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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoin Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0230BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIETIM U3Y4YEHHUs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOECHUS Kypca (pH3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IKoabHBIN Kype PU3NKN — CHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHWE U aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK MPUHLMIBL €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COJACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qusnyeckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMoOHAIBFHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MPHUPOAE, TpPaHHULAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAX0 B Kypce (U3UKU Pealn3yeTcs MpPexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHre B yka3aHHOM MepeyHe JabopaTOpHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TUJIaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmieumBaeTcsi  OBJIAJACHHUE
OOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacu€THBIX 3a/a4y MPUOPUTETOM SIBISIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIBbIO, TTO3BOJISIFONINE MPUMEHATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOro pazlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayeCTBEHHBIX 3a/1ad IPHUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (U3NYECKOM MOJAEIM MJi1 CHUTyallMd MpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbId ypOBEHb Kypca
($U3KMKN Ha YPOBHE CpeIHEro 00LIEro 00pa3oBaHMsl 10JKEH U3y4aThCsl B YCIOBHSIX
IpeIMETHOro KabuHeTa (M3MKM WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIO LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OOOpYMOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (pU3HKe YYEHHUYECKHX MPAKTHUYECKUX padOT U JIEMOHCTPALMOHHOE
o0opy10BaHHE.
JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHHUA ©  TPOIECCOB, OMIHUPUYECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.
JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTH4ecKHe KOMIUIEKThI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh HOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.
OCHOBHBIMHU LEJIAMHU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUU SBJISIOTCS
e (opmupoBaHue HHTEpeca M CTpEMJIEHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTUE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMSI KAaK pE3yibTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM

bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU A Pa3BUTHS JIPYTUX

€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII.

JlocTrxeHne 3TUX lene oOecreunBaeTCsl pelIeHUeM CIEIyIoMMX 3a7ad B
nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJISIPHYIO  (PU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMmupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PEIICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKorl MOJEINH, aJIeKBATHON yCIIOBUSM 33aJa4H;

e TOHWMaHHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyudenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEZENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOBI.
DKCIIEpUMEHT B (hHU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W I1U(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTEepUaibHOW TOUKH, UX MPOCKIMM HA OCH CHUCTEMbl KOOpPAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUI MaTEpUalbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHnt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHass  SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPTrHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aMMOJECUCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonudectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUU HUACaTbHOTO raza. AOCONIOTHas TemIeparypa Kak mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHHsS dvactul rasza. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpEeHHsASI 3HEprusi TEPMOJIUHAMUYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHAs TEIIOEMKOCTh BEIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruoBpie  mamuHbl.  [IpUHOUNBL ~ JEWCTBUSL  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHus SHEpPrHUM B TEIJIOBBIX MamuHax. Kodp@uIMeHT Mmoie3Horo
nericTBus TemioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Tela IpH TeIionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEIMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHneHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M NPAKTHUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIIEKTPUYECKOT0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  AneKkTpudeckoro moiid.  [IpuHuun



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGora cumnm  anektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnexkrpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCITMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OTHOM (3aMKHYTOM) AiieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TMO/I, TabBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JDIEKTPOIABWXKYIIEH CWibl. KOpoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3nyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napaboa, runep0osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU PUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeidb BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBaTEIbHbBIC npuOopBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKHA ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOoTOK BeKTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABMXKYINAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE TNPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIN 3SJIEMEHTAPHBIX
YacTUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHOM MHIAYKIIAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepuona, wactora, amrmumtyna u (asa KoseOaHUI.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npyu raApMOHUYECKUX KOJICOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B ILENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, MOoygpu3anus, Tudpakuus,
unTepdepenius. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHMKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnrogenue orpaxkxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, MONSIpU3aLus, JUPPaKIKs, UHTEpPEepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

CoOuparormie ¥ pacceuBaroniyue JUH3BL. ToHKas nwmH3a. DOoKycHOE
paccTosTHUE W ONTHUYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpaxkeHUil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPETOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKpocKkorna, TeJIeCKomna.

Habmronenne natepdepeHInm cBeTa.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOIIBIO TPU3MBL.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



W3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEprun (HOTOHA C €T0 YACTOTOM. DHEPTHUS
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYeCKOe JEHUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriionmeHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM Ha Jpyroil. Buiel
crekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/A.

BousHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
Ty aliu3M.

CHnoOHTaHHOE U BBIHYKJICHHOE U3JTyYeHHUE.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOcTH.  OmbiTel  Pesepdopaa mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-H3ITydCHHS.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.
Anb(a-pacnan. OIEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAnepHbie cuibl. Jlegekt Maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob! HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.
TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUY M aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTA. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN I ONPENeTICHUs TTOJI0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYeCKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEmMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajnap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEe4YHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUIUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINMYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro nmpenaMera «Pu3nkay JOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUIuxcsi PYKOBOJICTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHON ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUMSIMU U HAa3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYIAapCTBEHHBIM CHMBOJIAM, JOCTMKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OyAyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
pUCyIEero (pu3nYecKoi HayKe;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6) KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYXKAIOILIEH Cpesie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE el cTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIMpOBaTH W aKTyallU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISIT  3aKOHOMEPHOCTM M IMPOTUBOPEUYUS B  PACCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TOCIIEICTBUI AEATEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHATHSIMU M METOJIAMH
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATENbCKOW U MPOEKTHON ACSITENbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [MO3HAHMUS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUThb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBBIKAMH MMOJIy4€HUs MHGPOpPMAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH IOMCK, aHaJu3,
CHCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh  CpPEeACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX H  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJEpX aHUs B pa3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JAEATEIHLHOCTH,
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTh pold C y4ETOM MHEHMI Y4YaCTHUKOB, OOCYXJaThb pEe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYHIECTBJISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MIPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBJICHUIO DJPYAHUIIMH B 00JaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO WX
CHIKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce HOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Mpeoiararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO0 CIIOCOOHOCTh IIOHUMATh CBOE SMOIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIanTUPOBAaTHCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3ajaay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHENHOE
JBI>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, WHEPIUs,
B3auMojieicTBre Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCALMs, TUIABJICHUE, KPUCTAJUIM3alMsl, KUTICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHHMS Ta3a B H30Ipoleccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (U3NYECKUE BEIUYUHBI:
KOOpAMHATa, NyTh, NEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC TE€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIINHOCTh; NPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJIb3YeMbIX BEIMYHMH, WX OOO3HAYCHUS U €IUHMIIbI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUYUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3Yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKAsi YHEPIrUsl XaOTUUYECKOIO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEeMbIX BEJIMYMH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIMUMHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs1, MOTEHIHAN, PA3HOCTh MTOTEHIMAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3yEeMbIX
BEITMYMH, MX OOO3HAUYECHUS] M EIUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOILIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIb3Ysa (PU3NUECKUe
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAaHECHUS MEXAaHWYECKOM DHHEPIUM, 3aKOH COXPAHEHUsS WMIIYJIbCa,
MPUHLUIT CYNEPNO3ULMUA CHUJI, NPUHLMUII PABHOINPABUS WHEPLUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsAna, 3akoH KylioHa, mpu 3TOM pasinyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHSATH OCHOBHBbIE TMPUHIMUIBI JCHCTBUS MAaIUH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOr0O OOOpYJOBaHUs, MPOBOAUTH ONBIT M
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUSI M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(¢ukcHpoBaTh pe3yJbTaThl IMOJYUYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOJro1aTh mpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATENBCKOM U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOAUTH PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YE€HHOT'0 3HaueHus (PU3NUECKON BEINYNHBI;

peuiaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXKIACHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCKHe ABIICHUS,

UCIIONB30BaTh  MPU  pPELIEHMH  yduyeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW U Hay4YHO-MOMYJISIPHON MH(POPMALIMH, MOTYYEHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOITYYaeMyI0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJOTHUI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pacCHpenessaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITIXCSI YMCHHUN:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJEINCH:
TOYEYHBIN JEKTPUUECKUN 3apsifl, JIyd CBETa, TOUCYHbIM UCTOYHHK CBETA, SAEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU PEUICHUU (PU3NYECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MarHUTHOE JEHUCTBUS TOKAa, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHUCTBHE MArHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpPAaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
untepdepennus, audpakius W MOOJApU3aAlMS  CBETa, JAUCHEpPCUs CBeETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNUES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuO0aKTUBHOCTB;

OMUCHIBATh W3YUYEHHbIC CBOWCTBA BEIIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYH0  MPOBOJUMOCTb  pPAa3IUYHBIX  Cped) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCHOJB3YsAd (U3UYECKUE BEITMYUHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMoJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, DSHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii U CWia TOoKa B TPOIEcce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosHue U
ONTUYECKasl CWJIa JIMH3BI, MPH OIMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEeITUYMHAMU;

OMUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HCIOIb3YA
dbu3nyecKkre BETUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, TEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX O0O3HAYCHHS M EIUHUIBI, YKa3bIBaThb (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBL

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJlIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHa mia gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTYJarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIEIATh HAMIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOJIHATh HKCIEPUMEHTHI 0 MCCICAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN: MpU STOM
dbopmynupoBath MpoblieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUST (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BHUJAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU UCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOTO
0o00opy1I0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJIy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETOYKY pacCyXIEHHI C OMOpoil Ha HM3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
¢u3nueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOW W HAyYHO-TIONMYJISIPHON MH(pOpMAIMU, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKH aHAIM3UPOBATH MOTy4aeMyt0o HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbs U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH Cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PANMOHAIBHO PACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 bubmmorexa [OK
' s i https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
fHeMatHa https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXAHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
’ TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

da30BbIe IEPEXOIBI

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
’ pPa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
’ AHAYKLIWS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
’ KoJeOaHus https://m.edsoo.ru/7f41c97¢c
’9 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
) BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIEIIUAIBHON TEOPUHU 4 | bubnnoreka [JOK
’ OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 4
Paznea 4. KBAHTOBAS PU3UKA
4.1 JIeMEHTEI KBAHTOBOU OITHUKU 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06maro1iee NTOBTOPEHHE 4 ngg;if;;gﬁ%mlcwc
Hroro no paszneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero KonrTpoabubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ :)Ig[?al;(();];fenbﬂme
padoThI padoTshI pecypenI
®du3nka — HayKa O PUPOJIE.
1 Hayunblie MeTZ;[(I)I HO?I;)H:HI/UI 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0c32e2

OKPY>KaIOIIIEeT0 MUpPa
Ponb u Mecto pusuku B

) (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnorexka [JOK
JIBVDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOTTUHEHOE | bubmuoreka [IOK
JIBH)KCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBM>KeHHME MaTepUaaIbHON TOYKHU 110 1 bubmmorexa LOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunin otHOCUTENbHOCTHY ["anues. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTEpUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 Tskectu. [lepBasg kocMuueckas bubmmorexa LOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koadduument tpenus.

13 Cuna cgn OTI/IBnej)H(I:[ pu JJBI/DP;GHI/H/I bubmnorexa [IOK

P P https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYCK. bubnmuorexa [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprust MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU DHEPIUU

17 [ToreHimanpHas SHEPTHUsL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEpPTUs YIPYTo
neOpMUPOBAHHON MPYKUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPrUHu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3NHOBOTO KIyTa»

KonTponbHas pabora no teme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrosuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa
u e€ usMmepenue. Illkxana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona
27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a
29 N3omnporneccsl B U1€aIbHOM Ta3e U UX bu6nmoreka [JOK
rpagudecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
31 Bunae! rerionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
bubmuoreka [JOK
32 KonuuectBo Tennotel npu
. https://m.edsoo.ru/ff0c5¢36
Tertonepenayde. AnuadbaTHbBIN TIpolece
3 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35
MallIAHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIIJ]
37 DKoJIorHu4YecKre mpooIeMbl
TEIJIOOHEPTEeTUKU
13 Ob6o06maromuit ypok «MosekynsipHas bubnuorexa [IOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubnmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBanue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAJKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa LHOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
4 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOMWCTB KpHCTaJUIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHBIE MaTepHAITbI
[InaBneHue u KpucTaIM3aLuUs.
43 VnenbHas TENioTa MaaBiIeHUs bubnmorexa LHOK
g ' https://m.eds00.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 v 0
PABHCHHE TEMIOBOTO bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 IIOJIYIIPOBOJHUKHU. 3aKOH COXPaHEHUS bubmmnorexa [IOK
yip ’ p https://m.edsoo.ru/ff0c6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3aps10B. 3aKOH
47 Kymona. ToueuHbIH 3eKTPUUECKUH bubmnorexa LIOK
y ) p https://m.edsoo.ru/ff0c6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 nois. [lorennuan. PasHocTh bubmmorexa LOK
) ) https://m.edsoo.ru/ff0c6f00
MMOTEHITNAJIOB
IIpoBOAHHKH U TUDIEKTPUKHU B
P P bubmuorexa [JOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p A p https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
52 KOHJeHcaTopa. DHEPTH 3apsHKEHHOTO bubmorexa LOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €70
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne cMEIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74{0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa AJist OJTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas padota
«M3mepenne D/1C ncrtouHnka TokKa u
€r0 BHYTPEHHETO COITPOTHBIICHUS

