MyHuuunajJabHoe 001eo0pazoBaTe/ibHOE yUpeKIeHHe
cpeansisi 00meo6pasoBaTe/bHas mKoJa Nel34

PACCMOTPEHO COI'JTACOBAHO . YBEPXJEHQumeswrw,
MeTtomueckum [Tearorndeckum COBETOM aneKqufii‘\?r 7 00U

00bEIHHEHHEM AQFCO]
vee;
S A

[Tporokoi ot 26.08.2025 Nel ITpoTokos ot 26.08.2025 Nel

Gemkun ALT0%

[pukas ar 2908(2025 N\.!'i?.‘)-ag

£
K

PABOYASI MIPOTPAMMA
(ID 7292881)

yueGHoro npeamera «®@u3nka. bazosblii ypoBeHb»

st ooyqaromuxcs 10 - 11 ximaccoB

r. Exarepunoypr 2025 r



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro yYpoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3pabOTaHa HA OCHOBE MOJOXKEHHM M TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammsbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLEMIIUK TpenojiaBanus ydyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHMu3alUsIX Poccuiickoi denepanud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe YYUTHIBAET HEOOXOAMMOCTh pEAM3allUd MEXKIIPEAMETHBIX
CBs3el (DM3BHKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
OMPENEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HAa YPOBHE CpPEIHEro oOIIero
0o0pa3oBaHusl, UIAHUPYEMBIE PE3YJIbTAThl OCBOCHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

dusznka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAasl B
Ka4yecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatomiem Mupe. [lIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoir reorpadueir u actpoHommer. Vcmonp3oBaHWE W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  ompenessieT Xapakrep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEPUATOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢GuU3MKM BHOCHUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOM KapTUHBI MUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHHUW MPUMEHATH
HAy4YHbIA METO/I MO3HAHUS MPHU BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca ¢Gu3uku [ YpOBHSL CpelHEro oOmiero oOpa3zoBaHUs
MOJIOKEH pAI HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPHHIUIIBI €ro
OCTPOEHUS.



Hoes yernocmnocmu. B COOTBETCTBUHM € HEW KypC SBISETCA JIOTMYECKH
3aBepUIEHHBIM, OH COACPXKHUT MaTepHall U3 BCEX pa3/iesioB (DU3HMKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonocuzayuu peanuszyeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTHUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 0O0CYXIEHUs
npo0seM palMoOHAIBLHOTO IPUPOIOOIH30BAHUS U HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (Pu3uueckue Teopuu (PopMHUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpPOeHUsl (PU3HUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
INPUHLHIOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O MOPUPOJE, TpPaHHIAX
NPUMEHUMOCTH TEOpHUH, JUIsl ONMUCAaHHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IeSITEeIbHOCTHBIN MOAX0 B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCETO 3a CUET OpraHU3alid IKCIEPUMEHTATHHOU JCSATEIBPHOCTH O0YUYarOIIUXCH.
Jns  6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO MCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOMIUN CHUCOK YUYEHUYECKUX
IpaKTHUECKUX PaldoT. BroljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUJII KOHTPOJII U OIEHKH, OCYIIECTBISECTCS  YYaCTHUKAMHU
00pa30BaTENbHOIO Mpollecca UCXOMsl M3 OCOOSHHOCTEW IUIAaHMUPOBAHUS U
ocHamieHus: kabuHera Quiuku. Ilpu »sTOoM obecneunBaeTcsi OBJAJICHUE
0o0y4JalIMMUC YMEHUSAMU MPOBOAUTH KOCBEHHBIE H3MEpPEHUs, HCCIEIOBAHUS
3aBUCUMOCTEN (U3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonplioe BHUMaHME YJIENAETCS PEUHIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aaa4. [Ipyu »TOM M pacy€THhIX 3a7a4 MPUOPUTETOM SIBIIAIOTCA 3aJa4d C SIBHO
3aJJaHHOU (PU3MUECKON MOJIEIBIO, TO3BOJISIIOIINE IPUMEHATh U3yUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paszeia Kypca, TaK U HWHTETpUPYS 3HAHHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHHs Ha
0o0BsICHEHHE TMpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYyKaroOIIen
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHUTYallMd MPaKTHKO-
OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PDPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO€CIeUeHHI0 Y4eOHOro mpolecca 0a30BbIi ypOBEeHb Kypca
¢$bu3MKN Ha YPOBHE CpelHero oomiero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpEeIMETHOTO0 KaOuHeTa (M3WKU WM B YCJIOBHMSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunere (pu3MKM TOMKHO OBITH
HEO0OX0aMMOe J1abopaTopHOE OOOpYAOBaHUE ISl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHHUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyT0BaHUE.

JlemMoHCcTpanmoHHOE  000pyIoBaHHe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B NporpaMme Mo (U3HMKE KIIOUYEBBIX JEMOHCTpaIUil s
UCCIICIOBAHMUSI ~ M3YyYaeMbIX SIBJICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o0OOpymOBaHME ISl YYEHWYECKHUX TPAKTHUUECKUX pPadoT
dopMupyeTcss B BHJEC TEMAaTUYECKUX KOMIUIEKTOB U OOECTeuMBaeTCsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILJICKTHI
Ja00paTOPHOTO OOOPY/IOBaHUS JOKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCSI:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu B PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
duznyeCKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupOBaHHE MPEACTABICHUN O poiu (U3UKK A PA3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHrne ATUX 1ele 00ecreunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CHUCTEMBl  3HAaHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHU MPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
0OBsSCHEHHS] (PU3NUYECKUX SBJICHUNW B TIPUPOJAE U JJS TPHHITHS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbI0, 3aJady, MNOJAPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue GU3NUeCcKo MOJIENH, aIeKBaTHOW YCIOBUSIM 3a]1auH;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS U TMPOBEACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHaln3a U HMHTEpHpeTanuu HHpopmanuu,
oTpezieNIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ybTaTa;

e CO3JaHUE YCJIOBUU IS Pa3BUTHsS YMEHUMN MPOEKTHO-UCCIIETOBATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha wusyuenue ¢usuku (06a30BBI ypOBEHB) HAa YpOBHE CPEIHEr0 OOIIEero
obpazoBanus otBoautcs 134 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 66 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (uU3MKE MepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJaeT BBIOOP
npoBeneHusl J1adopaTopHbIX paboOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yUYaroIMUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLlECCE ITO3HAHUS IIPUPOABL.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKUx SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyuHIMIT COOTBETCTBUS.

Ponb u Mecto ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JTATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOEKIMHU HA OCH CUCTEMbI KOOPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepeMEIICHUS
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBrvkeHue. JIBUKEHME  MaTepuajbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamienus. LieHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETD,
JNBH>)KCHUE CHAPSIOB, LIEITHBIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WIUIIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JIBHOKCHUS.

[IpeoOpa3zoBaHre IBMKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaeHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUsS MTHOBEHHOM
CKOpOCTH.

HccenenoBanre COOTHOLICHHS MEXAY HYTSIMHU, NPOMIAEHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABuKEeHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocutensHOCTH  ['amunes.  Ilepeeli  3akoH  HeroTtoHna.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepno3uniuu cuil. Bropoii 3akon Hprotona
JUISl MaTepUalIbHOM TOYKHU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtArotenus. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHus, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cusa TpeHHs CKOJbKEHUS U cuila TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUH TeJla B )KUIKOCTH WJIU Tas3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: IOIIIUITHUKH,
JNBU)KECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIMX TEN.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCHUMOCTH CHJIbl YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CHJI TPEHHUSI IOKOSI, KAYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs .

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaITHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEPUATIbHBIX TOYEK.
NMnynbe cUiibl U U3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE IBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPIUs yOpyro
nedopmupoBaHHoi — npyxuHbl.  [loTeHuuanbHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTenmuanpapie W  HENMOTCHNHMAIbHbIEe  cuibl.  CBsi3b  pabOTHI
HEMOTEHIMANBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOM HSHEPrHMu CUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOU SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeCcKre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUUECKYIO U 0OpATHO.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbI JABYX OJIMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXAaHUYECKOW IHEPruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgiekyasipHast Qu3NKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoJeNn CTPOEHUs Ta30B, XUIAKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

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



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACATbHOrO raza. AOCOJIOTHas TemIieparypa Kak mepa
CpelHEl KWHETUYECKOM SHEpPrHMHM TEIUIOBOIO JBM)KEHHS vacTul raza. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /JlanbToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OmnbITeI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECTMHEHU.

OnpiThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb OGpOyHOBCKOIO JIBUKEHUS.

Mogens onsita IllTepHa.

OneIThI, JOKa3bIBAIOIINE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mopens, nurocTpupyronas Npupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccenenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoanHaMuueckass cucremMa. BHYTpeHHS SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandectBo Temnotel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOrO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4eHHUE. Y AeNbHAs TEIJIOEMKOCTh BEILECTBA.
KonnyecTBo TEIIOTHI ITPH TEIIONEPEIAYE.

[Tonsitue 00 aauabatHoMm tpouecce. I[lepBbili 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akOoHa TEPMOJMHAMHMKHM K H3ompolieccam. ['paduueckas
UHTepIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpruM B TEIUIOBbIX MamuHax. KoadduimeHT mnoiae3Horo
nevctBus TemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOUW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela IpH Teruionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenune u kunenue. AOGCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOoaumanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHUU IMOJYyUYECHUSI COBPEMEHHBIX MaTEPUasOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGmronenue HarpeBanusi v MIaBJI€HUS KPUCTAUTMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3mepeHrne OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXa.

Pasznen 4. JnekrpoanHamMuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alMs Tel. OJEKTpUYecKuil 3apsia. /JlBa BuAa dIEKTPUUECKUX
3apsa0B. [IpOBONHMKH, OUANEKTPUKMA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1none. Hampsok€HHOCTh  anekTpudeckoro mnosis.  [IpuHuun



CYNEPIO3HULNH 3NEKTPUUECKUX MOJIeH. JIMHUM HAnpspKEHHOCTU 3JIEKTPUYECKOIO
OJISL.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUUAIOB. [IpOBOJHHMKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnextpruyeckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: SIIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TT0JIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKY B 3IEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwiii 21ekmpudeckuii mok. Toku ¢ paznuunwvix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 ydacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBarenbHOE, apaLIEIbHOE, CMEIIIAHHOE COETMHEHUE TPOBOJHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTPOABIXKYLIasl CUia U BHYTPEHHEE CONPOTUBIEHHWE HCTOYHHMKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi tenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPATypbl. CBEPXITPOBOIUMOCTb.

DOneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CoOcTBEeHHAass M MpUMECHass  IPOBOJUMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIIbHBIM
paspsa. Monnus. 11nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TOIIEPEYHOr0 CEUYCHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOoTKoe 3ambIKaHHe
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

M ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyeHnne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue snektpoiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 0a3oBoro ypoeHsa B 10 kiacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMM MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meosicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (pakT, rumoresa, (pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JHUHEHHass QyHKIu,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIMTUYECKAS AUCCOLMALNS,
rajbBaHUKA.

I'eoepaghus: BAaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHUEM MEXAHU3MOB,
y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), IBUIaTeilb BHYTPEHHEIO
Cropanusi, naposas TypOuHa, OBITOBOI XOJOAWIbHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHaMmuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUSA

[locTosiHHBIE ~ MarHuThl.  B3aumonaeicTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIeW. JIMHMM MarHUTHOM WHAYKUUU. KapTuHa JIMHHUI MarHUTHOU
WHIYKIWH TOJISI IOCTOSHHBIX MArHUTOB.

MaruutHoEe 1O0J€ NPOBOJHHMKA C TOKOM. KapTMHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmopeiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBJieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHWTHOU
WHIYKIUU. OJEKTPOJBIXKYIAs Cujla HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHAykuu dapajes.

