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AHHOTAIMSA

K padoueil nporpamme «@Pusuka» 7-9 Kiaaccel

1. O0masi xapaKTepuCTHKA JMCHHUIIIHHbI

dusnKa SBISETCS CUCTEMOOOPA3YIOMIUM JJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (PM3MUYECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3yYaeMbIX XUMHUEH,
Ouosorueil, actrpoHomueil 1 (puU3NYECKO reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, TPEIOCTaBIIsIeT HamOoiee SICHbIE 00paslbl MPUMEHEHHS HAyYyHOTO METo/a

IIO3HaHUusA, TO €CTh crocoba MOJIYUCHUA NOCTOBCPHBIX 3HAHUM O MUpC.

2. Heab u 3aga4u
OnHa M3 THIaBHBIX 3a7ad (QU3HUECKOro o0pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B ()OPMUPOBAHMM ECTECTBEHHOHAYYHOH TIpaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaromuxcs.
Hean nzyvyenus pu3nKu:
e IprOOpeTeHNe UHTEPEca M CTPEMIICHHS 00yUaIOIIUXCs K HAYYHOMY U3yUYEHHIO IPUPOJIBI,
Pa3BUTHE UX MHTEJUIEKTYyaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®pa3BUTHE TIPEACTABICHUH O HAayyHOM METOAE€ TO3HaHuS U (OPMHUpPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
¢ hopMUpOBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa M3Y4YECHHS OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
¢ hopMUpOBaHME TPEICTABICHUH O POIM (PU3UKHU A PAa3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHi;
®pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeid mnpodheccHnoHaTbHOMI
JesITeIbHOCTH, CBA3aHHOM C (PM3MKOM, MOATOTOBKA K JaJbHEUIIEMY O0YyYEHHIO B 3TOM
HaIpaBJICHUU.
JlocTikeHne STHX Iiefeil mporpammbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
o0pa3zoBaHMs 00eCIICUNBACTCS PEIICHUEM CIICAYIONINX 3a4a4:
® IpUOOpETEeHNE 3HAHUHM O TUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXaHMYECKHUX, TETIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHHSIX;
eIpuOOpEeTeHUEe YMEHUH ONUCHIBAaTH U OOBACHATH  (PU3MUECKUE  SBICHHUS C
MCTIOJIb30BAHUEM TOJTyUYCHHBIX 3HAaHU;
® OCBOCHHE METOJIOB pELICHHUS NPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BaHUEM

($u3NIEeCKUX MO/IeJIeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;



® pa3BUTHE YMEHUH HAOIIOATh IPUPOAHBIC SIBICHUS M BBIIIOJIHATH OMBITHI, JJAOOPATOPHBIE
paboThl M SKCIIEpUMEHTAJIbHBIE HCCIEIOBAaHUA C HCIOJIb30BAHUEM H3MEPHUTEIBHBIX
npubOpoOB;

e 0CcBOCHHE NPUEMOB pPabOTHl ¢ HH(poOpMaIMeld (UIUIECKOTO COJEpKaHMS, BKIIOYas
MHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHaliu3 M KPUTHUYECKOE
OlLiIeHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO €O c(hepaMu MpodecCHOHANBHON AEeITeNbHOCTH, CBSI3aHHBIMH C (PU3HUKOH, U

COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX (I)HSHHGCKOﬁ HayKH.

3. CTpyKTypa nporpamMmmsl

[Iporpamma BKIIOYAET CIEAYIOIINE Pa3/Iebl:
o [TlosicHuTenpHas 3amucKa ¢ TpeOOBaHUAMU K pe3ysbTaTaM 00yueHHs.
o CopepxkaHue Kypca ¢ IepeuHeM TeM H paclipeieIeHUEM YacoB.
e Temarndeckoe MIaHUPOBAHUE C BUAAMU yUEOHOM eI TEIHHOCTH.

e PexomeHmanuu Mo OCHAMIEHUIO yU4eOHOTO Mpolecca.

4. Conep:xanne padoyeii NporpaMmmsl
7 KJIACC

Pasnen 1. ®usuka u e€ posib B NO3HAHUM OKPY:KAKOIIEr0 MUpA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3HYECKUE SBICHUSA: MEXAHUYECKUE,
TEILIOBBIC, DJICKTPUYECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenuuuHBL. M3Mmepenue Qusnueckux BenuuuH. Pusznyeckue MPUOOPHI.
[TorpemHocTe M3MepeHuii. MexxayHapoHas CUCTEMA €IMHULL.

Kak ¢usmuka u apyrue ecTeCTBEHHbIE HAayKH H3y4yaroT Mpupoay. EcrecTBeHHOHayuHBIN
METOJl TO3HaHMA: HaOJIOJEHHE, IOCTAaHOBKA HAYYHOTO BOINPOCA, BBIIBIKEHHE THIIOTE3,
SKCHEPUMEHT TI0 TIPOBEpKE THUIOTE3, OObsACHEHHe HabmogaeMoro siBiaeHua. OmnucaHue
(U3NYECKUX SBICHUH C TOMOIIBIO MOJAECTICH.

Pa3pnen 2. [lepBoHauanbHbIe CBeeHNsI O CTPOCHUH BellleCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEIECTBA.

JIBm>keHue vacTull BemiecTBa. CBs3b CKOPOCTH JBHKEHMSI 4YaCTUL[ C TEMIIEPaTypoil.
BbpoynoBckoe nBmwxkenue, muddysus. BzaumMmopaeicTBre YacTHIl BEUIECTBA: NPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperaTHbleé COCTOSIHMSI ~ BEILECTBA: CTPOCHHME TIa30B, JKUAKOCTEH U TBEPIBIX
(kpucTauInyeckux) Tea. B3auMocBs3p MeXay CBONCTBAMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX UM HMX aTOMHOMOJEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJBL.

Paznen 3. /IBukeHune U B3auMo/ieiicTBue TeJl.



Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HeEpaBHOMEpHOEe JBHKeHUE. CKOpPOCTb.
CpenHsist CKopocTb IPY HEPABHOMEPHOM JBMKEHUM. Pacdy€T myTH ¥ BpEMEHU IBUKEHUSI.

SBnenne wmHepuuu. 3akOH HMHepLuu. B3aumonelcTBue Ten Kak IPUUMHA H3MEHEHHS
CKOpOCTH JBMXEHMs Teld. Macca kak mepa uHepTHOcTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHULIEC 00bEMA BEILIECTBA.

Cuna kak XapakTepucTuUKa B3aumozeiicTBus Ten. Cuna ympyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JWHAMOMETpa. fIBieHME TAroTeHus U cuia TsokecTH. Cuila
TSKECTH Ha Jpyrux IulaHerax. Bec tena. HeBecomocTs. CriokeHHME CHII, HallpaBJIEHHBIX IO
olHOI npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUS U TPEHUE TOKOS.
Tpenue B IpUpoIe U TEXHUKE.

Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUIKOCTEH 1 ra3oB.

Hasnenne. CriocoObl yMEHbIICHUS U YBEIHUYCHUA aBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
TaBlieHUs Ta3a oT 00béma, Temreparypsl. [lepenada naBieHust TBEPABIMU TEJIaMHU, KUAKOCTIMH
u rasamu. 3akoH Ilackans. [IHeBMaTHueckue MalIMHbBI. 3aBUCUMOCTb JABJICHUS KUIKOCTH OT
rnyOunsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl. [ 'mapaBiauyeckue
MEXaHU3MBI.

Atmoctepa 3emnan u atmocdepHoe naBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IYIIHON
obonouku 3emnu. OmnbiT Toppuuermmu. M3mepenue armocdepHOro naBieHus. 3aBHCUMOCTh
aTMOC(EepHOrO [aBJICHUS OT BBICOTHI Haja ypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMOC(EepHOTO TaBICHHUS.

JlelicTBHE JKUAKOCTH U ra3a Ha MOrpyKEHHOE B HUX TeJ0. BeITankuBaromas (apxuMe0sa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

Pasnen 5. PaGora n MOIIHOCTBH. JHeEprus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTbie MeXaHHM3MBI: pblYar, OJOK, HAKJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecHs
pbruara. [IpuMeHeHne mpaBmiia paBHOBECHS phlyara K OJOKY. «30J0TO€ MPABUIIO» MEXaHHUKH.
KIIJ mpocThix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass 3Heprus. KuHermueckass M mnoTeHUuanbHas 3Heprus. llpeBpamienue
OJIHOT'O BH/Ia MEXAHUUYECKOHN HEPTUHU B APYToi. 3aKOH COXPaHEHUS JHEPIHH B MEXAHUKE.

8 KJIACC

Pa3pnen 6. TemioBble siB1eHHS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOEHHMs BemecTBa. Macca
U pa3Mepbl aTroMOB W MOJeKyd. ONbITbl, MOATBEPKIAIOMINE OCHOBHBIE IOJOXKEHUS
MOJIEKYJIAPHOKUHETUYECKON TEOPHUHU.

Monenu TBEPIOTO, )KHUIKOTO U Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpucramnmueckue u
amop¢usie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO-KUHETUUECKOW Teopuu. (CMayuBaHME€ U KalNWUIApHBIE SBJICHHS. TerioBoe

paciIMpeHue U CKaTHE.



Temnepatypa. CBA3b TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JIBMJKEHUS YacCTHIL.
Buytpennss osHeprus. CrocoObl HW3MEHEHMS BHYTPEHHEH »JHEpPruu: TeIuionepenadya Hu
coBepieHre padoThl. Bupl Teronepeaayn: TeIONpOBOIHOCTb, KOHBEKIIHS, U3TyYCHHUE.

KonndectBo TemnoTel. YaenpHas TEIIOEMKOCTh BellecTBa. TemaooOMeH U TEeIuioBoe
paBHOBecHe. YpaBHEHHE TeryioBoro Oananca. IlnaBneHue W oTBepAeBaHME KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temaora ruiaBineHus. [lapooOpa3zoBanme u KoHueHcarus. lcmapeHwue.
Kunenne. YnenpHas Termora mapooOpa3oBaHus. 3aBHCUMOCTh TEMIEpaTypbl KHIIEHUS OT
aTMOC(EepHOTO TaBICHHUS.

BnaxnocTs Bo3myxa.

OHeprus TomIuBa. Y iejbHasl TEMJI0Ta CTOPAHUS.

[Mpunmunsr pabotel TermoBbix aBurateneit KIIJ[ TterumoBoro asuratens. TeruioBbie
JBUTATENIN U 3aIIUTa OKPYXKAIOLIEH CPEIbI.

3aKOH COXpaHEHMsI U NIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLECCAX.

Pasnen 7. diekTpuyeckne 1 MArHUTHBIE SIBJICHHS.

OnexTpuszanus Ten. J[Ba poja AJIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHJIBI B3aUMOACHCTBMS 3apsKEHHBIX TEJ OT BEIMYUHBI
3apsA70B U PACCTOSTHUS MEKIY TEIAMH).

Onexrpuueckoe nosie. Hanpsx€HHOCTh 3nekTpuueckoro noss. IlpuHnun cynepnozunun
ANEKTPUUECKUX MOJieH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiioB. ODJIEMEHTApHBIM 3jeKkTpuueckuil 3apsia. CTpoeHue
aTtoMa. [IpoBOIHUKY U JUAIEKTPUKU. 3aKOH COXPAHEHUs MIEKTPUUYECKOTO 3aps/a.

ONEeKTpUUYECKU TOK. YCJIOBMSI CYLIECTBOBAHUS JJIEKTPUYECKOr0 TokKa. McTouHukn
IIOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onextpuueckass uenb. Cuna Toka. OJieKkTpudeckoe HampspbkeHue. ComnpoTHuBIIEHHE
IIPOBOJHMKA. YJEJNbHOE COIpPOTUBJIEHHE BellecTBAa. 3akoH Owma Ui ydacTka LEMH.
[TocnenoBarenbHOE U MapAIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlkoyns—JIeHma. DnekTpuyeckue enu
U TIOTPEOUTENHN AIIEKTPUUYECKON 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

ITocTtostHHbIE MarHuThl. B3auMOAEHCTBHE IOCTOSHHBIX MArHUTOB. MaraurHoe noie.
MarnuTHoe noje 3eMIId U ero 3HaueHue s *KU3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe mnosie
JJIEKTPUYECKOT0 TOKa. [I[puMeHEeHNE 2IIEKTPOMaruHuTOB B TEXHUKE. [[efiCTBHME MarHUTHOTO I10JIS
Ha T[POBOJHUK C TOKOM. OJEKTPOABHUIATENb IOCTOSHHONO ToKa. lMcmonb3oBaHue
JJIEKTPOJIBUraTeIe! B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OneiTel  @apagness. SBneHue  yeKTpoMarHuTHOW uHAyKuuu. IlpaBwiio  JleHua.
Onexrporereparop. CrocoObl MOMyYEHHsS 3JNEKTPHUUECKOW HHEPrUu. OIJIEKTPOCTAHLUHU Ha

BO300HOBIISIEMBIX HCTOYHHUKAX SHCPTHUHU.

9 KJIACC

Pa3zgen 8. Mexannyeckue siBJICHHUS.



Mexanuyeckoe aBuxkeHue. MarepuanbHas Touka. Cuctema oTcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro [JBWXEHMs. PaBHOMepHOe mnpsAMoiauHElHHoe aABMkeHue. HepaBHOMepHOE
npsiMOJMHENHOe ABM>keHHe. CpenHsisi U MTHOBEHHas. CKOpPOCTh Teja NpPU HEPABHOMEPHOM
JBHYKCHUH.

Yckopenue. PaBHOycKOpeHHOE TpSMOTHHEHOe ABmkeHne. CBoboaHoe najgeHue. OmbIThI
lanunes.

PaBHOMepHOE nBMKEHHE MO OKpykHOCTU. [lepuon m yacrora oOpamienus. Jlunelinas u
YIII0Basi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HperoTona. Bropoi 3axkoH Herorona. Tperuit 3akon Herotona. IlpuHiuun
CYNEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CHila TPEHHUS CKOJIBKEHUS, CUJla TPEHUs
IIOKOS1, APYT'U€ BUIbI TPECHUS.

Cuna TsKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOJHOTO IMaJCHUS.
IBmxenne 1utaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocts. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue MaTepuanbHON TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOW OChIO BpalleHus. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynse tena. M3menenue ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHHs HMMITyJIbCa.
PeakTuBHOE ABUKECHUE.

Mexannueckasi pabora ¥ MOIIHOCTh. PaboTa cui TspKecTH, ynpyroctu, TpeHus. CBsi3b
sHeprun U pabotbl. [loTeHUManbHas SHEprus Teja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
IToTeHunanbHas sHEPrus cxaTol npyskuHbel. Kunetndeckast sHeprusi. Teopema 0 KUHETHYECKON
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUH.

Pasnen 9. Mexannueckue Kos1e0aHUsI M BOJIHBI.

KonebarensHoe nBuxenne. OCHOBHbBIE XapaKTEPUCTHKH KOJEeOaHWIA: MEpUOJ, 4acToTa,
aMIMTyna. MareMatudecKui U NpYKUHHBIM MasTHUKYU. lIpeBpaineHue sHepruu Ipu
KoJIe0aTeIbHOM JIBUKCHUH.

3aryxatomue kojeOaHus. BeiHyxneHHble Konebanus. Pezonanc. MexaHMUECKUE BOJIHBL.
CpoiicTBa MexaHn4ecKkuX BoJH. [Ipo/1osibHBIE U mONEepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHusl. MexaHu4YecKue BOJIHbI B TBEPIOM TeJIE, CEUCMUYECKUE BOJIHBI.

3Byk. 'poMKOCTB 3ByKa U BbIcOTa TOHa. OTpaxkeHue 3Byka. MHPPa3ByK U yIbTpa3ByK.

Pasnen 10. DneKTpoMarHuTHOE 10JIe M 3JIEKTPOMAarHUTHbIE BOJIHBI.

DNEKTPOMarHuTHOE TOJE. JJNEKTPOMAarHuTHblE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIKaya 3JIeKTpOMarHUTHBIX BOJH. VICIIOIB30BaHKE 3IIEKTPOMArHUTHBIX BOJIH ISl COTOBOU
CBA3U.

OnexTpoMarHuTHas npupoaa csera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBa CBETA.

Pa3nea 11. CBeToBLI€E IBJICHUS.

JlyueBass mozens cBerta. McrouHuku cBeta. [IpsAMoIMHENHOE pacpOCTpaHEHHUE CBETA.

3armenusa Connua u JIyHel. Otpakenue ceta. Ilnockoe 3epkano. 3akoH OTpa)keHHUs CBETA.



IIpenomiienne cBeTa. 3aKoH IpesomiieHus cBeTa. I[1ojiHoe BHYTpEeHHEE OTpakeHUE CBETA.
Hcnons3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xopx nywedr B nmH3e. Omnrtuyeckas cucremMa (oToammapaTta, MHUKpPOCKONAa U
Teneckona. ['1a3 kak ontudeckas cucreMa. biim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HptoToHa. Clio)keHUE CIIEKTPAIbHBIX [IBETOB.
Jucnepcus ceera.

Pa3nea 12. KBaHnTOBLIE IBJICHHUS.

OmnbiTel Pesepdopaa u nmnanerapHas moaens aroma. Monens atoma bopa. Hcnyckanue u
IorJIoUIeHUe cBeTa aToMOM. KBaHThI. JInHEeHUaThle CIIEKTPBI.

PagnoaktuBHOCTh. Auba, Oeta- M ramMma-uznyudeHus. CTpoeHHE aTOMHOTO sIpa.
Hyknonnas Mogzens aromuHoro sigpa. M3oromsl. PamnoaktuBHblE npeBpamienus. llepuon
I0JIypaciaja aTOMHBIX sJIEp.

SnepHble peakuuy. 3aKOHbI COXPaHEHMsI 3apsAJ0BOI0 M MAacCOBOTO YHMCEN. DHEPIHsl CBA3U
aTOMHBIX sep. CBsi3p Macchl UM dHepruu. Peakuum cuHTe3a u JeneHus suaep. McTounuku
sHepruu CosHIA U 3BE3N.

SAnepHas oHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3JIy4YEHUHN Ha )KUBbIC OPTaHU3MBI.

5. KoitnuecTBo 4yacos

Ha u3yuenue ¢uzuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0OpazoBaHHSA
orBoautcs 238 yacoB: B 7 kiacce — 66 dacoB (2 yaca B Helleno), B 8 kinacce — 66 yacoB (2 yaca B

HEJIEII), B 9 KJ1acce - 98 4acoB 3 yaca B HEJIEITIO).

6. ®opMBbI KOHTPOJISI

IIpy wu3ydyeHuM Kypca OCYILIECTBIISIETCS KOMIUIEKCHBIM KOHTPOJIb 3HAHUM W YMEHHU
yyaluxcs, BKIIOYAIOMIMKA TEKYyIIMH KOHTPOJIb B IpoOIlecce M3Y4YeHHs Marepuaia, pyOeKHbIH
KOHTPOJIb B KOHIIE M3YYEHUS 3aBEPILICHHOIO Kpyra BOIIPOCOB U UTOTOBBIM KOHTPOJIb B KOHIIE
u3yudeHus kypca. [Ipeamomnaraercs coueranue paszivyHbIX (GOPM MPOBEPKH 3HAHMNA M YMEHHIA:
yCTHas IPOBEpKA, TECTUPOBAHME, NUCbMEHHAs MpoBepka. Kpome TOro, yuuThIBacTCsl ydacTue
yyaluxcs B JUCKYCCHUSIX MpPU OOCYXKJACHUHU BBIIIOJHEHHBIX 3aJaHUM, OIEHUBAIOTCSA pedepats

YYALHUXCS U PE3YJILTATHI IPOCKTHOU EATEIbHOCTH.
dopMaMu KOHTPOJIS SIBIISIETCS IPOBECHUE MIPOBEPOYHBIX M KOHTPOJIBHBIX paboT 1O TeMaM, a

TAKKC TCCTUPOBAHUC 110 TCMaM.

