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Pabouas nmporpamma mo ¢usuke mis 10-11 kmacca cocraBiena Ha ocHoBe DenepanbHOrO
rOCYIapCTBEHHOTO 00pa30BaTENFHOTO CTAaHAApPTa CpPEeaHEero oOmero oOpa3oBaHUS, OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl CpeHero (M0JIHOro) 00mero 0Opa3oBaHus MIKOJBI B aBTOPCKOM
nporpammsl 1o ¢usuke - [llaranuaa A.B., Paboune nporpammel, ®usuka, 10-11 knaccer. — M.:
[Tpoceemenwue, 2017.

1. IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEGHOI'O IIPEIMETA

BoinyckHHMK Hay4uTCH:

e coOmofaTh mpaBuia O€30MAaCHOCTH M OXpaHbl Tpyda HpH padboTe ¢ y4eOHBIM HU
1a00paToOpHBIM 000PYIOBAaHHUEM;

® [IOHMMAaTh CMBIC]I OCHOBHBIX (PM3MUECKHUX TEPMUHOB: (QHU3HUECKOE TEJO, PU3NUECKOE
sIBIIEHUE, (U3MUECcKas BEINYMHA, €AUHUIIBI U3MEPEHUS;

® pacro3HaBaThb MPOOJEMBbl, KOTOpPbIE MOXKHO pEUIHTh NpU TMOMOIIM (PUINUECKHX
METOJIOB; aHAJIM3UPOBAaTh OTAENbHBIE ATAIbl MPOBEICHMS HCCIEAOBAHUNA U UHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOJACHUH U OTIBITOB,

® CTaBUTh ONBITHI MO UCCIEAOBAHUIO (U3UYECKUX SBJICHUN WM (PU3NYECKHX CBOWCTB
Ten Oe3 HWCMOJB30BaHHs MPSIMBIX HM3MEPEHHit; mpu 3ToM (opmyaupoBats mpobiiemMy/3anady
y4eOHOTO 3KCIIEPHUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000PYI0BaHUS; MPOBOIUTD
OTBIT U (POPMYITUPOBATH BHIBO/IBI.

[Ipumeuanue. [Ipu npoBeneHUM wucciaenoBaHus (PU3MUECKUX SBICHUN H3MEpHUTEIbHbBIE
OpuOOpbl UCHOJNB3YIOTCS JIMIIb Kak JaTYUMKH H3MEpEeHHUs (U3NYECKUX BEJIWYUH. 3amnucu
MOKa3aHWH MPSIMBIX U3MEPEHUH B 3TOM CiIydae He TpeOyeTcs.

® TIOHUMAaTh POJIb SKCIEPUMEHTA B MOJYdeHUH HaydHOU MH(OpMaLUY;

® NPOBOJUTH HpsSMbIE H3MEpPEHHUs (PU3MUECKUX BEIMYMH: BpeMs, PAcCTOsHUE, Macca
Tena, o0bEM, CUla, TeMIeparypa, atMochepHoe TaBjieHHEe, BIAXHOCTh BO3/1yXa, HAINpPSIKEHHUE,
CUJa TOKa; IPU 3TOM BBIOMPATh ONTUMANIBHBIN CIOCOO U3MEPEHHUS U UCIIOJIb30BaTh MPOCTEHIINe
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUA.

® [POBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DM3UYECKHX BEIMYUH C HCIOJIb30BaHUEM
OpSAMBIX HM3MEPEHHH: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh pPE3ylbTaThl
MOJIYdEHHOM 3aBUCUMOCTH (PU3UYECKHX BEIWYHH B BUAE TaONUIl U T'padUKOB, JeIaTh BHIBOJBI
10 pe3yabTaTaM HCCIIeI0BaHUS;

