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[MOACHUTEJIBHAA 3AITMCKA
PaGouas mporpamma cocTaBjieHa Ha OCHOBE:

o [Iporpammel cpeanero oOmiero oopasoBanus s 001Ie00pa30BATENBHBIX YUPEIKICHHIMA
«Dusuka. AcrpoHomusi» 10-11 kmaccer (6a30BbIl ypoBeHb); coctaButenn B. A. Kopoun B.
A. Opnos, «/Ipoda» 2010 T.

e YueoOHoro miana MOBY «COIIl «Auunackuii LIO»;

eC  yuerom  TpeboBaHuil  (enepasbHOTO  KOMIIOHEHTa  TOCYIapCTBEHHOTO

00pa30BaTebHOTO CTaHJapTa CPEIHETO O0IIer0 0Opa3oBaHus;

¢C  uCHONB30BaHHMEM  pEKOMEHAauui  nporpammsl  aBropa-cocraButens  C.A.

TuxoMupoBoi;
[TpennogaBanue Bemercst mo yueOHuKy: C.A. Tuxomupona, b.M. fABopckmii «®Dusuka-10»
«®wuzuka-11», Muemosuna, 2017 r.

Iean n3yyenus Gu3nkn
H3yuenue uzuku 6 o0pazoeamenvbHulX yUpeHcOeHUAX HANPAGIeHO HA 00OCHIUMCEHUEe
cnedyrouwux yeneii:

® (0c60eHUe 3HAHUI O MEXAHUYECKUX, TEIUIOBbIX, JJICKTPOMAarHUTHBIX M KBaHTOBBIX
SABJICHUSAX; BEIMYMHAX, XapAKTCPU3YIOLUIMX OTU SBJICHUSA;, 3aKOHAX, KOTOPbIM OHU
MOJYUHSIOTCS; METOJaX HAy4YHOTO MMO3HAaHUS MPUPOILl U (OpMHpPOBAHHE HA STOM OCHOBE
IpeCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA;

® o6nadenue yMeHuAMU TIPOBOIUTH HAOIIOJEHUS NPUPOIHBIX SBICHUH, OINUCHIBATH H
000011aTh pe3ynbTaThl HAOIIOACHH, HCIOIB30BATh MIPOCTHIE U3MEPHUTENIbHBIE TPUOOPHI AJIs
U3y4deHUs1 PU3NUECKUX SIBJICHHI; TPEACTABIISATH PE3YJIbTAThl HAOIIOACHUN I U3MEPEHUI C
MOMOIIbIO TAOJINII, TPAPUKOB M BBIABJISITH HAa ITOW OCHOBE AMIIUPHUYECCKHUE 3aBUCUMOCTH;
MPUMEHSATH MOJYyYEHHbIC 3HAHUS JJIS1 OOBSICHEHUSI Pa3HOOOPA3HBIX MPUPOIHBIX SIBICHUN U
IIPOLECCOB, IMPUHIMIOB JACHCTBUS BAXXHEUIIMX TEXHUYECKUX YCTPOWCTB, JJISI PELICHUS
bu3nUecKux 3a1a4;

® pazeumue TO3HABATEIILHBIX MHTEPECOB, MHTEIUIEKTYAbHBIX U TBOPUECKHUX CIMOCOOHOCTEH,
CaMOCTOSITENIbHOCTH B TIPUOOPETEHUH HOBBIX 3HAHUU MPHU pelieHud (GU3NYECKUX 3a1ad u
BBITIOJIHEHUH SKCIEPUMEHTAIBHBIX HCCIIEOBAHUN C HMCIOJIb30BaHUEM WH(OPMAITHOHHBIX
TEXHOJIOTHIA;

e gocnumanue YOCXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS TMPHUPOJBI, B HEOOXOIUMOCTH
Pa3yMHOT'O MCIOJb30BAHUS JOCTHKEHU HAYKH M TEXHOJIOTUN JUISl JAIbHEHIIEro pa3BUTHS
YeJI0BEYECKOro OOIIECTBA, YBAXKEHHUS K TBOpIAM HAyKH M TEXHUKH; OTHOILICHUS K (pu3uke
KaK K 2JIEMEHTY OOIIIeUeIOBEYECKOM KYIbTYPHI;