BuxpeBoe »snekrpuueckoe Imose. OIJEKTPOIBHXKYILNAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb. SIBIEHME CaMOMHIYKLIMHU. OJEKTPOJABMXKYIIAs CHia
CaMOMHIYKIIVH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMY MAarHATHOTO TOJIS.

BzaumMopeiicTBre ABYX TPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTpOMarHuTHOM UHIAYKIIAH.

ITpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiieHME CAaMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, 1abopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrumTyna U (aza KosieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJI€ATBHOM KOJI€OATEIHLHOM KOHTYDE.

[Ipencrapiienre o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHblii  TOK. CUHYCOHMJANbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
NIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU IMPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B IOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE IMPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENIbHONW CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



HabGmronenue 3aryxaronux KojeOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezonasnca.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOaHU.

Pe3onanc mnpu 1oCIEnOBAaTENBHOM COCAMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopeinb TuHUYM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajblX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOHICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoMAZHUMHbIE 60JIHbL

MexaHnudeckrue BOJIHBI, YyClOBHsS pacnpoctpaHeHus. llepuon. Ckopoctb
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKCHME, MPEIOMIIEHHUE, NMOJsIpU3anus, udpakuus,
uHTepdepenus. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiny MEXaHUYECKUX BOJH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOMN KOJeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpaXk€HHUe,
peoMIIEHUE, MOJSIpU3alus, AUPPaKiys, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHENHOE pacHpoCTpaHEHUE CBETA B
OJHOpOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3o0OpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPaKECHHUS.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosHUE W ONTUYecKas cuiia TOHKOW JuH3bl. [locTpoeHue uzoOpaxeHuil B
coOMpaloIMX U PacceuBaOIIMX JiMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BomnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmust cBera. JlubpakumonHas peméTka. YCIOBHE HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOIrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBa M TMPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyma,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKOIN, BOJIOKOHHAs
OMTHKA, TUPPAKIIUOHHAS PEIIETKA, TOIIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHUE CBETA.
OnTuueckue mpruOOpPHI.

[TonHOE BHYyTpeHHEE OTpakeHne. Mojellb CBETOBOA.

HccnenoBanne cBOMCTB M300paXXE€HUM B JIMH3AX.

Mogaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenune natepdepeHnm crera.

Ha6monenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne nokasaTesns NpeJoMIIEHHS CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JTUH3AX.
Habmronenue aucniepcuu cBeTa.

Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIBHOCTH

['panuupl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynars
CIIELMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTHU
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JTUHBI.

OHeprus U UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIBCOM PEIATHBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUsI
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dboroaddexra. YpaBuenue DuHiuTeiHa 1 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHYECKOE TMPUMEHEHHE: (OTODIEMEHT,
dboToaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otorh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOIPPEKTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[Inanerapuass Monens aroma. Iloctynatel bopa. M3nyueHwe u mMOrOIIEHHE
(GOTOHOB MpU MEepexoje aToMa C OAHOrO YPOBHS SHEPruu Ha JApyrou. Bumbl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BonnoBbie cBoiicTBa yactuu. Bonnsl ne bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
Ty aJlu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.



Llemoncmpayuu

Mopuenb onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

HaOmronenue nuHeRYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCINEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuio  cocraBa
panuoakTuBHOrO wu3nydeHus. CBoiictBa anbga-, Oera-, ramMma-u3Iy4CHHS.
Binusinve pagquoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHass monens sjpa ['eizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tomsl.

Anbda-pacnaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3TydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacraja.

DHeprus CBS3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccor sipa.

Snepnpie peakuuu. /leneHne u CUHTES SA€ED.

Anepusiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJICPHOM SHEPIETUKHU. DKOJIOTHUYECKUE ACTIEKTHI SIIEPHON SHEPTrEeTUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE TO3UTPOHA.

Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIE B3auMOJieicTBUs. ENUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbcona, siiepHblil peakTop, aToMHasi 6omoa.

Llemoncmpayuu

CU€TUMK MOHU3HUPYIOIINUX YACTULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue TpekoB 4yacTHIl (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

DTarnbl pa3BUTUS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aCTPOHOMHH.

Buna 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3IBI, TUTAHETHI, WX BHUIANMOC
JIBHOKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE31BI TJIABHOHM IIOCJICAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIa U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunstii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Vuenuuecxue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEPHOro MOJyIIAPHS U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIynsl, miianet, Miieunoro Ilytu.

O0o001marnee nOBTOpeHue

Ponp ¢usuku u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M DTUYECKOHN cepax NesITeTbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
¥ aCTPOHOMHUHM B COBPEMEHHOU HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKONM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAy4YHOIO
NO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEeHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBHI M MX MPOCKIHUH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
NPOU3BOHBIC DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEyroJIbHUKOB,
onpe/eseHUe MIONIaAH MITOCKUX GUryp u o0bEMa Tell.

buonoeus: »nexTpuueckue SBICHUS B JKHBOW Mpupojne, KoiebaTembHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTPaIbHbIN
aHams.



l'eoepagusa: wmarHWTHBIE TIOMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
dhoTOoChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NUHUAKM DIEKTPOINEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIHMOHHASA II€4b, pajap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWka» Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro npeamera «Ou3nka» A0THKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAIWM, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alui OCHOBHBIX HAIPABICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIEUETIOBEUYECKUX TI'YMAaHHCTHUYECKUX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
00111ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMUBOTO OYTyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUcylero (pu3ndeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalIbHON esATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1iei npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOTO PA3BUTUS YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3MKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKH  OCYLIECTBJIATh IPOEKTHYHD M HCCIEIOBATENIBCKYIO
NEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (opMynupoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh UENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS NPOOJEeMbl ¢ y4€TOM aHalv3a HUMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITETbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUI IESITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEU, KJIIOUYEBBIMU IOHATHUSMH U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIaJICTh HAaBBIKAMHU Y4eOHO-HCCIICIOBATEIIBCKONW U MPOCKTHOW JCATCIIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pelIeHHs 3aaad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJIeTh BUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINNA, TPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYAIIUSX, B TOM YHCJIC ITPH CO3JITaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUTOTE3Yy €€ pEeIIeHHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhI M KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHICHWS 3a7add  pPe3yJbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YYCHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBATH MPUOOPETEHHBIHN OIIBIT,

yMETb TEPEHOCUTh 3HAaHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KU3HECATCIILHOCTH,

yYMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAXO0/IbI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 33a49H, JIOIYCKAIOIIHE aTbTCPHATHBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HaBBIKAMH TMOJyYeHUsS WHGOPMAIUU (PU3NIECKOTO CONCPIKaHUSA U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISATh IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W WHTEPIPETAINi0 WHOOPMAIMKA PA3IUIHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAIIHUH;

UCTIONb30BaTh  CpPEeACTBA  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHMA B PENICHHH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OpraHU3allMOHHBIX
3amad ¢ coOnrofeHueM TpeOOBaHMI SPTOHOMUKH, TEXHUKHA OE€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301TaCHOCTH;

CO3/MaBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUs B PasIUYHBIX (opmarax c
y4€TOM HazHAYCHHS MHPOPMAITUHU U [IEJICBOW ayUTOPHH, BRIOUPAst ONITHUMAIBHYIO
(dbopMy MpeacTaBICHUS U BU3yaTU3alliy.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YueOHbIEe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (PU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO W JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOI'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATH IUIAH JICUCTBUU,
pacmpenensaTh poJii ¢ Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM palOTHI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHMKA KOMAaH]bl B
o01uii pe3ysnbTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKThI, OLECHUBATH HAEU C TO3ULIUH HOBHU3HHBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh  MMO3UTUBHOE CTPATETUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO AESITENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PELICHUS PAcdYETHBIX M KadeCTBEHHBIX
3aJ1a, IJIaH BBIMOJIHEHUSI MPAKTUYECKON pabOoThl C Y4ETOM HMEIOILIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHU;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MTPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJa/Je€Th  HABbIKAMU  I[IO3HABAaTEJbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIW3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH,

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce mocTmKeHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe JISI YPOBHS CpPEIHEro oOImero ooOpa3oBaHMs Yy OOydaroNIUXCs
COBEPIIICHCTBYETCS HYMOIMOHALHBIH WHTEJUICKT, MIPEAMOIaTr AFO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aAaNTUPOBATHCS K
HYMOIIMOHATBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMHU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HUCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPHUPOBATh HAa MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4HOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESTEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAJIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSCHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



NEKTPOAVMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IPSMOJMHEWHOE
JBUKEHUE, CBOOOJHOE IaJICHUE TeJ, JBHKEHHE IO OKPYXHOCTH, HWHEPLHS,
B3auMoieiicTBue Ten, auddy3us, OPOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEN, U3MEHEHHE 00bEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUH ), TEMI0BOE
paBHOBECHE, WCHAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3alUs, KUIICHUE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JABJICHUS I'a3a IPU €ro HarpEBaHUH B 3aKPHITOM
cocyle, CBfA3b MEXIAy [apamMerpaMy COCTOSHHMS Ta3a B H30Ipoleccax,
AIIEKTpU3aLUs TEJl, B3aUMOJCHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JIBIXKEHHME, MCIOJb3ysl (PU3NYECKHUE BEIUYUHBI:
KOOpAMHATA, NyTh, NEPEMEIIECHUE, CKOPOCThb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KHHETHYECKasi PHEPrus, NOTEHIMAIbHAS JHEPrusl, MEXaHU4ecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, MpPHU OMNHCAHUM TMPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IWHHUIIbI,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMU;

ONMCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TE€JA M TEIUIOBBIE SBJIECHUS,
UCTIONB3Ysl (M3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KMHETUYECKAsT HEPIUs XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBAIApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThl, BHYTPEHHAS HSHEprus, padoTa rasa,
KOA(p(UIIMEHT TOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTATeNsl; MPH OMHCAHUU
IPaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICI HUCHOJB3YEMBIX BEJIUWYHMH, HX
0003HaUE€HUS W E€IUHUIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIONIME JIAHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUYHUHAM;

ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T10JIe, HANPSKEHHOCTD 011, TOTEHINAJI, PA3HOCTh NOTEHLNAJIOB;
OpU ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHMS] M EJUHMIIBI; YKa3biBaThb (OPMYJIbl, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEJIMYMHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUe
3aKOHBI U IIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHUS HWMITYJIbCa,
NPUHLHNIN CYNEPNO3ULINUNA CHJI, HPUHUMUIT PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHIKEHHS MOJIEKYI C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu S3TOM pa3nvyarh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BhIPAKEHUE W YCJIOBUA (IpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATHP OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUA UX OE30MACHOTO HCIIOJIB30BAHUS B
MMOBCEHEBHOM >KHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUU U
MPOIIECCOB C HCMOJb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHHI, MpPH 3TOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHUSA, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBO/IBI;

OCYULIECTBIISITh MPsIMbIE U KOCBEHHbIE U3MEpEHUsI (U3HUECKUX BEIUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
WCIIOJIBb30BAaHUEM TMPSAMBIX H3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BUJIE TaOauIl U TpaMKOB, AeNIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICJOBAHMUS,

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOMU
NESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000py10BaHUS;

pemiate pacu€THbIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCTIONB3YS (hU3MUECKHUe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aauu
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe I €€ pElIeHMs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3NUUECKOUN BEIIMYUHBI,

pelaTh Ka4eCTBEHHbIE 3a/1a4i: BbICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCIIOJIb30BaTh  MpPU  PEIIeHMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUs Yy4eOHOW U HAyYHO-TIOMYJISIpHON MH(POpMAIUK, MOTYYSeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIy4aeMyI0 HH(OPMAILIUIO;

PUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKW, OOBICHEHHE TPOILECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOU >KU3HU
JU1s1 obecnieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOoOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, NJIi COXPAHEHUSI 3J0OPOBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KAIOLLEH CpelIe;



paboTath B TIpYyIIlE C BBIIOJHEHUEM pPa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PACIPEAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ| KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K kxonumy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAydyHOM KapTHHBI MHMpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHM, B INPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJOCTHOCTh M E€IUHCTBO
(pu3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, JIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO siipa MpPH PEIIEHUU (PU3UUECKUX
3az1ay;

pacrno3HaBaTh (pU3NUECKHUe SIBICHUS (IPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUSA, JEHCTBHE MAarHUTHOIO IO Ha
IPOBOJAHUK C TOKOM M JBWXKYILUMHCS 3aps], JIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPETOMIICHHUE,
uHTepdepeHnus, audpakuus W TOJNSApPU3ALUs  CBETa, JTUCIEPCUs CBETa,
dbotoanekTpudeckuit 3ghext (hoTodrddexT), cBeTOBOE AaBieHNUE, BOSHUKHOBEHUE
JMHENYaToro CIEKTpa aToMa BOJXOPOJA, €CTECTBEHHas M MCKYCCTBEHHAas

PaauOaKTUBHOCTb;
ONKCHIBaTh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DIEKTPHUYECKYID  IPOBOJUMOCTh  Pa3jgU4HBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCIOJIb3Yysl (DU3NYECKHUE BEITUUYHHBDIL:
AIEKTPUYECKUIN 3apsi, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COTNPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuila, paboTa TOKa,
WHIYKIUST MarHUTHOrO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIKW, SHEPrus HJIEKTPUYECKOr0 M MArHUTHOTO IMOJIEH, MEPUOJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpE, 3aps U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHWJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3NUYECKUI
CMBICJT HCTIOJB3YEMBbIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C APYTUMHU
BEJIMUYMHAMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOJIb3YS
bu3nYecKue BEJIMYMHBI: CKOPOCTh SJECKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTUsI U UMIYJILC (POTOHA, MEPUOJ TIOJTypaciaia, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU OINMHWCAHWU TPABWIBHO TPAKTOBATh (PU3UUYECKHIA CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUCHUS W EIAWHMIIBI, YKa3bIiBaTh (OPMYIIBI,
CBSA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHAMM3UPOBATh (PU3MUYECKHUE TPOIECChI U SBJICHUS, UCIIONB3Yys (U3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIIEIOBATEIFHOTO M MapauIeIbHOTO
COEIMHEHMs] TMPOBOJHMUKOB, 3akoH Jlxoyns—JleHna, 3akoH 3JIE€KTPOMArHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHE ODWHIITEHHA i (oTodddekra,
3aKOH COXpaHEHUS DHEPTryu, 3aKOH COXPAHCHHUS UMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPaHEHHUS MAacCOBOTO YHCIA, MOCTynaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacmnaja, IpH 3TOM pa3IindaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHa, €ro MaTeMaTH4YECKOE BBIPAKCHHE U YCJIOBHUA (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpEJIETISATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
¢ TOKOM, cuiibl Ammepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh H300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C HCITOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH: TMPH 3TOM
dbopmynupoBaTh mpobiieMy/3agady M THIOTE3y y4eOHOro JKCIEPUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHHUSA, MPOBOAUTH OIBIT U
(bopMyIMpOBaTH BHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (U3HMUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIHOJIb30BAaHUEM
OpSAMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJC TaOIUIl U
rpa(uKOB, AIAaTh BHIBOBI 10 Pe3ybTaTaM UCCIICIOBAHMS;

coOmro1aTh MpaBuiia 0€30MacHOro0 TpyJla MpU MPOBEICHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOM U IMPOEKTHOM
NESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMPATh (PU3MYECKYIO MOJEINb, BBIIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOaMMBbIC I €€ PEIIeHHs, MTPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIY9€HHOTO 3HAYCHUS (PU3UUECKOUN BEIINYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXJAEHUM C OIMOPOM HAa M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndecKue SBICHUS,

HCIIOJIb30BaTh npu pelLIeHUU y49eOHBIX 3aJa4 COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, WHTEPIPETAIIUN
U TIpeJCTaBIICHUs y4eOHOW U HAYyYHO-TIOMYJISIpHOW MHGOPMAIIUU, TTOJTyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBAThH MOJydaeMyr0 HHPOpMAIUIO;

OOBSICHATh TPUHIMIBI JEUCTBUS MAIlMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3indaTh yCJIOBHS UX O€30MacHOTO MCIIOJIh30BAHUS B MOBCEIHEBHOU
JKU3HH;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCITIOJI30BAaTh TEOPETHYECKUE 3HAHUS MO (U3WKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MpU OOpaIeHNH ¢ MPUOOPaAMU U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpyNNE C BBINIOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX PpOJIEH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBAaTHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAeMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne n/m P Kontpoabueie IlpakTuueckue (itpp )
NMPorpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa ¥ METObl HAYYHOr'O MO3HAHUS 2 Bubmmorexa [IOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmunoreka LIOK
. 1
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2.2 Husamuica ! https://m.edsoo.ru/7f41bf72
bub6munoreka LIOK
2.3 3aKOHBI COXpPaHEHHUSI B MEXaHHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 172
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmmoreka [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bub6munoreka LIOK
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1 hitps://m.cdsoo.rw/7f4 1672
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 Bu6muotexa [JOK
' ®a30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Uroro no pazgeny

24

Paznen 4. JIEKTPOJJUHAMUKA

bu6moreka [IOK
4.1 JUeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B 12 bu6nuorexa [IOK
’ Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM uudpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Paznea 1. 3JIEKTPOINHAMUKA
11 MaruauTHoe nosie. DIeKTpOMarHuTHas 1 ) 3 bu6nuoreka [JOK
’ WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHnuyeckue 1 3JIeKTPOMarHuTHbIE 9 1 bubmmoreka [JOK
' KoJIcOaHMsI https://m.edsoo.ru/7f41¢97¢c
29 MexaHu4YecKHue U AIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 Onrika 10 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazgeny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
11 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubmuoreka [JOK
’ OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [{OK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHKHU 6 hitps://m.cdsoo.rw/7f41c97c
4.2 Crtpoenue aToma 4 1 bubnuoreka [JOK




https://m.edsoo.ru/7f41c97c¢

43

ATOMHOE SApO

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 buommorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 Obo0maromee nosTopeHHe 4 Etl‘/tlfs?/ljz:ee:l(sifg}if4lc97c
Hroro no pazneny 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pusnka ¥ METObI HAYYHOI'O IMO3HAHUS
(29)
1 duznka — HayKa o0 IIPUPoIL 1 bubmorexa LIOK
YK PHpOZE. https://m.edsoo.ru/ff0c32¢2
Hayunsie MeTobI TO3HAHMS
OKPY’KaloIIero Mupa
Pone 1 MecTo Gu3uku B
) (hopMUPOBAHUHN COBPEMEHHOM | bubmmoreka [JOK
HAay4YHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JAESATEIbHOCTH JIIOACH
Mexannka (184) Kunemaruka (54)
MexaHnuecKkoe ABMKCHIE.
3 OTHOCHTENBEHOCTE MEXaHUUECKOTO 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c3508
newkenus. [lepemerienue, CKOpoOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE NpsAMOIMHENHOE 1 Bu6muotexa [JOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE 1 bu6nuorexa LIOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e¢
6 CBoOoaHoe majienue. Y CKopeHue | bubmunoreka LIOK
CBOOOIHOTO ITaCHUA https://m.edsoo.ru/ff0c39cc
7 KpuBonuHneiinoe qBuxkeHuE. 1 1 bubnmoreka [JOK




JIBr>keHUE MaTepUalIbHOM TOYKH T10
okpyxkHoctu. CTaproBas
KOHTPOJIbHasA padoTa

https://m.edsoo.ru/ff0c3ada

Jlnaamuka (749)
[Tpuniun oTHOCcUTENbHOCTH ["anumnes.

but6mmoreka [IOK

CUCTEMBI MAaTEPUAIILHBIX TOYECK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUs

8
HNuepumanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
Ilepssiit 3akoH HproToHa
Macca tena. Cuina. [Ipunnun
9 cynepno3uInu cuii. Bropoii 3akoH bubmorexa LOK
yrep H ) p . https://m.edsoo.ru/ff0c3be8
HprotoHa s MatepuanbHON TOUKH
10 Tperuii 3akoH HetoToHa J1s1 Bubmuotexa [JOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO Tsarotenus. Cuma
11 TsoKecTd. IlepBasg kocMudeckast bubmmorexa [IOK
- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6nuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Koaddumueur tpenus.
13 Cuna CEH OTI/IBJIGI?I/I(E IpH BI/I)P;(GHI/II/I bubmorexa LIOK
p P https://m.edsoo.ru/ff0c3f76
TeJla B )KUAKOCTH WJIH Ta3e
IlocTynarenbHOE U BpalaTeIbHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO TEa. bubmmoreka [JOK
MowmenT cunbl. I1nedo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENIA
3aKOHEI COXpaHEeHUs B MeXaHuKe (64)
15 NMnynsc MmaTepuabHOM TOYKH, bu6nuorexa [IOK

https://m.edsoo.ru/ff0c43d6




HUMITyJIbCa. PeaktuBHOE JABHWXKCHUC

16

PaGoTta u MOIITHOCTH CHITBIL.
Kunernueckas sHeprusi MaTepuagibHON
Touku. Teopema 06 n3MeHEeHUN
KUHETHUYECKOW SHEPTUn

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

IloTeHuanpHas SHEPIHUsl.
[ToTeHunanpHas 3HEPIUsl yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenunanpHas sHeprus Tena BOIN3U
MOBEPXHOCTH 3E€MJIU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

IToTeHuManbHbIE U HEMOTEHINAJIBHBIE
cuiibl. CBA3b paboThHI
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKON SHEPIHU CUCTEMBI Tell.
3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopuas padota «VccrnenoBanue
CBSI3M PabOTHI CUJIBI C H3MEHEHHUEM
MEXaHUYECKOM IHEPTUH Tea Ha
npUMepe PacTsHKEHHS PE3MHOBOTO
KTyTay

20

IIpomeskyTOUHAS KOHTPOJIbHAS
padora no reme «Kunemaruka.
JAunnamuka. 3aKoHbI COXPAHEHUS B
MeXaHUuKe»

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

MoiekyusapHas hU3MKa U
TepmoauHaMuka(244) OcHOBEI
MOJEKVISIPHO-KUHETUUECKOU TEOPUH

(94)

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2




OcHOBHbIE TOJIOKEHUSI MOJIEKYIISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

22

XapakTep ABUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIESCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPIBIX TEN

23

Macca monekyn. KonuuectBo
BemiecTBa. [locrosHnas ABoraapo

24

TertoBoe paBHOBecue. TemnepaTrypa
u e€ uzmepenue. Illkana remneparyp
Lenbcus

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHenue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomtoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUun
JBUKEHUS] MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knaneiipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon [lanpToHa. ['a30BbIe 3aKOHBI

28

Jlaboparopnas padota «lccienoanue
3aBUCUMOCTHU MEXy ITapaMeTpaMu
COCTOSIHHSI Pa3pPEKCHHOTO ra3ay

29

M3onporneccsl B UieaIbHOM Ta3e U HX
rpaduuecKoe mpeacTaBICHIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

OcHoBbI TepMoauHamMuku (1049)
Buytpennsis sneprus

TepMOHHHaMquCKOﬁ CHCTEMBI U
crocoOblI €€ n3menenus. KoimuecTBo

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5952




TEIUI0ThI U paboTa. BHyTpeHHss
SHEPTHUsI OJHOATOMHOIO UJI€aTbHOTO

rasza
31 Buael rerionepenaun bubmmorexa LOK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIO0EMKOCTH BEIIECTRA.
32 KonnuecTBo TENIOTHI NpU bubmorexa [OK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AnuabaTHbI nmpoiece

1 [1epBblil 3aKOH TEPMOAMHAMUKH U €TO bubnmoreka [JOK
MPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTh MpoIeccoB B

34 npnp(l))):[e. Bropoii I3)a1<0H bubmorexa [IOK

https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHI

35 [punnun nevictus u KIIJ{ TernoBoit bubmuoteka [JOK
MaIlMHBI https://m.edsoo.ru/ff0c600a

36 [uxn Kapno u ero KITJ

37 DKoornyeckre mpoodIeMbl
TETUIOHEPTETUKHI

13 O6o0maromuii ypok «MosekyspHast bubmuoteka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpoabHasi padora nmo reme

39 «MOJII:!KyJIﬂpHZI:ﬂ ¢puszuka. OcHoBBI buommorexa LIOK

https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI»
ArperaTHble COCTOSIHHS BEIEeCTBA.