PesepsHsiil ypok. KonTponbHast
pabota o Teme "DnexTpoanHamuka" /
Bcepoccuiickas npoBepouHast paboTa
O06o0maromuii ypok
«QnexTpoanHamukay / Becepoccuiickas
npoBepoyHas paboTa

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaIJI0B. 3aBUCUMOCThH
COTIPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUM TOK B BaKyyMe.

62 CBoiiCTBA JIEKTPOHHBIX ITYYKOB !
[omynpoBoAHUKH, KX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—n-nepexona. [lonynpoBogHuKOBbIE https://m.edsoo.ru/ff0c84ae
npudopbI
DIIEKTPUUYECKUI TOK B paCTBOpax 1

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DJIEKTPUUYECKUI TOK B Tra3ax.

65 CamocTosiTenbHbIN U ] bubnnoreka [JOK
HECAMOCTOSTENbHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Imazma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonrponbHas pabora no reme

67 «Qnektpocraruka. [IocTosHHBIMI 1 bubmuoreka [IOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PesepBHblit ypok. O6o0maronmii ypok | bubmmoreka [IOK
no reMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;‘?CHHSI :)I;l[()l;l;?)]:;feﬂbﬂble
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U UX
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo0.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHO€ noje NpOBOJHUKA C
TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aunmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas pabora «3yueHue 1 1 bubmmnoreka [HOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue nenMcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS HA
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. | bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJneKTpoMarHuTHas HHAyknus. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. IJ1C 1
WHIYKIWW. 3aKOH 3JIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHID)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO MOJIsl KATYLIKHU C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHLI,
WHAYKIIMOHHAS TI€Yb

Ob6o06maromuit ypok «MarHutHoe
noje. DIEeKTPOMarHUTHAST HHIYKITHS)

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmmoteka IIOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHeprun

but6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Ipy3a»

14

Koneb6arenpnbiii koHTYp. CBOOOIHBIE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAHCHUS SHCPIUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3onanc.
BreIHYKICHHBIE 2JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MEepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaIpsKEeHUs

bubmmoteka IIOK
https://m.edsoo.ru/ff0cbd34

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHNE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4ECKNE PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnu4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21 pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoKcTBa U cKopocTsk. [lkana bubmmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
AJEKTPOMAarHUTHBIX BOJIH
[IpuHUUMIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpenacTs
cBa3u. Paguonokauus
)5 KonTponbnas pabota «KoneGanus u bubmmoreka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenune bubmmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonHoe
)3 BHYTpeHHee oTpakeHue. IIpenenbHbiil bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 716
OTpakKeHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
[IOKa3aTelIs IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccnenoBanue cBONWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
1 oenoro ceera. L[er. JTabopaTopHas
pabora «Habmoienue nucrepcun
CBETa»
13 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
ITonstpuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpPbI U yCTPOMCTBA U
YCJIOBHS UX 0€3011aCHOTO TPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITEHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3ameJIeHHE BpEMEHH U COKpAILlEHUE Bubmmorexa [IOK
P https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprusi ¥ UMIYJIbC PENATUBUCTCKOMN
. bubnuotexa [JOK
38 gacTuilbl. CBSI3b MACChI C YHEPTUEH U
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHsl TOKOS
Kontponbnas padota «Onrtuka.
. bubmuorexa [{OK
39 OCHOBBI crieNMaIbHON TEOPUU

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEI0BAHUE Eu6 [TOK
nOINOTEKA
41 otodddekra. O A.T.
porosert HIBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddekra. YpaBHeHHE
. . bubnuoreka [IOK
42 Oiinmreitna g gorosddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» portospdexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHUE:
44
(boTorIeMEHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUO]T
45 Pemenue 3amad mo reme «1eMEHTHI bubmmoteka IIOK
KBaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [IOK
POLOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnunorexa LIOK
47 IToctynater bopa
TYHATB HOp https://m.edsoo.ru/ff0dOafa
H3nyyenwne u norionieHue (oToOHOB
48 II I/Iyl';{e eXx0/Ie aTOMEIlH co H(;I;o OBHS bubmmorexa [IOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoHEI
N but6mmoreka [IOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBO nyanu3M. CrloOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXKACHHOC U3JTYUCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaIMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHON
JHEPIeTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pEruCTpaly JIEMEHTAPHBIX YACTULL.
Kpyrisbiit cton «®yHnameHTanbHble
B3anmMoaercTBud. EnMMHCTBO
(bU3UYIECKOI KapTUHBI MUPaY

Dransl pa3BUTHSL ACTPOHOMUHU.
[IpukaanHoOe 1 MUPOBO33PEHUYECKOE
3HauYeHUE acCTpOHOMUU. Bun
3B&3mHOrO Heba. Co3Be3aus, sIpKue
3BE3/bl, INTAHETHI, UX BUIMMOE
nexenue. CollHEUYHAs! CUCTEMaA

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
II0CJIeI0BAaTENbHOCTU. BHYyTpeHHEE
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u nuxenue CosHua B
lNanmaktuke. ['anaktuku. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUHU U aCTPOPHUIUKI

62

O6o06matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

O6o06maromuii ypox. Mecto
¢u3nvecKoil KapTHHBI MHpa B 001IeM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUNA O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpoOMarHuTHast MHIYKIIUS
PesepsHblit ypok. OnTuka. OCHOBBI