7. MecTo AMCHMILIMHBI B y4eOHOM IVIaHe
JlucuuIuinHa OTHOCUTCS K O0s3aTeNbHOW dYacTH y4yeOHOro IjJaHa W HampaBieHa Ha
JOCTHKEHME  METAllPpeIMETHBIX UM  JIMYHOCTHBIX  PE3YyJbTaTOB  OCBOCHMS  OCHOBHOM

00pa3zoBaTeNbHON MPOTPAMMBI.

8. HopmaTtusHo-npasoBasi 6a3a 11 pa3padoTKH NPOrpaMMbl
Pabouas nporpamma «®usuka 7-9 kiacce» pazpaboTaHa B COOTBETCTBHHM C OCHOBHBIMH

MOJIOKEHUAMHU  (eIepaIbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOTO



obmero obpaszoBanus, TpeboBaHusAMU OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl U C yYETOM

y‘Ie6HO-MeTOI[I/I‘-IeCKOFO KOMIIJICKTA.

9. Y4eOHO-MeTOAHYECKOE ODecIeyeHne
1. ®usuka. 7 knace. Yuebnuk (aBropsl: 1.M.Ilepsikun, A.M.MBanoB). M: IlpocBenienue.
2. ®usuka. 8 knacc. Yuebnuk (aBtopsl: M.M.Ileppimikun, A.J.MBanos). M: [Ipocsemenue.
3. ®usuka. 9 knacc. YueOnuk (aBropsr: U.M.Ileppimkun, E.M.I'ytHuk, A.1.MBanos, M.A.
[Terpoma). M: IIpocsemienue.

10. Cpoxk peanu3anuy NporpamMmsl

3 roxga

AHHOTALUSA
K pa6oueit nporpamme «@usuka» 10-11 kiaaccsl

1. O0masi xapaKTepuCTHKA JMCHHUIIIHHbI

®du3nka Kak Hayka o HanOoJiee OOIMX 3aKOHAX MPHUPOJIBL, BHICTYNAs B KA4eCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKPY)KaoLIeM MHpeE.
[IkonbHBI Kypc (HU3UKH — CHCTEMOOOPa3yIOUIM Ui €CTeCTBEHHO-HAYUHBIX Y4EeOHBIX
MIPEIMETOB, IIOCKOJIBKY (PH3NUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOILIECCOB U SABICHHUN, HU3yUaeMbIX
XUMUeH, ouonorueit, ¢usnueckoir reorpadueit u acrpoHomueil. Mcrnons3oBaHHe U aKTHBHOE
NpUMEHeHHe (PU3MUECKUX 3HAHUN ONpeAessieT XapakTep M pPa3BUTHE pPa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJNyYeHHs] HOBBIX
MaTepHaJIOB C 3aJaHHBIMU CBOICTBaMU U Apyrux. M3ydeHne (u3nKu BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa o0yvaromuxcs, B GopMupoBaHre yMEeHUN

MNPUMCHATH Hay‘-IHBII\/'I MCTO MO3HAHUS IIPHU BBIMTOJIHCHUN UMHA y‘-IGGHBIX HCCHGHOBaHHﬁ.

2. Heab u 3aga4u

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKHU B 0011IEM 00pa30BaHUU SIBJISIOTCS:

¢ hopMHUpOBaHME HWHTEpEcCa M CTPEMJICHHs OOYyYalOMIMXCS K HAyYHOMY H3YYEHHUIO
MPUPOIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TIPEACTABICHUH O HAayyHOM METOA€ TO3HaHuS U  (OPMHUpPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

¢ hopMUpOBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa M3Y4YECHHS OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ hopMuUpoBaHHE YMEHUN OOBSICHATH SBJICHUS C UCHOJIH30BAHHWEM (U3MUECKUX 3HAHUN U
HAYYHBIX JJ0Ka3aTeIbCTB;

¢ hopMUpOBaHME TPEICTABICHUH O POIM (PU3UKHU A PAa3BUTUS IPYTUX €CTECTBEHHBIX

HAayK, TCXHUKHU U TEXHOJIOTHH.



JlocTikeHne 3TUX IieNield obOecrednBaeTCsl pelieHHeM CIEAYIOMUX 3a7ad B TpoIiecce

M3y4YeHHS Kypca (QU3UKU Ha YPOBHE CpPEeIHEro 00IIero o0pa3oBaHuUs:

® IpUOOpPETEeHUEe CUCTEMbI 3HAaHUM 00 O0mUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAs MEXaHUKY, MOJICKYJISIPHYIO (PU3HUKY, JJIEKTPOAMHAMHUKY, KBAHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPHU3UKHY;

e hopMUpOBaHME YMEHUN NPUMEHATh TEOPETHYECKHE 3HAHMUSA Uil  OOBSCHEHHUS
¢u3nUecKux SBIEHUI B MNPUPONE U s NPUHATHS MPAKTUYECKHX pELICHUH B
MMOBCEIHEBHOM JKU3HU;

® OCBOEHHE CIIOCOOOB peIIeHUs pa3IMyHBIX 3a/1a4 C SIBHO 33JaHHOIN (PU3HUECKO MOJIENbIO,
3aja4, IOJPa3syMEBAIOIIMX CaMOCTOATENbHOE CO3/aHue (U3UYECKONH  MOJEH,
aJIeKBaTHOM yCIIOBUSM 3aJIauH;

® IOHUMaHHE (PHU3NUECKUX OCHOB M NPUHIUIIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB WU
TEXHOJIOTHUECKUX MPOIIECCOB, X BIUSHHS HA OKPYKAIOILYIO CPeNy;

® OBJIQJICHUE METOAAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS (PU3MUECKUX
SKCHEPUMEHTOB, aHaJIW3a M  UHTepOpeTaluu  UHPOpPMALUHU,  ONpEACICHUs
JOCTOBEPHOCTH MOJYYEHHOTO Pe3yIbTarTa;

® CO3/JaHHUE YCIIOBUM I PAa3BUTHUS YMEHUHN INPOCKTHO-UCCIIEI0BATEIbCKON, TBOPYECKOU

ACATCIIbHOCTH.

3. CTpyKTypa nporpamMmsl

[Iporpamma BKIIIOYAET CIEAYIOIINE Pa3/Iebl:
[TosicHuTenpHas 3aMucKa ¢ TpeOOBaHUAMU K pe3ysibTaTaM 00yUueHHs.
ConeprxaHue Kypca ¢ IepeyHeM TEM U pacipeiesieHHEM YacoB.
TemaTuueckoe IaHUPOBAHHUE C BUAAMHU YUEOHOU JEATEIbHOCTH.

PexoMeHnganuu 1o oCHaIICHHUIO y4eOHOTO MpoIiecca.