40 ®a3oBbIc Hepexoabl (54) bubmunoreka LIOK
[TapooGpa3oBaHue U KOHICHCAIIHSI. https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunenue

41 AOCOIIOTHAS ¥ OTHOCHTEIIbHAS Bbubmunoreka LIOK




BJIAKHOCTh BO3/yxa. HachlleHHbIN
nap

https://m.edsoo.ru/ff0c64d8

Tsépnoe Teno. Kpucrannuueckue u
amopdHbIe TeTa. AHU3OTPOIHS

bubmunoreka LIOK

42 N
CBOWCTB KpHUCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KpucTauibl. COBpEMEHHbBIE MaTEPHAIIBI
[1naBneHue u KpucTaIU3aus.
43 VenapHas TEIIOTA IJIABICHUS buGnnorexa LIOK
A ’ https://m.edsoo.ru/ff0c6708
CyOmumariust
bubmunoreka LIOK
44 VYpaBHeHME TeI0BOro Oajzanca
p https://m.edsoo.ru/ff0c6820
OnexkrpoauHamMuka (224)
Daexrpocraruka (109)
45 OeKTpu3anys Tell. DIEKTPUICCKUI buGnnorexa LIOK
prsal ) p https://m.edsoo.ru/ff0c6bee
3apsi. J{Ba BUlIa 3EKTPUYECKHUX
3apsa0B
IIpoBOAHUKH, TUAIEKTPUKU U
46 nfn OBOJTHUKU 3aK(I:H COXpaHEHUA bubnnorexa LIOK
YHpOBOA ) P https://m.edsoo.ru/ff0c6becc
BJIEKTPUYECKOTO 3apsiia
B3aumopeiicTBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 31€KTPUIECKUI bubmmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
43 noss. [IpuHIMn cynepno3unuu bu6nuoreka [JOK
JJIIEKTPUYECKUX MOJeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabota cwit aieKkTpocTaTH4ecKkoro
but6mmoreka [IOK
49 noist. Ilorenmnuan. PasHocth

IIOTCHIAJIOB

https://m.edsoo.ru/ff0c6100




50

[TpoBOMHHKYN U JUDIICKTPUKHU B
3IEKTPOCTATUUECKOM II0JIE.
JusnexTpudeckasi IpOHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DnekTpoémMkocTh. KoHnencatop

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEeHHOTO
KOHJIEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnast pabota "N3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMIMPOBAIBLHOTO
arnmapara, CTpyHHOIro mpuHTEpa.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3zeMJieHHe IEKTPOIPUOOPOB
KonTpoabHasi padora nmo reme
«JIEKTPOCTATHKA»

55

T1oCTOSHHBIN DIEKTPUUECKUN TOK.
Toxu B paznnuHbix cpenax (1249)

DJIEKTPUYECKUH TOK, YCIOBUS €0
cymiectBoBaHus. [10CTOAHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akon Oma st
ydacTka Lenu

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIIaHHOE COCIMHEHHE
npoBoAHHUKOB. JlaboparopHas paboTa
«/3ydeHune cMEIIaHHOTO COCTMHCHUS
PE3HCTOPOBY

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410




57

PaboTa 1 MOITHOCTH JIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 115 IOJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«3mepenue DJ1C ucToOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUSI

0.5

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

59

PezepBubiil ypok. KoHTpObHast
padora mo reme
"JaexkTpoauHamMuka' /
Bcepoccuiickasi npoBepouHast
pabGora

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

60

O6o0maromuii ypok
«InexTponuHamukay / Beepoccuiickas
poBepoyHas padbora

bubmunoreka LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAs IPOBOAUMOCTb TBEPABIX
METaJUIOB. 3aBUCHUMOCTh
COMPOTHUBIICHUS METAJIOB OT
Temrepatypbl. CBEpXIIPOBOIMMOCTh

62

DIEKTPUUYECKHUI TOK B BaKyyMe.
CBoiicTBa JIEKTPOHHBIX MTYYKOB

63

[TomynpoBOIHUKH, UX COOCTBEHHAS U
IIpUMecHas MpoBoAuMOcTh. CBOMCTBA
p—n-nepexoza. [lonynpoBogHUKOBBIE
npubopsI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacrmiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLIUALIHS.
DneKTpoan3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba




DJIEKTPUUYECKUH TOK B ra3ax.

CamocTosTeIbHBIN U bubmuoteka [JOK

65 . 1
HECaMOCTOSTENbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKTpuYecKre Mpuodopsl U

66 YCTPOMCTBA M X MPAKTUUECKOE 1 bu6nuoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
Py0Oexnasi KOHTPOJILHAsA padoTa 1o

67 TeMe «DJIeKTPOCTATHKA. 1 bu6nuoreka [JOK
ITocTOAHHBIN 3JIeKTPUYECKHUI TOK. https://m.edsoo.ru/ff0c8a8a
Toxu B pa3Iu4HbIX cpeaax»

68 PesepBHblil ypok. O600maromumii ypok | bubnmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
[
JI:;_H Tema ypoxka Beero Koutpoabsnbie IIpakTuyeckue f::;?ennﬂ ngl;l;l;ziZfeﬂbHHe
padoThI padoThI pecypesI
OnekrpoanHamuka (1149) MarautHoe
10Jie. DJIEKTPOMArHUTHAs UHTYKIUS
(114)
[TocTosiHHBIE MATHUTHI U KX 1 bubmorexa [JOK
. https://m.edsoo.ru/ff0c9778

B3auMo/eiicTBre. MarHuTHOE 1oJe.
Bektop MaruuTHON MHAYKIMH. JInHUN
MarHUTHOW UHIAYKLIHHU
MaruuTtHoe 1noJje NpoBOJHUKA C
ToKOM. OnbIT DpcTena. | bubmmoreka [JOK
BzaumopeiicTBre TpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHnas pabora «3yueHue 1 | bubmmoreka [IOK
MAarHUTHOTO TOJIA KATYIIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleicTBMEe MarHUTHOTO TOJISI Ha
IPOBOAHMK C ToKoM. Cuiia Amnepa.
JlaGopartopHas pabota «/ccnenoBanue 1 1 bubmmorexa HOK

. https://m.edsoo.ru/ff0c9ac0
JEUCTBUSI MOCTOSIHHOTO MarHuTa Ha
paMKy C TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha
JBUKYIIYIOCS 3apSDKEHHYIO YaCTUILLY. 1 1 bubnnorexka HOK
Cuna Jlopenna. Pabota cunet Jlopenna https://m.edsoo.ru/ff0c9df4
CraproBasi KOHTpOJIbHasi padoTa
OnexTpoMarauTHas HHAyKIus. [lotok 1




BEKTOpa MarHuTHOW uHAyKImu. J1C
MHIYKIWU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papanes

JlaGopaTtopHas pabora «HcciaenoBanue
SIBTICHHSI DJIEKTPOMArHUTHON
WHTYKITHF

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SBIEHUE
camouHaykiuu. IJIC caMOMHIyKIIUH.
DHeprusi MarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHMTHOE T0JIE

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

TexHudeckue yCcTponucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI,
JNIEKTPOMAarHUTHI, JJIE€KTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLl,
WHAYKIIMOHHAs TI€Yb

10

Ob6o06maromuit ypok «MarautHoe
nose. DIEKTPOMArHUTHAS HHIYKIIHS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtpoabnas padora no reme
«MarnuTHoe 1noJie.
DJIEKTPOMAarHUTHAs1 MHAYKIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

Kosnebanns u BoaHs! (249)
MexXaHU4ecKHe U DIIEKTPOMATHUTHBIE

KkoJiebanus (94)

CBOOOTHBIE MEXaHUYECKHE
Kosiebanus. ['apmMoHnUecKue
KoneOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJICOAaHUH.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «lccrnenoBanme




3aBUCUMOCTH IIEPHOJA MAJIBIX
KoJIeOaHUH TPy3a HA HUTH OT JUIMHBI
HUTU U MacChl Ipy3a»

14

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
3JICKTPOMAarHUTHBIC KOJICOAHHUS B
UJICATLHOM KOJieOaTeIbHOM KOHTYpE.
AHaJ'IOI‘I/IH Me)KI[y MEXAHUYCCKUMU U
BHGKTpOMaFHI/ITHBIMI/I KOHe6aHI/I$IMI/I

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aKOH COXpaHEHUS
SHEPruu B UI€aJIbHOM KOjeOaTeIbHOM
KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxarIuX
KosieOaHusAX. BeHyX1eHHBIE
MexaHu4deckue kojedanus. PezonaHc.
BbIHYX/1€HHBIE 2JIEKTPOMAarHUTHBIE
KosieOaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslii Tok. CHHYCOUIANbHBIN
MepEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAYCHUE CUJIBI TOKA U
HaIPSKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaayda u moTpedaeHue
3IIEKTPUYECKON SHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IEKTPUYECKOTO 3BOHKA,
reHepaTopa MEPEMEHHOr0 TOKA, JIMHAN
JNeKTponepesad

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKH IIPU




IIPOM3BOJICTBE IEKTPOIHEPTUH.
KynsTypa ncnonb3oBanust
JJIEKTPO’HEPIUH B ITIOBCEAHEBHOM
KU3HU

MexaHndecKne 1 DJICKTPOMATrHUTHEIC

BOJIHEI (59)

Mexanndeckue BOJIHBI, YCJIOBUS

bu6mmoreka [IOK

21 pactpoctpanenus. [lepuoa. CkopocTb https://m.edsoo.ru/ff0cca54
pacipoCTpaHEHUs U JIMHA BOJIHBI.
[Tonepeunsie U TPOI0JIbHBIE BOTHBI

2 3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubanorexka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIIEKTPOMAarHUTHBIE BOJIHBI, UX

23 cBolicTBa U ckopocTh. [llkama bubmmorexa [JOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUUnBI paTUOCBS3U U

24 TeneBuAeHus. Pa3zButue cpeacts
cBs3u. Pagnosnokanus

25 IIpoMe:xxyTOYHASE KOHTPOJIbHAA bubnuoreka [IOK
padora «KoJsieOaHusi 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
Onruka (104)

26 [IpsamonuHEHOE pacipoCTpaHEHUE bubanorexka HOK
CBETa B OAHOPOAHOU cpeze. ToueuHbli https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyd cBera
OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS

27 cBera. [TocTtpoenune n3o0paxkeHuii B bubmorexa HOK

https://m.edsoo.ru/ff0cd4e0

IIJIOCKOM 3€pKaje

28 [Ipenomnenue ceeta. [TonHoe bubmorexa [JOK

https://m.edsoo.ru/ff0cd7{6




BHYTpEHHee oTpakeHue. [IpenenbHbiii
YI'OJI IIOJIHOI'O BHYTPEHHETO
OTpaXKEHUs

29

JlaGopaTtopHas paborta «M3mepeHue
MOKa3aTeJsl MPEIOMIICHHST CTEKIIa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunzsl. [Toctpoenue n3odpaxxeHuil B
nuH3e. DopMysia TOHKOM JIMH3BL.
YBenuueHue JIMH3bI

