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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yu€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUMA TIpernoJilaBaHusl yuyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoi Oenepanuu, PEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHuH Ux (u3nKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Yy4Ye€OHbIMM MpeaMeramu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUUHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pu3nKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1o rojgaMm oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yonii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomued. Mcmosib3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KaK MPHUHLHIBI €r0
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3esioB (DU3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBMU ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeaMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIsSeTcCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamonaraet
3HAKOMCTBO C IIAPOKUM KPYIOM TE€XHUYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKM W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIFHOTO MPUPOIOIOIB30BAHUS U IKOJIOTHUYECKON 0€3011acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTEeMHO-AEeSATENbHOCTHBIN TOIX0 B Kypce (U3UKU Pealn3yeTcs MPexie
BCEro 3a CUET OpraHU3alyy SKCIEPUMEHTANIBHOU NESITEIbHOCTU O0YYarOIIHUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYEHHUYECKUX
IpaKkTUYECKUX padoT. BhifeneHne B yKa3aHHOM IMepeyHe JabopaTOpPHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecca HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dToM  obOecrmieumBaeTcsl  OBJIAJICHUE
OOy4YaromMUMHUCd YMEHHUSIMHU MPOBOJAUTH KOCBEHHBIE W3MEPEHHUs], HMCCIICIOBaHUs
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 111 pacuy€THBIX 3a/1a4y MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIbIO, MTO3BOJISIIOIIME MPUMEHSATh U3yYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3NYECKUX SIBICHUM U TMPOIECCOB B OKpY’Karolen
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
($U3KMKN Ha YPOBHE CpeIHEro o0IIEero o0pa3oBaHus JOKEH U3y4aThbCs B YCIOBUAX
IpEeIMETHOr0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIrO LUKiIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OXoaMMoOe J1TabopaTopHOE OOOpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qpu3uKe YUeHUYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHUA M  TPOIECCOB, OMIUPHUECKUX U
($yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTHUYECKUX pPaldOT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTCsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxcd. TeMaThdecKue KOMILIEKThI
71a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJOTOBBIX W IHM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMHU LEJIAMH U3y4€HUs PU3KUKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBanue HHTEpeca M CTpEMJIECHUS OOY4YalOIIMXCA K HAyYHOMY
U3YYEHUIO TNPUPOJbI, Pa3BUTHUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAY4YHOIO MHMPOBO33PEHHS KaK pe3yibTaTa HU3Y4YCHHS
OCHOB CTPOEHHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTEIbCTB;

e (dopmupoBaHHE TPEACTABICHUN O poiu (DU3UKK A PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lenei oOecreynBaeTCsl pelIeHneM CIEIyIoMMX 3ajad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



npuoOpeTeHne  CUCTeMbl  3HAaHUM 00  oO0mmx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJIFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

dbopMHpOoBaHUE YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBsICHEHHsSI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIOCOOOB pEIICHUs] Pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
bu3znyeckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pU3NUeCcKol MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;
NOHMMaHHE (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIIMSHHS HA OKPYKAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpIpeTauuud HUHPOpMAaLHH,
ONPEIEIICHNS TOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATa;

CO3JJaHHE YCJIOBUW I PAa3BUTHSI YMEHUU NMPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU 1€ATEIBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HeJENO), B
11 knacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIuXCsl.

COAEPKAHUE OBYUYEHMUSA

10 KVIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT'0 NO3HAHUA
®usuka — Hayka o npupozae. HayuHble MeTOIBl NO3HAHUS OKPYKAIOLIETO

MUpa.

Ponp okcnmepumeHTa W TEOpMM B IPOLIECCE TIO3HAHMS MPUPOIBI.

DKCHEepUMEHT B (PUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUNM W TIpolieccoB. HaydHbie THMOTE3HI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIBHOCTH JIFOACH.



Llemoncmpayuu
AHanoroBele W 1HU(POBBIE W3MEPUTEIBHBIE MPUOOPHI, KOMITHIOTEPHBIC
JaTIUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX MHPOECKIIMU HA OCHU CHUCTEMbI KOOpJHHAT.
CrnoxxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPE€HHUS, IYTH U [EPEMELICHUs
MAaTEPUAJIbHON TOUYKU OT BPEMEHHU.

CBoOoHOE TazieHre. Y CKOpeHHEe CBOOOIHOTO MaiCHUSI.

KpuBonmHenHoe  nBMKEHWE. J[BMKEHHWE  MaTepualbHOW  TOYKM IO
OKPYKHOCTHU C ITIOCTOSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHH4eckrue YCTpPOWCTBA M TMPAKTUYECKOE IMPUMEHEHHE: CIIHUJIOMETD,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEAAYU.

Jlemoncmpayuu

Mopgenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaJieHUsI.

Hanpagnenue ckopocTy pu ABMKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBIO OINPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NYyTSIMH, MPONUJCHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JIBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenune nBuxKeHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun  otHocutTenbHOCTH  ['anmumned. IlepBeii  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HbroToHa
JUISl MaTepUAIIbHOM TOYKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cwia Tsokectd. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tperne. Cuja TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuita conpoTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTynarenbHoE U BpalliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTEIBHO OcCH BpameHus. llnedo cunbl. YcnoBud
paBHOBECUSA TBEPAOIO TENA.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHHWE: MOALIUITHUKH,
JIBH>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JiehopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBus paBHOBeCHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBukeHUs1 OpycKa 1o HaKJIOHHOW MIIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B NPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3aKkonbl COXpAHEHUA 8 MEXAHUKE

Wmnynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTE€pPHAIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[TorennuanbHas DHEPTHU. [TorennumanbHas DHEPIUs yIIpyro
nedhopmupoBaHHor — mpykuHbl.  [loTeHIManpHas  SHEpruss Tela  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs3p  paboOTHI
HEMOTEHIMAIBHBIX CUJ C U3MEHEHUEM MEXaHMYECKON JIHEPruM CHUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCcTpOMCTBA W MPAKTUUECKOE MPUMEHEHHE: BOJAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCa.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanre CBsI3M pabOThI CHUJIBI ¢ U3MEHEHUEM MEXaHUYECKOW AHEPrHH
TeJia Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paznea 3. MosekyasipHas pu3uKka 1 TEPMOAUHAMUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMMOJICUCTBUS YacTULl BEHIECTBA. MOJENM CTPOECHMsI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelell. Macca u
pa3zMepsbl MoJiekyil. KonuuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzMmepenue. lllkama temmneparyp
Llenbcus.

Mopnens  uupeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO ra3za. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMXKEHHs vacTul raza. [llkama
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BeulecTBa. ['paduueckoe mpeacTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHuueckue yCTpOMCTBA M MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBalOIIME TUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJT OPTaHUYECKUX COECINHEHUN.

OnbiThl 10 U PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXKMOJIEKYISPHOTO
B3aUMOJECHUCTBUA.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHUI
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepmoauHamMuueckass cucrema. BHyTpeHHSAsS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cTIOCcO0bI €€ n3mMeHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEIIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[lonarue 00 aamabaTHOM Tmponiecce. IllepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOJIE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MamuHax. KoadduimeHT moiae3Horo
nericTBus TeruioBod mamuHbl. [{ukn KapHo um ero ko3pduIMEHT MOIe3HOTO
JEHUCTBUS. DKOJIOTHUYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIBHUK, KOHIUIILOHED.

Jlemoncmpayuu

W3meHeHnue BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3meHeHne BHYTpEHHEW SHEPruu (TeMIiepaTyphbl) Teja Npy Terionepeaaye.

OnelT MO anuabaTHOMY pAaCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHOoN TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoovt



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31yxa. HaceimeHHbli map. YaenbHas TeIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT JaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amop@Hbie Tea. AHU30TPONHS CBONCTB
kpuctayuioB. Kuakue kpuctamisl. CoBpeMmMeHHble Matepuanbl. [lnaBieHue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miasienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE IPUMEHEHHE: TUTPOMETp H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH TOJIYyUYCHHUSI COBPEMEHHBIX MaTEpHaJioB, B
TOM YHCJIE HAaHOMAaTEepHaJlOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kurnienue npy NoHM>XKEHHOM J1aBJICHUM.

Cnoco0bl M3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIABJICHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMOoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Pa3znen 4. JaekrpoauHaMuKa

Tema 1. Inexmpocmamuxa

OnexTpuzanms Tel. OJIEKTpUYECKUi 3apsi. JlBa BHIA SIEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3aps/a.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onextpudeckoe mnose. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpuHiun
CYNEPHO3ULIUNA DIEKTPUUECKUX MOJeH. JIMHUM HanpsKEHHOCTH IJIIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratudeckoro  mosis.  Ilorenuuman.  Pa3HocThb
MOTEHUHAIOB. [IpOBOOHMKM W AMDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Juanexrpruyeckas IpOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TUNIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETp, DJJEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEJI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTHH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paziuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

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

DJIEKTPOJABMKYINIAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3iieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJIynnpoBoHUKOB. CBoMcTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIE TTPHUOOPHI.

