoo.ru/f
MIPUMEHEHHUE K fOc5efc
u30Ipoleccam
HeoGpatumoct
b IIPOLIECCOB B
bubnunoreka LIOK
MIPUPOJIE.
34 B . https://m.edsoo.ru/f
TOpPOH 3aKOH £0c6230
TEPMOIUHAMUK
"
ITpuHIMI
. bubnunoreka LIOK
NEUCTBUS U
35 KILI . https://m.edsoo.ru/f
TEIUIOBOM £0c600a
MaIIHHbI
36 uxn Kapuo n
ero KIIJ{
DKOJIOTHYECKHU
37 € TIPOOIeMBI
TETIOHEPTETH
KH
O6o0maromuii
YpOK
«MonekymnspHa bubnmnorexa [JOK
38 g pusmka. https://m.edsoo.ru/f
OCHOBBI f0c6938
TEPMOTUHAMUK
n»
KoHntponbHas
pabora 1o Teme
«MonexkymnspHa bu6muoreka [JOK
39 1 (pu3MKa. https://m.edsoo.ru/f
OCHOBBI fOc6a50

TCPMOJAUHAMUK
n»



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50

[Tapoobpazosa

HHE U bu6nmoreka [IOK
40 KOH/JICHCAIIHS. 1 https://m.edsoo.ru/f

Hcnapenue u f0c63b6

KHUIICHHE

AOconroTHas 1

OTHOCHTEJIbHAS

BIAKHOCTE bu6nmoreka [IOK
41 1 https://m.edsoo.ru/f

BO3AyXa. f0c64d8

Hacpiiennnrit

nap

TBépnoe Teno.

Kpucramnmuaec

KHE U

amopdHbIe

Tela.

Anusorponus bubmmoreka [JOK
42 . 1 https://m.edsoo.ru/f

CBOICTB £0C6570

KPHUCTAJIJIOB.

Kunkme

KPHUCTAJLIBL.

CoBpeMeHHbIE

MaTepuaibl

IInaBnenue u

KpUCTAJTU3AIN

4. Y elbHas bu6nmorexa LIOK
43 1 https://m.edsoo.ru/f

TeIIoTa f0c6708

TIJIABJICHUS.

Cybnumarus

VYpaBHeHue bubnmnorexa [JOK
44 TEIJIOBOTO 1 https://m.edsoo.ru/f

OanaHca f0c6820

DnekTpu3anus

Tell.

DNeKTpUYECKH bubnmnoreka [JOK
45 it 3apsa. lBa 1 https://m.edsoo.ru/f

BUJA fOc6bcc

ANMEKTPUYECKUX

3apsIoB

[TpoBoaHMKH, bubnunorexa LIOK
46 TIDTICKTPUKHU H 1 https://m.edsoo.ru/f

IIOJIYTIPOBOJIHU

fOcbhcc



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

KH. 3aKOH
COXpaHEHUs
3IEKTPUUYECKOT
0 3apsaa

B3aumoneiicts
ue 3apsJIoB.
3akon Kynona.

bu6nmoreka [IOK

a7 TouedHLi https://m.edsoo.ru/f
. fOc6eed
IIEKTPHUYECKHIHA
3apsin
Hanpsxénnoct
b
ANMEKTPUYECKOT
0 TIOJISI.
TpHHmHn bubnuorexa [JOK
48 T — https://m.edsoo.ru/f
fOc6df2
IEKTPHUECKUX
noneu. Jlnnun
HaNPSKEHHOCT
u
Pabota cu
JIEKTPOCTATHY
CCKOTO TIOUIS. bubmuorexa [IOK
49 Motenmman https://m.edsoo.ru/f
’ fOc6f00
Paznoctb
IIOTCHIIMAJIOB
[IpoBoaHMKY K
JIUDJIEKTPUKH B
ANEKTPOCTATHY
CCKOM TTOJIC. bubmuoreka [{OK
50 ——— https://m.edsoo.ru/f
f0c7018
Kast
MIPOHHUIIAEMOCT
b
DneKTpoEMKOC bubnmoreka [JOK
51 Th. https://m.edsoo.ru/f
Kongnencarop fOc7126
DneKTpoEMKOC
Th MJIOCKOTO bubmuorexa [JOK
52 KOHJIEHCATOpA. https://m.edsoo.ru/f
DHeprus f0c72c0