4. Conep:xanne padoyeii NporpaMmmsl
10 KJIACC

Pasnen 1. ®@u3uka U MeTOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karowero mupa. Pomib

SKCHEPUMEHTA M TEOPHUH B MIPOIecce TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (U3NUECKUX SBICHUNA M mpolrieccoB. Hayunsle rumnote3sl. Pusnueckue

3aKOHBI ¥ TeOpUH. | paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pome u mecto ¢u3uku B (GOPMHPOBAHWU COBPEMEHHON HAyyHOW KapTUHBI MHpa, B

IIPAKTUYECKON AESATEIbHOCTH JIIOIEH.

Pa3zgea 2. Mexanuka

Tema 1. Kunemamuka



Mexannueckoe aBMKeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JBMkeHMs. Cucrema
orcuéra. Tpaekropus.

Ilepemenienue, CKOpocTh (CpedHsisi CKOpPOCTb, MIHOBEHHAasi CKOPOCTb) M YCKOPEHHE
MaTEpUAJIbHOW TOYKH, UX MPOEKIUH HAa OCH CHUCTEMbI KoopAHHAT. ClI0)KEHHE NEePEMEILEHUN U
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MpPsIMOJMHEHHOE IBMXeHue. ['paduku 3aBHCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELIEHUS MaTepUaIbHOU TOYKU OT BPEMEHHU.

CBobOoaHOE mazieHne. Y CKopeHrne CBOOOTHOTO Ta/ICHUS.

KpuBonuneiinoe naBuxeHHME. JIBUJKEHHME MaTEepHAJbHOM TOUYKM IO OKPYXXHOCTH C
IIOCTOSIHHOM 110 MOJYJII0O CKOPOCTBIO. YTJIOBas CKOpPOCTb, JIMHEWHAas CKOpocTh. Ilepuon u
yacrorta obparnieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IIPUMEHEHUE: CHUIOMETp, JBHKCHHUE
CHaps0B, LICTIHbIC U PEMEHHBIE IIEpeJadH.

Tema 2. lunamuka

[Tpunnun otHocutensHocTH [Nanmited. Ilepssiii 3akoH Herotona. MHepuyaibHble CHCTEMBI
oTcyéra.

Macca tena. Cuna. IlpuHumn cynepno3unmu cuwil. Bropoit 3akon Helorona s
MaTepuaabHOU TOYKU. Tperuii 3akoH HbI0TOHA 1711 MaTEpUAJIBHBIX TOYEK.

3akoH BceMHupHOro taroreHus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenne. Bunbl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKONBKEHUsS U cuiia TpeHus nokos. Kosgpumuent tperns. Cuna conpoTUBICHUS
IIpU ABUKCHUU TEJIA B )KUJKOCTU UM Tase.

[TocTynartenbHOE U BpallaTeIbHOE JBHKEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuIbl OTHOCUTENBHO OCH BpameHus. Ilmedo cuiibl. YciioBus paBHOBECHUS
TBEPIOTO TeNA.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: IOALIUIIHUKY, IBHKCHHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Tema 3. 3aKonbvl coxXpaHeHUs 6 MeXAHUKE

Nmmynbe MaTepuaibHON TOUYKHM (TeJa), CUCTEMbI MaTEpPUAIbHBIX ToUeK. MMIybe cuisl U
MU3MEHEHNE UMITYJIbCa Tela. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pa6ota cuibl. MOITHOCTH CHJIBI.

Kunernueckass sHeprus MmarepuaabHONH TOUKH. Teopema 00 M3MEHEHHMH KHHETHYECKOU
JHEPIUH.

[TorennmanbHast sHeprus. [loreHanbHast SHEPrHUs yIpyro 1epOPMUPOBAHHON MPY>KUHBL.
[TorennuanbHast SHEPrys Tesia BOIU3U MOBEPXHOCTH 3eMITH.

[ToreHmuanbHbple U HEMOTEHUMANbHbIE CHIIbL. CBs3b pabOThl HEMOTEHIUAIBHBIX CHII C
MN3MEHEHNEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHuueckue yCTpoOMCTBAa U NPAKTHUUECKOE NPUMEHEHME: BOJOMET, KOIEpP, MPYKUHHBII

MUCTOJICT, ABUIKCHUC PAKCT.

Pasnen 3. Monekyasipaasi puznka 1 TepMOIMHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOL Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
bpoynoBckoe gBmwxkenue. Juddysus. Xapakrep ABWKEHHS M B3aUMOJEHCTBHS YaCTHIL
BellecTBa. Mojenu CTPOCHHs Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekyid. KosnnuecTBo BeliecTsa.
[TocTostnHas ABoraapo.

Temnosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mognens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH
uaeaIbHOrO raza. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeqHed KHHETHYeCKOW SHEprHH
TEIUIOBOro JBWKeHus vactul rasza. [llkama Ttemnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B HAEaIbHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TepMa,
n30xo0pa, n3obapa.

TexHuueckue yCcTpoicTBa M MPAKTUIECKOE TPUMEHEHHUE: TEPMOMETP, OapOMETp.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJAUHAMHYECKOW CHUCTEMBI U
crnocoObl e€ u3mMeHenus. KoiamuecTBo TemaoTel U padoTa. BHyTpeHHssI SHEprUsl OAHOATOMHOTO
UJealbHOro ra3a. Buael Temonepenayu: TEIIONpOBOAHOCTb, KOHBEKLUA, U3JIyYCHHUE. Y IeIIbHAs
TEII0EMKOCTBH BeliecTBa. KonnuecTBo TEIIOTHI IPH TEIJIoNEpeaaye.

[Tonatue 00 ammabatHOM mporecce. IlepBblii 3akoH TepMmoauHamMuku. IlpumeHenue
MIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoueccaM. I'paduueckast unTeprperanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpatuMocTh Mpo1eccoB B IpUpPOIE.

TennoBbie MamuHbL. [IpuHIMNIG 1eiicTBUA TemmoBbIX MamuH. [IpeoOpazoBanus SHEPTUn B
TeroBbIX MamuHax. KoadduuueHt nonesHoro aeiictBus teruioBoid Mammuubl. Lukn KapHo u
ero Ko3(UIMEHT MOJIE3HOTO IeHCTBUA. DKOJIOTHYEeCKHE MPOOIEMbl TEIUIO3HEPTETHKH.

TexHuueckue yCTpoWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: [BUIaTellb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOAMIBHHUK, KOHAULIMOHED.

Tema 3. Azpecamnvie cocmoanua ¢ewjecmea. Pazogvie nepexoovi

[TapooOpazoBanne u KouaeHcanus. Mcmapenne wu  kumenue. AOcomoTHas U
OTHOCHUTEIIbHAs BIAXKHOCTh Bo3ayxa. HacelmeHHbIi nap. Y aenpHas TEIoTa napooOpa3oBaHUA.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS.

Tsépnoe Teno. Kpucramnmueckue u amopgHbie Tesa. AHU30TPONHUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramiel. CoBpeMeHHble MaTepuansl. [lnaBieHune m kpucramimzauus. Y aenbHas
TeruioTa riaBieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OanaHca.



TexHuyeckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETpP, TEXHOJOTMU  IIOJIy4EHHUS COBPEMEHHBIX MAaTepHajoB, B TOM  4YHCIE

HaHOMAaTCpHaJIOB, © HAHOTCXHOJIOTHH.

Pasnea 4. duekTpoanHaMuka

Tema 1. Inekmpocmamuka

OnexTpuzanus Ten. ONEKTpudeckuidl 3apsn. JlBa BHa DIIEKTPUYECKUX  3apsiioB.
IIpoBOAHMKY, TUANEKTPUKH U TIOTYTIPOBOJIHUKN. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3aps/a.

B3aumopeiicteue 3apsimoB.  3akoH  Kynona. TodeuHblil  aiekTpuueckuil  3aps.
Onexrpuueckoe mnoiae. HanpsokéHHocTh 3nexTpuueckoro nossd. IlpuHuun cynepno3unun
JIEKTPUYECKUX MOJeH. JINHNY HaNPsy)KEHHOCTHU JIEKTPUYECKOTO MOJIA.

PaGora cunm oanekrpoctaruyeckoro moinsa. [loTeHmman. Pa3HOCT  MOTEHIMATIOB.
IIpoBOAHMKY M TUAIEKTPUKH B AIEKTPOCTATUUECKOM MoJi€e. J{u3neKkTpuueckasi IpOHULIAEMOCTb.

OnexTpoéMkocTb. KoHzeHcaTop. DNEKTpPOEMKOCTbh IUIOCKOTO KOHJEHCATOpa. OJHEprus
3aps’KEHHOI0 KOHJIEHCATOopA.

TexHuueckue ycTpoucTBa M IMPAKTHUECKOE IPUMEHEHUE: JJIEKTPOCKOI, 3IEKTPOMETP,
AJIEKTPOCTATUYECKAsT 3allUTa, 3a3eMJICHHUE AIIEKTPONPUOOPOB, KOHIEHCATOP, KOMHWPOBAIBHBIN
anmnapar, CTpyMHBINA IIPUHTED.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEKTPUUECKUN TOK. YCJIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOrO TOKA. VICTOUHMKM TOKa.
Cuna toxka. IlocTosiHHBIN TOK.

Hanpspokenne. 3akon Oma 117151 yyacTka LIETIH.

DneKTpuYecKoe COIIPOTUBIICHUE. VY nensHOE COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenbHOE, MapaIeIbHOE, CMELIAHHOE COCUHEHNE ITIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTB 37IEKTPUYECKOTO TOKA.

DneKTpOoABMKYLIasl CUJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHHUKA TOKa. 3akoH Oma ams
IIOJIHOM (3aMKHYTO#) anekTpruyeckoi nenu. KopoTkoe 3amMbIKaHUE.

DneKTpOHHAs IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJLIOB
0T Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuyeckuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W TPUMECHAs MPOBOJUMOCTbH TOIYIPOBOJHHKOB.
CaoiicTBa p—n-nepexoaa. [1omynpoBoJHUKOBbIE TPUOOPHI.

DNeKTpUUYECKUd TOK B pacTBOpax M paciulaBaxX 3JIEKTPOJIUTOB. ODJIEKTPOIUTHYECKAS
Jucconuanus. DIeKTPOIn3.

DnexTpuuecKkuil TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[Ina3ma.

TexHudyeckue ycTpoilcTBAa M MNPAKTUYECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETD,
peocTar, MCTOYHHKH TOKa, DJEKTpOHArpeBaTelbHble MNPHOOPHI, 3JIEKTPOOCBETHTEIbHBIC
npubOpBl, TEPMOMETP CONPOTHUBICHMS, BaKyyMHBIH WO, TEPMHUCTOPHI U (POTOPE3UCTOPHI,

HOJIYHpOBO,Z[HI/IKOBI:Jﬁ JUO0J, raJiIbBaHUKaA.



MexnpeamMeTHblie CBA3U

Nzyuenune kypca ¢usuku 06azoBoro ypoBHsS B 10 kimacce ocCymIecTBISETCS € y4&€ToM
COJZIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpaduu U TEXHOJIOTUU.

Mescnpeomemnusie nouwsimus, CBS3aHHBIE C M3YYEHHEM METOAOB HAyYHOTO IO3HAHMS:
SBIICHWE, HAy4yHBbId (pakT, rumore3a, (u3Wdeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
HKCHEPUMEHT, MOACTUPOBAHNE, MOJIEIIh, U3MEPEHUE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHMH, JHHeWHas ¢QyHKIMs, mapabona,
runepOoia, ux rpaguKu U CBOICTBA, TPUTOHOMETpUYECKHEe (DYHKIMU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HMX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mexanndeckoe ABIKEHHE B JKMBOW mpupoje, 1uddysus, 0CMOC, TEIUI00OMEH
KHMBBIX OPTaHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), HIIEKTPUUECKHE SBICHUS B
YKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOWCTBA METAJIJIOB, 3JICKTPOJIMTHUECKAS IUCCOLUALIHS, TaJbBaHHUKA.

T'eoepaghus: BIaXXHOCTH BO31lyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABIKEHHM C UCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOJIINIHUKHN, HCIOJIb30BAHWE 3aKOHA COXPAHEHHUS UMITyJbca B TEXHUKE (pakera,
BOJOMET W JIpyrHe), JBUTATeNb BHYTPEHHEIO CrOpaHus, MapoBas TypOHHA, OBITOBOM
XOJIOAUIIBHUK, KOHIUIIMOHED, TEXHOJIOTUH TOJIyUYE€HHUs] COBPEMEHHBIX MAaTepHajoB, B TOM YHCIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOTMH,  DJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH NPHUHTEp, JJIEKTpOHArpeBaTebHbIC MPHOOPHI,

SJICKTPOOCBCTHUTCIIBLHBIC HpI/I60pI:I, rajbBaHHUKa.

11 KJIACC

Pa3pnen 4. DiiekTpoaMHAMHUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocTtostHHbIE MarHuThl. B3auMOAEHCTBHE IIOCTOSAHHBIX MArHUTOB. MaraurHoe moie.
Bekrop maruuTHON MHAyKIMH. [IpyHIMI Cynepno3uiuyn MarHUTHBIX Mosiei. JIMNHUY MarHUTHOU
nHAyKIuy. KapTuHa TMHUI MarHuTHON MHAYKLMHU NOJIS IOCTOSTHHBIX MarHUTOB.

MarautHoe moje IpoBOAHMKA ¢ TOKOM. KapTuHa AMHMI MHIYKUMHM MarHUTHOIO IOJIS
JUIMHHOTO TPSMOI0 IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYLIKH C TOKOM.
OmnsiT Opcrena. BzanmoaeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM YacTHULBI B

OJTHOPOJTHOM MarHuTHOM mosie. PaGora cuiel Jlopenna.