® NpPOBOJUTH KOCBEHHBbIE U3MEpeHHs (U3NYECKUX BEIUYMH: TMPU BHIIOJHEHUU
U3MEpEeHHIl coOMpaTh IKCHEPUMEHTAIbHYI0 YCTAHOBKY, CIEIys NpPEaoKeHHONW HHCTPYKLHUH,
BBIYHCIISITh 3HAYEHUE BEJIMYMHBI U AHAJM3UPOBATh MOJIY4EHHBIE PE3YNIBTATHl C YUETOM 33JJaHHO I
TOYHOCTH U3MEPEHUH;

® AHANU3UPOBATh CUTYallMM NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTb B HUX
NpPOSIBIEHUE M3YYEHHBIX (U3NYECKUX SBJICHUH MM 3aKOHOMEpPHOCTEW U MPUMEHATh
UMEIOLUeCs 3HAHUS ISl UX 00bACHEHMS,

® [IOHMMAaTh NPHHLUINBI JEHCTBHS MaIlMH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
yCJIOBHS UX 6€30MaCHOTO MCHOJIb30BaHUS B TIOBCEIHEBHON KHU3HH;

® JICIIOJIb30BATh MPU BBHINOJHEHUH Y4€OHBIX 3a/1a4 HAYYHO-TIOMYISPHYIO JIUTEpaTypy O
(U3MUECKUX SBJICHUSAX, CIPABOYHBIE MaTepHalIbl, pecypchl IHTepHeT.

BpInyCKHHK NMOJTY4YHT BO3MOKHOCTh HAYYHTHCS

® O0CO3HABaTh IIEHHOCTh HAYYHBIX MCCICIOBAaHUM, poOJb (U3UKK B paCHIUPEHUU
npezcTaBiIeHuil 00 OKpYKalolleM MUPE U €€ BKJIAJ B YAy4llIeHHE KauecTBa )KU3HH;



® JICIOJIb30BATh MPHUEMBI TOCTPOCHUS (PU3MUYECKUX MOJIENEH, TIOUCKa B (POPMYTHUPOBKU
JI0Ka3aTelbCTB BBIIBUHYTBIX THUIOTE3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE AMIIMPHYECKU
YCTaHOBJICHHBIX (PaKTOB,;

® CpaBHMBAaTh TOYHOCTb M3MEpPEHHS (PU3MUYECKMX BEIUYMH [0 BEIMYUHE UX
OTHOCHTENIHOI TIOTPEITHOCTH TIPH MPOBEICHNUHN TPSIMBIX H3MEPEHUIA;

® CaMOCTOSITEJIFHO TPOBOJUTH KOCBEHHBIE HM3MEPEHUS M HCCICIOBAaHUS (DU3MYECKUX
BEJIMYHH C UCTIOJIb30BAHHEM Pa3IMYHBIX CIIOCOOOB M3MEpeHUs (PU3NYECKUX BEIUYHMH, BHIOMPAThH
CpeAcTBa H3MEPEHUsI C Y4eTOM HEOOXOJWMOW TOYHOCTH HM3MEpEHHUH, 00O0CHOBBIBATH BHIOOD
croco0a M3MepeHHs, aJeKBaTHOTO IMOCTABJICHHOW 3ajgaue, MPOBOIUTH OIEHKY JO0CTOBEPHOCTH
TIOJTy9E€HHBIX PE3YIbTATOB,;

e BOCHpUHUMATh HHMOPMAIUIO (U3HUYECKOTO COJEpKAHUSA B HAYYHO-TIOMYISPHON
JUTEpaType M CpPEeACTBaX MaccoBOM WHGOpMAaMM, KPUTHUYECKH OLEHHUBATH IIOJTYYSHH YO
HH(pOpMANUIO, AaHATHU3HUPYS €€ COoAepKaHue U JaHHbIe 00 NCTOYHUKE HH(O pMaIumy;

® CO03/1aBaTh COOCTBEHHbIE MIMCHMEHHBIC U YCTHBIE COOOIIEHHS O (PH3MUECKUX SBICHUAX
Ha OCHOBE HECKOJBKHX UCTOYHUKOB WH(OPMAIIMH, COTIPOBOXKIATh BHICTYIJICHHE MPE3EHTAINEH,
YUYUTBIBasI 0COOCHHOCTH ayJIUTOPHH CBEPCTHUKOB.

