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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUM K pe3ysibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoit Oenepanuu, peanu3yIommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMHU Yy4Ye€OHbIMM MpeaMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e TIUIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (GU3KMKHU Ha 6a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepxkaHue yueOHoro npeamera «Ousuka» 1o rogam o0ydeHHs..

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u acrpoHomuen. Vcmosib30BaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKIJIAaJ B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXHO paccMaTpUBaTh KakK MPUHLHUIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TMPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, posi PyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyy SKCIEPUMEHTAIBHOU AESATENBHOCTU O0YUYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
MpaKkTUYECKUX padoT. BhifeneHne B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCI YMEHHSIMHU TPOBOJAUTH KOCBEHHBIC WM3MEPEHUsI, MCCIECI0BaHUs
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIIOIINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SBJICHUNW M TPOIIECCOB B OKpYKAIOIIEH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha ypOBHE CpeIHEro 00111ero o0pa3oBaHusl TOKEH U3y4aThCs B YCIOBUAX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (U3NKE YICHHUECKUX MPAKTHUYCCKUX PadO0T U JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3y4YaeMbIX  SBIIEHHA ©W  TPOIECCOB, OMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OHOTO KOMIUIEKTAa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHM LIEJIAMH U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opMUpOBaHHME HHTEpPECAa W CTPEMIICHHS OOyYalolmMXcs K HaydYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Da3BHUTHEC NPEICTABIICHUNA O HAYYHOM METO/IE MMO3HAHUSA B (DOPMHUPOBAHHE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHUSIM;

e (GopMUPOBaHHWE HAyYHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3y4eHUs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (GopMHUpOBaHHE YMEHUN OOBICHATH SBJICHUS C HCIOJIH30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opMHUPOBaHME TPEICTABICHUNA O POIU (UIMKH ISl PA3BUTUSA IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TPHOOpPETEHHE  CHCTEMBbl  3HaHWK 00  o0mmx  (U3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (GopMHUpOBaHHE YMEHUW TPUMEHSITh TEOPETUUYECKUE 3HAHUA  JUIS
OOBsICHEHHUST (PU3WYECKUX SBICHUHA B TPUPOAC H JUISl TMPUHITHSL
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHME CIIOCOOOB pEHICHUS pa3IMYHbIX 3a/lady C SIBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TIOHMMaHUE (PU3NYECKHX OCHOB W TIPUHITUIOB JEHCTBHUSI TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJAMH CaMOCTOSITEJILHOTO TIJIAHUPOBAHMS U TPOBEICHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpEENIEHHS TOCTOBEPHOCTHU MOIYYEHHOTO PE3yJIbTaTa;

e CO3/IaHWE YCIOBHH IJIsl pa3BUTHS YMEHUN MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0CcOOEHHOCTEM 00y4JaronInxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (U3NYECKUX SBICHUNA W TpolrieccoB. HayuHble THIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOrOBbIE M 1U(POBBIC H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIMM Ha OCH CHUCTEMbl KOOPJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEPTUs YIpyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temrepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBIICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Terna. AHU30TPOIHUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYECHHUSI COBPEMEHHBIX MaTEpPUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpanuust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCKuil 3apsn. JlBa BHIAa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA BIEKTPUUECKUX Mojel. JIMHUKM HanpskEHHOCTH 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE CONPOTUBICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MPOBOJANUMOCTD
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MeEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpoTkoe 3ambpIKaHUE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[loctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
MHOYKIUAHW. OJIEKTPOABMXKYIAS CWIa HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIHOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKi€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHO€ W JACHCTBYIOIEE 3HAYEHHWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: DIECKTPUYECKAU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHUE, MOJsIpu3anus, Tu(pakiuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYeCKHuEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanne  CBOMCTB — DJIEKTPOMATHUTHBIX — BOJIH: OTpaXkeHUE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHnne n3obOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroimiue JuH3bl. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMJICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOGmronenune nudpakiuu ceera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeELIHET0 poToaddekra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousnoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paavoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3IIy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIA KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



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

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe u3ny4deHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1s CEeBEPHOro MOJyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib GU3HUECKON TEOPUHU
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHS B 11 kimacce ocyiecTBIsieTCs C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUIMOTEe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPHl M MX MPOCKIHUH HA OCHU KOOPAMHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIECHUS B KUBOU MPUPOAE, ACHCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MarHUTHBIX PYI,
dboToChEMKA 3eMHON TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEepaTop NEPEMEHHOro0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS TM€4Yb, pajap, PaauoONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
COJTHEYHast Oarapest.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOU JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHNS

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

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOPMYJIMpPOBAaTH U aKTyaIM3UpOBaTh  MpoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHOM AESTEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoO0pa3OBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 331aBaTh IapaMETPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTh IOUCK, aHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIIUHU U LIETICBOW ayTUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN KayKJOr0 WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXJOr0 y4YaCTHHKAa KOMAaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATHh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS TO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHCHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHHMS I'a30B, KUAKOCTEH M TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKONM TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApECHHE, KOHJIEHCAIMs, IUIaBJIEHUE, KPUCTA/UIM3alusl, KUTICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAaHUYECKOE JIB)KCHHUE, HCIOJIb3ys (PU3NUeCcKHue BEITMYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS U CIWHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICI HCMOJb3yeMbIX BEJIUYUH, UX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIL3Ys (PU3HUYECKUE
3aKOHBI U MPUHIIMILL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUN CYMEPIIO3UIIMA CHJI, TIPUHITUI DPABHOMPABHS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mOpu 3TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKH3HH;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBAaTh  3aBUCHUMOCTH  MEXIy  (PHU3NYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCIEIOBAHUI B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hU3MUecKHne 3aKOHBI U MPUHITUITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 3aJau: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOW U Hay4YHO-TIONMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOLIEr0 MHUpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYXKAIOUIEH CpEIE;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMATPUBAEMON MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pelIeHUH (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJApU3alMs CBEeTa, AUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, AJEKTPOJBIKYIIAs cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosHue U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUA U MPOLECCHl, HCIOIb3YA
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAUYCHWS] W CAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0OBATEILHOIO U MapaljIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsala, 3aKOH COXPAHEHUS MAcCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBath MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUsI PUBHMUECKUX BEIUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOMPATh (PU3NYECKYI0 MOJECINb, BBIACHITh (PU3HUECKUE BEIHMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PacCyX JCHUW C OMOpPOM Ha M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIPHOM MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIN3UPOBATh MOIydaeMyto HH(OPMALINIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pOBbs U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHHWBATH
BKJIaJ] K&KIOT0 U3 YYaCTHUKOB T'PYIIbI B PELICHHE pacCMaTpUBaeMOM MPOOIEMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KonTpouabHbI IIpakTnyeckn
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
e padoThl e padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
bubmuoreka [JOK
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 https://m.edso0.ru/7f41bf7
2
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 Junamuka 7 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHHUKE 6 1 1 https://m.edsoo.ru/7f41bf7
2
Hroro 1o pasuery 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETHUECKOM bubmorera [JOK
3.1 P 9 1 https://m.edsoo.ru/7f41bf7

TEOpUHU

2



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

bubmuorexa [JOK

3.2 OCHOBBI TEPMOTUHAMUKH 10 https://m.edsoo.ru/7f41bf7
2
ArperaTHbIe COCTOSTHHSI BEIIECTBA bubmorexa OK
3.3 P HHeCT. 5 hitps://m.eds00.ru/7f41bf7
@da30BbIE IIEPEXOABI 5
Uroro no pazneny 24
Paznen 4. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
4.1 DNeKTpocTaTuKa 10 https://m.edsoo.ru/7f41bf7
2
[TocTostHHBII ANIeKTpUYECKHi TOK. Toku B bubmorexa [JOK
4.2 P ' 12 https://m.edsoo.ru/7f41bf7
Pa3IUYHBIX Cpeax 5
Hroro no paszneny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB 10 68

[TPO'PAMME



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

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/ P KoHnTposbHbI IIpakTnyeckn (ucpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
e padoThbl e padoThI
pecypchbl
Pa3znen 1. 9JIEKTPOIUHAMUKA
MaruauTtHoe nosje. DJeKTpOMarHuTHasI bubmorexa [JOK
1.1 ' 11 1 3 https://m.edso00.ru/7f41c97
AHAYKLIWS c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bu6nmoreka [JOK
Mexanunueckue u OJICKTPOMArHuTHBLIC
2.1 9 1 https://m.edsoo.ru/7f41c97
KoJeOaHus c
bu6mmorexa [IOK
MexaHn4yeckue 1 3JeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI
C
bu6mmorexa [IOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c97
c
Wroro no pazmeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
c



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

Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97
c
bu6mmoreka [IOK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f41c97
c
bu6mmoreka [IOK
4.3 AToMHOE PO 5 https://m.edsoo.ru/7f41c97
c
Uroro no pazueny 15

Paznen 5. JIEMEHTBI ACTPOHOMMWU U ACTPODPU3NKHU

bu6mmorexa [IOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97
c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
bu6mmorexa [IOK
6.1 O6o0m1aro1iee TOBTOPEHHE 4 https://m.edsoo.ru/7f41c97
c
Uroro no pazgeny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
JlaTa
Ne undgposbie
Tema ypoka KonTpoabHbl IIpakTHyecku HU3y'CHHU
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThlI e padoThl |
pecypchl
®dusnka — HayKa O PUPOJIE.
1 Hayunsie MeT(})]K bl HO?I?HEI:HI/ISI 1 bubmmorexa [JOK
i a https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Pounb u mecTo dusuku B
5 dbopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHON KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATETHHOCTH IO IeH
MexaHuyeckoe ABUKEHUE.
bu6mmoreka [JOK
OTHOCUTETHPHOCTh MEXAaHUUECKOTO
3 1 https://m.edsoo.ru/ff0c350
nBwxenud. [lepemenienue, CKOpoCTb, 8
YCKOpEHHE B
. bu6mmoreka [JOK
PaBHOMEpHOE NpsIMOJIMHEHOE
4 1 https://m.edso0o.ru/ff0c362
JIBUKCHHE 0
5 PaBHOyCKOpEHHOE PSMOJIUHEITHOE 1 bubnuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
CBobogHoe maieHue. Y CKopeHue bubnmuorexa [JOK
6 1
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BU>XEHUE.
. bu6mmoreka [IOK
7 JIBm>xeHne MaTepruaaIbHON TOYKH 10 1

OKPYXHOCTHU

https://m.edsoo.ru/ffOc3ada



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

[IpuHnIMn otHOCUTENBHOCTH [ anumes.