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

DJIEKTpUUECKHT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsaa. Monuus. [Lna3zma.

TexHudeckue yCTpPOWCTBA H IPAKTUUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIEe MPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue SIEeKTPOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.



[TpoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoit paspsa M IpOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenanHoOro COeJMHEHUs PE3UCTOPOB.

W3mepeHne 3JIEKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrposnnsa.

MexnpeaMeTHbIE CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 kiacce OCyHIECTBISIETCS C
Y4ETOM COZAEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnule nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (hakT, runores3a, (Quanuueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdyeckoe ABMXKEHHUE B XKUBOU mpupoje, auddysus, ocMoc,
TEIJI000OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEayy, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, B3JIEKTPOJMTUYECKAS TUCCOLUAIUS,
rajibBaHUKa.

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

Texnonocus: npeodOpa3oBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUsT B TEXHHUKE, MOJIIMIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, AJIEKTPOHATPEBATEIbHbBIC npuodopkl,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMKUKAa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA



[locTossHHBIE ~ MarHuThl.  B3aumMomeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHmmMn cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUM. KapTuHa NMHUNM MarHUTHON
WHIYKIUU T0JI TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOJHMKA C TOKOM. KapTuHa JIMHUN MHIYKIUH
MAarHATHOTO TOJI JUIMHHOTO IPSMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanumoaeincTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb U HanpaBJcHUE. [BHKEHHE 3apsSHKEHHOW YaCTULB
B OJIHOPOJHOM MarHuTHoM mose. Pabora cuiel Jlopenna.

SIBeHne ANEKTpOMAarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJIEKTPOABIKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuuu Papanes.

BuxpeBoe dleKTpUYECKOE ITOJe. OJIEKTPOIABWXKYINAs CHUJIAa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUMHU. OJEKTPOABIXKyLIas cujia
CaMOUHYKLIMH.

OHEPrust MAarHUTHOTO ITOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IMPUMEHEHHE: IIOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATElb, YCKOPUTEIN DJIEMEHTapHBIX
4aCTHUL, UHIYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHMM MHAYKIIMY MarHUTHOIO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiicTtBre cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHUS
MAarHATHOTO MOTOKA.

SIBieHrEe CaMOMHIYKIIH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

M3ydeHne MarHuTHOTO IOJIA KaTYIIKU C TOKOM.

HccnenoBanne neMCTBUASI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.



HCCJ’IGI{OB&HI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIWH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. Ilepuox, wactora, ammmryaa u (aza koireOaHUM.
[IpyXKVHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Ipu rapMOHUUECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCATBHOM KOJIEOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYECKUMHU U
AIIEKTPOMAarHUTHbIMU Konebanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHUS
HHEPTUU B UJICATHHOM KOJIeOaTEILHOM KOHTYDE.

[TpencraBieHue o 3aTyxarouMx KojeOaHusAX. BrIHYX€HHbIE MEXaHUUECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA M
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepenadya U NOTpPeOICHUE FIEKTPUUECKON
HHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
WCITOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHUYeCcKHe YCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IICKTPUYECKHM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTEeMaTUYECKU MASITHUK).

Hab6nronenue 3aTyxaromux KojaeOaHmid.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJIEOaHU.

HaOmronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

OcuusiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHWH PE3UCTOpa, KaTYyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MabIX KOJeOaHHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl rpy3a.

HccnenoBanre MEpEMEHHOTO0 TOKa B LENM U3 IOCJENI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBIE 60JIHbL



MexaHudeckue BOJIHBI, yciioBuA pacnpoctpaHenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepedHble W TPOXOJIBHBIE  BOJHBI.
HuTepdepenius u qudpakiius MEXaHHIECKIX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHUE, MPEIIOMIICHUE, MONApu3anus, Tudpakius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

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

[IpyHIMNBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHMKA B TEXHUKE W MEIHWIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPAHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeioMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u quppakuuy MEXaHUIECKHUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmtoienue cBA3M I'pPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

UccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
IpesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHbI UCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHuil B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTelNb
npenoMiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros IOJIHOTO
BHYTPEHHETO OTPAKEHMUS.

Hucnepcus cBera. CnoxHblil coctaB Oenoro cseta. Ler.

ColOuparomue U pacceuBarolmiue JuH3bl. ToHKas JuH3a. DOOKyCHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm3o0pakeHuid B
coOMparoux U paccenBaromux guH3ax. Gopmyna TOHKOW JMH3BI. YBEIUYEHUE,
JlaBaeMoe€ JIMH30MU.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.



BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakuvoHHas pemeérka. YclIoBUE HaOIOIeHUs
IJIABHBIX ~MAaKCUMYyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETAa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIMA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Llemoncmpayuu

[IpssMOIMHENHOE pPACHpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMJIEHUE CBETA.
OnTuyeckue mpruodOpHI.

[TosnHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockomna, TEJIECKOIa.

Habmronenune natepdepeHinm cBera.

Hab6mronenue nudpakximm ceera.

Habmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMONIbIO AU(PPAKIUOHHON PEIETKH.

HabGmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepeHue nokazaresis npesioMIIEHUs CTEKJIa.

HccnenoBanre CBONCTB M300paKeHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEHUAJIBHOW TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETA B BaKyyMe€, MPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKON YaCTHUIIbI. DHEPTHS
ITOKOS.

Pazgen 7. KBanToBasi pusuka
Tema 1. nemenmot K6anmo6oi ONMUKU



®otonbl. opmyna [lnanka cBsi3u sHEPruM POTOHA C €TO0 YACTOTON. DHEPTUs
U UMIYJbC (POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
doTorpdexra. YpaBHenue DuHimTeitHa st hoTodapdexra. «KpacHas rpanunar

dbotoarddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE IPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMNK, CoJIHeUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOdIPdEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
[Imanerapnas momens aroma. lloctynater bopa. M3nydyenume u morionieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHMH Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoitist. KopycKyisipHO-BOJIHOBOM
Ty allu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHUE.

TexHndeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

Hab6nrogenue TMHEHYaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIIUE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro u3nydyeHus. CoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHUS.
Binsinue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tornsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOI'O pacnaja.

OHeprus CBSA3HM HYKJIOHOB B sipe. Saepusie cuibl. JledekT Macco sapa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

Anepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W HEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE ACTIEKThI AIEPHOU SHEPTETHUKHU.

OnemeHTapHble YacTUIbL. OTKPBITUE TO3UTPOHA.

MeTob! HaOIIOIEHUS U PErHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dynaameHTanbHbIE B3aUMOAEHCTBYS. EAMHCTBO (M3NYECKOM KapTUHBI MUpA.

TexHn4ecKue yCTpOMCTBAa U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETp, KaMepa
BunbcoHa, siaepHslif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3NPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuyHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIBHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounn CoJiHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nHama ['amaktuka. [lonoxenue n nBuwkenue CoiHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpoOaemMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabGnronenus: HeBOOpYXKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH JJIs1 OTIpe/IeNIeHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEeBEpHOIro MOJTYIIAPUS U IPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mianer, Maeunoro Ilyrtu.



O06o0maroniee NOBTOPEeHUE

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeIoBeKa, pOJib 1 MECTO (U3UKH
Y aCTPOHOMHHU B COBPEMEHHOW HayYHON KapTHUHE MUPA, poJib (PU3NUECKOIN Teopun
B (OpMUPOBAHMU TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
¢buznyecKoil KapTUHBI MUpa B OOIEM Psy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUMN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COZIEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Quanuueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, FIKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPUYECKUE
(yHKUIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX INPOEKLUHH HAa OCH KOOPAMHAT, CII0KEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUH, NPU3HAKK NOJ00US TPEYroJbHUKOB,
OIpeiesIeHUE MIIOAAN IIIOCKUX (GUryp u oobéMa Tell.

buonoeus: »nektpuueckue SBICHUS B KMUBOW MpUpoOJE, KoyeOaTeabHbIE
JBW)KCHUS B )KMBOM IIPUPOJIE, ONITHYECKUE SBJICHUS B )KUBOU MPUPOJE, NEUCTBUE
paguanuy Ha )KMBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKAsE CTPYKTYpa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaJIbHBIN
aHam3.

l'eocpagua: marHuTHbBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
(doTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3AHUE 3EMIICTPSICEHUH.