67 CIICIMAIbHON TEOpUH 1
OTHOCUTEIIbHOCTH
Pesepnbiii ypok. KBantoBas ¢pusuka.

68 DneMEeHThl ACTPOHOMHUH U 1 bubmmorexa [TOK

p https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UCATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuu
CTPOCHMsI BELIECTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE IaJeHHe
T€Jd, JABWKEHHE IO OKPY)XHOCTHU, HUHEpLUs, B3aUMOJCIHCTBUE TEI;
nuddy3us, OpOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel NpH  HarpeBaHUU
(oxJIaXk1eHnHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHEe, KOHJIEHCalus,
IJaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JAaBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3anus TCJl, B3aHMO/ICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYecKHe
BEJINYUHBL: KOOPJHMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabdora, MeXaHHYecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs WM €JAMHHUILIbI, HaXOAWUThb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMu

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYOKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprus, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOTO0 JEUCTBUS TEIUIOBOTO JBUTATEINSI; MPH
ONHUCAHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO0 BEITHUNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh H3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBAa BEIIECTBA U
JNEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys  (DU3UYECKHe
BEJINYUHBI: ANEKTPUYECKUN  3apsif, AJIEKTPUYECKOE  TIOJIE,
HanpsDKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHIUAJOB;, MpH
OMMCAaHUU MPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEeIIMYMH, WX OOO3HAYCHHUS W CIWHUIGI, YKa3bBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYHMHY C JAPYTUMHU

BCINYNHaMN

aHaJIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M  SABJICHMS, HCHOIb3Ys
¢u3nyeckue 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM JHEpIud,
3aKOH COXPAaHEHUS MMITYJIbCA, IPUHLHUII CYIIEPIIO3ULUN CUJI, IPUHIUIT
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYH0 TCOPUIO CTPOEHUs BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPeHEW KUHETUYECKOM SHEPruU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypol, MEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC TPHUHIIUIBI JCHUCTBUS MAaIluH, TPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€30IacHOro

HCIIOJIb30BAHUS B IIOBCEIHEBHOM KU3HU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
3ToM (QOopMyIHpOBaTH MpoOiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

00opynoBaHusl, MPOBOJAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB mpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




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

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEJIMYMHAMH C
WCIIOJIIB30BAHUEM IIPSAMBIX H3MEPEHUM; IPU 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOrOo OSKCIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BaHUEM

M3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHaIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATH
¢du3nyeckre BENWYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAWTD paCLIéTI)I 1 OOCHHUBATH PCAJIBHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUINHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTHYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTe MHpU  pELICHUMM YYEOHBIX 3aJad  COBPEMEHHBIE
WH(POPMALIMOHHBIE TEXHOJIOTHM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpeTalMi W NPEACTABICHUsS Y4eOHOW W Hay4YHO-IOMYJISIPHOM
uHpOpMalUY, TOJYYEHHOW M3 Pa3IUYHBIX MCTOYHUKOB; KPHUTHUUYECKH

AHAIIU3UPOBATD MMOJIY94aCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUDpA, B pa3BUTHE TEXHUKH U TEXHOJIOTUI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B TOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUs 3I0pPOBbS MU

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOT'O ITOBCACHHUS B Oprmanmeﬁ cpeae

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPEneNiTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallMsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXJIOTO W3 YYaCTHUKOB

IPYIIBI B peLIEHHE pacCMaTPpUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OpMHpPOBAaHUN COBPEMEHHOW HAayyHOW KapTUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MMPAKTUYECKON ACATEIbHOCTH
JFO/IEeH, IETOCTHOCTD U €IMHCTBO (PU3UYECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN IEKTPUYECKUHN 3apsAl, slepHas MOJEIb aTOMa, HYKJIOHHAas

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pU3nIecKux 3aaa4d

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKHM W  KBaHTOBOH  (pusmKw:
AJIEKTPUYECKAsT TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBUS ~ TOKa,  B3aMMOJICHCTBHE  MAarHHUTOB,
ANICKTPOMArHUTHAs MHAYKIMSA, JCHCTBUE MArHUTHOTO TIIOJIsi Ha
MPOBOJIHUK C TOKOM MW JBIDKYIIMWCS 3apsi, 3JIEKTPOMArHUTHbBIE
KoJsieOaHWs W BOJHBI, MPSIMOJMHEHHOE pacIpOCTPaHEHUE CBETa,
OTpaKEHWe,  MpejoMIIeHHe,  HHTepdepeHuus, aAudpakuus u
NOJISIpU3AlMsl CBETa, TUCIEPCHs CBeTa, (OTOAICKTpUYecKuit 3ddekr
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToMa  BOJOpPOJA, ©CTeCTBEHHAss M  HMCKYCCTBEHHas

PAaOaKTUBHOCTD

OnwuceiBaTh  M3yueHHBIE CBOICTBa  BellecTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, DJIEKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHIHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢bu3nuecKkue BENUYHMHBI:  DJJCKTPUUECKUH  3aps], CHiIa  TOKa,
QJIEKTPUUYECKOE  HANpPsHKEHHWE,  DJIEKTPHUECKOE  CONPOTHBIICHHE,
pasHocTh mnoteHnuanoB, JJC, pabora Toka, MHAYKIMS MarHUTHOTO
monsa, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
TrapMOHUYECKUAX AJIEKTPOMArHUTHBIX KoJIeOaHMIA, dokycHOe
paccTosiHie W ONTHUYecKas CHJIa JIMH3BI, MPU OMNUCAHWUU TPABUIBHO
TPAKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEIMYWH, UX
0003HAaYeHHUST W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTMUUHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBLIC ABJICHUSA U MPOLCCCHI, UCIIOJIb3YA
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrUusd WU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMUMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢usnyeckue 3aKOHbl W NpHHOUNBL  3akoH Owma,  3aKOHBI
MOCJIEZOBATEIBHOTO M TMAapajIeIbHOIO COCIMHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUs CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUS OJICKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHCJA, TMOCTYynaTtel bopa, 3akoH
palMOAaKTUBHOIO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIIOBUS

(rpaHuIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIbIL HopeHua

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCTIEPUMEHTHI TIO UCCIEA0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
sToM (dopmyaupoBaTh MpoOieMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTB BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJINMYHH, IIPpU 35TOM BI>I6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH C MCIOJIb30BAHUEM
NpSMBIX ~ M3MEPEHWH; TMPU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBaHUA

CobmomaTh mpaBuia Oe30MacHOro Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpHUMEHTa, YydueOHO-
HCCIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHONb3ys (PU3MUECKUE 3aKOHbl M NPHUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
(du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYHHBI

11.14

11.15

11.16

Pemarp ~ kauecTBeHHBIE  3aJayu: BBICTPAaWBaTh  JIOTMYECKHU
HEMPOTUBOPEUUBYIO LIEMIOUYKY PACCYXKICHHM C OMOpPOil HAa M3y4eHHbIE

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

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
HMHTEPIpPETAIlMd M TPEJCTABICHUS Y4eOHONW W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3IUYHBIX MCTOYHUKOB;, KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIlIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX OE€30I1aCHOTO HCIOJIb30BAHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp30BaTh TeopeTHyecKue 3HaHUSA MO (PU3MKE B TOBCEIHEBHOM
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpesie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUIAaHUpOBaTh ~ pabOTy  Ipymmbl,  PALMOHAIBHO  pacHpeAessTh
0053aHHOCTM M IUIAHUPOBATh JIATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTprUBaeMOoil MPooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

1.1

1.2

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA M TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUH H
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpUH. ['paHULIBI TPUMEHUMOCTH
(buzruecKux 3aKOHOB. [Tpunamn
cootBeTcTBUs. Poinp u Mecto ¢usuku B
(hopMupoBaHUH COBPEMEHHOM HAay4YHOU
KApTUHBI Mupa, B MPaKTUYECKOU

NESITENbHOCTH JIIOIEN

MEXAHUKA

2.1.1

2.1

KMHEMATHKA

MexaHn4eckoe ABHKEHHE. OTHOCUTENBHOCTh
MEXAaHHUYCCKOT'O ABHIKCHUA. Cucrtema orcuéra.

Tpaexropus

Ilepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M yCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MPOEKIMH HAa OCHU
CHUCTEMBI KOOpP/IMHAT. Cnoxenue

MIEPEMELLEHUI U CII0KEHUE CKOPOCTEN

PaBromepHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOPEHMH, IIyTH " repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




2.2

CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHAas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

Texuuueckue YCTPOMCTBA: CIIUJIOMETP,
JBIKEHHUE CHApPSAOB, LIEMHBIE U PEMEHHBIC
rnepeaadu

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, MPOUICHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  pPABHBIC
MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBIDKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hymo. M3ydyeHne ABUKEHUS IapUKa B BA3KOMN
KUJIKOCTU.  VI3yueHue  JBWIKEHHUSA  Tela,

6p0H_IeHH01"O TOPU30OHTAJILHO

JTMHAMUKA

22.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa nms MarepuanibHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon Herootona ans

MaTCpraJIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tpenns. Cuna conmpoTUBICHUS




IpH ABUKCHUU TECJIa B X KUAKOCTH HUJIM T'a3C

2.2.7

228

229

HOCTyHaTeJIBHOG " BpalaTCJIbHOC ABHUIKCHUC

a0COJIIOTHO TBEPIOTO TeJa

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALIECHHUS.
[Inedo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunyeckne YCTpOfICTBa: IMOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padotel. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
neiicTBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaedhopMupyeMoll TNpyKWHE W PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarum.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJIa, UMCIOIIECTO OCh BpalllCHUSA

23

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMmnynsc mMarepuanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepuaibHbIX TOYeK. Mmmynec cuiibl U
M3MEHEHHUE UMITyJIbCa Tella
3 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE NBUXKEHUE
233 PaGora cunbl
234 MoriHOCTE CHIIBI
35 Kunernueckas sHeprus MaTrepuaibHON TOYKH.
o TeopeMa 0 KUHETUUECKOW SHEPTHUU
[lorenunaneHas oHeprus. IloTeHunanbHas
)36 SHEprus yIpyro nedhopMUpPOBAHHON
o npyxxunbl. [loTeHuuanbHas »SHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIH
[ToTennuanpHble ¥ HEMOTCHIIMAIBHBIC CHIIBI.
537 CBsi3b  pabOTHl HEMOTEHIHUATBHBIX CHUT C

U3MCHECHUCM MEXaHUIECKOM OHEPIrun

CHUCTCMBI TCII. 3aKkoH COXPAaHCHUA




MEXaHUYECKON YHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
539 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
o BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
53,10 CKOpPOCTEM Tel IMpu HEYNpPyroM yaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHMYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHnoBckoe
neuxenue. [luddysusa. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHH HacCTull BEIICCTBa

Mogenu CTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJICIICH

Macca wMonekyn. KonudecTtBo —BemiecTsa.
[Tocrosinnas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.1.6

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKOM DHEPIUU TEIUIOBOTO JBHKCHHUS
yactul rasa. [llkana remneparyp KenpBrna
VYpaBuenne Knanelipona — Menzeneesa.

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpo1IecCHl B UA€aTbHOM
rase ¢ IOCTOSTHHBIM KOJWYECTBOM BEIECTBA:

U30TEepMa, U30X0pa, H300apa

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3/JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTpaMU COCTOSHUS

Pa3pEeKECHHOI0 ra3a

OCHOBbI TEPMOJIMHAMUMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KonunuectBo Ternotel u paborta. BuyTpeHnss

OHCPIUsa OAHOATOMHOI'O UACAJIBHOI'O Ira3a

3.23

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMS, U3Iy4deHue. TernnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpEaauc

324

3.2.5

3.2.6

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

paboTHI Ta3a

TernnoBbie MarmHbl. [IpUHIUIBL  ACHCTBUS
TEIUTOBBIX MammH. [IpeoOpazoBanus SHEPTHH
B TEIIOBbIX MammHax. Koaddumment
none3noro  geictBus  (manee —  KIIM)

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

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TerutoBsle JBUTATEIHN. OKOJIOTHYECKHE

MpOOJIEMBI TETIIIO3HEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JBUTaTEIb
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. 3MepeHue yaenbHOH

TEIIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

[TapooGpazoBanue u koHaeHcauus. Vcnapenue




u KHUIICHUE. VY nenvHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI

KHIICHHUA OT JaBJICHUA

332

333

AOcCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3ayxa. HachllieHHbIH nap

Teépnoe TeJIo. Kpucrannnueckue u
amMopdHble Tena. AHU3OTPONHUS  CBOWCTB
KpHUCTAIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepUallbl

334

3.3.5

3.3.6

3.3.7

IInaBneHne W KpucTalUM3auusd. Y IeNbHAs
TerioTa wiasiaeHus. Cyonumanus

VYpaBHeHHe TEII0BOro H6anaHca

TexHudyeckue yCTpOMCTBA: THUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIHH
IIOJIyYEHUSI COBPEMEHHBIX MaTEpPUAJIOB, B TOM
4lCJIe HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU

IIpakTuueckue paboTHI. H3zmepenne

BJIAJKHOCTH BO3aYyXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

4.13
4.14

Onektpuzanys Tea. DneKTpudeckui 3apsi. JBa
BUJ1A DJIEKTPUUECKUX 3apsIIOB

[IpoBoaHMKH, TUDIIEKTPUKU u
MIOJIYTIPOBOIHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsnoB. 3akoH Kynona
DnexTpuyeckoe moJie. Hanpsxéanocts
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHn

CYNEpIIO3UINHU. JInHumn HaHpH)KéHHOCTI/I

QJICKTPHUYCCKOI'O I10JIA

PaGora cmi ANEKTPOCTATUYECKOTO  TTOJIS.
Ilorenuuman. Pa3HoCTh MOTEHIINAIIOB
[IpoBOIHUKKM M IHUAJIEKTPUKH B MOCTOSHHOM

QJICKTPUICCKOM II0JIC. I[I/IC-)HGKTpI/I‘ICCKaH




IpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DJIEeKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopA.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 JNEKTPOMETP, AJIEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTrueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN JIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyHICCTBOBAaHUA IOCTOAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mctounuku Toka. Cuna
TOKa. [IoCTOSHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IETbHOE
o COIIPOTHUBJIEHUE BELECTBA
424 [locnenoBarenbHoe, napasiesbHOe,
o CMEIIaHHOE COeAMHEHNE TPOBOAHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyms
4.2.5
— Jlenna
4.2.6 MomHOCTb 37EKTPUUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IC) u
427 BHYTPEHHEE COIIPOTUBIICHUE UCTOYHMKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
anekTpuyeckon nenu. Koporkoe 3aMmblkaHne
OneKTpoHHas IIPOBOJUMOCTD TBEPIBIX
408 METaJJIOB.  3aBUCHUMOCTb  COIPOTUBJICHHS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh
429 OneKkTpryecknii TOk B Bakyyme. CBOMCTBa
o JJEKTPOHHBIX ITY4YKOB
4.2.10 [MonmynpoBonnuku. CoOCTBEHHAs! ¥ IPUMECHAs




4.2.11

4.2.12

MPOBOAUMOCTb TOJYNPOBOJIHUKOB. (CBoOMCTBa

p-n nepexona. [loaynpoBoJHUKOBbIE TPHUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS U CCOLIMAIHS.

DIIEKTPOJIN3

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIE U HECAMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CaMOCTOSTENBHOTO

paspsaa. Mounaus. [1nasma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIILHBIC puOopsI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHN, BaKyyMHBII MO/,
TEPMUCTOPHI u (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auona, raJlbBaHHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne OJIC wucTOYHMKA TOKa U €ro
BHYTPEHHETO COMpOTHBICHUs. HabmroneHue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMECHTA

IIpoBepsiemble 31eMeHThI COACPKAHNUS

4

OJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIWA

43.1

4.3

4.3.2

IlocTtosnnple MarHuTbl. B3aumopeiicTBHe

INOCTOAHHBIX MarHuTOB

MarauTtHOoe TmoJie. BekTop MarHuUTHOM
nHAyKImy.  [IpuHIMn — cyneprno3uuuu.
Jluanm marHuTHOM wWHAYKIuW. Kaprtunaa
JUHUM  MarHuTHOM  HMHAYKUUMH  T10JIA

IIOCTOSIHHBIX MarHuToB




MarsnutHoe 10JIE NPOBOAHUKA C TOKOM.
Kaptuna JMHUN 1O AJMHHOTO INPSIMOTO

INpOBOAHMKA M 3aMKHYTOI'0O KOJIBLCBOI'O

4.3.3 MMPOBOJIHMKA, KAaTyHMIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb U HalPaBJICHHUE
Cuna Jlopeniia, e€ MOJlyJib U HallpaBJICHUE.
JIBr>kKeHue  3apsDKEHHOM — 4acTULbl B
4.3:5 OJIHOPOJIHOM MarHuTHOM mojie. PabGora
cuibl JIopeHna
436 SIBiIeHME DNEKTPOMAarHUTHOM UHAYKIUH
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
OJ1C unayKIMHU. 3aKOH 3JE€KTPOMArHUTHOU
4.3.8 naaykuuu dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHIYKIUA B TIPOBOJHUKE, IBUXKYIIEMCS
439 MOCTYIATEIbHO B OAHOPOJAHOM MarHUTHOM
oJIe
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. SIBI€HHE CAMOMHIYKIIMH.
4311 OJ1C camouHayKIIMHI
DHeprusi MarHUTHOTO TIOJsI KaTYIIKH C
4312
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IIOCTOSIHHBIE
MAarHHTEL, 3JIEKTPOMArHUTHI,
43.14
AJIEKTPOBUTATETb, YCKOPHTEH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpakTuueckue paboTHL. Nsyuenue
MarHMTHOTO TIOJIsI KATyIIKH C TOKOM.
43.15 UccaemoBanne HOEHCTBHS  MHOCTOSHHOIO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUU




KOJIEBAHMA 1 BOJIHBI

MEXAHUWYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CBoOOmHBIE

kojieObanus. [apmoHMueckue KosaeOaHwus.
5.1.1

Ilepuon, wacrora, amrmumryga u (asa

KOJIeOaHui

[IpyxuHHbId MasTHUK. MaTtemMaTudecKuu

MasaATHHUK

YpaBHeHHE TapMOHHYECKHUX KOJIEOAHUIA.
5.1.3 Kunemartnueckoe u IIUHAMHUYECKOE

OMMCAaHME KOJIEOATEIBHOTO IBUKECHUS

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSIX. CBs13b
5.14 AMILIATY/IbI KoJe0auuit UCXOIHOU
BEJIMYMHBI ¢ aMIUTUTYJaMH KoJIeOaHMH e

CKOPOCTH U YCKOPCHU

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AIEKTPOMATrHUTHBIC KOJIEOAHUS B
UACaIbHOM  KOJICOATEIBHOM  KOHTYpE.
AHanorus MEXKIy MEXaHHYECKUMU U
ANEKTPOMArHUTHBIMH KOJIEOaHHUSIMH.