MexaHn4eckue siBJICHUSA

BbInyCKHUK HAY4YHMTCSH:

® pacrio3HaBaTh MEXaHMUYECKHE SBJICHHUS U OOBSCHATH HAa OCHOBE MMEIOIIUXCS 3HAHUI
OCHOBHBIE CBOWCTBA WJIM YCIIOBHS NMPOTEKAHUS 3THX SBJICHUI: paBHOMEPHOE U HEPAaBHOMEPHOE
JBU)KEHHE, PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, OTHOCHUTEIHbHOCTD
MEXaHUYECKOTO JBIKEHUS, CBOOOIHOE MaJeHNe TeJ, paBHOMEPHOE JBIKEHUE N0 OKPYKHOCTH,
MHEpLUs, B3aUMOJICHCTBUE TEJl, peaKTUBHOE JIBM)KECHUE, Tepeaaya TaBJIeHUs TBEPAbIMU TeJIaMH,
KHUJKOCTSAMH M TazaMi, aTMoc(epHOe NaBJIeHHE, IJIaBaHUE TeJl, PaBHOBECHE TBEPIbIX Tel,
UMEIOMINX 3aKpeIJICHHYI0 OCh BpalleHHs], KoJiedaTelbHOE [ABH)KEHHE, PE30HaHC, BOJHOBOE
JBIKEHHE (3BYK);

® ONUCHIBaTh M3yYCHHbIE CBOWCTBA Tl W MEXaHUYECKUE SBJICHUS, HCHOJb3Ys
(u3nyeckre BETUUYHUHBL: MYTh, IIEpEMElIeHHE, CKOPOCTh, YCKOPEHHE, TIepruo ] oOpaleHus, Macca
Tena, MIOTHOCTh BEHIeCcTBa, cuia (CHia TSHKECTH, CHJIA YIIPYrOCTH, CHJIa TPEHHs), JaBJICHHUE,
UMIYIbC Tejla, KUHETHYEeCKash JSHEeprus, IMOTEHIMalbHAs SHEprus, MeXaHuuyeckas pabora,
MexaHudeckass MomHocth, KIIJ[ mpu coBepumieHMM palOThI € HCHOJIB30BAHUEM MPOCTOTO
MEeXaHu3Ma, CUjia TPEHUs, aMIUTUTY/1a, IEPUOJ M YacTOTa KoJIeOaHUi, AJTMHA BOJHBI U CKOPOCTh
€€ pacmpoCTpaHEHHUs; TMpH ONUCAHUU TMPABUJIBHO TPAKTOBaTh  (PU3MYECKUI  CMBICI
UCIOJb3YEMbIX BEJIMYUH, HMX OOO3HAUeHUS W EAUHUIIBI W3MEPEHHS, HAXOIUTh (OPMYIHI,
CBSI3BIBAIOLIUE JaHHYIO (U3UYECKYIO BEIMUMHY C JPYTUMH BEIMYMHAMH, BBIUUCIATH 3HAUCHUE
(bu3MuecKoil BETMYUHBI;

® AHAIM3MPOBATH CBOWCTBAa TeJ, MEXaHWYECKUE SBJIECHUS M TMPOIECChl, HCMOIb3Ys
¢u3MuecKue 3aKOHBI: 3aKOH COXPAHEHUS HSHEPTHM, 3aKOH BCEMHPHOIO TATOTEHHUS, MPUHILUI
cynepno3unuu cui (HaxoxaeHue paBHoaeicTByomnieii cuibl), |, I u 111 3akous HetoToHa, 3aK0H
COXpaHEeHUs UMIyinbca, 3akoH ['yka, 3akon [lackams, 3akoH Apxumena; Ipu 3TOM pas3iuyaTh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA M €0 MAaTEMaTHYECKOE BbIPAXKECHUE;

® paznuyaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (U3UYECKUX MOJENeil: marepuanabHas
TOYKa, MHEpLUAJIbHASL CUCTEMAa OTCYETa,;

e pemarpb 33aJa4yd, UCTOJIB3YS (DPU3NYECKHE 3aKOHBI (3aKOH COXpaHEHHs YHEPTUH, 3aKOH
BCEMHUPHOTO TATOTEeHUs, nmpuniun cynepnosunuu cui, |, Il u |1l 3akonsr HelotoHa, 3akoH



COXpaHEHHs1 UMIyibca, 3akoH ['yka, 3akon [lackams, 3akoH Apxumena) u (GOpPMYIbI,
CBsI3bIBAIONIUE (DU3MYECCKHE BEIMYMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IJIOTHOCTh
BEIECTBA, CHJA, JABJICHUE, UMIYIbC Tela, KMHETHYECKash SHEprus, MOTCHLUAIbHAs SHEPTus,
MexaHu4yeckas pabora, MexaHumueckas momrHocts, KIIJl mpocroro mexanusma, cuiaa TpEHUS
CKOJIbXKEHUS, KO3(D(DUIMESHT TPEHUS, aMIUTUTY/Ia, IEPUO]] M YaCTOTa KOJICOAHUH, JITMHA BOJHBI U
CKOpPOCTh €€ pacHpOCTPaHCHHs). Ha OCHOBE aHAJIM3a YCIOBHS 3a/laud 3allMChIBATh KPaTKOE
yCIOBHUE, BBICTATh (U3MUCCKUEC BEIMYMHBI, 3aKOHBI W (OPMYJIBI, HEOOXOIUMBIC Ui €€
pelIeHus, IPOBOJUTL PACUYCThl M OIEHUBATh PEATBHOCTH IMOJYYCHHOTO 3HAYCHHS (PH3UIECKON
BEITMYUHBL.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® UCNONBL306aMb 3HAHUA O MEXAHUYEeCKUX SB1eHUSX 6 NOBCEOHe8HOU MHCUSHU O
obecneuenus 6e3onacHocmu npu oopawjeHuu ¢ npubopamu U MexHUYyecKUMU YCmpoucmeamu,
OJIsl COXPAHEHUsL 300P06bsi U COONIOOEHUSL HOPM IKOI0UHECKO20 NOBEOeHUsl 8 OKPYICaouell
cpede; NpuBOOUMb  NPUMEPLl  NPAKMUYECKO20  UCNONb308AHUA  (QU3UYECKUX 3HAHUU O
MEXAHUYeCKUx ABNeHUSAX U (PU3UYECKUX 3aKOHAX, NpUMEpbl UCNONb308AHUSL BO300HOBNAEMbIX
UCTMOYHUKOG  JHepeuu,  9IKOJIO2UYeCKUX  NOCNeOCMEULl  UCCIe008aHUSl  KOCMUYECKO20
npocmpancms,

® pasiuuamos 2paHuybl NPUMEHUMOCMU QU3UYEeCKUX 3AKOHO8, NOHUMAMb 6Ceoduull
xapaxmep yHOamMeHmanbHblX 3aKOHO8 (3aKOH COXpAHeHUsT MeXAHUYecKou HSHepeuu, 3aKOH
COXpaHeHUsi UMNYIbCA, 3AKOH 6CEMUPHO20 MA20MEHUS) U O2PAHUYEHHOCMb UCNONIb308AHUSA
yacmmuwix 3akonos (3axon I'yka, Apxumeda u op.);

® HAX0OUMb AOEKBAMHYI0 NPEONONCEHHOU 3adaye Qu3ULecKyr0 MoO0elb, pa3peulams
npobnemy Kak Ha ~OCHOBe UMEWUXCA 3HAHULL N0  MeXaHuke C UCHONb308AHUEM
Mamemamuiecko2o annapama, max u npu NOMowiu Memooos8 OYeHKU.