8 HnepumanabHble CHCTEMBI OTCUETA bubmorexa [IOK
prt N ’ https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuia. [punnun
9 CyIIepHo3uIuK cuil. BTopoi 3akoH bubmorexa [IOK
yrep ' P . https://m.edsoo.ru/ff0c3be8
HproToHa 117151 MaTepHaIbHON TOYKH
Tpernii 3akoH HproToHa 111 bubnuoreka [IOK
10
MaTepHUAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuna bubnuorexa [JOK
11 TskecTu. IlepBasg kocMudeckas https://m.edsoo.ru/ff0c3d0
CKOPOCTh 0
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KosddbuiuenT TpeHus.
13 Cuna CI(:H OTHBHeI;bH(I:I pH BI/I)P;CCHI/II/I bubmorexa HOK
p pra https://m.edsoo.ru/ffOc3f76
Telna B JKUAKOCTH UJIU ras3e
[TocTymarenbHOe U BpalaTeabHOE
14 JBUKEHHE a0COMIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cumbl. YciaoBus https://m.edsoo.ru/ffOc41a6
paBHOBecCHUsI TBEPJIOTO Tea
NMitynbsc MmaTepraibHON TOYKH,
CHCTEMBI MaTepHAIbHBIX TOYEK bubnnorexa LIOK
15 P i https://m.edsoo.ru/ff0c43d
NmMnynbe cunbl. 3aKOH COXpaHEHUS 5
uMIynbca. PeakTuBHOE TBU)KEHHE a
PabGora 1 MOIITHOCTE CHIIEL.
" bu6mmoreka [JOK
KuneTtndeckast sHEprus MaTepruaibHON
16 https://m.edsoo.ru/ff0c450

ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKOU SHEPrUuu

2



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

17

[TorennmaneHas 3HEPrHUsl.
[ToTeHumanbHas F3HEPrus yupyro
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas sHEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

[ToTeHManbHBIC U HETIOTCHIIUAIBHBIC
cubl. CBs3b pabOTHI
HETIOTCHIIUAIBHBIX CHJI C U3MECHCHHEM
MEXaHUYECKOW SHEPTHU CHCTEMBI TEll.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

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

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MECHECHUEM MEXaHUYECKON SHEPTUH
TeJa Ha IPUMEPE PaCTsHKCHHUS
PE3UHOBOTO JKI'YTa»

20

KonTponbhas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpAHEHUS B MEXaHHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHOoBCcKoe
neuxenue. udpoysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTUL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, )KUIKOCTEH
U TBEPABIX TEI

23

Macca monexyin. KonnuectBo
BemectBa. [locTtostHHas ABoraapo



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

TermoBoe paBHOBecue. Temneparypa

24 u e€ usmepenue. lllkana remneparyp
Lenscus
o5 Wneansueiii raz 8 MKT. OcHoBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHas TeMIiepaTypa Kak Mmepa
26 CpeaHel KHHETHYECKOM SHEPrUun bubnnoreka [JOK
JIBUJKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota
98 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSHUS
pa3peKEHHOT0 Ta3a
29 M3omponeccsl B UI€aIbHOM Ta3e U UX bubnnorexka [JOK
rpaduyeckoe MpeacTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
criocoOsl e€ n3meneHus. Konnuectso bubmorexa HOK
30 https://m.edso0o.ru/ff0c595
TEIUIOTHI U paboTa. BHyTpeHHss 5
SHEPTUsi OJHOATOMHOIO UJI€ATbHOTO
rasa
bu6mmoreka [JOK
31 Bugst Terionepesau https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KomuuectBo TemnoTs! npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHeIi mpoiecc
33 [TepBblit 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK



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

IMPUMCHCHHUC K U30IIpoIcccamM

https://m.edsoo.ru/ffOc5efc

HeoOpaTumocTs nporeccos B

bu6mmoreka [IOK

34 npupoe. Bropoii 3akon https://m.edsoo.ru/ff0c623
TEPMOINHAMUKI 0

35 [Tpuniun nevicteust u KII/ TenmoBoit bubmuorexa [JOK
MaIlIUHbI https://m.edsoo.ru/ff0c600a

36 uxn Kapro u ero KITJI

37 DKoJ0ru4ecKue npooIeMbl
TEIUIOHEPTETHKU

. bu6mmoreka [IOK

0606 M

38 OVTHATOIIR YPOT CVIONEKyIPHA https://m.edso0.ru/ff0c693
¢duznka. OCHOBBI TEPMOAMHAMUKI g
KonTponbhas pabota mo Teme

39 M P P dusika, OCHOBE! bubnuoreka [IOK
(VIOTCKYITPHAT QUIHKA. https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
[TapooOpa3zoBanue U KOHIEHCALIHS bubmorexa [JOK

40 POODP A ’ https://m.edsoo.ru/ff0c63b
Hcnapenue u kuneHue 6
AOcCoNOTHAs 1 OTHOCHUTEIIbHAS bu6mmorexa [IOK

41 BJIQXKHOCTH Bo31yxa. HaceleHHbI https://m.edsoo.ru/ff0c64d
map 8
TBépnoe Teno. Kpucrammueckue n

42 amopdHbIe Tena. AHU30TPONHS bubnnoreka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edso00.ru/ff0c65f0
Kpuctayibl. COBpeMEHHbIE MaTepPHAITBI
[TnaBneHue U KpUCTAIITA3AITHSI. bubnmoreka [JOK

43 VYV nenpHas TEroTa MaBJICHHUS. https://m.edsoo.ru/ff0c670

Cyb6numarus

8



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK

44 YpaBHEeHHE TEIJIOBOTO OanaHca https://m.edsoo.ru/ff0c682
0
DneKTpu3anus Tei. DINeKTPUIECKUun
45 3aps. JIBa BUIa dJIEKTPUIECKUX bubmorexa LOK
PAL. A p https://m.edsoo.ru/ff0c6bcc
3apsIoB
[IpoBoHHUKH, TUATIEKTPUKH U
46 H(I))JI OBOJIHMKHU 33,1ng COXpaHEHUS bubmorexa [JOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
B3aumoneiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHbIi 31EKTPUUSCKUN bubmorexa LHOK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpsx€HHOCTB 31EKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
ANEKTPUYECKHUX ToseH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTU
PaGota cuit a1eKTpocTaTHuecKoro
49 noss. [Torennman. PasHocTh bubmorexa HOK
' At https://m.edsoo.ru/ffOc6f00
MTOTEHITNAIOB
[IpoBOHMKY U TUATIEKTPUKH B bu6mmorexa [IOK
50 AIIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/ff0c701
JusnexTpuyeckas MPOHUIIAEMOCTb 8
bu6mmoreka [JOK
51 Onektpoémkoctb. Konmencarop https://m.edsoo.ru/ffOc712
6
DIEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [IOK
52 KOHJIEHCATOpa. DHEPrusl 3aps>KEHHOT0

KOHJICHCaTopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora "H3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
arrapara, CTpyMHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma it
ydacTKa 1enu

56

[TocnenoBarenpHOE, TapaLIEIbHOE,
CMEIIaHHOE COeIMHEHHE
npoBoJHUKOB. JlabopaTropHas paboTa
«M3y4yeHne cMenIaHHOro COeTMHEHUS
PE3UCTOPOBY

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c783
8

58

3axoH OMa 715 OJTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«M3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPEHHETO COIIPOTUBIICHUS

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepHelii ypok. KonTponbsHas
pabota no Teme "DnekTpoanHamMuKa' /
Bcepoccuiickas npoBepouHast paboTa

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



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

60

O6o06maromuit ypox
«DNeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

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

61

DIIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTh
COINPOTHBIICHUS METAILJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

62

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

63

[HonynpoBoaHUKH, UX COOCTBEHHAS U
npuMecHas npoBoaAuMOocTh. CBoiicTBa
p—~n-niepexona. I1osynpoBoIHUKOBEIE
npuOopbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEeKTPUUECKUN TOK B pacTBOpPax U
pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHALINS.
DIIEeKTPOIHN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUYECKHI TOK B Ta3ax.
CamocTosTebHbIN 1
HECaMOCTOSTENbHBIN pa3psaa. MonHus.
[Tnazma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX MPAKTUUYECKOE
npuMmenenue. [IpaBuna TexHukn
0€e30I1aCHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c86fc

67

KonTtponsHas pabora o Teme
«nektpocraruka. [locTostHHBIN
3NEKTpUYeCKUil TOK. TokH B

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
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

Pa3JIMYHBIX CpCaax»

68 PesepBHeIil ypok. O000MIaOmMu ypok 1 bubnunoreka [JOK
o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
/i Tema ypoka Beero KoHTpoJbHBI IIpakTHyeckn H3Yy'UeHH oGpasoBaTeIbHEIe
e padoThbl e padoThlI ! pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMo/ieiicTBUe. MarHuTHOE T0JI€. 1 bubmuorexa [JOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C