Texnonozcua: JHMHUM DIEKTpONEpenad, TIEHEpAaTop IIEPEMEHHOIO TOKa,
DIEKTPOABUTATENb, WHAYKLUMOHHAA II€Yb, pPanap, PaIHONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-neub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroUIuXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXJIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alid OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIBHOU IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTOCsl KaK AKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECax TPa’kJaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aHMOJICICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUMSIMU U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOTO TBOPYECTBA,
pUCyIEro (puU3nYecKoi HayKe;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATbHON NEeSTENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HaHHE TIJ100aIbHOrO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH M0 (QU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKK  OCYHIECTBJIATH HPOEKTHYD U HUCCIIEJOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENLHO  (OpMyJIHpOBAaTh W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh IEeNH JeSITeIbHOCTH, 3aJaBaTh MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
bu3YeCcKuX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJIHATH pabOTy B  YCJIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMH
buznyeckoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3IMIHBIX
METOJIOB IIO3HAHUS,

BJIQJIECTh BHJAMHU JICSITEIBHOCTH IO TIIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30OBaHUI0 M TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00s1acTu (hU3uKw;

BBIABJIATH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3y €€ PEIICHHS, HaXOJIUTh apryMEHTHI JJIs JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh MTapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIONYYCHHBICE B XOJE€ PEIICHHWs 3a7addl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHSIM, OIIECHUBATH MPUOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JaCTh
KU3HEACATCITbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, TPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHE ATbTePHATUBHBIE PEIICHU.

Pabora c nnopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS MHOOpPMAIUK (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBATH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPECypcocOepeeHHUs, TPaBOBBIX H OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y49éTOM Ha3zHAYCHUST HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMAIBLHYIO
dbopMy TIpEICTaBICHHS i BU3yaJTH3aIUH.

KoMMmyHMKaTHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe NeiCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSAT4YaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON W WHIMBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTAaBJIATh IJIaH JEHCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJEH C IMO3ULIHH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO JIEATEIHOCTh B 00JAaCTH
GU3NMKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEBIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B NIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
peLIeHus;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

PUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTAaTOB OCBOCHHSI MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOILIMOHAIIbHBIH UHTEIJICKT, Mpeoiararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HMOIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON ESATEIBHOCTH JIIOIEM;

YYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOUYKa, UHEpIUaIbHAs CUCTeMa OTCYETa, aOCOIIOTHO TBEPOE TENO,
WJICAIIBHBIN T'a3, MOJEIIM CTPOCHUS Ta30B, )KUAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelIeHnH (PU3NIECKUX 3a/ad;

pacrno3HaBath (GU3UYECKHUE SBICHUS (MPOIECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYJISIPHO-KMHETUUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U
AJEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE



JIBUKEHHE, CBOOOJHOE TMaJeHHe Tel, ABM)KEHHE 10 OKPY)KHOCTH, HHEpIus,
B3aumojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEN, U3MEHEHHE 00bEMA Tell MPH HArpeBaHUM (OXJIAKICHUH ), TEIIIOBOE
paBHOBECHE, WCIIApeHUE, KOHACHCAIMs, IMJIaBJIEHUE, KPUCTAUIM3aluUs, KUIICHHE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBSI3b MEXIy TMapaMeTpaMd COCTOSHHUS Ta3a B  H30IpoIeccax,
AIIEKTpHU3ALIMS TEN, B3aUMOCHCTBHE 3aps/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MNEpPEeMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KUHETHYeCKasi YHEeprusi, MOTCHIMAIbHASI DHEPIrusi, MEXaHU4ecKas
paboTa, MeXaHMYeCKas MOIMHOCTb, NpPHU OMHCAHWU TPABUIBLHO TPAKTOBATH
bu3nYeCKUi CMBICT HCIMOJB3YEMBIX BEJIMYUH, WX OOO3HAYEHUS W EIUHHIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJTMYMHAMU;

ONKCHIBAaTh M3Y4YCHHBIC TEIJIOBBIE CBOIMCTBA TE€N W TEIUIOBHIC SIBICHUSA,
UCTIONB3YS (M3MUECKHE BEIWYHMHBI: JaBICHHE Ta3za, TeMIeparypa, CpeaHss
KUHETUYECKasi SHEPrusi XaOTHUECKOTO IBIKEHUS MOJIEKYJ, CpeIHEKBaJpaTHIHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS B3HEprus, padbora rasa,
KOA((QUIMEHT IMOJIE3HOTO JEWUCTBUSA TEIUIOBOTO JABUTATeNsl; MpPU ONHCAHUU
NPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICT HCHOJIB3YEMBIX BEIUYHUH, WX
00O3HAYCHUS W €OUHUIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
(pU3MYECKYIO BEIMUUHY C IPYTMMHU BEJINYNHAM;

OIKCHIBaTh U3yUEHHBIE IJICKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUS (ITPOLIECCHI), UCTIONB3Ys (PU3MUYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIS, TOTEHIIMAN, Pa3HOCTh MOTEHIIMAJIOB,
OpU ONHCAHWM TPABWJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCHOIB3YEMBIX
BEIIMYMH, MX OOO3HAUYCHMS] W €JAUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEJIMUYUHAMH,

aHAIM3UPOBaTh (PU3UUECKHE MPOLECCHl W SIBICHHS, UCIONB3YS (PU3NUECKUE
3aKOHBI U NIPUHLMIBL: 3aKOH BcemMupHoro tsarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpaHEHHs MEXaHWYECKOW OJHEpPruH, 3aKOH COXPaHEHHUS HWMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHIIUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHUSI BEIIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEHEH KMHETHUYECKON SHEPTUU TETIOBOTO IBHIKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 5>TOM pa3iauyaTh CIOBECHYIO
(GbOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TMPUHLMUIBI JCHCTBUS  MallWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIECIOBAHUIO (DU3UUYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmynupoBaTh MpoOIeMy/3aady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEpPEHUS M MCIOJb30BaTh W3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUH, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
¢ukcHpoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOM W IPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhlEe 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEoOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHMBATh PEaJIbHOCTH
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKue ABIICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4dyeOHBIX  3aJad  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3UYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTyYaeMyt0 HH()OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Uit obecrieueHus: 6€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpee;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBaEMOM IPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMCHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3NKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHS HW3YUYCHHBIX (PU3UYECKUX MOACICH:
TOYEYHBIN JEKTPUUECKUM 3apsifl, JIyd CBETA, TOUYECYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacro3HaBaTh (PU3HUECKUE SIBICHUSA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAUHAMUKHU M KBAHTOBOM (DU3UKU: DJICKTPUUECKAS] POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pPacCIpoOCTpaHEHUE CBETa, OTPAXKEHUE, MPEOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddekT), CBeTOBOE JaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaIuOaKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSHKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMANOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHmna, MHIyKTMBHOCTH
KATYILIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TAPMOHMYECKUX DJICKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YeHHs M EJAMHMIIbI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JIpPYTHUMH
BEJIIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IIPOLECCHI, HCIIOIb3Ys
(bu3nUecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHsI U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHATM3UPOBATh (PU3HUYECKHUE MPOIECChI U SBIICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI ¥ MPUHIHUIBL 3aKOH OMa, 3aKOHBI TOCJIEI0BATENIHLHOTO U MapajjieIbHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PAaCIPOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MAaCCOBOrO 4HMCIa, MOCTYJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENIATh HANIPABIICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3/IaBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOTHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIONKEHHOTO O0O0pYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII01aTh MpaBmiia 0€30MacHOT0 TpyJa MPU MPOBEJICHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOIO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWHBI U (POPMYIIHI,



HEOOXOJMMbIE ISl €€ pellleHus, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HauUeHUs (PU3NUECKOMN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1aU: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[IEMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
¢u3nueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOW W HAyYHO-TIONMYJISIPHOW MH(pOpMAIMU, TTOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KHU3HU;

IPUBOJUTH PUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B TpymHme C BBHIMOJHCHHEM pA3JIUYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PANUOHAIBHO pACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ[ KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' A Vi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/Ti41bf72
Uroro no pazgeny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuotexa [JOK
) TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
) KoJIeGaHust https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMCHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlffj;lifjsiggﬁfmcwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka Konrpoasusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®du3nka — HayKa O PUPOJIE.