3apsAKCHHOT'O



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

53

54

KOHJICHCATOpa

JlaGopaTopHas
paborta
"U3mepenue
3JIEKTPOEMKOCT
"
KOHJIeHcaTopa"
[Tpunimn
JNIEUCTBUS U
MIPUMCHECHUE
KOH/JIEHCAaTOPOB
,
KOIHUPOBAIBHOT
0 amnmnapara,
CTPYHHOTO
MIpUHTEpA.
DnekTpocTaTuy
€cKas 3aIluTa.
3azemiieHue
3IEKTPOIPUOOp
OB

55

56

DNeKTpUYECKU
1 TOK, yCIIOBUS
ero
CYLIECTBOBAHU
1. [TocTOosTHHBIN
Tok. Cuna
TOKA.
Hamnpsoxenue.
ConpoTuBieHn
e. 3akoH Oma
JUISL y4acTKa
Lenu

ITocnenosarens
HOE,
napasuiesbHoe,
CMEIIaHHOE
COeIMHEHUE
MIPOBOTHUKOB.
JlaGoparopHas
pabora
«3yuenue
CMEIIaHHOTO

bubnunorexa LIOK
https://m.edsoo.ru/f
fOc74f0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

57

58

COCIMHCHUA
PE3UCTOPOB»

Pabora u
MOIIIHOCTb
AIEKTPUUYECKOT
0 TOKa. 3aKOH
Jxoynsa-Jlenna
3axod Oma st
MOJTHOMN
(3aMKHYTOM)
3JIEKTPUYECKON
LIETIH.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
paborta
«3mepenne
SC
HMCTOYHUKA
TOKa U €ro
BHYTPEHHETO
COIMPOTUBIICHUS
»

bu6nunorexa LIOK
https://m.edsoo.ru/f
fOc7838

bubnunoreka LIOK
https://m.edsoo.ru/f
fOc7ael

59

60

61

DneKTpoHHas
MIPOBOJAMMOCTh
TBEPABIX
METAJIJIOB.
3aBUCUMOCTh
COIIPOTHUBIICHUS
METAJIJIOB OT
TEMIIEPATYpHI.
CaepxnpoBou
MOCTb
DNEeKTpUUECKH
U TOK B
BaKyyMe.
CaoiicTBa
ANEKTPOHHBIX
My4YKOB
[TonynpoBoaHu
KH, UX
COOCTBEHHas U
MpUMeCHast

but6mmorexa [IOK
https://m.edsoo.ru/f
fOc84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

MIPOBOIUMOCTb.
CaoiicTBa p—
n-nepexoja.
[TonynpoBoauu
KOBbBIE
PUOOPHI

DNeKTpUYECKU
1 TOK B
pacTBopax u

pacruiaBax bubmmoreka [JOK
62 AJIEKTPOJIUTOB. https://m.edsoo.ru/f
DIIEKTPOJIUTHY fOc82ba
eckas
JTUCCOITHAITHS.
DneKkTponn3
DNeKTpUYEeCKU
1 TOK B raszax.
CamocrosiTens
. bubnuoreka [IOK
63 HRHH https://m.edsoo.ru/f
Hecai\/IOCTosITen f0c84ae
BHBIHN pa3psi.
Mounnus.
IInazma
DNeKTpUYECKU
€ pudopsl U
YCTpOMCTBA U
ux bubmmoreka IIOK
64 IIPaKTUYECKOE https://m.edsoo.ru/f
MIPUMEHEHHUE. fOc86fc
[IpaBuna
TEXHUKH
0€301acHOCTH
}?p600K6ma}omI/IH but6mmorekxa [IOK
65 Onexrpommma https://m.edsoo.ru/f
fOc88be
MUKa»
KonTponsHas
pabota o Teme
«DNEeKTpoCTaT! bubnuotexa [JOK
66 Ka. https://m.edsoo.ru/f
TlocTosHHEbINI fOc8a8a
AIEKTPUYECKHUI

TOK. TOKH B



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

Pa3IUYHBIX
cpenax»
Pe3epBHbIit

YPOK.

67 KoHntposbHas
pabota mo Teme
"DnekTpoauHa

muka"

bu6nmoreka [IOK
https://m.edsoo.ru/f
f0c8c56

PezepBHbIit

YPOK.