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaboparopHas pabota «lccrnenoBanue
CBOWCTB M300PKCHHI B JIMH3AX»

32

Hucnepcus cBeta. CoKHBINA COCTaB
6enoro cBera. Llet. JJaboparopHas
pabota «Habmonenue aucrnepcun
CBETa»

33

WNurtepdepentus cera. udpakius
cBeta. JlubpakuroHHas penéTka

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHGpG‘-IHOCTb CBCTOBBIX BOJIH.
[Tonspuzanus ceera

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuueckre mpuOOpHl U YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOTO IPUMEHEHUS

36

OCHOBEI cOEeNMAILHON TEOPUH
OTHOCHUTEIBHOCTH (44)
['paHuIIBI TPUMEHUMOCTH

KJIaccnueckor MexaHuku. [locrynarsl
CIIELHAJIbHON TEOpUU
OTHOCHUTEIIBHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTETBHOCTh OJTHOBPEMEHHOCTH.
3amesieHne BpEeMEHH B COKpaIlleHNe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfad42




JUINHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON

38 yacTuilbl. CBsSI3b MacChl C YHEPTUEN U buGnnorexa LIOK
https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHUS TTOKOS
KonTpoabHasi padora «Onruka.
39 Ocnol;m cneunlz)mbnoii TeopuM bubmorexa LIOK
https://m.edso0.ru/ff0cf6{0
OTHOCHTEJIbHOCTH»
KBanToBas dusuka (154) DneMeHTHI
40 KBaHTOBOU ONTHUKH (69) bubmuorexa [JOK
®oronsl. opmyna [Inanka. Dueprus https://m.edsoo.ru/ff0cfel6
U UMITYJIEC (OTOHA
OTKpBITHE U UCCIICIOBAHNE Bu6morexa IOK
4 porospdexra. Onbrrer A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonkbl poTodrdhdekra. YpaBHeHHE
42 SﬁHMTegﬂa I[H(ls)l(b(l)OToa(b(;@)eKTa. bubmmorexa [TOK
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuma» horoddpdexra
Hasnenue ceera. Onbith [1. H.
43 JleOeneBa. XuMHU4ECKOE IeHCTBUE buGnnorexa LIOK
https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTpoiucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
doTorieMeHT, POTOAATUHK, COTHEUHAS
OaTapesi, CBETOINOT
45 Pemenue 3aga4 mo teme «3J€MEHTHI bubmuorexa [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
46 Crpoenue aToma (44) bubmuorexa [JOK

Mogens atoma TomcoHa. OIBITEL

https://m.edsoo.ru/ff0d091a




Pesepdopna no paccesiHuIO 0-4aCTHILL.
[InanerapHas Mozeb aTOMa

47

ITocrynatel bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

Wznyyenue u normouieHue GOTOHOB
IIpU MEpPEeX0/ie aTOMa C OJTHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl ciekTpos

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BousiHOoBBIE CBOMCTBa yacTul. BoyiHbI
ne bpoiing. KopnyckynsipHo-BOJTHOBOM
nyanu3Mm. CIIOHTaHHOE 1
BBIHYKJICHHOE

n3nyyenue. KourpouabHas padora mo
Teme «KBaHTOBas Teopusi
JIEKTPOMATHUTHOI0 M3JIyYeHUs»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

ATomHoe sapo (54)
OTKpBITHE PAAMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocrasa

PAAUOAKTUBHOI'O U3JTYYCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
u3ny4yeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DIIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMma-uznydyeHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIIpE.
SnepHble peakuuu. SAnepHbId peakTop.
[TpoGaembl, MepCIEKTHBHI,

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1356




9KOJIOTHYECKHE aCIIEKTHI SIepHON
SHEPTreTUKHU

54

DneMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeTtoibl HA0MIOACHUS U
PEruCTPALIMH 3JIEMEHTAPHBIX YaCTHUL.
Kpyrnslii cton «@yHaaMeHTalbHbIE
B3aUMOJICUCTBUS. ENUHCTBO
$u3nUecKoil KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DJIEMEHTEI aCTPOHOMUU U
actpodusuku (74)
DTanbl pa3BUTHS aCTPOHOMUH.

[IpuxnagHoe 1 MUPOBO33PEHUYECKOE
3HaYEHHUE ACTPOHOMHHU. BuJt 3BE34HOTO
HeOa. Co3Be3aus, sipKue 3BE3/IBI,
IIJIaHCTHI, UX BUIUMOC IBUKCHUC.
Conneynas cucrema

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CosHua U 3BE311

57

3BE3bI, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/IbI IIaBHOU
nocie0BaTeNbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBotonnu CoJIHIA U 3BE3NT

58

Mueunsiii [IyTe — Hama [Manaktuka.
IMTonoxenue u nrxeue CoyHIIa B
lNanmaxrtuke. ['anaktuku. YEpHbIE ABIPBI
B fAJIpax rajakTUK

59

Bcenennas. PasOeranue rajlakTuk.




Teopust bosbiioro B3peiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUH

61

Py0e:xxHasi KOHTpoJIbHast padoTa

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIMAIbHON U
ITUYECKOU chepax AesITeNbHOCTH
YyesjoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3UKA U aCTPOHOMUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHUpa

64

O6o06matromuii ypok. Posb
buzndecKkoit Teopuu B HOPMUPOBAHUH
MIPEICTABICHHUH 0 QU3NIECKOM
KapTHHE MHpa

65

Ob6o06maromuit ypok. Mecto
(bU3HUIECKON KapTUHBI MUPa B 0011IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC

66

PesepBHbIi ypok. MaruutHoe 1ose.
DNEeKTpOMarHuTHAsE HHIYKIHS

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

66







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KITACC

Kon
NMpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPaX poilb W MeCTO (PU3UKH B
(hOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

mronen

10.2

VY4YuTBHIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (PU3MYECKHX MOJEINei:
MaTepuaibHas TOYKa, MHEpIHUalbHas CHUCTeMa OTCU&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBIN I'a3; MOJCIN CTPOCHMS ra30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYECUHBIM OJJICKTPUYECKUU 3apsii — IPU PELICHUU

bu3nuecKux 3aaa4

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH X HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpHH
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJMHEIHOE JBIKEHUE, CBOOOIHOE TaleHue
TeJN, JBIWKEHHE N0 OKPYXHOCTH, WHEpLHs, B3aHUMOJCHCTBHE TEI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOCHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHeHHe o00BhEMa Tenm Tpu  HarpeBaHHH
(oxJTaXKIeHNN), TEIUIOBOE paBHOBECHE, HCIIAPCHHE, KOHCHCAIHS,
MJIaBJICHUE, KPUCTAJUIM3alKs, KHUIICHHE, BIAXHOCTh BO3/YyXa,
MOBBIIICHHUE JABJICHUS ra3a MPH €ro HarpeBaHWU B 3aKPHITOM COCYJE,
CBSI3b MEXOY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipolieccax;

AJIEKTPU3ALNS TEN, B3aUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCHOJIb3ys (U3HUECKUe
BEJIMYMHBI: KOOpAUHATA, MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYecKas DHEprus,
MOTEHLIMAJbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; TP OMMCAaHUM MPABHIILHO TPAKTOBATH (PU3UUECKHI CMBICIT
UCTOJb3yEeMbIX BEIMYMH, MX O0003HAueHWS W EAMHUIBI, HAXOIUTh
(bopMyIIbl, CBSI3BIBAIOUINE JAHHYIO (PU3UYECKYIO BEIMUYHUHY C APYTUMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEJI MW TEIJIOBEIC




SBIICHUS, UCHONB3YS (U3MUECKHE BEIMYHUHBI: JaBJICHHE Trasa,
TEMIIEpaTypa, CpeAHss KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHYHAsI CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTPEHHss »HHeprus, pabora rasa,
KO3((UIIMEHT TOJEe3HOr0 JEHCTBUS TEIUIOBOTO JIBHTaTeNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICIT
UCIIOb3YEMBIX BEIMYHMH, WX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(GbopMyIIbl, CBSI3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUECKUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCIONB3ys  (hu3mveckue
BEJIMYUHBI: QNIEKTPUYECKUI  3apsl,  JJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TOJIS, TOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OIMCaHWH TPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIB3YEMbIX
BEeIMYMH, WX OOO3HAYCHHMs] ¥ EJWHUIBI; YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3NYECKUE TMPOLECChl U  SIBICHHUSA, HCIOJb3Ys
(bu3MYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HbroTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM DHEpIuH,
3aKOH COXpaHEHUsl UMITYJIbCa, MPUHILIUI CYNEPHO3ULIUUA CUJl, TPUHIIUIT
paBHOIIpaBUsS HHEPUUAIBHBIX CHUCTEM OTCUETA; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBSI3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUKEHHS MOJIEKYN C
aOCONFOTHON TeMIepaTypoi, MEpBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHHUs »DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQXEHUE U yCIIOBUs (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3Iu4aTh YCIOBUS MX 0O€30MaCHOTO

HCIIOJIb30BaHHUA B HOBCCILHGBHOﬁ KHN3HHU

10.9

BrimonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBH‘IeCKI/IX SIBJICHUU U
MIPOIIECCOB C UCMOJIB30BAHUEM IMPSAMBIX M KOCBEHHBIX M3MEPEHHI; TIPH
aToM (dopmyaupoBaTh MpobiemMy (3agady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB mpsAMbIC W KOCBCHHBIC H3MCPCHUA (bH3I/IquKI/IX

BEJIMYMH; MPHU 3TOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUS U




HUCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYCCKUMHU BEIIHYHHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HW3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYyYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYUH B BUJIE TAOJIUIl U TPadUKOB, JI€7aTh BBIBOJIBI 11O

pe3yjabTaTaM HCCICIO0BaHMA

10.12

CobOmromaTe mpaBmiia 0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHU B paMKax y4eOHOro OSKCIEPHUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENBHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aaHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHBl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckue BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Uil €€ peIeHHs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD MOJYYEHHOTO 3HAYCHUS

(hbUBUYECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe NpH  pelICHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JUIsl TIOMCKa, CTPYKTYPUPOBAHUS,
MHTEPOpPETAllMA M TPEJICTaBICHUS y4eOHOM W HAay4HO-NOMYJISPHOMN
uHpOpMalHY, TOIYYEHHON M3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBoauTE MpHUMEpHl BKJIala POCCUUCKUX W 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIErO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOM
KHU3HH 7151 o0ecrieyeHns 0€30MacHOCTH Py 0OpalleH!H ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJI1 COXPAHCHMs 3I0pPOBbS H

cOOJTI0ICHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY’KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHHUEM Pa3UYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeaciiarTh
00SI3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pellIEHHEe paccMaTpUBaeMoOi mpoodiieMbl




11 KJTACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero o0pa3oBaHus

11.1

JleMOHCTpHpOBAaTh Ha TMpUMepax polb U MecTo (HU3UKH B
(hOpMHUPOBaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHUW, B MPAKTUYECKON AEATETbHOCTH

JIO/IeH, IIETTIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uTHIBaTh TPAaHULBI IPUMEHEHHS] U3yYEHHBIX (PU3MUECKUX MOJIENICH:
TOYEYHBIN AIEKTPUUECKUN 3apsf, sAepHast MOJENb aTOMa, HyKJIOHHAs

MO/IEJIb AaTOMHOT'O Si/ipa MPH peleHNH (PU3NIeCKHUX 3a1a4

11.3

Pacnio3naBate (usmueckue sBIeHUS (MPOIECCH) U OOBACHATH WX HaA
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYEcKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMOJICVICTBUE MAarHuTOB,
ANEKTPOMATrHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U ABWXKYIIMMCS 3apsl, 3JEKTPOMarHUTHbHIE
KojeOaHus W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTepdepeHuus,  audpakuus U
MOJIIpU3alvsl CBETa, AMCIEPCUs cBeTa, (OoTOodIeKTpudecKuil dhdexT
(botordexrt), cBeTOBOEC maBIEeHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh H3y4YEHHbIE CBOMCTBa  BellecTBa  (IJIEKTPUUECKHE,
MarHuTHBIE, ONTHYECKHE, DIIEKTPUIECKYI0 MPOBOANMOCTE Pa3INYHBIX
Cpell) U DJJIEKTPOMArHUTHBIC SBIEHUS (TMPOIECCHI), HCIOIb3Ys
¢u3znyueckre BENUYMHBL:  JJEKTPUUECKUH  3apsal, Ccuila TOKa,
ANEKTPUYECKOE  HANpPSHKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHUE,
paszHocTh moteHnmanoB, DJIC, pabora Toka, MHAYKIHS MarHUTHOTO
oy, cuia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTrUsl AJIEKTPUYECKOT0 M MArHUTHOTO MOJel, MepuoJ U YacTtoTa
KojeOaHuii B KoJebaTeTbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MpoIlecce
FapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJIeOaHUH, ¢dokycHoe
paccTosiHue U OINTHUYECKas CWJIa JIMH3bI;, MPU OMHMCAHUU MPAaBHIBHO
TpakToBaThb (U3WYECKUH CMBICT HUCHOJB3YEMBIX BEIMYMUH, HUX
0003HAYCHHUSI W EIUHHIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

AAaHHYIO (1)I/I3I/I‘IGCKyIO BCJIMYMHY C APYTUMH BCIMYNHAMUA




11.5

OnuceIBaTh N3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCTIOIb3YS
(bU3NYECKHEe BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI W 4YacTOoTa CBETa, SHEPruss M HMIOyJIbCc (oToHA, mepuon
rojypacnajaa, »SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICI UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYCHHUS W EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BEIYUCIIATD

3HauYe€HHUE (PU3NYECKON BETUUHHBI

11.6

AHanu3upoBaTh (U3MYECKHE MPOLECChl M  SBICHUS, MHCIONb3YS
¢busznyeckne 3aKOHBI M NOpUHLUIOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MapajIeIbHOTO COEAMHEHUsI MPOBOJHUKOB,
3akoH JDxoyns — JleHua, 3aKOH 3JE€KTPOMAarHUTHOM MHAYKUWH, 3aKOH
MPSMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS OJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJbCa, 3aKOH COXPAHEHMS JIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro uucia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MNOph OSTOM pa3inyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHYEeCKOE BBIPAKCHUE U YCIOBUS

(TpaHuIlBl, 007IACTH) TPUMEHUMOCTH

11.7

OHpe,Z[e.H}ITB HaIlpaBJICHUC BCKTOpa HWHAYKIHMU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMMepa v cuibl JlopeHna

11.8

CTpOI/ITI: n  OIIMUCHIBATH I/I306pa)K€HI/I€, co3aaBacMo€  IMJIIOCKHM

3€pKajioM, TOHKOW JIMH301

11.9

BEIMONTHATE SKCIIEPUMEHTEHI TI0 UCCIICAOBAHUIO (PU3NICCKHUX SBICHUN U
MIPOIIECCOB C UCIOJB30BAHUEM IMPSAMBIX M KOCBEHHBIX M3MEPEHHIA; TIPU
3ToM (QopMyIHpOBaTH TpoOJieMy (3alady) W THUNOTE3Y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY M3  MPEAJIOKEHHOTO

000pynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBObI

11.10

OcymecTBiATh TpsIMbIE W KOCBEHHBIE M3MEPEHHs] (PU3UIECKHX
BEJIMYMH; MPHU 3TOM BBIOMpPATh ONTHUMAJbHBIA CHOCOO H3MEpEeHUs M

HCIIOJIB30BaTh U3BECTHBIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM
NpSIMBIX ~ U3MEPEHUM; IMpU ITOM KOHCTPYHMPOBAaTh YCTAHOBKY,
(buKcupoBaTh PpPe3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 pe3yiIbTaTaM

Hucciaca0oBaHus

11.12

CoOmtomate mpaBmia 0Oe30macHOro TpyJna TpU  MPOBEICHUH




UCCIICIOBAaHUH B paMKax Y4eOHOro »HKCIepUMEHTa, Y4eOHO-
UCCIEA0BaTENbCKON U IPOEKTHOM AEATEIbHOCTH C MCIOJb30BAaHUEM

M3MEPUTEIBHBIX YCTPOHUCTB U J1a00PaTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aJaHHOM (DU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETUUMHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ pelieHHUs,
IPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD MOJYYEHHOTO 3HAYCHUS

(hbUBUIECKON BETMYUHBI

11.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKIEHHUI C OMOpON Ha U3y4EHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

11.15

Hcnonp30BaTe HpH  pelICHUMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TOHMCKa, CTPYKTYPUPOBAHUS,
MHTEpOpPETAllMA M TPEJICTaBICHUS y4eOHOM W HAay4HO-NOMYJISIPHOMN
uHpOpMalKY, TOIYYEHHON M3 Pa3INYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJIM3UPOBATH MOIyYaeMylo HH(OPMALIHIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUSI MallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3nuyarh YCIOBHS HUX O€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBoAMTH TIpPUMEpPHI BKJIaJa POCCUHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pPasBUTUC TCXHUKH U TEXHOJIOTHt

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (PU3UKE B IMOBCETHEBHOM
KU3HH 111 oOecrieueHrs 6€30macHOCTH IpH OOpaIieHHH ¢ MpUuOopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, MJII COXPAHEHHs] 370pPOBbsl H

COOJTFOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKpYKaIOIIEeH cpee

11.19

PaGotath B Tpynme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINIbl,  pPAlHOHAIBHO  PACHpPEIENATh
O0SI3aHHOCTM M IUIAHUPOBATh JIEATENBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJeKBAaTHO OLEHMBATb BKJIAJ KaXKIOrO0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon
paznena

Koxa npoBepsiemoro
3jIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METOBbI ITO3HAHMS OKpYXkKarolero Mupa. Posb
SKCIIEpPUMEHTa M TEOpUU B  IIpolecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MonenupoBanue (u3nYecKUX SBICHUH U
npoueccoB. Hayunsie runoressl. Ouzndeckue
3aKOHBI U Teopuu. ['paHUIBl TPUMEHUMOCTH
buznyecKkux 3aKOHOB. [TpuHnmn
coorBercTBUs. Pombp M Mecro Qu3MKu B
hopmMupoBaHUHT COBPEMEHHOW  HAy4HOU
KapTUHBI Mupa, B [IPaKTUYECKON

NEeITEIbHOCTH JTI0IEH

MEXAHHWKA

KNMHEMATHKA

2.1.1

MexaHn4eckoe ABHKCHUE. OTHOCHUTEILHOCTh
MEXaHHUYCCKOT'O ABHXKCHU. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUabHOW TOYKH, UX MPOEKIMH Ha OCH
CUCTEMBbI KOOpJIMHAT. Crnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBOKEHUE. ['padpuxu
3aBUCUMOCTH KOOP/IMHAT, CKOpPOCTH,
YCKOpEHUS, IyTH u NIEpEMEIICHUS

MaTepHaanoﬁ TOYKHU OT BPECMCHHA




CBoOopaHoe majienne. Y CKopeHue CBOOOTHOTO

HajacHus

KpuBonuneiinoe naBwxeHue. PaBHOMepHOe
NBWKEHWE  MaTepUalbHOM  TOYKM  TIO
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAs
CKOpOCTb. [Tepuon u 4acToTa.

[leHTpOCTpEMUTEIIBHOE YCKOPEHUE

Texnuyeckue YCTPOMCTBA: CIIUJIOMETD,
IBVOKCHHE CHApsAIOB, LENHBIE M PEMEHHBIE

nepenadn

[IpakTuueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. HUccaenosanue
COOTHOIICHUSI MEXKy MyTSIMH, NMPONICHHBIMU
TEJIOM  3a  IIOCJIEIOBATEIbHbIE  PaBHBIE
MPOMEXYTKH BPEMEHH MIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HA4YaJbHOM CKOPOCTBHIO, PaBHOM
Hyo. M3ydeHne NBUKEHHUs IapUKa B BA3KOU
KUIAKOCTU. V3ydyeHme  JBUWXKEHHsA  Telna,

OpOLIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBLHOCTHU I'annnes.
IlepBeii 3akoH Hbrorona. MuepruanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uuuu

CHJI

223

Bropoii 3akoH HberoroHa mms MarepuanbHOU
TOYKM B HWHEPUMAIBHOW CHCTEME OTCUYETA
(UCO). Tperuihi 3akon HploToHa and

MaTCpHaJIbHBIX TOUCK

22.4

3aKOH BCEMUPHOTO TATOTeHUS. Cuiia TSKECTH.

IlepBas kocMHuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIBKCHUA u cuiia TPCHUMA IIOKOAI.

Koaddurnment tpenns. Cuna conmpoTUBICHHS




IIpH ABVXKCHUU TEJIa B dKUAKOCTH HUJIN I'a3e

2.2.7

HOCTyHaTeJ'IBHOG M BpamaTCJIbHOC IBHUXCHUC

a0CoOOTHO TBEPOTO Tena

2.2.8

MOMEHT CHJIbI OTHOCUTEIIBHO OCHU BpalllCHHUS.
[Inevo cunbl. YCaoBUA paBHOBECUS TBEPIIOTO
tena B UCO

229

TexHudyeckne  yCTpOMCTBA:  IOJALIUITHUKH,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTrueckue padoTel. 3yueHne IBUIKEHUS
Opycka 10 HAKJIOHHON TMJIOCKOCTH O]
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B jAepopMupyeMoll TpPYyKHMHE U PE3UMHOBOM
oOpasme, OT BEIWYHMHBI UX JAeGOopMaIIHH.
HccnenoBanue ycinoBuii paBHOBECHUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIeHUs

23

3AKOHBI

COXPAHEHUMA B MEXAHUKE

2.3.1

Nmnynbc maTepuanbHOW TOYKHA, CHUCTEMBI
MaTCpHUaJIbHBIX TOYCK. I/IMHyHBC CHJIbl U

HU3MCHCHUEC UMITYJIbCa TCJIa

232

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE NBUKEHUE

233

PaGora cuiiet

234

MOoIIHOCTD CHJIBI

235

Kunernueckas sHeprus MatepuaibHON TOUYKH.

Teopema 0 KHUHETUYECKOU SHEPIUU

2.3.6

IlorenumaneHas sHeprusa. lloreHnmanbHas
JHEprus YIIpyTo ne(popMHUpOBaHHON
npyxkuHbl. [loTeHnuManbHas DJHEprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIH

2.3.7

HOTGHI_[I/I&]'II)HBIG N HCINOTCHLMAJIBHBIC CHIIBI.
CBs3b pa6OTH HCIIOTCHIMAJIBHBIX CHUII C
N3MCHECHUCM MEXaHUYeCKOM OHEPIrun

CUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUn

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHnueckue yCTpOWCTBA: JBUIKEHHE PaKeT,
o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Teln MpU HEynpyrom yzaape.

HccnenoBanne cBsi3u  pabOTBI  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jia

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OcHOBHBIE MOJIOKECHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHHU. bpoyHoBckoe
nskenue. uddysus. Xapakrep IBUKEHUS U

B3aMMOJICHCTBUS YaCTHUL] BEIECTBA

Mogenu cTpoeHusT Ta30B, KUIKOCTEH H
TBEPABIX Tel W  OOBSCHEHHWE  CBOMCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonudecTtBo —BemiecTsa.

[TocTostHHast ABoraapo

TemnoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [Ilkana remneparyp Llenscust

Mopgens  uAeadpbHOrO  rasa. OcHoBHOE
ypaBHCHHE MOJICKYJISIPHO-KHHETHICCKOM

TCOpUHN UACAIIBHOT'O Ir'a3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPIMM TEIUIOBOIO JBMXKEHUS

yactul rasa. [llkana remneparyp KenpBrHa

VpaBuenue Knanelipona — Menngeneesa.

3akoH /lampToHa

l"azoBbIe 3akoHBI. M30mpo1IecChl B U€aTbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

O6apomerp




3.1.10

[IpakTrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM komHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSTHUS

pa3speKEHHOTOo rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHsA
DHEPrusi TEPMOJUHAMMYECKOHM CUCTEMBI H

CcocoObl €€ U3MEHEHUS

322

KonuyectBo Temnotsl u pabora. BHyTpeHHss

OHEPIHUA OAHOATOMHOI'O NACAJIIBHOI'O ra3a

323

Buael Tenmonepenauu: TEmIONPOBOIHOCTb,
KOHBEKLIMs, U3NydeHHE. TeroéMKOCTh Tena.
VnenpHas TEIIOEMKOCTL BellecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIEpEaauC

324

[TepBrIii 3aK0H TepMoauHamMuku. [I[pumenenue
IIEPBOTO 3aKOHAa  TEPMOIAMHAMUKHU K
u3onpoueccam. ['paduueckas mHTepnpeTarus

paboTsI raza

3.2.5

TertoBble mamuHbl. [IpuHUMIBL IEUCTBUS
TEIUIOBBIX MammuH. [IpeoOpa3zoBanus sHEPrUu
B TemioBbix MammHaxXx. KoaddumueHt
none3snoro  geiictBus  (mamee —  KILJI)

terioBol MamuHbl. [ukin Kapao u ero KI1J]

3.2.6

Bropoit 3aKOH TEPMOAVHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TenuoBble JBUTATEIH. DKOJIOTHYECKHE

POOJIEMBI TETIIIO3HEPTETUKH

3.2.7

TexHuueckue YCTPOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAWJIBHHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOSHMA BEIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHAeHcarus. Mcnaperne




u KUIICHHUE. VY nenbHast TEIJI0Ta
napooOpa3oBaHus. 3aBUCUMOCTb TeMITEPaTypPbl

KUIICHHUA OT JaBJICHUA

AOcCoNIOTHAE ¥ OTHOCHTEIBHAS BIIAXKHOCTh

332 BO3ayxa. HacelenHslil nap
Teépmoe  Teno. Kpucrannnueckue 51
333 amop(dHBICe Tenma. AHH30TPONHS  CBOWCTB
o KPUCTAJLIOB. Kunkue KPUCTaJUIBIL.
CoBpeMeHHbIE MaTepHUATbI
334 [InaBnenne u Kpuctauzauus. Y aenbHas
o teruiora TiaBneHus. Cyomumanus
335 YpaBHEHHE TEIJIOBOTO OamaHca
TexHHUecKHe yCTPOWCTBA: THUTPOMETP H
136 MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
o MOJIy4E€HHUSI COBPEMEHHBIX MaTepUaloB, B TOM
YHUCJIe HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHUHI
337 [IpakTuueckue paboThl. N3mepenue
o BJIQXKHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
ny DnekTpu3anus Tejl. JJIeKTpudeckui 3apsia. JIBa
o BU/JIA AJIEKTPUUECKUX 3apsiIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
MOJIYITPOBOIHUKHU
4.1.3 3aKOH COXpaHEHUs NEKTPUUYECKOTO 3apsaa
4.14 B3aumopeiictsue 3aps10B. 3akoH Kynona
4.1 DneKTpuuecKoe noJie. Hanpsxéanocts
415 ANEKTPUYECKOTO OJIS. [TpuHuMn
o cynepno3uiuu.  JIuHUM ~ HanpsHKEHHOCTH
AIEKTPUYECKOTO OIS
416 PaGora cunm  3I€KTPOCTATUYECKOrO  MOJS.
o [Torenmman. Pa3HOCTh MOTEHLIMATIOB
417 [IpOoBOAHUKK M NUANEKTPUKH B IMOCTOSHHOM

SJICKTPUYCCKOM IT0JIC. I[HBJIGKTpH‘-I@CKaH




IMPOHUIIACMOCThb

DIIEKTPOEMKOCTb. Konaencarop.
4.1.8 DNEeKTPOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOTO KOHACHCATOpa
TexHuueckue  yCTPOMCTBA:  AJIEKTPOCKOT,
419 ANNEKTPOMETpP, DJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41,10 IIpakTnueckue paboThI. N3mepenue

ANIEKTPOEMKOCTH KOHJICHCATOPA

4.2

IMIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcaoBus CYIICCTBOBAHUA IIOCTOSIHHOI'O

4.2.1 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [IocTOsTHHBIN TOK
422 Hanpsioxenune. 3akon OMa 1151 yuacTka Henu
Y DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBbHOE
o COMPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHoe, napajieJbHoe,
o CMEIlIaHHOE COeMHEHNE TPOBOHHUKOB
Pabota anexTpudeckoro Toka. 3akoH JIkoyis
4.2.5
— Jlenua
4.2.6 MOUIHOCTB JIEKTPUYECKOTO TOKA
anekTpoaBrkymmas cuna (mamee — JJC) wu
427 BHYTPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma i TOTHOW  (3aMKHYTOM)
anekTpudeckoit nenu. Kopotkoe 3ambikaHue
DneKTpoHHas MIPOBOIMMOCTD TBEPBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTUBJICHUS
o METaJJIOB oT TEeMIIepaTyphI.
CBepXIpoBOAMMOCTh
Y DJIeKTpUYECKM TOK B Bakyyme. (CBoiicTBa
o AJEKTPOHHBIX MTyYKOB
4.2.10 [MonmynpoBonuuku. CoOCTBeHHAs! M IPUMECHAs




MPOBOJUMOCTh MOJIYTPOBOAHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBBEIE TPUOOPHI

4.2.11

DNEeKTPUYECKUI  TOK B DJIEKTPOJUTAX.
DNeKTpOoIUTHYECKas IUCCOLAIINSL.

OneKTpoan3

4.2.12

DNeKTpUYECKUil TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSTEIbHBIN
paspsan. Paznuunble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIiepmeTp,
BOJIBTMCTD, peocTar, NCTOYHHUKU TOKa,
AJIEKTpOHarpeBaTebHbIe npuOopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BaKyyMHBIN JTIO]T,
TEPMUCTOPBI u (boTOpE3UCTOPHI,

MTOJTYITPOBOTHUKOBBIA THOJ, TaTbBaHUKA

4.2.14

IIpakTnueckue paboThI. N3zyuenue
CMELIAHHOTO COEIMHEHMSI PE3UCTOPOB.

N3mepenne 3JIC HUCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnportusieHus. HaOmronenue

3JIEKTPOIH3a

11 KJTACC

Kon
pasnena

Koanposepsiemoro
3jIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3.1

IlocTtosHHEIE MarHuThl. B3aumonelcTtBue

IIOCTOSAHHBIX MAarHuTOB

432

MaruuTtHOoe mone. BekTop MarHuTHOU
uHaykuud.  [lpuHun — cynepnosuiui.
Jluamm mMaruuTHOM uWHAaykuuu. Kaprtuna
JIMHUM  MAarHuTHOW  HMHAYKUMH  T10JA

IIOCTOSHHBIX MarHuToB




MarautHoe 1OJ€ NPOBOJHUKA C TOKOM.
KapTuHa nuHUH 101 AJUHHOIO MPSMOTO

IMPOBOAHHMKA MW 3aMKHYTOI'0O KOJIBLIEBOI'O

433 NPOBOJIHKKA, KAaTYIIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
Cuna JlopeHua, €€ MOAYJb U HallpaBJEHUE.
JIBrbokeHue  3apsDKEHHOM — 4acTUIBl B
433 OIHOPOJHOM MArHMTHOM mone. PaGora
cunbl JlopeHua
4.3.6 SIBrieHME NEKTPOMArHUTHON UHIYKIIUHA
4.3.7 [ToTok BekTOpa MAarHUTHOM MHIYKIIMU
O/1C nHAYKIMH. 3aKOH JIEKTPOMarHUTHOU
4.3.8 unyknun dapanes
BuxpeBoe asnextpuueckoe moge. IJC
WHIYKIMA B TIPOBOJHUKE, JBHXKYIIEMCS
4.3.9 MOCTYNATeNbHO B OJJHOPOTHOM MAarHUTHOM
IoJjie
4.3.10 [IpaBuno Jlenna
NHayKTUBHOCTB. SIBIEHME CAMOMHIYKIUH.
4.3.11 OJ1C caMOMHIYKIIMU
DHeprusi MarHUTHOTO TIOJISI KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIe
TexHuueckue  yCTPOWMCTBA:  TOCTOSTHHBIE
MAarHHUTEI, AIIEKTPOMArHUTHI,
43.14
AJIEKTPOBUTATETb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS T1€Yb
[IpakTuueckue paboTHL. N3yuenue
MarHUTHOTO TIOJISi KATYIIKH C TOKOM.
43.15 HUccnenoBanme AEMCTBUS  MMOCTOSHHOTO

MarHurTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHGKTpOMaFHI/ITHOfI HHAYKIIHUU




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

Konebarensnast cucrema. CBOOOIHEBIE
Kosnebanusa. ['apMOoHMYECKHe KoyeOaHUs.
[lepmon, wacrora, ammumTyna u ¢asza

KoOJIeOaHu

[Ipy>xuHHBI MasTHUK. MaremaTudyeckui

MasiTHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOaHMIA.
Kunematuueckoe " JTUHAMUYECKOE

OITHCaHKE K0JIe0aTEILHOTO JABHKCHU S

[Ipespamenue JHEPIruu pu
rapMOHMYECKUX  KojeOaHusx.  CBs3b
aMILIATY /b KoJIeOaHU HUCXOJHOM
BEIMYMHBI C aMIUIMTyJaMHU KoJjieObaHuil eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJICOaHMS B
UACaTbHOM  KOJIEOATeIbHOM  KOHTYpE.
AHanorus MeEXIy MEXaHHYECKMMH |
3JIEKTPOMAarHUTHBIMH KOJICOAHUSIMHU.

®opmyna ToMcoHa

3aKOH COXpaHEHHS PHEPTUU B UICATBHOM

KoJe0aTeTbHOM KOHTYpE

BreiHyKIeHHBIE MEXaHUUYECKUE KOJIeOaHus!.
Pe3onanc. Pe3onancHas KpHBasl.
BeiHyX1cHHBIE JJIEKTPOMAarHUTHEIE

KOJICOaHU.

Ilepemennbii  Tok.  CuHHycOMAANbHBIN

MEPEMEHHBIN TOK.