® NpUMEHEHUue NOJYYEHHbLIX 3HAHWN U YMEHuU JJIs1 PELICHUS MPAKTUYECKUX 3a]ad
MOBCEIHEBHOM JKM3HM, ANl oOecrieueHuss O0e30MacHOCTH CBOEW KHU3HU, PaIllMOHaIBLHOTO
MIPUPOAOIIOIB30BAHUS M OXPaHbl OKPYKAIOIIEH CPEIbl.

B 3a1aum o0yuenus ¢pusuke BXOAST:

- Pa3BUTHE MBIILJICHUS yJamuxcs, OPMUPOBAHUE Y HUX YMEHUN CaMOCTOSTENILHO MPHUOOpETATh
Y IPUMEHSTH 3HAHUS, HAOII01aTh U OOBSICHATH GU3UYECKUE SIBIICHUS,
- OBIAJICHHE IIKOJHHBIMHU 3HAHUSMHU 00 JKCHEPUMEHTANbHBIX (DaKTax, MOHSITHUSIX, 3aKOHAX,
TEOpHUsAX, METOAaX (U3NYECKOM HAayKH; O COBPEMEHHOW HAay4yHOW KapTHHE MHpa; O IIMPOKHX
BO3MOXKHOCTSIX IPUMEHEHUS (PU3MYECKHUX 3aKOHOB B TEXHUKE U TEXHOIIOTUH;
- YCBOCHHE MIKOJIBHUKAMH UJIEH €IMHCTBA CTPOCHHSI MaTEPUU M HEMCUYEPITAEMOCTH TIPOIecca ee
MO3HAHUS, TIOHUMAaHHUE POJIU MPAKTUKH B MIO3HAHWU (DU3UUYECKUX SIBJICHHUN U 3aKOHOB;
- (opmupoBaHHE TMO3HABATEIHLHOTO HMHTEpeca K (U3UKE W TEXHHUKE, PA3BUTHE TBOPUYECKUX
CIIOCOOHOCTEHN, OCO3HAHHBIX MOTHMBOB YYEHWs; MOATOTOBKA K MPOJODKEHHIO 00pa3oBaHUS U
CO3HATEILHOMY BBIOOpY TIpodeccum.

VYyeOnass mporpamma 1o (¢GU3MKE Ui CpeaHedl  00meoOpa3oBaTebHON  IIKOJIBI
COCTaBJICHA HA OCHOBE 00513aT€IILHOI0 MUHUMYMa COJIepKaHus (PU3nIecKoro o0pa3oBaHusI.




MecTo npeaMera B y4eOHOM ILJIaHe
DenepanbHbIi 0a3UCHBIN yUeOHBIH M1aH 111 00pa3oBaTeNbHBIX yupexaeHuii PO
oTBOAUT 136 4 1151 00s13aTeILHOTO U3Y4YeHUS (U3UKHA Ha 6a30BOoM ypoBHE B 10-Mm 1 11-m
KJ1accax (1mo 68 4 B KaKJI0M U3 pacuéra 2 4 B HEJIETIIO).