68 O6o0marormmii 1
YPOK TI0 TeMaM

10 knacca

bu6nmoreka [IOK
https://m.edsoo.ru/f
fOc8f6c

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne

o/ Tema ypoka

I

KoaudecTBO 9acoB

Bce
ro

KonTpoanb
HbIe
padoThI

MpaxkTnye
cKHe
padoThI

JlaTa
usyue
HHS

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/IbHbI
e pecypchbl

IlocTossHHEIE
MarHMTBI B UX
B3aHMMOJCHCTBU
e. MaruuTtHoe
nosie. Bekrop
MarHUTHOM
WHJYKLHH.
JIuaun
MarHUTHOM
WHIYKIIUU
MarnuTtHoe
noJie
MPOBOJIHUKA C
TOKOM. OTIBIT
Opcrena.
Bzaumogeiicts
ne
MIPOBOJTHUKOB C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c9778

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc98fe

JlaboparopHnast
paborta
«3yueHue
MAarHuTHOI o
TOJISL KaTYIIKH
C TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc98fe

[erictBue
MarHMTHOTO
oJIsT Ha
MIPOBOJIHUK C
TokoM. Cuia
Awmmnepa.
JlaGopaTopHas
paborta
«HccnenoBanun
€ JEeUCTBUA
MTOCTOSTHHOTO

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0

Mar"ura Ha
pamKy ¢
TOKOM»

HeicTBue
MarduTHOTO
IIOJIg Ha
JBIKYIILYIOCS
3apsHKEHHYIO
yactuiy. Cuna
Jlopenua.
Pa6oTta cubl
Jlopenna
DneKTpoMarHu
THas
WHIYKIHUA.
IToTok BekTopa
MarHUTHOM
WHTYKIWH.
2J1C
WHTYKIWH.
3akoH
3JIEKTPOMATrHUT
HOW MHAYKIUU
®Dapanes

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc9df4

JlaboparopHnast
paborta
«HccnenoBanu
€ SIBJICHHS
3JEKTPOMArHUT
HOH
WHTYKITAW
NunykTuBHOCT
b. SIBIeHUE
CaMOMHAYKIIUU
.OJC
CaMOMHAYKITUU
. DHeprus
MarduTHOIO
TTOJTST KaTYIIKH
C TOKOM.
OnexkTpoMarsu
THOE MHOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcal50

bubmuorexa [JOK
https://m.edsoo.ru/f
f0ca600

Texunueckue



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

YCTpOMCTBA U
nux
MIPUMEHEHHUE:
IIOCTOSIHHBIE
MarHuThl,
3JE€KTPOMArHUT
bl,
JJIEKTPOABUTAT
ellb,
YCKOPUTEIIH
9JIEMEHTapPHBIX
YacCTHII,
WHJYKLIUOHHAs
neyb

10

11

12

Oo6o06maromuit
YpOK
«MarnuTtHoe
Toue.
DneKTpoMarHu
THas
WHIYKIHS
KonTponbhas
pabota mo Teme
«MarautHoe
noJie.
OnexTpoMarau
THast
WHITYKITAS
CBoboHbIE
MEXaHUYECKHE
Koje0aHusl.
l'apmonnuecku
e KosiebaHusl.
YpaBHeHue
TapMOHUYECKH
X KOJIeOaHUH.
[Ipespamenue
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcad58

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcaf06

13

JlaGoparopHas
paborta
«HccnenoBanu
€ 3aBUCUMOCTH
nepuoaa



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

MaJIbIX
KosjeOanui
rpy3a Ha HUTH
OT JUIMHBI HUTH
M MacChbl
rpy3a»

14

15

16

17

KonebarenbHbl
W KOHTYP.
CBoOoHbIE
AJICKTPOMArHUT
HBIE KOJIeOaHus
B HI€aJIbHOM
KoJIc0aTeIIbHOM
KOHTYPE.
Amnanorus
MEXITY
MeEXaHNYECKUM
HH
AJICKTPOMArHUT
HBIMU
KoJIe0aHUsIMHU
dopmyia
Tomcona.
3akoH
COXpaHEHHUS
SHEPTUU B
HJIeaIbHOM
KoJIe0aTeIbHOM
KOHTYype

[IpencraBnenu
€o
3aTyXarIUX
KOJIeOaHuUsIX.
BeiHyX1€HHBIE
MEXaHUYECKHE
KoJeOaHusl.
Pesonanc.
BeiHyX1€HHBIE
3JEKTPOMArHUT
HBIE KOeOaHmst