1 Hayunebie MeT(})]K bl HO?I»)HapHI/ISI 1 bubnorexa LIOK

ya 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloILEero Mupa
Posb 1 MecTo ¢uzuku B

) (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBbHOCTH JIFOIEN
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
newxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bubnnorexka [HOK
JOBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe maieHue. Y CKopeHue 1 bu6mmorexa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH T10 1 bubmmorexa LIOK

P https://m.edsoo.ru/ffOc3ada
OKPY’KHOCTH
8 IIpuHiun oTHocuTenbHOCTH [ anumes. 1 bubnmoreka [JOK




HMuepunanpHble CUCTEMBI OTCYETA.
IIepssiit 3ak0oH HproToHa

Macca tena. Cuna. [Ipunmun

https://m.edsoo.ru/ffOc3be8

9 Cynepro3uiuu cui. Bropoii 3akox bubmmorexa [IOK
YHep + DTOPOH https://m.edsoo.ru/ff0c3be8
HproToHa 111 MaTepuabHOW TOUKU

10 Tperuii 3akoH HeroToHa 11 bubmumoreka [IOK
MaTepUaJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Teja https://m.edsoo.ru/ffOc3el8
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuna ZI(:H OTI/IBJIeI({bI/Iqs){ apu nBHieHHI/I bubmmorera [TOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTymarenbHOe U BpalaTelIbHOE

14 JIBIKEHHE a0COJIFOTHO TBEPIOTO Tea. bubnuoteka [JOK
MowmenT cunsl. [lnedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHsI TBEPJIOTO Tea
NMitynbsc MaTepHalbHON TOYKH,

1 CHCTEMBI MaTePHUAIIbHBIX TOYCK. bubnmoreka [JOK
HMitynbc critbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBIKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepruaibHON bubnmnoreka [JOK
Touku. Teopema 06 M3MeHEHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 IToreHunanbHas sHEprusi. bubnuoreka [IOK




18

[ToreHuunanbHas SHEPTUS YIIPYTO
ne(OpMHUPOBAHHON MPY>KUHBL.
[TorennmansHas SHEPTHs Tesla BOIU3U
MOBEPXHOCTU 3eMIIH

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsi3b paboThI
HCIIOTCHIINAJIBHBIX CHUJI C USMCHCHUEM
MeXaHUYECKOU SHEPTHUU CUCTCMBI TCII.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

https://m.edsoo.ru/ffOc461a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c

19

JlaGopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHEHHEM MEXaHWYECKOW YHEPTUHU
TeJa Ha IPUMEpE PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

20

21

22

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHHUS B MEXaHHUKE»

OCHOBHBIE TOJ0KEHUST MOJIEKYIISIPHO-
KHHETH4YeCcKo! Teopuu. bpoyHoBckoe
nswxkenue. Auddysus

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

23

Macca monekyn. KonuuectBo
BemectBa. [locTostHHas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTypa
u e€ u3Mepenue. [llkana Temneparyp




Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOlcomoTHas TeMIiepaTypa Kak Mepa

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

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnas pabota

73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
Pa3peKEHHOT0 Ta3a»

79 H3onponecchl B ACATBHOM ra3e U X bubnnorexa [JOK
rpadguueckoe npeacTaBleHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 crocoObI e€ n3meHnenust. KonuuectBo bubnuoteka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusl OJTHOATOMHOTI'O UI€AJIBHOTO
rasa

31 Bunae! renionepenaun bubmmorera [IOK

https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonngecTBo TemoTs! mpu bubmmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AnuabaTHBIN Mpolecce

3 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIeccoB B bubnmoreka [JOK




npupone. Bropoii 3akon
TEPMOJIMHAMUKH

[Tpunmun gevicteus u KIIT/ Tenooi

https://m.edsoo.ru/ff0c6230

bubmuoreka [JOK

35
MallWHbI https://m.edsoo.ru/ff0c600a
36 Huxi Kapno u ero KIIJ{
37 DKoJOoru4YecKue npooIeMbl
TEIUIOPHEPTETUKHU
18 O6o6maromuii ypok «MolekysipHast bubmmoreka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnpHas padboTa mo Teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 ITapooOpa3oBaHre U KOHICHCAITUS. bubnnoreka [JOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAS U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO3/1yXa. HachleHHbIN bubnmorexa LIOK
Ayxa. Hackit https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue n
4 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpHUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTepHUAIIbI
[1naBneHue M KpUCTAIITA3AITHSI.
43 VY nenpHas TEMI0TA MJIaBICHUS Bubmmorexa LHOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmuorexa [JOK
44 VYpaBHeHHe TEI0BOro H6anaHca
PABHEHHE TEIHIOROTO Datial https://m.edsoo.ru/ff0c6820
45 OneKTpu3anus Tei. JNeKTPUIECKUN bubnmoreka [JOK

3apsn. JIBa BUa 3JIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc




3apsga10B

IIpoBOIHKKH, TUATIEKTPUKH U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOIO 3apsijia
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHBIN 31€KTPUIECKUNA Eubmorexa ITOK
Y ' p https://m.edsoo.ru/ffOc6ces
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nonst. [IpuHumn cynepno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cun 3eKTpoCcTaTHIeCcKOro
49 nois. Ilorennuan. PasHocTh bubnnorexa LIOK
’ tadt. https://m.edsoo.ru/ff0c6£00
[IOTEHINAIIOB
ITIpoBOOHUKH U DUSIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnexTpoéMkocTh. Konmencato
p A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
52 KOHJEHcaTOpa. DHEPTHU 3apsKEHHOTO bubmmorera [IOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHHOTO

ammapara, CTpyHHOT0 MpUHTEpa.
DJIEeKTpOCTaTUUYECKas 3aIUTa.




55

56

57

3a3emileHue AIEKTPOIpruOOpPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4acTKa Ienu

[TocnenoBarensHOE, MapaieibHOE,
CMEIIaHHOE COCANHECHHE
npoBoaHUKOB. JlaboparopHas pabota
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOB

PabGoTa 1 MOIIHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

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

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

0.5

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

59

PesepBnbiil ypok. KonTposibHas
pabora o Teme "DnexkTpoauHamMuka’ /
Bcepoccuiickas mpoBepodHas padboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

61

O06o06mmarmuit ypok
«OnexTponuHamukay / Beepoccuiickas
poBepoyHas paborta

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

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




DJIEKTPUUYECKUI TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 IIpUMeCHas MPOBOAUMOCTb. CBOMCTBA | bubnmoreka [JOK
p—n-nepexoaa. [lonynpoBoaHNKOBBIE https://m.edsoo.ru/ffOc84ae
npuOOpbI
DIIEKTPUUECKHUI TOK B paCTBOpax 1

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DIIEKTPUUYECKHI TOK B Ta3ax.

65 CamocTosTenbHbIN 1 | bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE | bubnnorexka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
KonTponbHas padora no teme

67 «9nexkrpocraruka. [locTosHHBIN 1 bubnuotexa [JOK
3NEKTpUYEeCKUil TOK. TOKH B https://m.edsoo.ru/ffO0c8a8a
Pa3IMYHBIX CPEeIAX»

68 PeseprubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6¢c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
[\
‘:;n Tema ypoxa Beero Kontposbubie IIpakTnueckue i[:;:ennﬂ :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTossHHBIC MATHUTHI U UX

| B3auMoJielcTBHE. MarHuTHOE 10JI¢. | bubnunoreka LIOK
BekTop MaruutHON MHAYKIMU. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHUKA C

) TokoM. OmnbIT DpcTeaa. | bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas paborta «3yuenue | | bubnmnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«HccnenoBanue IerUcTBUSI https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. PaGoTa critbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




unaykiuu dapanes

Jlaboparopnas pabota
«MccnenoBanue SBICHUS
AIIEKTPOMATHUTHOM HHITyKIIUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 31C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U Ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ WHIAYKIOUS

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaH I/IHIIYKIII/IH»

CB00O/IHBIE MEXaHUYECKUE
Konebanus. ['apmMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue snepruu

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MAcChl TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffO0cab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubnunorexa LIOK
https://m.edsoo.ru/ff0caf06

14

Konebartenbuplit KoHTYp. CBOOOIHBIC

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820




15

16

17

18

OJICKTPOMArHuTHBIC KoJIeOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMHU U
SJICKTPOMAariuTHbIMHA KOJICOAHHSIMH

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUH B UJICATHBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHE Koaebanus. Pe3onanc.
BbIHYXIEHHBIE 2JICKTPOMAarHUTHBIC
Kose0anus

[lepemennsbiii Tok. CUHYCOMAABHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBozacrtso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPTUU

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ff0cbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoHCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMEeHHOr0 TOKa,
JIMHUH 3JIEKTpolepesayd

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AJEKTPOIHEPTHH B IOBCEAHEBHOM
AKHU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmoreka [IOK

21
pacrpocTpaHeHus U JJIUHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunbie U IPOOJILHBIE BOJIHBI
2 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
. bubnuorexa [{OK
23 cBOMcTBa U ckopocTh. [lIkana
https://m.edsoo.ru/ffOccfe0
3J€KTPOMAarHUTHBIX BOJIH
[IpuHUMnIBl paTUOCBS3U U
24 TeneBuaeHus. Pa3Burue cpeacts
cBA3U. Paguonokanus
)5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmnorexa [JOK
Toueynslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
bubmmoreka IIOK
27 oTpaxxeHus ceera. Iloctpoenue
. https://m.edsoo.ru/ff0cd4e0
1300pakeHM B TIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
73 BHYTpeHHee oTpaxeHue. IIpenenbHbli bu6muoreka [JOK
YI'oJ1 IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffO0cd7f6
OTpaXKEHUs
79 JlabopaTtopHas pabota «3mepenue bubnmnoreka [JOK
MoKa3aTelis MPETOMIIEHUS CTEKIIAY https://m.edsoo.ru/ffO0cd67a
30 Jlunzel. [ocTpoenne n300paxeHuii B bubnmoreka [JOK




nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue JIuH3bI

JlaGopaTopHas paboTta

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. CIoXHBIA COCTaB
1 oenoro ceera. L[Bet. JTabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»
13 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuszanusa ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH
36 KJIAaCCUYECKOM MexaHuKu. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCUTEIbHOCTH
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH.
bubnunorexa LIOK
37 3ameyieHre BpeMEHH B COKpAIlleHNE
https://m.edsoo.ru/ffOcfad2
JUTHHBI
DHeprusi ¥ UMNYJIbC PEISITUBUCTCKOMN
. bubmuoreka [JOK
38 yacTULbl. CBA3b MAcChl C SHEPTUEN U
https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUS TTOKOS
KonrponsHas padora «OnTHKa.
. bubnuotexa [JOK
39 OcHOBBI cIELIMATIBHOM Teopun

OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. Jueprus

bu6nmmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOIMOTEKA
41 otodddexra. OnuiTer A. T
¢ b https://m.edsoo.ru/ffOcffc4
CroeToBa
3akoHsl poTorddekra. YpaBHeHue
42 aﬁHMTeIgI)Ha nqs)lq)@oma@@l@)ema bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodaddekxra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHUYECKOE IEHCTBUE bubmmorexa LOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
MPAKTUYECKOE IPUMEHEHHUE:
44
(dhoTosneMeHT, GOTOIATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAHTOBOM ONTHUKM) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-4actu bubmorexa HOK
POpAa o p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
but6mmoreka [IOK
47 I1 b
OCTYJaTHL bopa https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i I/I}ll'lqe €XO0JIe aTOMa C O H(()ll)"O OBHS bubmmorexa TIOK
P pexon . g P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
BoimoBble cBoiicTBa YacTHIl. BoTHEBI
. bubnuorexa [IOK
49 ne bpoiina. Kopryckyisipao-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0dOca8




50

BBIHYXXACHHOC U3JIYUCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpenenenuto cocraBa

PaaOaKTUBHOI'O U3TTYyYCHUSA

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

51

CgoiicTBa anbda-, 6era-, ramma-
n3iydeHus. Biousnue
PaJIMOAKTUBHOCTH Ha KUBBIC
OpraHHU3MBbI

52

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B SJpE.
SAnepHsle peakuuu. A nepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCEKThI SECPHON
SHEPreTHKU

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

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
pEerucTpanmu 3JIEMEHTAPHBIX YaCTHI.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3aUMOJIeUCTBUS. EAMHCTBO
(bu3MYECKOI KapTUHBI MUPa

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bup
3BE31HOrO Heba. Co3Be3aus, ApKHe
3BE3 b1, INIAHETHI, UX BUAUMOE
JABMKXCHUC. CoaHeyHast cucTeMa




56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBostonu CoJHIa U 3BE3]

Mnineunsiii [lyTe — Hama ['anakTuka.
[Tonoxenue n aBmwxenne CojiHIA B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peisa.
PennkroBoe usnyudenue.
MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTMYECKOW, COUUAIBHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Pois u Mmecto

($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Poib




(dbuzuvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3UYECKOI
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. |
DneKTpoOMarHuTHasi MHAYKLHS
PesepBubiit ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCHUTEJIBHOCTH
Pesepubiii ypok. KBanToBas pusuka.

68 SHGI\EGHTLI};I::TPOHOMI/II/I u ! 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d1784
acTpopU3NKH
OBIIEE KOJIMYECTBO YACOB I10 63
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

JleMOHCTpUpOBaT, Ha NpPUMEpax poJib W MecTo (u3MKu B
(GhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

JTronen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UUYECKUX MOJIEIICH:
MarepuaibHas TOYKA, WHEpIHaNbHAs CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DJIECKTPUUYECKUN 3apsii — IMpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

Pacnio3naBath (usmueckue sBieHUs (MPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISPHO-KUHETUYECKON Teopuu
CTPOCHMsI BELIeCTBA U  JJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NIPSIMOJIMHEWHOE JBH)KEHHE, CBOOOJHOE NaJcHUE
TN, JIBUKCHHE I10 OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HarpeBaHUU
(oxJaxieHnn), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIUS,
IJIaBJI€HUE, KpUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTb BO3/yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IMapaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

OJICKTpU3alusA TCI, BSQHMOHCﬁCTBHG 3apgaa0B

10.4

10.5

OnuceiBaTh MEXaHUYECKOE JIBWKEHHE, HCHOJIb3ys (U3HUECcKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJla, HMIYJIbC Tela, KWHETHYecKas SHeprus,
NOTEHIMaJbHAsE OJHEprHs, MeXaHudeckas pabora, MexaHH4yecKas
MOIIIHOCTb; IIPU OMUCAHUH IPABUILHO TPAKTOBATh (DU3HMUECKUNA CMBICI
HCIIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEITHMUUHY C JIPYTHMMHU

BCIN4YMHaMU

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA Te€I U TEILUIOBBIC

SABJICHUA, HCIIOJIB3Yys (1)I/I3I/I‘-ICCKI/IC BCJIMYMWHBI: JaBJICHHUEC Tasa,




10.6

TEMIIepaTypa, CpEIHsAs KHUHETUYEeCKas DSHEpPrus XaoTHYECKOIo
JBUKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYJ,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHSs dHeprus, paborta Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOIO JBUIATeNs; IpHU
ONMCaHUuU MIPaBUIILHO TPaKTOBATh ¢buznueckuit CMBICII
UCIIONb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS WM E€IUHUIbI, HAaXOJIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMU

BCJIIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBICHUs (MPOLIECChI), HCIONb3Ys  (U3HUecKHe
BEJIMYMHBI: JIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMaJl, Pa3HOCTb MOTEHLMAJIOB; IIpU
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAUEHHMS U EAMHUIBI;, YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C  JIPYTHMH

BCIN4YNHaMN

10.7

10.8

AQHAIM3UPOBATh (U3MUECKUE TMPOLECChl H  SIBICHHS, HCIIOJIB3Ys
(bu3uYecKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, I, 11
u III 3akonsl HplOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXPAHEHHSI UMITYJIbCA, IPUHLIUI CYNEPHO3ULIMU CUJI, TPUHLHUII
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KUHETUUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ma30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEPruy TEIIOBOIO JIBHKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpAaHEHUs DJJIEKTPUYECKOro 3apsaa, 3akoH Kymona; mpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YeCcKOe
BBIp2KEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIE MPHUHIMIBI JEHCTBUS MAIllMH, MNPUOOPOB U

TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHHUA B HOBCG}IHGBHOﬁ KU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; TpU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  CcOOMpaThb  YCTAaHOBKY M3  TPEAJIOKEHHOTO

00opynoBaHusl, MPOBOJUTH ONBIT U (POPMYITHPOBATH BHIBOIbI

OcymiecTBnATh TpsSMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U

HUCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKN HOFpeHIHOCTefI H3MepeHHfI




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (PU3MUECKUMH BEIMUYMHAMH C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCUMOCTHU
(bu3MyYecKrX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJibTaTaM UCCIIeA0BAHUS

CobmromaTe mpaBmia 0€30MacHOrO0  Tpyda TMPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BAaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3aaun ¢ SBHO 3aJlaHHON (DPU3UYECKON MOJECIBIO,
HCTIONB3Ysl (PU3MYECKHE 3aKOHbI W NIPHHIMIIBI, Ha OCHOBE aHaIM3a
yCIOBUSI  3aJaud  BbIOMpaTh  (U3UYECKYI0 MOJENb, BBIICTATH
¢du3nueckre BENMYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nUecKoil BeTUIMHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHEBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUISL TIOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpETalMi M MpPEJICTaBICHUS y4yeOHOM W Hay4yHO-IOIYJIIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX MUCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEro

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpalleHuH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, S COXpPaHEHUs 370pOBbI U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Karollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy TPyNIbl, PalUOHAIBHO  paclpenessaTh
00s13aHHOCTH W TUIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallMsiX, aJIeKBaTHO OIICHWBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB

TPYINIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI

11 KIIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

11.1

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi

JleMOHCTpUpOBaT, Ha NpUMEpax poJib M MecTo (UMK B
(hopMUPOBaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOUN NESATEIbHOCTH

.]'IIOI[CfI, OEJIOCTHOCTD U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHUpPa

11.2

11.3

11.4

11.5

V4uuTeIBaTh T'paHUIbl IPUMEHCHUSA U3YUCHHBIX (bPISI/I‘ICCKI/IX MOHCHCﬁ:
TOYCYHBIN SHGKTpI/ILICCKI/Iﬁ 3apsan, aacpHasd MOACIb aToMa, HYKJIIOHHAas