COILEPKXAHUE KYPCA

®wusuka 10-11 xnace (689 + 68 4.). Tuxomuposa C.A.
* ®u3MKa U MeTO/Ibl HAYYHOI0 MO3HAHMA. 1 u
®dusuka — Hayka o npupoze. Hayunsie MeTObI TIO3HAHUS OKPYXKAIOLIEr0 MUPA U UX OTIUYMS OT
JPYTHX METOJOB I0O3HaHUsA. POJIb SKCIIEpUMEHTa ¥ TEOPUHU B IIPOLECCE ITO3HAHUS IIPUPOJIBI.
Mooenuposanue guzuueckux senenuii u npoyeccos:. Hayunsie runotessl. GusndecKkue 3aKOHbL.
dusnueckue Teopun. I panuyvl npumeHUMocmu husuieckux 3axonos u meopui. Ipunyun
coomeemcmausi. OCHOBHBIE AJIEMEHTHI (PH3NUECKON KaPpTHHBI MUPA.
* Mexanuka. 29 u
Mexanuueckoe nuxkenue. [lepemenienue. Ckopoctb. OTHOCUTENBHOCTh MEXAHUUYECKOTO
JBIKECHUS. Y CKOPEHHE. Y paBHEHHE IPSIMOJIMHENHOIO PABHOMEPHOI'O M PaBHOYCKOPEHHOTO
JIBWKEHHs. PaBHOMEPHOE ABMKEHUE 110 OKPYKHOCTH. LIeHTpoCcTpeMHUTENIBHOE YCKOPEHHE.
[Tpunuun otHocuTenbHOCTH ["anuies. 3akoHbI AMHAMUKH. 3aKOH BCEMUPHOTO TAroreHus. Cumna
TpeHUs. Y CIOBUS PABHOBECHS TEII.
3aKOHBI COXPAaHEHMsI UMITYJIbCA U SHEPTHU. M cnonv3oeanue 3aKOH08 MeXanuku 0 00baCHeHUs
08UDICEHUs HeOeCHbIX mel U OISl pa3eumus KoCMuyeckux ucciedosanuti. I panuyot
NPUMEHUMOCTNU KIACCUYECKOU MEXAHUKU.
Hemonctpanuu (/). 3aBUCMMOCTh TpaeKTOpPUHU OT BbIOOpa cucTteMbl oTcuéra. [lagenue Ten B
BO3JyX€ U B BakyyMe. SIBnenue nuepuun. CpaBHEHHE Macc B3aUMOJEHCTBYIOIIUX Tell. Bropoii
3akoH HprotoHa. M3mepenune cuit. CinoxkeHue cuil. 3aBUCUMOCTb CUJIbI YIIPYTOCTH OT
negopmanuu. Cuibl TpeHus. Y ciloBUs paBHOBecHs Tel. PeakTuBHoe nBrxkenue. [lepexon
MOTEHLMAIbHON PHEPTHH B KUHETUYECKYIO U 00paTHO.
JlaGopatopusie pabotsl (JIP). I3mepenue yckopeHHs TpH MPSIMOJIMHEHHOM paBHOMEPHOM
JIBWKECHHUH. VI3yueHne NBUKEHHUs Tell IO OKPYKHOCTH IO I€UCTBUEM CHIIBI TSKECTH U CHIIBI
YIIPYTOCTH.
* Mouekyasipuas ¢pusuka. Tepmoannamuka. 18 g
OcHOBHBIE NOJ0XKEHUS MOJIEKYIsIpHO-KMHeTHYeckoi Teopun (MKT) crpoenus BemiecTBa 1 UxX
AKCIIEpUMEHTAIIBHBIE JI0Ka3aTenbcTBa. KonndecTBo BemecTBa. Moens uaeanbHoro rasa.
W3omnporeccs B razax. YpaBHEHUE COCTOSTHUS HaeanbHoro raza. OcHoBHoe ypaBHenne MKT.
AOGcomoTHas TeMIiepaTypa Kak Mepa cpeHel KUHeTHUeCKOW SHEPIUHU TEIJIOBOTO JBM)KEHUS
yacTull BeuecTBa. CTpoeHHe U CBOICTBA KUAKOCTEN U TBEPABIX Tell. [1epBbiii 3akoH
TEPMOJIMHAMMKH U €0 MpUMEHEeHHe K n3zonpoueccam. I[lopsook u xaoc. Heobpamumocmo
mennogulx npoyeccos. TennoBsle JBUTATENN U OXPaHa OKPYKAIOIIEH Cpebl.
. Mexanuueckasi MoziesIb OpOyHOBCKOTO JBMKEHUS. VI3MeHeHre JaBieHus ra3a ¢ "3MEeHEHUEM
TEMIEPATYPhI PU NOCTOSTHHOM 00BbEME. MI3MeHeHne 00bEMa ra3a ¢ N3BMEHEHUEM TeMIlepaTyphl
IpY TOCTOSIHHOM JaBlieHUH. MI3MeHenne o6bEMa rasza ¢ \3MEHEeHHEM JIaBJICHUs ITPU MOCTOSHHON
temnepatype. Kunenue Boapl Npy NOHMKEHHOM JIABJIICHUU. Y CTPOMCTBO MICUXPOMETPA U
rurpomerpa. SIBieHre moBepXHOCTHOTO HATSDKEHUS KUAKOCTH. Kpucrannudeckue 1 amopgHbie
Tena. OObEMHBIE MOJIENIN CTPOSHUS KPUCTAJUIOB. MOIeNn TeTIOBBIX ABUTaTENIEH.
JIP. OnbiTHas npoBepka 3akoHa ['eii-JItoccaka. MI3mepenue BIa)KHOCTH BO3yXa.
* DaekTpoamHamMmka. 62 4 (2 gaca 100aBJICHO U3 PE3ePBHOTO BPEMEHH I OoJiee
Ka4eCTBEHHOH MOATOTOBKU yJallIMXCsl K TOCYAAPCTBEHHOM HTOTrOBOM aTTECTaluN)
DJIEMEHTApHBIN JIEKTPUYECKHUN 3apsi. 3aKOH COXPAHEHUS IEKTPUIECKOTO 3apsaaa. 3aKOH
Kynona. Hanpsx€HHOCTB 35ekTpudeckoro noist. [lorennuan. Pa3HoCTh MOTEHIMAIOB.
DJeKTpruYecKass EMKOCTh. DHEPTHS NEKTPUUECKOr0 MO, DIEKTpUYECKUil ToK. 3akoH Oma 1ist
HOJTHOM LeTIn. Dekmpuueckuti mok 8 pazusix cpedax. MarnuTHoe 1noje Toka. MarHuTHas
naaykusa. Cuna Amnepa. Cuna JlopeHiia. 3akoH 3JIEKTPOMarHUTHOW UHAYKIIUW. DHEPTUS
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MarHUTHOTO MOJIA. MeXaHU4YecKHe U 3JIEKTPOMarHuTHbIe Kosebanus. IlepeMeHHbIN TOK.
DJIEKTPOMAarHUTHOE 1oJje. MexaHn4eckue 1 3JeKTPOMarHuTHbIE BOJIHBL. ['eoMeTpuyeckas
ornrtuka. Onrudeckue mpuoopsl. BomHOBBIE CBOICTBA cBeTa. BUIBI AJIEKTPOMArHUTHBIX
M3JIy4EHHUI U X IIpaKkTU4YecKue npuMeHenus. [loctynar bl cnenuanbHOM TEOpUU
OTHOCHUTEJIBHOCTH. 3aKOH B3aUMOCBSI3U MacChl U SHEPIUU.

. Onextpomertp. [IpoBOIHUKY B 3NEKTPUUECKOM MOJ€E. JJUIIEKTPUKH B SJIEKTPUUYECKOM IIOJIE.
DHeprus 3apsHKEHHOT0 KOHACHCATOpa. DIIEKTPOU3MEpUTENbHbBIE TPUOOPsl. MaruutHoe
B3auMo/ieicTBUE TOKOB. OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I10JIeM. MarHuTHas
3anuch 3ByKa. 3aBucuMocTh J/1C MHAYKIIMM OT CKOPOCTH M3MEHEHUSI MarHUTHOT'O ITOTOKA.
CBoOoIHBIE AEKTPOMArHuTHeIe Kojebanus. OciuiorpaMMa NepeMeHHoro Toka. ['eneparop
IIEPEMEHHOTr0 TOKa. M3myueHue u npuém 3J€KTPOMarHUTHHIX BOJIH. OTpaykeHUe U NPEIOMIIEHHE
3JIeKTpOMarHuTHeIX BosiH. MHTepdepennus ceera. Judpakuus cera. [lonydenue criekrpa ¢
noMoIIbI0 Ipu3Mel. [Tonydenue criekTpa ¢ moMousio AudpakuoHHoi pemérku. [Tonspuzamms
cseta. [IpsaMoinnHeliHOE pacipocTpaHEHNE, OTPAaXKEHHUE U IIpesoMiIeHue cBeTa. ONTH4ecKue
puOopbI

JIP. U3mepenne 3/1C 1 BHYTpEHHETr0 CONPOTUBIICHUS UCTOYHUKA TOKa. M3yueHue
II0CJIEZI0BATENBHOIO U HapajIeIbHOIO COEIMHEHUI NPOBOIHUKOB. ONbITHAs IPOBEPKA IpaBuUiia
Jlenua. M3y4yenue 351eKTpoMarHuTHOM MHAYKIMH. M3MepeHune nmokas3aTess IpeJoMIICHHs] CTEeKJIa.
Habmonenue cronrHoro u auHeiR4aroro cnekTpos. Habmonenne narepdepeHnnu u
mudpakuuu csera. OrnpeesneHue JUIMHbI CBETOBOM BOJIHBI.

*KBanToBasi ¢pusnka u 3;emenThl actpopusukn (Pusuka XX Beka. Ctpoenue BeesieHHoi).
28 u

CTO. ®oroadpdexr. [ unomesa I[lnanka o keanmax. Ypapaenue porodrpdexra. PoToH.
T'unomesa de bpotins o 6on1nosbIx ceoticmeax wacmuy. Kopnyckynapro-6o1uo6ou oyaiusm.
[Tnanerapnas monens atroma. KBantosbie moctysnatsl bopa. JIazepsl. Ctpoenue aToMHOTO sijpa.
SAnepubie cunbl. Jlepekt Macchl M SHEPIUs CBA3U spa. SaepHble peakuu. 3aKoH
paouoakmugHo2o pacnada. SnepHas 3HepreTuka. BausHue noHU3Mpyrolen paguaniy Ha
KUBBIE OPraHU3MBbL. /[03a usnyyenus. dnemenmapHule yacmuyvl. DynoamenmanvHoie
e3aumooeticmeus. ConHeuHas cucreMa. 3BE3/1bl 1 HICTOYHHMKH MX SHEpIruu. ['ajakTuka.
[TpoctpancTBeHHBIE MacLITa0bl HabM0HaeMoi Beenennoit. Cogpementvie npeocmasnenus o
npoucxoaxcoenuu u 3sonoyuu Connya u 36€30. Cmpoenue u 26oatoyus Beenennoil.

. ®orospdexr. JIuneituarsie criekTpsl u3nyueHus. Jlazep. CuéTunk HOHU3UPYIOIIMX YACTHIL.
JIP. M3yueHne TpeKOB 3apsiKEHHBIX YaCTHII.

TPEBOBAHMUS K YPOBHIO ITIOAT'OTOBKH BbBIITYCKHUKOB

B pe3ynbraTe n3yueHus: Gpu3MKu Ha 6a30BOM YPOBHE YUCHHK JOJKEH:

* 3HATH/MIOHUMATh:

— cmulen noHamu: GU3NYECKoe SBIeHHE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aUMOCHCTBHE,
9JICKTPOMArHUTHOE T0JIe, BOJTHA, (POTOH, aTOM, aTOMHOE SIIPO, HOHU3UPYIOIIHE H3TyICHUS,
TUTaHeTa, 3Be3/1a, TajakTuka, BeeneHnnas;

— cMbLCT husudecKux seauyul: TIepeMenieHne, CKOpOCTh, YCKOPEHHE, Macca, CHIIa, HMITYJIhC,
paboTa, MexaHHYeCKast SHEPTHs, TIEPUOJI, YACTOTA U aMIUIUTY1a KOIeOaHU, BHYTPEHHSS
SHEPTHUs, a0COJIFOTHAS TEMIIEpATypa, CPEIHSIS KHHETHYECKAss SHEPTHs YaCTHII BEIIEeCTBa,
KOJIMYECTBO TEIUIOTHI, AJIEMEHTAPHBIN dIIEKTPUUECKHUM 3apsi]], HAPSHKEHHOCTh YJIEKTPHUECKOTO
T0JIS1, PA3HOCTH MOTEHITUATIOB, YHEPTHS IIEKTPHUECKOTO TIOJIS, CHIIA TOKA, SJICKTPOIBHKYIIAs
CHWJIa, MAaTHUTHAsI UHAYKIUS, YHEPTUSI MAaTHUTHOTO TOJIS, TOKA3aTeNb MPEIOMIICHUS;

