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MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 06a30BOro ypoBHSI Ha YpOBHE CpPEAHEro OOILEro
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJOXKEHUH M TPEOOBAHUI K pe3ylibTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMmbl, mpeactaBieHHbix B OI'OC
COO, a Ttakxe c ydé€rom (enepanbHOl paboueld MporpaMMbl BOCIHTAHHUS U
KOHIIEMIIMU TIpenojiaBanusi yaeOHoro mpenmera «@Dusnka» B 00pa3oBaTeNbHBIX
Opra’u3anusx Poccuiickon denepauny, peaAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE MPOTPaMMBI.

Copepxanue mnporpamMMbl 10 (U3UKE HAMPaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcst 10—11 kinaccoB npu o0yueHuun
ux Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOAXO/A.
[Iporpamma no pusuke coorBercTByeT TpedboBanusM OI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METAIllPEIMETHBIM Pe3yJibTaTaM O0y4YEHUSs, a TaKxKe
YYUTBHIBAET HEOOXOJUMOCTb pEaM3alMi MEKIPEIMETHBIX CBA3€H (QHU3UKU C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU TIpeaIMeTaMu. B Helt onpenensitoTcss OCHOBHbBIE
e U3y4YeHUS (PU3UKHA Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, INIAHUPYEMBIC
pe3ynbTaThl OCBOGHHS Kypca (U3MKHA: JIMYHOCTHBIE, METaIllpEeIMETHBIE,
npeaMeTHbIE (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o pu3uke BKIHOYAET:

e IUIAHUPYEMBbIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha Oa30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI 110 TOAaM 00 Y4YEeHHUS;

e coaepkaHue yueOHoro npeameta «dusrkay 1mo rojgam oOydeHus.

®dusrka Kak Hayka O HamOojee OONIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYLIECTBEHHbBIN BKJIAJ B CUCTEMY
3HaHu 00 okpykatomeM mupe. [IkonbpHbIN Kype pU3nMKN — cucTeMoo0pa3yrouit
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHWUW, HW3y4aeMbIX XUMHUEH, OMOJOTHEH,
¢usnueckorr reorpadueit u actpoHomued. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B c(pepe IHEPreTHKH, TPAHCTIOPTa, OCBOCHUS KOCMOCA,
MOJIYYEHUSI HOBBIX MATEpUANIOB C 3aJlaHHBIMU CBOWMCTBAaMU W JApyrux. M3yueHue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oOydarouuxcs, B (OpMHUPOBAaHHE YMEHHUU NPUMEHSITh HAYYHBIA METOA
MO3HAHUS NP BBIMOJIHEHUU UMY Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca pusuku 111 ypOBHSI CpeIHEro 001ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PacCMaTPUBATh KaK MPUHIUIIBI €0 MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl KypC SIBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPXKUT MAaTE€pUall U3 BCEX pa3/iesioB (PM3MKH, BKIIOYAET KaK
BOTIPOCHI KJIACCHUECKOU, TaK U COBPEMEHHOU (PU3UKH.



Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepual Kypca (U3UKU
o0beaMHEH BOKpYr (usmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(opMHUpOBaHUE NPEJCTABIECHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEUIECTBE U
ToJIe.

Hoesn cymanumapusayuu. EE peanuzanus NpeanonaraeT HCIONIb30BaHUE
I'YMaHUTApHOrO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHUE CBSI3U DPa3BUTHUSA
(Gu3HKY C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU MpoOIeMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypce pusnuku npenmnosaract 3HaKOMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX U TEXHOJOTMYECKHX MPHUIIOKEHUN H3yUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss IMOCPEICTBOM BBEIEHUS DJIEMEHTOB
COJIEP)KAaHMsI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHUEM TEXHMKU U TEXHOJIOTMHM, a TaKXke OOCYKICHMs
po6JieM palliOHAILHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMM 3JIEMEHTaMH Kypca ()M3MKH Ha YpPOBHE CpPEAHEro OOIIETro
o0pa3oBaHus SIBISIIOTCS (u3nyeckue Teopuu (popMUpOBaHME MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHUS (PU3NYECKON TEOPUH, PO (PyHIAMEHTAIBHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX MPEACTABIECHUSIX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUI U MPOLIECCOB).

CucTeMHO-AeITEeIbHOCTHBIN MOAX0Jl B Kypce (DU3MKU peau3yeTcs Mpexie
BCEro 3a CUYET OpPraHu3aluy 3KCIEPUMEHTANBHON JAESITEIbHOCTH O00Yy4YaroUIuXcsl.
J71st 6a30BOro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPBIE B IPOTpaMMe
no ¢usznke Oo0bEAUHEHBI B OOLIMN CHUCOK YYEHUYECKUX MPAKTHUECKUX Pa0OT.
Boigenenne B yKka3aHHOM TIepeyHE J1abOpaTOpPHBIX paboOT, MPOBOAUMBIX IS
KOHTPOJISI U OLEHKH, OCYILECTBIIACTCA YYaCTHUKaMH 0Opa30BaTeIbHOTO Mpolecca
UCXON U3 OCOOEHHOCTEW IUIAHMPOBAHMS U OCHAllleHUsl kabuHeTta Qusuku. [Ipu
3TOM OOecrmeunBaeTcsi OBJaJeHUE OOYYaIOIIMMUCA YMEHUSIMU MPOBOIUTH
KOCBEHHbBIE H3MEPEHUs, HCCIEIOBaHMs 3aBUCUMOCTEN (DHU3MUECKUX BEIUYMH U
ITIOCTAHOBKY OIBITOB I10 TPOBEPKE MPEATOKEHHBIX THIIOTES.

Bosnblioe BHUMaHKE yaensieTcs pelieHUI0 PacUETHBIX U KaueCTBEHHBIX 3a7au.
ITpu 3TOM U1 pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCS 33J]a4M C SIBHO 33JaHHOMN
(u3nueckol MOJENbI0, NO3BOJIIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBl H
3aKOHOMEPHOCTH KaK M3 OJHOIO paszfesia Kypca, TaK M UHTErpUpys 3HAHUS U3
pasHbIX pa3fenoB. [ kayecTBEHHBIX 3a]1ay MPUOPUTETOM SIBJISIOTCS 3aJaHHs Ha
OO0BSICHEHHE NPOTEKaHUs (PU3UYECKUX SBICHUM W MPOLIECCOB B OKpYXKarollei
KU3HU, TpeOyrolre BbIOOpa (PU3MUECKOW MOMAENTU JJisi CHUTYalluH MPaKTUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.



B cootBercTBuu ¢ TpedoBannsamMu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
oOecrieyeHuto yueOHOro mpouecca 0a3oBbI YpPOBEHb Kypca (PU3HKHA HAa YPOBHE
cpeaHero oOuiero oOpa3oBaHUS JIOJDKEH H3ydaTbCs B YCIOBUSAX IPEIMETHOTO
KaOWHeTa (PU3MKU WM B YCIOBUSX HHTEIPUPOBAHHOIO KaOWHETAa MPEIMETOB
€CTECTBEHHO-HAyYHOI 0 IMKJIa. B kabuHeTe Gu3NKHU NOKHO OBITH HEOOXOIMMOE
nabopaTopHoe OOOpYy/IOBaHUE Il BBIMOJHEHUSI YKa3aHHBIX B MpOrpaMme 1o
(du3MKe YYEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALlMOHHOE 000pY10BaHHUE.

JleMOoHCTpallmoHHOe  00opynoBaHue (GOpMUpPYETCSI B COOTBETCTBHUH  C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM MW  OOECIEUYMBAET IOCTAHOBKY
NEPEUYHCIEHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAlUi IS
UCCIIEIOBAaHUS  U3Y4YaeMbIX SBJICHUH M  IPOLECCOB, AMIUPUUECKUX U
(yHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUI.

JlabopatopHoe o0OOpymoBaHWE MJisi YYEHWYECKUX MPAKTHUYECKUX pPadoT
(GopmupyeTCsl B BHJIE€ TEMAaTHYECKMX KOMIUJIEKTOB M OOECHEUMBAETCS B Pacyere
OJHOTO KOMIUIEKTa Ha JBYX OOy4arommxcs. TeMaThuyecKue KOMIUICKTHI
1a00paTOpHOr0 O0OpPYIOBaHUS JOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BAaHUM AHAIOTOBBIX M LU(POBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX J1a00OpaTOPHUi.

OCHOBHBIMM LIETISIMU U3y4€HUS! (GU3HUKH B 00111eM 00pa30BAHUU SBISIOTCA:

e (opmupoBaHHEe HHTEpeca M CTPEMIICHHS OOYy4arOUMXCs K HAy4YHOMY
U3YYEHUIO MPUPOABI, PA3BUTHUE HUX MHTEUIEKTYaJlbHbIX U TBOPUYECKUX
CITOCOOHOCTEM;

e pa3BUTHE NPEACTABJICHUI O HAYYHOM METOJIe TO3HAHUSA U (OPMHUPOBAHKE
UCCIIEZIOBATEIBCKOr0 OTHOIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmupoBaHHEe HAYYHOTO MUPOBO33PEHHUSI KaK PE3yJIbTaTa U3y4EeHHUsS] OCHOB
CTpOCHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHre yMmMeHUN OOBSACHATH SBJIEHUA C HCIOJB30BAHUEM
(u3nYECKUX 3HAHUN U HAyYHBIX JI0KA3aTEIbCTB;

e (opMuUpOBaHUE MPEJICTaBICHUNA O PO (U3UKHU AL Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHne 3TUX 1eneld 00ecleurnBaeTCs pelIeHUEM CIEeIYIOIUX 3a7a4 B

npolecce U3y4eHus Kypca (pU3nKu Ha ypoBHE CPEIHEro oOLIero o0pa3oBaHus:

e IIPUOOpPETEHME CUCTEMBI 3HaHUM 00 00IINX (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUAX, BKIIOYAs MEXAHHKY, MOJEKYJSIpHYIO (U3HKY,
ANIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI aCTPOPU3HKHY;

e (QopmupoBaHHEe yMEHUH TPUMEHATH TEOPETUYECKHE 3HAHUSA I
OOBsICHEHHsSI (U3MYECKUX SBIEHUH B MpUpOAE U Uil TNPUHATHS
MIPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,



e OCBOGHHME CIIOCOOOB pEHIEHUS PA3NIUYHBIX 3aJad C $BHO 3aJaHHOU
(¢u3nuecKo MOJENbI0, 33Jad, MOAPa3yMEBAIOIIMX CaMOCTOSITEIbHOE
co3anue PU3NYECKON MOJIENH, aJICKBATHON YCIIOBUSIM 3a/1a4H;

e TMOHWMaHHE (UBMYECKUX OCHOB W MPHHIIUIOB JEHCTBUS TEXHUYCCKUX
YCTPONCTB U TEXHOJIOTHYECKUX TPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBJAJICHUE METOJAaMHU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IPOBEICHHUS
(bU3HYECKUX SKCIEPUMEHTOB, aHalIW3a M HHTEpIpeTanuu uHOOpMaInu,
OIpe/eNIeHNs] TOCTOBEPHOCTH MOJIYYEHHOT'O PE3yibTara;

e CO3JaHHME YCJOBHUM ISl PA3BUTHSI YMEHUW MPOECKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOM JEATEIBbHOCTH.

Ha wusydyenue ¢usuku (06a30BbI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBonutcs 136 gacos: B 10 kimacce — 68 dacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemseiii B mporpamme 1Mo (u3uKe TMepeueHb JTabopaTOpHBIX H
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMTENb JelaeT BbIOOD
NPOBEJICHUSI JIA0OPATOPHBIX pPadOT H OMNBITOB C YYETOM HMHIAUBUAYAIbHBIX
0COOEHHOCTEW 00yYaroIUXCsl.



COJAEPXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

®usnka — Hayka o npupone. HaydHbie mMeTOABI MO3HAHUSA OKPYKAIOIIETO
Mmupa. PoJib 3kcriepuMenTa U TEOpUH B IPOLIECCE TO3HAHUSI TPUPOBL. DKCIEPUMEHT
B (hu3HKe.

MopnenupoBanue (GU3HUECKUX SIBIEHUM U mporeccoB. HayuHble rumoressl.
duznyeckne 3aKOHbl U TEOPUU. |'paHMIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Pone u mecto ¢usuku B (HOpMUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MHUpA, B IPAKTUYCCKON AEATEIBHOCTHU JIIOIEH.

Jlemoncmpayuu

AHanoroBele U UUGPOBBIE H3MEPHUTENbHbIE MPHOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIHLHOCTh MEXaHUYECKOrO JIBHKEHHS.
Cucrema orcué€ra. TpaekTopus.

[lepemerienne, CKOpocThb (CpelHsii CKOPOCTb, MTHOBEHHasi CKOpPOCThb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, UX MPOCKIMH HA OCH CHUCTEMBI KOOPAHUHAT.
CioxeHue nepeMenieHruii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE NpsSIMOJIMHEHHOEe ABWXKeHue. | 'paduxu
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MEpEeMENICHUs
MaTepuaIbHON TOUKH OT BPEMEHHU.

CBobOomHOe maeHne. Y CkopeHrue CBOOOIHOTO MaICHHS.

KpuBonuHeiiHoe ABUKEHUE. [[BUKEHUE MAaTEPUATIBHON TOYKH 110 OKPYKHOCTHU
C NOCTOSIHHOW IO MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS CKOPOCTb.
[lepuon u yactora odpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHnueckne yCTpOHMCTBA M IPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JBUKEHUE CHAPSIAOB, LICMTHBIE M PEMEHHBIE TIEPEeIayuH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTUK
JBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Tes B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

HaGmronenne naBuxkeHUs Tena, OPOIIEHHOTO MO YIJIOM K TOPHU30OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaICHUsI.

Hamnpasnenne ckopocTt npu ABUKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamophule pabomul

N3yyeHne HEpaBHOMEPHOT'O JBUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY NYTSIMH, MPOMICHHBIMU TEJIOM 3a
MOCJIEA0OBATENIBHBIE PABHBIE MPOMEXKYTKA BpPEMEHH TIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenue NBUKEHUS LIapUKa B BA3ZKOU )KUIAKOCTH.

N3ydenue nBMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunuun  otHocutenmbHOCTH  ['aynmmnes.  IlepBeid  3akoH  HbroToHa.
NuepunanbHble CHCTEMBI OTCYETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoi 3akon HeroToHa st
MaTepUuaabHOM TOYKHU. TpeTui 3akoH HprOTOHA [T MaTepualibHbIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuia Tsbkectu. Ilepas kocMuueckas
CKOPOCTb.

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

Tpenne. Bunsl TpeHus (10oKosi, CKOJIbXeHUs, kKaueHusi). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXEHUs U cujia TpeHus mokos. KoadduimeHnt tpeHusl.
Cuia conpoTUBJIEHUS MPU JBUKEHUU TeJa B KUIKOCTH UIIU Ta3e.

[ToctynarenbHOE U BpallaTeIbHOE JBUKEHNE a0COIIOTHO TBEPAOIO Tea.

MoOMEHT CcHJIBI OTHOCHUTENIBHO OCH BpameHus. lliedo cunbl. VYcimoBus
paBHOBECHS TBEPAOTO TEA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TOAIIMNITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLIUH.

CpaBHEHUE Macc B3aUMOJIEUCTBYIOIIMX TEL.

Bropoit 3akon HproToHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena nmpu yCKOpeHHOM MOABEME U TTAaJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOS, KAYEHHUS U CKOJIbKECHUSI.

VY cnoBust paBHOBECHUS TBEPIAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, rabopamopHule pabomuol

N3ydenue nBmkeHus: OpycKa 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIUX B NPYXKHUHE U
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

HccnenoBanne ycinoBUKM paBHOBECHsS TBEPAOrO TeEJla, HMMEIOLIEr0 OCh
BpAIlICHMUSI.

Tema 3. 3aKoHnvl cOXpaneHus 6 MexaHuKe

NMmnynsc maTepuanbHOM TOUYKHM (TeNa), CUCTEMBbl MaTepUaIbHBIX TOYEK.
NMnynec cuiabl U U3MEHEHHE HMMITyJIbCa TeNld. 3aKOH COXPAHEHHUS HWMITYJIbCA.
PeaktuBHOE 1BHXEHME.

Pabota cusbl. MOITHOCTE CHJIBI.

Kunernueckass »Heprusi MarepualibHOW Touku. Teopema 00 HW3MEHEHUU
KUHETUYECKOU DHEPTUMU.

[ToTreHunanbHas DHEPrusl. [loreHuumanbsHas DHEPIUs yIpyro
nehopMUPOBAHHON NMPYKUHBL. [loTeHITMaNbEHAS YHEPTUS TeNa BOIU3U TOBEPXHOCTH
3emJn.

[loTeHuuanbHple WM HENOTEHIUAIbHBIE  CHJIBL. CBsi3bp  paboOTHI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXAHUYECKON YHEPTUU CUCTEMBI TEN. 3aKOH
COXPAHEHHS] MEXaHUYECKOW SHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTpomcTBa M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIN MTUCTOJIET, IBUXKECHUE PaKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCa.

PeakTuBHOE OBIDKEHHE.

[lepexon moOTEHIIMATBLHON SHEPTHHN B KHHETUUECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3ydenne abCONIOTHO HEYIPYroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasITHUKOB.

HccnenoBanue cBsA3M pabOThl CUIIbI ¢ U3BMEHEHHEM MEXaHHYECKOW IHEPruu
TeJla Ha MPUMEPE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paszaea 3. MouiekysipHasi pU3HKA ¥ TEPMOAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. [quddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUS 4YacTHI] BellecTBa. Mopaelu CTpPOEHUs Ta30B, JKUJIKOCTEH H
TBEPIBIX TEJI U OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjienel. Macca u
pa3mepsl Mosekyil. KonumdectBo BeniectBa. [ToctositHHas ABorapo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Llenbcns.



Mopnens  upeanbHOoro ra3a. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHHM HACATbHOIO ra3a. AOCOMIOTHAs Temmeparypa Kak Mepa
CpeHEH KWUHETUYECKOM HHEpPruy TEIUIOBOrO JBHKEeHWA dactul rasza. [llkama
temneparyp KensBuna. ['a30Bbie 3akoHbl. ¥YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [lanpToHa. M3omponeccsl B UACAIBHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpeAcTaBiIeHUE HM30MPOLIECCOB: H30TEpPMA, H30XO0Pa,
u3ooapa.

TexHuyeckne ycTpoWcTBAa M NPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTAHUYECKUX COECTUHEHUI.

OmnbITel 10 1UPPy3Un KUAKOCTEH U Ta30B.

Mopnens 6pOyHOBCKOTO JABUKEHUSI.

Mogens omnbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBaHUE MEKMOJIEKYIISIPHOT O
B3aUMOJICICTBUS.

Mopnens, numocTpupyroas Npupoay JaBJIEHUS ra3a Ha CTEHKH COCy/Ia.

OneITBl, WUIIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS HJICAJIBHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

Onpenenenre mMacchl BO3lyxa B KJIACCHOW KOMHAaTe Ha OCHOBE HM3MEpPEHHI
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKy ITapaMeTpaMu COCTOSIHHSI Pa3pesKEHHOT O
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

TepmoauHamuueckas cucrteMa. BHYTpeHHSs dHEPrust TEPMOAUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHeHus. KommyuecTBo TemiaoTsl u padora. BHyTpeHHss
SHEprus  OAHOATOMHOIO  MJEaJbHOrO  Trasa. Buael  Temonepenauu:
TEIJIONPOBOJHOCTh, KOHBEKILIUS, U3Iy4YCHHE. Y I€NIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonndecTBo TENI0THI NpyU TEIIoNepeaaye.

[lonsitue 00 aauabatHom tmpouiecce. llepBblii 3aKOH TEPMOIUHAMUKHU.
[IpumeHeHue mepBoro 3aKoHa TEPMOAMHAMUKH K u3omporeccaM. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTUMOCTh IPOIIECCOB B IPUPOJIE.

TennoBele  MammHbl.  [IpUHIUIBL ~ JEWCTBUAST  TEIUIOBBIX  MAIIMH.
[Ipeobpa3oBanus sHepruv B TEIIOBbIX MamuHax. Kosdduinuent mone3Horo
nercTBus TeruioBod MammHbl. [{ukn KapHo u ero koadduimeHT moje3Horo
JEUCTBUS. DKOJIOTUYECKHE MPOOJIEMBbI TETNIOIHEPTETUKH.



TexHuyeckue yCTpOHMCTBA MW MPAKTUYECKOE MPUMEHEHHE: JBUTATEllb
BHYTPEHHETO CrOpaHHUsl, OBITOBOM XOJIONWIIHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW 3HEpruu Tena MpU COBEPUIEHUU pPaOOThI: BBUIET
npoOKu u3 OYTBUIKM TOJ| JEHCTBUEM CXXAaTOro BO37AyXa, HarpeBaHwe s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOIEMOHCTPALIMS).

N3MmeHeHre BHYTpEHHEHN YHEpPTrun (TeMIepaTyphbl) Tejaa Ipu Terionepeaaye.

OmnbIT 110 aAa0aTHOMY PAaCHIMPEHUIO BO3/1yXa (OMbIT C BO3YLIHBIM OTHUBOM).

Mopnenu napoBoi TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MmepeHne yaeapHON TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn geuecmea. Pazoevie nepexoonl

[lapooOpa3oBanue u KoHaeHcanus. Mcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTENIbHASI BIAXKHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTyphbl KUTICHUS OT JAaBJICHUS.

Teépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayoB. JKunkne kpucraubsl. CoBpeMeHHblE Marepuaibl. [lnaBieHne u
KpUCTaJTU3anus. Y aeinbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro Oananca.

TexHuyeckne ycTpoOMCTBA W NPAKTUYECKOE IPUMEHEHHE: TUIPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIMH MOJY4YE€HUSI COBPEMEHHBIX MATEpPHUAJIOB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHU>KEHHOM J1aBJICHUH.

CniocoOb1 n3MepeHust BIaKHOCTH.

HaGmonenrie HarpeBaHus U MIABJIEHUS KPUCTAUTMYECKOTO BELIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonivl

M3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Pa3nen 4. DiekTpoaMmHaAMHUKA
Tema 1. Inekmpocmamuka
DnekTpu3zanus Tel. DICKTpUUEeCKUi 3aps. [IBa Bua 3IEKTPUUECKUX 3apsIIOB.
[IpoBogHUKM,  JOUPJEKTPUKKA W  MOJYNPOBOAHUKH. 3aKOH  COXpPaHCHUS
AJIEKTPUYECKOT0 3apsiia.
B3anmoperictBue 3apanoB. 3akoH Kynona. ToueuHbIi SIEKTPUYECKUI 3apsi/l.
Onektpuueckoe 1mone. Hampsoxk€HHOCTh  anexkTpuyeckoro mnons. [IpuHnun



CYNEPIIO3ULIUNA IIEKTPUYECKUX IOJeH. JIMHMM HanpsKEHHOCTH AJIEKTPUYECKOTO
TTOJIAL.

Pabora cun anexkrpocratuueckoro nois. [lorenuuan. PasHocTs noTeHIuanos.
[IpoBOAHMKM W NIMDIIEKTPUKHA B DJIEKTPOCTATHYECKOM moJe. Jludnexrpruueckas
IIPOHUIIAEMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIEKTpOEMKOCTh IIOCKOTO KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

TexHnueckne yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, BIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE BJIEKTPOnpHOOpOB,
KOHJICHCATOP, KOIMUPOBAJIbHBINA anliapar, CTPYHHbBIA OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHILIUIT AIEUCTBUS JIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEJL

[IpOBOIHUKH B DIEKTPOCTATHYECKOM ITOJIE.

DIIeKTpOCTaTUYECKas 3alIUTa.

JIMATIEKTPUKY B 3JIEKTPOCTATUYECKOM IMOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOrO KOHJEHcaTopa OT IUIONIaAn
IJTACTHUH, PACCTOSIHUS MEXKIY HUMU U IUIJIEKTPUUECKOU IPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenune sneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwuii 3n1ekmpuueckuit mox. Toxu 6 pa3nuunvix cpedax

DNEKTPUYECKUI TOK. YCIIOBUSL CYHIECTBOBAHUS DSJIEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IoCTOSSHHBIN TOK.

Hanpsbxenne. 3akon OMa 17151 ydacTka LETH.

DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IEIbHOE CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NapAILIETLHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

Pabora oanekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABHUKYILAs CUJIa M BHYTPEHHEE CONMPOTHBJIEHUE HCTOYHHMKA TOKA.
3axon Oma i1 OJHOM (3aMKHYTOM ) 31eKTpruueckoit nenu. Koporkoe 3ambikaHue.

DJIEKTpOHHAss  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBUCUMOCTH
CONPOTHUBIICHHUS] METAJUIOB OT TeMnepaTypbl. CBEPXIIPOBOAUMOCTb.

DIIEKTpUUECKU TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CobctBeHHas 51 IIPUMECHAs]  NPOBOAUMOCTH
oJIypoBOAHUKOB. CBolicTBa p—n-niepexoza. [lonynpoBoaHUKOBbIE TPUOOPHI.

ONEeKTpUUECKMA TOK B pacTBOpax M  paciuiaBaXx  3JIEKTPOJIUTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALMSA. DIEKTPOJIN3S.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIH M HECaMOCTOSITEIbHBIN
pazpsa. Monunus. [na3zma.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeETp,
BOJITMETP, pEOCTaT, HWCTOYHHMKM TOKa, JJEKTPOHArpeBaTelibHble MpUOOpHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, TOTYITPOBOAHUKOBBIN U0/, TaJIbBAaHUKA.

Jlemoncmpayuu

N3MmepeHue cuibl TOKa U HaIpSKEHMUS.

3aBUCUMOCTh CONPOTUBICHUS HMWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOILIAIU MTONIEPEYHOr0 CEYEHUS U MaTepHaia.

CwMmelaHHOe COeIMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne SIeKTpoABWKYIIEH cuiibl. KopoTkoe 3aMblKaHuE
raJIbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpOoBOAMMOCTB 3JIEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3AYyXa.

OnHOCTOPOHHSASI TPOBOAUMOCTD THOJA.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydeHne CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3MepeHre 37eKTPOABHXKYIIEH CUJIbI UCTOYHUKA TOKA M €r0 BHYTPEHHErO
COMPOTHUBIICHHUS.

Hab6mtonienue snexkTposusa.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISIETCS C
y4€TOM COJIEp)KaTEIbHBIX MEXKIPEIMETHBIX CBSI3€H € KypcaMu MaTEeMaTHKH,
Ouonoruu, XMMuM, reorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
NO3HAHUS: SIBJICHUE, HAy4yHbId (akT, runores3a, (u3nyeckas BEIMYMHA, 3aKOH,
TEOpHsi, HAOMIOICHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPECHHE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHUM, JuHEWHas QyHKIMS,
napabona, runepoona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIMU HA OCU KOOPANHAT, CIOKEHHUE BEKTOPOB.

buonocusa: mexanmyeckoe ABWKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIUIONEpPEauyH, TEIIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUSI B KUBOM MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBbIE CBOMCTBA TBEP/IBIX T, )KUIKOCTEN U T'a30B,



JJIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJMTUYECKAs  AUCCOLMALNS,
raJlbBaHUKA.

l'eocpagpus: BNaXXHOCTb BO3/lyXa, BETPBL, OapOMETP, TEPMOMETP.

Texnonozcus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXAHH3MOB,
Y4€T TpEHMSI B TEXHUKE, IOAIIMIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAaHEHHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JpYyrue), JABUTATellb BHYTPEHHETO
Cropanusi, mapoBas TypOUHA, ObITOBOM XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MOJIy4YEHUST COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE HAHOMAaTEpHAIIOB, U
HAHOTEXHOJIOTHM, 3JIEKTPOCTAaTHYECKasi 3alluTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYUHBIN IPUHTED, AJIEKTPOHArpeBaTeIbHbIE puOopHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, T'aJIbBAaHUKA.

11 KIIACC

Pa3nen 4. DiekTpoaMHAMHUKA

Tema 3. Maznumnoe noJjie. I1eKmMpoOMaZHUMHAA UHOYKUUSA

[TocTrossHHBIE MAarHUTHL. B3anMO1€MCTBHE NOCTOSTHHBIX MArHUTOB. MarHuTHOE
nosie. BeKTop MarHUTHOM MHAYKUMH. [IpUHIUII CyIIeprio3uiiui MArHUTHBIX TTOJIEU.
JluHuu MarHuTHOM WHAYKIMU. KapTuHa JUHMIA MarHUTHONW MHIYKIIMU TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JI€ TMPOBOAHUKA C TOKOM. KapThHa JMHHI WHIYKUIHAH
MAarHUTHOTO TOJISI JJIMHHOTO MPSAMOTrO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzauMoaelcTBue NpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJyJb U HalIpaBJICHHUE.

Cuia JlopeHiia, e€ MOlyJib U HampaBjieHUE. [|BU)KEHUE 3apsSyKEHHOM YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM rmose. Pabora cuibl Jlopenta.

SIBeHne 3JIeKTpOMarHUTHOM MHAYKIMM. [lOTOK BEKkTOpa MarHUTHOM
WHIYKUUHU. OJIEKTPOJABIKYIIAS CHJIA MHAYKIUUA. 3aKOH HIIEKTPOMArHUTHOM
unaykuuu dapanes.

BuxpeBoe »snekTpudeckoe mojie. IDIEKTPOABUKYIIAS CHIa HHIYKIHH B
IIPOBOJHUKE, ABMKYIIEMCS IMOCTYNATEIbHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpasuio Jlenna.

NHayKTUBHOCTh.  SIBIIEHWE CaMOMHAYKUWU. OJEKTPOABUXKYIAS  CHIIA
CaMOMHIYKLIHH.

DHEeprusi MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, 3JEKTPOABUIATENlb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHAYKIIUOHHAS [1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IMy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMA MAarHUTHOTO TOJIS.

B3anmopericTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHNE PNEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJABUKYIIEH CUIIbI UHAYKIIUM OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHue caMOMHIYKIINH.

Yuenuueckuui axcnepumenm, 1abopamophvie pabomul

N3yyeHne MarHuTHOTO TOJISI KaTYIIKHA C TOKOM.

HccnenoBanne NEUCTBUS MOCTOSHHOIO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBaHue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIIUU.