MOJIeJIb AaTOMHOTO Sipa MPH peIieHNH (prU3nyecKux 3aaay

Pacnio3naBate (usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJUHAMUKA W  KBAaHTOBOW  (pu3uKwM:
ANIEKTPUYECKasi TMPOBOJUMOCTh, TEILIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICUCTBUS  TOKa, B3aUMO/ICHICTBHE MarHuTOB,
JIEKTPOMArHUTHAsE WHAYKIUS, JCHCTBUE MAarHUTHOTO TIOJNsl Ha
MPOBOAHUK C TOKOM W MABWKYIIHHUCS 3apsifl, JJICKTPOMArHUTHBIC
KojeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pAacIpOCTpaHEHHUE CBETa,
OTpaXeHHe,  TpeloMIIeHue, uHTepdepeHys, Audpakiuus U
MOJISIPU3ALUsl CBETA, JMCIEPCUsT CBETa, (DOTORIEKTPUUYCCKHI IPPEKT
(poroaddexrt), cBeToBOE MaBIICHWE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHAS

PaauOaKTUBHOCTD

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHMTHBIE, ONTHYECKUE, DIEKTPUUECKYIO0 IPOBOJAUMOCTb Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHWTHbIE sBJIEHUS (TPOILECCHI), HCHOJB3YS
¢u3nueckne BEIWYMHBI:  DJJEKTPUUECKUH  3aps], CHiIa  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHMS MarHUTHOTO
nmosig, cuiaa Awmmnepa, cuna JlopeHna, WHAYKTHBHOCTh KaTyIIKH,
SHEPrusl AIEKTPUYECKOTO M MArHUTHOTO TOJIeH, MEepHoj M 4YacToTa
KosiebaHui B KosiebaTeIbHOM KOHTYpE, 3apsi/i U CHJla TOKa B MpoLecce
TFapMOHUYECKUX  DJJEKTPOMAarHUTHBIX  KoJieOaHUil, ¢bokycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BI, MPU ONHUCAHUU MPaBUIBHO
TPaKTOBaTh (PU3WYECKUI CMBICA HCHOJb3YEMBIX BEIMYUH, UX
0003HaYeHUsT W €IUHMIbI, YKa3blBaTh (HOPMYIbI, CBSA3BIBAIOIINE

JTaHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BeTHYNHAMHU

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLECCHI, UCIIOJIb3Ys




(bl/ISI/I‘IeCKI/Ie BCIIMYUHBI: CKOPOCTb JJICKTPOMATHUTHLIX BOJIH, HJIMHA
BOJIHBI MW 4YaCTOTa CBCTA, SHCPIUd W HMITYJIbBC q)OTOHa, nepuon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPAKTOBATb (bH3H“I€CKPII>i CMBICJI UCIIOJIB3YEMBIX BCIIMYHH,
nX 00O03HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIIMYMHY C APYT'MMU BCIMYUMHAMU, BBIYUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl W SBICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M IOpUHLUNBL  3akOH OMa,  3aKOHBI
IIOCJIEIOBATENbHOIO U MApajuIEIbHOIO COECJUHEHUs IPOBOJHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM WHAYKLIWMH, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXXCHUS CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHE  OUHINTEHHA Ui
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUs DJIEKTPUYECKOIro 3apsja, 3aKoH
COXpPAaHEHUs  MaccoBOIO  4HClIa, IMOCTynatel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; HOpU 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS

(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWMKW MArduTHOIO I10JIA

MMPOBOJIHUKA C TOKOM, CUJIbI AMIiepa u cuiibl Jlopeniia

11.8

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

3€pKaJiOM, TOHKOW JIMH301

11.9

BEIMOHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UIECKUX SIBICHUHN U
MIPOLIECCOB C UCHOIB30BAHUEM IPSIMBIX M KOCBEHHBIX MU3MEPEHHU; MpU
3ToM (GOopMyIHpOBaTh NpodieMy (3alady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEJIOKEHHOTO

000py10BaHusl, MPOBOJIUTH OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMsS] (PU3NUECKUX
BEJIMYMH; MPU 3TOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEpEeHUs M

HUCIIOJIb30BaTh N3BCCTHBIC MCTO/IbI OIICHKHU HOFpCHIHOCTGfI H3MepeHHI>i

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpSAMBIX ~WM3MEPEHHUH; TP OTOM KOHCTPYMPOBaTb YCTaHOBKY,
(¢uKkcupoBaTh pe3yJabTaThl IOJTYYEHHOH 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJIE TaOJIUIl U TpadUKOB, JIe1aTh BBIBOJBI 0 pe3ylibTaTaM

HUCCICI0OBaHUA

11.12

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUU

HCCIENOBAaHUN B paMKax yqe6Hor0 9KCIICPUMCHTA, yLICGHO—




HCCHGHOB&TGHBCKOﬁ n HpOGKTHOfI ACATCIBbHOCTH C HMCIIOJIB30BaHUECM

U3MEPUTENBHBIX YCTPOICTB U 1a0OpaTOPHOTO 000pyIOBaHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YA (bmnqecxne 3aKOHbBI WM MNPUHOUIIBI; HAa OCHOBC aHalIn3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnyeckue BeIUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(hU3HUYECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUNBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa H3y4yeHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SABJICHUS

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIs IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpEeTalMi U NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIYJISIPHOU
nHpOpMANNY, TIOJYYCHHOW M3 Pa3TUYHBIX UCTOYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH MMOJIY94aCMYHO I/IH(bOpMaI_II/IIO

11.16

11.17

OOBSCHATh TPUHIMIBI JACHCTBUS MAIUH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS UX OE30MAaCHOTO HCIIOJIIb30BAaHUS B
IOBCEIHEBHOM KU3HU

[IpuBoauTE TpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX yUEHBIX-
(M3UKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

CO6J'II-O,ZLCHI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeae

PaGotars B rpymme ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIbHBIX POIEH,
IJIAaHUPOBaTh ~ pabOTy  TPYIIBI,  PAlMOHAIBLHO  PACHpPEIENsTh
00S3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHJIAPTHBIX
CUTyalUsAX, AaJE€KBAaTHO OLICHUBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB

IPYIIBI B PELIEHUE paccMaTpUBaeMOil MpoOIeMsbl




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

pa3aejia JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHW A

1.1

1.2

®uszuka — Hayka o npupoae. Hayudnsle
METO/bI [TO3HAHUS OKpY’Karolero mupa. Pois
JKCIIEPUMEHTa M  TEOpUHM B  IIpOLECCE

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MonenupoBanue (U3MYECKUX SBICHUH U
nporeccoB. Hayunsie runores3sl. duznueckue
3aKOHBI U TeOpuH. ['paHUIBl TPUMEHUMOCTH
¢bu3nyeckux 3aKOHOB. [punumn
coorBercTBUs. Pomp u Mecto Qu3MKH B
(GOpMHUpPOBaHMM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B PAKTHYECKON

ACATCIIbHOCTH J'IIO,I[GIZ

MEXAHHUKA

KMHEMATHKA

2.1.1

MexaHn4deckoe ABHKEHHE. OTHOCUTENBHOCTh
MEXAaHHUYCCKOT'O ABHXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

[lepememienue, cKOpocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIUH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBWKEHUE. I'paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepHaHBHOfI TOYKH OT BPEMCHHA

CBoOogHoe masienne. Y CKopeHue CBOOOTHOTO




nagcHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOe
JNBIDKEHUE  MaTepUalbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOpPOCTb. Ilepuon u 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHnuueckue YCTPOMCTBA: CIIUJIOMETP,
JNBIKEHUE CHApSAOB, LEMHBIE M PEMEHHBIC

nepeaavn

[IpakTrueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOpPOCTH. Uccnenosanue
COOTHOIIEHUS MEXAY MyTSIMH, MPOUICHHBIMU
TEJIOM 33  IIOCJIEOBAaTENbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH MIPU PABHOYCKOPEHHOM
JIBIDKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hynto. M3yuenune NBUKEHUS MIapHKa B BA3ZKON
KUJIKOCTU.  VI3ydueHue  JBWIKEHUS  Tela,

6pOHJCHHOFO TOPU30OHTAJIbHO

2.2

2.2.1

222

JTMHAMUKA

[TpunImMn OTHOCHUTEIBLHOCTHU T"anunes.
IlepBeiii 3akoH HproroHa. HMHepuuanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHUJI

223

224

Bropoii 3akoH HproToHa nms MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon HeroToHa s

MaTCpraJIbHBIX TOUCK

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs
CKOJIbKEHUS M CWJIa  TpPEHUS  IOKOS.
Koaddumnment tperns. Cuna conmpoTUBIICHUS

IIpH ABUKCHUU TEJIa B ) KUAKOCTH HUJIA I'a3C




2.3

2.2.7

2.2.8

229

HOCTyrIaTeJ'II)HOC N BpamaTCJIbHOC ABHXKCHUC

abCOFOTHO TBEPIIOTO Tema

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpallleHHS.
[Inedo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

TexHuueckue  yCTpOMCTBA:  MOJIUWITHUKH,

JABVXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue pabothl. V3yueHue NBUKEHUS
Opycka 10 HAaKJIOHHOH IUIOCKOCTH TIOA
JICCTBUEM HECKOJBKHUX CWI. MccnemoBanue
3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX
B JIeOpPMHUPYEMOil TIPYy)KUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX Jeopmarium.
HccnenoBanue yciioBuii paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpallCHUSA

3AKOHbBI COXPAHEHN A B MEXAHUKE

2.3.1

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBbI
MaTCpraJIbHbIX TOYCK. I/IMHYJII)C CHJIBI U

HU3MCHCHUC UMITYJIbCA TCJId

232
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235

3akoH coxpa”enuss umnyiasca B HCO.