MontHocTh MIEPEMEHHOTO TOKA.
AMIIIUTYHOE U JIEHCTBYIOLIEE 3HAUEHUE

CHJIBI TOKA W HAIIPAXKCHUSA

5.1.10

Tpancdopmarop. [IponsBoactso, nepempayua




U noTpelieHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJCTBE
AJIEKTPUYECKON SHEPIruu. Kynerypa
HUCITOJIB30BaHUA QJICKTPOSHCPTHUU B

OBCEIHEBHOMN KU3HHU

5.1.11

TexHnuyeckue ycTpoucTBa: ceiicMorpad,
BIEKTPUYECKHI 3BOHOK, JINHUHA

aJIeKTpoIepeaayd

5.1.12

[Ipaktnueckue pabotel. HccnemoBanue
3aBUCHMOCTH TEpPHOJa MalbIX KoJeOaHUit
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpy3a. MccrnenoBanre nepeMeHHOTO TOKA B
LeNu U3 TOCIeN0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTyLIKH U PE3UCTOpa

5.2

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHuss W JJIMHA  BOJIHBL

HonepeqHHe " OpOJO0JIbHBIC BOJIHBI

522

#H#HPar#Ht# NutepdepeHuns U nudpakuus

MEXaHNYCCKHX BOJIH

523

3Byk. CKOpoCTh 3ByKa. I'pOMKOCThH 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJIHBIL. Y CJIOBHSA
U3JIy4EHUSI  DJIEKTPOMATHUTHBIX  BOJIH.
B3aumMHuas opuenTtanus Bextopos E, B u v

B AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.25

CpoiicTBa  3JIGKTPOMarHUTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMJICHUC, MOJIApU3alus,
mudpakaus, uHTepdhepernus. CKOpoOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMArHUTHBIX BOJIH.
HpI/IMeHGHI/Ie OJICKTPOMAariuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUMIBI pagUOCBA3M M TEJICBHUJICHMUS.




Pagnomoxarmus. DJIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYKAIOLIEN Cpebl

5.2.8

TexHudeckne yCTPOMWCTBA: MY3bIKAJIBHbBIC
UHCTPYMEHTBHI, YJIBTPa3ByKOBas
NUAarHOCTHUKa B TEXHUKE M MEIMIMHE,
pamap,  pagUONpPUEMHHUK,  TEIEBU30D,

anTenHa, Tenedon, CBY-meyp

53

OIITUKA

5.3.1

[IpssMoMHENTHOE PacIpOCTPAHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyu cBeTa

532

OtpaxeHne cBeTa. 3aKOHBI OTPAKECHUS
ceta. IlocTpoeHne M300pakeHNiA B TUIOCKOM

3epKaiie

533

Ilpenomnenne cBeTa. 3aKkOHBI MPEIOMIICHUS
CcBeTa. AGCONIOTHBIN noKa3areJb

MMpCIOMIICHUSA

534

Iomxoe BHYTPEHHEE OTpaKEHHUE.
[IpenenbHblid yrojg MOJHOTO BHYTPEHHETO

OTpaXKEHUS

5.35

Hucnepcust cBera. CIOXHBIM  cocTaB

Ocnoro ceera. LlBer

53.6

Cobuparonie ¥ pacceuBarolllie JUH3bI.
Tonkasg nuH3a. POKYCHOE pPACCTOSHHUE U
ONTHYECKass  CWia  TOHKOM  JIMH3BL.
[Toctpoenue n3o00pakeHUit B COOMPAIOIINX
n paccenBarlomux JauH3ax. Dopmyna
TOHKOW JHH3LIL. YBEIWUEHHE, J1aBacMoeE

JIMH30U

5.3.7

IIpenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKH

53.8

WNutepdepentius  cBera.  KorepeHTHbIC
MCTOYHHUKH. YcnoBus HAOJIOICHUS
MaKCHMYyMOB u MHUHUMYMOB B
UHTep(PEPEHIIMOHHOW KapTHMHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuus  cBera.  JludpakuuoHHas

pemérka. YciaoBue HAOMIOACHUS TIABHBIX

5.3.9 MaKCHUMYMOB npu aJIeHun
MOHOXPOMaTHYECKOTO cBeTa Ha
T (PAKIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHHUecKkre yCTpPOWMCTBA: OYKH, JIyNa,
doToanmapar, NPOSKIMOHHBIA ammapar,
5.3.11 MHKPOCKOTI, TEIECKOT, BOJIOKOHHAS
OIITHKA, TU(paKkInOHHAS pemeérka,
MOJIAPOU T
[IpakTnueckue paboTHI. N3mepenne
5312 nokasatenst npenomuienus. VccnenoBanue

CBOMCTB  W300paXeHWH B  JIMH3AX.

HaGmronenue aucnepcuu cBera

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['paHuubl TPUMEHHMMOCTH KJIACCHYECKOH
MEXaHUKH. ITocTynarsl TeOpUU
OTHOCHUTENIbHOCTH: MHBAapUaHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTUA DUHIITEHHA

6.2

OTHOCHUTENIHLHOCTD OOTHOBPEMCHHOCTH.
BaMGI[JIeHI/Ie BPpEMCHU U  COKpAUICHUC

TUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p Macchl C HEPTHEN W HMMIYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CBOOOIHOI YaCTUIIBI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOU OIITUKU

7.1.1

®otonbl. PopMmyia Ilnanka cBs3u 3HEprun
dboToHAa C €ro YacTtoTol. OHeprus u

uMIynbe GOTOHA

OtkpsiTie U uccneaoBanue pororddexra.




OIEBITE AT. CroieToBa. 3aKOHEI

dorordpdekra

YpaBHeHue OHHIITEHHA IS
dhoTodrddekra. «Kpacnas TpaHMIIA

dorordpdekra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOE NENCTBUE CBETA

TexHuueckue yCTpOMcTBa: (OTORIEMEHT,
dboTomaTyuk, COJIHEUHAas! Oartapes,

CBETOAHNO

7.2

CTPOEHHME ATOMA

7.2.1

Monpens atoma TomcoHa. OnbBITEI
Pesepdopna o uccinenoBaHUIO CTPOCHUS

aTromMa. HnaHeTapHaﬂ MOJACIIb aTOMa

7.2.2

[Toctynater bopa. N3nyuenune u
norjomieHue (OTOHOB TIPHU  MEPEXOe
aToMa C OJHOTO YPOBHS DJHEPrUHM Ha
npyroil. Bunsl cniektpoB. CrieKTp ypoBHeEH

SHEPTUU aToMa BOJIOPO/Ia

7.2.3

BonHoBEIE cBoMcTBa 4YacTHll. BOJHEBI e
bponns. KopnyckyisipHo-BOITHOBOM
nyanmu3Mm.  Jludpaknus dIJIEKTPOHOB Ha

KpHUCTaJIJIax

7.2.4

CrHoHTaHHOE U BBIHY>KACHHOC H3JTYUCHHUC.

YCeTpoicTBO U IPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHHUeCKHE YCTPOMCTBA: CIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  Habmiogenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaOMIONEHUS W PETHCTPALUA

SJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTU.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pannoakTUBHOro u3iydeHus. (CBolicTBa
anb(da-, 6eTa-, ramMmma-u3ydeHus. BrivsHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  TPOTOHAa W HEUTpOHAa.
Hyxnonnass moxens siapa ['eiizenbepra —
WBanenko. 3apsan snpa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DIIeKTPOHHBII "
NMO3UTPOHHBIA  Oera-pacman.  ['amma-
U3ITy4YCHUE. 3aKOH  paJMOAKTHBHOTO

pacnaga

7.3.5

OHepruss CBA3M HYKIOHOB B  fJIpe.

Anepusie cunbl. Jlepekt Macchl sapa

7.3.6

SAnepuble peakuuu. JlelleHHME U CHUHTE3

sanep

7.3.7

S nepHsrit peakTop. TepMosiiepHbIi
cuHre3. [IpoGneMbl H  TEPCHEKTHBHI
SIICPHOM  DHEPreTUKU.  IDKOJOTHYECKHUE

aCIEKTHI SIAEPHOU DHEPTETUKU

7.3.8

OnemeHTapHble  4acTUlbl.  OTKpbITHE
MO3UTPOHA. DyHaMeHTaIbHbIE

B3aUMOJIEHCTBUSA

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, SAIEpHBIA peakTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckne paboTel. MccienoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

¢dororpadusm)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bénmnoro neba. CosBesmus, spKue

3Bé3I[BI, IIJIaHCThI, X BUAUMOC NBUKCHUC

8.2

Conueunass cucrema. llmaHeTsl 3eMHOU

T'PYIIIIBI. IInaHeThI-TUTaHTHI n nux




CIIYTHUKH, KApPJIHWKOBBIC IIJIAHCTBI. Margsre

Tena COTHEYHOH CUCTEMBI

8.3

Comane, ¢ortochepa u  armocdepa.

CoyiHeuHast aKTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIIA U 3BE3NT

8.5

3BE3bI, WX OCHOBHBIE XaAPAKTCPUCTUKHU:
Macca, CBETUMOCTb, paJHNycC, TeMIepaTypa,
170'¢ B3aMMOCBS3b. Huarpamma
«CHEKTPAJIbHBIA KJIacC — CBETUMOCTH.
3BE3abl  IUVIAaBHOM  ITOCJIECIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

3BE37] ITIaBHO MOCJIEN0BATEILHOCTH

8.6

Buyrpennee ctpoenue 3B€31. CoBpeMEHHbBIE
NPEACTaBICHU O  TMPOUCXOXKACHUH U
sBomtonuu CoJHIa U 3BE3M. DTarbl >KU3HU

3BE3]T

8.7

Mineunbii  Ilyte — Hama [amaktuka.
CnupanbHasgs  cTpykTypa  [anakTuky,
pacnpenenenue 3BE3N, Ta3a U IBUIM.
[Tonoxenne wu nBuxenne ConHima B
lamaktuke. Ilmockas w  cdepudeckas

noacucTeMsl [ amakTUKHU

8.8

Tuner ramaktuk. PagmoranakTwky U

KBa3apbl. YEpHBIE IBIPHI B A/Ipax raJaKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOMN.
3akon XaO0Oma. Pas0Oeranme rajiakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bonpmoro B3peiBa. Mogens  «ropsuen

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmrabHass ~ cTpyktypa  Bcenennoii.
Meraranaktuka. Hepeménnbie npoGiiemMsl

aCTPOHOMHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

- ®usuka. 10 k. bazoBsiii ypoeHb: KacbsiHoB B.A.,-M.: JIpoda

- @wusuka. 11 k. ba3ossiii ypoBens: Kacesinos B.A.,-M.: JIpoda

METOJINYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

- A.1l. PeimkeBuu. COopHuK 3a1a4 no pusuke. Mocksa, Jlpoda, 2005 - 2019 1.

- CoOopHnuk 3ama4 o dusuke 11t 9 — 11 kmaccor. CocraButens I'.H. Ctenanosa.
M.: «IIpocsemenue», 1996 r.

- 10.A. Caypos. ®uzuka. [Toypounsie pazpadbotku. 10 knacc. [Tocobue nms
obmeobpaszoBarenbHbIX opranu3aruii. Mocksa. [IpocBemenue. 2015

- FO.A. Caypos. ®uzuka. [loypounsie pa3padotku. 11 kiacc. [Tocobue mis
00111e00pazoBaTeNbHbIX Opranu3aiuii. ba3oBblil U yriyOiaeHHbINH YPOBEHbD.
Mockaa. IIpocsemienue. 2017 r.

- COOpHUK TECTOBBIX 3aJIaHUM JJIsl TEMATUUYECKOTO U UTOTOBOTO KOHTPOJISL.

®usuka 10 — 11 ximace. M.: «MaTennext-Lientp», 2004 r.

- C.M. Augpromeukus, A.C. Cnyxaeckuil. ®uznka. «KoHCTpyKTOp»
CaMOCTOSTENIbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmacchl.

- [locobue nns yauteneit. M.: IIpocsemenue, 2021



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

- Enunas komiekuus uu@poBbix 00pa3oBaTelbHbIX PECYpCOB
http://school-collection.edu.ru/catalog/

- Caiit- «Kmacc!nas pusuka nms 1r0003HATEIBHBIX)
http://class-fizika.narod.ru/index.htm

- @eepanbHbIN IEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

- Caiit- Pemry EI'D, cnam TTA

http://phys.sdamgia.ru/

- Caiit- «Bcs ®U3UKA»

http://www.all-fizika.com/
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