[TepemenHsbIi
TOK.
CunyconaasibH

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcb820

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOch9c4

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcbb86

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOcbhd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

BIM
IEPEMEHHBIN
TOK.
MountHocTh
MEPEMEHHOTO
TOKa.
AMIUITUTYIHOE
Hu
JICHCTBYIOLIEE
3HAUCHHUE CHIIBI
TOKA B
HaIpsHKEHUS

18

Tpanchopmaro
p.
[IpousBoactso,
nepeaaya u
norpediieHue
3JIEKTPUYECKON
SHEPTUHU

19

20

21

YerpoiicTBo u
MPaKTUYECKOE
MPUMEHEHUE
JJIEKTPUYECKOT
0 3BOHKA,
reseparopa
IIEPEMEHHOTO
TOKA, TUHUMN
3JIEKTpoIepeia
q

OKOIOTrHYeCKH
€ PUCKH IIPHU
MPOU3BOJCTBE
3JIEKTPOIHEPT U
n. Kynerypa
HCIIOJIb30BAHUS
3JIEKTPOIHEPT U
H B
MMOBCEIHEBHOM
JKU3HHA
MexaHn4uecKne
BOJIHEI,
yCIIOBUSA
pacrpocTpaHeH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcc324

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOcca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

22

23

us. [lepuon.
CxkopocTb
pacnpocTpaHeH
v U JUIMHA
BOJIHBI.
[Tonepeunblie u
MIPOJIOJIbHBIE
BOJIHBI

3BYK.
CxopocTthb
3ByKa.
I'poMkocCTB
3ByKa. Beicora
toHa. TemOp
3BYyKa
DneKTpoMarHu
THBIE BOJIHBI,
HX CBOWCTBA U
CKOpOCTb.
[MIxana
3JIEKTPOMArHUT
HBIX BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcccOc

bubmuorexa [JOK
https://m.edsoo.ru/f
fOccfel

24

[TpunHIUTIBI
paaroOCBI3H U
TEJIEBUICHMUS.
Passutne
CPEACTB CBSA3H.
Pagnomnokamnus

25

KoHntponbHas
paborta
«Konebanus u
BOJIHBI»

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcc6f8

26

[IpssmonuHeHO
e
pacnpocTpaHeH
V€ CBETa B
OJHOPOJHOM
cpene.
ToueuHbli
HWCTOYHHK
ceera. JIyu
CBETa

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOcd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

27

28

29

OTtpaxenue
cBeTa. 3aKOHbI
OTpaKCHHUS
CBeTa.
[Toctpoenue
M300pakKeHHUH B
IJIOCKOM
3epkaie

[Ipenomnenue
cBera. IlomHOE
BHYTpPCHHEE
OTpakeHHe.
[IpenenvHblii
YTOJI TIOJIHOT'O
BHYTPEHHETO
OTpaXKEHUS

JlaGopaTtopHas
pabora
«3mepenue
MoKa3aTems
MIPETIOMIICHUS
CTEKJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcd4e0

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcd7f6

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcd67a

30

31

32

JIMH3EL
[TocTpoenne
M300pakeHH B
JIMH3E.
®opmyna
TOHKOM JIMH3BI.
YBenuueHue
JIMH3EI

Jlaboparopnast
pabota
«HccnenoBanu
€ CBOMCTB
M300paKeHH B
JIMH3AX)

Jucnepcus
CBeTa.
CroxHbIf
cocraB 0enoro
cBera. [IBer.
JlaGoparopHas
paborta

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcddle



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

«Habmonenue
TUCTIEPCUU
CBETa»

33

HNutepdepeniu
s CBETA.
Hudpaxius
CBeETa.
Judpakimonna
s pemETKa

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOced22

34

[Tonepeunocthb
CBETOBBIX
BOJIH.
[Tonspuzanus
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcf02e

35

Ontuyeckue
npuOOpsI U
YCTpOMCTBA U
YCIIOBUS UX
0€e301acHOTO
MIPUMEHCHUS

36

37

['panuwb
MIPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHUKH.
ITocTymater
crnernuaibHON
TEOpUHU
OTHOCUTEIBHOC
TH

OTHOCHUTENBLHO
CTh
OJTHOBPEMEHHO
CTH.
3amemienne
BPEMCHH H
COKpAIICHHE
JUTHHBI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcf862

