YACTHOE OBIIEOBPA3OBATEJIBHOE YYPEX/IEHUE
MEKAYHAPOJAHASA IMTKOJIA AJIJIA ITIPUMA»

344022, r. PoctoB-Ha-/lony, yn. CranucnaBckoro, 165

AHHOTAIIUA
K padoueii nporpamme «@usuka» 7-11 kiaace

HopmaTtuBHo-nnpaBoBasi 6a3a 111 pa3padoTKu NPOrpaMMbl

Pabouas mporpamma «®usmuka. 7-11 kmacc» pazpaboTraHa B COOTBETCTBUM C OCHOBHBIMH

MOJIOKEHUSAMHU  (peIepaTbHOTO TOCYAaPCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO
oOuiero odbpazoBanus (7-9 kinacc), B COOTBETCTBUU C OCHOBHBIMM IIOJIOKEHUSAMU (peepabHOTO
roCyJJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa cpeaHero oodmero oopazoBanus (10 kmacc), B
COOTBETCTBUH C (eiepaJIbHbIM KOMIIOHEHTOM TOCYAapPCTBEHHOTO CTAaHAAPTa CPEIHETO OOIIero
oOpa3oBanus Ha 0azoBom ypoBHe (11 kmacc), TpeGoBanmsmu OCHOBHOH 00pa3oBaTeIbHOU
MIPOTPaMMBI B C YIETOM YIeOHO-METOINIECKOTO KOMIUIEKTA!

YueOHO-MeTOAMUYECKOE 00ecIIeueHne

1.

4,
5

YMK «®usuka. 7 kjiace»

1. ®usmka. 7 xiacc. Yueonuk (aBropsl: H. C. Ilypsimesa, H. E. BaxkeeBckast).

2. ®usuka. Pabouas Terpaap. 7 kmace (aBropsl: H. C. ITypeimesa, H. E. BaxxeeBckas).

3. ®usuka. Mertoguueckoe mnocobue. 7 knacc (aBtopsl: H. C. Ilyperuesa, H. E.
BaxxeeBckas).

4. ®uzuka. [IpoBepounble U KOHTposbHbIE padoThl. 7 knacce (aBTopsl: H. C. Ilypsimesa,
H. E. Baxeesckas, O. B. JleGenena).

5. DAEKTPOHHOE MPUIOKEHHUE K YUEOHUKY .

YMK «®usuka. 8 kiace»

1. ®usuka. 8 xiacc. Yueonuk (aBropsl: H. C. Ilypsimesa, H. E. BaxkeeBckas).

2. ®usuka. Pabouas Terpanp. 8 kimace (aBropsl: H. C. ITypeimesa, H. E. BaxkeeBckas).

3. ®usuka. Mertoguueckoe mnocobue. 8 knacc (aBtopsl: H. C. Ilyperuesa, H. E.
BaxxeeBckas).

4. ®uzuka. [IpoBepounble U KOHTposbHBIE padoThl. 8 kinacc (aBTopsl: H. C. Ilypsimesa,
O. B. Jle6enena).

5. DAEKTPOHHOE MPUIOKEHHUE K YUEOHUKY .

YMK «®usnka. 9 xiaace»

1. ®uzuka. 9 xnacc. Yuebnuk (aBropsli: H. C. Ilyperuesa, H. E. Baxeesckas, B. M.
Yapyrun).

2. ®usuka. Pabouas terpans. 9 xknacc (aBropei: H. C. IlypeimeBa, H. E. Baxxeesckas, B.
M. Yapyrun).

3. ®usuka. Mertoguueckoe mnocobue. 9 kmacc (aBtopsi: H. C. Ilyperuesa, H. E.
BaxeeBckas, B.M. YUapyrun).

4. ®uzuka. [IpoBepounble U KOHTposbHBIE padoThl. 9 knacce (aBTopsl: H. C. Ilypsimesa,
O. B. Jlebenena).

5. DAEKTPOHHOE NMPUIOKEHHUE K YUEOHUKY .

VYMK H. C. IlypsimieBa, H. E. Baxxeesckas, [[.A. Mcaes ®usuka. 10 kinace, M., Ipoda
VYMK H. C. Ilypermiesa, H. E. Baxxeesckas, [[.A. Mcaes ®usuka. 11 kmace, M., Ipoda

ean u 3a1a4u M3y4YeHUs TUCUMILTUHBI
Mean nzydyeHus: GuU3MKA B OCHOBHOM IIKOJIE CIEAYIOIINE:



® MpHOOpETeHHE 3HAHHWI O MEXaHWYECKHX, TETUIOBBIX, DJIEKTPOMATHUTHBIX M KBAaHTOBBIX
SBIICHUSIX, (PU3MUECKUX BEIMUMHAX, XapaKTEPU3YIOIINX STH SBICHHS;

e (QopmupoBaHue yMEHHI HAOMIOAATh MPUPOJHBIC SBJICHUS ¥ BBIIOJIHITH OIBITHI,
n1abopaTopHble pabOTBl M HKCIEPUMEHTAIBHBIC HCCIEIOBAHUS C HCIOJIB30BAHUEM
M3MEPHUTENBHBIX IPUOOPOB, ITMPOKO MPUMEHSIEMBIX B IPAKTUIECCKOH JKU3HU;

® [IOHMMAaHHUE CMBICTIa OCHOBHBIX HAyUHBIX MOHITHN (PU3UKU M B3aMMOCBSI3U MEX/Ty HUMHU;

® 3HAKOMCTBO C METOJOM HAyYHOTO TO3HAHUS W METOJaMH HCCIIEJOBAHUS OOBEKTOB H
saBieHud Tpupoabl. OBnaneHue OOIICHAYYHBIMH TOHATHAMHU: TIPUPOJHOE SIBJICHUE,
SMIMPUYECKN YCTAHOBJICHHBIA (haKkT, MpodiemMa, TUIOTe3a, TEOPETHYECKUI BBIBOJ,
pe3yIbTaT IKCIIEPUMEHTAIBHON MTPOBEPKH;

e (opmupoBaHUE NMPEICTaBICHUH 0 PU3MUECKON KapTUHE MUPA;

® pa3BUTHE IO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX CIHOCOOHOCTEH ydJaruxcs,
nepeiada UM OTIbITa TBOPUYECKOH e TETbHOCTH.