®opmyina ToMmcoHna

3akoH COXpPAaHCHUA DHEPTVH B HUACAJIBHOM

KoJIe0aTeIbHOM KOHTYPC

BhIHyX/1eHHbIE MEXaHUYECKUe KoJeOaHMs.
Pesonanc. Pe3onancnas KpuBasl.
BoinyxneHnsie AJIEKTPOMAarHUTHBIE

KoJIcOaHus.

Ilepemennbii  TOK.  CHHYycCOMIAJIBHBIN

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
5.1.9 AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUYECHUE

CHJIBI TOKA U HAITPAKCHUSA

5.1.10 Tpancdopmarop. IIponsBoacTBo, mepempayda




5.2

U TOTpeOJeHNUEe 3IEKTPHUECKON 3HEPTUu.
OKOJIOTHYECKHE PUCKHU IIPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIUu. Kynerypa
HCIIOJIB30BAHHUS JJEKTPO3HEPIUH B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoicTBa: celicmorpad,

5.1.11 JIEKTPUUECKUI 3BOHOK, JIMHUU
aJeKTponepesay
[Ipaktuyeckne paboTel. MccnempoBaHue
3aBUCHUMOCTH IEpHOJa MalbIX KojeOaHUM
s11o rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl

Ipy3a. Hccnenosanue INEPEMCHHOI'O TOKa B
LeNyM M3 MNOCICAOBATCILHO COCHUHEHHBIX

KOHACHCATOPA, KaTYIIKHU U pE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHUss W JJIMHA  BOJIHBIL.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

###Par### Marepdepenuus u audpakims

MEXaHHNYECCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa.

Beicota Tona. Tem0p 3Byka

ONEKTPOMarHuTHBIE  BOJHBL. Y CIIOBHS
W3JIy4eHUsI  DJEKTPOMArHUTHBIX  BOJIH.
B3anmMHuas opueHTtanus Bektopos E, B u v

B SHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM€

525

5.2.6

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHE, IPEIOMIICHUE, NOJIpU3anus,
mudpaxkuus, uHTepdeperuus. CKopocTh

3JIEKTPOMAarHUTHBIX BOJIH
[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMCHCHI/IC 9JICKTPOMAaruuTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHLI PaaruoCBA3N W TCIICBUICHHA.




53

5.2.8

5.3.1

Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaloLIel cpebl

TexHUYeCKHue YCTPOWCTBA: MY3BIKAIbHBIC
WHCTPYMEHTBHI, YIIBTPa3BYKOBas
JIUarHOCTHKA B TEXHHKE W MEIUIIUHE,
panap, PaaoONPUEMHHUK, TEJEeBU30P,
anTeHHa, tenedon, CBU-neup

OIITUKA

[IpsMonuHeiHOE pacmpocTpaHEHUE CBeTa

B OJIHOPOJIHOM cpene. Jlyu cBeTa

532

533

534

535

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
cera. [loctpoeHne n300pakeHuit B IJIOCKOM
3epKaiie

[Ipenomnenue cBera. 3aKkOHbBI IPETIOMIICHUS
cBera. AOGCONIOTHBIN oKa3areJb
IIPEIOMIICHHUS

INonmuoe BHYTpEHHee OTpOKEHHE.
[IpenenbHbIli yros IOJHOTO BHYTPEHHEIO
OTpaKeHUs

Hucnepcust  cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

53.6

Coluparoniiue M pPacCeMBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYyCHOE pacCTOSHUE H
OIITHYECCKas cujia TOHKOU JIMH3BI.
[Toctpoenne n300paxkeHnt B COOMPArOIINX
W pacceuBarommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBEIUYEHHUE, J1aBaeMoe

JIMH30H

5.3.7

Hpe,ZLCJIBI MNPUMCHUMOCTU FGOMCTpH‘ICCKOﬁ

OIITUKH

5.3.8

WNnrepdepenniuss  cBera.  KorepeHTHble
HMCTOYHUKHU. Ycnosus HaOII0ACHUS
MaKCUMyMOB u MHUHHMYMOB B
UHTep(PEPEeHIIMOHHONH KapTHHE OT JIBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuus  cBera.  Judpaxnuonnas
pemérka. YciaoBue HAOMIOAEHHS TJIABHBIX
5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMAaTHYECKOTO cBera Ha

TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuszanus ceera

TexHudeckue yCTpOWCTBA: OYKH, JIYIa,

¢doToanmapar, NPOEKLUHUOHHBIA amnmnapar,

5.3.11 MHKPOCKOIIL, TEJIECKOT, BOJIOKOHHAS
OIITHKA, nudpaKkIMOHHAS peméTka,
TOJISIPOU /T
[IpakTuueckue  pabOTHI. H3smepenue

nokaszarens npenomiieHus. MccnenoBanue
5.3.12
CBOWCTB  HW300paX€HW B  JIMH3AX.