PeakTnBHOE IBIKEHIE
Pabota crisl
MomHocTh CHITEI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.

TCOPCMa 0 KHHETHYECKOU OHCPIrun

2.3.6

[TorennmanvHass sHeprus. [loTeHnmanbHas
JHEprus yIpyro nepopMUPOBAHHOM
npyxunbl. [loTeHnuanpbHas -dHeprus Tena

BOJIM3HU MOBEPXHOCTHU 3emim

2.3.7

HOTGHLII/IEU'ILHBIG N HCINOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTBI HCIMMOTCHIOHUAJIBHBIX CHJII C
N3MCHCHUCM MEXaHU4YEeCKOMH SHEpPTrUun
CHUCTCEMBI TECII. 3akoH COXpPAaHCHUA

MEXaHHU4YEeCKOH OHEPIruun




2.3.8

Yrupyrue u Heynpyrue CTOIKHOBEHHUS

239

2.3.10

TexHuyeckue ycTpoWcTBa: JBUKEHHE PAaKeT,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNpyroM Yyzaape.
HccnenoBanme cBsizu  pabOTBI  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE MOJIOKCHHS MOJICKYJISIPHO-
KUHETUYECKOU TEOPHUH. BbpoyHoBckoe
nemwkenue. uddysus. Xapakrep IBHOKEHUS U

B3aHMOHeﬁCTBHH 4aCTul BCIICCTBa

Mopenu CTpoeHus Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBICHEHHE CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MOHeHeﬁ

Macca wmonekyn. KonnyecTBo BemiecTBa.
[TocTostnuass ABoraapo
TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O I'a3a

AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrHM TEIUIOBOTO JBU)KEHUS

yactul rasza. [llkama remneparyp KenbsBuna

Vpasuenue Kianeiipona — MeHueneesa.

3akoH /lanbTOHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BE€HICCTBA:

n30TepMa, H30Xopa, u3obapa

3.1.10

TexHnueckue  ycTpoKcTBa: TEPMOMETD,

OGapometp

[Ipaktunueckue pabotsl. M3mepenue Macchl




BO3/yXa B KJacCHOM komHate. MccinenoBanue
3aBUCUMOCTHU Mexc):[y HapaMeTpaMI/I COCTOsIHUA

Pa3pEeKECHHOI0 ra3a

3.2

33

OCHOBbI TEPMOJINMHAMUMKNU

Tepmonunamuueckast cuctema. BryTpeHHsS
3.2.1 SHEPrusi TEPMOJUHAMHUYECKON CUCTEMBI H

CIocoObBI €€ H3MEHEHNS

329 KonnuectBo Ternotel U paborta. BuyTpeHHnss
SHEPrusl OJHOATOMHOIO UJEAJIBHOTO Ta3a

Buasl Temnonepenayu: TEMJIONPOBOIHOCTD,
323 KOHBEKIIMsSI, U3Ty4deHue. TernnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
324 IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckass HHTEpIIpETAIUSL

paboTHI Ta3a

TerumoBble Mammsbl. [IpuHIMOBL HefcTBUS
TETUIOBBIX MammuH. [IpeoOpa3zoBanus HEPrUu
3.25 B TemwioBblXx MammHax. Koapduuuent
nonesnoro  geiictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoiu 3aKOH TEPMOAUHAMHUKH.
12.6 HeoOpatumocts  mporieccoB B TPHPOJIE.
TemnoBbie JIBUTATEN. DKOJIOTUYECKHE

MpOOJIEMBI TETJIO3HEPTETUKH

Texnuueckue YCTPOMCTBA: JBUTaTEIb
3.2.7 BHYTPEHHETO Ccropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITHUOHED

12.8 [IpakTuyeckue padboTsl. U3MepeHue yaenbHOH
TEMI0EMKOCTH

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331 [TapooGpazoBanue u koHneHcauus. Vcnapenue
u KHUIICHHUE. VY nenbHas TEIioTa




4.1

332

napooOpa3oBaHus. 3aBHCUMOCTh TEMITEPaTypPbI
KHUIICHHUSA OT JaBJICHUA
AOCONIOTHAST W OTHOCUTEIbHAsl BJIAKHOCTH

BO3ayxa. HachllieHHbIi nap

333

334

Teépnoe TeJIO. Kpucrannnueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBneHne u xpuctayuM3auus. Y JenbHas

TCIJIOTA ITJIaBJICHUA. CY6J'II/IMaHI/I${

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

TexHudeckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOIHH
IIOJIyYEHUSI COBPEMEHHBIX MaTE€pUAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, ©H HAHOTCXHOJIOI'NH

3.3.7

4.1.1

IIpakTuueckue paboTHI. H3zmepenne

BJIAJKHOCTH BO3aYyXa

OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA

Onektpuzanys Ten. DneKTpudeckui 3apsi. JBa

BUJIa DJICKTPUICCKHUX 3apA/10B

[IpoBoaHUKH, JUBJIEKTPUKH u

MOJIYIIPOBOAHUKHU

4.13

3akoH COXPAHCHUS DJICKTPUICCKOT'0 3apdaa

4.14

Bsaumonericteue 3apsnoB. 3akoH Kynona

DnexTpuyeckoe moJie. Hanpsxéanocts
3JIEKTPUYECKOIO TIOJIAL. [TpuHIHNn
cyneprnosunuu.  JIMuHMM  HaNps>KEHHOCTH

OJICKTPHUYICCKOI'O ITOJIA

Pabota cHI  3IEKTPOCTATHYECKOTO  TIOJIS.

Ilorenuuan. Pa3HoCTh MOTEHIINAIIOB

4.1.7

HpOBO}IHI/IKI/I U JUDJICKTPUKU B IMOCTOAHHOM
QJICKTPUICCKOM II0JIC. I[I/IC)J'ICKTPI/I‘-ICCKEIH

MIPOHUIIACMOCThb




DIEKTPOEMKOCTb. Konnencarop.

4.1.8 OneKTpOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHACHCATopa
TexHuueckue  ycTpOMCTBA:  AJIEKTPOCKOIL,
419 JIEKTPOMETP, DIEKTPOCTaTUYECKask 3alluTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCaTOopa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTPUYECKOro Toka. Mctounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DNEKTPUUECKOE CONPOTHUBJICHHE. Y IeJIbHOE
o COIPOTHBIICHUE BEIIECTBA
404 [locnenoBarenbHoOE, napauiesibHOE,
o CMEIIIaHHOE COEAMHEHNE TPOBOHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MomHOCTb 31EKTPUYECKOTO TOKA
neKkTpoABIKymas cuna (nanee — 2J1C) u
427 BHYTpPEHHEE COMPOTHUBIICHHE HMCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTOIN)
anexkTpuyeckoi nenu. Koporkoe 3ambikaHue
DneKTpoHHas MIPOBOIMMOCTD TBEPIBIX
498 METaJUIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o METaJJIOB oT TEeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoMCTBa
o AJIEKTPOHHBIX TTyYKOB
4210 [MonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS

OpOBOAUMOCTL MOJYIPOBOJHUKOB. CBoiicTBa




p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
ONEeKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KUIACC

DIIEKTPUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSITENBHOTO

paspsaa. Monaus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pPEOCTAaT, HMCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIBHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHBIN MO/,
TEPMHUCTOPBI " (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auona, raJlbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne 3O/IC wucTOYHMKA TOKa U €ro
BHYTPEHHETO COMpOTHBICHUs. HabmroaeHue

QJICKTPOJIN3a

Kon Koanposepsiemoro

pasaeiia IJIEMEHTA
4

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAA MHAYKIOUA

4.3.1

TlocTostHHBIE MarHuTbl. B3aumoaencTBue

IIOCTOAHHBIX MarHuTOB

4.3

4.3.2

MaruauTtHoe mone. BekTop MarHuTHOM
nHAyKuu.  [IpuHmun — cynepro3uuuu.
Jluann MarnuTHOM wHAYKIMu. Kapruaa
JUHUM  MArHUTHOM  MHAYKIUU  TOJSA