) ToKkoM. OnbIT Dpcresa. 1 bu6nuoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIaGopartopHas pabota «/3yuenue 1 1 bu6muoreka [JOK
MAarHUTHOTO IOl KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS HA
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JIaGoparopHas paboTa 1 1 bubmuoreka [JOK
«HccnenoBanue NeUCcTBUS https://m.edsoo.ru/ff0c9ac0
MTOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpomMarauTHas HHAyKIus. [loTok 1

BEKTOpa MarHUTHOU uHAyKuuu. 31C



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

WHIYKIKUU. 3aKOH 3JIEKTPOMArHUTHOM
unaykiuu dapanes

JIaboparopHast pabota
«HccnenoBanue sIBICHUS
QJICKTpoMar HUTHOU HHIAYKIOUW

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

NunykTuBHOCTS. SIBIICHUE
camonnaykiuu. 3J1C caMOMHIyKIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOBUTATEINb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHJYKIHOHHAs [1eYb

10

O6o0maromuii ypok «MarautHoe
I10JI€C. SHCKTPOMaFHI/ITHaf[ UHIAYKOUS)

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo teme
«Mar"guTtHoe 110Je.
QHGKTPOMaFHI/ITHaSI I/IHILYKIII/ISI»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00o/1HBIE MEXaHUYECKUE
Konebanus. ['apMoHHUeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBHCUMOCTH
neprozaa MajbIX KoeOaHui Tpy3a Ha
HUTHU OT JUIMHBI HUTH U MaccChl Ipy3a»



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

14

Koneb6arenbublit koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICUTFHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMHU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UJICATBHOM
KoJe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusAX. BbIHyX1eHHbIE
MexaHudeckue kojebanus. Pe3onaHc.
BbIHyX1eHHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN
[IEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JENCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsKEHUs

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

18

Tpancdopmarop. [Ipoussoacrtso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUU 3JIEKTpolepesayd

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

20

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTUH B IOBCEAHEBHOMN



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHU3HU

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpocrpanenus. [lepuon. Ckopoctsb

bu6nmmoreka [IOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunplie ¥ MPOIOJILHEBIE BOJTHBI
99 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTH bubnmnoreka HOK
3ByKa. Boicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolicTBa 1 ckopocTh. [1lkana bubmorexa HOK
P ' https://m.edsoo.ru/ffOccfe
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarust
o5 Konrtponsnas pabdora «Konebanus u bubmmnoreka HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueyHslii UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OrtpaxeHune cBeTa. 3aKOHbI
27 otpaxxeHus cera. [loctpoenue bubmorexa [TOK
P L P https://m.edsoo.ru/ffOcd4e0
M300paKeHUI B IITIOCKOM 3epKajie
[Ipenomnenne ceera. [lonHoe
28 BHYTpEeHHee oTpaxeHue. [IpenenbHblil bu6muoreka [JOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
29 JlaboparopHas padota «3mepenue bubnmoreka [JOK

IMOKas3aTeyid MPEJIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ffOcd67a



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

Jlunssl. [TocTpoenue n3odpaxxeHuil B

30 nunH3e. Dopmyrna TOHKOM JTUH3bI bubmorexa LIOK
- POPMY. ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
Jlaboparopnas pabota
31 «HccnenoBanue CBOWCTB
M300paXeHUI B TUH3AX»
Hucniepcus ceeta. CIIOKHBIN COCTaB
32 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
Wutepdepennms cera. Audpaxius bubnuorexa [IOK
33 N
ceta. [ludpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoteka [IOK
[Tonspwuzanus ceera https://m.edsoo.ru/ffOcf02e
OnTuyeckue mpuOOPHI U yCTPOCTBA
35 U YCJIOBUS UX 0€30MacHOTro
MIPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHuKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIbHON TEOPHUU https://m.edsoo.ru/ff0cf862
OTHOCUTENIbHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeneHre BpeMEHH U COKpaIlleHUE bubmmorexa TIOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON
38 gacTuibl. CBA3b MaccChl C DJHEPTUENA U bubnmorexa LOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHsI TOKOS
39 Kontponbras pabota «OnrTuka. bubnuotexa [JOK



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

OcHOBBI cIELIMATIBHOM TeopUn
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonbl. opmyna [Mnanka. DHeprus

bu6nmmoreka [IOK

40
Y UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE Eu6 110K
HOIHNOTEKA
41 ) A.T.
pororpexra. Ombire: https://m.edsoo.ru/ffOcffc4
Cronerosa
3axous! porodddexrta. YpaBHeHHE
42 BﬁHmTegHa J'Iq})ICb(I)OTOB(b(geKTa bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JleOeneBa. XuMHUUECKOE IeiiCTBUE Bubmiorexa OK
AeBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUIECKOE TPUMEHEHHE!
44
¢boTorMeMeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUO
Pemtenue 3amay mo reMe «I€EMEHTEI Bubmiorexa IIOK
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOU OITTUKI)) 5
Monpens atoma TomcoHa. OnbBITE
46 Pezepdopaa mo paccesHuio 0-4acTuil bubnmorexa LOK
peop p ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
but6mmorekxa [IOK
47 I1 b
OCTYJIaThl bopa https://m.edsoo.ru/ff0d0afa
W3nyyenue u nornomenue ¢boTOHOB
i B ¢ but6mmoreka [IOK
48 IIPH TEPEXO0/Ie aTOMa C OJTHOTO YPOBHSI

SHEPIrUM Ha Apyrou. Buasl criekTpos

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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49

BonaHoBrle cBOiicTBa yacTull. BoHEI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaAMOAaKTUBHOTO U3TyYCHHS

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

51

CoiicTBa anb(da-, 6era-, ramma-
nu3nydeHus. BnusHue
PaJMOAKTUBHOCTH HA YKUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. 'aMmma-u3inydeHue

bubnuorexa [JOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHsle peakunu. A nepHblit
peaktop. IIpoOaembl, mepCcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1EPHOMN
JHEPIreTUKHU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d135
6

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
pErucTpalyu 3JIEMEHTAPHBIX YACTHLI.
Kpyrieiii cton «®yHnameHTanbHble
B3auMoaercTBug. ENTMHCTBO
(bu3MUeCKOil KapTUHBI MUPA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUSL ACTPOHOMUMU.
IIpukitagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHUE aCTpOHOMMHU. Bug



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE31HOTO HeOa. Co3Be3aus, ApKHE
3BE&3/1bl, IUIAHETHI, HX BUIUMOC
npmxeHne. CoHevHas cucTeMa

56

Connne. ConHedHass aKTHBHOCTD.
Ncrounuk sHeprun CosHua U 3BE3]1

57

3BE3bI, UX OCHOBHBIE
XapaKTePUCTHUKU. 3BE3]IbI TITABHON
MOCIIeI0BAaTEILHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUH H
sBoJroruu ColiHIa U 3BE3]T

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nBuxenne CosHua B
lNanakrtuke. I'anaktuku. Y€pHbie
JBIPBI B SIAPAX TaJaKTUK

59

Bcenennas. Pazberanme raakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe nznyuenue.
MeraranakTuka

60

Hepemennsie mpobieMbl acCTpOHOMUHT

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acTPOPUIUKU»

62

O6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AesaTeTbHOCTH
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

10.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpPax pojib U MeCTO (U3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHi, B MPAKTUYECKOU IEATEIbHOCTH

moaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, MHEpLUHUalbHAas CUCTEMa OTCYETA, aOCOJIIOTHO
TBEPAOE TEJO, UICATbHBIN Ta3; MOJETU CTPOCHHUS Ta30B, )KUJIKOCTEH U
TBEPABIX TeJ, TOYCYHBIA JJIEKTPUYECKUU 3apsii — MpH PEIICHUU

¢bu3nveckux 3a1aq

10.3

Pacnio3naBate ¢usnueckue sBIeHHS (MPOLIECCHI) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MEXAaHHWKH, MOJIEKYJISPHO-KUHETHUYECKOH Teopuu
CTPOCHHS  BEIIECTBA H  DJICKTPOJWHAMUKH: paBHOMEpPHOEC U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE TMaJeHUe
TeN, IBUKEHHE 10 OKPYKHOCTH, WHEpPIHs, B3aUMOJCHCTBUE TeT;
nuddy3usi, OpOyHOBCKOE IBMIKEHUE, CTPOSHUE KUIKOCTEH U TBEPIBIX
TeJN, U3MEHEeHne 00bEMa TeJl IPU HarpeBaHuU (OXJIaXAEHUH ), TETIJIOBOE
paBHOBeECHe, UCTIApEeHUE, KOHJIGHCAIUs, MJIaBIeHUe, KPUCTAJUIM3aIlHs,
KHUIIEHHUE, BJIAXXHOCTh BO3/YyXa, MOBBIIICHHE MABJICHUS Ta3a IMPH €ro
HarpeBaHWW B 3aKPBITOM COCYJE, CBSI3b MEXIy IapamMeTpamMu
COCTOSTHUSI Ta3a B M30IPOIIECCcax; IEKTPHU3AIHsl TeJl, B3aUMOJICHCTBHE

3aps0B

10.4

OnuceiBaTh MEXaHUYECKOE JBUKEHHE, MHCIONb3yd (PU3NYECKUE
BEJIMYMHBI: KOOpPAWHATA, MyTh, NEPEMELIEHUE, CKOPOCTb, YCKOPEHUE,
Macca Tela, CWIa, HWMIYJbC Tela, KUHETHYeCKas DJHEeprus,
MOTEHIIMAJIbHAs DJHEpPrusi, MexaHudeckas paboTa, MeXaHH4ecKas
MOIIIHOCTb; IPU OMUCAHUH MPAaBUILHO TPAKTOBATh (PM3HUECKUN CMBICI
UCTOJBb3YyEMBIX BEJIWYMH, UX OOO3HAYCHHMS M CIUHHIIBI, HAXOIUTb
(opMyIIbI, CBA3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C IPYTUMHU