TensioBbie ABJICHUS

BbIMyCKHUK HAYYHUTCS:

® pacro3HaBaTh TEIJIOBBIE SIBIICHUS M OOBICHAT, Ha 0aze UMEIOMMNXCS 3HAHUN
OCHOBHBIE CBOWMCTBA WJIM YCJIOBHUS MPOTEKAHWs STHX sBICHUM: nuddy3us, u3sMeHeHne oobema
TeI OpU HarpeBaHuu (OXJIaXICHUH), OOJbIIas CKUMAEMOCTh Ta30B, Majas CKHMAeMOCThH
KHUJKOCTEH W TBEPAbIX TeJ; TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHACHCAlUs, IUIaBlICHHE,
KpUCTAJUIM3alMsl, KHUIIEHWEe, BJIAKHOCTh BO3AyXa, pa3lU4yHble CHOCOOBI TeIUloneperayu
(TerIoMPOBOHOCTD, KOHBEKIHS, H3JIydeHHE), arperaTHbie COCTOSIHHS BEIIECTBA, MOTJIONICHHE
SHEpPruM NP HUCTAPEHUH XUAKOCTH W BBIJCICHHE €€ MPU KOHJCHCAlMM Mapa, 3aBUCUMOCTb
TEeMIIepaTypbl KUIEHUS OT JaBIICHHUS,

® ONUCHIBaTh W3YYEHHBIE CBOWMCTBA TEJ U TEIUIOBHIC SIBICHUS, HCIOJb3Ys (PU3NUECKUE
BEJTMUYUHBI. KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEPTUsl, TEMIIepaTypa, yaelbHas TeI0eMKOCTh
BEIIECTBa, yAeNbHAas TEIUIOTa IUIABICHHS, yaedbHas TerioTa mnapooOpa3oBaHusi, yAelbHas
TEMIOTa CTOpaHUsl TOIUIMBA, KOX(PQHUIIMEHT MOJIE3HOTO ACHCTBUS TEIIOBOTO JBHUTraTelNs; MpHU
OTHMCAaHUHM TPABWIbHO TPAKTOBAaTh (PU3MUYECKUN CMBICT HCIOJB3YEMBIX BEIWYUH, HX
0003HAUYCHHUS U ETUHUIBI H3MEPEHHS, HAXOIUTh (GOPMYJIBI, CBSA3BIBAIOIINE NAaHHYI0 (PU3UYECKYIO
BEIUUYUHY C APYTUMHU BETMUYUHAMHY, BBIYUCIIATH 3HAUCHUE (PU3NYECKON BEITHUNHBI;

® AHANU3UPOBATh CBOWCTBA TEJ, TEIMJIOBBIC SBICHUS U MPOIECCHI, UCTIONB3Ysl OCHOBHBIC
MOJIO)KEHUSI aTOMHO-MOJIEKYIISIPHOTO VYIEHHsI O CTPOCHHH BEIIECTBA M 3aKOH COXpaHEHUS
SHEpIHH;

® pa3nUYaTh OCHOBHBIC MPHU3HAKH H3YYCHHBIX (DU3MUECKUX MOJeNel CTPOCHHS Ta3oB,



KUJKOCTEN U TBEPABIX TEIL,

® TPUBOJUTH TPUMEPHI MPAKTHYECKOTO WCIOJB30BaHUS (U3NYSCKUX 3HAHHHA O
TEIUIOBBIX SIBIICHUSX;