JlocTIoKeHne TUX 1eneil o0ecrieynBaeTcesi peIeHHeM CISAYIONINX 3a1a4:

® 3HAKOMCTBO Yy4YaluxXCcd C MCETOJAOM HAYYHOT'O IIO3HAHUA M METOJaMH HCCICIOBAHUA
0OBEKTOB U SIBIICHUN TIPUPOIBI;

° an06peTeHHe yYHalmnuMHucsa 3HAaHUH O MCXAaHUYCCKHX, 3BYKOBBIX, CBCTOBBLIX SBJICHUAX,
(U3NIECKUX BETUYNHAX, XapPAKTEPU3YIOLINX 3TH SIBICHUS;

e (dopmupoBaHue y ydalUXCs yMEHUW HaOMIOAaTh MPUPOAHBIC SBICHUS W BBIMOJIHSTH
ONbITHI, J1abopaTopHble  pabOTBl U  DKCIEPUMEHTAJIbHBIE  HCCIEIOBAaHUS  C
HCIIOJIb30BAHUEM H3MEPUTENIbHBIX MPUOOPOB, MIMPOKO MPUMEHSIEMBIX B IMPAKTHYECKOMN
KU3HU,

® OBJIQJICHHUC YYAIIMMHCS TAKUMH OOIICHAYYHBIMU MOHATHSAMH, KaK TMPUPOTHOE SIBICHHE,
SMIUPHYECKNA YCTAHOBJICHHBIN (akT, mpobiema, THUIMOTe3a, TCOPETHYSCKHHA BBIBOI,
pe3yJbTaT YKCIEPUMEHTAIBHON MPOBEPKH;

® T[IOHMMaHWE YYalUIMMHCS OTIMYMA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW WH(pOpMAINH,
HCHHOCTHU HAYKW IJId YOOBJICTBOPCHMUSA 6I)ITOBBIX, IMPOU3BOACTBCHHBIX W KYJIBTYPHBIX
noTpeOHOCTEH YeoBeKa.

N3ydyenne ¢u3mku B 00pa3oBaTENLHOM YYPEKIACHUU CPEIHETO (IOJHOTO) OOIIero
00pa30BaHMs HANIPABJICHO HA JOCTIKEHHE CIEIYIONINX IIeTICH:

® O0CBOeHHE 3HAHHWIl 0 METOJIaX HAYYHOTO TO3HAHUS TPUPOIBI; COBPEMEHHON (PU3UIECKOM
KapTUHE MHMpa: CBOMCTBaxX BellecTBA U IMOJIA, HPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, JUHAMMUYECKUX M CTAaTUYECKUX 3aKOHAX HPHUPOJbI, 3JIEMEHTAPHBIX
yacTULIaXx M (yHAAMEHTaJbHBIX B3aUMOJEHCTBUSAX; 3HAKOMCTBO C OCHOBaMH
(yHIAMEHTANBHBIX (PU3MYECKUX TEOPUH: KIIACCHYECKOM MEXaHUKH, MOJEKYJISPHO-
KMHETUYECKON TeOpUH, TEPMOIMHAMUKH, KJIACCUUECKOHN 3JIEKTPOIUHAMUKY;

® oOBJajJeHHEe YMEHUSIMM TIPOBOJWUTH HAONIOJEHUS, IUIAHUPOBATh W  BBIOJIHSATH
HKCIIEPUMEHTHI, 00pabaThIBaTh Pe3yIbTAThl H3MEPEHHIA, BBIIBUTATh THIIOTE3BI U CTPOUTH
MO/IENN, YCTAaHABJIMBATH IPAHULBI UX IPUMEHUMOCTH;

* mnpuUMeHeHWH 3HaHUH 1O (QuU3KMKe UIT OOBSCHEHHS SIBICHUH TPUPOJBI, CBOICTB
BEIIECTBA, NMPUHIMIIOB Pa0OThl TEXHUUECKUX YCTPOMCTB, pelICHUs (U3MUECKUX 3ajad,
HCIIOJIb30BAHUS ~ COBPEMEHHBIX  MH(POPMAIMOHHBIX  TEXHOJOTMH U1  IIOUCKa,
nepepadoTKu yueOHOM U HaAyIHO-TIOMYJIIpHON HH(pOopMaIuu 1o gpusuke;

e pa3BUTHE IIO3HABATEJbHBIX MHTEPECOB, HHTEJIEKTYAJbHBIX M TBOPYECKHX
CIMOCOOHOCTEl B TIpollecce pemieHus (PU3NYECKUX 3aJad ©U  CaMOCTOSTEIBHOTO
MPUOOPETEHUsI HOBBIX 3HAHUM, BBIIOJHEHUS OSKCIEPUMEHTAIBHBIX HCCIEIOBAHUM,
MOJITOTOBKH JIOKJIA/IOB, peepaToB U IPYTHX TBOPUYECKUX padoOT;



® BOCNHTAHHME JyXa COTPYJHUYECTBA B MPOIECCE COBMECTHOTO BBIITOJIHCHUS 3ajad,
YBOXHUTEIHLHOTO OTHOIICHUS K MHEHHUIO ONIOHEHTa, 0OOCHOBAHHOCTH BBICKA3bIBAEMOM
MO3UIIMN, TOTOBHOCTH K MOPAJIbHO-ITHUYECKOH OIEHKE WCIOJIb30BaHUS HAYYHBIX
JTOCTHKCHHH, YBAYKCHHS K TBOPIIAM HAYKH M TEXHUKH;

® JHCNOJIb30BAHHE NMPHOOPETEHHBIX 3HAHWI W YMEHWIl I PEIICHUS MPAKTUYCCKUX,
KU3HEHHBIX 3aJ1ad, PalMOHAIBLHOTO MPUPOJONOIH30BAHUS W 3alIUTHI OKPYKAOIMIEH
cpenbl, o0ecrieueHus: 0€30MaCHOCTH KU3HEAEATEILHOCTH YeJIOBEKa U 00IIEeCTBA.

B 3agaum oOy4eHust GuU3UKe BXOMIAT:

e pa3BUTHE IICPBOHAYAIBHBIX NPEACTABICHUN YYallUXCs O IOHATUAX M 3aKOHAX
MEXaHHMKH, U3BECTHBIX UM U3 Kypca 7-9 kiacca;

e 3HAKOMCTBO YYAIIMXCH C OCHOBHBIMH IOJOXECHHUSIMHU MOJIEKYJIIPHO-KHHETUYECKON
Teopuur, OCHOBHbIM ypaBHEHMEM MKT nueanbHOro raza, 0CHoBaMu TEPMOJUHAMUKH;

e pa3BUTHE IICPBOHAYAIBHBIX NPEACTABICHUN YYallUXCs O IOHATUAX M 3aKOHAX
ANEKTPOAMHAMUKH U3BECTHBIX UM U3 Kypca 8-9 Kkiacca;

e (opMupOBaHHE OCO3HAHHBIX MOTHBOB yUE€HHS, [TOATOTOBKA K CO3HATEIBLHOMY BBIOOPY
npodeccuu 1 MPOJOIHKEHUIO 00pa30BaHNUS;

* BOCNUTAHHME YYaIIMXCS HA OCHOBE pasbsicHeHWs ponn ¢u3uku B yckopenuu HTII,
PACKpBITUS TOCTHKEHUN HAYKU U TEXHHUKH, O3HAKOMJICHMS C BKJIAJIOM OTEYECTBEHHBIX U
3apyOeKHBIX YUCHBIX B pa3BUTHE (DU3UKH U TEXHHKH,

e (opMupoBaHue 3HAHMI 00 SKCIIEPUMEHTAJIBHBIX (PaKTaX, MOHATHUSIX, 3aKOHAX, TEOPHSIX,
MeToax (PU3NIECKON HAyKH, COBPEMEHHOW HAyYHON KapTUHBI MHPA;

® pa3BUTHE MBIIUICHUSA YydYamuxcs, (OpMHUpPOBaHHME y HHUX YMEHHUS CaMOCTOSATEIBHO
npuoOpeTaTs M MPUMEHSITh 3HAHUS, HAOIIOICHHUS U OOBSICHATH (PH3NUECKUE SIBICHUSL.

MecTto npenMera B yueOHOM IJIaHe.

B ocHoBHOIT mkone ¢usuka m3ydaercs ¢ 7 mo 9 knacc. Y4eOHbBIN TuiaH cocraBiser 245
y4ueOHbIX yacoB. B ToM uncne B 7, 8 kimaccax mo 70 y4eOHBIX 4acoB U3 pacueTa 2 y4eOHBIX dyaca
B Henento, B 9 kiacce 105 yuyeOHBIX 4acoB U3 pacuera 3 y4eOHBIX Yaca B HEJIEIIO.

B coorBercTBMM ¢ y4eOHBIM IUIAaHOM Kypcy (H3UKH IPEIIIECTBYET KypC
«OKpy>Kalomui MUP», BKIIOYAIONINI HEKOTOPbIE 3HAHUS M3 00JIaCTH (PU3UKH U aCTPOHOMUH.

B crapmeii mkone ¢pusuka nzyqaercs B 10 u 11 kmaccax. YueOnslid mian cocrasiser 140
y4eOHbIX yacoB, B ToM yucie B 10 u 11 kmaccax mo 70 yuyeOHBIX 4acoB U3 pacyeTa 2 y4eOHBIX
qaca B HEJIEIIO.

CTpyKTypa TUCHUINIMHBI

7 kaacce (70 4, 2 4 B He/Ae10)

Beeaenne (6 1)

Uro wm kak wm3ydaroT Qu3uka u actpoHoMus. Dusmyeckue sBieHus. HaOmroneHus wu
sKcnepuMeHT. ['unore3a. @usnueckue BennuuHbl. Equanie BennunH. M3Meperne pu3ndeckux
BennuuH. Ousnueckue npruOopsl. [IoHATHE 0 TOUHOCTH H3MEPEHH.

AOCOIIOTHAs MOTPEIIHOCTh. 3allCh pe3ysbTara MPSIMOr0 U3MEPEHHs] C y4eTOM aOCOIIOTHOU
IIOTPEIIHOCTH. Y MEHBIIIEHHUE ITOIPEIIHOCTH U3MEepeHNi. M3MepeHre MallbIX BEJIMUUH.
@u3nuecKue 3aKOHbBI U TPAHULBI UX IPUMEHUMOCTH. Pu3nka

U TEXHUKA.

OtHocutenbHast morpemHocTh.  ®Pusnueckas teopus. CTPyKTypHblE YpPOBHM MaTepUU:
MHKPOMHP, MAKPOMUD, METAMHUP.

Mexanun4eckue sipjaenus (37 )



Mexanuueckoe JBHXKEHHE U €ro BuAbl. OTHOCUTEIBHOCTh MEXAHHYECKOIO JBUKECHHUS.
Tpaekropus. Ilyts. PaBHOMepHOe mnpsimonuHeliHOe [BUXKEeHHE. CKOPOCTb PaBHOMEPHOIO
npsiMoJiMHeHOro ABMkeHus. HepaBHOMepHOE npsiMonuHeiiHoe ABuxkeHue. CpeaHsisi CKOpOCTb.
PaBHOyCKOpeHHOE JBUKEHUE. Y CKOPEHUE.

SBnenne unepuuu. Bzanmoneiicteue ten. Macca tena. I3Mepenre macchl Ipy MOMOIIM BECOB.
[InoTHOCTH BeecTna.

Cuna. I'paduueckoe wm3o0Opakenue cwi. M3mepenme cwir. JlmHamomeTp. MexayHapoIHAs
cucteMa enuHuil. PaBHoaelcTBytomas cuii. CokeHre CHil, HalpaBJICHHBIX MO OJHOM MPSIMOI.
Cuna ympyroctu. 3akoH ['yka. Cuma TsokecTu. YckopeHue cBoOoaHoro mazeHus. LleHtp
TSOKECTH. 3aKOH BcemupHoOro TsaroreHusi. Bec Ttena. HeBecomocts. JlaBnenue. Cumna TpeHHs.
Bune! Tpenus.

Mexannueckas padbota. MoutHocTs. [TpocThie MEXaHU3MBI.

VYcnoBue paBHOBecus pblyara. «30J0TO€ MPAaBUI0» MEXAHUKH.

[Ipumenenue npoctbix MexanusmoB. KIIJI mexanusmoB. Dueprus. Kunernueckas sHeprus.
[ToTenunanbHas 3Heprus. 3aKOH COXpaHEHHsI MEXaHUUECKON IHEPIUU. DHEPIUs PEK U BETpa.

3ByKoBblIe sABJIeHHSA (6 1)

Mexannueckue KoneOaHUs M MX XAapaKTEPUCTUKH: aMIUIUTYJa, MEpUOJ, 4acTOTa. 3BYKOBBIE
koseOanus. Mctounuku 3ByKa.

Mexannueckue BoJIHbI. [[j1Ha BOJIHBI. 3ByKOBBIE BOJIHBI.

CkopocTb 3ByKa. [ pomKkocTh 3ByKa. Bricora ToHa. TemOp. OTpakeHnue 3Byka. IXo0.
MareMaTHuecKuii W TPYXHHHbIA MasTHUKH. [leprox KoneGaHWd MaTeMaTH4eCKOTO W
MIPYKUHHOTO MasiTHUKOB.

CgetoBble siBjieHus (16 1)

Hcrounuku cBeTta. 3akOH MPSMOJMHEHHOro pacrpocTpaHeHus cBeTa. CBETOBBbIE IMYyYKH U
cBeToBbIe Tyun. OOpa3oBaHue TeHU U oayTeHH. COTHEYHOE U JTyHHOE 3aTMEHHUSL.

OTtpaxeHue cBeTa. 3aKOH OTPpAKEHUS CBETa. 3epkaibHoe U nuddy3noe orpaxkenue. [locrpoeHue
n3o0paxkeHuit B tuiockoM 3epkaine. [lepuckom. [Ipenomiienne cera. [lomHoe BHYyTpeHHee
orpaxxeHue. Jlunzpl. DokycHoe paccrosHue JuH3bL. Onrtuyeckas cuia JuH3bL. IlocTpoeHue
M300pakeHUs, 1aBaEMOTO JIMH301.

OnTrueckue npuOOpkI: MPOESKIMOHHBINA anmnapart, oroanmnapar. I'a3 kak onTuyeckas cucTeMa.
HopmanbsHoe 3penue, 61u30pyKocTh, AanbHO30pKoCcTh. Ouku. Jlyma. Pasnoxxenue 6enoro cera
B criekTp. ClioxeHue CreKTpaabHbIX BeTOB. L[BeTa Ter.

MHuorokpatHoe otpaxeHue. Boruyrtoe 3epkano. I[IpumeHeHHe BOTHYTHIX 3€pKajl. 3aKOH
npesnoMiieHus cBeta. BomokonHas ontuka. @opMysa TOHKOW JIMH3BL. Y BEJTUYECHUE JINH3BL.
Pe3epBHOe Bpems (5 u)

8 kiaacc (70 4, 2 4 B HefAe10)

IlepBoHayajibHBIE CBe/IeHUS] 0 CTPOEHUH BemecTBa (6 4)

Pa3BuTHe B3risA0B Ha cTpoeHue BeliecTBa. Mousekynbl. J[MCKpEeTHOE CTpOEHHME BEIIECTBA.
Macca u pazmepsl Mosiekya. bpoyHOBCckoe ABMKeHHE. TeIioBOe ABUKEHUE MOJIEKYJ U aTOMOB.
Huddyzus. CsA3b TeMIepaTypsl TeIa cO CKOPOCTHIO

TCIJIOBOT'O ABMKCHHA YaCTHIl BCIIIECCTBA. BBaHMOﬂCﬁCTBHC qJacTHll BEIICCTBA. CMauuBaHue.
Kanunnsipusie aBnenus. Mojenu TBEpIOTo, )KUIAKOTO U ra3000pa3HOro COCTOSHUM BEIIECTBA U
HX 00BSICHEHHE HA OCHOBE MOHGKynﬂpHO-KHHGTH‘IGCKOﬁ TCOpHU CTPOCHHUA BCIICCTBA.

Crioco06s1 u3MepeHus pa3MepoB MoJieky. M3aMmepenune ckopocrteit mosneky:. OnbiT Ll TepHa.

MexaHn4yecKHe CBOMCTBA KUAKOCTEH,
ra3oB M TBepAbIX TeJ (12 u)



HaBnenue xuakoctedr u ra3oB. OOBsSICHEHHWE [ABJICHUS S>KUJIKOCTEH M Ta30B Ha OCHOBE
MOJIEKYJISIPHO-KMHETUUECKON TEOPUHM CTpOeHMsl BemlecTBa. [lepenaya naBineHust KUAKOCTAMU U
razamu. 3akoH Ilackans. JlaBnmenue B xkuakocTH u Taze. CooOmiarommuecs COCY/IbI.
I'mppaBnnueckas mammHa. ['mapasnnueckuii npecc. MaHOMETPBL.

AtmocdeprHoe npaBnenme. M3mepenme armocdepHoro namimeHus. bapomerpsl. M3meneHue
aTMOC(EepHOTO AaBJICHHs ¢ BRICOTOH. BiusiHre aTMOC(hepHOTo JaBlieHus Ha )KUBOH OpraHHU3M.
JleiicTBHE )KUIKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TeJO0. 3aKOH Apxumenaa. Y cioBUs IJIaBaHUs
ten. [naBanue cynoB. Bo3nyxornaBaHue.

Crpoenue TtBepabix Ten. Kpucrammmueckue u amopdubie Tena. Jlepopmanmst TBEpABIX TeEI.
Bunet nepopmannu. CBoiCTBa TBEPABIX TEJ: YIIPYTOCTh, IPOYHOCTD, MJIACTUYHOCTD, TBEPAOCTD.

Tennosble saBaenus (12 u)

TemnoBoe paBHOBecue. Temmepatypa u ee usmepenue. lllkama I[enascus. AOGcomroTHas
(TepMoMHAMUYecKas) 1IKaja TeMrepaTyp. AOCOIIOTHBIN HYJIb.

BayTtpennsis sneprus. [IBa crmocob6a n3MeHeHHs BHYyTPEHHEW YHEPIUM: Teruionepeaada u padboTa.
Bunel Tennonepenayun: TemI0NpoBOIHOCTb, KOHBEKIINA, n3ayueHue. KoanuecTBo TemnoThl.
VaenpHas TEIUIOEMKOCTh BEILECTBA. YJelbHAas TEIUIOTa CropaHus TomiuBa. [lepBblil 3akoH
TEPMOJUHAMUKHU.

Temnepatyphsie mkansl @apenreiita u Peomiopa. Pabota raza npu paciivpeHum.

H3meHeHne arperaTHbIX COCTOSIHMI BemecTBa (6 4)

[InaBnenue u otBepaeBanue. TemmepaTypa IUIaBiIeHUS. YJeibHas TEIJIOTa IIJIABICHUS.
Wcnapenue u konnencanus. Hacoimennsiil nap. Kunenne. 3aBUCMMOCTh TeMIEpaTypbl KUIIEHUS
OT JaBJICHHWSA. YJAeNbHAs TeIiora mnapooOpa3oBaHus. BiaxHocTe Bo3myxa. M3mepenue
BJIQ)KHOCTH BO3/1yXa.

TennoBble cBOICTBA ra3oB, ;KUAKOCTEH H TBepAbIX TeJ (4 1)

3aBUCUMOCTb JIaBJICHMS Ta3a JAHHOM Macchl OT 00beMa U TeMIlepaTypbl, 0ObeMa raza JaHHOU
Macchl OT TeMIepaTrypsl (kauecTBeHHO). [IpumeHenne ra3os B TexHuKe. TemnoBoe paciupeHue
TBEP/ABIX TN U KHUAKOCTEH (KaueCTBEHHO). TemnoBoe paciiupeHre BOIbI.

[Mpunnuner pabdotsl TemmoBbix MamuH. KIIJ TermmoBoit Mamuubl. [[BUraTens BHYTPEHHETO
CropaHus, mapoBasi TypOWHa, XOJOIWIbHAas MaliMHa. TemyIoBble JABUraTelM U OXpaHa
OKpykaro1ien cpesibl. OCHOBHBIE HAIIPABJICHUSI COBEPLIEHCTBOBAHUS TEIUIOBBIX ABUTATENEH.
@®opMyJIbl TEIJIOBOTO PACUIMPEHUS KUIKOCTEN U TBEPABIX TEI.

JiieKTpuYecKkHe siBjaeHus (6 u)

DIEeKTPOCTATHYECKOE B3aMMOJCHCTBHE. DIEKTpUYEeCKHid 3apsa. JlBa ponma 3IIEKTpHYECKUX
3aps/ioB. DIEKTPOCKOI. JIUCKpeTHOCTh AnnekTpuueckoro 3apsga. CTpoeHue atoma. DJIEKTPOH U
MPOTOH. DIJIEMEHTAPHBIN JJEKTPUYECKUN 3apsal. DJEKTpU3alus Tell. 3aKOH COXpaHCHHS
AJIEKTPHUYECKOTO 3apsiia. DIIeKTpHyecKoe 1ose. HampsykeHHOCTh 3JeKTPUIecKoro mouts. JInHum
HaIps>KCHHOCTHU 3JICKTPHUYCCKOT'O ITOJIA. HpOBOI[HI/IKI/I, ANUBJICKTPHUKHU U MOJIYIIPOBOAHHKH. VYuer u
HCIIOJIB30BAHUE BJICKTPOCTATHYCCKUX SIBJIEHUU B 6BITy, TCXHUKEC, UX IMPOABJICHUC B IPHUPOAC.
3akon Kymnona. DnekTpocraTndeckast MHIYyKIIHSI.

uekTpudeckuii Tok (14 )

Onextpuueckuid Tok. Hocurenn CcBOOOIHBIX ANEKTPUYECKUX 3apsAOoB B MeTalliax,
3JIEKTPOJIUTAX, ra3ax M MONynpoBoaHHKaxX. McTouHMKN TOKa. [{eHCTBUSA 3JIEKTPUUYECKOTO TOKA:
TCIIJIOBOC, XUMHNUYECKOC, MAarHUTHOC.

Onexrpuueckas uenb. Cuna Toka. M3MepeHue cuibl TOKa. DJIEKTPUUYECKOE HAIpPsLKEHUE.
Wzmepennss HampspkeHusi. CONpOTHBIIEHHE TPOBOAHWKA. 3akoH Oma ais ydyacTka [emH.
VYaensHoe conporusneHue. Peocrarel. IlocnenoBarenpHOE W MapajuielIbHOE COEIUHEHUs
IIPOBOAHUKOB.



Pabota u MOLIHOCTD 3MEKTPUUYECKOr0 TOKA. CUETUHK IEKTPUUECKOM 3Heprun. 3akoH [ xoyns—
Jlenuna. Mcnonb3oBaHHME 53JEKTPUUECKONM HSHEpruu B ObITy, mpupone u TexHuke. [Ipasuia
0e30macHOTo TpyJaa npu padoTe ¢ UICTOYHUKAMHU TOKA.

["anibBaHMYECKHE ITIEMEHTBI U AKKYMYJISITOPBI.

DJIeKTPOMarHuTHbIe siBjieHus (7 4)

[locTosiHHBIE MarHUTBHl. MarHuTHOE IOJIe€ MOCTOSHHBIX MAarHUTOB. MarHuTHOEe Moje 3eMIIH.
MarauTtHoe 1ose MEeKTPUYECKOro Toka. MarHuTHas MHIyKUus. JIMHUM MarHuTHOW MHIYKIMH.
[IpuMeHeHNst MarHUTOB U 3JIEKTPOMArHUTOB.

JleiicTBrE MarHUTHOT'O NOJISL HA POBOJIHUK C TOKOM. DJIEKTPOABUTAaTENb IOCTOSIHHOTO TOKA.
Pe3epBHOe Bpems (3 u)

9 kaacc (102 4, 3 4 B HeeNM10)

3akoHbl MexaHMKH (32 u)

Mexannueckoe JnBuxkeHue. MatepuanbHas Touka. Cucrema otcueta. OTHOCHUTEIBHOCTH
MEXaHMYECKOro JBIXKEeHHUs. KrnHeMaTHueckue XapaKTepUCTUKH ABMKEeHUA. KuHemaruueckue
ypaBHEHHS NPSAMOJIMHEHHOTO JBWXKeHUs. [padudueckoe mpenCcCTaBICHHE MEXaHHYECKOTO
JNBHWKEHHUA. [[BHJKEHHE Tea IO OKPYKHOCTH C IOCTOSHHOM IO MOAYJIO CKOpOCThIO. Ilepnon u
yacToTa oOpaienus. Jluneitnas u yrimoBasi ckopoctu. LIeHTpocTpeMHUTEIbHOE YCKOPEHHE.
B3anmopenicteue Ten. J[MHAMUYECKHME XapaKTEPUCTUKM MEXaHWYECKOro ABMXKeHus. LleHTp
TsbkecTd. 3akoHbl Hetotona. [lpunnun otHocutenbHocTu [Namuies. I'paHUIlbl MPUMEHHUMOCTH
3aKk0HOB Hpr0oTOHA.

Nmnynbe Tena. 3aMKHYyTas cucteMa Tell. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTHBHOE NBUKEHHE.
PeaktuBHBIN 1BUTATEND.

Mexannueckass pabota. MomHocTh. IloTeHnumanbHas W KUHETUYECKass SHEPrus. 3aKoH
COXpaHEHUsI MEXaHNYECKON YHEPIrur. VIHBApUaHTHOCTh yCKOPEHMUS.

Mexanu4yeckue KoJjae0aHUA U BOJIHBI (8 1)

KonebarenpHoe gBwxkenue. [apmoHmueckoe kojebanue. MartemMaTH4YeCKUd  MAasiTHUK.
Konebanuss rpy3a Ha mnpyxune. CBoOognble kosiebanus. [lpeBpaiieHuss sHepruum npu
Kose0aTenbHOM JABM)KEHUU. 3aTyXatolue konebanus. BoinyxneHHble konebanus. Pesonanc.
Pacnipoctpanenue konebanuii B ynpyrux cpenax. [IpomonsHbeie u monepeunbie BOHBL CBS3b
MEXIy [JIMHOM BOJHBI, CKOPOCTHIO BOJIHBI M YaCTOTOM KoJeOaHUW. 3aKOH OTpPaKEHUS
MEXaHUYECKUX BOJIH.

CKOpOCTh 1 YCKOpEHHe MpH KosebaTeaIbHOM IBHKeHNU. HTepdepeHtus u qudpakius BOIH.

DJIeKTPOMATHUTHBIE K0JIeOaHUs U BOJHBI (20 1)

SIBnenue anekTpoMarHuTHOW MHAYKUMU. OnbiTel ®Papanes. MarnuTtHslil otok. HanpaBienue
MHIYKIHOHHOTO ToKa. IIpaBmino Jlenna. B3auMOCBsA3b 3JIEKTPUYECKOTO M MAarHUTHOIO ITOJIEH.
I'enepaTop nocrostnoro Toka. CamouHAyKIMs. MHIYKTUBHOCTD KaTyILKH.

Kongencarop. Dnekrpuueckas eMKOCTh KoHAeHcaTopa. KonebartenbHblil koHTYp. CBOOOHBIE
JNEeKTpOMarHuTHele Kosiebanus. IlpeBpamieHuss »HepruM B KOJEOATEIBHOM  KOHTYPE.
[Tepemennslit anexTpudeckuii Tok. Tpanchopmarop. [lepenada

JIEKTPUYECKOM SJHEPIUH.

DONEeKTPOMarHUTHOE MOJie. DHEPrus AJIEKTPOMArHUTHOTO IMOJIA. DJIEKTPOMAarHUTHBIE BOJIHBI.
CkopocTh pacrnpocTpaHEHHsl AJIEKTPOMAarHUTHBIX BOJH. Paguonepenaya u  paauonpueM.
TeneBunenue.

DnekTpomarHuTHas mpupoga csera. CkopocTh cBerta. Jucnepcust cBeta. BoiHOBBIE CBOMCTBa
cBera. lllkana sneKTpOMAarHUTHBIX BOJIH. BiMsiHME 3MEKTPOMArHWTHBIX M3IY4YEHHH Ha >KUBBIE
OpPraHU3MBI.



3aKOH DJEKTPOMAarHUTHOM MHIAyKUuU. Mogynsauus U jaerektuposanue. IIpocreitmmii
PaauONPUEMHUK.

DJieMeHThI KBaHTOBOMH ¢u3uku (16 u)

Oneir Pesepdopna. [lnanerapuas momenb aroma. CHEKTPhl HCIyCKAaHUS M ITOTJIOIICHUS.
CriekTpanbHbIi aHAIIN3.

SIBnenue paanoakTHBHOCTH. Anbda-, Oera- W ramma-m3mydeHus. CoctaB aTOMHOTO spa.
[Ipoton u weittpon. 3apsaa snpa. MaccoBoe uncno. M3oronsl. PagnoakTuBHbIE TIPEBpaIICHHS.
[lepuon momypacnana. fSlnepHoe B3auMopecTBHE. DHEPrust CBS3U sapa. SnepHble peakiuu.
Henenne spep ypana. lLlenmnas peakums. fnepHsiidi peaktop. buosiormyeckoe peictue
PaAMOAKTUBHBIX U3ITyUYEHUH U UX

npumenenue. Cuetuuk ['eitrepa. Jlosumerpus. SnepHas sHepreTuka v npoOIeMbl 3KOJOTUH.
Arnenne porodrddekra. ['mmoresa [nanka. @otoH. POTOH U IESKTPOMATHUTHAS BOJTHA. 3aKOH
paavoakTUBHOrO pacnaga. [ledpexkr Macchl M 3HEPreTUYECKUN BBIXOJ SJAEPHBIX pEaKIuil.
TepMosinepHble peakuyMu. DJIeMEHTapHble 4YacTHIbl. B3auMHble mpeBpallleHus 3JeMEHTapHBIX
YaCTHILI.

Bceaennas (12 u)

Crpoenne u macmtadel Beenennoit. ['eornieHTprdeckas v TelMONCHTPUYECKAsl CUCTEMBI MHpA.
3akoHbl aBUKEeHMs IulaHeT. CtpoeHne n MacimTaObl ConHeyHOM cucTeMbl. PazMepsl IMiiaHer.
Cucrema 3emuisi—JIyna. [IpunuBel. Bunumoe nBwkenue miaset, 3Be3n, Comuua, Jlynsl. a3l

Jlynsl. Ilnanera 3emns. Jlyna — ectecTBeHHbIM cnyTHUK 3emud. [lnaHeTsl 3eMHOM TpyIIbL.
[Inanersl-ruranTsl. Mansie Tena
Conneuynoit cucrembl. ConHeuHass cHUcCTeMa — KOMIUIEKC Tel, HMEIMMX ol1ee

MPOUCXOXKACHUE. MeToabl acTpoPu3NIeCKUX uccienoBanmii. Paguoreneckornbl. CieKTpaabHBINA
aHaJIU3 HEOECHBIX TEI.

JIB>KeHHEe KOCMUYECKMX OOBEKTOB B TOJIE CHIIBI TATOTEHHUs. Mcronb3oBaHuE pe3yJIbTaTOB
KOCMHUYECKUX UCCIEAOBAHNUN B HAYKE, TEXHUKE, HAPOJHOM XO3SMCTBE.

Pe3epBHoe Bpems (14 u)

10 kaace (70 4, 2 4 B He1eNM10)

Beeaenne (1 u)

®usnka — Hayka o npupone. Haydnsle METOIBI IO3HAHUS OKPYKAKOLIETO MUPa U UX OTINYUSA
OT JIPYTUX METOJOB IT0O3HaHUs. PO SKCIIEpUMEHTa U TEOPHUH B

mporecce MO3HaHus npupoasl. Moodenuposanue usuueckux saerenuil u npoyeccos. Hayunble
runotre3bl. Pusndeckue 3aKoHbl. PU3HUECKUE TEOPUU. I paHUIIbI

MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB M Teopwil. OCHOBHBIC JIEMEHTHI (PU3MUYECKOW KapTHHBI
mupa. [Ipunyun coomeemcmeus.

Kaaccnueckass Mexanuka (22 u)

OcHoBanne Kiaaccuyeckoii Mmexanmku. Kiraccmueckas mexaHwka — (yHIaMEHTaIbHAs
¢usnveckas teopus. MexaHnnueckoe ABrkeHHe. OCHOBHBIC MOHATHUS KJIACCHYECKOW MEXaHUKU:
MyTh U NEPEMEIIEHUE, CKOPOCTH,

YCKOpeHHe, Macca, cuiia. Maeann3upoBaHHbie 00bEKTHI (PU3UKH.

Anpo kiaaccnueckoil MexaHukH. 3akoHbl HpioToHa. 3akoH BceMHUpHOro Tsrotenus. [IpuHumn
HE3aBUCUMOCTH JieHcTBUS cwil. llpuHnun orHocutenbHOCcTH [anumies. 3aKOH COXpaHEHUs
HMITyJIbCA. 3aKOH COXPAaHEHUS MEXaHUYECKOI HEPTUu.

CaencrBus Kjaaccuyeckoil Mmexanuku. HebecHas mexanuka. bammmcruka. OcBoeHue KocMmoca.
I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.

MouaexyasipHas ¢pusuka (34 41)



OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOpUuH

cTpoeHus BelecTna (3 )

Temnosle siBiaeHUs. Makpockonuueckass cucrema. CTaTUCTUYECKUMM W TEPMOJAMHAMUYECKUN
METOAbl HU3YUYEHUS MAaKPOCKOMMYECKUX CHUCTeM. (OCHOBHBIC TOJOXKEHHUS MOJICKYJISIPHO-
KHHETUYCCKOW TEOPHH CTPOCHHUS BEIIECTBA U UX IKCIEPUMEHTAIbHOE 00OCHOBaHHME. ATOMBI U
MOJICKYJIBI, UX XapaKTEPHUCTHKHU: pa3Mepbl, Macca. MomsipHass macca. [loctosiHHass ABoraapo.
KomngectBo

BemiecTBa. J[Bmwkenne moisekyn. bpoyHoBckoe apmwkenue. duddysus. CKOpPOCTh ABIKEHHS
Mosiekys1. CKOpOCTh JBM)KCHHS MOJIEKYJ M TeMIiepaTypa Tena. B3aumopaeicTBue MOJEKya U
aToMOoB. [lomenyuanvhas dHepaus 83auUmMo0eticmausi MOJIeKyil.

OcHOBHBIC IOHATHSA

1 3aKOHbI TEPMOAMHAMHUKH (6 )

TennoBoe aBmwxkeHue. TepmoguHamuueckass cuctema. CocTosiHME TEPMOJMHAMHYECKON
cucteMbl. Ilapamerpsl cocrosHusa. TepmoaMHaAMHYECKOe paBHOBecue. Temreparypa.
TepmoauHaMuyeckas IIKaga Temreparyp. AOCOJIOTHBIM HyJb TeMIepaTrypbl. BHYTpeHHss
sHeprus. KomnuectBo temnorel. Pabota B TepmoauHamuke. [lepBblii 3aKOH TEpMOAMHAMUKH.
HeoOpaTtumocTs TemnoBbIX npoieccoB. BTopoil 3akOoH TepMOAUHAMHMKH, €r0 CTaTUCTHYECKUMN
CMBICIL.

CBoiicTBa raszos (17 u)

Mopeny wuneanbHoro raza. (OCHOBHOE YpPaBHEHHE MOJICKYJSIPHO-KMHETHUECKOM TEOpUH
uJealbHOrO Trasza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KUHETHUYECKOW HSHEpPTruu
TEIUIOBOTO  JIBMKEHHSI YaCTUI] BEIIECTBA. YPABHEHHE COCTOSIHUS HWJCAIbHOrO  rasa.
M3ompoueccel. ['azoBeie 3akoHbl. AnuabarHblii mpouecc. [IpumeHeHHE MEpBOro 3aKoHa
TEPMOJMHAMUKH K U30IIPOLIECCAM.

Mogens peanbHOro rasza. Kputumueckas temmneparypa. KpuTuueckoe COCTOSIHHME BEIECTBA.
HaceiienHplif 1 HEHACHIMICHHBIA TMMap. 3aBUCMMOCTH JABJIEHUS HACBHIIIEHHOTO Iapa oOT
Temneparypbl. AOCOJIIOTHAs W OTHOCHUTENbHAs BIAXXHOCTh Bo3ayxa. Touka pocbl. M3mepeHue
BJIAKHOCTH BO3/lyXa C TOMOIIBIO TUTPOMETPA U

nicuxpomerpa. [Ipumenenue razos B Texuuke. [IpuHiunel paboTsl TemmoBbix asurateneit. KI1JI
TEIUIOBOrO ABHrareiis. TersoBele aBUrarenu. MaeanbHbld TEIIOBOM JBHUrarenb. [IpuHImn
paboThl XOJOAUIBLHON MamuHbL. [IpuMeHeHNne TeIIOBBIX JBUTATENICH B HAPOIHOM XO3SMCTBE U
OXpaHa OKPY’KarOLIEH Cpeibl.

CBoiicTBa TBepAbIX TeJl

U kuaKocTeit (8 1)

CrpoeHue TBepaoro Kpucramwimdeckoro Teia. Kpucrtamnmueckass — pemerka.  Tumsl
KpUCTAINIMYECKUX pemeTok. [lonukpucramn M MOHOKpPUCTAI. AHH30TPOIUS KPUCTAILIOB.
Hedopmarus TBepaoro tena. Buabl nedopmanuu.

Mexannyeckoe HampspbkeHue. 3akoH ['yka. Ilpemen mpouyHocTtu. 3amac MPOYHOCTH. YUET
MIPOYHOCTU MAaTEpUajJoB B TEXHHUKE. MexaHMYeCKHe CBOWCTBAa TBEPABIX TEJ: YNPYrocTb,
MIPOYHOCTh, IIACTUYHOCTb, XPYHKOCTb. PeanvbHulil Kpucmani. Ynpasnenue mexanuyeckumu
ceoticmeamu meepovix men. JKuokue kpucmanivl u ux npumenenue. AMOpPHHOE COCTOSHUE
TBepaoro tena. [lonumepsl. Komnosuimonsele Matepuaiisl U UX pUMeHeHue. Hanomamepuansi
u nHanomexuonozusi. Mozaenpb KUaKoro coctosiHus. CBONCTBA MOBEPXHOCTHOIO CJIO0S MKUAKOCTH.
[ToBepxHOCTHOE HaTsKeHUE KkuaKocTer. CMaunBanue. KanmiispHOCTb.

duexkTpoanHamuka (11 u)

JdaexktpocraTuka (11 u)



Onektpuyeckuil 3apsia. J[Ba poaa 3IEKTPUYECKUX 3apsiaoB. JIMCKPETHOCTH SJIEKTPUUYECKOTO
3apsa. OJEMEHTApHBIM JJICKTPUUECKUW 3apsif. OJEKTpu3alusi Tell. 3aKOH COXpaHEHUS
anekTpuyeckoro 3apsina. 3akoH Kynona. Onekrpocratnueckoe mose. HanpshkeHHOCTH
JJEKTpOCcTaTHUecKoro mois. IlpunHnun cynepno3unuu nosed. JIMHUM  HanpsHKEHHOCTH
AEKTPOCTATUYECKOTO

1oJisg. DJIEKTPOCTATUYECKOE I0JIE TOUEUHBIX 3apsAaoB. OJTHOPOJHOE AIIEKTPOCTATUYECKOE IOJIE.
[IpOBOIHUKY M TUANEKTPUKU B AIEKTPOCTATUYECKOM

nmone. PaGora ® mTOTeHIMANbHAs SHEPrHs ODIEKTPOCTaTHYeCKOro mojs. lloTeHmman
ANEKTPOCTaTUYECKOr0 ToJs. Pa3zHocTh mnoTeHuuanoB. CBA3b MEXIY HANPSKEHHOCTHIO
ANEKTPOCTATUYECKOTO OIS U Pa3HOCTHIO MOTEHIIMATIOB. DJIEKTpUYEcKasi EMKOCTb POBOJHUKA U
KOHJIEHCaTopa. EMKOCTh IJIOCKOTO0 KOHAEHCATOpa. ODHEPrHsl AJIEKTPOCTATUYECKOro MOJIs
3apsHKEHHOT0 KOHAEHCATOPA.

Pe3epBHOe Bpems (2 u)

11 knace (70 4, 2 4 B He1eNN10)
JuiekTpoaAnHaAMuKa (39 u)

IHocTosiHHBIN d1eKTpUYecKUil TOK (12 u)

Hcropuyeckue MNpeAnoChIKM Y4YEHUS O TIOCTOSIHHOM DJJIEKTPUYECKOM TOKE. Y CIIOBUS
CYLUIECTBOBaHMs  DJJIEKTPUYECKOTO  TOKAa.  OJNeKTpoiaBmxkymas  cuna.  Cmayuonapuoe
anekmpuyeckoe none. DINEKTPUYECKHH TOK B MeTamuiax. Cea3vs cuabl moxa ¢ 3apaoom
anexkmpona. IIpoBogMMOCTE B pa3iauuHbBIX cpegax. 3akoH Oma i1 TONHOM  Lemw.
DneKTpUUecKue LEeNU C MOCIeAO0BaTENbHBIM U MapauieIbHbIM COEAMHEHWEM IPOBOJIHUKOB.
[IpuMeHeHNE 3aKOHOB TMOCTOSHHOIO TOKa. Iepmonapa. llpumeHeHHE 3IEKTPONPOBOJHOCTH
xuakoctu. [Ipumenenne BakyymHbIX TpuOopoB. [Ipumenenne ra3osbix paspsanos. [Ipumenenue
MOJIyIPOBOIHUKOB.

B3aumocBs3b 3J1eKTPHYECKOT0 U MATHUTHOTO moJiel (8 1)

MarnuTtHoe mnoje. BeKTop MarHMTHOM WHAYKIMHU. JINHMM MAarHUTHOM MHAYKUMU. MarnuTtHoe
rnoJje Toka. /[elicTBre MarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM.

JlelicTBME MarHUTHOIO TOJISI HA JBWXKYIIMECA 3apsKCHHbIE YacTulbl. [IpuHOUI neicTBUS
ANEKTPOU3MEPHUTEIBHBIX TPUOOPOB. SIBJIICHWE JIIEKTPOMATHUTHOW WHAYKIHUUA. MarHuTHBINA
notok. D/1C unayKkuuu. 3aKOH JIEKTPOMArHUTHOMN

uaaykuuu. [lpaBuno Jlenma. BuxpeBoe anektpuueckoe mode. HMHOYKYUOHHBIL MOK 8
NpPOBOOHUKAX, O8udCYWUXcs 8 macHumuom noie. CaMouHAyKIus. THIyKTHBHOCTS.

DJIeKTPOMATHUTHBIE KOJIEOAHUS U BOJIHBI (7 1)

Hcropuss pa3BuTus Y4YEHHs O CBETOBBIX SBJICHUAX. KOpIyCKyJIsIpHO-BOJIHOBOW Oyallu3M.
CBoOomHbIE MexaHMUecKue Konebanus. ['apmonmyeckue konebanus. KoneGaTenbHBINH KOHTYD.
CBoOoaHbIe 2NEKTpOMarHuTHBIC Kosiebanus. [IpeBparienue sHepruu B K0y1e0aTeIbHOM KOHTYPE.
[lepron 31EKTPOMArHUTHBIX KoJeOaHWW. BBIHYXIEHHBIE 3JIEKTPOMATHUTHBIE KOJEOAHMUS.
[TepemennsbIit anekTpuueckuit Tok. ['enepaTop nepemenHoro Toka. Tpancdopmarop.
OnexrpoMaruutHoe mnosie. ['unoreza Makcsenna. Mexannueckue BoHbL. M3iydyeHue u npuem
ANEKTPOMArHUTHBIX BOJIH. OTKpPBITHIA KojeOaTenbHbI KOHTYp. CKOPOCTh 3J€KTPOMArHUTHBIX
BOJIH. PazBuTHe cpencTs CBA3HU.

OnTuka (7 4)
DOnexkTpoMarHuTHas npupoja cBera. [IOHATHS W 3aKOHBI N€OMETPUYECKOW ONTUKU. 3aKOHBI
pacnpocTpaHeHus cBeTa. X0/ JIydel B 3epKajax, Mpu3Max U JuH3ax. Popmysia TOHKON JIMH3BI.



Onrtuyeckre npuOopsl. BoHOBBIE CBOWCTBa cBeTa: WMHTEpGhEpEHIHs, TUPPaKIUs, TUCTICPCHS,
nosispuzanus. CKOpocTh CBETa U ee

OKCIICPUMCHTAJIbHOC OIIPCACIICHUC. SHGKTpOMaFHI/ITHI)IC BOJIHBI Pa3HbIX AHWAIIA30HOB H HX
MPaKTUYECKOEe TIPUMEHEHHE.

OcHOBBI cTIeNNATBHOI TEOPUH OTHOCUTEJIBHOCTH (5 1)

[IpencraBneHust KiacCMYecKOW (HU3UKM O TPOCTPAHCTBE M BPEMEHHU. OIIEKTPOAMHAMHUKA H
MPUHIUI OTHOCHUTENBHOCTU. [locTynmaTel crienuanbHONH TEOPUH OTHOCHUTENBHOCTH. [Ipobiema
ooHogpemennocmu.  OmHocumenbHoCms — ONUHLL  OMPE3K08 U NPOMEJICYMKOE  BPEMEHU.
Onemenmol peaamugucmckou OuHamuky. B3auMoCBsI3b MacChl ¥ YHEPTUU.

JJieMeHThI KBaHTOBOH ¢u3uku (20 u)

®otorpdexr (5 u)

doroaddexr. 3akoHbl orodddekra. ['mmoresa Ilmanka o kBaHTax. DOTOH. YpaBHEHHE
dorordpdekra. Dotornmementsl. [mnoresa nme bpoiis O BOJTHOBBIX CBOWCTBAaX YACTHIL.
Kopnyckynsprao-BonHoBoit ayanusMm. JlaBnenue cBeta. COOTHOIIEHHE HEONpeAeIeHHOCTEN
['eitzendepra.

Crpoenne aToma (5 )
OmnsiTel Pezepdopna. Ctpoenne aroma. KBantoBeie mocTyiarsl bopa. CHekTpsl HCITyCKaHUS U
noryoenus. Jlazepsl.

ATomHoe sigpo (10 )

PaguoaxktuBHOCTh. CocTaB aromHoOro aapa. [IporoHHO-HENTPOHHASI MOAETH SApA.

SnepHble cuibl. DHEPTHs CBS3M aTOMHBIX siziep. JledexT macchl. PannoakTuBHBIE TpeBpaIieHusl.
[Tepuon monypacmnana. 3akoH paJuoOaKTUBHOTO pacnaza. SaepHoie

peakiuu. DHEePreTUUYECKUN BBIXOM SIACPHBIX peakiuid. [enenue saep ypana. llenmHas peakims.
SAnepHslii peakTop. SnepHas sHepreTuka. Juepeus cunmesa

amommubix s0ep. buonormueckoe IeHCTBUE pPaJAMOAKTUBHBIX H3IydeHHH. Jlo3a wu3nydeHus.
OneMeHTapHble 4acTUIbl. DyHIaMEHTAbHBIE B3aMMOACUCTBUS. Kiaccwl ¢yHOamenmanvHbix
yacmuy.

AcTtpodusuxa (8 u)

DJieMeHThI acTpopu3nku (8 u)

Crpoenne u cocraB CojHEUHOH cucTeMbl. 3B€3llbl U HCTOUYHUKM WX 3HEpruu. BHyTpeHHee
crpoeHue CosnHua. COBpeMEHHbIE NPEACTABICHUS O NPOMCXOXkKAECHUU U 3Bomonuu CosHua u
3Be3l. ['amaktuka. Tunsl ranaktuk. Beenennas. Kocmozconus. IIJpuMeHMMOCTh 3aKOHOB (PU3UKU
Uil OOBSICHEHUS IPUPOII HeOEeCHBIX 00beKTOB. [IpocTpaHcTBeHHBIE MacITaObl HAOIIOAAEMOM
BceneHHoii 1 MPUMEHUMOCT (PU3NIECKUAX 3aKOHOB.

Pe3epBHoOe Bpems (3 u)

q)Oprl TEKYLIECTr0 KOHTPOJIA A l'[pOMC?KyTO‘lHOﬁ aTreCcTalum

IIpn wu3ydyeHMHM Kypca OCYIIECTBIIACTCS KOMIUIEKCHBIM KOHTPOJb 3HAaHUNW M yMEHUU
yydalmxcs, BKIOYAIOMIMA TEKYIIUH KOHTPOJb B IPOLIECCE M3YyUEHUs Marepuaia, pyOexHbIN
KOHTPOJIb B KOHII€ M3Y4YE€HUs 3aBEPIICHHOIO Kpyra BOIIPOCOB M MTOTOBBIM KOHTPOJIb B KOHIIE
nu3ydyeHust kypca. IIpeamnonaraercss coueraHue pasziauuHbIX (OpPM NMPOBEPKH 3HAHUN U YMEHHUU:
yCTHasi IIPOBEpPKa, TECTUPOBAHME, NTMCbMEHHAs NpoBepka. KpoMe TOro, y4umThIBae€TCsS y4acTHe
yUYalIuXxcsi B JTUCKYCCUSIX TPHU OOCYKIACHWHU BBIIOJHEHHBIX 3aJaHWM, OIECHHMBAIOTCSA pedeparts
YYAIIHUXCS U PE3YJIbTATHI IPOEKTHOM IEATEIBHOCTH.



dopMaMu KOHTPOJIS SABISIETCS MMPOBEACHNE TIPOBEPOYHBIX U KOHTPOJIBHBIX paboT 1Mo TeMam, a
TaK)kKe TECTUPOBAHUE 110 TEMaM.