BCJIIMYMHaAMU

10.5

OnuceBaTh HN3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEIIOBBIC SIBJICHUS,




UCTONB3Ysl (M3WUECKHe BEJIMYMHBI: JaBlIEHHUE Tasza, TeMIepaTrypa,
CpelnHsisl KMHETHYeCKas PHEPrusi XaOTHUYECKOTO JBMXKEHHUS MOJIEKYI,
CpEeIHEKBaIpaTUYHAsl CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSA SHEprus, padoTa rasza, KoapUIUEHT MOJIe3HOro 1eHCTBUS
TEIJIOBOTO  JIBUTATENsl; IMPU ONHMCAHUM TMPABWIBHO TPAKTOBATh
(u3MYECKUN CMBICT HCIIOJIb3YeMbIX BEJIMYWH, HX OOO3HAYCHUS U
€IMHUILIBI, HAXOIUTH (OPMYJIbI, CBS3BIBAIOIINE NAHHYIO (PU3NYECKYIO

BCIIMYHHY C APYTUMH BECIWYWMHAM

10.6

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTPUYECKUE  SBJIEHUS  (MPOLIECCHI), HCMONB3yd (U3HUECKUE
BEJIMYMHBI: ANEKTPUYECKU  3apsal,  JJEKTpPUYECKOEe  IOJIe,
HanpspKEHHOCTh  MOJISA, IOTEHIMAJ, Pa3HOCTb IOTEHUHUAIOB; IMpU
OMMCAHUU MPABWILHO TPAKTOBATh (PUIUUECKHUII CMBICI HCIOJIb3YEeMBIX
BEJIMYMH, WX OOO3HAYEHUS U EIUHUIIBL, YKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIIME  JAHHYIO  (U3UYECKYI0 BEIMYMHY C  JIPYTHMHU

BEiIn4YnHaMu

10.7

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl W SBICHHS, HCIIONb3YS
(u3nueckre 3aKOHbI M MPUHIIMIIBL: 3aKOH BCEMHUPHOTO TArorexus, I, |1
u |1l 3akonsl HproTOHA, 3aKOH COXpaHEHMs MEXaHWYECKOH 3Hepruw,
3aKOH COXPaHEHMs UMITYJIbCA, IPUHIUI CYNEPIIO3ULIMNA CUJI, IPUHLIUII
paBHONpaBUs HMHEPUUAIBHBIX CHCTEM OTCYETa; MOJEKYJSIpPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeIHEN KHMHETHYECKON HSHEPruu TEIUIOBOTO ABM)KEHHS MOJIEKYJ C
abCOJIOTHON TeMIepaTypoi, MepBbIH 3aKOH TEPMOAMHAMHUKH; 3aKOH
COXPaHEHMs IIEKTPUUYECKOro 3apsna, 3akoH KyioHa; mpu sTOM
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 33aKOHA, €r0 MaTeMaTHYecKoe

BBIPAKCHUC U YCIIOBHUA (TpaHPII_IBI, 06J18.CTI/I) MNPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIC TPHUHIIMIIBI JEUCTBUS MAIIWH, MPUOOPOB M
TEXHUYECKUX YCTPONCTB; pa3iuyaTh yCIOBHS UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBIOMHATE SKCTIEPUMEHTHI TI0 HCCIEA0BAHNI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; TIpU
aToM (GopMyaupoBaTh MpoOiemMy (3aady) W THUIMOTE3y y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMblE U KOCBEHHbIE M3MEpPEHUs (U3HUECKUX
BEJIMYMH, MPHU 3TOM BHIOMPATh ONTHUMAJBHBINH CrOCOO H3MEpeHHs U

HCIIOJIB30BaTh N3BCCTHHIC MECTO/AbI OLICHKN HOFpGHIHOCTGfI HSMCpeHI/Iﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (U3MYECKMMH BEIWYMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN; NpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yibTaThl IMOJYYEHHOH 3aBUCUMOCTHU
(bu3MYeCKUX BETUYMH B BUJE TaOIUI U rpaduKOB, J1e1aTh BBIBOJIBI 10

pe3yJibTaTaM HCCIIeA0BaHUS

10.12

CobmromaTe mpaBWiia  0O€30MAaCHOTO  TpyAa IpH  MPOBEACHUH
UCCIICIOBAaHU B  paMKax y4eOHOro JKCIEpUMEHTa, y4deOHo-
HCCIIEIOBATEIILCKOW U TMPOEKTHOM AEATEIIBHOCTH C HMCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3aa4d ¢ SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHHLMUIBL, Ha OCHOBE aHaJIN3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (DU3HYECKYI0 MOJedb, BBLAEIATH
¢dusnveckne BETMUMHBI U (POPMYIIBI, HEOOXOIUMEBIE IS €€ peUIeHHUs,
IIPOBOJUTH PAcu€Thl U OLEHUBATh PEAJIbHOCTH MOJIyUEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

Pemrats Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaThb JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCTIOUKY paCCY)K,I[CHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘ICCKI/IC SABJICHUSA

10.15

Hcnonp3oBaTh NpU  pelIeHHH y4eOHBIX 3a7ady  COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUM JUIs TOMCKA, CTPYKTYpUPOBAHMS,
MHTEpIpeTalMi W TMPEJCTaBIECHUS Y4eOHOH M HayyHO-TIONYJSpHON
nH(pOpMaLIMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHUKOB; KPUTHUYECKU

AHAIIU3UPOBATH MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

10.16

[IpuBonuTh mpHUMEpHl BKJIa/la POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETro

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT it

10.17

Hcnonb30BaTh TeOpeTHUYECKHE 3HAHUS TO (DU3MKE B TOBCEIHEBHOU
KHU3HH 17151 oOecTiedeHns: 6€30MacHOCTH MpU 00palleHnu ¢ mpubdopamu
U TEXHHYECKUMH YCTPOHCTBAMH, JUISI COXPAaHEHHs 3JI0pOBBS U

COOJIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

10.18

PaGorare B rpymnmne ¢ BBINOJIHEHHEM Pa3IMUYHBIX COLHUANbHBIX POJeH,
IUIaHUPOBaTh ~ pabOTy  TPYIIbI,  paldOHAIBHO  paclpeiesnsiTh
0053aHHOCTH M IUIAHUPOBATh JIEATENBHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, AJE€KBAaTHO OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB

TPyMIbl B pelIEHHE paccMaTpruBaeMoil mpoOaemMbl

11 KIIACC




Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus
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JleMOHCTpUpOBaTh Ha NpHUMEPaX poJib M MecTo (U3UKH B
(hopMUPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B MPAKTUYECKOU JIEATEIHLHOCTH

n}oneﬁ, OEJIOCTHOCTh U €AUHCTBO (1)I/I3I/ILI€CKOI71 KapTUHBI MHUpPa

11.2

Y4YuTBIBaTh TPAHULIBI IPUMEHEHHS U3YYEHHBIX (PH3UUECKUX MOJICNICH:
TOUYEYHBIN NIEKTPUUYECKUH 3apsill, AEpHas MOJAEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOTI'O sApa IIPpU pCIICHUN (1)I/IBI/I‘ICCKI/IX 3aJa4

11.3

Pacno3naBate (pusnyeckue sBiIeHHS (MPOIECCHI) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB  DJJICKTPOJAMHAMUKHA W  KBAaHTOBOH  (DU3HKH:
AJIEKTPUYECKAsT TPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JICHCTBHS  TOKa, B3aMMO/ICHCTBHC MarHuTOB,
JIEKTPOMArHUTHAsE WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIs Ha
MPOBOJHUK C TOKOM U JBWKYIIUHCS 3apsijl, SJICKTPOMArHUTHBIC
KoneOaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXeHHEe,  NpejoMiieHue, HHTepdepeHuus, AUPpakuus U
MOJIApU3allvsl CBETa, AUCIEpPCHs] CBeTa, (POTOdNEKTpHUUecKuil ekt
(poroaddext), cBeToBOoe MaBlIeHHE, BO3HUKHOBEHHE JHHEHYATOrO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHas

PAaaOaKTUBHOCTD

11.4

OnwuceiBaTh W3y4YEHHBIE CBOMCTBAa  BemIeCTBa  (dIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKHE, IEKTPHUECKYIO TPOBOJANMOCTH Pa3THYHBIX
Cpea) M DJIEKTPOMArHuTHBIE SBIEHHUS (MPOLIECCHI), HCIONb3Ys
¢usznyeckue  BENWYMHBL:  DJICKTPUYECKMHA  3apsij, CHJIa TOKa,
ANIEKTPUUECKOE  HANpPSHKEHHWE,  DIIEKTPHUYECKOE  COMPOTHBIICHUE,
pasHocTh moteHimanos, JJIC, pabora TOka, WHIYKIIUS MarHUTHOTO
monsg, cuiaa Awmmepa, cwia JlopeHna, WHAYKTUBHOCTH KaTYIIKH,
SHEpPrus 3EKTPHUUECKOT0 W MAarHUTHOTO TMOJIeH, MEepHoj M 4acToTa
KoJiebaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CUjia TOKa B MPOIecce
FapMOHHYECKHUX AIEKTPOMATHUTHBIX Kose0aHui, ¢boxycHoe
paccTosiHHE M ONTHYECKas CWila JMH3BI; MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICT HCIONB3YEMbIX BEIMYHMH, UX
o003HaUYeHUs] W EAMHMIBI; YKa3blBaTh (OPMYIbI, CBSI3bIBAIOLIME

TaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BeTUUNHAMH

115

OnuceBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUSA W IMPOLCCCHI, MCIIOJIb3Ys




(1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBL: CKOPOCTH J3JICKTPOMArHUTHBLIX BOJIH, JJIMHA
BOJIHBI MW YaCTOTa CBCTA, DJHCPIrusA W UMIIYJILC q)OTOHa, nepuon
mojrypacmnaga, OHEprusa CBIA3M ATOMHBIX AA€p, IIpH  OIHCAaHUU
IIpaBUJIbHO TPAKTOBATbH (bl/IBI/ILIeCKI/Iﬁ CMBICJI HMCIIOJIB3YEMBIX BEJIIMYHMH,
nX 0003HAuYeHHSI U CAWHUIBI; YKa3bIBAThb q)OpMy.]IbI, CBA3bIBAIOIINEC
JAaHHYIO (bHSH‘-IGCK}/IO BCIIMYNHY C APYTHMMU BCIINMYHMHAMU, BBIYUCIIATH

3HAa4YCHUC (1)H3HHCCKOﬁ BCIINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl W SBJICHUSA, HCHOJb3YA
¢usznyeckue 3aKOHbl M OpUHLUNBL  3akOH OMa,  3aKOHBI
[OCJIeIOBATENbHOTO M MAapalIeIbHOTO COEAMHEHUs IPOBOJIHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 2JIEKTPOMArHUTHOM MHIYKLHH, 3aKOH
MPSIMOJIMHENHOIO paclpOCTPAaHEHUs CBETA, 3aKOHbl OTPAXKEHUSI CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHUE  OWHIUTEHHA  AJIA
¢doroadexra, 3aKOH COXpaHEHHUs] HHEPIrUH, 3aKOH COXpPaHEHHUs
UMIIY/IbCa, 3aKOH COXPAHEHUS AJIEKTPUUYECKOrO 3apsja, 3aKoH
COXPaHEHMs  MaccoBOro  uyucia, IocTyilaTsl  bopa,  3akoH
paZMOAaKTUBHOTO pacmajga; Mpd 3TOM  pa3ivyaTb  CIOBECHYIO
(OopMyYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE U YCIOBHUS

(rpanu1Bl, 00JIACTH) MPUMEHUMOCTHU

11.7

OHpe,[[eJ'IHTB HAIlpaBJICHUC BCKTOpAa HWHAYKOHUHW MArduTHOIO IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

CTpOI/ITL n  OIIMUCHIBATH H306pa>1<eHHe, CO31aBa€MoO€C  INNIIOCKHM

3€pKaJioM, TOHKOW JIMH301

11.9

BhBIOMHATE SKCTIEPUMEHTHI IO HCCIEA0BAHNI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCIOJBb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUI; IIpU
aToM (GopMyaupoBaTh MpodiemMy (3aady) W THUIMOTE3y y4eOHOTO
JKCIIEPUMEHTa,  cOOMpaTh  YCTaHOBKY U3  NPEIONKEHHOTO

O60py,£[0BaHI/I$I, MPpOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

OCYH.[CCTBJ'IHTL npsAMBIC W KOCBCHHBIC HN3MCPCHUMA (I)I/ISI/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHHUA U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OLICHKN HOFpeHIHOCTeﬁ I/I3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKHX BEITUYMH C HMCIIOJIB30BaHHEM
NpsIMBIX ~ M3MEPEHUH; NP 3TOM KOHCTPYHPOBaTb  yCTaHOBKY,
(GukcupoBaTh Ppe3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYHUH B BUJE TaOnMIl U rpaduKoB, NenaTh BHIBOABI MO pe3ysibTaTaM

HUCCICIOBaHUA

11.12

Cobmromate mpaBuwia 0O€30MAaCHOTO  Tpyda TMpH  MPOBEACHHUU




UCCIICIOBAaHU B  paMKax Yy4eOHOro JKCIEpUMEHTa, y4deOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAHUEM

M3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOpHOTO 000PYy10BaHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJIb3ysd (PU3MUECKUE 3aKOHbl U IPHHLMUIBI, Ha OCHOBE aHaJIN3a
yCIOBHUSA  3aJaud  BbIOMpAaTh  (PU3HYECKYH0 MOJEIb, BBLAEIATH
(u3nuecKkrue BEMTUYUHBI U (POPMYIIBI, HEOOXOAUMBIE I €€ PeleHus,
IIpOBOAUTD paC‘-IéTBI U OICHHUBATDH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAYCHUA

(bu3nYecKoil BeTUYNHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaThb JOTHUYCCKHU
HCTIPOTUBOPCUUBYIO ILCTIOUKY paCCY)K,I[CHI/Iﬁ C OHOpOI>'I Ha U3Y4YCHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

11.15

Hcnonb3oBaTe NOpU  peUIeHHH y4yeOHBIX 3a7ady  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJIOTUM JUIs IOMCKA, CTPYKTYpUpPOBAHMUS,
WHTEPIPETAlMA W TPEJCTABICHUS Y4eOHOW M HAYYHO-TIOMYJISIPHOU
nHpOpMANNY, TOTYYCHHOW M3 Pa3IMYHBIX MCTOYHUKOB; KPHUTUYECKH

AHAJIM3UPOBATD MMOJIYH4aCMYHO PIH(bOpMaI_II/IIO

11.16

OOBSACHATh NMPUHIUIBI ACUCTBUS MAaIIMH, TPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3nyaTh YCIOBHS HX O€30IacCHOTO HCIOJIb30BAaHUS B

NOBCEIHEBHOMU KN3HU

11.17

[IpuBoaNTH TpUMEpBI BKJIAJa POCCHUICKUX U 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSACHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

Hcnonb3oBaTh TeopeTHyeckue 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
YKU3HM 11 o0ecrieueHus 6€30macHOCTH MpU OOpaIIeHHH ¢ TPUOOpaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpPAaHCHUA 3O0POBbA U

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B 01<py>1<a10u1e171 cpeac

11.19

PaGorare B rpymnme ¢ BBHINOJIHEHHEM DPA3JIUYHBIX COIMAJIbHBIX POJIEH,
IUTAaHUPOBaTh ~ pabOTy  TpYMNIbl, palMOHAIBHO  paclpenensiTh
0053aHHOCTM M IUIAHUPOBATh JEATENIBHOCTh B HECTaHAAPTHBIX
CUTyalusiX, aJeKBATHO OLIEHWBATh BKJAJ KaXJIOT0 M3 YYaCTHUKOB

IpyMIbl B pelIEHHE paccMaTpruBaeMoil mpoOaemMbl




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pas3aen
a

Kox npoBepsiemoro
3J1eMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHN A

1.1

dusuka — Hayka o npupouxe. Hayuneie
METO/BI IIO3HAHUs OKpy:karouiero mupa. Ponp
JKCIIEPUMEHTa M TEOPUM B  IIpoliecce

MIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (PU3NYECKUX SIBJICHUH U
npoueccoB. Hayunsie runotessl. Ousznueckue
3aKOHBI U TEOPUU. ['paHUIBI MPUMEHUMOCTHU
buznuecKux 3aKOHOB. [Ipunnun
cooTBeTCTBUSA. Ponb u Mecto QUMK B
GbOopMUPOBaHUM  COBPEMEHHOW  Hay4HOM
KapTHUHBI MUpa, B MPaKTUYECKON

JIESATEIbHOCTH JI0JEH

MEXAHHKA

#i#HPari#KMTHEMATHUKA

2.11

Mexannueckoe nBrkeHHe. OTHOCUTEIBHOCTh
MeXaHudeckoro nBrxkeHnsa. Cucrema oTcuéra.

Tpaexropust

2.1
2.1.2

Ilepemenienne, CKOpOCTh (CpeqHss CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) U  YCKOpPEHHE
MaTepualbHOM TOYKH, UX MHPOEKIHH HAa OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELICHUHN U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOoMepHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHETHOE JIBH>KCHUE. I'padpuku

3aBUCHUMOCTH KOOpAWHAT, CKOpPOCTH,




YCKOpEHUs, yTH u nepeMeneHHs

MaTepHaJIBHOfI TOYKHU OT BPCMCHU

2.14

CBobOogHOE TIazicHre. Y CKOpEeHHE CBOOOIHOTO

MmajeHust

2.15

KpuBonuneiinoe naBuwkeHue. PaBHOMepHOe
JBUKEHUE  MaTepUaJIbHOM  TOYKM IO
OKPYXHOCTH. YTIIOBasi CKOPOCTb, JIMHEWHas
CKOpOCTb. IIepuon u 4acToTa.

HCHTPOCTpeMI/ITeJ'ILHOC YCKOpPEHUC

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMCTP,
JABMOKCHUC CHapAA0B, HCIHBIC W PCMCHHBIC

nepcaadun

2.1.7

[IpakTnueckune paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUICHUSI MEXKIY MYyTSIMH, [IPOUICHHBIMU
TEJIOM 33  TOCIEAOBAaTEIIbHBIE  pPaBHBIC
MIPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HA4YaJbHOM CKOPOCTBIO, PAaBHOMU
Hyn10. M3ydeHne IBUKEHUs [IapuKa B BA3KOU
KUIKOCTH. M3ydeHue  JOBMOKEHUA — Tena,

6pOIJ.IeHHOFO TFOpHU30HTAJIBHO

2.2

#HPari#H## IMHAMUKA

2.2.1

ITpuHnun OTHOCHUTEIILHOCTH lNanunes.
IlepBeiit 3axkoH HeroToHa. HMHepuuanbHble

CUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHnun cyneprno3unun

CHJI

2.2.3

Bropoii 3akoH HproTOoHa Ui MarepuanbHON
TOYKM B HWHEPLUAIBHONW CUCTEME OTCUETA
(UCO). Tpernit 3akoH Herlorona s

MaTCpHAJIbHBIX TOUCK

2.24

3aKOH BCEMHUPHOTO TAroTeHUs. Cuiia TSKECTH.