Paszgeua S. KoteOGanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUmMHblE KO1€0aHU:

KonebarenpHass  cucrema. CBOOOIHBIE  MEXaHHUECKHUE  KOJieOaHUS.
IMapmonnueckue konebanus. Ilepwon, wacrora, amrumtyna u ¢aza KojaeOaHUH.
[Ipy:xvHHBIN MasTHUK. MareMaTU4eCKUN MAsSTHUK. Y PABHEHHE TAPMOHHUYECKUX
konebanuid. [IpeBpallieHne sHeprun Npyu rapMOHUYECKUX KOJIEOAHUSX.

KonebGarenpHbiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIC KOJIEOAHUS B
UJCaIbHOM KOJeOATeTbHOM KOHTYpe. AHAJIOrUsi MEXKIY MEXaHWUYEeCKUMHU U
AIEKTPOMAarHUTHEIMU KoneOanusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPrUu B UJI€aTTbHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KoneOaHusX. BoIHYKICHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyX/I€HHbBIE 3JIEeKTPOMAarHUTHbIE KOJIEOaHMUsI.

Ilepemennbiii  TOK. CHHycOMAANbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUIMTYAHOE M JIEWCTBYIOIIEE 3HAYEHUE CHJIBI TOKAa M
HaIPSKEHUS.

Tpancdopmarop. IIponsBoncTBO, mepenaya U MOTPEOIICHUE DIICKTPUUECKON
SHEPruu. DKOJIOTMYECKUE PUCKH MPU MPOU3BOJACTBE 3JIEKTpodHepruu. Kynbrypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCEAHEBHON KU3HMU.

TexHnueckne yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: JJIEKTPUYECKHAM
3BOHOK, T'€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOW CHCTEMbl (MPYKUHHBIA WU
MaTeMaTU4ECKUI MasTHUK).



Hab6mroienue 3aTyxaronux KoaeoaHuu.

HccnenoBanre CBOMCTB BBIHYKICHHBIX KOJICOAHUM.

Hab6monenue pesonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMUS.

OcnuorpaMMbl (3aBUCUMOCTH CHIIBI TOKA W HANIPSDKEHUST OT BPEMEHHU) IS
AJEKTPOMArHUTHBIX KOJIEOAHMIA.

Pe3oHanc mpu 1OCIIENOBAaTENbHOM COEAUHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUY 3JIEKTpOnepeauH.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpUOAa MalbIX KOJIEOAHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre N€peMEHHOr0 TOKa B ENU U3 MOCIEA0BATEIBHO COEAUHEHHBIX
KOHJICHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBIE 6OJIHbL

MexaHnnueckue BOJIHBI, ycJIOBHsS pacnpocTpaHeHus. llepuon. CkopocThb
pacnpocTpaHeHuss M [JJuHA BOJHBL. IlomepeuHble W MPOJOJIbHBIE BOJIHBIL.
WNuTtepdpepenius u audppakunsa MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUSL M3IYYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekTpomarautHoit BosnHe. CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, MPENOMIICHUE, MOJIApU3anus, AMPpaKiius,
uHTepdepenuns. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[lkana 37EKTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIBI paaUOCBA3U U TENEBUACHUS. Paguonokarusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEN CPEMBIL.

TexHnueckne yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKalIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas [MAarHOCTUKAa B TEXHHKE W MEIHLIMHE, pajaap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacIpOCTpaHEHUE TONEPEYHBIX U MPOJAOIBHBIX BOJIH.

KoneOmromeecs: Te10 Kak HCTOYHHK 3BYKa.

HaGmronenne oTpakeHus U MPEIOMIICHUSI MEXaHUYECKHUX BOJIH.

HaOmronenune unreppepeHnu u 1uppakiiuy MEXaHHYECKUX BOJIH.

3BYKOBOHM PE30HAHC.

HaOmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYIOH U
4aCTOTOM KOJIeOaHUH.



HccenenoBanne CBOKWCTB DJIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, PEITOMIICHUE,
noJisipu3anus, Tudpakius, tHTepepeHus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsMoIMHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexae. JIyd ceera. TouedHbId ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpakeHuil B
IIJIOCKOM 3€pKalie.

[Tpenomnenue cBera. 3aKOHbI MPEJIOMIICHUS CBeTa. AOGCOIIOTHBIN MMOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblii yros IOJHOIO
BHYTPEHHET'O OTPAKECHMUS.

Hucnepcus ceeta. CnoxHbIN cocTaB 6enoro ceera. LlBer.

CoOuparomue 1 paccenBaroniye JuH3bl. ToHkas 1uH3a. @OKyCHOE pacCTOsIHUE
U ONTHUYECKasi Cuiia TOHKOW JuH3bL. [locTpoeHune n3o0pakeHuit B COOMPAIOIIUX U
paccenBaroIUX JIMH3aX. POpMyra TOHKOH JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. HMuTepdepenius cera. KorepeHTHbIE HCTOYHMKH.
VYcnoBuss HaOMIOAEHHS MAaKCUMyMOB U MHUHUMYMOB B HWHTEp(EpEHIIMOHHOM
KapTUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakaus csera. [udpakiuoHHas pemérka. YciloBue HaOMOIEHUs
[JIABHBIX ~MAaKCUMYMOB MpU TNaJACHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOMCTBA W NPAKTHYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢doroanmapaT, MNPOEKIIMOHHBIM ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAas
OITHKA, TUPPAKIUOHHAS PEIIETKA, TOJIIPOU/I.

Jlemoncmpayuu

[IpAMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHUE W IPEJIOMIICHHUE CBETA.
OnTuueckue npruOOpsI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIIA.

Hab6monenne uaTepdepeHiium cBeTa.

Hab6monenue nudpakium cBeTa.

Hab6mronenue nucnepcuu cBera.

[TomydeHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[lonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habroienre nmossipusaiuy cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

N3mepenune nmokasaresns MpeJoMIICHUS CTEKIA.



HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.
Hab6mtonenue nucnepcuu cBera.

Paznen 6. OcHOBBI ClIeNMAJILHOM TEOPUU OTHOCUTEIBHOCTH
['paHuIBl TPUMEHUMOCTH KJIaCCUUYECKON MeXaHUKU. [locTynarsl criennaibHOU
TEOPUH OTHOCUTEIHHOCTH: WHBAPUAHTHOCTh MOJYJSI CKOPOCTU CBETA B BaKyyMe,
MPUHIIMIT OTHOCUTEJIbHOCTH DUHINITEIHA.
OTHOCUTETBLHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpallleHUE
JUTUHBI.
DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPrUel U UMITYJIbCOM PENSITUBUCTCKOM YaCTULBI. DHEPIrus
ITOKOSI.

Paznen 7. KBanTtoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®oronsl. opmyna [lnanka cBs3u 3Hepruu (HoTOHA C €ro YaCTOTOM. DHEeprus
Y UMITYJIbC (DOTOHA.
OtkpeiTue u uccinenoBanue Goroaddexra. Onwitel A. I'. CroneroBa. 3aKoHbI

dororddexra. YpaBuenue DitHmrerHa aia dorodrddexra. «KpacHas rpaHuiiay
dbotorpdekra.

JlaBnenue cBera. OnbiTel I1. H. JleGenena.

XUMHYECKOE JICNCTBHUE CBETA.

Texnuyeckue ycTpoiicTBa M TPAKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTurK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otodddheKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO oTodrddekra.

Ceeroguo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -4acTHIL.
[Lmanerapnas mopens aroma. Iloctynmarel bopa. M3nydenue u morioneHue
(GOTOHOB TpHW TMepexoje aromMa C OJHOTO YPOBHS SHEPruu Ha Apyroil. Bumisl
crekTpoB. CIIEKTp YpOBHEN SHEPrUU aTOMa BOAOPOAA.

BonnoBelie cBolicTBa yactull. Bonnsl ge bpoitns. KopnyckynspHo-BOIHOBOM
yaJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuueckrue YCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTpaIbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopna.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHedyaThIX CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, rabopamophvie pabomul

Hab6mtoienue uHeyaToro cekTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXHOCTh CTpoeHus siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopaa o onpeaeneHno cocraBa paaguoakTUBHOTO
wsnyuenus.  CBoiictBa  amb(a-, Oera-, TamMma-usnydeHus.  BrusHue
PaIuOaKTUBHOCTH HA KUBBIC OPraHU3MBI.

OTtkpeiTHE TIpOTOHA W HeWTpoHa. HyknonHas Mopmens siapa [eiizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tonsl.

Anba-pacnaa. ODJEKTpPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl spa.

Snepubie peakuuu. JleneHUe U CUHTE3 SAEP.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBHI
SIEPHON PHEPTETUKU. DKOJOTUUECKUE ACTIEKTHI IAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtobl HAaOIOICHUS ¥ PETHCTPAIIMN JIEMEHTAPHBIX YaCTHII.

dyH1aMeHTalbHbIE B3auMoAeicTBUsI. EAMHCTBO (hH3MUYeCKOr KapTUHBI MUpa.

TexHnueckne ycTporCTBa M MPAKTUYECKOE MPUMEHEHME: NO3UMETP, Kamepa
Bunibcona, simepHbIil peaktop, atToMHas Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3UPYIOLIUX YACTHIL.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM doTorpadusim).

Paznen 8. JieMeHTBI ACTPOHOMHMH U ACTP OPU3UKH

Otanbl pa3BUTUS acTpoHOMUU. [IpuKkinaiHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bup 3Bé3nnoro Heba. Co3Be3nusi, sipKue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBIKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounwk sHepruu CosiHIA U 3BE3.
3BE37bI, WX OCHOBHBIC XapaKTEPUCTUKH. JlmarpamMma «CHEKTpalbHBIA Kilace —
CBETUMOCTB». 3BE3/bl TJIABHOW IOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» ISl 3BE3]l TJIaBHOM MOCIIE0BATEILHOCTH. BHYTpeHHee CcTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUU U 3BoMonuu CoyHLa U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii ITyte — Hama ['amaktuka. Ilonoxxkenue u nBuxkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapel. UEpHBIE ABIPHI B sApax
TaJaKTHUK.

Bcenennas. Pacimiupenue Beenennoit. 3akon Xa006sa. Pazoeranue rajakTuk.
Teopust bonbuioro B3peiBa. PennkroBoe nsnydyeHue.

Macmrabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménubie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6mtonienrsi HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUM Il ONpeIeTIeHHs TOJI0KEHHUsI HEOECHBIX O0BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3ausi CEeBEPHOro MONYILIaApHsl U SIPKUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, miianer, Mieunoro [lyTu.

O0o0marIee MOBTOPEHHUE

Ponb ¢usuku M acTpOHOMHMH B DSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMATILHOM M ATUYECKOM cepax NesTeTbHOCTH YEI0BEKa, POJib U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOW KapTUHE MHUPA, poJib (PU3HUYECKOW TEOPUH B
(opMHUpPOBaHUU NPEACTABICHUN O (U3MUECKON KapTUHE MHpPa, MECTO (PU3NIECKON
KapTUHBI MHpa B OOIIEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEJICTABJICHUMN O TIPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3ydenune kypca gusuku 0a30Boro ypoBHs B 11 kjacce ocymiecTBIsIETCS C
Y4ETOM COIEPIKATEIbHBIX MEXKIIPEIMETHBIX CBS3€HM C KypcaMH MaTEMAaTHKH,
OMoNOruu, XUMHUH, reorpaduu U TEXHOJOTHUH.

Meoicnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAay4HOIO
NO3HAHUS: SIBIICHUE, HAy4yHbId (akT, runores3a, (u3uyueckas BEIMYMHA, 3aKOH,
Teopusl, HAOIOICHHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pEUIEHUWE CHUCTEMBl YPaBHEHHMM, TPUIOHOMETPUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO, BEKTOPBI M MX IPOEKLIMH HAa OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB,
IPOU3BOJIHBIE dJEMEHTApHbIX (YHKUMUMA, TPU3HAKU TOJIO0OHS TPEYroJIbHUKOB,
oTpezieNIeHHE IO TIOCKUX (hUryp u o0bEma Tel.

buonoeus: snekTpuueckue SBICHHS B JKUBOW MpUPOAE, KoyeOaTelbHbIE
JIBHKCHUSA B JKMBOM IIPUPOJE, ONTUYECKUE SBJICHUS B )KMUBOW IIPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl 00Pa30BaHUS KPUCTALIMUECKON PElIETKY, CIIEKTPaIbHbIN aHAIN3.



l'eocpachus: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MAarHUTHBIX pYI,
(doTochEMKaA 3eMHOM MOBEPXHOCTH, ITPE/ICKA3aHUE 3EMIIETPSCEHU .

Texnonocus: JIAHUM BJEKTpOIlepeaad, TEHEpAaTop IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENNb, WHIYKIMOHHAS I€4b, pajaap, PaJIuONpHUEMHUK, TEIECBU30pP,
anTteHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ywebHoro mnpeamera «®dusuka» Ha YpPOBHE CpEIHETO OOIIETro
oOpazoBaHus (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh TOCTHUKEHUE CICAYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS yueOHOTO mpeameTra «Du3nKay J0HKHBI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTH OOY4YaIOIIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHOW BHYTPEHHEH TIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOLIUX
TPAIULIMOHHBIM IEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PAaCIIUPEHUE KU3HEHHOIO
ONbITAa U OMbITA JECSITEILHOCTH B IMPOLIECCE Peaau3allid OCHOBHBIX HAIPaBICHUM
BOCIIUTATEIIbHOW JIEATEIIbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YJAIOIIEroCs KaKk akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOr0 O0IIECTBA;

MPUHATHE  TPAJULHMOHHBIX  OOIIEYEIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTENBHOCTH B MHTEpPECAX TI'PAXKIAHCKOTO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATh C COUAIBHBIMA UHCTUTYTaMHU B COOTBETCTBUU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NaTpMOTUYECKOI 0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUICKOM I'PakIaHCKON UIEHTUYHOCTH, IATPUOTU3MA,

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUICKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMbBI U LICHHOCTH, B TOM 4YHUCJE B
JEATENBbHOCTU YYEHOTI0;

OCO3HAHME JJUYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

4) 3cTeTHYECKOr 0o BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIIOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
npucymiero Gu3nIecKoi HayKe;

S) TpPyA0OBOro BOCIIUTAHMS:



WHTEpPEC K pa3MYHbIM cdepaM MpoPecCHOHAIBHON ACITEIBHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBII BHIOOD
Oyayuieit mpodeccun U peann30BbIBaTh COOCTBEHHbBIC KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CLIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTU
(GU3MKY HA TPOTSKEHUHU BCEH KU3HH;

6) ’K0JIOrN4eCcKOro BOCIUTAHHS

c(hOpMUPOBAHHOCTh SKOJOTMUYECKON KYJIbTYphl, OCO3HAaHUE TJIOOAIBHOTO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

TUIAHUPOBAHUE M OCYLIECTBJIEHUE IEUCTBUM B OKPYKAIOIIEH CPEJIE HA OCHOBE
3HAHUS LEJIEd YCTOMYHUBOTO Pa3BUTHS YEIIOBEUECTBA,

pacIIMpEeHUE OIbITa JACATEILHOCTH JKOJOTHYECKOW HaIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 (PU3HUKE;

7) HEHHOCTH HAYYHOI' O MO3HAHMS:

c(hOpMUPOBAHHOCTh MMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

OCO3HAaHWE UEHHOCTM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3Y4YCHHS (PU3UKHU OCYILECTBIISATh POESKTHYIO U UCCIIEI0OBATEIBCKYIO ACSITEIHHOCTD
WH]JIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe J1eliCTBUS
ba3oBble JJoruueckue 1eMCTBUA:
CaMOCTOSITCIbHO  ()OPMYJIMPOBATh M aKTyaJU3HpoBaTh  IMpoOJeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPENECTATh eI JCATECIBHOCTH, 3aJaBaTh NapaMeTpPpbl M KPUTEPUH UX
JIOCTHKCHMUS;
BBIABJISATH 3aKOHOMEPHOCTH UM  MPOTUBOPEUMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSX;
pa3pabaThiBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YUETOM aHaAIU3a HMEIOIINXCS
MaTepUaIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JICATEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLICHUBATh PUCKH MOCJIEICTBUAN JAEATEIbHOCTH;
KOOPJIMHUPOBATH U BBIMOJIHATH pa0OTY B YCIOBUIX PEaIbHOT0, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBbie uccienoBaTeabCcKye 1eMCTBUSA
BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIOYEBBIMU MOHATUSMU U METOJAMU
buznuecKor HayKu;



BJIa/IETh HABBIKAMHU y4EOHO-HCCIIEAOBATENBCKON U MPOEKTHOU JEATEIbHOCTH
B 00J1aCTH (DU3HUKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TIOUCKY
METOJIOB pEIlIeHUsl 3a1au (PU3NYECKOr0 COACp)KaHUs, MPUMEHEHUIO Pa3lInYHBIX
METO/IOB [T03HAHUS;

BJAJIeTh BHJIAMU JIEATEIbHOCTH 110 TOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIPETAliU, MPEoOpa3OBaHUI0 M TPUMEHEHUIO B PA3IUYHBIX YYEOHBIX
CUTYyalHUsIX, B TOM YHCJIE IPU CO3JJaHUU Y4E€OHBIX TPOEKTOB B 00JACTH (PU3UKHU;

BBISIBJIATh PUUYUHHO-CJICJCTBEHHBIE CBSI3U U aKTyaJlU3UpoBaTh 3ajadvy,
BBIJIBUTATh THIIOTE3Y €€ PEIICHHs], HAaXOIUTh apryMEHTHI [ JOKa3aTeIbCTBA CBOMX
YTBEpXKJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATH TIOJYYEHHbIE B XOJ€ pEUICHUS 3aJa4d  pPe3yJbTaThl,
KPUTHUYECKU OLIEHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh U (POPMYIMpPOBATH COOCTBEHHBIE 33aJaud B 00pa30BaTEIIbHOM
JESITeIbHOCTH, B TOM YHCIIE TIPU U3Y4YEeHUU PU3MKH;

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS 1O (U3MKe B MPaKTHUYECKYI0 00JacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJICH, MPEAJIaraTh OPUTHHAIBHBIC TTOIXO/IbI U PEILICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAOLIUE aJIbTEPHATUBHbIE PELICHMUS.

Pabora ¢ undopmanmei:

BJIQ/IETh HaBBIKAMU MOJy4YeHUs MH(OpMaIMU (PU3NYECKOr0 COJIEepkKaHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIBbHO OCYIIECTBISATh IIOHCK, aHau3,
CHUCTEMAaTH3allI0 M WHTEPIPETalio MHPOPMAIUU PAa3IMYHBIX BHIOB U (hopm
IPEJCTABJICHUS;

OLICHUBATh JIOCTOBEPHOCTh UHPOPMAIUU;

UCIOJb30BaTh  CPENCTBA  MH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUN B PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX
3a7a4 ¢ coOII0IeHnEM TpeOOBAaHUI YPrOHOMUKH, TEXHUKHU O€30IM1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M ATHYECKHMX HOPM, HOPM HH(OpMaIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpPKAHMSI B pa3IM4YHBIX (opmaTax ¢
y4€TOM Ha3zHA4YCHUS UH(POPMAIIMH U 1EIEeBOI ayIuTOPUH, BEIOUpasi ONTUMAIbHYIO
(dopmy IpeCcTaBICHUS U BU3yaIU3aliHy.

KoMMmyHHKATHBHBIE YHUBEPCAIbHbIE Y4eOHbI€ 1eiiCTBHS:
OCYIIECTBIIATH OOIICHHE Ha YpOKaX (PH3UKKM M BO BHEYPOUHOH JACATEIILHOCTH;
pacmo3HaBaTh MPEANOCHIIKA  KOHQIMKTHBIX CHTyallMd W  CMsT4aTh
KOH()ITUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOKD TOYKY 3PEHUA C HMCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HUCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJlbHOU
paboTHI;

BBIOMpaTh TEMATHUKY W METOJBl COBMECTHBIX ACHCTBHM C y4&TOM OOIMIMX
WHTEPECOB U BO3MOXKHOCTEHN KXXAO0r0 YiI€HA KOJJICKTHBA,;

MPUHUMATh €M  COBMECTHOW  JIESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JCUCTBHUS MO €€ JOCTH)KECHHUIO: COCTaBJISITH IUIAH JICMCTBUU,
pacnpeieNisiTh POJU C Y4ETOM MHEHHUM YYaCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOMU PadOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIa/ia U KaXXJI0I0 y4aCTHUKA KOMaHIbl B OOIITUIN
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OLEHUBAaTh HJAEU C IO3MIUUA HOBU3HBI,
OPUTMHAJILHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYILIECTBIISATh TMO3UTHUBHOE CTPATETHMYECKOE TMOBEACHHE B PA3JIUYHBIX
CUTYAITUAX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIITUATUBHBIM.

PeryasiTuBHBIEe YHUBeEpcaIbHbIe y4eOHbIE 1eiicCTBUSA
Camoopranmzanmsi:

CaMOCTOSAITETIFHO OCYIIECTBIIATh MO3HABATEIBHYIO ACSITEIHLHOCTH B 00JaCTH
GU3MKH W acCTPOHOMHH, BBISABISATH MPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHBIC 3aJja4H;

CaMOCTOSITETIFHO COCTABJATH TUIAH PEIICHUS PacuETHBIX M KaueCTBEHHBIX
3ajJa4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUYTEHUI;

JlaBaTh OLEHKY HOBBIM CUTYAallUsIM;

pacuIupaATh paMK{ ya4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHH;

JieNaTh OCO3HAHHBIM BbIOOpP, aprymMeHTHpOBaTh e€ro, OpaTb Ha cels
OTBETCTBEHHOCTH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

COCcOOCTBOBaTh (DOPMUPOBAHUIO U TMPOSBICHUIO SPYIUIMH B O0JIACTH
(GU3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00PAa30BaTEeNIbHBINA U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHATbHBIN HHTE/IEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCHUTh KOPPEKTUBBI B ACSITEIHHOCTS,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJI€Th  HABBIKAMHU  [O3HABATENLHOM  pedIeKCHu  KaKk  OCO3HAHUS
COBEpIIAEMbIX JEMCTBUM M MBICIUTENbHBIX MPOLECCOB, HUX pE3yJIbTAaTOB U
OCHOBAHUI;

UCTIOJIH30BaTh MPUEMBI peIIEKCHUU ISl OLIEHKH CHUTYallid, BHIOOpa BEPHOTO
peleHus;



YMETh OIICHHBATh PHUCKH M CBOEBPEMEHHO NPUHUMATH PEIICHUS M0 UX
CHIKEHUIO;

OPUHUMATh MOTHUBBI U apryMEHThl JpPYruxX IMpHU aHaIU3€ pe3yJbTaToB
JeSITeNbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX TpH aHaIM3e pe3ylbTaToB
JesITeNbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JPYIHX Ha OMIMOKH.

B mporiecce mocTrkeHUS IMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHSI IIPOTPAMMBI TI0
¢usuke A ypoBHS cpeAHero oOuiero o0pazoBaHusl |y OOy4arolmuxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WHTEIUICKT, Ipenoararnui
c(OpPMHUPOBAHHOCTB:

CaMOCO3HAHMSI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSTHHE, BUJIETh HAIIPABJICHUS PAa3BUTUSI COOCTBEHHON SMOIIMOHATIBLHOM cepsbl,
OBITh YBEPEHHBIM B ce0e;

CaMOperyJIMpPOBaHUs, BKIIIOYAIOIIEI0 CAMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHME, CHOCOOHOCTh aJanTHPOBAaTHCI K
HYMOIMOHAILHBIM U3MEHEHHSIM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAILMH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHKEHMIO 1€ U
ycrexy, ONTHUMHU3M, HHHUIMATUBHOCTb, YMEHHE IEHCTBOBAaTh HCXOIsS M3 CBOUX
BO3MOKHOCTEH;

SMMATHH, BKIIOYAIONIEH CTOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHUE
ApYTUX, YYUTBIBaTH €r0 TMPU OCYIIECTBICHWU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHSI
C IPYrUMH JIFOJIbMHU, 3a00TUTHCS, POSIBIIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATBI

K koHiy 00ydyenus: B 10 kijiacce npemMeTHbIe pe3yJibTaTbl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXaTh COPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpPUMEpax poJib U MeCTO (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOI'MH, B IPAKTUYECKON AEATEIBHOCTH JIIOJIEH;

YYUTBHIBaTh TPAHUIBl NPUMEHEHHMS] H3YyYCHHBIX (U3NYECKUX MOJENEH:
MarepualibHasl TOUYKa, MHEepIUalIbHas CUCTEMa OTCU€Ta, a0CONMIOTHO TBEPAOE TEIIO,
WJICAJIbHBIN T'a3, MOJEIIA CTPOECHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEJ, TOYCUHBIN
ANEKTPUUECKUH 3apsijl PU PelIeHUH (PU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3MYECKUEe SABJICHUS (TPOIIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOPUU CTPOEHMs BEIEeCTBA U



AJIEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOOAHOE TMaJE€HUE TeJl, IBH)KEHHUE MO OKPY)KHOCTH, MHEPLHS, B3aUMOJEHCTBUE
Ten, AuQQy3usi, OPOYHOBCKOE JBHKEHUE, CTPOECHHUE >KUJKOCTEH U TBEPIBIX TEI,
M3MEHEHUEe O0bEMA TeNl MPU HArpeBaHUM (OXJIAKIEHUM), TEIIOBOE PABHOBECHE,
UCIIapEHHE, KOHJACHCALMs, IUIABJICHHUE, KPHUCTAJIM3ALUs, KUIICHWE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a IIPU €ro HarpeBaHWUU B 3aKPBITOM COCYZE,
CBA3b MEXIYy IapaMeTpaMU COCTOSIHUS Ta3a B M30IPOLECcCaX, dJICKTPHU3aLUs Ted,
B3aUMOJICHCTBHUE 3aPsJIOB;

ONKCHIBATh MEXAHWYECKOE IBUKEHUE, UCHOJb3Ysl (U3MUECKUE BETUYHHBI:
KOOpJMHATA, IyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHME, Macca Tena, Cuia,
UMITYJIbC TE€Ja, KUHETUYECKAS] YHEPTUsl, NOTCHIMAIbHAsA SHEPrUs, MEXAHUYECKAs
paboTa, MexaHHWYecKass MOLIHOCTb; IpPHU ONHMCAHWU NPAaBUIBHO TPAKTOBATh
(U3NYECKUN CMBICT HUCHOJb3YEMBIX BEIMYMH, WX OOO3HAYCHHS W EAUHHULIBI,
HaXOAUTb (OPMYJIbl, CBSA3BIBAIOLIUE NAHHYIO (DU3MUECKYIO BEIMYHUHY C JPYTHMMHU
BEIMYHHAMU;

OIMCHIBaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBJICHUS,
UCHOIb3ysd (PU3NYECKUE BEIMYMHBL: JABJICHUE Ta3a, TEMIIEparypa, CpEaHs
KMHETUYECKash DHEPIUsl XaOTUYECKOr0 JIBHMXKEHUS MOJEKYJ, CPEIHEKBAaApATUUYHAS
CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOThl, BHYTPEHHsIsI SHEprusi, pabora rasa,
KO3((PUIIMEHT TMONE3HOr0 JEHCTBUSA TENJIOBOrO JBUTATENs; MpPU OIMHCAHUH
IOPaBUIBHO TPAaKTOBaTh (PU3MYECKUI CMBICT UCHOJb3YEMbIX BEJIMYMH, MX
0003HAaYEHUsI W E€OUHULBL, HAXOAUTh (OPMYNbI, CBSA3BIBAIOLIME JAHHYIO
(U3MYECKYIO BEIMYMHY C IPYTUMU BETUYMHAM;

OIMCBIBATh U3YYECHHBIE JIEKTPUUYECKUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (ITPOLIECCHI), UCTONB3Ys (PU3MYECKUE BEIMYMHBL: AJIEKTPUUECKUN 3apsij,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD I0JIsA, TOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB;
Opy ONHMCAHUM NPABWILHO TPAKTOBaTh (PU3MYECKUM CMBICT HCHOJb3yEeMbIX
BEJIMYMH, MX OOO3HAU€HUs W EAMHUIBI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIMYUHY C APYTMMHU BEIMYMHAMH;

aHAJIM3UPOBATh (DU3MUECKHUE MPOLECCHl U SBJICHUS, HUCIOB3Ysl (PU3NUYECKUE
3aKOHBI U NPUHIUIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHWYECKOM DOHEPIMM, 3aKOH COXPAHEHUS WMIIYJbCa,
OPUHIMI CYNEPHNO3ULIUN CHJI, IPUHLUII PABHOIPABHUS HHEPLHUAIBHBIX CUCTEM
OTCU€TA, MOJEKYJSIPHO-KHHETUYECKYIO TEOPUIO CTPOCHHMS BEIIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKOW DHEPIUU TEIUIOBOIO IBMIKEHHUSA MOJIEKYII C
a0COJIIOTHOM TEeMIIEpaTypoil, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JJIEKTPUYECKOro 3apsna, 3akoH KyioHa, mpu 3TOM pas3inyarb CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €r0 MAaTEMaTU4YEeCKOE BbIPAXEHHE U YCJIOBHUS (TPAHMULIBI,
00J1acTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIUIIBI ICHCTBHUS MaIIH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBUS UX O€30MaCHOTO HUCIIOIB30BaHMS B TIOBCEAHEBHOMN
KU3HU;

BBIMIOJIHATh JKCHEPUMEHTHI TI0 HCCICNOBAHUIO (PH3UYECKUX SIBICHUN U
IPOIIECCOB C KCIOJNBb30BAaHUEM MPSAMBIX M KOCBEHHBIX H3MEPEHMH, MpH 3TOM
dbopmynMpoBaTh MpodsieMy/3aady U TUIIOTE3y Y4€OHOT 0 HKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOKEHHOTO0 000PYA0BaHUS, TPOBOIUTE OMBIT U (POPMYIHUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSMBbIE U KOCBEHHBIC M3MEPEHUsT GU3NYECKUX BEJIMYUH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO WM3MEpPEHUsT M MCIOJIb30BATh W3BECTHHIC
METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHNU;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIy (U3MUYECKMMHM  BEJIMYMHAMHU  C
WCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(puKCHUpOBaTh pe3yIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3NMUECKUX BEJIMYUH B BUJIE
TabIuI ¥ rpaduKOB, ENaTh BHIBOBI 10 pE3yJIbTaTaM MCCIEIOBAHMUS,

co0ur01aTh MpaBuia OE30MIaCHOrO TpyZda MpH MPOBEACHUM UCCIIECJOBAHUN B
paMKax y4eOHOro »SKCIIEpUMEHTa, YYEOHO-HUCCIIEI0BATEIIbCKOW W IPOEKTHOU
JESITETHOCTA C HCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWMCTB M JTAOOPATOPHOTO
000pyI0BaHHUS;

pelarb pacy€THbIE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTOJIb3Ys (U3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auH
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHUE BETUUYUHBI U (POPMYIIbI,
HEoOXoAuMbIe U €€ pelieHUs, MPOBOAUTHh PACUETHl U OLIEHWBATH PEAbHOCTD
HOJYYEHHOT0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelaTh Ka4eCTBEHHBIC 3a/1a4H: BHICTPAUBATh JIOTHUECKH HETIPOTHUBOPEUUBYIO
LEMOYKY PACCY)KIEHUN C OMOpOM Ha M3yuEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBICHUS,

UCIOJIb30BaTh IIPU PELIEHUH YU€OHBIX 33/1a4 COBPEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTUU JUIA TMOHCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEIACTABICHUS
y4eOHOH M Hay4yHO-NONYJASpHOM HMHPOpMAIUH, IOJIYYEHHON H3 pa3IMyYHbIX
VMCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3MKE B TOBCETHEBHOM KU3HU 1JIs1
oOecrieyeHus 0€30MacHOCTH MpU OOpalleHHH C NpUOOpaMH M TEXHUYECKUMHU
yCTpPOWCTBAaMU, JUIsl COXPAHEHUs 3[I0POBbSI U COOJIIOJEHUSI HOPM 3KOJOIMUECKOTO
MTOBEJACHUS B OKPYXKAIOIIEH CPEIIE;



paboTarh B TpYIINE C BBIIOJIHCHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IJIAHUPOBATh pabOTy TPYHIbI, PaMOHAIBHO pACOpPENeNaTh OO0S3aHHOCTH U
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIJT KQKJOT0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE paccMaTpuBaeMoi MpoOIeMBbl.

