YACTHOE OBIITEOBPA3ZOBATEJIbHOE YYPEXJIEHUE
MEKAYHAPOJIHASA HNIKOJIA AJIUIA ITIPUMA»

344022, r. PoctoB-Ha-/lony, yi. Ctanucnasckoro, 165

AHHOTADIUA
K paboueii nporpamme «®Pusuka» 7-11 kaace

HopMmaTtuBHO-nnpaBoBas 6a3a Ajsi pa3pad0TKu MPOrpaMMbl

Pabouas nporpamma «®usuka. 7-11 kmacc» paspaboTaHa B COOTBETCTBHH C OCHOBHBIMU
MOJIOKEHUSAMU  (heZiepabHOTO TOCYAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJIapTa OCHOBHOTO
obmero obOpasoBanust (7-9 Kjacchl), B COOTBETCTBUHM C OCHOBHBIMH IOJIOXCHUSIMHU
(benepaTbHOT0 roCyIapCTBEHHOTO 00Pa30BaTEIFHOTO CTaHIApPTa CPEAHETO 001Iero 0Opa3oBaHus
(10-11 xmaccer), TpeboBanusmMu OCHOBHOM 00pa30BaTEILHON MPOTPAMMBI U C YYETOM y4eOHO-
METOIUIECKOTO KOMIUICKTA!

YyeoHo-MeToauuecKkoe odecrnedeHme

1. YMK «®u3uka. 7 kjiacce»
1. ®usuka. 7 knacc. Yueobnuk (aBropsl: H. C. Ilypsimesa, H. E. Baxeesckas).
2. ®usuka. Pabouas Terpanp. 7 knace (aBropsl: H. C. [lypeimesa, H. E. BakeeBckas).
3. ®usuka. Metonuueckoe mnocobue. 7 kinacc (aBtopel: H. C. Ilypsimena, H. E.
BaxxeeBckas).
4. ®usuka. [IpoBepounbie 1 KOHTpoJbHBIE paboThl. 7 Kiacc (aBtopsl: H. C. Ilypsliesa,
H. E. Baxeenckas, O. B. Jlebencna).
5. DNEKTpOHHOE MPUIIOKEHHUE K YUEOHUKY.

2. YMK «®u3nka. 8 kaace»
1. ®usuka. 8 kinacc. Yuebnuk (aBropsl: H. C. [lypsimesa, H. E. Baxeesckas).
2. ®usuka. Pabouas terpaas. 8 knacce (aBropsl: H. C. [Typeimesa, H. E. BaxkeeBckas).
3. ®wuszuka. Meroandyeckoe mnocobue. 8 kmacc (aBropel: H. C. Ilypsmmesa, H. E.
BaxeeBckas).
4. ®uzuka. [IpoBepounsie n KOHTpoJbHBIE paboThl. 8 kiacc (aBropbl: H. C. [lypeimesa,
O. B. Jlebenesa).
5. DNEeKTPOHHOE NPUIIOKEHUE K YICOHHKY.

3. YMK «®u3uka. 9 kaace»
1. ®uszuka. 9 kmacc. Yuebnuk (aBropel: H. C. IlypeimeBa, H. E. BaxkeeBckas, B. M.
Yapyrun).
2. ®usuka. Pabouas terpans. 9 knacc (aBropsl: H. C. Ilypsimesa, H. E. Baxeesckas, B.
M. Yapyrumn).
3. ®wuszuka. Meroandyeckoe mnocobue. 9 kmacc (aBroper: H. C. Ilypemmesa, H. E.
Baxeesckas, B.M. Yapyrun).
4. ®usuka. [IpoBepounsie U KOHTpOJIbHBIE paboThl. 9 kiacc (aBTopel: H. C. Ilypsimesa,
O. B. Jlebenena).
5. DNeKTpOHHOE MPUIOKEHHUE K YUEOHUKY.

4. YMK «®Pusnka. 10 kjaace»
1. ®uzuka. 10 xmacc. YueOnuk. (Astopsl: ISl Mskumes, b.b. Byxosues, H.H.
Cotckuit) Ilon penakumeit I[lappentoeBoit H.A., (Knaccuueckuii kypc). ba3oBblii u
yriayOJeHHBbIN YPOBHHU.

2. CoopHuk 3amau no ¢usuke: aast 10-11 k. obmeoOpazoBaTeNbHBIX YUPEKACHUI.

(Knaccuueckuii kypc). bazossiit u yriayonennsiii yposau / Cocr. Ilappentoea H.A



3. Eprotkun E.C., Eprotkuna C.I'. CaMocTOsITeIbHBIC M KOHTPOJIbHBIE paboThl. Du3uKa.
10 kmacc
4. Caypos I0.A. ®usuka. 10 kmacc. [loypounslie pa3padotku. ba3oBbiil 1 yriayOneHHbII
ypoBHU.- M.: [Ipocsenienne, 2022.
5. DNEeKTpOHHOE NPUIIOKEHNE K YUEOHHKY.

5. YMK «®u3uka. 11 kiaace»
1. ®usuka. 11 kinacc. YueOnuk. (ABtopsr: [Typeimesa H.C., Baxxeeckas H.E., lcaes
JI.A., Yapyruna B.M.)
2. ®uzuka. Pabouas Terpaap. 11 kmacc (aBtopsl: Ilyperimesa H.C., Baxxeeckas H.E.,
HUcaes JI.A., Uapyruna B.M.).
3. ®usuka. Meroaudeckoe mocodue. 11 kmacc (aBtopsl: [lypsimea H.C., BaxeeBckas
H.E., Hcaes /I.A., Yapyruna B.M.).
4. TlpoBepouHble W KOHTposibHbie paborel. 11 wi1. (ABropsl: IlypsimmeBa H.C.,
Baxeesckas H.E., Uapyruna B.M.)
5. DNEeKTPOHHOE NPUJIOKEHUE K YUEOHHKY.

eau u 3212494 M3y4YeHU S TUCHUILTHHBI
eau n3ydyeHus: GU3MKA B OCHOBHOM IIIKOJIE CIIETYIOIIHE:

npuoOpeTeHne 3HaHUNH O MEXaHMYECKHX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U KBAHTOBBIX
SBIICHUSX, PU3MUECKUX BEITMUMHAX, XapaKTEPUIYIOIINX ITH SBIICHHS;

¢bopMupoBaHue yMeHHI HaOMIOAaTh NPUPOIHBIC SBICHUS W BBIIOJIHATH OIBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB, IIUPOKO IPUMEHSEMBIX B TPAKTHUECKOM KU3HH;

MOHMMAaHHE CMBICIa OCHOBHBIX HAyUHBIX OHATHHA (PU3UKU U B3aUMOCBSI3U MEXKTy HUMU;
3HaKOMCTBO C METOJOM HAy4YHOTO IMO3HAHHWS M METOJAMH HCCIEIOBAHUS OOBEKTOB H
aBlieHuN npuponsl. OBnaseHue OOLICHAYYHBIMU MOHSTHSIMH: TPUPOAHOE SIBJICHHE,
SMIMPUYECKH YCTAaHOBJIEHHBIH (hakT, Mpobiema, TUIOTe3a, TEOPETHUYECKHH BBIBOJ,
pe3yJIbTaT 3KCIEPUMEHTAIILHON IIPOBEPKHU;

(hopMUpOBaHUE MTPEJICTABICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3BUTHE IO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaJbHBIX CHOCOOHOCTEH ydarmxcs,
repesiaya UM OIbITa TBOPUECKOHN JESITETbHOCTH.

JlocTukeHHe 3TUX Leieil o0ecrieunBaeTCs peleHueM CIeAyOIuX 3a1a4:
3HAKOMCTBO YYalIUXCsl C METOJOM HAayYHOTO IO3HAHHWS W METOJaMH HCCIIEeIOBAHUS
00BEKTOB U SABJICHUI MTPUPOJIBI;
HpI/IO6p€TCHI/IC yYdalmuMHucsa 3HAaHUHA O MCXaHUYCCKHX, 3BYKOBBIX, CBCTOBBIX SBJICHUAX,
(U3MUECKUX BEITMYMHAX, XapaKTEPU3YIOIINX ITH SBICHHUS;
(hbopMHUpPOBaHKME Yy Y4YAIIUXCS YMEHHH HAOJIOJATh MPUPOJIHBIC SIBJICHUS W BBITOJHITH
ONbITHI, J1abopaTopHble  pabOTBl W HDKCIEPUMEHTAlIbHBIE  HCCIEAOBAaHUA  C
UCIIOJIb30BAHUEM HM3MEPHUTENbHBIX NPUOOPOB, IIMPOKO MPUMEHSEMBIX B MPAKTHYECKOU
KHU3HH,
OBJIQJICHNE YYAIIUMUCA TaKUMH OOIIEHAYyYHBIMU HMOHSTHAMH, KaK IMPUPOIHOE SBIICHHUE,
SMIMPUYECKH YCTAaHOBJIECHHBIA (hakT, Mpobiema, TUIOTe3a, TEOPETHUYECKHH BBIBOJ,
pe3yIbTAT KCIIEPUMEHTATLHON IPOBEPKH;
NOHMMAaHHUE yJalluMUCS OTIMYMH HAayYHBIX JAAaHHBIX OT HEMPOBEPEHHOH HMH(OpManuy,
HNCHHOCTH HAYKHW 1A YAOBJIICTBOPCHMHA 6I>ITOBBIX, OPOU3BOACTBCHHLIX M KYJIbTYPHBIX
NOTPeOHOCTEN YesloBeKa.

Nzydenne ¢usuku B 00pa30BaTEIbHOM YUPEKACHUH CPEIHETr0 O00Iero o0pa3oBaHUS

HaIpaBJICHO HAa JOCTHIKCHUC CIICAYIOINX LCIICH:



® 0CBOEHMe 3HAHHIl 0 METO/IaX HAyYHOTO IMO3HAHUS PUPObI; COBPEMEHHOM (U3NUECKOi
KapTHHE MHUpa: CBOWCTBaX BENIECTBA M IMOJIA, TPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTAX, JUHAMUYECKUX M CTaTUYECKUX 3aKOHaX IMPHUPOJBI, 3JIEMEHTAPHBIX
yacTUlax M (QYHJAMEHTAJIbHBIX B3aWMOJICHCTBUSX; 3HAKOMCTBO C OCHOBaMH
(yHIaMEHTANBHBIX  (DU3MYECKHX TEOpWH: KIIACCMUECKOW MEXaHWKH, MOJEKYISIpHO-
KUHETHYECKON TEOpUH, TEPMOJIUHAMUKH, KIACCUYECKON 3JIEKTPOAMHAMUKY;

e OBJaJeHHEe YMEHUSIMH TIPOBOJUTH HAONIONEHUS, IUIAHUPOBAaTh U  BBINOJHATH
9KCIEPUMEHTHI, 00padaThIBaTh PE3yJIbTAThl U3MEPEHHIA, BBIIBUTATh TUIIOTE3bI U CTPOUTH
MOJIEIIY, YCTaHABJIMBATh T'PAHULIBI UX IPUMEHUMOCTH;

¢ NpuUMeHeHUIl 3HaHMI 1O Qu3MKe I OOBACHEHHS SBJICHUH NPUPOIBI, CBOHCTB
BEIIECTBA, PUHITUIIOB PaOOTHl TEXHHUYECKHX YCTPOMCTB, pelIieHus] (pU3MUECKUX 3a/ad,
UCIONb30BAaHUSI ~ COBPEMEHHBIX  HMH(OPMAIIMOHHBIX ~ TEXHOJOTHMH  JuId  IOMCKa,
nepepaboTKu y4eOHOW U Hay4HO-TIOMYJIIpHON HH(pOpMAIHH 10 (pusuke;

* pa3BuTHEe NO3HABATEJIbHBIX MHTEPECOB, HHTENIEKTYAJIbHBIX MW TBOPYECKHX
CIOCOOHOCTel B TMpolecce pemeHus (U3NYECKUX 337ad M CaMOCTOSITEIbHOI'O
npuoOpeTeHNs] HOBBIX 3HAHWW, BBIMOJIHEHHUS HKCIIEPHUMEHTAIBHBIX HUCCIEI0BaHHM,
MOJITOTOBKH JIOKJIAJIOB, pepepaToB M IPyTUX TBOPUYECKHUX padoT;

® BOCIHHUTAaHMe JyXa COTPYAHHYECTBA B IPOIECCE COBMECTHOTO BBINOJIHEHUS 3ajad,
YBKUTEIFHOTO OTHOIICHHUS K MHEHHUIO OINIOHEHTa, 00OCHOBAaHHOCTH BBICKa3bIBaEMOM
NO3UIIMM, TOTOBHOCTH K MOPAIbHO-3TUYECKON OLIEHKE MCIIOJIb30BAaHUS HAy4YHbIX
JOCTH)KEHHM, YBaXKEHUs K TBOpPLIAM HAYKH U TEXHHKH;

® HCHO0JIb30BaHUE NMPHOOPETEHHBLIX 3HAHMNA M YMEHMil JUIi pElIeHHS MPAKTUYECKHX,
KU3HEHHBIX 3aJjay, PAlHOHAIBHOIO INPUPOAONOIb30BAaHUS M 3aAIIUTHl OKPY KaroLIeH
cpenbl, obecrieueHust 0€30MaCHOCTH KU3HEAEATEIIbHOCTH YeloBeKa U 00111ecTBa.

B 3agaum oOyuenust pu3nke BXOIAT:

e pa3BUTHe INEPBOHAYAIBHBIX MPEJCTABICHUN YYalIMXCS O TMOHATUAX U 3aKOHaX
MEXaHHKH, U3BECTHBIX UM M3 Kypca 7-9 kiacca;

® 3HAKOMCTBO YYaIUMXCA C OCHOBHBIMU IIOJOXEHUSMH MOJIEKYJIIPHO-KMHETUYECKOM
TEOpHH, OCHOBHBIM ypaBHeHHeM MKT naeanbHOro raza, 0CHOBaMu T€PMOAMHAMUKHY;

® pa3BUTHe TICPBOHAYAIBHBIX NPEJCTABICHUN YYalOIMXCS O TMOHATHAX W 3aKOHaX
3JIEKTPOAMHAMUKHU U3BECTHBIX UM U3 Kypca 8-9 kiacca;

e (opMHpPOBaHHEe OCO3HAHHBIX MOTHBOB YYEHHS, MOJArOTOBKA K CO3HATEIILHOMY BBHIOOPY
npodeCCuu U MPOIOIDKEHUI0 00pa30BaHNS,

e BOCINHUTAHME YYaIMXCS Ha OCHOBE pazbsicHeHus posn ¢usuku B yckopeHun HTII,
PACKpBITUS TOCTH)KEHUI HAYKH M TEXHUKH, O3HAKOMJICHUS C BKJIAZIOM OT€YECTBEHHBIX U
3apyOe’KHBIX YUEHBIX B pa3BUTHE (PU3UKU U TEXHUKH;

¢ (¢opMupoOBaHHe 3HAHMIT 00 HKCIICPUMEHTANBHBIX (DaKTaX, MOHATHUAX, 3aKOHAX, TEOPHSIX,
MeToJax (pU3MUeCcKOoi HayKHu, COBPEMEHHOM HayYHOH KapTUHbBI MUPA;

® pa3BUTHe MBIIUICHUS Yyyalluxcsd, (OpPMHUpPOBAHUE y HUX YMEHHUS CaMOCTOSATENBHO
npruoOperaTh U IPUMEHATh 3HAHUS, HAOIIOCHUS U OOBACHATH (PU3MUYECKHE SBICHHUS.