[TepBas kocMuyeckas ckopocTb. Bec Tena




2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHs
CKOJBXKEHUST U  CHJIAa TPEHUS  IOKOS.
Koaddunuent tpenus. Cuna conpoTHBICHUS

IIpUu ABUKCHUU TECJIA B JKUAKOCTU HUJIU Ir'a3c

2.2.7

[ToctynarenbHOoe U BpallaTelnbHOE ABMKEHUE

a0COJIIOTHO TBépI[Ol"O TCl1a

2.2.8

MOMEHT cuJIbl OTHOCUTENBHO OCU BpallleHHS.
IIne4o cwiibl. YcnoBusi paBHOBECHUS TBEPIAOTO
tena B UCO

2.2.9

Texauueckue yCTpOﬁCTBaZ INOAIIMITHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue pabotsl. M3ydueHue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TIOJ
JIEMCTBUEM HECKOJIbKMX cuil. MccienoBanue
3aBHCHUMOCTH CWJI YNPYTOCTH, BO3HMKAIOLIMX
B naedopMupyeMON MpyKHHE U PE3UHOBOM
oOpasie, OT BEJWYMHBI UX JepopMaluu.
HccenenoBanue ycioBuil paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUSA

2.3

##H#Par###3AKOHBI COXPAHEHM A B MEXAHUKE

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepuajabHBIX ToueK. MMmynbc cuiasl u
M3MEHEHUE UMITyJIbca TeJa

939 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTtuBHOC IBMKECHHE

2.3.3 PaboTa crbl

2.3.4 MOIIHOCTE CHIIBI

235 Kunernueckas sHeprusi MaTepuanibHOM TOYKH.
o TeopeMa 0 KWUHETUYECKOUN YHEPTUHU

236 [TorenumaneHass osHeprusa. lloTeHunanbHas

SHEPTHUsI yIpyro nehopMUpOBaHHON




IIPY>XUHBI. HOTGHHI/IaJ'IBHaH OHEprusa TCjia

BOJIM3U MTOBEPXHOCTH 3EMIIU

HOTCHL[I/IaJ'IbHBIe 1 HCIIOTCHIMAJIbHBIC CHUIIbI.

CBi3p pa6OTBI HCIIOTCHLIHUAJIBHBIX CHII C

2.3.7 WU3MEHEHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI TeJl. 3aKoH COXpPaHEHHMS
MEXaHUYECKOHN YHEPTrUn

2.3.8 VYupyrue v Heynpyrue CTOJIKHOBEHUS

239 TexHu4eckue yCTpONCTBA: JBHKCHHUE DAKET,

- BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

[Tpaktnyeckue paboTsl. M3yueHue cBs3u

2310 CKOpOCTEH Tel Mpu HEYyNpyroM yuaape.

HccnenoBanue CBiA3HU pa6 OTbI CHJIBI C

H3MCHECHHEM MEXaHHMISCKOM OHCPIHUU TCJia

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUNKA
#i#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUN
OcHoOBHbIE IOJIOKEHHUSI MOJIEKYJISIPHO-
311 KUHETHYECKON TEOPHUHU. BbpoyHoBckoe
neuxenue. ludpoysusa. Xapakrep ABHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BELIECTBA
Monenu CTpoeHHMsT Ta30B, XUAKOCTEH U
3.12 TBEPABIX Tel U  OOBSICHEHHE  CBOWCTB
BELIECTBA HA OCHOBE 3TUX MOJIENEN
3.1 313 Macca Monekyn. KomudectBo BerecTsa.
[TocrossuHas ABoraapo
314 TemoBoe paBHOBecue. Temmeparypa u €€
u3mepenue. [llkana remneparyp Llenbcus
Mognens  upeanpHoro rasza.  OcHOBHOE
3.15 YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOpUHU UACATBHOTO ra3a
316 AOcomoTHas TeMIieparypa Kak Mepa cpeaHei

KUHETHYCCKOHN OHEPIHUU TCIIJIOBOI'0 ABUKCHUSA




yactull raza. [llkana temneparyp KenbBuna

3.1.7

VpaBuenue Kianeiipona — Menpaeneesa.

3akon JlampToHa

3.1.8

I"azoBbIe 3aKkoHBI. M30mpoLIECChHl B UACAITBHOM
ra3e C IMOCTOSSHHBIM KOJIMYECTBOM BEIECTBa!

u30TepMa, U30X0pa, H300apa

3.1.9

TexHuueckue YCTPOMCTBA: TEPMOMETD,

OapomeTp

3.1.10

[TpakTuyeckue paboThl. M3mepeHue Macchl
BO3JlyXa B KJIacCHOM KoMHare. MccinenoBanue
3aBUCUMOCTH MEXy apaMeTpaMu COCTOSIHUS

Pa3peKEHHOrO ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

321

TepmonnHamuueckass cucrema. BHyTpeHHsA
DHEPIUss TEPMOJMHAMMYECKOW CHUCTEMBI U

CII0COOBI €€ U3MEHEHUS

3.2.2

KonnuectBo TemnoTel U pabota. BHyTpeHHss

SHEPTHUA OAHOATOMHOI'O UACAJIIBHOTO I'a3a

3.23

Buael Tenmonepenauu: TEIUIONPOBOAHOCTD,
KOHBEKIMA, U3llydyeHue. Tenno€éMKocTh Tena.
VYnenpHas TEINIOEMKOCTL BemiecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI IIPH TCILIONCPCaAUIC

3.2.4

IlepBbIit 3aK0H TepMOoaAuHaMUKU. [[pumMenenne
IIEPBOIO 3aKOHa  TEPMOAMHAMUKHU K
u3onpoueccam. ['paduyeckas uHTEpIpeTanus

paboTsI raza

3.25

TeruoBble MamuHbl. [IpuHIUMIIBL OelCTBUSA
TEIJIOBBIX MaruH. [IpeoOpa3oBanust sHEprun
B TewIoBbIXx MammHax. Koaddumumenrt
none3snoro  gewicteus  (manee  —  KILJI)

teroBoit mammubl. [{ukn Kapuo u ero KI1J{

3.2.6

Bropoii 3aKOH TEPMOAUHAMUKH.

HeoOpaTtumocTh  TpomeccoB B TPHUPOJIE.




Tennosrie JIBUTATENH. DKOJIOTHYECKUE

Hp06HeMBI TCIINIOSHCPTCTUKHU

TexHuueckue YCTPOMCTBA: JIBUTaTEIIb
3.2.7 BHYTPCHHETO CropaHusi, OBITOBOM
XOJIOUJIBHUK, KOHTUIIMOHED
328 [TpakTueckue pabotsl. 3Mepenue ynenbHON

TEIUIOEMKOCTH

3.3

##Par###AI'PET’ATHBIE COCTOSHUM A BEILIECBA. ®A30BBIE

I[NEPEXO/IbI

331

[TapooGpa3zoBanue u KOH/JICHCAIIHS.
Vcnapenve u KumneHwe. YJelnbHas TeIIoTa
napooOpa3zoBaHus. 3aBUCHUMOCTh

TEMIICPATYPhI KUIICHUA OT JABJICHUA

3.3.2

AOcomioTHAsg W OTHOCHUTENbHAS BIIAXKHOCTD

BO31yxa. HacelienHslil map

3.3.3

Tépnoe TEJIO. Kpucrammueckue u
amopbHbie Tena. AHH3OTPONHSI  CBOMCTB
KpHUCTAJIJIOB. )KI/II[KI/IG KpucCTalibl.

COBpeMCHHLIe MaTcepHraJibl

3.3.4

IInaBnenne wu KpucTaJlin3anus. VY nenbHas

teruioTa miasneHus. Cyoaumanus

3.35

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHu4yeckne yCTpOMCTBA: THUTPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MTOJIy4EHHUSI COBPEMEHHBIX MAaTEpHUAJIOB, B TOM

YHUCJIC HAHOMATCPUAJIOB, 1 HAHOTCXHOJIOT'NH

3.3.7

IIpakTueckue paboTHI. N3mepenune

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMHAMUKA

4.1

###HPar#H##OJIEKTPOCTATUKA

411

ONeKTpu3anus Tela. DJNEKTPUUECKUU 3aps.