e pemiaTh 3a7auyd, UCIOJIb3Yyd 3aKOH COXPAHEHHUS DHEPTHMHM B TEIUIOBBIX IMPOIECCaX U
dbopmyibl, CBs3bIBaONIMEe (DU3NYCCKUE BEIUYHHBI (KOJUYECTBO TEIJIOTHI, TEMIIEPATypa,
yaenbHasl TEIUIOEMKOCTh BEIIECTBA, yACNbHAS TEIUIOTA IUIABJICHUS, VYACHbHAS TEIUIOTa
napooOpa3oBaHus, yueiabHas TEIUIOTa CrOPAaHUsS TOIUIMBA, KO3(D(HIMEHT TMOJIe3HOTro JCHCTBUS
TEIJIOBOTO JBMraTess): HAa OCHOBE aHA/M3a YCIIOBHS 3a7aydl 3aluChiBaTh KPAaTKOE YCIOBHE,
BBIJICTIATh (DU3MYECKHE BEJIMYWHBI, 3aKOHBI W (OpPMYNBI, HEOOXOJWMEBIE JUIS €€ PElICHHUS,
MPOBOJMTH PacUeThl U OIICHUBAThH PEATHLHOCTh MOJyIYCHHOTO 3HAYCHUS (PH3MUECKO BEITMIMHEI.

BbInyCKHHUK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® UCNONB306aMb  3HAHUAL O MENJOBbIX SGNEHUSAX 6 NOBCEOHEeBHOU  HCUSHU Ol
obecneuenus 6ezonacHocmu npu obpawjeHuu ¢ npudbopamu U mexHuiecKumu ycmpoucmeamu,
OJIsl COXPAHEHUsl 300P06bsi U COONIOOEHUS. HOPM IKOI02UYECKO20 NO8e0eHUsl 8 OKpycarouel
cpede; npugoOUMb NPUMepPbl IKOIO2UYECKUX NOCIeOCmEull pabomul osuzameneli 6HYMpeHHe20
C20paHUsl, Men08bIX U 2UOPOINEKMPOCMAHYULL,

® pasiuuame 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ceoduull
xapaxmep @YHOAMEHMANbHBIX DUUYECKUX 3aKOH08 (3AKOH COXPAHEHUs SHEpeUU 8 Menio8bix
npoyeccax) u 02PaHU4eHHOCHb UCHONb308AHUSL YACHHBIX 3AKOHOE;

® HAX0OUMb AOEKBAMHYI0 NPEONIONCEHHOU 3adaye Qu3uULecKyro Mooelb, pa3peuiams
npobdnemy Kak HaA OCHO8e UMEIOWUXCS 3HAHULL O MEeNN08blX ABIEHUAX C UCNONb308AHUEM
Mamemamuiecko20o annapama, max u npu NOMOowU Memooo8 OYeHKU.

DJleKTpUYecKHe U MAaTHUTHbBIE SIBJIEHUS

BbIMyCKHUK HAYYHUTCSH:

® pacro3HaBaTh >JIEKTPOMATHUTHBIC SIBJICHUS U OOBICHATH HAa OCHOBE HMEIOIIUXCS
3HAaHUU OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS 3TUX SIBJICHUN: AIIEKTpU3ALUS Tell,
B3aUMOJICHCTBUE 3apsIOB, JJCKTPUYECKUH TOK W €ro JeicTBus (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE), B3aUMOJICUCTBHE MAarHUTOB, 3JCKTPOMArHUTHAs MHAYKIUS, ACHCTBUE MAarHUTHOTO
NoJis Ha IMPOBOJHUK C TOKOM M Ha JBIDKYIIYIOCA 3apsHKEHHYI 4YacTHIly, JeHCTBUE
ANIEKTPUUECKOTO TOJS Ha 3apsHKEHHYI0 YacTHIY, AJIEKTPOMAarHWTHBIE BOJHBI, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPAKEHUE U MPEJIOMIICHHE CBETA, AUCIIEPCHSI CBETA.

® COCTaBJIATh CXEMBbI JJICKTPUUYECKUX IEMe C MOCIelI0BaTENbHBIM U THapasuieNbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3linyas YCJIOBHbIE 0003HAUEHHUS SJIEMEHTOB AJIEKTPUUYECKHUX Lerei
(MCTOYHHK TOKa, KJIFOY, PE3UCTOP, PEOCTAT, JAMIIOYKa, aMIIEPMETP, BOJILTMET).