SIBneHue 3JIEKTpOMarHuTHOM WHAYKIUHM. [IOTOK BekTOpa MAarHUTHOM MHIYKLIWH.
DNEeKTpOABMKYLIAs CUJIa UHIAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKuuu Papazes.

BuxpeBoe anekTpudeckoe mnosie. DIEKTPOABMKYLIAas CHiIa WHAYKUUHW B IIPOBOJHMKE,
JBIKYILIEMCS TIOCTYIIATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTE. SIBIEHHE CaMOMHAYKINU. DIEKTPOABIIKYIIAsI CUJIa CAMOMHAYKIIHH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,

QJICKTPOMAIrHUTHI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA MCYb.

Pazgen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbIE KONEOAHUA

KonebarenpHast cucrema. CBOOOMHBIE MexaHMYECKHe Koliebanus. [apMoHMUYeCKHe
konebanus. Ilepuon, uactora, ammiauryaa u ¢Gasza koneGanwid. IIpy>XKMHHBIH MasTHHK.
MareMaTHueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKMX KojeOaHuil. IIpeBpamieHue sHepruu
IIPU TAPMOHUYECKUX KOJICOaHUSAX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
Koe0aTeIbHOM KOHTYpE. AHAQJIOTUS MEXKIy MEXaHHYECKUMH M DIIEKTPOMAarHUTHBIMH
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAIBHOM KOJEOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KojeOaHusX. BbIHYX /IeHHbIE MEXaHUYECKHUE KOJIeOaHMUs.
Pe3onanc. BeinyX€HHBIE JIEKTPOMArHUTHbIE KOJIEOaHUS.

Ilepemennbiii Tok. CUHYCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CUJIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. I[IpomsBoacTBo, mepegaya U NOTpeOJIEHUE 3IEKTPUUECKOM HSHEPIHUU.
OKOJIOTMYECKHE PUCKM TpU IPOU3BOJACTBE AEeKTpodHepruu. KynpTypa wucnoiap3oBaHus
JJIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKHM 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, IMHUU JJIEKTpoIIepesay.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60JIHbI

MexaHnueckue BOJIHBI, ycloBUs pacnpoctpaHenus. [lepuon. CkopocTs pacrpocTpaHeHUs
u jiuHa BoiHbL. [lomepedHsle W TMpoJOJbHBIE BONHBL. MHTepdepeHnms u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

DNEKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3Iy4YEHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTtauust BektopoB E, B, V B snextpomaruutHoi BosiHe. CBOWMCTBA 31EKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, TMpeslOMJIeHHe, Moydpu3anus, audpaxmus, uHTepdepeHnms. CKoOpocTb

QJICKTPOMArHUTHBIX BOJIH.



[IIxana sMEeKTPOMAarHUTHBIX BOJIH. [IpMMeHEHME 37€KTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUUIIBI pauOCBA3U U TEIEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsiI3HEHNE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoucTBa M IPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YJIbTPa3ByKOBasi IMAarHOCTMKAa B TEXHHUKE W MEIULMHE, pajap, PaguolpUEMHHUK, TEIEBU30D,
anTenHa, Tenedon, CBU-meys.

Tema 3. Onmuka

I'eomerpuueckas onruka. I[IpsMonrHeitHOEe paclpOCTpaHEHHUE CBETA B OJJHOPOJHOM Cpelie.
JIyd cBera. ToueuHBIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3aKOHBI MpPEJOMJICHHS cBeTa. AOCONIOTHBIA IOKa3aTelb
npenoMieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbli yroia IOJHOIO BHYTPEHHETO
OTpaXEHUSI.

Hucniepcus ceeta. ClnoxkHbIH cocTaB 6enoro cera. L[Ber.

CoOuparome u paccewBarouye JUH3bI. ToHKass suH3a. DOKYCHOE pPACCTOSHUE U
OIITUYECKasi CUjla TOHKOHM JuH3BL. [locTpoenue n3obpakeHuil B COOMPAIOIIUX U PACCEUBAIOLINX
nuH3ax. PopMysia TOHKOW JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUYECKOMN ONTUKH.

BonnoBast ontuka. WuTtepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHUSA
HaOJII0ICHNSI MAKCHMYMOB U MMHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakius  cBeta. JludpakunonHas peméTka. YciaoBHE HAOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaJICHUU MOHOXPOMAaTHYECKOTO CBETA HA JU(PPAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M INpPaKTHUECKOE MPUMEHEHHE: OYKHM, JIyna, (oToammnapar,
NPOCKIIMOHHBINA  ammapar, MHKpPOCKOI, TEJEeCKOI, BOJOKOHHAs ONTHKA, AU(paKIMOHHAS

peleTKa, IOJIAPOU.

Pa3nen 6. OcHOBBI cieMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuLBI IPUMEHMMOCTH KJIACCMYECKOM MeXaHMKHU. IlocTynaTel cnenuanbHOM TEOpUU
OTHOCHUTEIILHOCTH: HHBAPUAHTHOCTH MOJIYJII CKOPOCTH CBETa B BaKyyMme, IPUHLUI
OTHOCHUTEJILHOCTH DWHIITEIHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aME/IEHUE BPEMEHU U COKPALLEHUE JITTUHBI.
OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHILIBI.

CBs13p Macchl C 3HEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOS.

Paznen 7. KantoBas puszuka

Tema 1. Dnemenmol k6armoeoii onmuKu



®otonsl. ®opmyna [lnanka cBs3u sHepruu (HOTOHA C €r0 YACTOTONH. DHEPrUsl U UMITYJILC
¢doroHna.

OtkpeiTie u wuccinepoBanue Qorodpdexra. Ombitei A. I'. CroneroBa. 3aKOHbI
¢doroaddexra. YpaBHenne DitHmTeitna aus porospdexra. «Kpacnas rpanunay porosddexra.

JNasnenue cera. Onbitel I1. H. JIeOenena.

XHMMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M TPAKTHYECKOE NpPUMEHEHHue: (poTorneMeHT, (OTOIATUHK,
COJIHEYHas OaTapest, CBETOAUOI.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnsiTel Pezepdopna mo paccesnuto o -uactuil. [Imanerapnas
Mmojenb atoma. Iloctynarsl bopa. M3nyuenue u norsiomienue GOTOHOB MPU MEPEXOJe aToma ¢
OJIHOTO YypOBHSI BSHEpruum Ha napyro. Buasl cnektpoB. CHekTp ypOBHEH 3HEpPruuM aroma
BOZOPOJA.

BonHoBble cBolicTBa yactull. Bosnbl e bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyau3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHUE.

TexHuueckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHaJIN3
(cmexkTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTBI,  JOKAa3bIBAIOUIME  CJIOXKHOCTH  CTPOEHHSA  sjpa. OTtkpbiTHE
panuoaktuBHOCTU. OnBITH Pe3epdopaa mo onpeneneHuio cocraBa paJuoakTUBHOTO H3ITy4eHHsI.
CoiicTBa anb(a-, 6era-, raMmma-u3nydeHus. BiusHue paquoakTHBHOCTH HA KHUBBIE OPraHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykionnas mopnens siapa [eiizenGepra—lBaHeHko.
3apsan sapa. MaccoBoe uuciio sapa. M30Tons.

Anbda-pacnan. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaa. ['aMma-usiyueHue. 3akoH
pPaaMoaKTUBHOTO pacnaja.

DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl sapa.

SAnepHble peakuuu. JleJieHUe U CUHTE3 SAEP.

Snepubiii  peakrop. Tepmosinepubiii cunTe3. IlpoOremMbl M MEPCIEKTUBBI  sACPHOU
SHEPreTUKU. DKOJIOTHUECKUE ACTIEKTHI SIEPHOIN SHEPTETUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

MeToabl HaOMIOACHNUS U PETUCTPALIUH SJI€MEHTapHBIX YaCcTHUII.

®dynnaMmeHTanbHbIE B3auMoecTBus. EquHcTBO (hrsnyeckoit KapTHHBI MUpA.

TexHuueckue yCTpoMCTBAa U INPAKTHUYECKOE NPUMEHEHHE: AO03UMETpP, Kamepa BuibcoHa,

SAJICPHBIA PEaKkTop, aTOMHasi bomoa.

Pasnen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3MKH
Otanbl  pa3BUTHS  acTpoHOMuUH. llpukiagHOoe U MHPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHUH.
Bun 3Bé3nH0T0 Heba. Co3Be3aus, SpKue 3BE3/IbI, IIIAHETH, NX BUANMOE ABHKCHUE.

ConHeuHas cucrema.



Connne. ConneuHas akTUBHOCTh. Mctounuk sHeprum ConHua M 3BE371. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMma «CIEKTpPalbHBIA KJIacC — CBETHUMOCTBY». 3BE3ZbI
IJIaBHOM MOCJIEA0BATEILHOCTH. 3aBHUCHUMOCTbL «Macca — CBETHMOCTL» IS 3BE3X IJIaBHOH
nocieaoBareabHoCcTU. BHyTpeHHee crTpoeHue 3BE34. COBpEMEHHBIE INPEIACTABICHUA O
IIPOUCXOXAECHNUHN U 3BotoLnU CoslHIA U 3BE311. DTambl KU3HU 3BE3I.

Mneunsiii [1yTs — Hama [Manaktuka. [lonoxxenue u neuxxenne Connua B I'anaktuke. Tumbl
rajiakTuk. PanuoranakTuky u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoif. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe usinydeHue.

MacmtaOHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

O0o0marniee noBTOpeHNE

Ponb ¢u3uku u acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON H
THYECKOW cdepax [HeATENPHOCTH 4YelOBeKa, pPOJib M MECTO (PU3MKM U acCTPOHOMHUH B
COBPEMEHHOW HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopuu B (HOPMHUPOBAHUU
NPEJCTaBICHUN O (PU3NUECKON KapTUHE MHpPA, MECTO (PU3NYECKON KapTUHBI MUpPa B OOIIEM DSy

COBPCMCHHBIX CCTCCTBCHHO-HAYYHBIX HpGIICTaBJIeHI/Iﬁ O Ipupoxac.

5. KoitnuecTBo 4yacos
Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE CpPEAHEro 00Iero odpa3zoBaHUs
orBoautcs 132 yacoB: B 10 kiacce — 66 yacoB (2 yaca B Henento), B 11 kiacce — 66 yacos (2

yaca B HEJICIIO).

6. ®opMBbI KOHTPOJISI

IIpy wu3ydyeHMM Kypca OCYILIECTBIISIETCS KOMIUIEKCHBIM KOHTPOJIb 3HAHUM W YMEHHU
yyaluxcs, BKIIOYAIOMIMKA TEKYyIIMH KOHTPOJIb B IpoOIlecce M3Y4YeHHs Marepuaia, pyOeKHbIH
KOHTpPOJIb B KOHIIE M3YYEHUS 3aBEPILICHHOIO Kpyra BOIPOCOB U UTOTOBBIM KOHTPOJIb B KOHIIE
u3yudeHus kypca. [Ipeamnomnaraercs couetanue paszivyHbIX (GOPM MPOBEPKH 3HAHMNA M YMEHHIA:
yCTHas IPOBEpKAa, TECTUPOBAHME, NUCbMEHHAs NpoBepka. Kpome TOro, yuuThIBacTCsl ydacTue
yyaluxcs B JUCKYCCHUSIX NpPU OOCYXKJACHUHU BBIIIOJHEHHBIX 3aJaHUM, OIEHUBAIOTCSA pedepats

YYALIHUXCS U PE3YJILTATHI IPOCKTHOU EATEIbHOCTH.
dopMaMu KOHTPOJIS SIBIISIETCS POBECHUE TPOBEPOYHBIX M KOHTPOJIBHBIX paboT 1O TeMaM, a

TAKKC TCCTUPOBAHUC 110 TCMaM.

7. MecTo AMCHMILIMHBI B y4eOHOM IVIaHe
JlucuuIuinHa OTHOCUTCS K 00s3aTeNbHOW dYacTH y4yeOHOro IjJaHa W HampaBieHa Ha
JOCTUKEHHE  METAllPpeIMETHBIX W  JINYHOCTHBIX  PE3YyJbTaTOB  OCBOEHMS  OCHOBHOM

00pa3zoBaTeNbHON MPOTPAMMBI.

8. HopmaTtuBHo-npasoBasi 6a3a 11 pa3padoTKH NPOrpaMMbl



Pabouas nporpamma «®usuka 10-11 xinaccsn» pazpaboTraHa B COOTBETCTBUU C OCHOBHBIMH
MOJIOKEHUAMHU  (heAepalIbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbFHOTO CTaHAApTa CPEIHETo
obmero obpaszoBanus, TpeboBaHuAMU OCHOBHON 00pa3oBaTENbHOI MPOrpaMMbl U C yYETOM

y‘Ie6HO-MeTOI[I/I‘-IeCKOFO KOMIIJICKTA.

9. Y4eOHO-MeTOAHYECKOE ODecIeyeHne
1. ®wusuka, 10 kmacc/ Mskumes ['.41., byxosues b.b., Corckuit H.H. mox penakimueii
[TapdentreBoit H.A., AkunonepHoe o6mmecTBo «M3natensctBo «IIpocBerienuey.
2. ®wmsuka, 11 xmacc/ Mskumes ['.5., ByxoBues b.b., Corckuit H.H., Yapyrua B.M.,
non penakuuerr IlapdpentbeBoit H.A., AxuumonepHoe ooOmiectBo «lM3mgarenbcTBo

«IIpocseenue».

10. Cpoxk peanu3anuy NporpamMmsl

2 rona