I[Ba BHUJA SJICKTPUUICCKHUX 3apsa10B




HpOBO,Z[HI/IKI/I, JUDJICKTPUKH u

4.1.2
[IOJIYTIPOBOIHUKH
4.1.3 3aK0OH COXpaHEHUs FIEKTPUUECKOTO 3apsiaa
4.1.4 B3aumogeiicTBue 3apsaaoB. 3akon Kynona
Onextpuueckoe  mnone.  HanpsxEéHHOCTh
415 AIEKTPUYECKOTO TOJISL. [TpuHuun
o cynepno3uuuu.  JIMHUM ~ HanpsHKEHHOCTH
ANEKTPUYECKOTO TOJIA
416 PabGora cunm  BNEKTPOCTATUYECKOTO  MOJIS.
o [Torenmman. Pa3HOCTh MOTEHIHAIIOB
[IpoBOAHUMKM M OUAJIEKTPUKU B IOCTOSTHHOM
4.1.7 ANEKTpUYECKOM  moje.  Jludnekrpudeckas
IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 DNEKTPOEMKOCTh IUIOCKOTO  KOHJAEHCATOpA.
OHeprus 3apsyKeHHOT0 KOHJeHcaTopa
TexHuuyeckue  yCTpPOMCTBA:  3JIEKTPOCKOIL,
419 AIIEKTPOMETpP, DJIEKTPOCTAaTUYECKas 3alluTa,
o 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTueckue paboTHI. N3mepenune

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

##Par###I10CTOSHHBIN DJIEKTPUYECKHWMI TOK. TOKH B

PA3JIMYHBIX CPEJAX

YcaoBus CYHICCTBOBAHUA IOCTOSAHHOI'O

421 aneKTpuieckoro Toka. Mcrounuku toka. Cuna
TOoKa. IIoCTOSIHHBIN TOK
4.2.2 Hanpspkenne. 3akon Oma i1 yyacTka Lenu
423 DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IeIbHOE
o COIIPOTHUBIIEHUE BEILIECTBA
124 [TocnenoBarensHoOeE, napaiesbHOE,

CMCHIAHHOC COCANMHCHUC MTPOBOAHHUKOB




4.2.5

Pabota anekTpuueckoro Toka. 3akoH Joyms

— Jlenna

4.2.6

MOIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTponBkymas cuia (mamee — DAC) u
BHYTPCHHEE CONPOTHUBIICHHE MCTOYHHKA TOKA.
3akoH Oma Ui  1OJHOM  (3aMKHYTOM)

SHCKTpH‘ICCKOﬁ LOCITH. KOpOTKOG 3aMbIKaHUE

4.2.8

DJeKTpoHHAas MIPOBOAMMOCTh TBEPABIX
METaJUIOB.  3aBHCHMOCTh  CONPOTUBIICHUS
METaJIJIOB oT TEeMIIEPATypHI.

CBepxnpoBOIMMOCTb

4.2.9

Onektpuueckuii Tok B Bakyyme. CBoiicTBa

9JICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CoOctBeHHas U
puMecHas MIPOBOJIUMOCTD
noynpoBoJHUKOB. CBOMCTBa P-N mepexoja.

[TonynpoBOTHUKOBBIE TPUOOPHI

4211

ONEeKTpUYecCKU  TOK B DJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLUAIU.

DIIEeKTPOIN3

4.2.12

DIIeKTpUUECKHUI TOK B rasax.
CaMoCTOSITENbHBII W HECAMOCTOSATEIbHBIN
paspsa. Pa3nmuuHble THUTIBI CAaMOCTOSTEIHLHOTO

paspsaa. Moinnus. [1nazma

4.2.13

TexHuueckue  ycTpoicTBa: amrepmerp,
BOJITMETP, PpEOCTaT, HWCTOYHUKU  TOKa,
3JIEKTpOHArpeBaTeIbHbIe npudopHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BaKyyMHBIN JMO],
TEPMHUCTOPBI u (oTOpe3nuCTOpHI,

HOHYHpOBOHHHKOBbIﬁ Au04, raJlbBaHHUKa

4.2.14

IIpakTrueckue paboTHI. N3yuenue

CMCHIAHHOT'O COCANMHCHUA PE3UCTOPOB.




Namepenne DJIC wuCTOYHHMKA TOKa U €ro
BHYTPEHHETO comnpoTuBieHus. HaOmroneHue

QJICKTPOJIM3a

11 KJIACC

Kon
Koanposepsiemoro
pasjaen IIpoBepsiemble 3/1€eMEHTHI COAEPKAHUS
3JIEMEHTAa
a

4 OJIEKTPOAMMTHAMUKA

#HPar#tHHH#MATHUTHOE I[1OJIE. ODJIEKTPOMATHUTHAA MHAYKIWA

IlocTostHHBIE MarHuThbl. B3aumoaencTtBue

43.1
IIOCTOSIHHBIX MarHUTOB

MaruutHoe mone. BekTtop MarHuTHOM
UHAYKIUU.  [lpuHIMOD  cynepro3uiuu.
432 Jlunun marnutHOM uWHAYKnuu. Kaptuna
JMHUM  MAarHuTHOM  WHAYKIMUA  TOJS

MNOCTOAHHBIX MarHuToOB

MaruutHOE 10J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMil 1osist JWIMHHOTO MPSAMOTO
MPOBOJHMKA M 3aMKHYTOI'O KOJIBLEBOIO
4.3 4.3.3
MPOBOJIHUKA, KATYIMIKA C TOKOM. OTmbIT
Opcrena. BaumoelicTBiue mpoBOIHUKOB C

TOKOM

4.3.4 Cuna Amriepa, €€ MOyJIb M HalPaBJICHHUE

Cuina JlopeHna, €€ MOIyJIb 1 HaIlpaBJICHHUE.
JIBm>keHue  3apsDKEHHOM — 4acTULBl B
435
OJIHOPOJTHOM MarHuTtHoM moje. Pabora

cuiibl JIopeHna

4.3.6 SIBneHure 3MeKTPOMarHuTHOM MHIYKIIUU

4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUU

4.3.8 OC WH]TYKLHH. 3akoH




AJIEKTPOMAarHUTHOM MHAYKIMK Dapajaest

Buxpeoe »snektpuueckoe mone. IC

WHAYKIIMM B IPOBOJHUKE, IBHKYLIEMCS

439 IIOCTYIATEIbHO B OJTHOPOJTHOM MArHUTHOM
noJie
4.3.10 [IpaBuno Jlenna
NHnyKTUBHOCTB. SIBIIEHME CAMOMHIYKIINH.
43.11
O/1C camouHyKIUH
DHeprusi MarHUTHOTO TMOJS KaTYUIKU C
4.3.12
TOKOM
4.3.13 DIIeKTPOMarHuTHOE T0JIe
TexHu4yeckne yCTpONCTBA: IIOCTOSHHBIE
MarHuThl, 3J€KTPOMArHMThlI,
4.3.14 AJIEKTPO/IBUraTElb, YCKOPUTEIH
AJIEMEHTapHbIX YacTUL, WHIYKIMOHHAs
neyb
IIpakTrueckue paboThI. N3yuenune
MarHUTHOTO TOJS KaTyIIKH C TOKOM.
4.3.15 HccnenoBanne  OEUCTBHA  MOCTOSHHOIO

MarauTa Ha paMKy € TOKOM. Hccnenosanue

SABJIICHUSA BHGKTPOMaFHI/ITHOI\/JI HHAYKIOIUHA

KOJIEBAHUA 1 BOJIHBI

5.1

#H#PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

Konebarenpnass cucrema. CBoOOIHBEIE
konebanus. ['apMoHWYeckue KoIeOaHwUs.
[Tepwon, wactora, amiumatyna W (dasa

KoJIeOaHuil

512

IIpy>xuHHBI MasTHUK. MarematudecKkui

MassTHHUK

5.1.3

VYpaBHEeHHEe TapMOHWYECKUX KOJICOAHUH.
Kunematuueckoe u JIMHAMHYECKOE

OIMCaHHE KOJIEOATEILHOTO JABHKXCHUA




5.14

[IpeBpamenue SHEPTHH npu
rapMOHUYECKUX KOJICOaHMSIX. CBs3b
aMILUTATYIbI KoJIeOaHui UCXOJIHOU
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHuid eé

CKOPOCTH U YCKOpPEHUS

5.15

KonebGarenbupiii  koHTYp.  CBOOOMHBIE
AJIEKTPOMArHUTHBIC KoseOaHus B
UlcaTbHOM  KOJEOATeNIbHOM  KOHTYpE.
AHaJOrusT MEXKIYy MEXaHWYCCKUMHU W
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

5.16

3aKkoH COXpPAaHCHUS SHEPTrUU B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYpC

5.1.7

BbIHY)X1eHHbIE MEXaHUYECKHE KOJIeOaHNUs.
Pesonanc. Pesonanchas KpHuBasl.
BeinykacHHbBIE JJIEKTPOMAarHUTHBIE

KoyieOaHusI.

5.18

[lepemennbiii  Tok.  CHHYCOMAATIBHBIN

HepeMeHHLIfI TOK.

5.19

MomHocTb [IEPEMEHHOT0 TOKA.
AMIITUTYAHOE M JEHCTBYIOIIEEe 3HAYEHHE

CHJIbI TOKA W HAITPAKCHUA

5.1.10

Tpancdopmarop. IIpounsBoacTso,
neperada U MOTpeOIeHHE 3JIEKTPHUYECKOM
SHEPIUU. IKOJOTUYECKHE PHUCKH TpHU
MPOU3BOJICTBE  DIIEKTPUYECKON HHEPTHH.
KynbTypa ncnoiab30BaHus JIEKTPOIHEPTUU

B TIOBCETHEBHOM JKU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
ANEKTPUYECKUMN 3BOHOK, JINHUU

aIIeKTponepeaay

5.1.12

[Tpaktnueckue pabotel. MccmenoBanue

3aBUCHUMOCTH TIepHOJa MajbIX KoJeOaHui




rpy3a Ha HUTU OT JUIMHBl HUTU U MAacchbl
rpy3a. MccnenoBanue nepeMeHHOro TokKa B
LEeNU W3 IOCIeA0BAaTEIbHO COCIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa

5.2

##HPartHH#MEX AHNUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacnpoctpanenusi. Ilepuon.  CkopocTb
pacpocTpaHeHUs W JJIMHA  BOJIHBI.