MecTo npeaMera B yueOHOM ILIaHe.
B ocHoBHoI#1 mikone ¢u3uka u3ydaercs ¢ 7 mo 9 kmacc. B 7, 8 kimaccax maercs 2 y4eOHBIX
yaca B HeZIeNo, B 9 kiacce - 3 y4eOHBIX yaca B HEZIEIIO.
B cootBercTBMM ¢ y4eOHBIM TMJIAHOM Kypcy (U3HKH TMPEIIIeCTBYeT Kypc
«OKpy>Karomuid MUp», BKIIOYAIOLINI HEKOTOPbIE 3HaHUS U3 00JacTU (PU3UKU U ACTPOHOMUH.
B crapuueii mikone pusuka nzydaercs B 10 u 11 xinaccax no 2 yueGHbIX yaca B HEJIEIIIO.



CTpyKTypa AMCUMIIMHBI

7 kaacc (2 4 B HeJleJ110)

Beenenue

Uro u kak wusydaroT ¢uszuka u actpoHomus. Pusnueckue spnenus. Habmongenus u
sKcrepuMeHT. ['unoresa. @usndeckue BenuuuHbl. Equnuis BennuuH. M3Mepenue (pusnueckux
BenuuuH. Ousnueckue npudopsl. [ToHATHE 0 TOUHOCTH U3MEPEHHUI.

AOGcoutoTHAs MOTPELIHOCTh. 3aluch pe3yibTaTra MpSIMOro M3MEpPEeHHsl C Y4eTOM aOCOIIOTHOM
MIOTPEIIHOCTH. Y MEHBIIIEHUE MOTPEIIHOCTH U3MepeHUi. Vi3MepeHne MasbIX BEJIMYUH.
®u3nyecKre 3aKOHbI U TPaHULBI X IPUMEHUMOCTH. Du3nka

U TEXHHUKA.

OtHocutrenbHast mnorpemwHocTb.  ®usnueckas Teopus. CTPyKTypHblE YPOBHM MaTE€pUU:
MHKPOMHP, MAaKpOMHP, MEraMup.

Mexannuyeckue siBJCHUS

Mexanuyeckoe JBI)KEHHE H ero BuIbl. OTHOCHUTETBHOCTh MEXAHHYECKOTO JBUKCHUSI.
Tpaekropusa. Ilyte. PaBHOMepHOe mnpsiMoNMHENHOE ABMKEHHE. CKOPOCTh PaBHOMEPHOTO
npsMoJIMHENHOTO JBMXkEeHMs. HepaBHOMepHOE npsmMonuHeiiHoe nBuxkeHue. CpeaHsisi CKOPOCTb.
PaBHOyCKOpeHHOE IBMXEHHE. Y CKOpEHUE.

SBnenue unepuuu. Bzanmoneiicteue ten. Macca tena. Mi3mepeHne Macchl py IMOMOIIM BECOB.
[InotHOCTH BeliecTBa.

Cuna. I'padpuueckoe uzoOpaxkenue cuia. W3mepenwme cwir Jlmaamomerp. MexayHapoHas
cucrtema enunul. PaBHonelcTBytomas cuil. ClOKEHUE CUJI, HAIIPABJICHHBIX 110 OJHON MPSMOM.
Cuna ynpyroctu. 3akoH ['yka. Cuma TskecTd. YCKOpeHHe cBoOomHOro mnazeHus. LleHTp
TSOKECTU. 3aKOH BceMupHoro TsaroteHus. Bec tena. Heecomocts. [laBnenue. Cumna TpeHus.
Bunpl Tpenus.

Mexannueckast pabota. MoutHocTs. [IpocTbie MeXaHU3MBI.

VYcnoBue paBHOBeCHS pblyara. «30J10TO€ IPABUIO» MEXAHHUKHU.

[Ipumenenue npoctbix mexaHu3moB. KIIJ[ mexanusmoB. Oueprus. Kunernueckass sHeprus.
[loTeHuumanbHas sHEprusi. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTrUH. DHEPTUs PEK U BETpa.

3ByKOBbIE SIBJICHUS

MexaHuueckue Kolie0aHHsI MU UX XapaKTEePUCTUKH: aMILUTUTY[a, MEpPHOJl, YacTOTa. 3BYKOBBHIE
Kosie6anus. FICTOUHUKY 3BYKa.

Mexannueckue BoJHbL. JlJInHA BOJIHBI. 3ByKOBBIE BOJIHBI.

CxkopocTs 3ByKa. ['poMkocTh 3ByKa. BeicoTa ToHa. TeMOp. OTpaxeHnue 3Byka. IXo.
MareMaTHuecKkuii ¥ TNPYKUHHBIM MasTHUKH. Ilepumon konmeOGaHuM MaTreMaTW4eckoro u
MPY>KUHHOTO MAasITHUKOB.

CBeToOBbBIE SIBJICHHSA

Hctounukn cBera. 3akoH MNPSMOJMHEHHOro pacrnpocTpaHeHus cBeTa. CBETOBbIE MY4YKH U
cBeToBble Tydn. OOpa3oBaHue TeHU U noayTeHH. COHEUHOE U JIyHHOE 3aTMEHMSL.

OTtpaxkeHue cBeTa. 3aKOH OTpakeHUs cBeTa. 3epkajabHoe U 1uddy3Hoe oTpaxenue. [loctpoenue
u300pakeHnii B TUIockoM 3epkane. [lepuckom. Ilpemomnenne cBera. [loniHOe BHyTpeHHee
oTpakeHue. JInH3pl. DoKycHOe paccrosHue JMH3bl. Ontudeckas cuia JuH3bL [locTpoenne
N300paKeHUsl, 1aBaeMOro JIMH30H.

OnTrueckue MpuOOpPbI: MPOSKIIMOHHBIN ammapart, ¢potoanmapar. ['J1a3 Kak onTHYECKasi CUCTEMa.
HopwmanbsHoe 3penue, 61u30pyKocTh, JanbHo30pkocTh. Ouku. Jlyna. Pasnosxkenue Genoro ceera
B cnekTp. CiiojkeHue CeKTpaibHbIX LIBETOB. [{BeTa Tei.

MHorokparHoe otpaxeHue. Bornyroe 3epkano. IlpumeHeHHe BOTHYTBIX 3€pKajl. 3aKoOH
IpenoMieHus cBeta. BonokonHas ontrka. @opMyiia TOHKOW JUH3BL. Y BETUYECHUE JINH3BI.