Hab6mronenue qucnepcuu cBeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panunl OPUMEHMMOCTH KJIACCHUYECKOMN
MEXaHUKH. [TocTynatsl TEOpHUH
6.1 OTHOCHUTEJIBHOCTHU: MHBApHUAHTHOCTh
MOJyJsl CKOpPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMATT OTHOCUTEIILHOCTH DHUHINITeHHA

6 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amensieHHe BpPEMEHM U  COKpaIlEHUue
JUTAHBL
6.3 DHeprusi ¥ UMIYJIbC CBOOOTHOM YaCTHUIII

CBsi3p Macchl € 3HEpPrued M UMIYIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHIIEI

7 KBAHTOBAA ®U31KA
BJIEMEHTBI KBAHTOBOU OIITUKA

®ortonbl. Popmyina [lnanka cBsa3u sHEprun
7.1 7.1.1 ¢boTOoHAa C ero 4actoTo. OHeprus u

uMIyibe GOoToHA

7.1.2 OTkpeiTHE U UccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

Omeitet - AL CroneroBa.  3aKOHBI
dhoTodrddekra

YpaBHeHue OUHIITEHA st
dotorddekra. «Kpacnas TpaHUIA»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEHCTBUE CBETA
TexHu4eckue yCTpoWcTBa: (POTOIIEMEHT,
¢doromaTuuK, COJIHEYHas Oarapes,

CBETOIUO/I

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa o uccneqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa
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[Toctynater bopa. N3nyuenue u
norjomeHue  (HOTOHOB TMpH  TEpexoje
aToMa C OJHOTO YPOBHS OJHEPrMM Ha
apyroil. Buasl cnexktpoB. CriekTp ypoBHEH

SHEPruM aToMa BOJIOPOa

7.2.3

7.2.4

BomnHoBEIe cBoiicTBa 4dactui. BoJHBI e
bponns. KopnyckynspHo-BOIHOBOMI
nyanu3M. Judpakuus SI€KTpOHOB Ha

Kpucrajuiax

CrooHTaHHOE U BBIHYKICHHOC H3JIYUCHHUC.

VYcTpoicTBO U MPUHLIKIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHnueckue yCTpOMCTBA: CIEKTPaIbHbBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAaHTOBBIN

KOMITBIOTEP

[Ipaktuyeckne  pabotel.  HaGmionenue

JMHENYaToro CrekTpa

7.3

ATOMHOE AP0

7.3.1

7.3.2

Meroasl HaOMOAECHUS W PETHCTPALUH

QJICMCHTAPHBIX YaCTUI]

OTKpBITI/Ie pPaaAnOaKTHUBHOCTHU. OnbITH




Pesepdopna mo onpeneneHuo coctaBa
paanoakTHBHOrO  m3iaydeHus. CBoiicTBa
anb(da-, 6eTa-, TaMMa-u3ryueHus. Briusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTKppITHE  TOPOTOHA W HEWUTpPOHA.

Hyxnonnass monmens sigpa ['eiizenbepra —
7.3.3

NBanenko. 3apsan snapa. MaccoBoe 4HCIIO

sapa. M3oTonsl

Anwda-pacna. DNEKTPOHHBIH "

MO3UTPOHHBIN OeTa-pacma. I'amma-
7.3.4
U3JIy4yEHUeE. 3aK0OH  PaJMOAKTUBHOIO

paciiaaa

DOHeprusi CBSI3M  HYKJIOHOB B  S7pe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CUHTE3
7.3.6
saaep

SnepHsiii peaxrop. TepmosinepHbIi

cuHre3. [IpoGieMbl ¥  HEPCHEKTHBBI
7.3.7

SIIEPHOM  DHEPIreTUKU.  DKOJIOTMYECKUe

ACIICKTHI HﬂepHOﬁ OHCPIrCTUKHU

DOnemeHTapHble  4acTulbl.  OTKpBITHE
7.3.8 MO3UTPOHA. dyHIaMeHTaIbHbIE

B3aUMOACHUCTBUS

TexHnueckue  ycTpOHCTBa:  JO3UMETP,
7.3.9 kamepa Bunbcona, snepHbli peaxTop,

aToMHast 6oMba

IIpaktnueckne pabotsl. HccnenoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3UKHA

Bun 3Bé3mgHoro neba. CosBesnus, spKue

8.1
3Bé3IILI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

Conneunas cucreMa. IlnaHeTrsl 3eMHOI
8.2

TPYIIIIGI. IImaneTeI-TUTaHTEI u nux




8.3

CIIYTHUKH, KAPJIHUKOBBIC IIAHCTHI. Marisle

testa ConHEeYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTUBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTh, Pajlyc, TeMIleparypa,
ux B3aUMOCBSI3b. Hunarpamma
«CTIEKTPATBbHBIA ~ KJJACC —  CBETUMOCTBY.
3BE3MBI  IVIABHOM  IIOCICAOBATCIIBHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBLY JIJIA

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

8.6

###Par###BuyTpennee  cTpoeHue  3BE3.
COBpeMeHHI)Ie npeaACTaBICHUA (0]
npoucxoxkaeHnn u sBomouuu ConHia u

3BE31. DTanbl )KU3HU 3BE3T

8.7

8.8

Mneunsii  Ilyre — Hama [anakruka.
ChnupanbHasgs  cTpykTypa  [amakTukwy,
pacupenenenue 3BE3lN, rasa W IBUIN.
Ilonoxxenne un pBuxenne ConHua B
lanaktuke. [lnockas u  cdepuueckas

noacucTemsl I ajakTuku

Tunel ramaktuk. Pagmoramaktukn u

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmupenune  BceneHHOM.
3akoH XaO0ma. PasOeranue rajgaKkTHK.
Bo3pact u pamuyc BcenenHoit, teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe usinyuenue

8.10

Macmrabnass ~ cTpykTypa  BceeneHHOM.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.-H.; mon
penaknueti [TapdentreBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemienne»

» ®usuka. 11 knacc. Mskumes I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [TlapdentreBoii H.A. AkuimonepHoe o61ecTBo «M3maTenscTBo

«HpOCBGHIeHI/IC»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
Meroauueckue pekoMmenanuu. ba3zossiit ypoBens. 10-11 kimaccel (k y4eOHUKY

I'.5l. Msxkumes nip.)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

o  ®enepanbHblii moptan «Poccuiickoe oopazoBanue» http://www.edu.ru

e Poccuiickuit moptan oTkpeITOro oopasoBanus http://www.openet.edu.ru

o [udposoit oOpazoBaTenbHBII pecypc.

NunoBanmonHbIit 00pa3oBaTelbHbIA HHTEPHET- pecypc — AKacc.
http://yaklass.ru

e EI'D-2025, ®uszuka: 3a1aHusi, OTBETHI, PEIICHUS.

https://phys-ege.sdamgia.ru
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