K koHiy 00ydyenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (Pu3UKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOM KApTHHBI MHUpA, B PA3BUTUU COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUM, B TMPAKTAUYECKOU IEATEIIBHOCTU JIKOJIEH, LIEJIOCTHOCTh U E€IUHCTBO
¢dbusnuecKkol KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UUYECKUX MOJICIICH:
TOYEUHBIA AJEKTPUUYECKUN 3apsijl, Jyd CBETA, TOUEUHBIN UCTOYHUK CBETA, sJE€pHAs
MOJICNIb aTOMa, HYKJIOHHAs MOJZIENIb aTOMHOTO Sipa MPH PEIICHUN (PU3NIECKUX
3a/1ay;

pacmno3HaBaTh (pU3UYECKUE SBJICHUS (TIPOIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAHTOBOM (PU3MKU: dJIEKTPUUECKAs TPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE NEWCTBUSA TOKA, B3aHUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHWUTHAasE WHAYKIMSA, JACHCTBUE MArHUTHOIO TOJs Ha
POBOJHUK C TOKOM U JIBIDKYIIMMCS 3apsiji, SJEKTPOMarHUTHBIE KojieOaHUs U
BOJIHBI, MPSMOJIMHEMHOE paclpOCTPaHEHUE CBETa, OTPAKECHHUE, MPEIOMIICHHUE,
unTepepenug, Audpakuus W MOOJApU3aldig  CBETa, JUCIEPCUS CBETAa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE NaBieHUE, BOSHUKHOBEHUE
JMHEWYaTOro CIEeKTpa aroMa BOAOpPOAA, €CTeCTBEHHAas M MCKYCCTBEHHAas
PaaNO0aKTUBHOCTE;

ONMKCHIBATh W3Y4YEHHBIE CBOMCTBA BeEIIECTBA (JIEKTPUUYECKUE, MarHUTHEHIE,
ONTUYECKHE,  AJEKTPUUYECKYID  MPOBOAMMOCTh  Ppa3lIMYHBIX  Cpel) W
AJICKTPOMArHUTHBIE SIBJCHUS (TIPOILIECChI), HCIONb3Yys (U3NUYECKUE BEIUYUHBI:
AJIEKTPUYECKUN 3apsif, CWJIa TOKA, DJIEKTPUUECKOE HAMPSIKEHUE, DIEKTPUUECKOE
CONPOTHUBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJICKTPOJBIIKYINAS CHia, paboTa ToKa,
WHIYKUWAST MAarHUTHOrO Tmoyisl, cuia Ammnepa, cwia JlopeHua, WHIYKTUBHOCTH
KaTyIlKU, SHEPrus HJICKTPUYECKOr0O M MArHUTHOrO TMOJIEH, Mepuoj U YacToTa
KoseOaHuid B KoOJIeOATEJIbHOM KOHTYpe, 3apsll M cujla TOKa B IpoIecce
FapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOsHUE U
ONTUYECKAs] CHJIa JIMH3bI, MPU ONHCAHUW NPABUIBLHO TPAKTOBATh (PU3MUECKU
CMBIC]T HCIIOJIb3YeMbIX BEITUYMH, MX OO0O3HAUECHHUS U EIMHMIIBI, YKa3bIBaTh
(bopMYyIIbI, CBSI3BIBAIONINE TAHHYIO (DU3NYECKYIO BEJIMUUHY C APYTMMU BEJIMUYUHAMU;

ONMUCHIBATh HW3YYCHHBbIC KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOIb3Ys
¢usznyueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, DHEPrUsl U UMNYJbC (JOTOHA, MEPUO/] MOTypaciaaa, SHEPrusl CBA3U



aTOMHBIX S7Iep, TPH ONMHCAHWUW TMPABUIBHO TPAKTOBATh (U3UUYCCKUNA CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, WX OOO3HAYEHUS] W EIUHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMH BEITUYMHAMHU,
BBIYUCIIATH 3HaUCHUE (PU3NUECKOM BEJIMUMHBI,

aHAIU3UPOBATH (PU3MYECKUE TPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI M MPUHLUIMBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJIeILHOTO
COCMHEHUSI MPOBOJHUKOB, 3akoH Jlxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOM
WHIYKIWUH, 3aKOH NPSIMOJMHENHOIO paclpOCTPAaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI IMPEJIOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHHA Wi Porodddekra,
3aKOH COXPAaHEHUSl PHEPruHU, 3aKOH COXPAHEHUS HUMIIYJIbCa, 3aKOH COXPaHECHHS
AJICKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHHMS MacCOBOI0 4HcCia, MOocTynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOE€ BBIPAXKEHUE U YCIOBHUS (rpaHUlbl, OOJACTH)
IPUMEHUMOCTH;

OTpEEIATh HAITPaBJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOIO MOJIsl TPOBOJHUKA
C TOKOM, CUJIbl AMriepa U cuiibl JIopeHiia;

CTPOUTh M OIUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JINH30i;

BBITIOJTHATh JKCIIEPUMEHTHI MO0 HCCIIEIOBAaHUIO (DU3UYECKUX SBICHUN U
MPOIIECCOB C HCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX HU3MEPEHUMN: MpPU STOM
dbopMyIMpoBaTh MpoodIIeMy/3a1a4y ¥ THIIOTE3y YI€OHOr 0 AKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OMBIT U (POPMYIHPOBAThH
BBIBO/IBI;

OCYIIECTBIIATh MPSMbIE U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIMYHH, MTPU
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/Ibl OLICHKHU MOTPENTHOCTEN N3MEPEHUI;

HCCIe0BATh 3aBUCUMOCTH (PU3UUECKUX BEJIMUMH C UCTIOIB30BAaHUEM MPSIMBIX
U3MEpPEHUN: MpPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJIYYCHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIWYMH B BHUAEC TaOMMI] U Tpadukos,
JIeNaTh BHIBO/IBI MO pe3yJIbTaTaM UCCIEI0BaHMUS;

coOJII0/1aTh MpaBmiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCIECIOBaHUN B
pamMKax y4yeOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM W MPOECKTHOU
JESTENbHOCT C HMCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1TAOOPATOPHOTO
000pyI0BaHuUS;

pemath pacy€THbIE 3alauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHalM3a YCIOBUS 3a7a4u
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKHUE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBIE ISl €€ pelieHus, MPOBOAUTH Pacuy€Thl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3NYECKON BETUYUHBI;



pelIaTh KAYECTBEHHBIE 33Ja4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LIEMOYKY PAaCCYXXJECHUW C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nyecKue sIBICHUs;

MCIIOJIb30BaTh MIPH PEIICHUH YUEOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU JUIsSl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETALUN U IPENCTABICHUS
y4eOHOM W Hay4yHO-ONYJASpHOM HH(POpPMalUM, TOJYYEHHON W3 pPa3InYHbIX
MCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBAThH MOJIY4aeM Yyl HH(POPMALIHIO;

OOBSICHATh MNPUHIMMBI JEHCTBUS MAallUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HH;

MPUBOJIUTH MPUMEPHI BKJIaZa POCCUUCKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B
pa3sBUTHE HAyKH, B OOBACHEHHUE IPOLIECCOB OKPYXKAIOLIEr0 MHUpA, B Pa3BUTHE
TEXHUKHM U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHMS 110 (PU3UKE B IOBCEHEBHOM KU3HU 1JIs
oOecrieyeHus 0€30MaCHOCTH MpU OOpaIleHHH C NpUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMHU, JUIsl COXPAHEHUS 3[J0POBbS U COOJIIOJEHUS HOPM 3KOJOIMUECKOIO
IIOBEJICHUSI B OKPYKAIOLIEN Cpele;

paboTaTh B TIpylIne C BBIIOJHEHUEM pa3IMYHbIX COLHUAIBHBIX pPOJEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaesiTh OO0SI3aHHOCTH MU
IJIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYALHMSIX, aJIEKBaTHO OLIEHUBATh
BKJIa/1 K&KJI0TO U3 YYaCTHUKOB I'PYMIbl B PELICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne i/m P Kourposabhubie | TIpakruyeckue (uubp )
NMpoOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. PUZUKA U METObI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3KnKa U METOIbl HAYYHOI'O MMO3HAHUS 2 bubmorexa LIOK
) A ya https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorexa [OK
https://m.edsoo.ru/7f41bf72
29 JlunammKa 7 bubmumoreka [IOK
https://m.edsoo.ru/7f41bf72
but6moreka [JOK
23 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 hitps://m.edsoo.r/7f41 bf72
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 | bu6motexa [IOK
’ TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHI 10 1 Eubmorexa OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUSI BELIECTBA. 5 bu6moreka [JOK
' da30BbI€ MTEPEXOJIbI https://m.edsoo.ru/7f41bf72




Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6moreka [JOK
4.1 1
reKTpocTaTIia 0 https://m.edsoo.ru/7f41bf72
49 ITocTosAHHBIN nekTpUdeCcKuil TOK. Toku B 12 bu6mmoteka [IOK
) pa3iM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3zepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrpoasbnsbie | IlpakTuyeckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe€ 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubmmorexa [IOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHHU4Y€ecKue U 3JEKTPOMarHUTHbIE 9 | bubmmorexa [{OK
' Kosie0anus https://m.edsoo.ru/7f41c¢97¢
5 MexaHnueckue 1 3J1IeKTpOMarHuTHbIE 5 | bu6moreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 OnTuka 10 3 buomorexa HOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Pazjen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUH 4 | bubmumoreka [IOK
’ OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
DJIeMEHThI KBAHTOBOM ONTHKH 6 hitps://m.edsoo.ru/7f41c97c




Bbub6morexa IIOK

4.2 Crpoenue aroma 4
https://m.edsoo.ru/7f41c97¢
43 ATOMHOE 411po 5 bromorexa [TOK
https://m.edsoo.ru/7f41c97¢c
Htoro no pasaeny 15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKU

but6mmoreka [JOK
5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE
6.1 O06o0maroiee MOBTOPEHUE 4 Eubmorexa OK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
] T " BbI
JI:;H Tema ypoxa Beero KonTpoabubie | IlpakTuyeckue fl[:y:ennﬂ :)16[()1)31;(())Ba:enbﬂble
padoThI padoThI pecypent
®u3nka — HayKa O MPUPOJIE.
1 Hayunbie MCT(}),,HBI nofHapHI/I;I 1 bubmorexa LOK
https://m.edsoo.ru/ff0c32e2

OKpYXaloIlero Mupa
Pouib u MecTo Qpu3uku B

) (hopMUPOBAHUU COBPEMEHHOM | bubmmorexa [{OK
Hay4YHOH KapTUHBI MHUPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOMN TSI TEIIBHOCTH IO EH
MexaHnuecKoe IBUKEHHUE.

3 OTHOCUTEJIBHOCTh MEXaHUUYECKOTO | bubmumoreka [IOK
nBwxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NpsIMONTUHENTHOE | bu6morexa [IOK
IOBW)KEHHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE | bubmotexa IIOK
JIIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHOE azicHue. Y CKOpeHHue | bubmumoreka [IOK
CBOOOIHOr 0 NajgcHus https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHoe 1BHKEHHE.

. bu6muoreka [IOK

7 JIBrKeHue MaTepraibHOM TOYKH 11O 1

OKPYXKHOCTH

https://m.edsoo.ru/ff0c3ada




IIpyHIUI OTHOCUTENBHOCTH

Bbub6morexa IIOK

Kunernueckas sneprus

8 lanunes. MHepunaibHble CUCTEMBI
p le https:/m.edsoo.ru/ff0c3be8
orcuera. [lepBblit 3akoH HeroToHa
Macca Tena. Cuina. [TpuHiun
. bubmorexa [JOK
9 cynepno3uuuu cui. Bropoit 3akoH
. https://m.edsoo.ru/ff0c3be8
Hprorona ay1st MaTepruanibHOW TOYKH

10 Tperuii 3akoH HeroToHa ais bubmoreka [IOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro taroreHus. Cuina

but6mmoreka [JOK
11 TsoKkecTd. [lepBast kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuua ynpyroctu. 3akoH ['yka. Bec bubmmorexa [{OK
Tela https://m.edsoo.ru/ff0c3el 8
Cuna tpenus. Koadhunuent

13 Tpenus. Cuna COnpoOTUBIICHUS TPU bubmumoreka [IOK
JOBUWKCHUU TeJIa B )KUJIKOCTH WA https://m.edsoo.ru/ff0c3f76
rase
[TocTtynarenbHO€ 1 BpamaTeabHOE

14 JBHUYKEHHE a0COIIOTHO TBEPAOTO bubmoreka [IOK
Tesna. MoMeHT cuiibl. [lnedo cuisbl. https://m.edsoo.ru/ffO0c41a6
YcnoBus paBHOBeCHs TBEPAOro Tea
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMBI MaTEpUAJIbHBIX TOUEK. bu6motexa [IOK
Nmnynbce cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE ABUXKEHUE

16 PaboTta 1 MOIITHOCTD CHIIBI. bu6moreka [JOK

https://m.edsoo.ru/ff0c4502




MaTtepuanbHOi Touku. Teopema 00
U3MCHCHHUU KHHCTH“I@CKOIY3HCPFHH

17

[ToTenunanbHas SHEPrusl.
[ToTenunanbHast SHEPrUst ynpyro
e OpPMUPOBAHHON TIPYKUHBI.
[ToTenunanbHas SHEpPrus Tena
BOJIM3M TOBEPXHOCTH 3eMJIH

bu6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

[TorennuanbHbIC U
HETOTeHIIHATbHBIE CUIbl. CBS3b
pabOThl HETIOTEHIIUATBHBIX CUJI C
M3MEHEHUEM MEXaHHYECKOW SHEPrun
CUCTEMBI TeJl. 3aKOH COXPAaHEHHUS
MEXaHUYECKOUN SHEPruu

bu6moreka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«ccnenoBanue CBSI3U paOOThI CHUJTBI
C U3MEHEHHEM MEeXaHNYeCKOM
SHEPrUHU TEJIa Ha IpuMepe
PaCTsDKEHUST PE3UHOBOTO JKT'YTa)

20

KonTtponpHas pabora 1o reme
«Kunematuka. /Iuramuka. 3aKoHbI
COXpaHEHUsI B MEXaHUKE

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOXKEHHUS
MOJIEKYJIAPHO-KUHETUYECKOM
Teopuu. BpoyHOBCKOE IBHIKEHUE.

Huddysus

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUJIKOCTEH
Y TBEPABIX TEIl




23

Macca monekyn. KonnuectBo
BemiecTBa. [locrosiHHas ABoraapo

24

Tennosoe paBHoBecue. Temneparypa
u e€ usmepenue. lllkana remnepatyp
Lenbcus

25

HNneansuenii ras B MKT. OcHoBHOE
ypaBHeHne MKT

bu6moreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TeMneparypa Kak Mepa
CpEHEN KMHETHYECKON SHEPrum
JIBU)KEHUS MOJIEKYJI. YpaBHEHUE
MenneneeBa-Kianeipona

but6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akon JlanbToHa. ["'a30BBIE 3aKOHBI

28

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]y TapaMeTpaMu COCTOSHHS
pa3pexEeHHOr 0 ra3ay

29

N3omporeccsl B n€anbHOM rase u
ux rpaduueckoe npeacraBIceHue

but6moreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTrpennss sHeprus
TEPMOAVMHAMHYECKON CUCTEMBI U
crnoco0b! e€ n3MeHenus. Konnuectro
TENJIOThl U paboTta. BHyTpenHss
SHEPrus OHOATOMHOI'O H1€aJIbHOIO
rasa

bu6moreka I[IOK
https://m.edsoo.ru/ff0c5952

31

Buael Termionepenauun

bu6morexa IIOK
https://m.edsoo.ru/ff0c5¢36

32

ViennbHag TeNII0EMKOCTD BENIECTBA.
KonuyectBo TennoTsl npu

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c5c¢36




tenmonepenadye. AnnabaTHbIi
mporiecc

IlepBbIil 3aKOH TEPMOIUHAMUKHA U

bu6moreka [JOK

33
€ro MpuMeHEeHN e K U30IpoLeccaM https://m.edsoo.ru/ff0cSefc
HeobpaTuMocTh po1ieccoB B
34 npu (I)) e. Bropon I;aI]jOH bubmorexa IIOK
prpoze. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Mpunuun pevictBust u KITJ{ bu6motexa [IOK
TEIJIOBOM MaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Mukn Kapuo u ero KI1J]
37 DKonoruyeckue mpodieMsl
TENJIO3HEPI €TUKU
O6o06maromuil ypok
P BrGmorexa LIOK
38 «MonexynsipHast ¢puznuka. OCHOBBI
https://m.edsoo.ru/ff0c6938
TEPMOJTUHAMU K
KonTtponsHas pabota o teme
39 «MonexymsipHas ¢usnka. OCHOBBI Brbmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBaHue ¥ KOHICHCAIH. bu6moreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTENIbHAS
41 BJIQXKHOCTb BO3/1yxa. HachlleHHbIi Bubnmorexa LIOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucranamueckue u
aMopgHbIe Tena. AHU30TPOIHUS
E) b P bubmorexa [{OK
42 CBOMCTB KpucCTAILIOB. JKuakue

kpuctauibl. CoBpeMEHHbIE
MaTepHabl

https://m.edsoo.ru/ff0c6510




[InaBnenwne u KpUuCTaJlJIM3alus.

Bbub6morexa IIOK

43 v .
ACHBRAA TETUIOTA TABICHITA https://m.edsoo.ru/ff0c6708
Cybmumanust
b K
44 VYpaBHEHME TEIIOBOTrO Oananca nomorexa O
https://m.edsoo.ru/ff0c6820
DJIeKTpHU3aus Tel. DIEeKTPUYICCKUM
45 3aps pI[Ba BU/JIA DJIEKT I/IZI;CKI/IX bubmiorexa [OK
AL A P https://m.edsoo.ru/ffOc6bcc
3apsI0B
[IpoBOAHUKH, TUDIEKTPUKH U
P P but6moreka [JOK
46 MOJTYNPOBOIHUKHU. 3aKOH
https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUUECKOro 3apsa
B3aunmopneiictBue 3apsaa0B. 3aKOH
47 Kynona. TodeuHblii 351eKTpUYECKUI Bu6mmorexa [IOK
4 ' P https:/m.edsoo.ru/ff0c6eced
3apsn
Hanps:k€HHOCTB 2JIEKTPUYECKOT0
43 nosist. [TpuHnun cynepro3unuun bubmmotexa [IOK
BJIEKTPUYECKUX TToJen. JInHum https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGoTa cuit anekTpocTaTHYecKoro
49 nosst. [Torennunan. Paznocts bubmorexa [IOK
) At https://m.edsoo.ru/ff0c6£00
MMOTEHIIHAJIOB
[IpoBOAHUKYN ¥ AUIIEKTPUKH B
P P but6mmoreka [JOK
50 AJIEKTPOCTATUYECKOM TI0JIE.
https://m.edsoo.ru/ff0c7018
Jusnextpuueckas MpoOHUIIAEMOCTh
b K
51 Onexkrpoémkocts. Konaencarop nomorexa O

https://m.edsoo.ru/ff0c7126




52

DJIEKTPOEMKOCTbD MIOCKOTO
KOHJIEHCaTopa. JHeprus
3apsKEHHOT0 KOHJEHcaTopa

Bbub6morexa IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "M3mepenue
NMEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHIMD AECTBUSI U TPUMEHEHH E
KOHJICHCAaTOPOB, KOMUPOBAILHOTO
amnmapara, CTpyHHOro mpuHTepa.
DNeKTpocTaTUYeCcKas 3aIlnTa.
3azemiieHuE 3JIEKTPOIIpuOopoB

55

DJIEKTPUYECKUI TOK, YCIOBHS €ro
cymiectBoBaHusl. [T0CTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma s
ydacTka 1enu

56

[TocnenoBarensHoOE, MapaIeIbHOE,
CMEIIIAHHOE COeJUHEHUE
poBOAHUKOB. JIabopaTopHas
pabota «/3yueHne cMEmaHHOTO
COEIMHEHMS PE3UCTOPOBY

0.5

but6moreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaGoTa 1 MOIITHOCTP JIEKTPUYECKOTO
ToKa. 3akoH [>xoynsa-Jlenna

but6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 11 moHOM (3aMKHYTOM)
annekTprueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«H3mepenne DJ1C ncTouHMKa TOKA U
€ro BHYTPEHHET'0 COMPOTUBIICHUS»

0.5

bu6morexa IIOK
https://m.edsoo.ru/ffOc7ae0

59

PesepBHblii ypok. KoHTpOIbHAA
pabora o Teme "DIeKTpoIuHaAMHKA"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56




/ Beepoccuiickas mpoBepoyHast
pabora

60

O6o6maromuit ypok
«DNEeKTpoAHAMUKAY /
Bcepoccuiickas npoBepouyHas paborta

but6moreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs NPOBOJUMOCTh
TBEPIBIX METAJJIOB. 3aBUCUMOCTh
COIIPOTUBJICHUS] METAJJIOB OT
Ttemneparypbl. CBEpXIPOBOIUMOCTD

62

DJEKTpUYECKHI TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TYYKOB

63

[TonmynpoBoHUKH, UX COOCTBEHHAS
Y IIPUMECHAsI IPOBOJUMOCTb.
CaolicTBa p—n-nepexona.
[TomynpoBoJHUKOBBIE TPUOOPEI

bu6morexa IIOK
https://m.edsoo.ru/ffOc84ae

64

DNeKTpUYeCcCKuil TOK B pacCTBOpax U
pacriaBax 3JeKTPOIUTOB.
DNEeKTPOIUTUYECKAS TUCCOIHAIIHSL.
DJIeKTPOIIN3

bu6moreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DNEeKTPUUYECKUH TOK B rasax.
CaMocCTOsTENBHBIN U
HECaMOCTOATENBHBIN pa3psi.
Mounns. I1nazma

bu6moreka [IOK
https://m.edsoo.ru/ffOc84ae

66

DJeKTpudecKre npudopsl U
YCTPOMCTBA U MX MPAKTHYECKOE
npumMeHeHue. [IpaBuna TeXHUKU
0e30MmacHoCTH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c86fc




KontposnpHas pabora o reme
«Onekrpocraruka. [locTosHHbII

bu6morexa IIOK

67 ANEKTpUYECKUi TOK. TOKH B ! https://m.edsoo.ru/ffOc8a8a
pa3IMYHBIX CpeIax»
68 PesepBHbIii ypok. O6o0marommii : bubmmoreka [JOK
ypok 1o Temam 10 kacca https://m.edsoo.ru/ff0c8f6¢c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero KonTpoabubie | IlpakTuyeckue fal:;:ennﬂ :gg)al;?)i:;eenbnme
padoThI padoThI pecypesI
IlocTossHHBIE MAarHUTHI U UX

| B3auMoelictBue. MarHUuTHOE I10JI€E. | but6mmoreka [JOK
BekTop MarHuTHON UHAYKIWH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW UHIYKIIUU
MarauTHOE€ 10Jie TPOBOAHUKA C

) ToKOM. OnbIT DpcTeaa. | bubmmorexa [{OK
B3anmMopeiicTBue NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGoparopnas pabota «M3yuenne

3 MarHETHoIr)o noi;[ 1<aTyun<1/1y;I 1 1 buomorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBHE MarHMTHOIO I10JIS Ha
MPOBOJHUK ¢ ToKoM. Cuna Amriepa.

4 JlaGopaTtopHas pabora | | bubmotexa IIOK
«HUccnenoBanue neiicTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM)

JleficTBHE MarHMTHOIO I10JIS Ha

5 JBUKYIIYIOCS 3apSKEHHYIO | bu6motexa [IOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DJIeKTpOMarHuTHast HHAYKIUA. 1

IToTOK BEKTOpa MArHUTHOU




uaaykuu. J/C uaaykunn. 3aKoH
3JIEKTPOMAarHUTHOW UHAYKIIUU
®Dapanes

JlabopaTopHas pabora
«Hccnenopanue sIBICHUSA
AIIEKTPOMArHUTHON MHITYKITNY

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHHE
camounnykuuu. 3J1C
CAaMOMHIYKIIMH. DHEPrus
MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.
DJIEKTPOMAarHuTHOE MOJIE

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTporucTBa U UxX
MIPUMEHEHUE: TOCTOSIHHbIE MAarHUTHI,
3IEKTPOMArHHUTHI,
3JEKTPOABUrATEIIb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHLL,
WHAYKIIMOHHASA M1€Yb

10

O6o0matommii ypok «MarHuTHOe
noje. DJIEeKTpOMarHuTHast
WHTyKLUSD)

but6moreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponphas paborta o reme
«MarauTtHoe mosie.
DneKTpOMarHuTHas UHAYKLUS

bu6moreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOIHbIE MEXaHMYECKHE
kosnebanus. ['apmoHnueckue
KosiebaHus. Y paBHEHHE
TapMOHUYECKUX KOJIeOaHMil.
[IpeBpaiienre s3Hepruu

Bbu6morexa IIOK
https://m.edsoo.ru/ff0caf06




13

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
Mepro/a MajbiX KolebaHuii rpy3a Ha
HHUTHU OT AJINHBI HUTHU U MAaCCHhI
rpy3a»

14

KonebaTensHblit KOHTYD.
CBOOOIHBIEC 2JIEKTPOMATHUTHBIE
KoJieOaHUs B UCaTbHOM
KoJIe0aTEIbHOM KOHTYpEe. AHAJIOTHSI
MEX1y MEXaHUYECKHUMU 1
AJIEKTPOMArHUTHBIMU KOJICOAHUSMU

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

15

®opmyiia TomcoHa. 3aKOH
COXpaHCHH SHEPIruu B HACaJIbHOM
KOJIe0aTeIbHOM KOHTYpE

Bbu6morexa IIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarmux
KoneOaHusX. BelHyXK/1eHHbIE
MeXaHHYECKHE KoJieOaHus.
Pezonanc. BeiHyX1eHHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS

bu6moreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IIepemeHHBII TOK.
CuHycouaanbHbli NepeMEHHbIN TOK.
MOoIHOCTE TEPEMEHHOT0 TOKA.
AMIUIMTYTHOE U €U CTBYIOLIEE
3HA4YEHHE CUJIbI TOKA U HAIIPSHKEHUS

bu6moreka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Iponssoactso,
repenaya u norpedicHue
JIEKTPUY ECKON DHEPTUHU

19

VY CTpOoHCTBO M TPaKTUIECKOE
MIPUMEHEHUE HIEKTPUUECKOTrO

bu6moreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, F€HEpaToOpa MePEMEHHOT0
TOKA, TUHUH 3JeKTponepeaay

DKOJIOTHYECKHE PUCKH NPU
IIPOU3BOJICTBE IJEKTPOIHEPTUH.

20 Kynbrypa ucnosnb3oBanus
AIIEKTPOIHEPTUH B ITOBCETHEBHOM
KUZHH
Mexanudeckue BOJHBI, yCIOBUS
acripoctpanenus. [lepuon.
pacipoctp P bu6mmoreka [JOK
21 CKOpOCTh paclpOCTpaHEHUs U
https://m.edsoo.ru/ff0cca54
JutnHA BoaHBL. [lonepeunsie n
MIPOJI0JIBHBIEC BOJTHBI
2 3Byk. CkopocTb 3ByKa. [ pomMKoOCTh bu6morexa [IOK
3ByKa. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTpPOMArHUTHBIC BOJHBI, UX
. bubmmorexa [{OK
23 cBoicTBa U ckopocTsk. [llkana
https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIBI pagOCBSI3H U
24 TeneBuaeHus. Pa3Butue cpeacTn
cBsA3U. Paagnonokanus
)5 KonTtponbshas pabora «Konebanus u bubmotexa IIOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeiiHOe pacnpocTpaHeHue
26 CBETa B OJIHOPOJHOM Cpelie. bubmunoreka [IOK

ToueuHblil UICTOUHUK cBeTa. JIyu
CBETa

https://m.edsoo.ru/ff0cd350




Otpaxenue cBera. 3aKOHbI

Bbub6morexa IIOK

27 OTPaNCHITA CfeTa' Hocrpoetne https:/m.edsoo.ru/ff0cd4e0
n300pakeHUH B MJIOCKOM 3€pKaje
[Ipenomnenue ceera. [TonHoe

)3 BHYTPEHHEE OTPAKEHHUE. bu6mmoteka [IOK
[IpenenpHbIN yroi moaHoro https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTpPaXKEHHS

29 JlaGopaTtopHas pabora «M3mepenue bubmotexa ILIOK
IIOKa3aTeNsd IPEJIOMIIEHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
Jlunzel. [Toctpoenue n3o0pakeHU i

30 B uH3e. DopMysia TOHKON JTUH3BI. bubmorexa [IOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JIMH3bI
JlabopaTopHas pabora

31 «HMccnenoBanue CBONCTB
M300paKEHUM B TMH3AX)»
Hucnepcus ceta. CI0XKHBIA COCTaB

1 6enoro ceera. L{ger. JlabopaTopHas
pabota «HabmoaeHune qucrepcuu
CBETa»

13 Wnrepdepenuus ceera. udpakuus bu6mmoreka [IOK
ceta. Judpaknuonnas pemerka https://m.edsoo.ru/ff0ced22

34 ITonnepeyHoCTh CBETOBBIX BOJIH. bu6motexa [IOK
ITonsipuzanus cera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudopsl U ycTpoicTBa

35 Y yCIIOBUA UX 0€30MacHOro
MIPUMEH EHUS

36 ['panu1bl IPUMEHUMOCTH bu6morexa [IOK

KJIACCUYECKOI MEXaHUKH.

https://m.edsoo.ru/ff0cf862




[TocTynaTel crienuanibHON TEOPUHU

OTHOCUTEIBHOCTHU
OTHOCUTENIBHOCTh
bu6moreka [JOK
37 OJIHOBPEMEHHOCTHU. 3aMeJIJICHNE
https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIIICHUE JITTHHBI
OHeprus U UMITYJIbC
13 PENATUBUCTCKON yacTUIlbl. CBA3b bubmoreka [IOK
MACCBhI C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust mokos
KonTponpHas padora «OnTuka.
N but6moreka [JOK
39 OCHOBBHI clielIMaIbHON TEOpUU
https://m.edsoo.ru/ff0cf610
OTHOCUTEIBHOCTU
40 ®otonsl. Popmyna [Inanka. bu6mmorexa IIOK
DHeprus U UMIyJIbC GpoToHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIEIOBAaHUE Eu6 110K
noIMoTeKa
41 otoaddekra. O A T.
orosppert HBITBL https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonb! poTodrddekra. YpaBHeHUE
42 SﬁHmTegl)Ha i(bq)oroaq)(;@)ema buGmorexa [OK
8 ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potordppexra
Hasnenune ceera. Onbite I1. H.
N but6moreka [JOK
43 JleOeneBa. XuMHYECKOE 1€CTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa U
44 MPAKTUYECKOE TPUMEHEHH E:

¢doToreMeHT, POTONATUHK,
COJTHEUHas OaTapesi, CBETOUO




Pemenune 3agay no teMe «DJ1eMEHTHI

bub6moreka IIOK

s KBaHTOBOW OITUKH» https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbITHI
bu6moreka [JOK
46 Peszepdopna mo paccesuuto o-
https://m.edsoo.ru/ff0d091a
yactull. [Inanetapuas Mmoaens atoma
47 ITocrynate! bopa Brbmorexa LIOK
https://m.edsoo.ru/ff0dOafa
Wznyuenne u normouieHne poToHoB

43 IIpU [IEPEX0/I€ ATOMA C OAHOT 0 bu6moteka [IOK
YPOBHSI SHEPruM Ha Jpyroi. Bujsl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BousiHOBbI€ cBOMCTBA yacTull. BonHbl

49 ne bpoiins. KopmyckyisipHo- bubmmorexa [{OK
BOJIHOBOM Ayann3M. CHOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJIEHHOE U3JTyYeHue
OTKpbITHE PaIMOAKTUBHOCTH.

50 Omertel Pezepdopna mo bubmmoreka [{OK
OIIPENIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaaoOaKTUBHOIO U3JTy4YEeHUS
CsaoiictBa ans(da-, 6eta-, ramma-

51 n3iydeHus. BnusHue
pPaaroOaKTUBHOCTH HA JKUBBIC
OpraHU3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.

57 N3oronsl. Anbda-pacna. bu6morexa [IOK
DNEeKTPOHHBIN U O3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d 1162
pacnan. ['amma-u3nydeHnue

53 DHeprus CBsI3U HYKJIOHOB B SIApE. bubmmorexa [{OK

Snepneie peakuuu. SnepHplit

https://m.edsoo.ru/ff0d1356




peaxtop. [IpobGiieMbl, mepCreKTHBHI,
9KOJIOTMY €CKUE ACIIEKTHI SICPHOM
SHEPreTUKH

54

DneMeHTapHble YacTUllbl. OTKpbITHE
Mo3uTpoHa. MeTobl HaOJIIOICHUS |
perucTpanuu 3J1eMeHTapHbIX
yactui. Kpyruslii cron
«DyHnameHTaIbHbIE
B3anuMoelicteua. ExnHCcTBO
(hbU3HYECKO KapTUHBI MUPay

but6moreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTanel Ppa3BUTHUA aCTPOHOMUH.
[IpuknanHoe 1 MUPOBO33PEHUECKOE
3HaYeHue acTpoHoMuu. Bug
3BE&3aHOrO0 Heba. Co3Be3nus, spKue
3Bé3)1I>I, IIJIAaHETBI, UX BUIUMOC
JABHUXXCHUC. ConnHeunast cucremMa

56

Comaue. ConHeyHast aKTUBHOCTb.
Ucrounuk sneprun ComHIa U 3BE3]

57

3BE3/bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/bI ITaBHOM
nocyenoBaTeabHOCTH. BHyTpeHHee
crpoenue 38€31. CoBpeMEHHbIE
MPENICTABJICHHS O TPOUCXOXKICHUU U
spomoruu CoJIHIa 1 3BE3]

58

Muieunsiit [Tyt — Hama
T"anmaktuka. IlonoxxeHnue u IBMKEHUE
Comnnxua B I'amaktuke. ['anakTuku.
YEpHble OBIPHI B IApax rajlaKTUK




59

Bcenennas. Pa3beranue ramakTuk.
Teopust bonbiioro B3peIiBa.
PenukroBoe usnyyenue.
MeTaranakTuka

60

Hepemennsie npoOiemMbl
aCTPOHOMUU

61

KonTponbHas paboTa «31eMeHTbI
aCTPOHOMHH U aCTPOYUZUKI»

62

O6o6maromuii ypok. Ponb ¢pusnku
¥ ACTPOHOMMH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIUAIbHOM U
ATHUYECKOM cepax NesATeTbHOCTH
YyeJIOBEKa

63

O606maromuii ypok. Pons 1 Mmecto
(U3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4YHOW KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢bu3nyeckoii Teopun B
(bOpMHUPOBAHUY ITPEACTABICHUH O
¢bu3nYecKoi KapTHHE MHpPa

65

O6006maromuii ypok. Mecro
(U3MYECKOM KapTUHBI MHpPA B
001IeM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEACTABICHUIN O IPUPOAE

66

Pe3epBHbIl ypok. MarautHoe noie.
OneKTpoMarHuTHas MHAYKLUS




PeszepBHubiii ypok. Ontrka. OCHOBBI

67 CrenragbHOU TEOpUU 1
OTHOCUTEIBHOCTU
Pesepnbiit ypok. KBanToBas ¢pusuka.
bu6moreka [JOK
68 DneMEeHThl aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d 1784
acTpopu3UKU
OBIIEE KOJIMYECTBO YACOB I1O0 63

I[TPOTPAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM ITIPOT'PAMMBbBI

10 KVIACC

Kon
NMPoBepPsieMOro
pesyjabTarta

IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHNSI 0CHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHusA

10.1

JleMOHCTpUpOBaTh Ha TMpUMEpax poib U MecTo (HU3UKU B
(bopMUPOBAHNU COBPEMEHHOW HAay4YHOH KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B TPAKTUYECKON IEATEIbHOCTH

mroien

10.2

Y4uTHIBaTh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MO eIe:
MaTepuaibHas TOYKa, MHEpIUalbHas cUCTeMa OTcuéra, abCOIIOTHO
TBEPIOE TENO, UCATbHBIN I'a3; MOAEIN CTPOCHUS Fa30B, KUAKOCTEH U
TBEPABIX TEJ, TOUYCUHBIM AJIEKTPUYECKHI 3apsi — NpU pelieHUuu

(bI/I3I/I‘leCKI/IX 3aJa4

10.3

PacrioznaBath huznueckue ABICHUS (MIPOIECCHI) U OOBICHATH MX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJISPHO-KHHETHYECKOU TEOPHUHU
CTPOCHHSI BEINECTBA MW JJIEKTPOJMHAMUKH: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBHKCHHE, CBOOOTHOC Ma[CHHE
TeJ, NBUIKEHHE MO OKPYXKHOCTH, WHEPILHUS, B3aUMOJCHCTBUE TET,
mudpdy3us, OpOYHOBCKOE MABWKEHHE, CTPOCHHE IKHUAKOCTEH U
TBEPABIX TeJd, W3MEHEeHHe o00béMa Tel NP  HAarpeBaHHUU
(OXJTaKJACHUH), TEIJIOBOE PaBHOBECHE, HMCIApEHHE, KOHJCHCAIus,
IUIaBJICHWE, KPUCTAJUTM3aIlMs, KHIEHHE, BJIAXXHOCTh BO3/yXa,
MOBBIIICHUE [aBJICHHs Ta3a MPH €ro HarpeBaHHH B 3aKPHITOM
CoCyle, CBsI3b MEXKIy IapaMeTpaMH COCTOSIHHS ra3a B

Hu3omponceccax; JICKTprUu3auus TCll, B3aUMO/JICHCTBHE 3apsAa0B

10.4

OnucelBaTh MEXaHMYECKOE JIBUXKEHME, HCIOJb3ys (uznyeckue
BEIMYMHBL: KOOPAUHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, Cuja, HMIIYJbC Tela, KUHETHYECKas DJHEprusd,
NOTEHIIMaJbHAs DSHEPrusi, MexaHuueckas paboTa, MexaHHYecKas
MOIIHOCTb; IpPHU ONUCAHUU TPABUJIBHO TPAKTOBATh (PHU3HUYECKUit
CMBICJ MCIOJb3YEMbIX BEJIMYMH, HUX OOO3HAUYEHUS U EIUHHIIbI,
HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEINUUHY

C ApyruMH BEIIMUNHAMU




10.5

OnuceiBaTh W3yYEHHBIC TEIJIOBBIC CBOMCTBA TEII W TEIJIOBBIC
SIBJICHUSI, WCIOJIB3Yysl (DU3UYECKUE BEJIMYMHBL: JIaBJICHUE Trasa,
TemMIepaTtypa, CpeIHss KHHETHYECKas DJHEPrus XaoTUYECKOro
JIBUKEHHUS MOJICKYJI, CPEIHCKBaJIpaTHYHAsI CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DJHEprus, paboTa rasa,
KOO UIIMEHT TOJE3HOr0 JEHCTBHS TEIJIOBOTO JBUTATENS; IMPU
OMMMCAaHWHM  TPAaBUJIBHO  TPAKTOBaTh  (PU3WYECKHA  CMBICI
UCIOJIB3yeMbIX BEIMYUH, UX OOO3HAUCHUS M CJIMHUIIBI, HAXOIUTH
GopMyJBI, CBS3BIBAIONINE JAaHHYI (U3UYECKYI0 BEIHYHUHY C

JPYTUMH BeIM4YMHAM

10.6

OnucelBaTh H3Y4YEHHBIE DJJIEKTPUUYECKUE CBOMCTBA BEILECTBA U
JJIEKTpUYECKHe SBJIEHUsA (IPOLECCHl), HCHOIb3ys (uznueckue
BEIMYMHBL:  DJIEKTPUYECKMM  3apsii,  AJIEKTPUYECKOe  IOJIe,
HaNpsDKEHHOCTh  TOJIs, HMOTEHLMAJ, Pa3sHOCTb IOTEHLMAJOB; IpU
ONMCaHUM  MPaBWIBHO  TPaKTOBaThb  (U3UYECKUH  CMBICI
UCIOJb3YEMBbIX BEIMYMH, UX OOO3HAYEHMsI U €IMHUIIBI; YKa3bIBaTh
(opMyIIbl, CBA3bIBAIOLIME JAHHYIO (U3NUECKYIO BEIUUUHY C APYTUMHU

BCIMYHMHaAMH

10.7

aHAIM3UpPOBAaTh (U3NYECKHE TIPOLECChl U SBJECHUS, HCIOJB3YS
¢u3nyecKre 3aKOHbI M MPUHIMIBI: 3aKOH BCEMUPHOTO TArOTeHus, I,
IT u I1I 3axonb! HproTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPT UM,
3aKOH COXPaHEHUS UMITYJIbCa, IPUHIUII CYNIEPIO3UIUHU CHJI, TPUHIUIT
paBHONPAaBUS HMHEPLUAIBHBIX CHCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHUs BEIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeaHell KMHETUYECKOM DHEPruM TEIJIOBOTO IBUKECHUS MOJIEKYJ C
aOCOJIIOTHOHN TeMIlepaTypou, MEPBBII 3aKOH TEPMOJUHAMUKHU; 3aKOH
COXpaHEHMs DIIEKTPUYECKOro 3apsna, 3akoH KyioHa; mpu 3ToM
pa3nuuaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, EM0 MaTEMaTU4YECKOe

BBIPAXXEHUE U yCI0BUS (I'PaHULbI, 007aCTH) IPUMEHUMOCTH

10.8

OOBACHAT, OCHOBHBIE NPUHLUIBI IEHCTBUS MAalIMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iauyaTh YCJIOBUS HUX 0€30IacHOro

HCIIOJIb30BaHHA B HOBCGI[HGBHOfl KHU3HU

10.9

BremonHaTs OKCIICPUMCHTHI 11O UCCIICAOBAHNIO (I)I/ISI/I"ICCKI/IX SIBICHUM
" IIPpOoLCCCOB € UCIIOJb30BAHUEM IIPAMBIX U KOCBCHHBIX HSMCPCHHﬁ;
pu 3ToM (OpMYJIMPOBATH IpobIeMy (3a7auy) U TUIOTE3Y yueOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IPEIOKEHHOI'O

000py10BaHUs, IPOBOJUTH OMBIT U (OPMYINPOBATH BHIBOJIBI




10.10

OcyuiecTBiiATh NOpsIMblE M KOCBEHHBIE M3MEpEHUs (U3MYECKUX
BEJIMYUH; NP 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCOO0 M3MEPEHUS U

HCII0JIb30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpGHIHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBath 3aBHCUMOCTH MEXKAY (U3HMUYECKHMMH BEIUYMHAMHU C
WCIOJIb30BAaHUEM MPSIMBIX H3MEPEHUN; MPH 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DMKCHPOBATH PE3yJbTAaThl TOJYUYEHHOW 3aBUCHMOCTH
(u3HYEeCKUX BETUYMH B BUI€ TaOIHII U TpaHKOB, /1€TaTh BBIBOJIBI 110

pe3yjibTaTaM UCCICAOBaAHUS

10.12

Cobmonate mpaBwia 0€30HaCHOTO TpyJda TMpU  IIPOBEIECHUH
UCCIIEIOBAaHUH B  paMKax Y4eOHOro OSKCIIEPUMEHTa, Yy4eOHO-
UCCJIEZIOBATENLCKOM U POEKTHOM 1€ATEIbHOCTH C HUCIIOJIb30BAHUEM

U3MEPHUTENBHBIX YCTPONUCTB U JIAOOPaTOPHOr0 000PYAOBaHUS

10.13

Pemats pacuérHble 3a1auu ¢ ABHO 3aaHHON (PU3NUECKON MOJIEIIBIO,
UCHOJb3Ysl (PU3UYECKUE 3aKOHbI M NPUHLUIIBI, HA OCHOBE aHAJIM3a
yCIIOBUSL 3a/Jayd  BbIOMpaTh (PU3MYECKYI0 MOJENb, BBIIEIThH
¢u3nyeckue BeIMUUHbI U POpMyJIbl, HEOOXOAUMBIE A1 €€ peleHus,
MPOBOAUTh pacyé€Tbl U OLICHUBATb PEAIbHOCTb IOJIYYEHHOIO

3HaYeHHs (PU3MUECKON BEIHMUNHBI

10.14

Pemlarp ~ kauecTBeHHBIE  3aJayd:  BBICTPAUBATh  JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LIEMOYKY PACCYX IECHUM C OMOPON HA U3YUEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTHU 1 (1)I/ISI/I‘IGCKI/IC SIBJICHU A

10.15

Hcmonas30BaTh npu pCuICHUU y‘Ie6HI>IX 3aJa4 COBPCMCHHBLIC
I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTUU JJIsI TIOUCKA, CTPYKTYpPpUPOBAHMHA,
HUHTCPIPCTAINN U IPCIACTABICHUA yqe6H0171 n HaquO—HOHYHHpHOﬁ
I/IH(I)OpMaLII/II/I, HOHy‘ICHHOﬁ N3 PAa3/IMYHbIX UCTOYHUKOB, KPUTUICCKU

aHAJIM3UPOBATH MOJIYIaeMyr0 HH(OpMaIUIO

10.16

[IpuBoauTh mpUMeEpHl BKJIAZAa POCCUHCKUX U 3apYOESKHBIX YUEHBIX-
(U3MKOB B pa3sBUTHE HAyKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOr Ui

10.17

Hcnonbp3oBaTh TEOpETUUECKUE 3HAHMS MO (PU3UKE B IOBCEIHEBHOM
KU3HH s oOecriedeHusi O€30MacHOCTH TMpU  OOpalieHuu ¢
npubopaMl M TEXHHYECKHMMH YCTPOWCTBAMH, JUIS COXPaHCHHS
30pOBbSI U COOJIOAEHHS HOPM HKOJOTMYECKOro IIOBEIEHUS B

OKpYXarollen cpese

10.18

PaGoTaTh B rpyIme ¢ BEIOTHEHUEM Pa3JIMYHBIX COLMATBHBIX POJICH,
MJIaHUPOBATh PaboOTy TPymmbl, pPalUOHAIBHO PACHPENCISITh

0053aHHOCTH U IJIaHUupOBaTh JCATCIBHOCTE B HCECTAHOAPTHBIX




CUTyalludAX, aACKBATHO OLHCHUBATH BKJIAJA KaXAOTI0 M3 YYaCTHHUKOB

IPYNIBI B pEeLIEHHE pacCMaTPUBAEM O MPOOIIEMbI

11 KVIACC

Kon
NpoBEPsIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3zoBaHus

I1.1

JleMOHCTpUpOBaTh Ha TMpHMEpPax poib W MecTo (HU3UKU B
(bopMHpPOBaHUU COBPEMEHHON HAYYHOW KapTUHBI MUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTHi1, B IPAKTUYECKON AEATEIbHOCTH

HIO,Z[Cﬁ, OEJIOCTHOCTb U CAUHCTBO (1)I/I3I/I‘I€CKOI71 KapTHUHbI MUPaA

11.2

Y4uThHIBaTh TPpaHULIBI IPUMEHEHUS N3YUEHHBIX GU3NYECKUX MO EIIEH:
TOYEUYHBIN 2JIEKTPUYECKUAN 3apsij, sAepHas MOJEIb aTOMa, HyKJIOHHAs

MOJI€J1b aTOMHOT'0 Si7Ipa IPH pelIeHnH (PU3NIECKUX 3a/1a4

11.3

PacnioznaBath ¢usznueckue siBiaeHHs (MIPOIECCHI) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAWHAMHKHA W KBAaHTOBOH  (pu3mKH:
ANIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XMMHYECKOE,
MarHWTHOE  JEHCTBUS  TOKa,  B3aMMOJACHCTBHE  MAarHUTOB,
AIIEKTPOMAarHUTHAsT WHIYKIHS, JCHCTBUE MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsiji, DJIEKTPOMAarHUTHBIC
KonmeOaHusi M BOJHBI, MPSIMOJMHEHHOE pacnpocTpaHEeHHEe CBeTa,
OTpaXX€HHEe, TpeJIOMJeHHEe, HHTeppepeHnns, audpakuus u
MOJISIPU3AIMs CBETA, AUCHEPCUs CBETA, (DOTORIIEKTPUIECKHIA P QeKT
(poToaddexT), cBeToBOE MaBlieHHE, BOSHHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOpPOJA, eCTECTBEHHAass M HCKYCCTBEHHAs

PaaArOaAKTUBHOCTD

114

OnuceiBaTh M3Y4YCHHBIE CBOMCTBA BemIecTBa (DJIEKTPHUYECKHE,
MarHUTHBIE, ONITUYECKUE, JIEKTPUYECKYIO TPOBOIUMOCTD PA3IMYHBIX
Cpea) ¥ DJICKTPOMArHWTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJb3Ys
(¢u3nUecKkre BEIMYUHBL DJIGKTPUYECKUW 3apsl, CHJIa TOKa,
JJIEKTPUYECKOE  HAIPsDKEHHE, AJIEKTPUYECKOE  COIpPOTUBIICHHE,
pasHocth noteHnuanos, IJC, pabora Toka, HHIYKIUS MarHUTHOTO
nmonsi, cuna Awmmepa, cuia JlopeHIla, MHIYKTUBHOCTh KaTYIIKH,
SHEPrus MEKTPUUYECKOrO0 M MArHUTHOI'O MOJEH, MEepHoJ M 4acTroTa
KoJie0aHMi B KoJIeOaTeTbHOM KOHTYPE, 3apsil ¥ CHJIa TOKA B Ipoliecce

TapMOHMYECKUX  DJIGKTPOMAarHUTHBIX  KonebaHwii,  (okycHoe




pacCcTosIHUE M ONTHYECKAas CUJA JIMH3BI, IPU ONMCAHUU IPABUIBHO
TPaKTOBaTh (PU3UYECKUH CMBICA MCIHOJIb3YEMbIX BEIMYMH, UX
0003HAUEHUS W E€AMHULBI;, YyKa3blBaTh (HOPMYJIbL, CBS3BIBAIOIINE

JaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAMU

11.5

OnuceiBaTh UW3y4eHHbIE KBAHTOBBIC SIBICHHUS U  IPOIECCHI,
UCHOJIB3YS (DU3MUECKUE BEIUYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX
BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, SHEPrusi U UMMNyJbc (PoToHa,
MepU oI TOJTypacaja, SHEPrusl CBSI3M aTOMHBIX Si7Iep; IPH ONMCAaHUHU
MPaBUJIBHO TPAaKTOBaTh (PU3MUECKUH  CMBICT  HMCIIOIB3YEMBIX
BEJIMYWH, WX OOO3HAYCHHUS W CIUHHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSA3BIBAIONIME JAaHHYIO (U3HUECKYI0 BEIWYUHY C JIPYTUMH

BCIIMYMHAMU, BBIYUCIIATH 3HAUYCHUC (I)HSquCKOﬁ BCJIMYHUHBI

11.6

Ananmu3upoBaTh (pU3HUECKHE NPOIECChl M SBIEHHS, HCIOJB3YS
¢usznyeckue 3aKOHBI W NPUHIUOBL 3aKoH OMa, 3aKOHBI
MOCTIEIOBATEIbHOTO U TMApaIICIbBHOTO COETUHEHUSI MPOBOIAHHKOB,
3akoH J[>xoyns — JleHna, 3aK0H 371eKTPOMarHUTHOW MHIYKIIMH, 3aKOH
MPSIMOJIMHEWHOT 0 PacpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBl NPEJIOMJIEHMS] CBETa, YypaBHEHWE OUHINTEHHA A
dboTorddexta, 3aKOH COXpaHEHHS] HSHEPrUU, 3aKOH COXpPaHCHUS
UMITyJIbCAa, 3aKOH COXPaHEHMs 3JIEKTPUYECKOro 3apsja, 3aKoH
COXpaHEHMS MaccoBOro 4ucia, Tmnoctynarsl bopa, 3akoH
paivoOaKTHUBHOIO pacmajga; Mph JTOM pas3iuyaTh CJIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BBIPAXKEHUE U YCIOBUS

(rpaHuIBl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpelIeJ'ISITB HaIlpaBJICHUC BCKTOpa HWHAYKIHHW MAIrHUTHOI'O IIOJIA

MMpOBOJHHKA C TOKOM, CHUJIbI AMnepa n CHJIBI HopeHua

11.8

Ctpoutb ¥ ONHUCHIBATH H300paKEHUE, CO3JaBAEMOE IIJIOCKUM

3€pKajoM, TOHKOHN JIMH301

11.9

BBIMONHATE 3KCIIEPUMEHTHI IO UCCIIEOBAHUIO (PU3NYECKUX SABICHUN
U TIPOIIECCOB C MCMOJIb30BAHNEM MPSIMBIX M KOCBEHHBIX H3MEPEHUIA;
pu 3ToM (OpMYJIMPOBATh NPoOsIeEMyY (3a7a4dy) U FUIOTE3y yueOHOro
OKCIIEPUMEHTa, COOMpaTh  YCTAHOBKY U3  IPEIIOKEHHOI'O

000py10BaHUs, IPOBOJUTH OIBIT U (OPMYJIMPOBATH BBHIBOJIbI

11.10

OcyuiecTBiATh OpsIMble M KOCBEHHBbIE H3MEpEeHUs (PU3HUecKux
BEJIMYUH; NP 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCOO M3MEPEHUS U

HCITOJIb30BAaTh U3BCCTHBIC METO/JAbI OIICHKH HOFpeHIHOCTCﬁ I/ISMepeHI/Iﬁ

11.11

I/ICCJIGIIOBB.TL 3aBHUCUMOCTHU (bI/ISI/ILIeCKI/IX BCJIMYHH C UCIIOJIB30BaAHUEM

NpSAMBIX U3MEPEHHI; NPU OTOM KOHCTPYMPOBATh YCTaHOBKY,




(uKCUpPOBATh PE3YyJbTAThl MOJYUYCHHONW 3aBUCUMOCTH (DU3HUECKUX
BEJIMYHH B BUJIE Ta0IMII U TpaMKOB, 1€JIaTh BBIBOJBI 110 pe3yJIbTaTam

HUCCICa0BaHUsA

11.12

Cobmroath TpaBWja OE30MaCHOrO TpyJla TMpPH HPOBEICHHH
UCCJEeIOBaHUI B paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
MCCJIEeI0BATEIHCKON U TPOCKTHOM AESTEIbHOCTH C HCIIOIb30BaHUEM

U3MEPUTENIBHBIX YCTPOMCTB U JaOOPaTOPHOr0 000PYIOBAHUS

11.13

PemaTp pacu€rHbie 3a1a4M ¢ IBHO 33/1aHHON (PM3MUECKONW MOJETIBIO,
UCTIONB3Ys (PU3MYECKUEe 3aKOHBI M IPUHIIMIIB;, HA OCHOBE aHAJM3a
yCIIOBUSL 3aJayd  BbIOMpaTh (PU3MUECKYI0 MOJENb, BBIIECIATH
¢u3nyeckne BeIMUUHBI U (POpMYJIbl, HEOOXOAUMBIE 1JIsl €€ pellieHus,
IPOBOAMUTL pPAcy€Tbl M OLICHMBAThb PEAJIBHOCTh I1OTY4YE€HHOIO

3HA4YCHUA (1)PI3H‘I€CKOI>1 BCJIMYHUHBI

11.14

Pemlars  kauecTBeHHBIE  3aJayd:  BBICTpPAWBATh  JIOTUYECKH
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYXKIECHUI C OMOPON HA U3YUEHHbIE

3aKOHBbI, 3aKOHOMCPHOCTU U (1)H31/I‘I€CKI/I€ SABJICHUA

11.15

Hcnonb3oBaTh HpH pPEIIEHUH Y4YEOHBIX 3aJad COBPEMEHHBIE
MH(OPMALIMOHHbIE TEXHOJOIMM MJI1 IIOMCKA, CTPYKTYpUPOBAHHUS,
UHTEpPIpEeTallud U MPEACTaBICHUS Y4eOHON M Hay4yHO-IOIYJISIPHOM
uH(popMaIuy, TOTYyYEHHON U3 pa3IMYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJIYIAEMYIO HH(OPMALIHIO

11.16

OOBSICHSITh MIPUHIUIIBI IEHCTBUS MAIINH, MPHOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3iuyaTh yCJIOBUS MX 0€30IacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOM XKU3HU

11.17

[IpuBoauTh mpUMEpHl BKJIAJAA POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHU E IPOLIECCOB OKPYKAIOLIEr 0

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

11.18

HUcnonn3oBath TCOPCTUIYCCKUC 3HAHUSA I10 (1)I/ISI/IKC B HOBCCHHGBHOﬁ
KU3HH 1751 oOecriedueHus O€30MacHOCTH TpU  OOpalieHUd C
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMM, JUISI COXPAaHEHUs
3II0POBBSI M COOJIIOJCHHUS HOPM DKOJIIOTHMYECKOTO ITOBEACHHS B

OKpYyXarolleH cpene

11.19

PaGotath B rpymme ¢ BBIMOJTHEHHEM PA3IMYHBIX COLUATBHBIX POJIEH,
MJIaHUPOBaTh  pabOTy  TPYyNNbl, paIMOHAIBLHO  PACTIPEACISAThH
00s3aHHOCTH W IUIAHUPOBATh JEATEILHOCTh B HECTAHJAPTHBIX
CUTYallUsAX, aJCKBAaTHO OLIEHMBATh BKJAJ KaXKIOr0 M3 YYaCTHUKOB

IPYIIIBI B pEellIeHHEe pacCMaTpUBAEMOM MPOOIeMbl




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJTIACC

Kon
pa3aena

Kox nposepsiemoro
3J1eMeHTa

IIpoBepsieMblie 3j1IeMEHTHI CO/IePKAHUSA

OU3NKA U METO/JIbl HAYUYHOI'O ITO3HAHUA

1.1

O®uznka — Hayka o mnpupoge. Hayuneie
METObI NO3HAHUA OKpYKarouero mupa. Poib
DKCIEpUMEHTa M TEOpPHHM B Ipolecce

IIO3HAHUS IPUPOBL. DKCIEPUMEHT B (pr3HKe

1.2

MogenupoBanue (uU3MUECKUX SBIECHUH U
MPOLIECCOB. Hayunsie TUIIOTE3BI.
dusnueckue 3aKOHBI M Teopuu. ['paHUIBI
OPUMEHUMOCTH  (U3MUYECKUX  3aKOHOB.
[Ipunuun coorBerctBus. Poimb u  mecTo
¢u3rkd B (POPMHUPOBAHUK COBPEMEHHOMU
Hay4YHOM KapTUHBl MHpPA, B IPAKTHYECKOU

HESITEILHOCTH JIFOJIEN

MEXAHUKA

###Par###KMUHEMATHUKA

2.1.1

MexaHnyeckoe JABUXXCHUC.
OTHOCHTEJIBHOCTD MECXaHHUYCCKOI'O

nerxkeHust. Cucrema orcuéra. Tpaekropus

2.1

[Tepemernenue, CKOpOCTh (CpeaHsss CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) M YCKOPEHHE
MaTCpHaHBHOﬁ TOYKH, UX IMPOCKIHNU Ha OCHU
CHCTEMBI KOOP/JIMHAT. Crnoxenue

HepeMemeHHﬁ H CIIOKCHUC CKOpOCTeﬁ

PaBHOMEpHOE u PaBHOYCKOPEHHOE
NPSIMOJIIMHEWHOE  JIBUIKCHHE. I'pacduku
3aBUCUMOCTH KOODPJMHAT, CKOPOCTH,
YCKOPEHHs,  IIyTH U IepeMelieHus

MaTepHaanoﬁ TOYKH OT BpCMCHHU




CBobosnHoOe naseHue. Y cKopeHue

CBOOOIHOrO IMaJcHUsI

KpuBonuneitnoe nBwxeHue. PaBHOMepHOE
JIBIDKCHHE  MATepUaJbHOM  TOYKUM 110
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpOCTb. [lepuon u 4acToTa.

LlenTpocTpeMUTENLHOE YCKOPEHUE

TexHuueckue  ycTpoicTBa:  CIIMIOMETD,
JIBUKEHUE CHAPSJIOB, LICMHbIE U PEMEHHBIC

nepeaadn

[IpakTrueckue paboTHI. H3mepenne
MIHOBEHHOW  ckopocTtu.  MccnemnoBanue
COOTHOILICHHUS MEXIY My TSIMH,
IIPOMJEHHBIMHU TEJIOM 3a I10CJIEOBATEIbHBIC
paBHbIE  TPOMEXKYTKA  BPEMEHH  TIPH
PaBHOYCKOPEHHOM JBM)KEHUU C HaudaJbHOU
CKOpOCTBIO, paBHOM Hymo. HM3yuenue
JIBW)KECHUS ILIApUKa B BA3KOM KUIAKOCTH.
W3ydenue pABMKEHHMS Tena, OpOILIEHHOTO

TOPU30HTAIBHO

2.2

##H#Par### INHAMUKA

221

[TpuHIMn OTHOCHUTEIBbHOCTH Tammies.
IlepBbrii 3axkoH HproToHa. MHepnuanbHbIe

CUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHiun cynepnosunuu

CUJI

223

Bropoii 3axkoH HproToHa 1711 MatepuaibHOU
TOYKM B WHEPLHAIBHOM CHCTEME OTCYETA
(UCO). Tperuir 3akon HproroHa s

MaTCPUAJIbHBIX TOUCK

224

3akoH  BceMupHOro taroreHusa. Cuia
Tsokectu. IlepBasg kocmuueckas CKOpPOCTb.

Bec tenma

225

Cuina ynpyroctu. 3akoH ['yka




22.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHUs
CKONBXEHUSI M  CHJIa TPEHHs  IOKOS.
Kosddunment tperus. Cuna conpoTuBieHHs

IIpH ABHUXXCHHUU TCJIAa B )KUAKOCTHU HJIM Ira3c

227

[ToctynarenpHOE U BpalaTeIbHOE JBUKEHHE

a0COIOTHO TBEPIOTO TEIa

228

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAIlCHMUS.
IIieqo cumsl. Y ciioBUs paBHOBECHUS TBEPIOIO

Tenma B UCO

229

Texuuueckue YCTpOﬁCTBaI DOJIIMUIIHUKH,

JABHXXCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTueckue pabotel. 3yueHue qBuxKeHUs
Opycka IO HAaKJIOHHOW TIJIOCKOCTH TOJ
JeficTBUeM HecKoJbkux cui. MccinenoBanue
3aBUCUMOCTH CUJI YIPYI'OCTH, BO3HUKAOIIUX
B JepopMHUpPYyeMOW TMpYKUHE U PE3UHOBOM
oOpasie, OT BEIMYMHBI HX JAePOpMaIIHH.
UccnenoBanue yCIIOBUH paBHOBECHS

TBép,Z[OFO TCJIa, UMCHOIICTO OCh BPalllCHUA

23

###Par###3AKOHbI COXPAHEHN A B MEXAHUKE

NMnynsc MaTepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepHalbHBIX TO4eK. Mmnynbc cunbl u
M3MEHEHUE UMITYJIbCca Tema
3akoH coxpaHeHuss wummnyisca B HCO.
232
PeakTnBHOE IBM>XKEHUE
233 PaGoTa cuer
234 MOIIHOCTb CUJIBI
53 Kunernueckass  sHepruss  MarepuaabHOU
o ToukH. Teopema 0 KHHETUYECKOW SHEPruu
[TorennuanbHast sHeprus. lloTeHiuanbHas
36 SHEprus yhapyro nedopMUPOBAHHOM

npyxuHbl. [loTeHnManbHas 5>Heprus Tena

BOJIM3H NMOBEPXHOCTU 3eMJTU




HOTGHL[I/I&J'IBHLIG U HCIIOTCHIIMAJIbHBIC CHIJIBI.

CBi13p pa6OTBI HCIIOTCHIHUAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKON SHEPruu
CHCTEMBI Tel. 3aKoH COXpPaHEHUs
MEXaHMYECKON IHEPTUHU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

230 TexHnuUecKne yCTpOCTBA: JBUKEHUE PAKET,

o BOAOMET, KOIlep, NPY>KUHHBIA MU CTOJIET

IIpakTueckue paboTbl. WM3ydeHue cBA3U

5310 CKOpOCTEH TeJl Tpu HEYyHpyroM ynape.

HccnepoBanue  CBS3M pa6 OTbl CHJIBI C

W3MEHEHHUEM MEXaHUYECKOM OHCPIruu Tejia

MOJIEKYJIIPHASA ®U3UKA U TEPMOJINHAMUNKA

3.1

###Par###OCHOBbBI MOJIEK VJISIPHO-KMHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE ~ TOJIOKEHHUSI  MOJIEKYJISIPHO-
KHUHETUYECKOM TEOPHH. BbpoyHnoBckoe
nexenue. udoysus. Xapakrep ABMKEHUS

Y B3aMMOJIEHICTBHS YaCTHUI] BEIIECTBA

Mopenn CTpoeHUsT Ta3oB, >XUAKOCTEH U
TBEPABIX Ted © OOBSCHEHHWE CBOWCTB

BC€IICCTBA HA OCHOBC 3TUX MOI[GJIGfI

Macca MOJICKYJL. KommuecrBo BemecTna.

[TocrosinHas ABoraapo

TennoBoe paBHOBecue. Temmepatrypa u €€

n3mepenue. [llkana temneparyp Llenscus

Mogens ugeanbHoro raza. (OcHOBHOeE
ypaBHEHHE MOJIEKYJISIPHO-KHMHETHY €CKOM

TCOPUU UACAJIBHOI'O I'a3a

AbconoTHas TemrepaTypa Kak Mepa CpeaHei
KHUHETUY €CKOU SHEpruu TEMJIOBOrO
JBWKEeHUA dactull raza. Illkana temneparyp

KennBuna

VpaBuenue Knanelipona — Menjgeneesa.

3akoH [lanpToHa




I"azoBbI€ 3aK0HBI. M301pOIIECCH B U EaTBHOM
ra3e C IMOCTOSIHHBIM KOJIMYECTBOM BCIICCTBA:

u30TepMa, H30X0pa, u3obapa

TexHuuecknue  yCTpOMCTBA:  TEPMOMETD,

O6apometp

3.1.10

[TpakTueckue paboThl. M3mMepeHue Macchl
BO3/yXa B KJIACCHOU KoMHaTe. MccienoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOAHHA PA3PCIKCHHOI'O Ir'a3a

3.2

OCHOBbI TEPMOJIMNHAMUNKN

321

TepmonuHamuueckas cucreMa. BHyTpeHHsA
JHEPrus TEPMOJAUHAMUYECKOM CUCTEMBI U

CII0COOBI €€ U3MEHEHUS

322

KommuectBo temnotsl u pabota. BHyTpeHHsIs

OHCPIrusd OAHOATOMHOI'O HACAJIBHOI'O Ira3a

323

Buael Temnonepenaun: TENJIOMPOBOIHOCTD,
KOHBEKIIMS, U3JydeHHe. TermioéMKOCTh Tea.
VYiaenpHast TemJIOEMKOCThH BeliecTBa. Pacuér

KOJMYECCTBA TCIIJIOTHI ITPpH TCILJIOIICPCaAaAuc

324

ITepBbrit 3aKOH TEPMOJIUHAMUKHU.
IIpumenenue IIEPBOT'0 3aKOHa
TEPMOJINHAMUKHU K M30IPOLECCAM.

I'padmueckas nHTEepnperanus padoThl raza

325

TermoBpie MammHbl. [IpuHOUIBL OEHCTBUSA
TenaoBbIX MauH. [IpeoOpa3zoBanus sHepruu
B TeIJIOBBIX MammHax. Koagpdunuent
nonesHoro aeiictBus  (manee —  KIIM)

terioBor MammuHbl. [ukia Kapao u ero KITJ{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatuMocTh TpoOIECCOB B  MPUPOE.
TennoBble  ABUTaTeNd.  DKOJOTMYECKHE

po0JIEMBI TEIIOAHEPTI €TUKHU

3.2.7

Texanueckue yCTpoiicTBa: JBUTATEIb

BHYTPEHHETO CropaHus, OBITOBOM

XOJOAUJIIBHUK, KOHOAULIUOHED




328

IIpakTnyeckue paboThlI. N3mepenue

YAEIbHON TENIOEMKOCTH

33

###Par### Al PET’' ATHBIE COCTOSHN A BEIIIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KOHJICHCAIIUSL.
Hcnapenve v KkureHwe. YJielbHas TeMiaoTa
napooOpa3oBaHusI. 3aBUCHMOCTh

TEMIICPATYPbI KUIICHHA OT JaBJICHUA

332

AOCOJIIOTHAA M OTHOCHUTENIBbHASA BIIAXKHOCTH

Bo3ayxa. HaceimmeHnHsiid nap

333

Teépmoe  Teno.  Kpucrammueckue H
amop(dubie Terma. AHHM30TPONUSI CBOMCTB
KpHUCTaJJIOB. Kunkue KpH CTaJUIbI.

COBpeM CHHBIC MaTCPUAJIbI

334

IInaBnenue u KpucTtaJuin3anus. VYnaenbHas

tenyora miuasieHus. Cyoammanus

3.35

VYpaBHeHUE TEII0BOro 0atanca

3.3.6

TexHuueckne yCTpOWCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
MTOJIY4EHHsI COBPEMEHHBIX MaTepHajoB, B TOM

YUCJIC HAHOMATCPHUAJI0B, U HAHOTCXHOJIOI'H

3.3.7

[Ipaktnueckue paboTHL. H3mepenune

BJIA’)KHOCTH BO3ayXa

SJIEKTPOJJUHAMUMKA

4.1

###Par###IJIEKTPOCTATUKA

4.1.1

OnexTpusaiysi Tela. ODJEKTPUUECKUH 3apsl.

JIBa BUa 3NEKTPUUECKUX 3aPsI0B

HpOB OJHHUKH, JAUDBJICKTPUKH )51

MOJYTIPOBOAHUKHI

413

3aKOH COXpaHEHHUS AIEKTPUIECKOT 0 3apsiaa

4.14

B3aumoneiictBue 3apsaoB. 3akon Kyiona

4.1.5

Onextpuyeckoe mnone.  Hanpsok€HHOCTH

JJIEKTPUY ECKOT O OJIAL. [TpuHIHn




cynepno3uuuu. JIMHUM  HanpsHKEHHOCTH

SJICKTPUYCCKOI' O MOJId

PaGota cun »rIeKTPOCTATUYECKOrO IOJIS.

ITorennman. PasHocTs MOTEHIIMAIOB

[TpoBOHUKHN M AUAJICKTPUKU B MTOCTOSTHHOM
AJEKTpUYECKOM  mosie.  JlusmekTpudeckas

MMPOHHULIAEMOCTD

DAEKTPOEMKOCTb. Konnencarop.
DNEKTPOEMKOCTh IJIOCKOIO0 KOHJEHCATOPA.

9HepFI/I${ 3apsHKEHHOI'O KOHACHCATOPAa

TexHuueckne yCTpOWCTBA:  3JIEKTPOCKOIL,
AIEKTPOMETP, SJIEKTPOCTATUYECKAs 3alIUTA,
3a3eMJICHHE 3JIEKTPOIpUOOpOB,

KOHJIEH CAaTOp, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10

[IpakTrueckue paboTHI. H3mepenne

AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

###Par##H#ITIOCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEONAX

VcnoBus CyIICCTBOBaHUA ITOCTOSIHHOI'O

42.1 ANEKTPUYECKOro ToKa. VICTOYHMKH TOKa.
Cuna toka. [TocTosHHBIN TOK
422 Hanpsoxenue. 3akon OMa 17151 yyacTka Lenu
123 DNEKTPUUYECKOE COIMPOTUBIICHUE. Y IEIbHOE
o COIIPOTHUBJIEHHE BELIECTBA
124 [TocnenoBarenbHOE, napajuieIbHOe,
o CMEIIAHHOE COEANHEHNE TPOBOJHUKOB
PaGoTa sanexkTpuaeckoro Toka. 3akon J>xoys
425
— Jlerna
4.2.6 MoOITHOCTB AJIEKTPUUECKOIO TOKA
anekTpoaBwxkymas cuna (ganee — DJC) u
427 BHYTPEHHEE  COIPOTHUBJICHHE HCTOYHUKA

Toka. 3akoH Oma ISl TOJMHOM (3aMKHYTOH)

anekTpuueckoi nenu. Koporkoe 3ambikaHue




428

ONeKTpoHHass  IPOBOAMMOCTb  TBEPABIX
METaJUIOB. 3aBHUCHUMOCTb  COIPOTUBIICHUS
METAJIJIOB oT TEeMIIepaTyphbl.

CBepxnpoBOIUMOCTh

4.2.9

OnexTpudyeckuii Tok B Bakyyme. CBoiicTBa

JIEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBoaHUKH. CoOcTBeHHas u
npuMecHast MIPOBOJIUMOCTh
MoJynpoBoAHUKOB. CBOICTBa p-n mepexoja.

[ToxynpoBOJHHKOBBIE TPUOOPHI

4.2.11

BHCKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJIMTAX.
BHCKTpOHI/ITI/I‘ICCKaH Jucconnanus.

DIIEeKTpOou3

4.2.12

DIIEKTPUYECKUN TOK B rasax.
CaMOCTOATENBHBIE W HECAMOCTOSITEIbLHBIN
paspsia. PasnuuHble TUIIBI CAMOCTOSATEIBHOTO

paspsina. Mosanus. [lnazma

4.2.13

TexHuuecknue  yCTpOWCTBa:  aMIEepMETp,
BOJIBTMETpP, pPEOCTaT, WCTOYHUKUA TOKa,
AJIEKTPOHArpeBaTENIbHbIE npudopsl,
JIEKTPOOCBETUTEIBHBIE npudopHl,
TEPMOMETP  CONPOTHUBIIEHUS, BaKyyMHBIH
IUO0J, TEPMUCTOPBl U  (OTOPE3UCTOPSI,

HOJ'IyrIpOBO}IHPIKOBBIﬁ Auoa, raJilbBaHUKa

4.2.14

IIpakTnueckue paboTHI. N3yuenue
CMELIaHHOT'O0 COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC HCTOYHMKA TOKa U €ro
BHYTpEHHEro cornpotuBieHus. Habmonenue

QJICKTPOJIM3a

11 KVIACC

Kon
pa3aesna

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMblie 3j1IeMEHTHI CO/IEPKAHUSA

4

SJIEKTPOJUHAMUKA




43

###ParttH#MATHUTHOE I1OJIE. DJIEKTPOMATHUTHASA

VHIYKIUS

43.1

ITocrosgsuurle MaruuTel. B3anMonencreue

IIOCTOAHHBIX MaroHuTOB

432

MaruutHoe mose. BekTop MarHuTHOMR
uHayknuy. IlpuHnun — cyneprio3unumu.
JIuann marnuTHOM MHAykumu. KaprtuHa
JIMHUWA  MarHUTHOM WHAYKIHMU  TIOJS

IIOCTOAHHBIX MAarHUTOB

433

MarsHuTHoe mojie MPOBOAHHUKA C TOKOM.
Kaptuna nuHUH 10551 ATMHHOTO TPSIMOTro
IIPOBOJHMKA M 3aMKHYTOT'O KOJIBIIEBOI'O
MMPOBOJHHWKA, KATYHIKH C TOKOM. OnsIT
Opcrena. BzanmonelicTere NpoBOJHUKOB

C TOKOM

434

Cuiia Amnepa, €€ MOYJIb U HallpaBJICHUE

4.3.5

Cuna  JlopeHua, €€ Moaylp U
HalpaBjeHue. /[[BrkeHHne 3apspKeHHOU
YaCTUIIbI B OJTHOPOJHOM MATHUTHOM I10JI€.

PaGoTa cuier JIopenna

4.3.6

SIBreHME AIIEKTPOMATrHUTHOW MHAYKIIMHI

4.3.7

[ToTok BEKTOpa MarHUTHOW MHAYKIUH

438

21C WHTYKIIH. 3aKkoH

3JIEKTPOMarHuTHOM MHAyKuuu Papanes

4.3.9

BuxpeBoe »snektpuueckoe mnone. I/C
WHAYKIUA B TPOBOAHMKE, IBUKYIIEMCS
MOCTYIATEIbHO B OJTHOPOTHOM

MAargauMTHOM II0JIC

4.3.10

IIpaBuno Jlenna

43.11

NHyKTUBHOCT. SIBnenue

camonHaykiuu. IJ1C caMOMHIyKIIT

4.3.12

DHeprusi MarHUTHOTO MOJIA KAaTYHUIKU C

TOKOM

4.3.13

DJIEKTPOMarHuTHOE MOJIe




TexHuueckue yCTpOMCTBA: MOCTOSIHHBIE

MAarHMThbl, 3JIEKTPOMATHUTBI,
4.3.14 JIEKTPOABUraTEb, YCKOPHUTEIH
JIEMEHTAPHBIX YaCTULl, HHIYKIMOHHAs
neyb
[IpakTnueckue paboTHI. N3yuenne
MarHUTHOTO TMOJI1 KaTylIKM C TOKOM.
4315 UccaenoBanue p[eiicTBUSA IIOCTOSHHOI'O

MarHura Ha paMKy C TOKOM.
HUccnenosanne SIBIICHUS

BHGKTpOMaFHHTHOﬁ HHAYKIWKU

KOJIEBAHM A 1 BOJIHBI

5.1

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

KOJIEBAHUA

5.1.1

Konebatensnas cucrema. CBoOOgHBIE
koneOanusi. ['apmoHnueckue KosieOaHwus.
[lepuon, dacrora, amrummTyna W (asza

KoJe0aHum

[Ipyx’uHHBII MasTHUK. MaTeMaTudeckui

MasTHUK

YpaBHEHHE TapMOHUYECKUX KOJEOaHMIA.
Kunematnueckoe W JUHAMHUYECKOE

OmucaHue KouedaTeIbHOr 0 JABHXKCHUA

[IpeBpaienue SHEpPruu npu
rapMOHHUYECKUX  KoJjiebaHusx.  CBs3b
aAMIUTUTY 1B KoJiebaHui HCXOIHOU
BEJIMYHMHBI C aMILIUTYAaMH KoJieOaHu# e

CKOpPOCTHU U YCKOPEHMUSI

KonebatenbHbiii  koHTYp. CBOOOIHBIE
JIEKTPOMArHUTHBIC KOJIeOaHUS B
UJCATbHOM  KOJIOATEIbHOM  KOHTYDE.
AHANOTHsI MEXKIY MEXaHUYSCKUMHU H
AIEKTPOMAarHUTHBIMH KOJIeOaHUsIMH.

®opmyia TomcoHa




3akoH COXpPaHCHU SHEPruu B UCajibHOM

K0J1e0aTeIbHOM KOHTYpE

BI)IHy)K,Z[ CHHBIC MEXAaHUYCCKUC
koneOauusa. Pesomanc. PesonanchHas
KpuBasl. BeIHyX1€eHHBIE

OJICKTPOMAarHuTHBIC KoneOaHusI.

Ilepemennsnii  TOK. CHHYCOWJAIbHBIN

HepeMeHHBIfI TOK.

5.1.9

Mo1HOCTB IIEPEMEHHOr0 TOKA.
AMIUIMTYIHOE U AEUCTBYIOILIEE 3HAYEHUE

CHJIbI TOKa U HAIIPSIHKCHU S

5.1.10

Tpancpopmarop. IIpousBoxacrso,
nepenaya ¥ noTpedseHne 3JIeKTPHY eCKOH
SHEPruM. OKOJIOIMYECKHE PHUCKUA IpU
IIPOU3BOJACTBE DJIEKTPUYECKON DHEPIUH.
Kynbrypa HCIIOJIb30BAHMS

AIEKTPO3HEPTUH B TOBCEIHEBHON KU3HU

5.1.11

Texunuueckue ycrpoicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOICpcaayd

5.1.12

[Tpaktnueckue pabotel. MccnenoBanue
3aBHCHMOCTHU MEpUO/ia MaJIbIX KojeOaHuM
rpy3a Ha HUTU OT JUIMHBI HUTH U MaccChbl
rpy3a. VccienoBanue nepeMeHHOTo TOKa
B Lenu u3 I1OCJIEIOBATENBHO
COEIMHEHHBIX KOHIEHCATOpa, KaTYIIKH U

pe3ucTopa

5.2

##H##PartH#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnudeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. Ilepuon. CxkopocTtb
221 pAcCIIpOCTPaHEHHsI W JUIMHA  BOJHBL
[Toniepevnble U MTPOIOILHBIC BOJTHBI
522 ###Par##H# Nntepdepenuns un nudpakuus

MEXaHUYECCKUX BOJIH




523

3ByK. CkopocTh 3ByKa. [ pOMKOCTB 3BYKa.

BricoTa Tona. TemOp 3Byka

524

OJEKTPOMAarHUTHbIE BOJIHBL. Y CIOBHS
U3JIy4EHHsS] DJIEKTPOMArHUTHBIX  BOJH.
B3anmHas opuenTanus BektopoB E, B n v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpa’keHUe, MpeJoMIIeHHE, TOJIIpU3aIus,
mudpaknus, uHTepdepenuus. CKoOpoCcTh

SJICKTPOMArHUTHBIX BOJIH

526

[MIxana 3IIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHuEe 3JIEKTPOMArHUTHHIX BOJIH B

TEXHUKE U OBITY

527

[TpuHIMIBI PaTUOCBA3M U TEJICBUICHUS.
Paguonokanus. DJIEKTPOMAarHuTHOE

3arpsI3HEHNE OKPYKAOLIEH Cpebl

5.2.8

TexHuueckne yCcTpoMCTBa: MY3bIKAJIbHBIE
WHCTPYMEHTBI, YIABTPa3ByKOBast
JIMaTHOCTUKA B TEXHUKE W MEAUIUHE,
pamap, paIMONpPUEMHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBY-neun

5.3

#H#HAPar###OIITUKA

5.3.1

IIpssMonuHelHOE pacrpocTpaHeHue

CBETa B OJTHOPOAHOM cpene. JIyd cBeTa

532

OtpaxeHue cBeTa. 3aKOHBI OTpPaXKEHHS
ceeTa. [locrpoenne n300paxeHuii B III0CKOM

3epKae

5.33

IIpenomnenue cBera. 3aKOHBI MPETOMIICHUS
CBeTA. AOCOMOTHBIH nokasaTellb

IMpCIOMIICHUA

534

[Tonnoe BHYTpEHHEE OTpa>kEeHHE.
[IpenenbHBIN yroy MOJHOrO BHYTPEHHETO

OTpaKCHUS




5.35

Hucnepcust  cera. CIIOXKHBIA  COCTaB

6emoro ceera. L{Ber

536

Cobuparoniye M pacceuBarollyie JIMH3BI.
Tonkasa nmuH3a. DOKyCHOE PACCTOSHUE U
ONTHYECKas  CHJAa  TOHKOM  JIMH3BI
IToctpoenue U300 paKeHU B
COOMpAIOIIMX M PacCEeUBAIOLINX JIMH3AX.
@opmysia TOHKOH JHMH3bI. YBEIMYCHHE,

aBaeMoe JIMH301

5.3.7

IIpenensr IPUMEHUMOCTU

r€OMETPUYECKON ONTHKHU

5338

Wutepdepennmst cBera. KorepeHTHbIE
HCTOYHHKH. VYcioBus HaOII0EHUS
MaKCUMYyMOB 51 MUHUMYMOB B
UHTep(HEPEHIIMOHHOW KapTUHE OT JBYX

CI/IH(I)aSHbIX KOI'€pCHTHBLIX HCTOUYHUKOB

539

Huopakuuss  cBera.  udpaxiuoHHas
pemiérka. YcioBre HaOIOICHUS TTIABHBIX
MaKCHUMYMOB npu IMajcHUU
MOHOXPOMAaTHYECKOI0 cBeTa Ha

TU(GPaKIMOHHYIO PEHIETKY

5.3.10

ITonspuzanus ceera

5.3.11

TexHuueckue ycTponcTBa: OYKH, JIyoa,
¢doroanmapaT, NPOEKIMOHHBIA amnmnapar,
MHKPOCKOII,  TEJIECKOIl,  BOJIOKOHHAas
ONTHKA,  JIu(dpakUUMOHHAas  peElETKa,

MoJApOU g

5.3.12

[Ipaktnueckue  paborsl.  M3mepenue
nokaszatens npenomiieHus. Mccnenosanue
CBOMCTB  HM300paKeHUH B  JIMH3aX.

HalGnronenue nucriepcun cBera

RJIEMEHTHI CHEITUAJIBHOM TEOPU OTHOCUTEJIbBHOCTH

6.1

I'paHnIBI TPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTynaTel TEOPUH

OTHOCHUTCIIbBHOCTH: HHBApPUAHTHOCTD




MOyl CKOpPOCTM CBETa B BakKyyMe,

MPUHLIMI OTHOCUTEIBHOCTH DWHINTEHA

6.2

OTHOCHTEIJIBHOCTh OOAHOBPECMCHHOCTH.
3aMeI[J'ICHI/I€ BpEMCHH MW COKpalICHUC

JJIMHBI

6.3

DHeprusi U UMIYJIbC CBOOOJTHOM YaCTHIIBI

6.4

CBs3b Macchl € PHEpPrueil U MMITYJIbCOM
CBOOOJHOW dYacTULIbl. ODHEPrusi IOKOs

CBOOOIHON YaCTUIIBI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKH

7.1.1

®otonbl. Dopmyna Ilnanka  cBs3u
sHepruu (OTOHA C €ro YacTOTON. JHeprus

U UMIYJbC (poToHA

OTkphITHE u UCCIICIOBaHHE
doroaddekra. OnbiTel A.I'. Cronerona.

3akonsl potodddexra

YpaBHeHue DHUHIITEHA IS
dotorpdekra.  «KpacHas  rpaHHIAY

doTorhdekra

7.1.4

JlaBnenue ceera. OnbiTel [1.H. JIeGeneBa

7.1.5

XUMHUYECKOE JICHCTBHE CBETa

TexHuuecKre ycTporcTBa: (OTOIJICMEHT,
dboTonATIHK, COJTHEYHAas Oatapes,

CBETOIHNO

7.2

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OmbITEI
Pesepdopaa mo uccnegoBaHUIO CTPOCHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

7.2.2

[Toctrynmatet  bopa.  U3nydyenue wu
norjiomeHre (GoToHOB IMpH mepexoje
aroMa C OJHOI'O YpPOBHS DJHEPruu Ha

apyroii.  Buasl  cmektpoB.  Crektp

YpOBHEW 3HEPIruH aToMa BOAO0PO/Ia




7.2.3

Bonnosrie cBolicTBa 4acTtull. BOJIHEI ne
Bpoiins. KopnyckynsipHO-BOIHOBOR
nyamusMm.  udpakous 2JIeKTpOHOB Ha

KpHCTaJax

7.2.4

CroHTaHHOE U BBIHYKACHHOC U3JTY4YCHUC.

VYCTpoiicTBO M MpUHIUT paboTHI Ja3epa

7.2.5

TexHuyeckne yCTporuCTBa: ClEeKTpaabHbIN
aHau3 (CIEeKTPOCKOM), Ja3ep, KBAaHTOBBIH

KOMITBIOTEP

7.2.6

[Ipaktuueckue pabotel. HaOmonenwue

JIMHEH4YaToro CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

MeTtoasl HaOMIOAEHUS U pPErucTpaluu

SJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpblTHE PAaAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo omnpeneneHuro cocTaBa
paavoakTHUBHOrO u3iydeHus. CBolcTBa
anbda-, oera-, raMMa-u3Jy4eHusl.
BrnusiHue paavoOakTUBHOCTH Ha JKUBBIE

OpraHU3MBbl

7.3.3

OTKppITHE  TOPOTOHA M HEUTpOHA.
Hyxnonnas monens aapa I'elizenO6epra —
WBanenko. 3apsan sapa. MaccoBoe uucio

siapa. M3oTonsl

7.3.4

Anbda-pacnan. ONeKTPOHHBIN u
MO3UTPOHHBIN  Oera-pacmaa. ['amma-
U3JIlydeHHE. 3aKOH  pPaguOaKTHBHOIO

paciiaga

7.3.5

DOHeprusi CBSI3M HYKJIOHOB B  SpE.

SAnepubie cuibl. JledhekT maccer sipa

7.3.6

SAnepubie peakuuu. JleneHne U CHUHTE3

snep

7.3.7

AnepHbrii  peaktop.  TepmosaepHBbIil

cure3. IlpobieMbl W  TepCHEKTUBBI




AIEPHOM DHEPreTUKH. OKOJIOTMYECKHE

ACIICKTHI AAC€PH Olf DH CPreTuKn

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAJIbHbBIE

B3aNMOJIEN CTBUSA

7.3.9

TexHuueckue yCTpPOWCTBA:  JTO3UMET,
Kamepa BunbCoHa, sAepHBI peakTop,

aToMHasg oom0a

7.3.10

ITpakTnueckue pabotel. HMccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

doTorpadusam)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3B&3nnoro neba. Cospe3nusi, sipKue

3Bé3I[BI, IIJIaHETHhI, UX BUAUMOC IBHKCHHUC

8.2

Comneunas cucrema. IlmaHeTsl 3eMHOH
prHHLI. HJIaHeTBI-FI/IFaHTI)I Hu ux
CHyTHI/IKI/I, KapJ'II/IKOBI)IG IIJIAHCTHI. MaJ’IBIG

Tesra COJTHEYHOU CUCTEMBI

8.3

Conane, ¢ortochepa u  atmocdepa.

ConHeuHass aKTUBHOCTh

8.4

Ncrounuk sHeprun ConHua u 3BE371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKHU:
Macca, CBETUMOCTb, pajinyc, TeMIleparypa,
ux B3aMMOCBSI3b. Juarpamma
«CIEKTPAJIbHBIA KJIACC — CBETUMOCTB.
3BE37bI IVIABHOM  IOC/IEN0BATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTBbY JUIs

3BE3/] TIIABHOM MOCIIETOBATCILHOCTH

8.6

###Par###BHyTpeHHee CTpOEHUE 3BE3J.
CoBpeMeHHbIE NIPEACTaBIICHUS 0
IIpoUCXOKAeHnn U sBomouuu ConHua u

3B€3/1. DTambl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama ['anaktuka.

ChnupanbHass  cTpykTypa  [amaktukw,




pacnpeneneHue 3BE31, Tra3a W IbUIM.
ITomoxxenne wu pBwxenue CoaHIa B
l'anaktuke. Ilmockas u cdepuyeckas

HoJIcucTEMBI I aJlaKTUKU

8.8

Tuner ramaktuk. PagmorajakTuku u

KBa3apel. YEpHBIE NBIPHI B SIAPAX FATAKTUK

8.9

Bcenennasa. Pacmmpenne BceneHHOM.
3akoH Xa0O6ma. Pa3OeraHue rajgakTuK.
Bozpact u paguyc Bcenennow, Tteopus
bonpmioro B3peiBa. Monens «ropsden

Bcenennony. PenmkroBoe usiryuenue

8.10

MacmrabHast  cTpyktypa BcenenHoii.
Mertaranaktuka. Hepeménnbie npo6iaeMbl

aCTPOHOMHUU




HNEPEYEHD (KOJAUPUKATOP) IPOBEPAEMBIX TPEBOBAHU

K PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHON ITPOT'PAMMBI
CPEJHET'O OBIIET'O OBPA3OBAHUA

N IJIEMEHTOB COAEPKAHUSA 110 PUSUKE

Jlns mpoBeieHHs €AMHOT0 TOCyAapCTBEHHOT0 dK3aMeHa 1o ¢usuke (nanee — EI'D mo ¢usuke)

HCIOJIB3YETCsl TepedeHb (KOoau(HUKaTOp) MpPOBEpsSEMBIX TpeOOBaHMI K pe3yidbTaTaM OCBOCHUS
OCHOBHON 00pa3oBaTelbHONM MpOrpamMMbl CpelHero ooOmero oOpa3oBaHUS U JJIEMEHTOB

CONepIKAHUS.

IIposepsiembie Ha EI'D no ¢usnke TpeGoBaHus K pe3y/ibTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbLHOM
NMPOrpaMmMbI CpeIHero 001ero 00pa3oBaHus

Kon
IIPOBEPSAEMOT0
TpeOoBaHUA

[TpoBepsiembie TpeOOBaHMS K MMPEAMETHBIM Pe3yJIbTaTaM OCBOCHHUS OCHOBHOU
00pa3oBaTEIbHON MPOTrPaMM bl
cpenHero odiero oopa3oBaHUs

CdopmMupoBaHHOCTh YMEHHUI pacno3HaBaTh PU3NYECKHUE SBICHUS (TIPOIIECCHI)
1 OOBSICHATH UX Ha OCHOBE U3YYECHHBIX 3aKOHOB

Bnanenune OCHOBOIIOJIAr AI0 MU bu3nuecKuMHU MOHATUAMU
U BeIMYMHAMHU, XapaKTepU3yIOMUMHU (PU3HIECKUEe TPOLECCh

ChopMuUpoBaHHOCTh YMEHUM MPUMEHSTh 3aKOHBI KIACCHYECKONW MEXaHUKH,
MOJIEKYJIApHOW (U3MKH U TEPMOIMHAMUKH, SJIEKTPOAMHAMHUKH,  KBAHTOBOM
¢u3nKku U1 aHaIM3a U OOBSCHEHUs SBJIEHUH MHUKpPOMHpA, MakpoMupa M
MeraMmupa, pasiduyaTh YCJIOBMsI (TpaHMIBI, 001acTM) NPUMEHHUMOCTH
¢u3nyecKknx 3aKOHOB, MOHHMMAaTh BceoOIUil XapakTep (yHIaMEHTaIbHBIX
3aKOHOB M OI'PaHUYEHHOCTb HCIIOJIb30BAHMSI YACTHBIX 3aKOHOB; aHAIU3UPOBAThH
¢u3nyeckne MPOLECChl, HCHONb3yd OCHOBHBIE TIOJIOKEHHS, 3aKOHBI U
3aKOHOMEPHOCTHU

CchopMupOBaHHOCTh YMEHUS PAa3IUYaTh YCIOBUS IPUMEHUMOCTH MOJAENEi
(bU3MUECKUX TEJl U MPOILECCOB (SIBICHU)




CopMHpOBaHHOCTH YMEHUS pelIaTh pacueTHBIC 3aJ]a4H C SBHO 3aJJaHHOU U
HESBHO 3a/laHHON (pU3MUECKON MOJENIbI0: Ha OCHOBAHUH aHaJM3a yCIOBUS
BBIOUpATh (U3KMUECKUE MOJAEIH, OTBEUalolmue TpeOOBaHUAM 3ajauu,
MPUMEHSITH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TTOCTYJIAThl PU3NUECKUX
TEOPUU MPU HCIOJb30BAHUM MATEMAaTHUYECKHX METOJOB pEUICHUs 3aaad,
MPOBOJUTh PAacyeThl HA OCHOBAHMU HMMEIOUIUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMABI PELIEHHUS C YyYE€TOM IOJYYEHHBIX

pe3yJIbTaTOB

PemaTth kauecTBEHHBIE 3a/1aUH, TPEOyIOIIME TPUMEHEHUS 3HAaHU I U3 pa3HbIX
pa3zenoB IIKOJBHOTO Kypca (U3WMKHM, a TakXKe WHTErpaluu 3HAHUH U3
OPYTUX  IPEIMETOB  €CTECTBEHHO-HAy4YHOrO  IMKJA:  BBICTPAUBATH
JOTUYECKYIO IE€IIOYKY pPaCCyKAEHHH C OIOpPON Ha H3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBICHUS

BJ'IaI[GHI/IC OCHOBHBIMU MCTOAAMH HayLIHOFO IIO3HAaHH4, HCHOHB3yeMLIMI/I B
dbu3MKe: TPOBOAUTH TPSMbIE M KOCBEHHBIE HM3MEPEHUS (U3HMYECKUX
BEIMYMH, BBIOMpAs ONTUMAJbHBIA CIMOCO0 HM3MEPEHUS € UCIOJb3Ys
U3BECTHBIE METOJbl OIIEHKH TOTPEIIHOCTEH U3MEPEHUN, TPOBOAUTH
HCCIIEAOBAHUE 3aBUCHUMOCTEH (PU3UUYECKUX BEIUYHMH C HCIOJH30BAHUEM
NPSMBIX H3MEPEHUN, OOBSICHATH MONTyYCHHBIE PE3yIbTaThl, HCIOIb3YS
(1)H31/I‘I€CKI/I€ TeOpI/II/I, 3aKOHBI U IIOHATHUS, U ACJIATH BBIBOJBI, co6n}o)1an,
npaBuia 0e30MacHOro TpyJa MpHU MPOBEICHUH HCCIEIOBAHUNA B paMKax
y4e0HOTO JKCIEPUMEHTa W Y4E€OHO-MCCIIEAOBATEIbCKON MEATEIHbHOCTH C
MCIIOJIb30BaHUEM LU (PPOBBIX M3MEPUTEIBHBIX YCTPOMCTB U 1aOOPATOPHOIO

obopyoBaHUs

ChopMUpPOBaHHOCTh YMEHHMH aHaIM3MpPOBATh M OLIEHUBATh  IOCIEICTBUS
ObITOBOM M IPOU3BOJICTBEHHOM JEATEIbHOCTH YEIOBEKA, CBSI3aHHOM C
bu3nuecKUMH TpoLleccaMM, C TO3MLIMHA 3KOJIOrMyYeckoil 0e30MacHOCTH;
IIPEACTABICHUN 0 panuoOHaIbHOM
IIPUPOAOIOIb30BAHNH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUM JOCTHKEHUN HAYKU

Y TEXHOJIOTUH /715 1aJbHEHIIIEero pa3BUTHS YEJIOBEUECKOro 00I1ecTBa

OBnaneHue paszMyHbBIMU criocobaMu paboThl ¢ MHpopManueil pU3nIecKoro
COIEpP)KAaHUSI  C  MCIOJIB30BAaHMEM  COBPEMEHHBIX  HMH(GOPMAIMOHHBIX
TEXHOJOTHH; pa3BUTHE YMEHUIl KpPUTHMYECKOrO aHaiu3a M  OLIEHKHU
JIOCTOBEPHOCTH TMOJTy4aeMoi HHPOpMALIUU
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CdopmupoBaHHOCTH YMEHHI NIPUMEHS T OCHOBOITIOJIATAIOIINE
aCTPOHOMHYECKHE TMOHATHS, TEOPUU U 3aKOHBI JJIsI aHajau3a U OOBSICHEHHS
(Gu3HYECKUX MPOIIECCOB, MPOUCXOSAIINX HA 3BE3/1aX, B 3BE3JHBIX CHUCTEMaX, B
MEXKTAJIAKTHYECKON Cpelie; IBI)KCHHsI HEOECHBIX TeJ, HBOIIOIUU 3BE31 H

Bcenennoit




Ilepeyensn y1eMeHTOB coep kanusi, mpoBepsieMbIX Ha EI'J no ¢usuxe

Kon
pa3nena/
TEMBI

Konx
JJIeMEHTa

IIpoBepsieMblii 271eMEHT cofiepKaHHs

1

MEXAHUKA

1.1

KMHEMATHKA

Mexannuyeckoe pasuxkeHHe. OTHOCHTEIBHOCTh MEXaHHUYECKOTO JIBHKCHUS.
CucremMa oTcyeTa

MarepuansHas TOUKa. TPacKTOpHA

Ee paauyc-BekTop:

N
e

F(1)=(x(1).(1),2(1)),

x|
&
~

TpaeKTopHs,
nepeMelieHHE: 0

o

AF =F(t,)-F(t,)=F-F= -

= (Ax, Ay, Az) ’

MyTh.
CnoxeHHe NepeMeLeHHIi:

Ar, = Ar, + Ar;

CkopocTb MaTepHaIbHON TOUKH:

_ Ax o .
U= A— =X, , ananormuno U, =), V. =Z,
l Ar—0

Cnoxenne ckopocteii: Uy = U, T U,

Brruucienue NEepeEMCIICHHA U ITYTH MaTcpuaanoﬁ TOYKH IIPpH HpﬂMOJ]HHCi"IHOM

JABHKCHHH BJ0JIb OCH X ITO rpa(bul(y 3aBHCHUMOCTH D_\ (t)

. AD

Yckopenue matepHanbHoii Touku: @ = A == (ax’ a,,a. ) 5
l Ar—0




Av

_ x _ I _ I '
a, = A _(Ux )F,ﬁHaJIOFH‘-IHO a, —(UJ.)f, a. (U:);.
At—0
1.1.5 PaBHOMEpHOE MpsAMONUHEITHOE TBHIKEHUE!
x(t) = x,+0,,t
v, (1) =v,, =const
1.1.6 ParnoyckopeHHOe npsaMoIHHEHHOE JBHKEHHE!
2
a.t
x(r) =X, + U, I +——
2
v (t)=v, +at
a, =const
2 2
v;, — Uy, = 2a, (xz —X )
) + v,
[Ipu nBUzEHHH B OJHOM HalpaBIeHHH NYTh S= 72 "l
|58 2 CoboaHoe najieHne. Y ckopeHue cBoOOIHOTO
najenus. JIBmkenue tena, OpoIIEHHOro Moj
yraom & x ropusonty:
x(1)=x, + 0yt =x,+v, cosa-t v 5
3 . 1 g
Y(t)=y, +0y,t+ B Vot U, sina-f— &
' 2 2
Vo a
v, (1)=v,, =p,cosa
v, (t)=v,, +8g,t =v,sino— gt 0 x
8.9
g, =—g =const
1.1.8 KpuponuneiiHoe aBHkeHue. /[BHkeHHE MaTepHAIbHON TOYKH 110 OKPYKHOCTH.

VrioBas u nmHeitHas ckopocth Touku: U = R . [Ipn paBHOMEpHOM ABHKCHHH

2n

TOYKH 110 OKpykHOCTH ®© = 7 =2nv,




2
D

2
uCHTPOCTpCMHTCIIBHOC YCKOpCHHE TOYKH: auc =—=0 R s [Tonnoe

YCKOpPCHHE MaTCpHaJ’leOﬁ TOYKH

1.1.9 Teepnoe Teno. [ToctynatensHoe u BpamaTeabHOE IBHKEHUE TBEPAOro Teja
1.2 JUHAMUKA
1:2:1 Wnepunaneusie cucrembl orcuera. Ilepmeii 3akon Helotona. Ilpunnun
oTHOcHTeNnbHOCTH ["anuies
1.2.2 m
Macca tena. [lnotHocts Bemectsa: P = ’7
123 P =F+F+
Cuna. [lpunnun cyneprniosuunu cuit: Lo ncicrs = £ 5t
1.2.4 Bropoii 3akon HeroTona: s maTepuanbHoii Touku B UCO
F=ma: Ap=FAt npu F = const
12.5 Tperuii 3axon HploToHa Ui MaTepHallbHBIX _.‘—‘_.—’_
touex: Fj, =-F,, Fy FZI
1.2.6 3aKOH BCEMHPHOT'O TATOTEGHUS: CHJIBI MPUTSIKEHHS MEX1y TOYEYHBIMH MacCaMH
mm
= 1775
PaBHBI F=G R
Cuna tsoxkectd. L{eHTp TsDKecTn Tena. 3aBUCHMOCTL CHITBI TSDKECTH OT BBICOTHI h
Ha/l IOBEPXHOCTBIO IIAaHETHI paguycoM Ry:
GMm
mg=——
(R, +h)
1.2.7 Cuna ynpyroctu. 3akon 'yka: Fy = -kx
1.2.8 Cuna Tperus. Cyxoe TpeHue.
Curla TpeHHS CKOJIBKEHHS: F.p =pN
Curia TpeHHS MOKOS: F-lp SUN
Kondduument tpenns
1.2.9 F,
JlaBnenune: P = ?

1.3

CTATHKA




1:3:1

MOMEHT CHJIBI OTHOCHTEIBLHO OCH BpallCHUA:

|M| =Fl , tme | — mneso cummt F
OTHOCHTEIBHO OCH, MPOXOJIAIeH Yepe3 TOUKy
O nepreHNKYISPHO PHCYHKY F
1:3.2 Ilentp Macc Tena. IleHTp Macc cHCTeMbl MaTepHalbHBIX  TOYEK:
o _ MELMLE N
T = m+m, ... B oaHOpoaHOM moONE THKECTH (g = ConSt) LEHTp
Macc Tejia COBIAJaeT C ero eHTPOM TSIKECTH
13.3 M +M,+..=0
Ycnosus paBaoBecust TBepporo tena 8 UCO: § = =
) . F+F+..=0
1.3.4 3axon [lackans
135 - : — +0ooh
JlaBnenue B xuakocTH, nokosieiics 8 UCO: P = Py T P&
1.3.6 - D
3 3aKoH Apxumena: £, Apx = _Rsm'ccn s
eciu Tesno u xuaAkocTb nokosaTcs B MCO, To Fapx = pgVaureen
YcnoBue nnaBaHus Tel
14 3AKOHbI COXPAHEHUS B MEXAHUKE
14.1 HWmnynbe MaTepuanbHOM TOYKH: p=mo
14.2 . P=D +D. +
Umnynse cuctempi te: P = Pyt Pyt
143 3aKOH U3MEHEHHUS H COXPaHEHHUS HMITyJIbca:
B UICO Ap = A(ﬁl + ﬁz g3 ) or F;BchmAt + FZBHcmnAt +... N
8 MICO Aﬁ = A(ﬁl ¥ ﬁZ +) =0 , €CJIH Esucum + 2BHemH +..=0
PeakTHBHOE ABHXKEHHE
144 |Pabota cuibl Ha MaJIOM MEpPEMEILCHHH: ﬁ
A=|F|-|AF|-cosa=F\_-Ax i
Ar X
1.4.5 MonHocTb CHIIBL:

ecn 3a Bpemst Al paGota cuitbl M3MeHsieTcs
na A4 | o mommocTs cutbl




AA —
P=— =F-.v-cosa F
At Ar—0 a
D
1.4.6 2 2
" my~ _p
Kunernueckas sHeprusi MaTepHaIbHON TOYKH: EK“H =—=—
2 2m
3aKOH M3MEHECHHMsS KHHETHHYECKON JHEpruy CHCTEMbl MaTepHadbHBIX TOYEK: B
uco AE,_, =A, +A, +...
1.4.7 [loTeHumanbHas YHeprusi:
JUIA TIOTCHIHAJIBHBIX CHII AIZ . Eluo‘rcuu it EZno'rcuu S _AEnoTcHu .
[TorennmanbHas SHeprus MaTepHalbHON TOYKH B OJHOPOHOM IOJIE TSIKECTH:
Erorenn = lngh-
[TorenunanbHas sHeprus ynpyro aeopMHpOBaHHOTO Tela:
ko
MOTCHI = 2
1.4.8 3aKOH U3MCHEHHUS H COXPAHEHHUS MEXaHHYECKOH YHEepruu:

EMCX = EKHH + EHOTCHIB

B UCO AEMCX = A

BCCX HCHOTCHIL CHIl 4

B UCO AE Mex O , €CIH Ascex nenorem. cun = 0

L5

MEXAHUYECKHUE KOJIEBAHWS U BOJIHbI

1.5.1

lapMonnteckne KkomebaHMS MaTepHalbHOH TOYKH. AMmmMTyaa #u  ¢asza
konebanmnii. Kunemarnuyeckoe onucanue:

x(1)=Asin(ot+9, ),

a., (t) = (Ux )1 = —(sz(l) =a, -+ (sz =0 ,TJIE X — CMEIIIEHHE U3 MTOJIOKECHHUS

PaBHOBECHS.

IlPIHaMH'-{eCKOC OIMHCaHHC!

,
may = -kx, rie K = mM®~ . 1o 3uaunr, uro Fy = -kx.

:‘)HCPI'CTH'-ICCKOC OIMHCaHHC (3aKOH COXpaHCHHA MEXaHUYECKOH BHCPI’HH)Z




2 2 2 2
mv-  kx® mu,,. kA
=—"%= 5 = const

+
2 2 2

CBs3b aMIUTHTY/IBI KoNeOaHHi CMelIeHHsT MaTepHaIbHON TOYKH C aMIUIMTY/IaMH
KosieOaHHUIt ee CKOPOCTH U YCKOPEHHS:

_ o il
Umax—O.)A, amax—m A

1:5:2 2t 1
[Tepnon u yacroTa KonebaHMii: r=—=—,
® v
[leppon Manbix cBOOOAHBIX KoleDaHMH  MaTeMaTHYECKOrO  MasTHHKa:
[
T=2mn |— .
g
” m
[lepuon cBo6oHEIX KOMebaHuii Py KUHHOTO MasTHUKa: | = 2T, [—
1:5:3 Brinyxnennsie konebanus. Pezonanc. PezonaHcHas kpuBas
154 ITonepeunsie 1 npoonbHbIe BOMHBL. CKOPOCTH paclpoCTpaHEHHs H JJIMHA BOJHBI:
U
A=vl =—
v
Unrepdepenuns n audpakius BoaH
e 3Byk. CKopoCTb 3ByKa
2 MOJIEKYJISIPHASI ®U3UKA. TEPMO/IMHAMUWKA
2:1 MOJIEKYJISIPHAS ®U3UKA
2:1:1 Mojenu cTpoeHus ra3os, xHAKocTel H TBepAbIX Tel. [lycTs TepMoanHamuueckas
cuctema (Teno) coctouT U3 N 0JMHAKOBBIX MoJIeKyIl. Tor/ia Koau4ecTBO BellecTBa
N m
V=m—m=—
N.
rae Na — umcio ABoraapo, m — mMacca cuctemsl (tea), M — monspras macca
BellleCTBa
2:1.2 TennoBoe 1BHXKEHNE aTOMOB M MOJICKYJI BEIIECTBA
2:1.3 B3auMozelicTBHe 4acTHIL BellecTBa
2.14 | duddysus. bpoyHoBckoe nBMXKEHHE
2.1.5 Mopens uaeansHoro raza B MKT
2.1.6 CBsi3p MEX/1y TaBIICHUEM M CPEJHCH KHHETHYECKOH YHEpruel MmocTynaTeabHOro

TCIJIOBOI'O ABHIKCHHS MOJICKYJTI HACAJIBHOI'O ra3sa (OCHOBHOC YpaBHCHHEC MKT)




2
1 =z 2 [mp] 2. —
p=-mpnpv =_—n:| ——— |=-N-& ., ,rle my— Macca OIHOH MOJIEKYIIHI,

3 3 2 3
N

N = — _ KoHUEHTpaLHsI MOJIEKYI

V

217

AbcomoTHas Temnepatypa: T =t°+ 273 K

2.1.8

Cas3p TEMIICpATYyphl ra3a co CpC,T.IHCl"‘{ KMHETHYECKOH 3Hepmei’{ MNOCTYINaTCIIbHOIO
TCIJIOBOr'O ABHIKCHHS €0 MOJICKYIT:

7 =|. _3ur
2 2

2.19

Ypapuenue p = nkT

2.1.10

Mojienb H1€alIbHOTO ra3a B TEPMOJHHAMHKE!

Ypasuenue Menseneera — Knaneiipona

Bripaskenue 11 BHyTpEHHEH dHEprUU

YpaBuenne MenaeneeBa — Knaneiipona (nmpuMeHnMbie popMBI 3amHCcH ):

pV =2 RT =vRT = NkT _ gt

H n

BripaskeHne Ui BHYTpPeHHEH OHEprHM OJHOAaTOMHOIO HJeaJbHOrO rasa
(npuMeHHMBIE ()OPMBI 3aMUCH):

g =2RT=2 Npr =2 P RT e =2 p¥
2 2 2

2

2:1:11

3akoH JlanbToOHA /IS 1aBIEHHS CMECH pa3peKCHHBIX I'a30B:
p=p1+p2+t..

2.1:12

M30HPOHCCCM B Ppa3speKCHHOM ra3¢ C IMOCTOSAHHBIM HYHCIOM MOJIEKYI N
(C IMOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA v )Z

u3orepma (T = const): pV = const,

P _
nzoxopa (V = const): ? = const ,

V
u3o0bapa (p = const): ? = const

I'paduueckoe npencrapiaenue uzonpoueccos Ha pV-, pT- n VT-anarpammax.




OObeIMHEeHHBIH Ta30BbIH 3aKOH:

124 = const
i

JUI TOCTOSAHHOI'O KOJIMYCCTBA BCIICCTBA v

2.1.13 | HacbleHHble U HeHachllleHHbIe nmapel. KadecTBeHHas 3aBHCHMOCTD IUIOTHOCTH
¥ IaBJICHHS HACBILICHHOTO Mapa OT TeMIIepaTypbl, HX HE3aBUCHMOCTh OT 0ObeMa
HACBIIIEHHOT O 11apa

2.1.14 | BnaxHocTb BO3yXa.

_ PaplT)  Pawll)
OTHocuTenbHAs BlaxHoCTh: P = T = T
P Hachllll. Napa ( ) p Hachlll. napa ( )

2.1.15 |M3MeHeHHe arperaTHBIX COCTOSHMI BeMNIECTBA: MCIApeHHE M KOHJIEHCALus,
KHIICHHE JKH/IKOCTH

2.1.16 |M3MeHeHHe arperaTHBIX COCTOSIHHI BEIIECTBA: IUIABJICHHE U KPHCTAa/UIN3allHs

2.1.17 |IlpeobpazoBanue sHepruu B (pa30BbIX Nepexoaax

22 TEPMO/IMHAMUWKA

22.1 TenyoBoe paBHOBecHE U TeMIlepaTypa

2.2.2  |BuyrpeHHss o>Heprus

223 Tennonepenaya kak croco® M3MEHEHHs BHYTpeHHeH »Hepruu 0e3 coBeplieHHs
paboTel. KoHBeKIHsI, TEMIONPOBOAHOCT, H3TY4YCHHE

2.24 | KoanuecTBo TENIOTHI.

ViensHas Temtoemkocts semeetsa c: & = CMAT

225 Y nenvHas Tenunora napoodpazopanus L: Q = Lm.
VienbHas TEMI0Ta MIaBjieHus A O=hkm_
YaenbHas TeMI0Ta CropaHus ToIwmaa q: Q = qm

22.6 DnemeHTapHass pabora B TepMOAHHAMHKe: A= pAV  Buaucnenne paboTer
no rpaguKy npouecca Ha pV-auarpamme

2.2.7  |Ilepeelii 3aKOH TEPMOTHHAMHKH:

le = AUIZ +4,= (Uz _Ul)+ 4.

Anmnabara:




le =0= 4,=U,-U,=-AU,,

2238

Bropoii 3akon TepmoanHamuku. HeobpaTtumeie nporeccs

229

[Ipunnune: geiicteus tennoBeix MammH. KIT/1:

n = Asa MK __ Q"*“‘P _|QXOJI o 1_ |onﬂ

Qualp Qnarp Qﬂalp

22.10

MakcumansHoe 3na4enue KITJ{. Iukn Kapno:

THalp Ik Txo:l ! 1 ’ T;m_-,

I L

Harp Harp

max n = rll(apuo .

2:2:11

YpaBuenue temoBoro 6amanca: Q+ Q2+ Qs +...=0

DJIEKTPOAMHAMUKA

3.1

DJIEKTPUYECKOE I10OJIE

3:1:1

DneKTpH3aLus Tell U ee NpOosIBICHUs. DJIeKTpHyueckuii 3apsa. [IBa Buaa 3apsna.
DNeMeHTapHBIl JJIEKTPHYECKUil 3apsa. 3aKOH COXPAHEHHUS IJIEKTPHYECKOro
3apsijia

BzaumopeiictBue 3apsioB. Toueunsie 3apsasl. 3akon Kyiona:
B OJIHOPOIHOM BEILIECTBE C AMIEKTPHYECKOIl MPOHHIIAEMOCTBIO &

szlqnl-lfhl _ 1 al
er’ 4nee, r

q,

3II€KTPH‘-I€CKO€ nozue. Ero neiictBue Ha JJICKTPHYCCKHUE 3apsi/ibl

3.14

—

Haﬂpﬂ)KCHHOCTb DJICKTPUYCCKOro IMoJIs: E=
qnpoﬁuuﬁ

q
[Tone Toueynoro 3apsjaa: Er G k T

~

—

onHopoanoe nose: £ = const .

KapTHHbI JIMHUHI HanpsoKE€HHOCTH 3THX roseit

[TorenmuansHOCTH JJIEKTPOCTATHYECKOI O I10JIA.

Pa3zHocTh moTeHIIHAIOB U HamnpsiKCHHE!:

A, =q(¢,-0,)=—qAp=qU .




[TorenumnansHas JHEpru:i 3apsijia B dJICKTPOCTATHYCCKOM I10J1€:

W=qo.

A=-AW

w

[Torenuuan SJICKTPOCTAaTUYECKOroO IoJIs: (‘P i

CBsi3p HaNpsHKEHHOCTH MOJS M Pa3sHOCTH MOTEHIHATIOB Il OJHOPOIHOTO
anekTpoctatndeckoro noast: U = Ed

[Tpunnun cyneprno3uuuy 31eKTPHUECKUX MOJICH:

E=E+E +.. 0=0,+¢,+..

3:1.7

npOBOIIHHKM B JJICKTPOCTAaTHYCCKOM moJe. Ycnosue paBHOBECHS
r
3apsA0B: BHYTpPH INPOBOJHHKA E — 0 , BHYTpH H Ha TMOBEPXHOCTH

npoeoaauka P = const

HPDJ'ICKTPHKH B JJICKTPOCTAaTHYCCKOM II0JIC. ﬂ,mﬂe}crpnqecxaﬂ IpOHUIIaCMOCTh
BCHICCTBA €

KOHI.ICHC&TOP. BHCKTPOCMKOCTB KOH/JCHCaTOpa: C =

9
-

s 0~
3J'ICKTPOCMKOCTL IJIOCKOIro KOHJACHC CaTopa: C = == 8C'()

3.1.10

Hapannenbuoe COCIHHCHUE KOHJICHCATOPOB!:

g=qutagats; U=U=.. Cnapmm =C1+Cr+ ...

[locnemoBarenbHOE COCIUHECHHE KOHACH A TOPOE!:

1 1

U=U+Us+..oqi=q=.., _C =E+E+m
1 2

3.1.11

U _CU” _ ¢

2C

QHBPFPIﬂ 3apAKCHHOIO KOHACHCATOpa: PV( =

32

3AKOHBLI [IOCTOAHHOI'O TOKA

321

Ag

Cua Toka: I = . IlocTtosinuemi Tok: 1 = const
Ar Ar—0

Jlns mocTosiHHOrO ToKa q = It
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YcnoBus CyHni€CTBOBaHUA JJICKTPUIECKOI0O TOKa.
Hanpsxenne U n DJIC E

323

U

R

3akoH Oma [u1s1 y4acTKa Leu: I=

324

BHCKTPH'{CCKOC COINMPpOTHUBJICHHUE. 3aBHCHMOCTh COIIPOTUBIICHHUSA OJHOPOJIHOIO
INpOoBOJAHHKa OT €ro JJHHbBI MW  CCHUCHHA. VnensHoe COIIPOTHBIJICHHE

[

S

gemectea. K =P

3:2:5

CTOPOHHHX CHII

q

Hcrounuku Toka. DJIC ucTouyHnKa TOKa: E=

BHyTpCHHCC COMNpPOTHBJIICHHUE HCTOYHHKA TOKa

3.2.6

3akoH Oma i1 MOJIHOM (3aMKHYTOH) DJIEKTPHYECKOM E.r
3

E sl
R+r

i
l
>

nenu: E = IR + Ir, otkyna I=

32.7

I]apannenbﬂoe COCITMHCHUE NTPOBOTHHKOB!

1 F 1

l=[|+12+---, UI=U2=.._, R—=_+R_+....

napaui 1 2

HOCHCJIOBaTeJIbHOC COCANHCHUEC [TPOBOTHHKOB!

U=U+U+.,.i=h=..,Ruwa=Ri+Ra+...

328

PaGora anextpudeckoro Toka: A = [Ut.

3akon Jlxoyns — Jlenna: Q = I’Rt.

2

> U
Ha peaucrope R: Q=A=1"Rt =1Ut = 7[

3:2:9

A4

At Ar—0

=IU

MOIIIHOCT]) DJICKTPHUYCCKOIo TOKa: P

(]

U

2
TenmoBast MOIIHOCTB, BhIIE/IsSIEMas Ha pe3ucTope: P = 1 R — IU :

s CT. CHII —
MonHoCcTh HCTOYHHKA TOKA: PE a5 = EI

At Ar—0




3.2.10

CBoboaHble  HOCHTENM  JJGKTPHYECKMX  3apsgoB B NPOBOJAHHKAX.
MexaHn3MBl TIPOBOJMMOCTH TBEP/ABIX METAlIOB, pPAacTBOPOB M paclijlaBOB
2JIEKTPOJIUTOB, ra3oB. [lomynporoguuku. [lonynpoBogHHKOBEII 11O

33 MAI'HUTHOE IIOJIE

331 Mexannueckoe B3aumMojeiicTBue MarHuToB. MaruutHoe mone. BekTop
MarHHTHOH HHYKIUH. [Ipunuun CYNEepIO3UIHH MarHUTHBIX
MoJicH: B= BI +BZ o s
JIuHuM MHAYKUMH MarHUTHOro nojs. KapTuHa aMHMIT MHIYKIMH MarHUTHOIO
TOJIs TIOJIOCOBOT'O M ITOAKOBOOOPA3HOro MOCTOSHHBIX MAarHHTOB

332 OnbiT Dpcrena. MaruutHoe mnosie mpoBogHHKa ¢ TokoM. Kapruna muHMI
MHIYKIMH MarHUTHOTO IOJI JUIMHHOTO TPSIMOTO MPOBOJAHHMKA M 3aMKHYTOTIO
KOJIbLIEBOT'O MPOBOIHUKA, KATYIIKH C TOKOM

3.3.3 |Cuna Amnepa, ee HanpaBJCHHE H BEJIMYHHA:
F, = IBl sina ze O _ yroa MekJy HampaBlICHHEM [POBOJAHHKA
u BekTopoM B

334 F,,, =|qlvBsina a
Cuna Jlopenua, ee HanpaBienue u Bemmuaunna: {'op = |4 ,rae % —yron
Mexay Bektopami U n B . JIBuKeHue 3apsiKeHHO HacTHIBI B OJHOPOIHOM
MarHHTHOM I0J1€

34 DJIEKTPOMATIHUTHAS UHAVKIUA
34.1 IToTox BekTOpa MarHUTHOH HHAYKLUH: 7 t / B
a

®=B,S=BScosa @g

34.2 SIBnenune snexTpoMarHuTHOH HHAYKIMK. DJ(C uHayKumn

343 3aKoH 21eKTpoMarHuTHoI HHAyKiuu Qapajes:

AD i
Byt =
At Ar—0

344 DJIC HHAYKIHH B IPSMOM TIPOBOIHHKE B

JUTHHOI1 |, IBIXKYyIIIeMcst co ckopocThio U ——‘7

(U Ld ) B O/IHOPOJTHOM MarHUTHOM IoJie B:

==

|E1| = Blvcosa ,rae & — yron mexy Bektopom B u Hopmansio 1 k

n
IIOCKOCTH, B KOTOPOIi Jiekat BekTopsl [ 1 O:eem!l LBudlB,




10 |E|=Blv

345

[TpaBuso Jlenna

34.6

WUHayKTHBHOCTB: L=— .um O = LI

I/

B
At

Ar—0

Camonnaykuus. J{C caMOMHAYKIIHH: E.w' =-L

34.7

e
3Heprm1 MAardHMTHOrIO ITOJIS KaTYIIKH € TOKOM: WL i ——

2

35

DJIEKTPOMAT'HUTHBIE KOJIEBAHUS Y BOJIHbI

3:35.1

KonebatenbHslit koHTYp. CBOOOAHBIE 2JIEKTPOMAarHUTHEIE
KoreOaHus B HeaIbHOM KoJieDaTeIbHOM KOHTYpe:

q(1)= g, sin(or+9,)
1([) =q" =O)qrm“ COS(G)[+(p0) = ]mucos(mt_{_(po)

T i D= =
®opmyna Tomcona: I’ =27+ LC | otkyna T \/E

CBs3b aMILIMTY/ZIbl  3apsia KOH/JCHCaTopa C amnmny.uoﬁ CHJIbI TOKa
Inpu CBOGO}IHBIX DJICKTPOMArHUTHBIX KoJieOaHUsX B HacajJibHOM KoJiebaTe IbHOM

max

KOHTYpE: Gmax =

3:5:2

3akoH COXpaHCHHSA DHCPIrUH B HACAJIbHOM KojebaTesHOM KOHTYp¢€:

G- IF U, JF
+ = = =const .
2 2 2 2

353

BblHY)KIleHHBIC JJICKTPOMAarHuTHBIC kolsebanus. Pezonanc

354

[Tepemennsblii Tok. IlpomsBoncrtBo, mepenaya M moTpebieHHE IIEKTPUYECKO
JHEPrHH

3595

CBoiicTBa DJICKTPOMAarHuTHbBIX  BOJIH. Bzaumnuas OpHEHTalHsi BCKTOPOB

B 2JIeKTPOMAarHuTHOI BonHe B Bakyyme: £ | B 1 ¢

3.5.6

Illkana »IEKTPOMArHUTHBIX BOJNH. [lpUMeHeHHE JIIEKTPOMATHHTHBIX BOJH
B TEXHHUKE U OBITY




3.6

OIITHKA

3.6.1

[IpsimonuHeliHOe pacnpocTpaHeHHE CBeTa B OJHOpOAHOH cpede. TodeuHblit
ucroyHuk. JIyd cBera

3.6.2

3akonbl oTpaxenus cera. & = p
alp

363

ITocTpoenne nzobpaxkeHuii B INIOCKOM 3epKalie

3.64

3aKOHBI NpeIOMJICHHS CBCTA. !

[Ipenomnenue ceera: /4,811 0= 1, sinf3
AOCOMIOTHBIH NOKa3aTesb MPEIOMICHHS:
c

OTHOCHTEIbHBIN MOKa3aTelb PEIOMIICHHS: o

Xo mydeii B mpHu3Me.
CooTHomleHHe 4acTOT M COOTHOIIEHHE [UIMH BOJIH IpH  Nepexoje
MOHOXPOMATHYECKOT0 CBeTa Yepe3 rpaHHIly pa3jiesa JAByX ONTHYECKHX Cpe.:

vV, =V, mA =nl,

3.6.5

ITonHoe BHyTpEeHHEE OTpaKeHHE.
IlpenenbHel  yron mNOJHOTO BHYTPEHHEIrO ny,<ny n,
OTpa)KCHHUS:

SNt ==
up

3.6.6

C06upaloume " pacCCUBAIOIIHE JIMH3BI. Toukas nuH3a. (DOKyCHOC paccTossHuEe

1

U ONTHYECKasi CHJIa TOHKOH JIMH3bI: D = E

3.6.7

- ~
dopmyia TOHKO#H JINH3bI: d

1+1 1 H

d 5 F AN\ #

VBenudeHue, JaBaeMoe JIMH30i: f

r:._h_zl;ﬂ' v
H d




B ciyuae paccenBatoneii JTHH3LL:

D<O:>F=L<0
D s

_h _|/]

=—=i_<]
H d

3.6.8

Xon sywa, MpoIIEAUIEro JHH3Y IOJ IMPOHU3BOJBHBIM YIJIOM K €€ TIJIaBHOI
ontuyeckoii ocu. IlocTpoeHne wn3z00paxkeHMii TOYKM M OTpe3Ka MPSAMOMH
B COOMpAIOIMX U pacceMBaIOIIMX JIMH3aX M HX CHCTEMax

3.6.9

(I)OToarmapaT KaK ONTHYECKUM l'lpH60p. ['na3 kak onTH4deckas cuctema

3.6.10

Unrtepdepenunss cBera. KorepeHTHble wHCTOYHHKH. YcCaoBHS HabmoIeHUs
MaKCHMYMOB H MUHUMYMOB B HHTep()epeHIIHOHHOI KapTHHE OT ABYX CHH(a3HBIX
KOTepeHTHBIX HCTOYHHKOB!

MaKCHMYMBI — A=2m 5 ,m=0,+/-1,+/-2,+/-3, ..,

A
MHHHMYMbI — A= (2m 53 1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11

Judpakuns ceera. /ludpaxunonnas pemrerka. YciaoBue HaOI0AeHHS TJIaBHBIX
MaKCHMYMOB IIpH HOPMaJbHOM MaJleHHH MOHOXPOMAaTHYECKOIrO CBeTa C JITHHOH

BOJIHBI )\- Ha peHICTKY € NEpHOAOM d:

dsinQ, =mA m=0, +/-1,+-2,+-3, ...

3.6.12

Jucnepcus csera

KBAHTOBAS ®U3UKA

4.1

KOPITY CKVYJISIPHO-BOJIHOBOI JIY AJIU3M

4.1.1

I'mnoresa M. [Tnanka o keautax. Gopmyna [lianka: E = hv

he
®otousl. DHeprus GpoToHa: E=hv= ey =Pc,

IR

Umnynse horona: P = — =
Jmey ¢ ¢ Xk

4.13

®dotoaddext. Onbiter A.I'. Ctonerosa. 3akons! potodddexra

4.14

YpaBHeHue DiiHmTeitHa s potodddekTa:

Etbomua e Asuxo,qa + Emm maxs
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he hc mu?
rue E ToHa hv=— s Auhlxu;ui = hv:cp = R Exnumax =08 = E'Um"
l Kp 2
4.1.5 Jaenenue ceera. /laBneHue cBeTa Ha MOJHOCTBIO OTPAXKAKIIYIO MOBEPXHOCTEL U
Ha MONHOCTHIO MOTIIOMAKNIYIO TIOBEPXHOCTE
42 OU3UKA ATOMA
4.2.1 [Inanerapuas Monenk aToMa
422 IMocrynater bopa. M3nydenne w mornomeHue (GpoTOHOB MpH IMepexojie aroMa
C OIHOTO YPOBHS DHEPTHH Ha APYTOI:
he
hvﬂ”? = }L = |EH - Efﬂ
mn
423 JInHeli9aThIe CIEKTPHL
CrexTp ypoBHEH 3HEprHH aToMa BOZOPOAa:
-13,6 B
EH =77?n= 1! 21 3: e
n?
OU3UKA ATOMHOI'O S1/IPA
43.1 Hyxknonnas moziens sapa ["elizen6epra — Banenko. 3apsaa sapa. MaccoBoe 4nciio
sapa. U3otomnsl
432 PannoakTHBHOCTS.
A A-4 4
Ambda-pacnan: 7z X >z, Y T ,He,
bera-pacna.
= A A 0 =
DNeKTPOHHBII B-pacnan . X =, Y+ e+ Vv
i B-pacnan. X o>, Y+°¢@
[Mosurponnsiii PP A 7 Az H€+V,,
l'amma-u3nydeHne
433 B
3aKoH paJMOaKTHBHOI'O pacnaja: N([) = Nu 2T,
X
ITycts m — Macca paiHoakTHBHOTO BemiecTBa. Toraa ([) =m,- 2T
434 Snepusbie peaknuu. [lenenue u cCHHTES siep




MyHununaibHOEe aBTOHOMHOE 0011eo0pa3zoBarensHoe yupexaenne «Cpemtsist

obmreoOpa3oBarenbHas mKoja Ne24y

(MAQOY «COL No24»y)

COI'JTACOBAHO YTBEPX]IAIO
[lenarornyeckum COBETOM Hupexrop MAOY «COIII Ne24»
MAOY «COII Ne24» 3aiinynuna M.B.
(mpotokoit ot 29.08.2025 Ne 18) 29.08.2025

HHOJIOKEHHUE
O PABOYMX TPOI'PAMMAX
MYHHUIUITAJIBHOI'O ABTOHOMHOI'O
OBIHIEOBPA30OBATEJBHOI'O YYPEXIAEHUSA
«CPEJHASA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne24»

MO KpacHOTYpBUHCK,
2025 rox



1. O0mme moJio:keHUs1

1.1. Hacrosimee Ilonmoxenue o pabounx mporpammax MAOY «COII Ne24» (manee —
[TonoxkeHue) perymupyer CTPYKTypy, HOPSAOK pa3paboTku, odopmiieHus, YTBEpKICHUS U
XpaHeHHs pabodux MporpaMM y4eOHBIX MPEAMETOB, Y4eOHBIX MOAYJICH U Y4eOHBIX KYPCOB, B TOM
qyucie KypcoB BHeypouHoil nearenbHoctTH MAOY «COII  Ne24y (manee — 1IKoja),
pa3pabaTbiBaéMbIX [IKOJOW B  COOTBETCTBHHM C  (peepalbHBIMA  T'OCYIapPCTBEHHBIMH
00pa3oBaTeIbHBIMU CTAHIAPTAMHU HAYAILHOTO OOIIEro, OCHOBHOTO OOIIEro M CPEeIHEro O0IIero
obpazoBanust u (QeaepanbHbIMA 00pa30BaTENbHBIMU MPOrpaMMaMy HayaJlbHOTO  0OIIero,
OCHOBHOTI'O OOIIIEr0 U CpeHero od1ero oopa3oBaHusl.

1.2. [Tonoxxenue pazpaboTaHO B COOTBETCTBUH C:

®enepanbHbIM 3akOHOM OT 29.12.2012 Ne 273-03 «O6 obOpa3zoBanuu B Poccuiickoit
denepanun»;

[TopsiakoM oOpraHu3allid ¥ OCYIIECTBJIECHUS 00pa30BaTENbHON JEATEIbHOCTH IO
OCHOBHBIM  001Ie00pa3oBaTeIbHBIM ~ MpOorpaMmaM — 00pa3oBaTeNbHBIM  MPOrpaMMaM
Ha4yaJIbHOTO 0OII[ero, OCHOBHOI'O O0IIEro U CpeAHero oo1iero o0pa3oBaHus;

(denepa’abHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPTOM HAYAJILHOTO OOIIEro
oOpa3oBanusl, yTB. mpukazom Munnpocsemienus Poccun ot 31.05.2021 Ne 286 (manee — ®I'OC
HOO-2021);

(denepa’sbHBIM TOCYIapCTBEHHBIM 00pa30BaTEbHBIM CTAHJAPTOM OCHOBHOTO OOMIEro
oOpa3oBanusi, yTB. mpukazoM Munnpocsemenus Poccun ot 31.05.2021 Ne 287 (nanee — ®I'OC
000-2021);

(enepalbHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM HA4yaJbHOTIO OOLIETO
oOpa3oBaHusi, yTB. mpukazoM MuHoOpHayku Poccum ot 06.10.2009 Ne 373 (manee — ®I'OC
HOO);

(benepa’abHBIM TOCYIapCTBEHHBIM 00pPa30BaTENFHBIM CTAHJAPTOM OCHOBHOTO OOIIEro
oOpa3oBanusi, yTB. mpukazoM Munobpuayku Poccuu ot 17.12.2010 Ne 1897 (manee — ®I'OC
000);

denepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEAHEro OOIIero
oOpa3oBanusi, yTB. pukazoM MwuHoOpHayku Poccun ot 17.05.2012 Ne 413 (manee — ®I'OC
COO0);

denepanbHOil 00pa30BaTENFHON MPOrpaMMON HadaJbHOTO 00IIEro oOpa3oBaHHUS, YTB.
npuka3zoM Munnpocsemenust Poccun ot 18.05.2023 No 372;

denepanpHOil 00pa30BaTENIPHON MPOTrpaMMOl OCHOBHOTO 0O0IIero 00pa3oBaHUSA, YTB.

npuka3oM Munnpocsenienust Poccun ot 18.05.2023 Ne 370;



denepanpHOil 00pa30BaTENBHON MPOrPaMMON CpEIHEro oOImIero oOpa3oBaHUA, YTB.
npuka3oM Munnpocsemenus Poccun ot 18.05.2023 Ne 371;

npuka3zoM MunucrepctBa npocsenieHus: Poccuiickoit @enepaunn ot 09.10.2024 Ne 704.

1.3. PaGouast mporpamma y4eOHOro npeamera, yaeOHOro Kypca (B TOM YUCJIe BHEYPOUHOM
NEeSTENBHOCTH), Yy4deOHOro wmonyns (mamee — paboyass mporpaMmMa) — 4YacTb OCHOBHOM
obpa3oBarenbHO nmporpammsl (gajiee — OOII) cooTBeTCTBYIOIIEro ypoBHs 00111ero 00pa3oBaHus,
BXOJISIIIAsl B €€ COJEPKATENbHbBIN pa3aed.

1.4.1lpu pa3paboTKe OCHOBHBIX O0pPA30BATENBHBIX MPOTrPaMM HAYAIHLHOTO OOIIEro,
OCHOBHOI'O  00mIEro, cpeaHero oO0mero oOpa3oBaHMs, HMEIOIIUX TOCYJAapPCTBEHHYIO
aKKpeAMUTAlLUIO, MpeayCcMaTpPUBAeTCd HEMOCPEACTBEHHOE NpUMeHeHHe (enepalibHBIX padodnx
[IpOrpamm 1o y4yeOHbIM IIPEIMETaM.

1.5. O0sA3aHHOCTH I€AArorn4eckoro pabOTHUKA B 4aCcTU pa3pabOTKH, KOPPEKLUU pabounx
IporpaMM M Mepa OTBETCTBEHHOCTH 3a BBINOJHEHHE pabodell mporpaMMbl B MOJHOM OObeMe
OIIPENENAIOTCS JAOHKHOCTHOW WHCTPYKIMEH NeNarorndeckoro paOOTHHKA B COOTBETCTBUH C
npukazoM MuHucrepctBa npocseenust Poccuiickoit ®@enepauun ot 06.11.2024 Ne 779 "O6
YTIBEPXKJIEHUU MEPEeYHsl JOKYMEHTOB, MOATOTOBKA KOTOPBIX OCYILECTBIISETCS MeJaroruueckuMu
pabOTHHUKAMU NP PeajM3alii OCHOBHBIX 00I1€00pa30BaTelIbHBIX POrPaMM, 00Pa30BaTEIIbHBIX
MIPOrpamMM CpeaHero npogeccuoHaTbHOro 00pa3oBaHus "

1.6. JanHoe IlonoxxeHue BCTymaeT B CHJIy C MOMEHTa €ro YTBEpXKACHUS M JCHCTBYET
6eccpovHO, 10 3aMEHBI €0 HOBBIM MOJIOKEHUEM.

2. CtpykTypa padoyeil mporpaMmmbl

2.1. Ctpykrypa paboueii mporpammsl onpenensercs [lonoxennem ¢ ydeTrom TpeOOBaHHIA
OI'OC HOO, ©I'0OC HOO-2021, ®T'OC 000, ®I'0C 000-2021, ®TOC COO, ©OIT HOO,
OOIT OO0, OOIT COO, noKkaabHBIX HOPMATUBHBIX AKTOB IIKOJIBI.

2.2. O6s3aTenbHbIE KOMIIOHEHTHI padoueil IporpaMMBl:

-tuTyabHbIA ucT (ITpunoxenue 1);

-MIOSICHUTENbHAs 3aHMCKa, T/Ie YKa3bIBAIOTCS HOPMATHUBHBIE JOKYMEHTHI IS Pa3paboTKu
paboueii mporpamMMmbl Mo y4eOHOMY MpeaAMeTy, o0liasi XapaKTepuCcTUKa Yy4eOHOro mpeamMera,
y4e0HOTO Kypca, eI U3YYeHHS U MECTO y4eOHOro mpeaMera, y4eOHOro Kypca B yueOHOM
IUIaHE;

-cosepkaHue ydyeOHOro mpeaMera, ydyeOHOro Kypca (B TOM YHCJIE BHEYPOUHOM
JeATeNbHOCTH), y4eOHOI 0 MOJTYJIS;

-IIJIaHUpPYyeMble pe3yIbTaThl OCBOECHUS YUeOHOr 0 IpeMeTa, yueOHOro Kypea (B TOM 4ucie
BHEYPOUYHOI JesATeNbHOCTH), Y4eOHOro MOAYJS; MpoBepsieMble TpeOOBaHMS K pe3yJbTaTaM

OCBOEHHSI OCHOBHOH 00pa30BaTeIbHON MPOrpaMMbI M TPOBEPSIEMBIE 3JIEMEHTHI COIEPIKaHMS;



-IOYpOYHOE KaJIEHAApHO-TEMAaTHUYECKOE IUIAHUPOBAHME C YKa3aHUEM KOJIMYECTBA
aKaJIEeMUYECKUX 4acOB, OTBOJAMMBIX HA OCBOCHHE KaXJI0H TeMbI Y4€OHOI 0 mpeaMeTa, yueOHOro
Kypca (B TOM 4K CJie BHEYPOUYHOU JAEATEILHOCTH), y4eOHOro MOYJIs (IpuioKeHue 2);

-BO3MOXXHOCTh ~ HMCHOJB30BAaHUS MO OTOM TEeMe DJJIEKTPOHHBIX  (IU(POBHIX)
00pa3oBaTEIbHBIX  PECYpCOB,  SBJISIIONIMXCS  y4eOHO-METOJWYECKUMH  MaTepuajaMu
(MynbTUMEIUIHBIE TPOrPAaMMBbI, JJICKTPOHHBIE YYEOHWKH © 3aJaYHUKH, JJICKTPOHHBIE
OMOIMOTEKU, BUPTyaJbHBIE JTa0OPATOPUH, HTPOBBIE MPOrPaMMBI, KOJUICKIHH ITH(POBBIX
00pa30BaTEIBHBIX PECYPCOB), HCIIOIB3yEMBIMHU ISt 00 YICHUS M BOCITUTAHHUS PA3IMYHBIX TPYIIIT
MOJIb30BaTENICH, MPEACTABICHHBIMA B JJEKTPOHHOM (IIM(DPOBOM) BHJAE M PpeaU3YIOIIUMU
nuaakTuyeckue BosmoxkHoctd MKT, comepkanne KOTOPBIX COOTBETCTBYET 3aKOHOAATENLCTBY
00 oOpazoBanuu ( C YYeTOM IEepeyHs, YTBEPKIEHHOIO IpuKazoM MUHIPOCBelIeHus

or 18.07.2024 Ne 499);

-ouieHouHble Matepuainsl (I[Tpunoxenue 3).

2.3. Paboune mporpaMMbl y4eOHBIX KYypCOB BHEYPOUHOH [EATEIFHOCTH TaKKe JOJDKHBI
coiepXKaTh yKa3aHHe:

-Ha (opMy TMpoBeNEHUs 3aHATUH — g pabouyux MporpaMM, pa3padaTblBaeMbIX B
cootBeTrcTBUH ¢ PI'OC HOO-2021 1 ®I'OC O00-2021;

-Ha (pOpMy OpraHM3aLMU U BUJIBI 1€ TEIIBHOCTH — pabOYHX MPOrpamMM, pa3padaTbiBaeMbIX

B cooTBeTcTBUH ¢ PT'OC HOO, ®I'OC OO0 n ®I'0OC COO.

2.4. Pa3nen, MOCBSILIEHHBIN COAEPXKAHUIO YIE€OHOT 0 IpeaMeTa, Kypca, MOy BKIIOYAET:
KpaTKyl0 XapaKTEpUCTHKY COJAEp)KaHHUA MpeaMeTa, MOAYJNs MM Kypca MO0 KaXJIoMy
TeMaTHU4ecKoMy paszzeny c yderom tpeboBanuit ®I'OC HOO, ®I'OC HOO-2021, ®I'OC
000, dI'oC 000-2021, PIOC COO, DOITHOO, ®OIT OO0 1 ®OIT COO coOTBETCTBEHHO;

-MeTallpeIMETHbIE CBSA3U yueOHOr o peaAMeTa, MOLyJIs, Kypca;
-KJIIOUEBBIE TEMBI B UX B3aUMOCBSI3H, IPEEMCTBEHHOCTD 10 I'0JIaM U3y4EHHUS.

2.5. Pazgen, mOCBSINEHHBI pe3ylbTaTaM OCBOEHMA Y4eOHOro Ipeamera, Kypca,
KOHKPETU3HPYET COOTBETCTBYIOIIMI pa3zaen noscHuTesbHo 3anucku OOIl cooTBeTCTBYIOMIET O
ypoBHS o01ero oopasoBanus. Bce nmimaHupyembie pe3yibTaThl OCBOGHUS y4e€OHOIrO IpeaMera,
Kypca MOJIJIeKaT OLIEHKE UX TOCTHKEHUS yUaIlUMU CS.

B paznene kpatko GUKCHPYIOTCS:

-Tpe0OBaHuUs K TMUYHOCTHBIM, METAIIPEAMETHBIM U MIPEAMETHBIM PE3YJIbTaTaM;

-BU/JIbI JIEITEIBHOCTH yYallluXCsl, HallpaBJIEHHbIE Ha IOCTH)KEHUE PE3yIbTaTa;

-OopraHu3anusi MPOEKTHOW U Yy4eOHO-HCCIEeTOBATENbCKOM JAESITeNbHOCTH YyYalluXcs

(BO3MOXKHO IIPUJIOKEHUE TEMATUKU NTPOEKTOB);



-crucTeéMa OLICHKH JOCTUKEHHS IUIAHUPYEMbIX pPe3yJbTaTOB (IPHIJIOKEHUE OLCHOYHBIX
MartepuanoB). Pabouast mporpamma yaebHOro nmpenMeTa (Kypca, MOAYJIsl) BKJIFOUAET OLIEHOYHBIC
matepuanbl ([Ipunoxenue3) s mpoBeAeHUS MPOMEKYTOUHOW M HMTOTOBOM aTTECTallUH,
yrBepxxaeHHbie [IHIMO.

KonTtponmeHbie paboTbl mpoBomarcs co 2 kiacca. OO0beM ydeOHOrO BpEeMEHH,
3aTpayMBaeMOr0 Ha MPOBEJECHUE OLEHOYHBIX IPOLEAYP, He JoJpKeH npeBbimaTth 10% oT Beero
o0bemMa yueOHOr0 BpeMEHHU, OTBOJUMOT0 Ha M3Y4EeHHE TaHHOTO Y4eOHOro IpeiMeTa B JaHHOM
KJIacCe B TEKYIIEM y4eOHOM Irofy.

2.6. Paznen, MOCBSIEHHBIA MOYPOUYHOMY KaJleHAAPHO-TEMAaTUYECKOMY IJIAHUPOBAHMUIO,
oopmisercs B Buze Tadbnuisl ([Ipunoxxenue 2), cocrosuieil u3 cieayomux rpad:

-[IepeUEHb TEM, IJIAHUPYEMBIX JUIsl OCBOCHMSI YHaIIMUCS;

-KOJIMYECTBO aKaJeMHUYECKUX YacOB, OTBOAMMBIX Ha OCBOEHHE KaX/10M TEMBI C Y4ETOM
KOHTPOJIbHBIX U MPAKTUYECKUX paboT;

-uHQOpPMAaLIUIO 00 SIEKTPOHHBIX Y4eOHO-METOAMUYECKUX MaTepuanax, KOTOpble MOXKHO
UCIOJb30BaTh MPH HU3YYEHHHM KaXJ0H TeMmbl (00s3aTelabHO JUIsi pabodux MporpaMm,
paspabatsiBaeMbix B cootBeTcTBUU ¢ DT'OC HOO-2021 nu ®I'OC O00-2021).

2.7. B KadecTBe OJJEKTPOHHBIX (LH(GPOBBIX) OOpa30BATEIBHBIX PECYpPCOB MOXKHO
ucnonb3oBaTh Marepuaisl u3 OI'MC «Mos mkona» U mepeyHs, yTBEPHKAEHHOTO MPUKA30M
Munnpocsemenust Pocenn.

2.8. Yuér paboyeil nporpaMMsbl BOCIUTAaHHUS B pad04uX NMporpaMmmax (pukcupyercs B
nosicHUTeJbHOM 3anucke. CornacHo nyHkram 31.1 ®I'OC HOO u 32.1 ®T'OC OOO cnocob
(ukcanuu yuéra padodeil mporpaMmbl BOCIUTAHUS OMPEesIeT MIK0Ia B MOJIOKEHUU 0 padoueit
porpamme.

3. [lopsinok pa3padoTKH M yTBep kIeHusl padoyeil NporpaMmmsl

3.1. PabGouas nporpamma paspabateiBaercs kak npuiioxenue OOII (mo ypoBHsIM o61iero
00pa3oBaHMsI) MEAArOrMYECKUM PpAaOOTHUKOM WM TPYIION NeJaroruyeckux pabOTHUKOB B
COOTBETCTBHH C IIPEMO/IaBACMbIM YUEOHBIM MPEAMETOM.

3.2. Ilemaroruueckuii paOOTHHK BHIOMpPAET OJUH U3 HUKECIEAYIOIIUX BapUaHTOB
YCTaHOBJICHUS [1€PHOJIa, Ha KOTOPBIN pa3pabaTeiBaeTcs paboyasi mporpamma:

-pabouas mporpaMMa o yueOGHoMY IpeaMeTy pa3padaThiBaeTcs Ha Y4eOHBIH roj;

-pabouas mporpamMma pazpadaTeiBaeTcs Ha nepuon peanuzanuu OOIT;

-pabouasi mporpaMma pa3paOaThIBaeTCsl Ha CPOK OCBOCHHUS IUCLUILIMHBI (IIpeaMeTa,

MOJLyJIs, Kypca) Y4eOHOro IjiaHa Ml Kypca BHEYPOUHOH e TeIbHOCTH.



3.3. Ileparoruyeckuii pabOTHUK 00s3aH MPEACTaBUTH PabOUuyI0 MporpamMmy Ha 3aceJlaHuu
METOJMYECKOro OOBEAMHEHHs 10 Hayaja ydyeOHOro roja, COOTBETCTBYIOIIUM ITPOTOKOJIOM
KOTOpPOro (pukcupyercs GpakT pacCMOTPECHHSI/HE PacCCMOTPEHUs paboyeii mporpaMMEl.

OO0s3aTenbHOMY MPECTABICHUIO HA 3aCeJaHUM METOIUYECKOro O0BbEIMHEHMS MOATIeKAT
paboune mporpaMmbl, pa3pabOTaHHBIE COCTABUTEJIEM Ha OCHOBE Y4YeOHO-METOIUYECKOU
auTepaTypsl (pabourie mporpaMmbl 3JIEKTUBHBIX KypcoB, (PaKyJIbTaTHBOB, KYpcOB BHEYPOUHOMH
NeSITeNbHOCTH) U uMeromue Oonee 50 MPOLEHTOB aBTOPCKUX IOAXOAOB K OpraHHU3aliu
coJiep KaHusl yueOHOro MaTepuania.

3.4. Pabouwas mporpamMMa corjacyercs 3aMeCTHUTE]IeM IUPEeKTopa MO0 y4yeOHO-
BOCIHUTATENbHOM paboTe M yTBepKIaeTcd B cocTaBe cojepxkarenbHoro pasznena OOII
COOTBETCTBYIOILLEr0 YPOBHS 00111€r0 00pa30oBaHMsl IPUKAa30M AUPEKTOPA LIKOJIBI.

4. O¢opwiienne u XxpaHeHue padoveil NpPorpaMmmbl

4.1. Pabouas nporpaMmma opopMIISIETCS B 3JIEKTPOHHOM BapUaHTE.

4.2. Tekct paboueii nporpaMmbl opmatupyercs B peaakrope Word mpudrom Times New
Roman, kersp 12, MesxcTpouHbIi HHTEpBa 1,5, BBIPOBHEHHBI 110 IIUPUHE, MTOJISI CO BCEX CTOPOH
1-3 cm.

LleHTpOBKa 3arojI0OBKOB, BBIECTICHUE TEKCTa MOTYKUPHBIM HadepTaHUEeM, ab3albl B TEKCTE
BBITIOJIHSIOTCS NTPU oMo cpeacts Word.

Crpanuiel padodeil mporpaMMbl TOJDKHBI ObITh MPOHYMEPOBAHbL. TUTYIBbHBIN JUCT (TIpU
HaJU4YUH1) HE HyMEpyeTcs.

4.3. ®aiin ¢ pabouelt mporpaMMoi XpaHUTCS Ha O(PUIIMATIBHOM CaliTe IIKOJIBI.

5. Ilopsaiok BHeCeHUsI U3MEHEHU B pa0ouylo nporpammy

5.1. B cinyyae HEoOXOOUMOCTH KOPPEKTHPOBKH pabOYMX HpOrpaMMm AUPEKTOP IIKOJIbI
U37aeT puKa3 o BHeceHUH u3MmeHeHuii B OOII cooTBETCTBYIOLIEr0 ypoBHs 0011ero 00pa3oBaHus
B 4aCTU KOPPEKTUPOBKH COAEPKAHMSI pabOUUX IPOrpamm.

5.2. KoppektupoBka paboyux mporpaMM MPOBOJUTCS B CPOKH U B TOPAJIKE,
YCTAHOBJICHHBIMM B IIpHKa3e [JUPEKTOpa INKOJbl O BHeceHun wusMeHeHuid B OOII
COOTBETCTBYIOLIETO YPOBHs 0011er0 00pa3oBaHusl.

6. Peanu3anus padoueii nporpaMmMsl

6.1. Peanmusanus paGouell mporpaMMbl SIBJISETCS NPEAMETOM KOHTPOJS BHYTPEHHEH
CHCTEMBI OII€HKU Ka4eCTBa.

6.2. Ilenarorudeckue paOOTHUKH 0053aHbI OCYIIECTBIISAT CB OO JIEATEILHOCTh HA BBICOKOM
npoheccCHOHaIbHOM YpPOBHE, oOecrnedynBaTh B IMOJHOM OOBEME pealu3alliio IMPernoaBaeMoro

y4eOHOro mpeaMeTa B COOTBETCTBUU C YTBEP)KJIEHHOH pabouel mporpaMmoii.



6.3. llkona, Hapsgy ¢ MenarorudyecKuMu pabOTHUKAMH, HECET OTBETCTBEHHOCTH 32
peanu3anuio pabounx mporpamMm B oJiHoM oobeme B cootBercTBur ¢ OOII ypoBHS 00pa3oBaHusl.

7. KoHTpoJib 32 peanu3anueii pado4ux nporpamMmm

7.1. KoHTponp peanu3anuu padovux MporpamMm MPOU3BOIUTCS MO OKOHYAHUHU KaXKIOTO
y4eOHOro nepuosa.

7.2. Dtambl KOHTPOJIA: 10 OKOHYAaHWU y4eOHOro nepuoja (4eTBepTb, TO/) 3aMECTHTEINb
aupekTopa no YBP anamm3upyer oT4eT MO BBINOJIHEHUIO paboyux mporpamm, (hopMHpYEMBbIH
IIOCPEICTBOM 3JIEKTPOHHOTO JKypHaJja; UTOI'M aHajau3a 0(hOpMIISIET CIpaBKO;

pe3ysabTaThl KOHTPOJII IO WTOTaM YETBEPTH paccCMaTpUBAIOTCS Ha COBELIAHUH IPH
JTUPEKTOpE MO UTOraM Ka)J10ro y4eOHOro nepruoaa;

pe3yJbTaThl aHajaM3a IO UTOraM ydyeOHOro roja pacCMaTpUBAIOTCA Ha IEAArornyeckoMm

COBETE TEKYILEro y4eOHOro roja He no3jaHee | MIOHA TEKyLEro yueOHOro roja.



[Tprnoxenue Nel
MyHuInasbHOEe aBBTOHOMHOE 00111e00pa30BaTEIbHOE YUPEIKICHUE

«CpenHss obnieoOpa3oBarenbHas mKkona No24»y

(MAOY «COIII Ne24y)
PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO
PykoBoautens HIMO 3amectutenb qupekropa< mo  Jupekrop
YBP
Musuna O.10. 3aiinynuna M.B.
[Homep npukasza] ot «28» 08 Pynesa T.B. [Homep nmpukasza] ot «29» 08
2025 r. [Homep mpukasza] ot «28» 08 2025 r.
2025 r.
MNMPUJIOXKXEHUE

K OCHOBHOM OBIIEOBPA3OBATEJBHOM ITPOTPAMME
CPEJHETI'O OBPA3OBAHUS MAOY «COLI Ne24»»
IO YYEBHOMY HPEIMETY «®U3UKA»

Cpox ocBoeHHUsI IPOrpaMMmbl: 2 roja

Pa3paboTunk nporpammsi:
YUUTENb (PU3UKU

MotsipeBa E.C., neppas KK

MO KpacHOTYpBUHCK,
2025 rox



[Tpunoxenune No2

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3ieoB u TeM uudpoBbie
Ne i/m P Kourposbhubie | TIpakruyeckue (ubp )
NMPOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IO3HAHUSA
1.1 ®u3KMKa U METOIbl HAYYHOI'O MMO3HAHUS 2 Bromorexa [TOK
) A ya https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 buomorexa [OK
https://m.edsoo.ru/7f41bf72
29 JiunammKa 7 bubmumoreka [IOK
https://m.edsoo.ru/7f41bf72
but6moreka [JOK
2. 1 1
3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 hits://m.edsoo.ru/7 4 1bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPH O-KHH €TUY €CKOM 9 | bu6motexa [IOK
’ TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHI 10 1 Eubmorexa OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bu6moreka [JOK
' da30BbI€ EPEXOJIBI https://m.edsoo.ru/7f41bf72




Uroro no pazneny 24
Paznen 4. JIEKTPOANHAMUKA
bu6moreka [JOK
4.1 1
reKTpocTaTIia 0 https://m.edsoo.ru/7f41bf72
49 ITocTosAHHBIN nekTpUdeCcKuil TOK. Toku B 12 bu6mmoteka [IOK
) pa3iM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3zepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KVIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/mm Konrpoasbnsbie | IlpakTuyeckue
NnporpamMmabl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe€ 1oJie. DJIeKTpOMarHuTHas 1 | 3 bubmmorexa [IOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
)1 MexaHHU4Y€ecKue U 3JEKTPOMarHUTHbIE 9 | bubmmorexa [{OK
' Kosie0anus https://m.edsoo.ru/7f41c¢97¢
5 MexaHu4uecKue 1 3JIeKTPOMarHUTHBIE 5 | bubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 OnTuka 10 3 buomorexa HOK
https://m.edsoo.ru/7f41c¢97¢
Hroro no pazgeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI ClielIMaIbHON TEOPUH 4 | bubmumoreka [IOK
’ OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
but6mmoreka [JOK
4.1 i
DJIeMEHThI KBAHTOBOM ONTHKH 6 hitps://m.edsoo.ru/7f41c97c




Bbub6morexa IIOK

4.2 Crpoenue aroma 4
https://m.edsoo.ru/7f41c97¢
43 ATOMHOE 411po 5 bromorexa [TOK
https://m.edsoo.ru/7f41c97¢c
Htoro no pasaeny 15

Pa3znen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKU

but6mmoreka [JOK
5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Pa3znen 6. OBOBIIAIOHIEE IOBTOPEHUE
6.1 O06o0maroiee MOBTOPEHUE 4 Eubmorexa OK
https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




[Tpunoxenune Ne3

10 KJIACC
Ne Tema KOHTPOJIBHOU ®opma Bpewms IIpoBepsiemble ymeHus
paboThI IPOBEACHUS | MPOBEIEHUS
1. | Konrponbshas pabora no | IlucemenHas Hos10pp YMers aHAJIM3HPOBATH
teme «Kunemarunka. pabora, (pusnyeckue npoueccol U
Jlunamuka. 3aKOHBI YCTHBII SIBJICHMSI, HCTIOJIB3YS
COXpAaHCHUS B OIpoc (pu3nyecKkue 3aKOHbI

MCXaHUKE»

NMPUHIIAIBI; 3aKOH
BCEMUPHOTO TArotenus, I, 11
u 111 3akonsr HeroToHa,
3aKOH COXPAaHEHUs
MEXaHUYECKO IHEpruu,
3aKOH COXpaHEHUS
MMITYJIbCA, IPUHITUTI
CyNepno3uLIMM CUll,
MIPUHLIMI PaBHOMPABUS
WHEPIUAILHBIX CUCTEM
OTCYETa.

Y4uThIBaTh TPaHHUIbI
NPUMeHEHHUs] H3YYEeHHBIX
(pu3nueckux moaeJeii:
MaTepuaibHas TOYKa,
WHEepIUaJIbHAs cucTeMa
oTcuéra, aOCOIIOTHO
TBEPIOE TETO.

OnuceIBaTh MEXaHHYECKOE
ABHMKEHUE, UCIIO0JIb3YH
(pu3nyecKue BeJIUYHHBI:
KOOpAMHATA, My Th,
nepeMeIneHue, CKOpocTh,
YCKOpEHHE, Macca Tena,

ChJjia, UMITYJIbC TCJIa,




KHUHETUY eCKasi DHEPrus,
MOTEHIMATbHAS SHEPTUs,
MexaHu4eckas pabora,
MEXaHUYEeCKasi MOIIHOCTE;
MIPY ONU CAHUH TIPABUITLHO
TPaKTOBaTh (pU3MUECKUI
CMBICTI HCIIOJIb3YEMBIX
BEJIMYHH, UX 0003HAYCHUS U
€IMHHUIIBI, HAXOHUTh
(bopMyJibl, CBA3BIBAIOILUE
JaHHYIO (PU3HUECKYIO
BEIUYUHY C APYTUMU
BEIUYUHAMH.

Pemarts pacuéTHble 3anaun
C SIBHO 3aJJaHHOM
(bu3HYECKO MOJIEIbIO,
UCIIOJIb3YS (PU3UUYCCKHE
3aKOHBI Y MTPHHIIMITBI, HA
OCHOBE aHaJIN3a yCIOBUS
3a/1a4u BHIOUPATH
($U3NYECKYIO MOJIEIIb,
BBIICIIATH (PU3UUYECKUE
BEJIMYUHBI U ()OPMYJIBI,
HEO0OXOIUMBIE I €€
pelIeHUs], TPOBOJIUTD
pacyéThl ¥ OLIEHUBATH
pearbHOCTh MOIY4EHHOTO
3HaueHUs PU3NUECKOn

BCIIMYUHBI,

KonTponbsHas pabora 1o
TeMe «MonekyisipHas
¢uzuka. OCHOBBI

TCPMOANHAMUKU

IIncemenHas
pabora,
YCTHBIN

orpoc

®deBpanib

YMeHHe y4UThIBATh
rpaHuIbl NPUMEHEHHs
HU3Y4YEeHHBIX (PU3NYECKNX

MojeJiel: uaealbHbIi ras,




MOJIENT CTPOCHUS T'a30B,
JKUJIKOCTEN U TBEPABIX TEN.
YMeHue onucbIBaTh
H3y4YeHHbIE TeNJIOBbIe
CBOMCTBA TeJI U TEIIOBbIE
SIBJICHUS, UCTIOJb3YS
bu3HYeCcKre BETMYHUHBIL:
JaBJICHUE Ta3a, TEMIIEPATypa,
CpeIHsISI KHHETHYecKast
SHEPrUs Xa0TUYE€CKOT' 0
JBIKEHUS MOJIEKYII,
CpeAHeKBaapaTUYHas
CKOpPOCTh MOJIEKY]I,
KOJIMYECTBO TEMJIOTHI,
BHYTpEHH:IS SHEprus, padoTa
rasa, Kod(ppuueHT
IIOJIE3HOI'0 JEUCTBUS
TEMJIOBOTO JBUTATEIIS; IPU
OMHMCAaHWUH TPABUIILHO
TPaKTOBaTh (PU3HUECKUI
CMBICII MCIIOJIb3YEMBIX
BEJIMYHH, UX 0003HAYCHUS U
€IMHUITBI, HAXOUTh
(GopMyJibl, CBA3BIBAIOILUE
JaHHYIO (PU3HUYECKYIO
BEIUYUHY C APYTUMU
BEIUYUHAM.
YMeHnue pemartsb
¢busnyeckue 3a1a4u Ha

I'a30BbIC 3aKOHBI.

KonTtponbhas pabota no
TEME

"DnekTpoarHaMuKa"

[TucbmenHas
pabora,
YCTHBIN

orpoc

Anpenb

Ymers aHAIM3UPOBATH
(pusuyeckue npoueccol U
SIBJICHUS, HCIIOJIB3YH

(pusnyeckue 3aK0HbBI U




NPUHIMIBIL: 3aKOH
COXpaHEHHS AIEKTPUUECKOTro
3apsija, 3akod KyioHa, mpu
9TOM pa3jin4yaTh CIOBECHYIO
(hOpMyYIHPOBKY 3aKOHA, €TO
MaTeMaTUYECKOE BbIPAKEHUE
1 ycnoBus (TpaHHUllbl,
00J1aCTH) MPUMEHUMOCTH.
YMeHue onucbiBaTh
H3y4YeHHBbIE IeKTPHYECKHUe
CBOMCTBA BeleCTBA U
JJIeKTpUYecKHe siBJIeHUsl
(mpoueccol), HCMOJIb3YS
(pusnyeckne BeJTHIHHBI:
ANEKTPUUYECKUH 3apAl,
3JIEKTPUUECKOE TTOJIE,
HanpsKEHHOCTD MO,
MOTEHITNAI, Pa3HOCTh
MOTEHIINAJIOB; TIPH OMMMCAHUHU
MPaBUJILHO TPAKTOBAThH
buznueckuit cMbICI
WCIOJIb3yEMBIX BEJIHMYHH, UX
0003HAYCHUS U CAMHUIIBI,
yKa3bIBaTb (JOPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO
(bU3NYEeCKyI0 BEIMYHHY C
JOPYTUMH BEIMUYUHAMMU.
YMeHue BbIpaKaTh
pe3yJIbTaThl U3MEPEHUN U
pacueToB B €AUHULIAX
MexayHapoaHON CUCTEMBI.
Ymenue pemats

¢du3nyeckue 3a1a4u 1Mo TeEMe.




KonTponbhas pabota no
TeMe «DJIeKTPOCTaTUKA.
[TocrosiHHbIN
BIEKTPUYECKUI TOK.
Toku B pa3nn4HbIX

cpenax»

[TucbmenHas
pabora,
YCTHBIN

onpoc

Mait

3HaHNe U NIOHUMAHHE
CMBbICJIA (PU3HYECKHUX
BeJIMYUH U MOHSITHM:
DnekTpudeckuii Tok. Cuna
toka. Hanpsoxenue. 3akoH
OmMa 11 ydacTka Ienu.
DIIEKTPUYECKOE
COIMPOTHUBJICHUE. Y IEIbHOE
COIIPOTHBJICHHE BEIIECTBA.
ITocnenoBarenpHOE,
napajieabHOe, CMEIIaHHOE
COEIMHEHHE IPOBOIHUKOB.
Pabora snekTprueckoro
ToKa. 3akoH [xxoyns—Jlenua.
MoOUHOCTh 3AEKTPUY ECKOTO
TOKA.
DIIEKTPOJIBUKYIIAS CHUJIa U
BHYTPEHHEE CONPOTUBJICHHE
HMCTOYHHUKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM )
AIEKTPUYECKON LIENH.
Kopotkoe 3ambikanue.
3aBUCUMOCTh
COIPOTHUBJICHUS METAJJIOB OT
TeMIepaTyphl.
CBepX1npoBOIUMOCTb.
DNEeKTpUYECKU TOK B
Bakyyme. [TonynpoBogHuKwM.
CBoiicTBa p—n-nepexoa.
TTonynipoBOAHUKOBBIE
PUOOPBHI.
DJIEKTPUYECKUNA TOK B
pacTBOpax M paciiaBax

AJIEKTPOIUTOB.




DIIEKTPOIU THYECKAS
JMCCOIMAIINS. DIIEKTPOIIHU3.
DJIEKTPUYECKUM TOK B razax.
CamocTosITenbHBIN U
HECAaMOCTOSATENbHBIN Pa3psi.
Monnus. [1na3ma.
YMenue BbIpaxaTb
pe3ynabTaThl U3MEPEHUN U
pacyeToB B €IMHUIIAX
Mex1yHapOIHO! CHCTEMBI.
YMeHue pemartsb

(1)I/ISI/I‘IGCKI/IC 3aJa4iu I10 TEMC.

11 KUIACC
Ne Tema KOHTPOJIBHOM dopma Bpems IIposepsiembie ymMeHUs
paboThl IPOBEACHUS | IPOBEACHUS
1. | KonrponsHas pabora mo | IlucemenHas OxTs6pb 3HaHue U NIOHMMAHME
Teme «MarauTHoe mnoie. pabora, cMbICJIA (pU3HIECKUX
DJIeKTpOMarHuTHast YCTHBIN BCJIMYHUH U NIOHATHI:
WHIYKIUSD» orpoc B3aumoneiicteue

IMOCTOSIHHBIX MarHUTOB.
MaruutHoe none. Bekrop
MarHUTHOM MHAYKIMH.
[IpuHLIMT Cynepno3uiu
MarHuTHBIX nosei. Kaprtuna
JIMHAN MarHUTHOH
WHIYKIIMH TIOJISI TOCTOSIHHBIX
MarHuTOB.
MarauTHoOE 1oJie
MPOBOJHUKA C TOKOM.
BiauMmogeiictBue

IPOBOJHHUKOB C TOKOM.




Cuita Amniepa, e€ MOIyJb U
HaIlpaBJICHHE.

Cuna Jlopenua, e€ Moaysb U
HarpasieHue. [[Buxenne
3apsHKEHHOM YacCTUIIBI B
OJTHOPOJAHOM MarHUTHOM
none. Pabota cubl
Jlopenna.
SIBneHME SIIEKTPOMArHUTHOU
unaykuu. [lotok BekTopa
MarHUTHOW WHIYKIUU.
DNEeKTpoABMKYLIas cuia
WHIYKIIMU. 3aKOH
3JEKTPOMAarHUuTHOM
nHayknun Papanes.
BuxpeBoe snekTpuueckoe
nose. DJIeKTPOABUKY IS
CHJIa UHIYKIIUH B
MTPOBOJTHUKE, TBIKYIIIEMCS
MOCTYIATEIbHO B
OJTHOPOJHOM MarHUTHOM
ToJIe.

ITpaBuio Jlenua.
NuayKkTMBHOCTD. SIBIIEHNE
CaMOWH]TYKIIUH.
DNEeKTpoABMKYLIas cuila
CaAaMOUHJTYKIIUH.
OHeprust MarHUTHOTO IOJIsS
KaTyIIKH C TOKOM.
DNeKTpOMarHuTHOE MOJIE.
YMmenue BbIpaxaTh
pe3yJIbTaThl U3MEPEHUN U
pacdeToB B €IMHHIIAX

MexayHapOIHOW CHCTEMBI.




Ymenne pemarts

(dusnyUeckue 3a1a4M 1Mo TeMe.

KonTtponbsnas pabora [IuceMenHas ®despaiib 3HaHNe U NOHUMAHHE
«Konebanus u BOTHBI» pabora, cMbIc/ia pu3nyecKux
YCTHBII BEJIMYUH U MOHSITHIA:

OIpoc

I[I/I(l)paKIII/IH MEXaHNYECCKNX

I'pomkocTs 3ByKa. BricoTa

3HCKTpOM3FHHTHBI€ BOJIHBI.

QJICKTPOMAruuMTHBIX BOJIH.

3JIEKTPOMAarHUTHOW BOJIHE.

QJICKTPOMAruuMTHBIX BOJIH!:

MexaHndecKkue BOJIHEI,
YCIIOBUSI pacpOCTpaHEHUS.
[Tepuon. Cxopoctb
pacnpoCTpaHEHUs U JUIMHA
BOJHBIL. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI.

WnTepdepenuus u

BOJIH.

3Byk. CKOpOCTb 3BYKA.
ToHa. TeMOp 3ByKa.
VYcnoBus u3irydeHus

Bzaumnas opuenTanus

BekTopoB E, B, V B

CaoiicTBa




OTpa)X€HHE, TPEIOMIICHHE,
noJisipu3anus, udpakius,
unTeppepernus. CKopocTb
AIIEKTPOMAarHUTHBIX BOJIH.
[IIkana 31eKTPOMarHUTHBIX
BOJH. [Ipumenenue
AIIEKTPOMATrHUTHBIX BOJH B
TEXHUKE U OBITY.

IIpu onucaHun NPpaBUJILHO
TPaKTOBATH (PU3NMIECKUT
CMBICJI HCTOJIb3YEMBIX
BEJIMYWH, 0003HAYEHUS U
eIMHUIBI (PU3UY ECKUX
BEJIMYUH, HAXOJIUTh
(GopMyJibl, CBA3BIBAIOIUE
JAHHYIO (PU3UYECKYIO
BEIIMYUHY C APYTUMU
BEIIMYMHAMH, CTPOUTH
rpaduKku U3y4eHHBIX
3aBUCHUMOCTeN (pr3muecKkux
BEJIMYUH.

PemaTs 3agaum pa3nuyHOro

YPOBHSI CJIOKHOCTH.

KonTponbHas pabora
«Ontuka. OCHOBEI
CHeIUaJIbHOU TEOPHH

OTHOCHUTCIBHOCTH»

ITucemenHas
pabora,
YCTHBIN

onpoc

Amnpenb

MHonumars puznvdeckmnin
CMBbICJI MojieJieil, MOHSITHIA,
BeJn4uH: [IpsMonuHeitHoe

pacnpoCTpaHEHUE CBETA B

OJIHOpOZIHOM cpene. JIyu
cBeTa. ToyeuHblid HCTOYHUK
CBeTa.
OTtpaxenue cBeTa. 3aKOHbI
OTpa)KEHUS CBETA.
[Moctpoenune nzodpakeHuii B

TUTOCKOM 3epKaJie.




[Ipenomnenue ceera.
3aKOHBI IPEJIOMJICHHS CBETA.
AOCONIOTHBIN MOKa3aTeNb
npesomienus. [lomnoe
BHYTpPEHHEE OTPaKCHHE.
[IpenenbHbI yroa noaHoro
BHYTPEHHET0 OTPaXKEHUSI.
Hucnepcus ceera. CaoKHBIN
coctaB Oernoro ceera. L[Ber.
Cobuparomiue u
paccenBaroIue JINH3bI.
Tonkas mua3a. PokycHOe
pPacCcTOsIHUE U ONTUYECKas
CHJIa TOHKOH JIMH3BI.
[Toctpoenune nzodpaxeHuii B
coOMparoImMx u
pacceuBaroIMX JIMH3AX.
®opmyJia TOHKOW JIMH3BI.
VBenuuenue, 1aBaeMoe
JIMH30M.

[Ipenensl npuMEHUMOCTH
reOMEeTPUYECKON OMTHKHU.
BonHoBas onrtuka.
WnTepdepennus ceera.
KorepeHTHbIe HCTOUYHUKH.
YcnoBust HaOIIOAEHUS
MaKCUMYMOB U MUHMMYMOB
B UHTEp(EPEHIIMOHHON
KapTHUHE OT JBYX CHH(Aa3HBIX
KOI'€PEHTHBIX HCTOYHUKOB.
Judpakuus cBeTa.
JudpakuroHHas pemeTka.
VYcioBue HaOMOACHUS

TJIaBHBIX MAKCUMYMOB IIPU




NaJieHuu
MOHOXPOMAaTHYECKOI' 0 CBETA
Ha TU(QPaKIUOHH YO
pELIETKY.
[Tonsipuzanus ceera.
TexHHuueckue ycTporucTBa U
IIPaKTUYECKOE IPUMEHEHUE:
OYKH, JIymna, (hoToamnmapar,
MIPOEKIIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOII,
BOJIOKOHHAs! OITHKA,
IuQpakIoHHast peléTka,
HOJISIPOU.

Pematpb 3a1a4u Ha 3aKOHBI
r€OMETPUYECKON U

BOJIHOBOU OIITHUKH.

Kontponbshas pabora
«2NeMeHThl aCTPOHOMUU

U acTpOPU3UKU»

IIncemennas
pabora,
YCTHBIN

orpoc

Maii

3HaHHe M NIOHUMAaHHe
cMbIc/ia pusnyecKknx
BEJIMYHMH U IOHATHM:
Ortarnsl pa3BUTUSA
actponomuu. [Ipuknaanoe u
MHPOBO33PEHYECKOE
3HAYE€HHUE ACTPOHOMUMU.
Bun 3Bé3mH0r0 HEba.
Co3sBes3aus, apKue 3BE3/bI,
IJIAHCTHI, X BUINMOC
JIBHOKEHHE.
ConHeyHas cucreMma.
Counue. ConHeuHas
aKTUBHOCTE. McTOUHHMK
sHepruu CoJiHIa U 3BE3.
3BE3bI, X OCHOBHEIE

XapaKTEePUCTUKH.




JluarpamMma «CrieKTpaabHbINA
KJIaCC — CBETUMOCTE).
3BE3bI [NIaBHOM
IMOCJICAOBATCIIFHOCTH.
3aBHCHMOCTE «Macca —
CBETUMOCTBY JIJIS 3BE3T
rJIaBHOM
MOCJICAOBATEIIFHOCTH.
BuyTtpennee ctpoeHue
3BE&31. CoBpeMEHHbBIE
MIPEJICTABJICHUS O
MPOUCXOKIECHUH U
spomonuy CoJIHIA U 3BE3].
OTamnsl )KU3HU 3BE3 .
Mueunsii [1yTs — Hama
TI'anaktuka. Ilonoxenue u
nBkenre ColHIa B
I'anaktnke. TUIBI TaTaKTHK.
PaguoranakTuku u KBa3aphl.
YeEpHble ObIPHI B Apax
raJlakTHK.
Bcenennas. Paciumpenue
Bcenennoii. 3akon Xab0ia.
Pasberanue rajgakTHK.
Teopus bonpuioro B3peiBa.
PenukToBoe u3nyuyenue.
MacmtabHast CTpyKTypa
Bcenennoii. MeraragakTuka.

Hepeménnsie npobiiemsl

aCTPOHOMHUH.




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuii H.H.; mox
penakuueit [lapdentpeBoit H.A. AkiinonepHoe obmiecTBo «M3aaTeascTBo
«IIpocsemenue»

» ®usuka. 11 knacc. Msxumes I['.4., byxosues b.b., Hapyrun B.M.; nox

penakmueit [laphenrreBoit H.A. AkiinonepHoe o0miectBo «3natenbeTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

1) Coopnuk 3anay o gusukel0-11 xkmaccel. ba3ossiii yposens / [TapdentbeBa
H. A.

2) ®usuka. Paboune mporpammsl. [IpenMerHas nuHus yaeOHUKOB
"Knaccuuecknii kypc". 10-11 xnaccer / lllatanuna A. B.

3) Terpaaw mist maboparopHbiX padoT no ¢usuke, 10, 11 k. / [Tapdentrena

H.A.

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

Bupryanbsnblie naboparopusie paboTsl: https://efizika.ru

Enunas xomnekus LIOP: http://school-collection.edu.ru/collection/ n-t.ru

OnexTpoHHast OMOIMOTEeKa HayKa U TexHuKa: https://n-t.ru/
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