8 ki1acc (2 4 B Heel10)

IlepBoHaya/ibHBIE CBE/ICHHS O CTPOEHUH BelleCTBa

Pa3zBuTHe B3IJISIOB Ha CTpoeHHE BemiecTBa. Monekynbl. [IMCKpeTHOE CTpOEHHE BEIlecTBa.
Macca u pazmeps! Monekyi1. bpoyHoBckoe aBmxkenue. TernaoBoe IBMKEHHE MOJIEKYJI H aTOMOB.
Huddysus. CBa3b TeMreparypbl TeJIa CO CKOPOCTHIO

TCIIJIOBOT'O JABMIKCHHUS YaCTHUI BCIICCTBA. BSaI/IMOI[GI\/'ICTBI/IC JaCcTull BEUICCTBA. CMayuBaHue.
Kanwmuispasie siBineHus. Monenu TBEpAOTo, )KUIAKOTO M Ta3000pa3HOr0 COCTOSHUM BEIECTBA U
uX 0OBSICHEHHE Ha OCHOBE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOSHHSI BELIECTBA.

Crnioco0bl u3MepeHus pazmMepoB Mosekys. M3mepenue ckopocteit mosiexys. OnsiT [ITepHa.

Mexannyeckue CBOMCTBA JKUAKOCTel, ra30B U TBEPAbIX TeJl

JlaBinenue >KUAKOCTEH W Ta30B. OOBsSCHEHUE HaBJICHUS JKHUIKOCTEH W Ta30B HAa OCHOBE
MOJIEKYJIIPHO-KHHETUYECKOM TEOPUHU CTpOeHHus BeniecTBa. [lepegada naBiieHUs )KUIKOCTSIMHU U
razamu. 3akoH [lackams. JlaBnmenue B kumakoctu u Taze. CooOmarommuecs COCYIbL.
I'mppaBnnueckas mammHa. ['uapasnnyeckuii npecc. MaHoMeTpsI.

Atmocheprnoe naBnmenue. M3mepenue armocdepHoro mgarieHus. bapomerpel. M3meHeHue
aTMoc(hepHOro JaBJICHUS C BRICOTOU. BiausiHue atMochepHOro AaBlieHUs Ha KUBOU OPTaHU3M.
JlelicTBHE )KUJIKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeJI0. 3aKOH Apxumenaa. Y CJIOBUS TIaBaHUs
ten. [1naBanue cynos. Bo3myxormiaBanue.

Crtpoenue TBepabix Ten. Kpucramnuueckue u amopdubie Tena. Jedopmanus TBepAbIX Ted.
Buner nedopmariuu. CBOMCTBA TBEPBIX TE: YIIPYTOCTh, IPOYHOCTD, INIACTHYHOCTD, TBEPIOCTD.

TemnioBbie ABJICHUSA

TemmoBoe paBHoBecue. Temmeparypa u ee wusmepenme. Illkama Ilenbcus. AGcomroTHAs
(TepMomHAMUYECKasl) IIKaia TeMneparyp. AOCOITIOTHBINA HYJIb.

BuyTtpennsist aneprus. /IBa criocoba n3MeHeHHs BHYTPEHHEN SHEpIuM: TeIuonepeiada u padbora.
Bunel Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, N3TyueHHe. KoarmuecTBO TEMIO0THI.
VYienbHas TENIOEMKOCTh BEIIECTBA. YIelbHAas TEIUIOTAa CropaHus Ttorusa. [IepBelii 3akoH
TEPMOIAVHAMHUKH.

Temnepatypusie mkans Papenreiita u Peomiopa. PaboTa rasza npu pacmupenuu.

HN3meHeHMe arperaTHbIX COCTOSIHMH BellecTBa

[InaBnenue u oTBepaeBaHue. TemiepaTypa IUIaBJICHUs. YAelbHas TEIJIOTa IJIaBJICHUS.
Wcnapenne n konnencauus. Haceiuennsiil map. Kunenne. 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS
OT JlaBlieHWs. YJenbHas TeIuioTa mapooOpa3oBanus. BriaxHocTe Bo3ayxa. M3mepenue
BJI&KHOCTH BO3/1yXa.

TenJioBble CBOCTBA Ia30B, sKUIKOCTEH U TBEPABIX TeJl

3aBUCHUMOCTh JIaBJICHUS ra3a JaHHOM Macchl OT 00beMa M TemIeparypbl, oObema raza JaHHOH
Macchl OT TeMIepaTyphl (kauecTBeHHO). [IpuMeHeHne ra3oB B TexHuke. TemioBoe pacliupeHue
TBEP/ABIX TEJ U KUJIKOCTEH (KauecTBeHHO). TernnoBoe paciupeHrue BOAbI.

[Mpuanunsr pabotel TemnoBeix MamuH. KIIJ TeruioBoil Mammubl. JIBUTaTtenb BHYTPEHHETO
CropaHusi, mapoBas TypOHMHA, XOJOIWJIbHAs MalluHa. TeruioBble [BUTATENIM M OXpaHa
OKpy>karolei cpesibl. OCHOBHBIE HAIIPABJICHUS COBEPIIIEHCTBOBAHUS TEIUIOBBIX JBUTATENEH.
@DopMyJIbl TEIUIOBOTO PACIIMPEHUS )KUIKOCTEW U TBEPABIX TEIL.

DileKTprYecKHe siBJIeHUs

OneKkTpocTaTUYecKoe B3auMojeiicTBue. DieKTpuueckuil 3apsa. J[Ba poja 3JIeKTpUYECKHUX
3apsA70B. DJIEKTPOCKOIl. J[MCKpeTHOCTh 3eKTpuueckoro 3apsaaa. CtpoeHue aroma. DJIEKTPOH U
MPOTOH. OJIEMEHTApHbIN D3JEKTPUUECKUN 3aps]. OJeKTpu3auus Teld. 3aKOH COXpaHEHUus
JIEKTPUUECKOr0 3apsaja. DiIekTpudeckoe nosie. HanpspkeHHOCTh 3eKTpuyeckoro nois. Jinaun



HaNPSHKCHHOCTH JIEKTPUYECKOTO OIS, [IpOBOHUKY, TUAIIEKTPUKA U TIOTYIPOBOTHUKH. YUET U
WCIIOJIb30BAHUE ICKTPOCTATHUECKHX SBICHUHN B OBITY, TEXHUKE, UX MPOSBICHUE B TIPUPOJIC.
3akon Kynona. Dnekrpocrarnueckass HHIYKIUS.

DJIeKTPUYECKHUI TOK

Onektpuueckuii  Tok. HocuTenu CBOOOAHBIX DJIGKTPUYECKHX 3apsijioB B MeTaliax,
3JIEKTPOJINTAX, Ta3aX U MOJYyNPOBOAHUKAX. VICTOUHMKH TOKA. [[eHCTBHS 3JIEKTPUYECKOrO TOKA:
TEIUIOBOE, XUMUYECKOE, MATHUTHOE.

Onekrpuueckas uenb. Cuna Toka. M3mepeHue cuiibl TOKA. DJIEKTPUUYECKOE HaIpsiKEHUE.
Nsmepenust Hanpspbkenus. ConpoTuBiieHHE MPOBOAHMKA. 3akoH Oma s ydyacTka IIeTH.
VnenvHoe compotuBieHue. Peocrarsl. [locnemoBaTenbHOe W mapajUleIbHOE COEAUHEHUS
IIPOBOJHHKOB.

Paborta u MOITHOCTB 3JIEKTpUUECKOr0 TOKa. CUETUUK 3IEKTPUUYECKON IHEPruu. 3akoH JKoyns—
Jlennia. Hcrmonp30BaHHME JJIEKTPUUECKOW JHEPrud B OBITY, TpUPOJE W TexHuke. l[IpaBumma
0e30IacHOro Tpyia npu paboTe ¢ UCTOYHUKAMHU TOKA.

lanpBaHMYECKHE 3IIEMEHTHI U aKKYMYJISITOPBI.

JIeKTPOMAarHUTHbIE SIBJICHUS

IlocTossHHBIE MarHuThBL. MAarHMTHOE II0JIE ITOCTOSHHBIX MArHUTOB. MarHuTHOE MojJ€ 3EMIIH.
MarauTHoO€e 1oJie JIEKTPUYECKOro ToKa. MaruutHass MHAYyKuMs. JIMHUM MarHUTHOW MHIYKIUU.
[IpyMeHeHrs MarHUTOB U 3JIEKTPOMArHUTOB.

JlelficTB€ MarHUTHOIO TOJISI HA MPOBOJAHUK C TOKOM. DJIEKTPOABUTATENb MIOCTOSSHHOTO TOKA.

9 kaacc (3 4 B HexelI10)

3aKoHbI MEXaHUKH

Mexannueckoe nBmxeHue. MarepuanbHas Touka. Cucrema orcueta. OTHOCHTENBHOCTH
MEXaHUYECKOTo JBMXKEeHHUs. KuHeMaTuyeckue XapaKTepuCTUKH JBUWKeHUs. KuHemarnueckue
YpaBHECHUS TPSMOJUHEHHOr0 JBWXKEHHS. [ padudeckoe TPEICTaBICHUE MEXaHUYECKOTO
JBHO>KEHUA. J[BUKEHHE Tesna MO OKPYKHOCTH C MOCTOSTHHOW MO MOAYJI0 CKOpocThio. [lepron u
yactoTa ooparnienus. JInHeitHas u yriaoBast ckopocTtu. LleHTpocTpeMuTenbHOe yCKOPEHHE.
B3anmopeiictBue Ten. J[MHAMMYECKHE XapaKTEPUCTUKM MEXaHUYECKOro JBMkeHMs. LleHTp
TsokecTd. 3akoHbl HeroToHa. [lpuHnmn otHocuTenbHOCTH ["anmuiies. ['paHUIlBI TPUMEHUMOCTH
3aK0oHOB HplOTOHA.

Nmnynec Tena. 3aMKHyTasi cucTeMa Tejl. 3aKOH COXPAaHEHUs UMITyJibca. PeakTHBHOE JBUKEHHUE.
PeakTuBHEII nBUTATEND.

Mexanuueckass pabota. MormHocTs. [loTeHIManbHAass W KUHETHYECKas »JHEprus. 3aKkoH
COXpaHEHUs MEXaHUYEeCKOM Hepruu. NHBapHaHTHOCTh YCKOPEHHUS.

Mexann4yeckue KoJ1e0aHUA U BOJHBI

KonebarenbHoe nBuxkenume. [apMmoHudeckoe KkoiebaHue. MaremMaTHYeCKUil  MAasTHHK.
Konebanuss rpy3a Ha mnpyxusHe. CBoOoanbie konebanus. IlpeBpamieHuss sHepruu Inpu
Kosie0aTeIbHOM JIBIKEHUH. 3aTyxarolie konebanus. Boeinykaennsie konebanus. Pesonanc.
Pacnipoctpanenue konebanuii B ynpyrux cpefax. [IpononbHble U nonepeyHbie BoJHBL. CBS3b
MEXIYy JUIMHOW BOJHBI, CKOPOCTBIO BOJIHBI M YacCTOTOW KojeOaHuil. 3aKOH OTpaKeHUs
MEXaHUYECKUX BOJIH.

CKOpOCTb U YCKOpEHHE MPU KosiebaTenbHOM IBMKeHUU. MHTepdepenus u qudpakiius BOJIH.

JIEKTPOMArHUTHbIC KOJIe0aHHUS H BOJIHBI

SIBnenue anekTpoMarHuTHOW MHAYKUMH. OnbiTel Papanes. MarautHsiii notok. Hanpasnenue
MHIyKIHOHHOTO ToKa. IIpaBmino JleHna. B3auMOCBS3b 3JIEKTPHUYECKOIO M MATHUTHOIO ITOJIEH.
I'eneparop nocrossHHOrO TOKa. CaMonHAyKuusa. MTHAYKTUBHOCTD KaTYILIKH.



Konnencarop. Dnekrpudeckas eMKOCTh KoHjaeHcatopa. KonebarenpHbiii koHTYp. CBOOOHBIC
JNeKTpOMAarHuTHeIe Konebanus. [lpeBpamieHus dSHepruu B KoJeOaTEIbHOM  KOHTYpeE.
[lepemennslit anekTpuueckuii Tok. Tpancopmarop. [lepemnaga

3JIEKTPUYECKON SHEPIUU.

DJIEKTPOMarHUTHOE IMOJ€. DHEPrusi 3JIEKTPOMArHUTHOTO MOJsA. DJEKTPOMATHUTHBIE BOJIHBI.
CKOpOCTh pacpOCTpPAaHEHUS] JJIEKTPOMAarHUTHBIX BOJH. Paguomnepenaya u  pagvoONpUEM.
TeneBunenue.

OnekrpomarauTHas npupoja csera. Ckopocth cBeta. Jucnepcus cBeta. BoyHOBBIE CBOICTBa
cBera. lllkana 37€KTpOMarHUTHBIX BOJIH. BiHsiHUE 3JIEKTPOMAarHUTHBIX U3ITyYEHHI Ha YKUBbBIE
OpPraHU3MBEI.

3aKOH DJIGKTPOMAarHMTHOM WHIAyKIWM. Mopaynsaiua U JaerektupoBanue. IIpocreitmmii
paauonpueMHHUK.

JJieMeHThI KBAaHTOBOM (pu3suku

OnbiT Pesepdopna. I[lnanerapnas moxaens atoma. CHEKTpbl HCIYyCKaHHWS M IOTJIOIICHUS.
CriekTpanbHbIN aHaU3.

SBnenue pammoakTUBHOCTU. Albda-, O6era- u ramma-uznydeHus. CocTaB aTOMHOTO sjipa.
IIporon u HelTpoH. 3apsan sapa. MaccoBoe uucio. M3oronsl. PaguoakTuBHbIE NpEBpallEHUs.
[lepuon monypacnana. SlnepHoe B3auMonelCTBHUE. DHEPrusl CBS3U sapa. SnepHble peakLuu.
Henenune spep ypana. llennas peakuusa. SnepHslid peakTop. buomormdeckoe nencTBue
PaZMOAaKTUBHBIX U3IIYYEHUH U UX

npumeHenne. Cueruuk ['eiirepa. Jlosumerpus. SnepHas sHepreTuka v mpooIeMbl SKOJIOTHUH.
SAsnenue dporodrddekra. ['mnoreza [lnanka. ®oton. DOTOH U JIEKTPOMAarHUTHAS BOJIHA. 3aKOH
painoakTUBHOTO pacnaaa. JlepekT macchl M SHEPreTUYEeCKHil BBIXOJ SACPHBIX pEaKUUi.
TepMosinepHble peakuuu. DJIEMEHTapHble 4acTULbl. B3anMHbIE IpeBpalIeHUs AJIEMEHTapHbIX
YacTHULL.

Bcesnennas

Crpoenue u macmTaObl Beenennoit. ['eoneHTpryeckas U TeIHMONEHTPHYECKAS CHCTEMBI MUDA.
3akoHbl nBWKeHHS TiaHeT. CtpoeHne n macmrTadbl CoHEYHOW CHUCTEMBl. Pasmephl TiaHeT.
Cucrema 3emnss—Jlyna. [IpunuBel. Bunumoe nBukenue mianer, 38e3i, Connua, Jlynsl. ®@a3bl

Jlynsl. Ilnanera 3emus. Jlyna — ectecTBeHHbIM cniyTHUK 3emid. [lnaHeTsl 3eMHON TpyIIbL.
[Inanersl-rurantel. Massle Tena
Conneunoit cucrembl. ConHeuHass cHcTeMa — KOMIUIEKC TeJ, HMEIOMUX oOIee

poucxoXxaeHne. Meroabl actpodusndecknx uccinenopanmii. Paguoreneckonsl. CrieKTpaibHBIN
aHaJIn3 HEOECHBIX Tel.

JIBuKeHHEe KOCMHYECKHX OOBEKTOB B IOJIE CHIIBI TATOTEHUs. lcmonb3oBaHHE pe3ylbTaTOB
KOCMHUYECKHUX UCCIIEOBAaHUN B HAYKE, TEXHUKE, HAPOJHOM XO35MCTBE.

10 kaace (2 9 B HeeJI10)

BBenenue

®usnka — Hayka o npupoje. HayuHnble METO/Ibl O3HAHUSA OKPYKAIOIIET0 MUPA U UX OTIUYUS
oT I[pyrnx MCETOAOB ITO3HAHUNA. POHL 3KCH€pI/IMeHTa nu TCOpI/II/I B

MpoIiecce MO3HAHUS TPUPOAbl. Modenuposanue Qusuyeckux seieHuti u npoyeccos. Haydanvie
runote3sl. uznueckue 3akoHbl. PU3MYECKUE TEOPUH. [ paHUIIBI

MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB M Teopuil. OCHOBHBIE 3JEMEHTHl (PU3UUYECKON KapTHHBI
mupa. [ Ipunyun coomseemcmeusi.

Knaccnueckass MeXaHMKA



OcHoBaHMe KJaccuueckoil MexaHumku. Kiaccuueckas wmexaHuka — (QyHIaMEHTaIbHAs
¢dusnueckas teopus. Mexanudeckoe ABMkeHHe. OCHOBHBIC TTOHSATHS KIACCUYECKOW MEXaHHKU:
MyTh U TIEpEMEILIEHHE, CKOPOCTbD,

yCKOpeHHe, Macca, cuiia. MeanusupoBanHble 00BEKThI (PUIUKU.

Snpo kinaccuyeckoi MexaHuKHU. 3aKoHbI HbroTOHa. 3aK0H BceMUpHOro TsaroteHus. [IpuHiun
HE3aBHUCUMOCTH JeiicTBUs cui. [lpuHuun orHocuTenbHOCTH [anuies. 3aKOH COXpaHEHUs
HMITYJIbCa. 3aKOH COXpPaHEHUS MEXaHUUECKOW YHEPTUH.

CaencrBus kjiaccuyeckoil Mexanuku. HeGecHas mexanuka. bannmuctuka. OcBoeHne kocMoca.
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKON MEXAHUKHU.

MouJgexkyasipaas pusuka

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW Teopuu

CTPOCHHUS BellecTBa

TennoBsle siBaeHUs. Makpockonuueckas cucteMa. CTaTUCTHYECKUH M TEPMOJMHAMUYECKUM
MCTOAbI HU3YYCHHA MAKPOCKOIMMYCCKHUX CHUCTCM. OCHOBHBIE TIOJIOKEHHUS MOJICKYJIAPHO-
KMHETUYECKOW TEOpUU CTPOCHHUS BEILECTBA U UX IKCIEPUMEHTAIbHOE 00OCHOBaHUE. ATOMBI U
MOJIEKYJIbI, UX XapaKTEPUCTUKHU: pa3Mmepbl, Macca. MomnspHas Macca. [locTostHHass ABoraapo.
KomnuectBo

BemecTBa. J[BmxkeHue Monekys. bpoyHoBckoe muxenue. duddysus. CxkopocTh ABUKCHUS
Mouiekysl. CKOpOCTh NIBHJKEHMsSI MOJIEKYJ M TeMmIeparypa Tena. BzaumoneicTBue MOJEKYN U
aTOMOB. [lomenyuanvras sHepeus 63auMo0eucmeus MOaeKy/.

OcHOBHBIE NOHATHS

1 3aKOHBI TEPMOJIMHAMHKH

TemnoBoe nBwxkenue. TepmoauHamuyeckas cucreMa. CoOCTOSIHHME TEPMOAMHAMUYECKOM
cuctembl. Ilapamerpsl  coctostHus. TepmoamHamuueckoe paBHOBecwe. Temmeparypa.
TepmoauHamuueckas IIKana Temreparyp. AOCONIOTHBIM HyJIb TemIeparypbl. BHyTpeHHss
sHeprus. KonuuectBo temnorel. Pabota B TepmoauHamuke. [lepBblil 3aKOH TEpMOJUMHAMMKH.
HeobOpatumocTs TEIIoBBIX MpoIreccoB. BTopoil 3aK0OH TEPMOIMHAMHUKH, €T0 CTATHCTHYECCKUUN
CMBICII.

CpoiicTBa rasos

Mogens wuneanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJIIPHO-KMHETHUYECKOW TEOpUH
uJeabHOr0 rasza. AOCONIOTHAsh TeMmIeparypa Kak Mepa CpeAHEM KUHETHYECKON HSHepruu
TEIUIOBOTO  JIBUJKEHHMS YAaCTUI[ BEIIECTBA. YPAaBHEHHE COCTOSHMUS UJCAIBHOIO rasa.
Wzomporneccl. ['a3oBble 3akoHbl. AnumabGaTHbii mporecc. [IpuMeHeHHEe NEepBOro 3aKoHa
TEPMOJMHAMUKH K U30MPOLIECCAM.

Mogens peanpHOro rasza. Kputumueckas temmepaTtypa. KpuTHdeckoe COCTOSHHE BEIIECTBA.
HacpliieHHblii ¥ HEHAChIIEHHbIA mMap. 3aBUCHUMOCTh JABJICHWS HACBIIIEHHOTO mapa oOT
TeMIepaTypbl. AOCONIOTHAS U OTHOCUTENIbHAs BIAXXHOCTh BO3Ayxa. Touka pockl. M3mepenue
BJIAKHOCTH BO3]lyXa C IIOMOIIbIO TUTPOMETPA U

ncuxpomerpa. [Ipumenenue ra3zos B TexHuke. [IpuHiunel paboTsl TernoBbix apurateneid. KIT/]
TEIUIOBOro JBurarens. TemmoBele asurarenu. KMpeanpHblid TeruioBol asurareinb. [IpuHnmn
paboThI XOJIOAUIBLHON MaIMHBL [[prMeHeHne TETUIOBBIX JABUTATENICd B HAPOJIHOM XO3SHUCTBE U
OXpaHa OKPY>KaroIIeH Cpebl.

CBoiicTBa TBEpABIX TeJ

M JKHUIKOCTeN

CtpoeHue TBEpIOro  KpucTaimdeckoro Tena. Kpucramnmueckas — pemeTka.  THIbl
KPUCTATMYECKUX pemeToK. [loMMKpuCTaT M MOHOKPUCTAUI. AHHM30TPOIHUS KPUCTAIIIOB.
Hedbopmarus TBepaoro tena. Buasr nehopmaruu.



Mexannyeckoe HanpspkeHue. 3akoH ['yka. Ilpenmen npouynHocTu. 3amac OPOYHOCTH. YUET
MPOYHOCTHU MATEPUATIOB B TEXHHUKE. MexaHMYecKue CBOWCTBA TBEPABIX TEN: YNPYTrOCTh,
MIPOYHOCTh, MJIACTUYHOCTb, XPYNKOCTb. PeanvHuli Kpucmani. Ynpasenenue MexanuuecKumu
ceoticmeamu meepovix men. Kuokue kpucmanivl u ux npumenenue. AMop(pHOE COCTOSHUE
TBepaoro tena. [lonmumepsl. Komno3unmonueie Mmarepuansl U uX NpuMeHeHue. Hanomamepuanol
u Hanomexuono2usi. Moaenp KuaKoro coctossHua. CBOWCTBa MOBEPXHOCTHOIO CJIOSI KUJIKOCTH.
[loBepxHOocTHOE HaTsKeHHE )uaKocTed. CMaynBaHue. KanmsipHOCTb.

DJIEKTPOANHAMHUKA

DJIeKTPOCTATHKA

DnekTpuyueckuil 3apsan. JBa pona snekTpuueckux 3apsanoB. JMCKPETHOCTb 3JIEKTPUUECKOIrO
3apsana. DJEMEHTapHBIA DJIEKTPUYECKHM 3apsja. ONeKTpu3amusi Tel. 3aKOH COXpaHCHUs
3NEeKTpUYecKoro 3apsana. 3akoH Kynona. Onekrpocratnueckoe tmosne. HampsixkeHHOCTb
3nekTpocraruueckoro nons. Ilpunmun cyneprio3unuu  nosied. JIMHUM  HaOpsHKEHHOCTH
3JEKTPOCTATUYECKOTO

oJiA. DJIEKTPOCTATHUECKOE M0JIe TOUEUHBIX 3apsiioB. OIHOPOAHOE AIEKTPOCTATUYECKOE MOJIE.
[IpoBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM

nmone. Pabora © mMOTeHUMaNbHAs JHEPrHsl dBJEKTpocTaTHYecKoro rmousst.  [loTteHiman
aneKkTpoctatuyeckoro mnoss. PasHocTe moTteHuuanoB. CBsA3b  MEXKAY HAIpPSDKEHHOCTHIO
3JIEKTPOCTATUYECKOTO MOJIS U PA3HOCTHIO MOTEHIMAIOB. DJIEKTPUUECKasi EMKOCTh MPOBOJAHUKA U
KOHJIeHCaTopa. EMKOCTh TUIOCKOTO KOHJIEHCATOpa. ODHEPrusi SJIEKTPOCTATUYECKOTO IO
3apsKEHHOI0 KOHAEHCATopa.

ITocTOAHHBIH YJIEKTPUYECKHI TOK

Hcropuueckue NpearioCbUIKM YYEHUs O TIOCTOSHHOM JJIEKTPUYECKOM TOKE. Y CIIOBHS
CYIIECTBOBAHUS  JJIGKTPUUECKOIO0  TOKAa.  OJNeKTpoABWXKywmas  cuna.  Cmayuonaphoe
aneKkmpuieckoe none. DNEKTpUUYECKUH TOK B MeTauax. Cea3e cuibl moka ¢ 3apsaoom
anekmpoHna. llpoBoIMMOCTh B pazauyHbIX cpenax. 3akoH Owma Juid  [OJHOM  LIENH.
OJIEKTpUYECKHE ILENU C MOCIEI0BATEIbHBIM W NApaJUIEIbHBIM COEAMHEHUEM IPOBOJIHHUKOB.
[IpruMmeHeHrne 3aKOHOB NOCTOSSHHOTO TOKa. Iepmonapa. IlpuMeHeHUE 3JEKTPONPOBOAHOCTH
xuakocTt. [Ipumenenue BakyyMHbIX TprOopoB. [IpuMeHenne ra3oBeix pa3psaos. [Ipumenenue
MOJYNPOBOJAHUKOB. JJEKTPUYECKUHM TOK B MeETaUIaX. 3aBUCHUMOCTb COINPOTUBIEHUSA OT
TemiiepaTypbl. CBEpXIIPOBOIUMOCTb. DJIEKTPUUECKUNA TOK B DJIEKTPOIUTAX. 3aKOH JIEKTPOIU3A.
DJIEKTPUYECKUM TOK B MOJIYMPOBOJHHUKAX. DJIEKTPUUECKHUM TOK B ra3zax. DJIEKTPUUYECKUN TOK B
BaKyyMe.

11 kaace (2 94 B HeeJI10)
DJIeKTPOANHAMHUKA

ITocTOAHHBIH YJIEKTPUYECKHH TOK

Hcropuueckue NpeanoCbUIKM YYEHUS O TIOCTOSHHOM JJIEKTPHUYECKOM TOKE. Y CIOBUSA
CYIIECTBOBAHMUS  JJIGKTPUUECKOIO0  TOKa.  ONeKTpoABWXKymas cuna.  Cmayuonaphnoe
aneKkmpuieckoe none. DNEKTPUUYECKUH TOK B MeTauax. Cefa3b cuibl moka ¢ 3apsaoom
anekmpona. IlpoBoAMMOCTb B pa3nuYHbIX cpedax. 3akoH Owma Uil NOJAHOW —1end.
DJIEKTpUYECKUE I1IENU C MOCJIEI0BATEIbHBIM W MapaJyIeIbHbIM COEAMHEHUEM IPOBOJIHHUKOB.
[IprMmeHeHrne 3aKOHOB NOCTOSSHHOTO TOKa. Iepmonapa. IlpuMeHEHME 3JIEKTPONPOBOAHOCTH
xuakoctu. [Ipumenenne BakyyMHbIX npubopoB. [Ipumenenne ra3zoBbix paspaaos. [Ipumenenue
MOJYTIPOBOAHUKOB.



B3anMocBS3b 3JIEKTPHYECKOr0 H MATHUTHOI'O NOJIeH

MarnutHoe none. BeKTop MarHUTHOM MHAYKUMH. JIMHMM MarHUTHOM WMHAYKLUU. MarnurtHoe
osie Toka. JIeCTBHE MarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.

JleiicTBE MAarHWUTHOTO TIOJsSI HA JBHKYIIMECS 3apsDKCHHblE 4YacTHLbl. [IpuHumn neicrBus
AJIEKTPOU3MEPUTENIBHBIX TMPHOOPOB. SIBIEHHE SIEKTPOMArHUTHOW WHAYKIUH. MarHUTHBINA
notok. D/]C nHaykuu. 3aKoH 3JeKTPOMarHUTHOM

nanykuun. [lpaBwiio Jlenma. BuxpeBoe anekTpuueckoe Tone. HMHOYKYUOHHBIUL MOK 8
NPOBOOHUKAX, O8UNCYWUXCA 8 MacHumHom none. CaMOMHYKIMs. HIyKTUBHOCT®.

JIEKTPOMATHUTHBbIE KOJICOAHHUS U BOJIHBI

Hcrtopuss pa3BuThs Y4YeHHMs O CBETOBBIX SBJIEHUSAX. KOpIyCKyJsIpHO-BOJHOBOW Jyallu3M.
CBoOoanbie MexaHudeckue kosnebanus. ['apmonnueckue konebanus. KonebarenbHbIN KOHTYP.
CBo0OoHbIE A1eKTpoMarHuTHele kojebanus. [IpeBpaiienue sHeprun B KojiedaTeIbHOM KOHTYpE.
[lepron »NEKTPOMArHUTHBIX KoJieOaHUW. BBIHYXIEHHBIE SIEKTPOMArHUTHBIE KOJIeOaHUS.
[lepemenHsIit anekTpuueckuii Tok. ['eHepaTop mepemenHoro Toka. Tpanchopmarop.
DnekTpomarautTHoe nosie. ['mnmoreza Makcenna. Mexannueckue BOJHBL. M3inydeHue u npuem
ANEKTPOMArHUTHBIX BOJH. OTKPBITHIA KoJeOaTenbHbI KOHTYp. CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH. Pa3zBuTHeE CpeaCcTB CBSI3M.

Onrtuka

OnexTpoMarHuTHas npupoja cBeTa. IIoHATHA M 3aKOHBI T€OMETPUYECKOW ONTUKU. 3aKOHBI
pacrnpocTpaHeHHs cBeTa. X0/ JIydel B 3epKajiax, Mpu3Max U JuH3ax. PopMmyisia TOHKOH JIMH3BI.
Ontuueckue npubopsl. BonHoBbIe cBOMCTBa cBeTa: MHTepdepeHus, Audpakuus, aucnepcus,
nosigpuzanus. CKOpocThb CBETa U €€

SKCIIEPUMEHTAJIbHOE OIpe/ieieHre. DJIEKTPOMarHUTHbIE BOJIHBI Pa3HbIX JMANa30HOB U HX
MIPAKTUYECKOE TPUMEHEHHE.

OCHOBBI CHIENUAIBHON TEOPUH OTHOCUTEIHLHOCTH

[IpencraBnenuss Kmaccuyeckod (U3UKM O TPOCTPAHCTBE M BPEMEHH. OJIEKTPOJMHAMUKA M
MPUHIMIT OTHOCUTENBbHOCTH. [locTynaTel crienuanbHOM TEOPHUH OTHOCUTENBHOCTH. [Ipobiema
ooHospemennocmu.  OmMHOCUMENbHOCMb  ONIUHbLL  OMPE3K08 U NPOMEN’CYMKO8  8PEeMeHU.
Onemenmul penamusucmckou OuHamuxy. B3anMocBs3b MacChl U YHEPTHH.

DJIeMeHThl KBAHTOBOH QU3NKH

DoTodpPpexT
doroaddekrt. 3akonbl (hotodrddekra. ['mmoresa Ilmanka o kBanTax. DoToH. YpaBHEHUE
dboroddpdexra. dorornementsl. [umoreza ae bpoist 0 BOJHOBBIX CBOWCTBaX YACTHII.
Kopmyckymsipao-BosiHOBOW  jyanu3M. [laBinenue cBeta. COOTHOIICHHWE HEONPEACICHHOCTEH
Ieitzenbepra.

Crtpoenne atoma
OmnsiTel Pezepdopna. Ctpoenne atoma. KBantoBbie nocrynatsl bopa. CriekTpbl UCITyCKaHUS U
norioienus. Jlazepsl.

ATOMHOE s1IpO

PannoaktuBHOCTh. COoCcTaB aTOMHOTO sizipa. [[poTOHHO-HEUTpOHHAs MOAECID SAIpa.

SnepHble cuibl. DHEPrust CBA3M aTOMHBIX snep. [dedekt Maccel. PanunoakTuBHBIE MpeBpallieHus.
[lepuon nomypacnana. 3aKOoH paAMOAKTUBHOIO pacnajaa. JnepHbie

peakuuu. DHEPreTUYECKU BBIXO sIICPHBIX peakiuil. lenenue simep ypana. llenmnas peakiiusi.
S nepHblil peaktop. SnepHas sHepreTrka. IHepeusi cunme3sa



amomubix s0ep. buonmornyeckoe IEHCTBHE pPAAMOAKTUBHBIX H3MydeHUH. Jlo3a u3mydeHwus.
DOnemeHTapHble 4yacTHIlbl. DyHIaMEHTAlbHbIE B3auMOJEHCTBUS. Kraccvl yHOameHmanbHuIx
yacmuy.

AcTpodusuka

DJIeMeHThI acTpPopu3nKu

Crpoenne u cocraB ConHEYHOH cucTembl. 3Be31bl M HUCTOYHMKHM UX SHEpruu. BHyTpeHHee
crpoenue Connua. CoBpeMEHHBIE NMPEICTaBIECHUsI O MPOUCXOXKIEeHHH U dBomonnn ConHIa U
3Be3a. [amaktuka. Tunsl ranmaktuk. Beenennas. Kocmoeonus. [IpuMEHUMOCTD 3aKOHOB (DU3HKH
JUTsl OOBSICHEHUS TIPUPOABI HeOeCHBIX 00beKTOB. [IpocTpaHcTBEHHBIE MacITaObl HAOTIO1aeMO
Bcenennoii 1 mpuMeHUMOCTh (PU3NYECKUX 3aKOHOB.

®opMBbI TeKYILIEro KOHTPOJISI ¥ POMEKYTOYHOM aTTecTalNuu

IIpu wu3ydyeHHM Kypca OCYILECTBIIACTCA KOMILUIEKCHBIM KOHTPOJb 3HAHUW WU yMEHUU
ydaluxcs, BKIIOYAIOMIMKA TEKYyIIUH KOHTPOJIb B MPOIECCE M3YYEHUs MaTepuaia, pyOeKHBIH
KOHTPOJIb B KOHIIE M3Y4YEHHS 3aBEPUICHHOIO Kpyra BOIIPOCOB M WUTOrOBBIA KOHTPOJb B KOHILE
u3zydeHus Kypca. Ilpeamnonaraercst coueranue pasziavyHbIX (GOPM MPOBEPKHU 3HAHMA M yMEHUIA:
yCTHasl IPOBEpPKA, TECTUPOBAHUE, ITUCbMEHHAas MpoBepka. Kpome TOro, y4uThIBaeTCsl y4acTHe
ydaluxcs B JUCKYCCHSIX IPU OOCYKJI€HHM BBIIOJIHEHHBIX 3a/laHHM, OLIEHUBAIOTCS pedepaTbl
y4daluxcs U pe3yabTaThl IPOEKTHON JAESITEIBHOCTH.

dopmamM# KOHTPOJIS ABISETCS MTPOBEACHUE TIPOBEPOYHBIX U KOHTPOJIBHBIX paboT 1Mo TeMam, a
TaKXE TECTUPOBAHHE 110 TEMaM.