IIOCTOSIHHBIX MAarHuToOB




MarautHOEe TOJ€ NPOBOJHUKA C TOKOM.
Kaptuna nuHuil noas AJMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJIBLEBOI'O

433 NPOBOJHMKA, KAaTYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOyJIb M HallpaBJICHUE
Cuuia JlopeHnna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBI B
435 OHOPOJHOM MAarHMTHOM mone. PaGora
cuibl JlopeHa
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C unaykuuu. 3aK0H MEKTPOMarHUTHOM
438 unaykuun dapanes
BuxpeBoe »snekrpuueckoe mnone. I/C
WHIYKIUA B TIPOBOJHUKE, JBIDKYIIEMCS
439 MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTPOMArHUTHOE I10JIE
TexHuueckue  yCTpOMCTBA:  MOCTOSIHHBIC
MAarHHTEI, AJIEKTPOMATHUTHI,
4.3.14
3JIEKTPOJBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TICUb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TOJSl KaTyIIKH C TOKOM.
4.3.15 Uccnenosanne neiicTBUSI  HOCTOSHHOIO

Mar"iuTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUSA 3JI€KTpOMaFHPITHOI>'I HUHAYKIUHA




KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

Konebarensnass cucrema. CBoOOIHEBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUsI.
5.1.1

Ilepwion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBI MasTHUK. MaremaTu4ecKkuin

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
5.1.3 Kunematuueckoe u JTUHAMUAYECKOE

OITMCaHKE KO0JIE0ATEILHOTO JABUIXKCHU A

[IpeBpamienue SHEPIrUH pu
rapMOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMILIATY/]IbI KosieOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHUil e

CKOPOCTH U YCKOpPEHUs

Konebarenpupiit  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIE KOJIeOaHMsI B
UJCUIBHOM  KOJe0aTeJbHOM  KOHTYpE.
AHanoruss MeXJ1y MEXaHWYeCKUMU U
AJIEKTPOMAr HUTHBIMH KOJICOAHUSIMHU.

®opmyna TomcoHa

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHHbie 3JIEKTPOMarHUTHHIE

KOJICOaHHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomHocTb MEPEMEHHOTO TOKA.
5.19 AMIUTMTYIHO€ W JIEMCTBYIOIIEE 3HAUYCHHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTso, nepenaya




5.2

U MOTpeOieHne >JIeKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHHUS 3IEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHN3HU

TexHudeckue ycTpoicTBa: ceiicmorpad,

5.1.11 3JIEKTPUYECKHUI 3BOHOK, JIMHUU
3NeKTponepesad
[Ipaktnueckue pabotel. MccrmemoBanue
3aBUCHMOCTH TEpPHOJa MaJIbIX KOJICOaHMI
s 1o rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI

rpy3a. MccienoBanue mepeMeHHOTO TOKa B
e U3 TOCIEI0BATENIFHO COSANHEHHBIX

KOHJIEHCATOPa, KaTyILIKU U PE3UCTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

MexaHnuueckue BOJIHBI, yCIIOBHUS
pactpoctpanenus. I[lepuon.  CkopocTh
pacrpocTpaHeHHss ¥ JJIMHA  BOJIHBIL

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

###Par### Unrepdepenuus n nudpaxuus

MCXaHHNYCCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. I'poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBUS
W3Jy4YEHUSI  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

5.2.6

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3anus,
mudpakuus, uHtepdepenuus. CropocTb
AJIEKTPOMArHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI pagruocCBiA3 U TCICBUIACHUS.




53

528

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN cpezbl

TexHudeckue yCTpPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMoinMHEHOE pacIpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyd cBera

532

533

534

535

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300paKEHNUIA B TIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTA. AOGCOTIOTHBIN ImokKa3aTellb
MPETOMIICHUS

[Tormoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHBIN Yroa MOJTHOTO BHYTPEHHETO
OTpaXKeHUs

Hucnepcust  cBera. CIOXHBIM  cOCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparoniue M paccerBarollfe JUH3BL.
Tonkasg nuH3a. DOKYCHOE pACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHn B COOMPAIOIINX
n paccenBaomux JauH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIWUEeHHE, IaBacMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WNurtepdepentiuss  cBera.  KorepeHTHBIE
HCTOYHHUKH. YcmoBus HaAOIIOIECHUS
MaKCHUMYMOB 51 MUHUMYMOB B
WHTEPPEPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JludpakunoHHas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX

5.3.9 MaKCUMYMOB npu aJlcHun
MOHOXPOMATHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyNa,

¢doroanmapar, NPOEKUMOHHBIA —ammapar,

5.3.11 MMKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(ppaKInOHHAS peeérka,
TOJIAPOU T
IIpakTuueckue paboTHI. H3mepenue

nokasareis npenomienus. Mccinenoanue
5.3.12
CBOHCTB  W300paXeHMH B  JIMH3aX.

HabGmonenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOPUH
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

MNPpUHOHUII OTHOCUTCIIBHOCTU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHne BpEeMEHH M COKpalleHue
TUTAHBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C PHEpruedl W HUMIYIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEprusi IMOKOs

CcBOOOIHOI YaCTULIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHThI KBAHTOBOM OIITUKU

®otonHbl. Popmyna [Inanka cBs3u SHEPTUU
7.1 7.1.1 ¢doroHa ¢ ero yactroTod. OHeprus u

UMITyJIbC GOTOHA

7.1.2 OTtkpeiTHE U uccnenoBanne Gporodrddexra.




7.2

7.1.4
7.1.5

Omeiter - AL CroneroBa.  3aKkoHBI
dotordpdexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XHUMHUYECKOE JICHCTBUE CBETA
TexHuyeckue ycTpolcTBa: (POTOIIEMEHT,
(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOJCJIb aTOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
noryomeHue (HOToOHOB Impu  Iepexofe
aToOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroii. Buasl criektpoB. CriekTp ypoBHEM

QHCPIvur aToOMa BOAOpO1a

7.2.3

7.2.4

BomHosrle cBoiicTBa yactull. BOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaIax

CroHTaHHOE U BBIHYKACHHOC H3JITY4YCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIMA

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmronenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE APO

7.3.1

7.3.2

Mertoanl Ha6J'IIOI[eHI/I}I U perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pamuoakTuBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3ydeHus. BrnusHue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas mozens siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan siipa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DJIEKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnas. I'amma-
7.3.4
U3Iy4YeHHUe. 3aKOH  paJAMOaKTUBHOI'O

pacmaga

OHeprus CBS3M HYKIOHOB B  fJpe.
7.3.5
Snepusie cunbl. Jlepekt Maccsl sapa

Snepuble peakuuu. JleleHHE U CHUHTE3
7.3.6
sanep

S nepHblit peakTop. TepMosiiepHbIi

cunte3. [IpoOnembl M  NEPCHEKTUBBI
7.3.7

SIIEPHOM  SHEPreTHKU.  DKOJOTMYECKHE

ACIICKThI ﬂ}lepHOﬁ SHEPICTUKU

OnemeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. @dyH/1aMEHTaJIbHbIE

B3aUMOIEHCTBUSA

TexHuueckue  yCTpoMCTBa:  JIO3UMETD,
7.3.9 Kamepa BunbcoHa, sAIepHBIH peakTop,

aToMHas 6om0a
[Ipaktuueckue pabotel. HccnenoBanue
7.3.10 TPEKOB YacTHIl (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

o1 Bun 3Bé3mnnoro Heba. Co3Bes3nmus, SpKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC IBUKCHUC

ComHeynas cucrema. llmaHeTsl 3eMHOI

8.2
TPYIIIIBI. [ImaneThI-ruranThl u Hux




8.3

CIyTHUKH, KapJIMKOBBIC IUTaHETHI. Malible
testa COTHEYHON CUCTEMBI

Coname, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IoCJICA0BAaTCIIBHOCTHU

8.6

Buytpennee crpoenue 3B€31. CoBpeMeHHbIE
MPEACTaBICHUS O  TMPOUCXOXKACHUH U
sBomonn ComnHLa U 3BE31. OTambl JKU3HU

3BE3]T

8.7

8.8

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacnpeneneHue 3BE31, ra3a M IIBUIM.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuxe. Ilnockas u  cdepuueckas

HOACUCTEMBI | aJlTaKTUKHA

Tuner ramaxtuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceenenHoi.
3akoH XaOb6na. Pasz0eraHue rajnakTuK.
Bospact u pamuyc BcenmeHHoi, Teopus
bonpmoro B3peBa. Mogens «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoO¥.
Meraranaktuka. Hepeménnsie mpobiieMsl

ACTPOHOMUHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxoBues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeabcTBo
«ITpocsemieHue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTeancTBoO

«ITpocsenieHue»

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

https://prosv.ru/product/fizika-10-klass-bazovii-i-uglublyonnii-urovni-

pourochnie-razrabotki02/?ysclid=mf5rytg4m5796605124

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://fizika.ru/

https://resh.edu.ru/
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