HOHCPC‘{HHG H IIPOAOJIbHBIC BOJIHBI

5.2.2

###Par### VnrepdepeHuus u audpaxiys

MEXaHHUYECCKHUX BOJIH

5.2.3

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

Bricora Tona. TemOp 3ByKa

5.24

BJICKTpOMaFHI/ITHLIe BOJIHBI. VYcnoBus
H3JTy4YCHUA SJICKTPOMArdHUTHBIX BOJIH.
Biaumnas OpueHTalusl BEKTOPOB E, Buvo

B BHGKTPOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€
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CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpakKCHHE, IPEIOMIICHUE, MOJSpHU3alLys,
mudpakuus, uHTepdepeHuus. CKOpOCTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIxama 3JIEKTPOMATrHUTHBIX BOJIH.
[IpruMmeHeHrne SIEeKTPOMAarHUTHBIX BOJH B

TEXHUKE U ObITY

5.2.7

[IpuHIUIBI PaguOCBsA3M U TEIEBUIACHUS.
Pannonokanus. DJIEKTPOMarHuTHOE

3arpsA3HCHUC oxpyxca}omeﬁ CpCabl

5.2.8

TexHuueckue yCTpoicTBa: My3bIKaJIbHbBIE
WHCTPYMEHTEI, YIBTPa3BYKOBast
JUarHOCTUKAa B TEXHUKE M MEIUIMHE,
pamap,  pagHMoOnpuéMHHK,  TEJIEBH30D,

anTenHa, Tenedon, CBY-meyp

5.3

###PariH#H#OII TUKA




53.1

[IpsimonuHeitHOe pacnpocTpaHEeHUE CBeTa

B OJTHOPOJIHOM cpene. JIyd cBera

5.3.2

OtpaxkeHre cBeTa. 3aKOHBI OTPaKCHUS
ceera. Iloctpoenne wu300pakeHUld B

IJIOCKOM 3€pKajic

5.3.3

[Ipenomnenue CBETa. 3aKoHBI
MpeIOMIICHUS CBeTa. AOGCOIIIOTHBIN

IMOKa3aTCjib MPCJIOMIICHUA
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ITonnoe BHYTPEHHEE OTpaKeHUeE.
[TpenenpHbIl yros MOJHOTO BHYTPEHHETO

OTpaKeHUs

5.35

Hucnepcus  cBera. CIIOXKHBIH ~ CcOCTaB

Oenoro ceera. L[Ber

5.3.6

Cobuparone ¥ paccerBarolIie JUH3BI.
Tonkasg nuH3a. DOKYCHOE PpACCTOSHHE W
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHn B COOMPAIOIINX
n pacceuBaromux JuH3ax. Dopmyna
TOHKOW JWH3BEL. YBEIWUEHHE, IaBacMoe

JIMH301

5.3.7

Hpenenbl NPpUMCHUMOCTH FeOMeTqueCKOﬁ

OIITUKHU

5.3.8

Untepdepennuss cBera.  KorepeHTHble
HUCTOYHUKHU. Ycenosus HaOro1eHus
MaKCUMYyMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)a?)HBIX KOI¢pCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmuss  cBera.  JludpakuuonHas
pemérka. YcioBue HaONIOJCHUS TIaBHBIX
MaKCHMYMOB npu MaJeHuH

MOHOXPOMATHYCCKOI'O CBCTa Ha

T (DPaKITMOHHYIO PEIIETKY

5.3.10

[Tonspuzanus cBera




TexHuyeckue yCTpOMCTBa: OYKH, JIyMa,

¢doroanmapar, NPOSKIMOHHBIA —ammapar,

5.3.11 MHUKPOCKOII, TEJECKOI, BOJIOKOHHAsI
OITHKA, T(paKIIuOHHAS pemérka,
MOJIIPOU T
[IpakTnueckue paboTHI. N3mepenne
531 nokasarens npesnomseHus. MccnenoBaHue

CBOMCTB  HM300pakCHMH B  JIMH3aX.

Hab6nronenue aucnepcuu ceeta

3JIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnBI PUMEHMMOCTH KJIACCUYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJIsl CKOPOCTH CB€Ta B BaKyyMe,

MIPUHIIUAIT OTHOCUTEILHOCTH DUHINTEHHA

6.2

OTHOCUTENIHFHOCTD OOTHOBPEMCHHOCTH.
3aMe,Z[J'IeHI/Ie BpEMCHHU U  COKpAIICHHC

JJIMHBI

6.3

DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3b Macchl C SHEprueil U HMMITYJIbCOM
CBOOOJIHOW YacTHLbl. ODHEpPrus MOKOos

CBOOOMHOM YaCTHUIIBI

KBAHTOBAA ®U3MKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OITTUKU

7.11

®otonsl. Popmyna [Inanka cBs3u 3HEPTUN
dboToHA C ero dacToToW. ODHeprus u

UMIyJIbC GOTOHA

7.12

OTtkpeiTHE U uccienoBanne Gporodrpdexra.
OTIBITEI AT. Cronetosa. 3aKOHBI

dboTtodrddekra

7.1.3

YpaBHeHue OUHIITENHA U1
dororddekra. «Kpacnas TpaHUIa»

dbotodrddekra




7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOenena

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckne ycTpoucTBa: (OTOIIEMEHT,
¢doronaTuuk, COJIHEYHAs Oarapes,

CBETOIUO]I

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma TomcoHa. OnbITE
Pesepdopaa o uccienoBaHuio CTPOSHUS

aToMa. HnaHeTapHa;I MOJACJBb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
HOMJIOIEHNE (OTOHOB IpU  IEpexone
aToMa C OJHOIO YPOBHA DJHEPrMM Ha
npyroi. Bunel criektpoB. CriekTp ypoBHEM

OHCPIruv aToMa BOAOpOaa

7.2.3

BoaHoBrle cBoiictBa uyactull. BOmHBI ne
Bporins. KopnyckyisipHO-BOJIHOBOM
nyamusM.  Judpakius SIeKTpOHOB Ha

KpHUCTaJljax

7.24

CrnoHranHoe U BBIHYXXJICHHOC H3JIYUCHHUC.

YCTpoicTBO M IPUHIMIT pabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpONCTBA: CIIEKTPAJIBHBIN
aHayiu3 (CHEKTPOCKOIT), Jla3ep, KBaHTOBBIN

KOMIIBIOTED

7.2.6

[Ipaktnyeckue  pabotsl.  HaGmromenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE AP0

7.3.1

Meroapl HaOMIOAEHWUS © PETUCTpAIUU

9JICMCHTAPHBIX YaCTUL]

7.3.2

OTKpbITHE  pPaAMOAKTHUBHOCTH.  OIBITHI
Pesepdopna mo onpeneneHuro cocraBa
panumoakTuBHOro wu3nydeHus. CBoiicTBa

anbda-, 6era-, raMmma-u3nydeHus. Bnusaue




pPaanOaKTUBHOCTH HaA XXUBBIC OPraHU3MBbI

7.3.3

OTkppITHE  NPOTOHA W HEUTpOHA.
Hyxnonnass monens simpa [eiizenOepra —
NBanenko. 3apsan sapa. MaccoBoe 4uciio

saapa. U3oTonsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIN OeTa-pacma. l'amma-
U3JIy4yEHHUeE. 3aKkOH  PaJMOAKTUBHOIO

paciaaa

7.3.5

BHCPFI/IH CBA3HU HYKJIOHOB B sape.

SAnepusie cuibl. Jledhekt Macco spa

7.3.6

Snepuble peakuuu. JleleHHE W CUHTE3

sanep

7.3.7

S nepHbiit peakTop. TepMmosiiepHbIi
cunte3. [lpoOrembl ¥  MEPCHEKTUBBHI
AIEPHOM  DHEPreTHUKU.  ODKOJOTUYECKHE

ACIICKThI ﬂI[CpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  4acTUlbl.  OTKpbITHE
MIO3UTPOHA. DyH1aMEeHTAIIbHbBIE

B3aMOJICUCTBHUA

7.3.9

TexHudyeckne  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sIepHBIM peakTop,

aromMHas bombOa

7.3.10

[Tpaktnyeckue pabotel. MccnenoBanue
TPEKOB 4aCTHULL (mo TOTOBBIM

dotorpadusam)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bun 3Bénnoro neba. CosBe3nusi, sipKue

3Bé3Z[BI, IJIaHCThI, UX BUIUMOC IBUKCHUC

8.2

Conueynass cucrema. llmaHersl 3eMHOMI
TPYIIBI. IImaHeTsI-rUradThl Hu ux
CIIyTHHUKH, KAapJIUKOBBIE IUIAHETHL. Maiible

Tenna CoTHEYHOH CUCTEMEI




8.3

Connne, dotochepa u  armocdepa.

CoHeyHast akTUBHOCTD

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTECPHUCTHUKHU:
Macca, CBETUMOCTb, paJnyc, TeMIeparypa,
1504 B3aUMOCBS3b. Junarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETHUMOCTbHY.
3BE31pl IJIAaBHOW  IOCJIEI0BATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTb» sl

3BE3]] TJIABHOM MOCIIEA0BATCILHOCTH

8.6

###Par#H#BuyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHBIE IIPEJCTABICHUS 0
npoucxoxaeHuu u 3poiouuu CojiHua u

3BE311. DTambl )KU3HU 3BE3N

8.7

Mianeunbii  Ilyre — Hama ['anakrtuka.
CnupanbHass ~ cTpykrypa  l'ajmakTuky,
pacupeneneHue 3BE31, Tra3a M IBUIK.
[Tonoxxenne wu paBwkenne ConHOa B
lanaktuke. Ilmockas u  chepuueckas

noacucTeMbl [ aTakTuKu

8.8

Tuner ramaktuk. PaguworanakTuku H

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTHK

8.9

Bceenennas.  Pacmmupenne  BceeneHHOM.
3akon XaOb6na. Pas0eraHuve rajgakTHK.
Bospact u paguyc BceneHHon, teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyenue

8.10

MacmrabHast ~ cTpykTypa  BceneHHOH.
Meraranaktuka. Hepeménusle mpobiieMsl

aCTPOHOMUU

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA




METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET



