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[MOACHUTEJIbHAA 3AITMCKA
PaGouas mporpamma cocTaBjieHa Ha OCHOBE:

e [Iporpammel cpeaHero (MOHOTO) 001Iero o0pa3oBaHus s 00IIe00pa30BaTEIbHBIX
yupexaeHuit «dusuka. Acrporomusi» 10-11 knaccel (6a30BbIi ypoBEHB); cocTaBuTean B. A.
Koposun B. A. Opnos, «/Ipoda» 2010 .

e YueoOHoro miana MOBY «COIIl «Auunackuii LIO»;

o C yueTom TpeboBanmii (herepaqbHOT0 KOMIIOHEHTA TOCYAaPCTBEHHOTO

00pa30BaTebHOTO CTaHJapTa CPEIHETO O0IIer0 0Opa3oBaHus;

o C 1CII0Nb30BaHMEM PEKOMEH 1Al IporpaMMebl aBTopa-cocraButens C.A.

TuxoMupoBoi;
[TpenogaBanwue Benercs no yuebunky: C.A. Tuxomuposa, b.M. fABopckuii «Duzuka-10»
«®usuka-11», Muemosuna, 2015 r.

Ienau nzyyenus Gpusnku
H3yuenue ¢uzuku 6 00pazoeamenvHLIX YUPeHcOEHUAX OCHOBHO20  00uleco
00pa306anua HANPABIEHO HA OOCMUIICEHUE CTIEOYIOUUX UeTlell:
® (0c60e€HUe 3HAHUII O MEXAHWYECKUX, TEIUIOBBIX, 3JEKTPOMAarHUTHBIX U KBaHTOBBIX
ABJICHUSX; BEJIMYMHAX, XapaKTEPU3YIOIIMX OSTU SBJICHMS; 3aKOHAaX, KOTOPHIM OHHU
HNOJYUHSAIOTCS; METOJaX Hay4yHOIo MO3HaHMs IpUpPOAbl U (OpMUpOBaHME Ha 3TOM OCHOBE
IpeCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA;
® o0gnadenue ymenuamu TPOBOIUTH HAOIIONCHUS IPHUPOJHBIX SBICHUH, ONUCHIBATH U
000011aTh pe3ysbTaThl HAOII0IEHUH, HCII0Ib30BATh MPOCThIE U3MEPUTENIbHBIE TPUOOPHI AT
U3YYEHHUS PU3NYECKUX SIBIICHUM; MIPEICTABIATh PE3YIbTaThl HAOMIOIEHUIN WK U3MEPEHUN C
IOMOILBIO0 Ta0aMLl, TpapUKOB U BBIABIATH HA 3TOM OCHOBE SMIIUPUYECKHE 3aBUCUMOCTH;
IPUMEHSTH MOJTYYEHHbIE 3HAHUS JUIsl OOBSICHEHUS Pa3HOOOPA3HbIX MPUPOAHBIX SIBICHUN U
IIPOLIECCOB, TPHUHLHUIOB JEHCTBUS BAXKHEHIIMX TEXHUYECKUX YCTPOMCTB, Ul DPELICHUS
buznyeckux 3aaay;
® pa3zeumue TO3HABATEIILHBIX UHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH,
CaMOCTOSITENIbHOCTH B NMPUOOPETEHUH HOBBIX 3HAHMH NpPHU pelleHud (QU3NYecKHX 3a1ad U
BBIMIOJTHEHUH SKCIIEPUMEHTAJIbHBIX MCCIEI0BAaHUN C HCIIOJIb30BAHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHIA;
® gocnumanue YOESKICHHOCTH B BO3MOXHOCTH IO3HAHUS NPUPOJBI, B HEOOXOAMMOCTH
pPa3yMHOI'0 UCHOJIB30BaHUs JOCTH)KEHUN HAYKU M TEXHOJOTUH ISl TalbHEUIIEro pa3BUTHS
4eJI0BEYECKOro OOIIeCTBa, YBaXKEHUS K TBOPLAM HAYKH M TEXHHKH; OTHOIIEHUS K (usuke
KaK K 3JIEMEHTY OOI11eueI0BEYECKOI KYIbTYpHI;
® npumeHeHue NONAYYEHHHLIX 3HAHUN W YMEHuil Uil PEUICHMs] TNPAKTUYECKUX 3aaady
MOBCEHEBHOM XU3HM, s oOecrieueHust Oe30MacHOCTH CBOEH JKM3HHU, PallMOHAIBHOIO
MPUPOIONIOIB30BAaHUS M OXPaHbl OKPYXKaIOUIeH cpebl.
B 3a1a4n o0yyeHus ¢pusnke BXOAAT:
- Pa3BUTHE MBIIIJICHUS yJaluxcs, pOpMUPOBAHUE Y HUX YMEHUN CaMOCTOSITENIbHO MPUOOpeTaTh
U IPUMEHATH 3HaHMsI, HAa0II01aTh U OOBSCHATH (PU3NUYECKUE SBICHUS;
- OBJIQJICHHE IIKOJbHBIMHU 3HAaHUSMU 00 HKCHEPUMEHTAJIbHBIX (DaKTax, MOHATHUIX, 3aKOHAX,
TEOPHsIX, METoJaX (PU3NYECKON HAyKH; O COBPEMEHHOM HAay4HOH KapTHHE MHUPA; O LIMPOKHX
BO3MOXKHOCTSIX IPUMEHEHUS (PU3NUECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUH;
- YCBOEHHE HIKOJBHUKAMH U €IMHCTBA CTPOCHUS MaTepUU U HEUCUEPIIAEMOCTH IMpoIiecca €€
MO3HAHUS, TIOHUMAaHKUE POJIU MPAKTUKH B MO3HAHWU (PU3UYECKUX SIBJICHUN U 3aKOHOB;
- (opmHpOBaHUE MO3HABATENBHOTO HHTEpeca K (PU3MKE M TEXHUKE, Pa3BUTHE TBOPUYECKHUX
CIIOCOOHOCTEHM, OCO3HAHHBIX MOTHMBOB YYEHHMsI; MOJATOTOBKA K MPOJOHKEHHIO 00pa3oBaHUS U
CO3HATEJNILHOMY BBIOOPY Mpodeccuu.
VYyebnas mnporpamMma 10 (QU3MKE I OCHOBHOW 00IIe00pa3oBaTeIbHON  IIIKOJIBI
COCTaBJIEHA Ha OCHOBE 0053aTEIbHOI0 MUHUMYMA CO/IepKaHus (PU3MUEcCKOro o0pa3oBaHusl.