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcfa42

38

OHeprus u
HMITYJTBC
PENATUBUCTCKO
1 JaCTHUIIGI.
CBsI3b MaccCHhI C

bubmuorexa [JOK
https://m.edsoo.ru/f
fOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

SHEPTUeH U
HUMITYJIBCOM.
DHeprust MoKos

39

KonTposnbnas
pabora
«Onruxka.
OcHOBBI
CIIELIMAIBHOMN
Teopuun
OTHOCHUTEIIbHOC
TH»

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcf6f0

40

41

42

DOTOHBI.
dopmyia
[inanka.
DOHeprus u
HMITYJIbC
¢dbortoHa

OTtkpbiTHE U
UCCIIEIOBaHKE
dhoTodrddekra.
Omnbitel A. T'.
CroneroBa

3aKoHBI
dotorddekra.
YpaBHeHue
OWHIITENHA
TUTST
dboTorddekra.
«KpacHas
TPaHUIIA
dboTorddekra

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcfel6

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcffc4

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d015e

43

JlaBneHnne
cBera. ONbITEH
I1. H.
JleOenena.
XuMmudeckoe
JICHCTBUE CBETa

bubmuorexa [JOK
https://m.edsoo.ru/f
f0d04a6

44

Texunueckue
YCTpOMCTBA U
MPaKTHYECKOE
MIPUMEHEHHUE:
(hOTOAIEMEHT,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

doTonaTuuk,
COJIHEYHAsI
Oarapes,
CBETOTUO/

Pemenue 3agau

10 TeMe bubnuorexa [JOK
45 «INEMEHTBI https://m.edsoo.ru/f
KBaHTOBOM f0d0302
ONITHUKH
Moaens atoma
TomcoHa.
OnbIThI
Pesepopia 1o bubmuorexa [JOK
46 https://m.edsoo.ru/f
paccesHUIO o- f0d091a
YaCTHII.
IInanerapnas
MOJIEIb aTOMa
TocTynats! bu6mmoreka [IOK
47 Bopa https://m.edsoo.ru/f
fOdOafa
N3nyuenue u
TTOTJIOIICHHE
(hoTOHOB NpHU
nepexoze bubnnoreka [JOK
48 aToMa ¢ OJHOTO https://m.edsoo.ru/f
YPOBHS fOdOafa
SHEPIrUM Ha
npyroui. Buasl
CIIEKTPOB
BoaHoBEIe
CBOICTBa
yacTtull. BoaHbI
ne bporins.
KopryckyssipH bubnuoreka [IOK
49 0-BONHOBOI https://m.edsoo.ru/f
fOdOca8
Ty aJii3M.
CrnoHTaHHOE U
BBIHYKJICHHOE
U3IIy4eHUE
OTkpbITHE
bubmuorexa [JOK
50 PAIHOAKTHBHOT https://m.edsoo.ru/f
TH. OIBITHI

Pesepdopaa o

f0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

OTIpeJICIICHUIO
cocTaBa
paiMOaKTUBHOT
0 U3JTyYCHUS

51

52

CBolicTBa
anbda-, 6era-,
raMma-
U3ITy4eHUSI.
Bausaue
PaIOaKTHBHOC
TH Ha JKUBBIE
OpraHU3MBbI

OTtkpbiTHE
MPOTOHA U
HEUTpOHA.
H3oTomsl.
Anbda-pacna.
DNEeKTPOHHBIN
"
MMO3UTPOHHBIN
Oera-pacra.
l'amma-
W3IIy4eHUE

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d1162

53

DHeprusi CBs3u
HYKJIOHOB B
sape. SAnepHbie
peaKkiuu.

S nepHsiit
peaxTop.
ITpob6nemsl,
MEePCIEKTUBBI,
JKOJIOTUYECKHE
aCTIEeKThI
SIIEPHOMN
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d1356

54

DneMeHTapHbIe
YACTHUIIBL.
OTkpbITHE
MO3UTPOHA.
MeTtoap!
HAOIIOEHUS U
perucTpamnuu
AIEMEHTAPHBIX

bubmuorexa [JOK
https://m.edsoo.ru/f
f0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

55

YaCTHII.
Kpyrusbiit cron
«DyHgamMeHTan
BHEIE
B3aUMOJICHCTBU
s1. EnuacTtBoO
buznveckoi
KapTUHBI
MHUpa»