® JCNOJBH30BaTh ONTUYECKUE CXEMBI ISl MOCTPOCHUSI U300pakeHUH B TIIOCKOM 3epKajie
U coOuparolei JIuH3e.

® ONKCHIBaTh M3y4YCHHBIC CBOMCTBA TE€N M JIEKTPOMArHUTHBIC SIBICHUS, HCIOJb3YS
(¢u3nyeckrue BETUYMHBI. JJIEKTPUYECKHI 3apsj, CuiIa TOKa, JIEKTPHUECKOe HaIpsKeHue,
ANEKTPUUECKOE COTIPOTHUBIICHHE, yIENbHOE COMPOTUBJICHHE BEUIECTBA, padOTa AIEKTPHUUECKOTO
MOJIs, MOIIHOCTh TOKa, (OKYCHOE pacCTOSIHUE | OMNTHYeCKas CHJIa JIMH3BI, CKOPOCTb
ANIEKTPOMATrHUTHBIX BOJH, JUTMHA BOJHBI M YacTOTa CBETa; MPH OMHCAHHUA BEPHO TPAKTOBATH
(U3NYEeCKNi CMBICT HCMOJIB3YEMBIX BEINUYHMH, HX OO0O3HAYCHHUS U EIWHHIBI H3MEpPEHHS;
HAXOJHUTh (POPMYITBI, CBSA3BIBAIOIINE NAaHHYIO (PM3HYECKYIO BEJIMUUHY C IPYTUMU BETUIMHAMHU.

® AHANU3UPOBATh CBOMCTBA TEJ, ANEKTPOMArHUTHBIC SBICHUS U MPOLIECCHI, MCIOJIb3Ys
(u3ndeckue 3aKOHBI: 3aKOH COXPAaHEHUS AIIEKTPUUECKOTO 3apsiia, 3akoH OMa JJis ydacTka IIeTH,



3ak0H JIxoynsa-JIeHna, 3aK0H IPSMOJIMHEHHOTO PacHpOCTPAHEHMs CBETA, 3aKOH OTPaXCHUS
CBETa, 3aKOH MPEJIOMJICHHUS CBETA; MPH 3TOM pa3inyaTh CIOBECHYI0 (POPMYIHMPOBKY 3aKOHA U
€ro MaTeMaTHYEeCKOe BhIpasKEHHE.

® MPHUBOJUTH MPHUMEpPHl TMPAKTHUYECKOTO UCIOJIB30BAaHUS (U3MUECKUX 3HAHUH O
ANIEKTPOMATHUTHBIX SIBICHUIX

e pemarh 3a7a4M, UCHOJb3Ys (Ppr3ndeckue 3akoHbI (3akoH OMa Ui ydacTKa I, 3aKOH
JUkoynsa-Jlenna, 3akOH NPAMOJIMHEHHOTO PACIPOCTPAHEHMS CBETA, 3aKOH OTPAXCHUsS CBETAa,
3aKOH TMPEIOMJICHHs CBETa) M (OPMYIIbI, CBS3bIBAIONIME (PU3MYCCKUE BEIMYHMHBI (CHJIa TOKA,
ANEKTPUIECKOE HANpPSDKCHUE, JJIEKTPHUECKOE COMPOTHBIICHHE, YAEIbHOE COMPOTHUBICHUE
BEIIECTBA, padOTa MEKTPHUECKOTO TOJISl, MOIIIHOCTh TOKA, (POKYCHOE PAcCTOSHHE M ONTHYECKAs
CWja JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJTMHA BOJIHBI M YacTOTa CBETa, (OPMYIBI
pacuera JIEeKTPHYECKOTO COMPOTHUBICHUS MTPH TIOCIIEA0BATENIFHOM U MapaluIeIbHOM COEANHEHNN
NPOBOJHUKOB): Ha OCHOBE aHAJIN3a YCIIOBHUS 33Ja4M 3alMCBIBATh KPATKOE YCIOBHE, BBIICIATH
(¢u3MuecKue BETUYMHBI, 3aKOHBI W (OPMYIBI, HEOOXOJWMBIC IS €€ pPEIeHHs, IMPOBOIUTH
pacyeThl ¥ OICHUBATh PEATHHOCTH MOJTYICHHOTO 3HAUCHUS (PH3HMUECKON BETMYMHEI.