— CMBLCT PU3UYeCKUX 3aKOHO8 KITACCUYECKOW MEXaHUKH, BCEMUPHOTO TATOTSHHS, COXPAaHCHHUS
SHEPrUH, UMITYIIbCA U DIEKTPUIECKOT0 3apsiaa, TEPMOANHAMHKY, SJIEKTPOMArHUTHON MHIYKITHH,
dotordexra;

— 8KJIA0 pOCCULICKUX U 3aPYOeHCHbIX YUEHbIX, OKA3aBIINX HAOOJIbIlee BIUSHIE HA pa3BUTHE
busuky;

* YMETh:



— onucwieams U 00vACHAMb GU3NUECKUE SIBICHUS U CBOWCTBA TEJ: IBM)KEHUE HEOCCHBIX Tel U
HCKYCCTBEHHBIX CITyTHHKOB 3€MJIH; CBOMCTBA ra30B, JKUJIKOCTEH U TBEPIBIX TEII,
AJIEKTPOMAarHUTHYIO HHIYKIIUIO, PACIIPOCTPAHEHUE JIEKTPOMATHUTHBIX BOJIH; BOJHOBBIE
CBOIICTBa CBETa; U3JIyuEHHUE U MOTJIOIIEHUE CBeTa aTOMOM; (hoTodhPeKT;

— NPUMEHAMb NONYYeHHble 3HaHUs AJ1 PELLIEHUS HECIOKHBIX 33/1a4;

— omauyams TUIIOTE3bl OT HAYYHBIX TEOPUI; I€JaTh BBIBOJIBI HA OCHOBE SKCIEPUMEHTAIBHBIX
JTAHHBIX;

— NpUBOOUMb NpuUMepsl IPAKTUIECKOTO UCIIOJIb30BaHUS (PU3MUECKUX 3HAHUIL: 3aKOHOB
MEXaHUKH, TEPMOJAMHAMUKHU U AJIEKTPOJIMHAMUKYU B IHEPTETUKE; PA3IMUHBIX BUIOB
3JIEKTPOMArHUTHBIX U3JIyUYEHUN JUIsl pa3BUTUA PAANO- U TEIEKOMMYHHUKALUM, KBAHTOBOM
($U3UKK B CO3JJaHNU SICPHOM SHEPTETUKH, JTa3€POB;

— 80CNPUHUMAMb U HA OCHOBE IOJIYYEHHBIX 3HAHUU CAMOCMOAMENbHO OYEHUBAMD
uHpOpMaLHIo, coaepkanrytocs B coodmenusx CMU, natepHeTe, HAy4HO-TIOMYJISPHBIX CTAThIX;
* HCIOJIb30BATH NPUOOPETEHHBbIC 3HAHUS U YMEHHS B NPAKTHYECKOH 1eAITeJIbHOCTH U
NOBCEeIHEBHOM KU3HHU 1JIS:

— o0ecnieueHus1 6€30MaCHOCTH KU3HEEATEIILHOCTH B MPOIIECCE UCTIOIb30BAaHUS TPAHCIOPTHBIX
CPEICTB, OBITOBBIX AIEKTPOIPUOOPOB, CPEACTB PaAHO- U TEIEKOMMYHUKALIMOHHON CBS3H;

— OLICHKH BJIMSIHMS HA OPTaHU3M YeJIOBEKA U JIPyTUe OPraHru3Mbl 3arpA3HEHUsT OKPYKaOIIen
Cpe.ibl;

— PalMOHAJIBHOTO IPUPOJONOIB30BAHUS U 3aLIUThI OKPYKAIOIIEH Cpe/bl.