Bun 38é3aH0ro
HeOa.
CosBe3nus,
SIpKUE 3BE3/bI,
IUIAHETHI, X
BUJIUMOE
JBIKEHHE.
ConHeuyHas
cHcTeMa

56

Comnnne.
ConHeuyHas
aKTHUBHOCTb.
Hctounuk
SHEPTUU
ConHna u
3BE3]

57

58

3BE3bI, NX
OCHOBHEIE
XapaKTePUCTHK
H. 3BE3BI
rJIaBHOM
IIOCJIEJOBATENh
HOCTH.
Bnytpennee
CTpPOCHHUE
3BE3I.
CoBpeMeHHbIE
MIpeICTaBICHUS
0
MIPOUCXOXKIACHHU
H U 3BOJIFOIHU
Comnnna u
3BE3]T

MneyHslit




59

IIytp — Hama
I'amakTuka.
Ilonoxenue u
JIBIDKCHHE
CouHiia B
I'amakTuke.
I'amakTuky.
YépHsble abIpsl
B s/Ipax
raJlakTUK
Bcenennas.
Paz0eranune
raJIaKTHK.
Teopus
Bboapmoro
B3pbIBA.
PenukToBoe
W3IIy4eHHE.
MeraranakTuka

60

Hepemennsie
POOIIEMBI
aCTPOHOMMHU

61

KoHntposbHas
paborta
«DIJIeMEHTHI
ACTPOHOMHUH U
acTpOUUKI

62

O6o0maromuii
ypok. Ponb
(bu3UKKN U
aCTPOHOMUU B
SKOHOMUYECKO
i,
TEXHOJIOTHYECK
oM,
COIIMAILHOHN U
ATUYECKOUN
chepax
NEeSATeTbHOCTH
YeJIoBeKa

63

O6006maromui
ypok. Ponb u
MecTO (PU3UKU




U aCTPOHOMHUH
B COBPEMEHHOU
Hay4HOU
KapTUHE MHpa

64

65

Oo6o06maromuit
ypok. Ponp
busnueckoi
TEOpUU B
hopmMupoBaHUHT
MpeICTaBICHUI
0 puznueckou
KapTUHE MHpa

Oo6o06maromuit
ypok. Mecro
(buzndeckoi
KapTUHBI MUPa
B 001IEM pATY
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MPEICTABICHUIN
0 MIpUpOJe

66

Pe3epBHbIit
YPOK.
MaruutHO€E
ToJe.
OnexTpoMarau
THasi UHIYKLUS

67

68

Pe3epBHbIit
ypok. OnTuka.
OCHOBEI
crnernuaibHON
TEOPUH
OTHOCHTEILHOC
TH

Pezepubiit
YPOK.
KBanToBas
¢busuka.
ONEMEHTBI
aCTPOHOMUU U
acTpopU3UKH

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0d1784



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68 4 7

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» dusuka, 10 kmace/ Mskumes I'.51., Byxosues b.b., Corckuit H.H. non
penakmueit [lapdentreBoii H.A., AkiinonepHoe obmectBo «M31aTeancTBO
«lIpocsenienne»

» ®usuka, 11 kinacc/ Makumes I'.J1., ByxoBues b.b., Hapyrun B.M. non
penakmueit [lapdpentreBoit H.A., AkiinonepHoe o0iectBo «M31aTeancTBO

«IIpocsemienne»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
IIerpoBa, M. A.

®uzuka. bazossiii ypoBeHsb. 10 knacc : MeTroguyeckoe
nocodbue / M. A. Ilerpoa, B. B. Kyapssues. — M. : [Ipoda,
2019. — 255, [1] c. : un. — (Poccwuiickuii yueOHUK
[TerpoBa, M. A.

®usrka. bazoBblil ypoBeHsb. 11 kitace : MeTonuueckoe
nocodbue / M. A. Ilerpona, B. B. Kyapssues. — M. : [Ipoda,

2021. — 320, [1] c. : un. — (Poccuiickuii yaeOHUK



IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru/-EAMHA S KOJUJIEKIIA

HNPPOBBIX OBPA30OBATEJIBHBIX PECYPCOB

http://class-fizika.ru/

http://interfizika.narod.ru/index.html

https://resh.edu.ru/

http://www.fizika.ru/

https://ege.sdamgia.ru/