MecTto npeamera B yueOHOM IIaHe
®denepanbHbIN 0a3WCHBIN YUeOHBIN TIJ1aH )11 00pa30BaTENbHBIX yUpexkaeHu PO
otBoaUT 136 u 1uist o6s13aTenbHOrO M3yueHust pu3uku Ha 6a3o0BoM ypoBHe B 10-Mm u 11-m
Kyaccax (1mo 68 4 B KaKI0M U3 pacuéra 2 9 B HEJIEIIIO).

COILEPKAHUE KYPCA

®dwuzuka 10-11 kmacc (689 + 68 4.). Tuxomupona C.A.
* ®u3uKa U MeTOAbI HAYYHOI' 0 MO3HaHus. 1 y
®usznka — Hayka o npupoae. Hayunele MeTOIbI TIO3HAHUS OKPYKAFOILIETO0 MUPA U UX OTJIIMYUSA OT
JIpPYrUX METOJOB NIO3HaHUA. POsb 3KCIIEpUMEHTA U TEOPUU B IIPOLIECCE ITO3HAHUS IIPUPOBI.
Mooenuposanue usuueckux senenuii u npoyeccoe:. Hayunvie runotespl. OU3nuecKue 3aKOHBI.
dusnueckue Teopun. I panuyvl NPUMEHUMOCMU U3ULecKux 3aKonos u meopuil. Ilpunyun
coomeemcmausi. OCHOBHBIE 3IEMEHTHI (PU3NUECKON KapTUHBI MUPA.
* Mexanuka. 29 4
Mexannueckoe neuxkenue. [lepememenne. Ckopocts. OTHOCUTEIBHOCTh MEXAHUUECKOTO
JIBUOKEHUS. Y CKOpPEHHUE. Y PaBHEHUE MPAMOJIIMHENHOTO PABHOMEPHOTO U PABHOYCKOPEHHOT O
JIBIKEHMS. PaBHOMEpHOE IBM)KEHUE 10 OKPYKHOCTHU. LIEHTpOCTPEMUTENIBHOE YCKOPEHUE.
[Tpunuun otHocuTenbHOCTH ["anuies. 3akoHbl JMHAMUKH. 3aKOH BCEMUPHOTo Tarotenus. Cuna
TpEeHMsI. Y CIIOBHS PaBHOBECHS TEIl.
3aKOHBI COXpaHEHUsI UMITYJIbCa U SHEPTUH. Hcnonv3oeanue 3aKOH08 MEXAHUKU 0151 00bACHEHUS
08UIICEHUs. HeOeCHbIX mel U OISl pa36Umus KOCMUYecKux ucciedosanu. I panuysi
NPUMEHUMOCTU KIACCUYECKOU MEXAHUKU.
Hemonctpauuu (JI). 3aBUcHMOCTb TpaeKTOPHM OT BbIOOpa cucteMsl oTcuéta. [lanenue ten B
BO3/JyX€ U B BakyyMe. SIBneHue nnepuuu. CpaBHEHUE Macc B3aUMOJEHCTBYOIUX Tell. BTopoii
3akoH Herorona. M3mepenue cuit. Cioxenue cui. 3aBUCUMOCTb CUJIBI YIIPYTOCTH OT
nedopmaruu. Cunel TpeHus. Y ciioBust paBHoBecus Tel. PeaktuBHoe nemxkenue. [lepexon
HNOTEHIMAJIBHON SHEPTUH B KHHETHUECKYIO U 0OPaTHO.
Jlaboparopusie padoTsl (JIP). U3mepenue yckopeHus npu NpsIMOJIMHEHHOM paBHOMEPHOM
JABrKeHUH. V3ydeHne qBUKEHMSI TEJ 10 OKPYKHOCTH IO I€HCTBUEM CHIIBI TSYKECTH U CUJIBI
YIPYTOCTH.
* MoJjekyasipHas ¢puszuka. Tepmoannamuka. 18 u
OcHoBHBbIE TIOJI0KEHUS MOJIEKyIApHO-KHMHeTHuueckoil Teopun (MKT) cTpoenus BemiecTa u ux
JKCIIEPUMEHTaJIbHBIE JOKa3aTenbcTBa. KommyecTso BeniecTsa. Moienb U1eanbHOro rasa.
N3omnporieccrl B razax. YpaBHEHUE COCTOSHUS HaeanbHOro raza. OcnoBHoe ypaBuenne MKT.
AOcomoTHas TemrepaTypa Kak Mepa CpeiHel KHHETUYECKOW SHEPTUu TEeIJIOBOTO JIBUKEHUS
yactul Beniectsa. CTpoeHHE U CBOMCTBA XKUAKOCTEN U TBEPABIX Tell. IlepBblil 3ak0H
TEPMOJMHAMUKH U €T0 MPUMEHEHHE K u3orpoueccam. [lopsaook u xaoc. Heobpamumocmo
mennogvlx npoyeccos. TennoBble JBUTATENIN U OXPaHa OKPYKAIOIIEH Cpebl.
. Mexanuueckast Mo/iesib OpOYHOBCKOTO JIBUKEHUS. VI3MeHeHe TaBiIeH sl ra3a ¢ Hi3MEHEHUEM
TEMIIepaTyphl IPH MOCTOSTHHOM 00b&Me. M3MeHeHne 00bEMa ra3a ¢ U3MEHEHUEM TeMIepaTypbl
IIPU MTOCTOSIHHOM J1aBiieHuH. VI3MeHeHne o0bEMa raza ¢ i3MEHEHHEM JIaBJICHUS MPU OCTOSTHHON
Temneparype. Kunenue BoJpl Ipy MOHMKEHHOM JIaBJIEHUU. Y CTPONCTBO IICUXPOMETPA U
rUrpoMerpa. SIBieHrne noBepXHOCTHOTO HAaTsKeHus xkuakoctu. Kpucrannnyeckue u amopdHbie
tesa. O0bEMHBIE MOJIENI CTPOCHUS KPUCTAIIIOB. MO/1e M TEIIOBBIX JBUTaTeNeH.
JIP. OnbiTHas nmpoBepka 3akoHa [ eii-JIroccaka. 3mepeHune BIaKHOCTH BO3/1yXa.
* Dy1ekTpoaMHaMuKAa. 62 4 (2 yaca 100aBI€HO U3 PE3EPBHOTO BpEMEHH s Ooiiee
KaueCTBEHHOW MOJIMOTOBKU y4YalIUXCs K FTOCY/IapCTBEHHOW HTOrOBOM aTTECTaIHH)
OnEeMEHTApHBIN ANEKTPUUYECKUH 3apsil. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3apsAa. 3aKOH
Kynona. Hanpsik€HHOCTE anekTpudeckoro nois. [lotennuman. Pa3HocTs NOTEHIMAIOB.
OnekTpudeckas EMKOCTb. DHEPTHUS 3JIEKTPUUECKOI0 MOJIs. DIEKTpUUECKU TOK. 3akoH Oma Juis
MTOJTHOM TETIN. DIeKkmpuiecKuti mox 6 pa3uuix cpedax. MarHuTHoe moJie Toka. MaraHuTHas
uHaykuus. Cuna Amnepa. Cuna JlopeHna. 3aKoH 31€KTpOMarHUTHOM MHIYKIUU. DHEPIHsI
MarHuTHOTO 1oJid. MexaHu4yecKHe U 3JIeKTPOMarHuTHele Kosiebanus. IlepeMeHHbIH TOK.
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DneKTpOMarHuTHoE 1noje. MexaHnueckue U 3JeKTPOMarHuTHhIE BOJIHBL. ['eomeTpuueckas
ontuka. Ontuyeckue npudOoprl. BoHOBEIE CBOMCTBA cBeTa. BHbI 251eKTpOMarHUTHBIX
U3JIy4CHUMM U UX IIPaKTUYECKHUE TpUMeHeHHus. [locTynar bl cienuanbHOM TEOpUU
OTHOCHUTEJIBHOCTH. 3aKOH B3aMMOCBS3U MAacChl U SHEPTUU.

JL. Onexkrpometp. IIpoBOTHUKH B 3IEKTPUUYECKOM I0JI€. J{MAIEKTPUKH B SJIEKTPUUECKOM IOJIE.
OHeprus 3apsKEHHOT0 KOHAEHCATopa. DJIEKTPOU3MEepUTENbHbIE TPUOOpsl. MaruuTHoe
B3aMMOJecTBHE TOKOB. OTKIIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM II0JIeM. MaruutHas
3anuch 3ByKa. 3aBUCUMOCTh DJIC MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO ITOTOKA.
CBo0OoaHbIE IIEKTPOMArHuTHBIE KoJebanus. OcuuiorpaMMa epeMeHHOro Toka. ['eneparop
IIEPEMEHHOT0 TOKa. M3imyuenue u npuém 2J€KTPOMarHuTHEIX BOIH. OTpaykeHUE U NPEIIOMIICHHE
AIIEKTPOMAarHUTHHIX BOJH. UHTepdepennus ceera. Judpakuus ceera. [lomydenue criekrpa ¢
noMoIlbko pu3Msl. [TomydeHnune crniekrpa ¢ noMousio AudpakiroHHo pemérku. [Tongpuszanys
cgeta. [IpsMoininHeliHoe pacipocTpaHEHHE, OTPAXKEHHUE U IIpesomiieHue cBeTa. OnTudeckue
IPUOOPHI

JIP. U3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKa. M3yueHue
II0CJIEZI0BATENBHOIO U NAPAJIEIbHOIO COEIMHEHUI IPOBOAHUKOB. ONBITHAS IPOBEPKA IPaBUiIa
Jlenna. M3y4yenue 351€eKTpOMarHuTHOM MHAYKIMK. MI3MepeHne nmokas3aTesist IpeaoMIICHHsI CTEKIIa.
HabGnronenue crutomHoro u nuHeituatoro cnekrpos. HabGmonenue nnrepdepenuu u
mudpakuuu ceera. OnpeneneHue JUIMHBI CBETOBOM BOJIHEI.

*KBanToBasi pusnka u 3j1eMeHThbI acTpopusuxu (Pusuka XX Beka. Ctpoenue BeesieHHoib).
28 1

CTO. ®otoadpdexr. [ unomesa I[Inanka o keanmax. Ypasuenue potodrpdexra. PoToH.
T'unomesa oe Bpoiins o 601106bIx ceoticmeax wacmuy. KopnyckyiapHo-601HO80U OYanusm.
ITnanerapnas moznens aroma. KBanroseie nocrynarsl bopa. Jlazepel. CTpoeHne aTOMHOrO spa.
SAnepusie cubl. JledekT Maccel M SHEPTHS CBS3U sApa. SIaepHbIe peakuu. 3aKon
paouoakmuenozo pacnada. SlaepHas sHepreTuka. BiusHue nonusupyromieil paguanuy Ha
JKUBbIE OpraHu3Mbl. /[o3a uznyuenus. SnemenmapHuvle yacmuyvl. PyHOaMenmaivhbie
ezaumooeticmeus. CoaHeyHast cucTeMa. 3BE3/1bl U MICTOYHUKH UX SHEPruu. | anakTuka.
[TpocTpancTBeHHbIe MaciITaObl HaOMIOAaeMol Beenennoit. Cogpemennvie npedcmasnenusi o
npoucxodcoenuu u 26onoyuu Coanya u 36¢30. Cmpoenue u s6ono0yus Beenennou.

. ®otordpdext. JluneituaTsie cnekTpsl n3aydeHus. Jlazep. CuéTurK HOHU3UPYIOMINX YaCTHULL.
JIP. M3yueHne TPEKOB 3aps’KEHHBIX YaCTHUII.

TPEBOBAHMUS K YPOBHIO ITIOAT'OTOBKH BbBIITYCKHUKOB

B pesynbrare nzydenus ¢pu3nku Ha 6a30BOM YPOBHE YUEHUK JJOJKEH:

* 3HATH/TIOHUMATh:

— cmulen nonsamuil: PU3NYECKoe SIBJICHNUE, TUTIOTE3a, 3aKOH, TEOPHUsl, BEIIECTBO, B3aUMO/ICHCTBHE,
AIIEKTPOMArHUTHOE TI0JIe, BOJTHA, POTOH, aTOM, aTOMHOE SIAPO, MOHU3UPYIOIINE U3ITyUCHUS,
TJIaHeTa, 3Be3/1a, rajlakThka, Becenennas;

— CMBICT PU3UYEeCKUX eUYUH: TIEpEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca, CUjla, UMITYIIbC,
paboTa, MexaHU4eCKast SHEPTHsI, IEPUO/, YACTOTA U aMIUTUTY/1a KoJieOaHUH, BHYTPEHHSIS
SHEprus, a0COMOTHAS TEMIIEPATypa, CPEAHSISI KHHETHUECKAast YHEPTHUS YaCTHUI[ BEIIECTBRA,
KOJTMYECTBO TEIUIOTHI, DJIEMEHTAPHBIN AJIEKTPUUCCKUH 3apsi/l, HAMPSHKEHHOCTD AIEKTPUIECKOTO
T0JIsI, PA3HOCTh MOTEHIIMAIOB, SHEPT U SJIEKTPUUECKOTO MOJIs, CHIIa TOKA, AIEKTPOIBHKYIIIAst
CHJIa, MAaTHUTHASI HHAYKIIHS, DHEPTHUSI MAarHUTHOTO TI0JIS, TTOKa3aTelb MPEJIOMIICHNUS,

— CMBICT PUBULECKUX 3AKOHO08 KITACCUYECKONH MEXaHUKH, BCEMUPHOTO TATOTEHUS, COXPaHEHUS
SHEPTUH, UMITYJIHCA B DJIEKTPUUYECKOTO 3apsi/ia, TEPMOJIUHAMHKH, JIEKTPOMArHUTHON HHIYKIIHH,
doroaddekra;

— BKIAO POCCULICKUX U 3aPYOENCHBIX YUEHBIX, OKA3ABIINX HAMOOJIBIIICE BIUSHUE HA PA3BUTHE
bu3uKy;

* yMeTh:

— onucwleamov u 00vsCHAMb PU3NUECKUE SIBJICHUS U CBOMCTBA TEJ: IBM)KCHUE HEOSCHBIX TEI U
MCKYCCTBEHHBIX CITYTHHKOB 3€MJIH; CBOMCTBA ra30B, JKUJKOCTEU U TBEPIBIX TEII,



SJICKTPOMArouTHYIO HHAYKIUIO, PACIIPOCTPAHCHUC SJICKTPOMATrHUTHBIX BOJIH; BOJTHOBBIC
CBOMCTBA CBETAa; M3JIyYEHUE U TOTJIOMICHHE CBeTa aTOMOM; (hOTOIPDEKT;

— NPUMeEHAMb NOJYYeHHble 3HAHUA IS PEIIeHUs] HECI0KHBIX 3a71ay;

— omau4ams TATIOTE3bI OT HAYYHBIX TEOPUH; IeaTh BBIBOIBI HA OCHOBE IKCIICPUMEHTAIBHBIX
JaHHBIX;

— npusoOUMs npuMepsbl TIPAKTHUECKOTO UCTIONB30BaHUS (PH3MUECKUX 3HAHUI: 3aKOHOB
MCXAaHUKH, TCPMOANHAMUKHA U BJICKTPOAMHAMUKHU B SHCPICTUKEC; PA3JIMIHbIX BUJI0B
AJIEKTPOMATHUTHBIX U3ITyYCHUH JIJISl PA3BUTHS PAJIMO- U TEIICKOMMYHUKAIIUH, KBAHTOBOU
(GU3HUKY B CO3[ITaHUM SIIEPHOU PHEPTETHKH, JIA3€POB;

— 8OCNPUHUMAMb M HA OCHOBE IOJTyYCHHBIX 3HAHUH CAMOCMOAMENbHO OYeHUBAMb
uHpOpMaLHIo, coaepkanrytocs B coodmenusx CMU, natepHeTe, HAy4HO-TIOMYJISPHBIX CTaThX;
* HCMOJIL30BATh NPHOOPETEHHBIE 3HAHUS U YMEHHS B MPAKTHYECKOii 1eATeJbHOCTH U
MOBCETHEBHOI KU3HHU J1JIs1:

— obecrieueHus1 0€30MaCHOCTH YKU3HECSTEIBHOCTH B TIPOIIECCE MCIIOIB30BAHUS TPAHCIIOPTHBIX
CPENCTB, OBITOBBIX AIEKTPOIPUOOPOB, CPEIICTB PATUO- U TEICKOMMYHUKAIIMOHHON CBSI3U;

— OIICHKH BIIMSTHYSI HA OPTaHK3M UYeJIOBEKA U JAPYTrUe OPraHU3Mbl 3arpsI3HEHUS OKPYKaIOIIeH
Cpensr,

— PaIMOHAIEHOTO MPUPOIOIIOIB30BAHUS U 3AIUTHI OKPYKAIOIICH CPEJIbI.