BbINyCKHHK MOJIYYUT BO3MOKHOCTh HAYYHTHCS

®  UCNONBL308aMb 3HAHUSA 00 INEKMPOMASHUMHBLX ABIEHUSAX 8 NOBCEOHEBHOU HCUSHU OJls
obecneuenus 6e3onacHocmu npu ooOpawjeHuu ¢ npudOpamu U MexHUUecKUMU yCmpoucmeamu,
OJIsl COXPAHeHUsl 300P06bsi U COONIOOEHUS. HOPM OIKON02UYECKO20 NOBEOeHUsl 8 OKpYICaouell
cpede; npusooUms NPUMEPbL BIUAHUS INeKMPOMASHUMHBIX USYYEHUL HA JHCUBbLE OP2AHUIMYL;

® paziuuamos 2paHuybl NPUMEHUMOCMU QU3UYEeCKUX 3AKOHO8, NOHUMAMb 6Ceoduull
xapaxkmep QyHOAMEHMANbHbIX 3AKOHO8 (3AKOH COXPAHEHUsT DNeKMPU4ecKo2o 3apsoa) u
0CPAHUYEHHOCMb UCNONb308AHUsL YaCmHbIX 3aKkoH06 (3akon Oma 015 ydacmka yenu, 3aKOH
Horcoyns-Jlenya u op.);

® UCNONBL308AMb NPUEMbL NOCMPOEHUs Qu3UYecKux mooenell, Noucka u GopmyauposKu
00KaA3amenbCms 8bl0BUHYMBIX 2UNOMeE3 U MeopemuyecKux 6bl860008 HA OCHO8E IMNUPUUECKU
VCMAHOBNIEHHbBIX (haKmos;

® HAX0OUMb AOEKBAMHYI0 NPEONONCEHHOU 3a0aue Qu3UUecKyr0 MOO0eb, paspeuams
npoonemy Kak Ha OCHO8e UMEWUXCA 3HAHUL 00 21eKMPOMACHUMHBIX — ABNIEHUAX C
UCNONIb308AHUEM MAMEMAMUYLECKO20 annapama, max u npu HOMOWU Memooo8 OYeHKU.

KBaHTOBBIC sIBJ1IeHHSA

BbIyCKHUK HAy4YHTCH:

® pacro3HaBaTh KBAHTOBBIC SIBJICHHS W OOBSICHITh HAa OCHOBE HMEIOUIMXCS 3HAHWIA
OCHOBHBIE CBOMCTBA WM YCIOBUSI NMPOTEKAHMS ITUX SBICHUIN. €CTECTBEHHAs M MCKYCCTBEHHAas
PaAMOaKTUBHOCTD, O-, - U Y-H3JIydeHUs, BOSHUKHOBEHHUE JHHEHYATOTO CIEKTpa H3IY4CHUs
aToma;

® OMNUCHIBaTh M3y4YCHHbIE KBAHTOBBIE SIBJICHUSA, HUCNOJB3Yd (U3NUYECKUE BEITUYUHBI:
MaccoBO€ YHUCIIO, 3apsiI0BOE YHCIIO, MEpUoJ HoJypacnajna, 3Heprus (OTOHOB; MPH ONHMCAHUU
NpaBWIbHO TPAaKTOBaTh (PU3NYECKUH CMBICI MCIOJIB3yeMBIX BEIMYUH, UX OOO3HAa4YeHUs M
€IMHMIBI M3MEPEHHs; HAaXOJUTh (OPMYIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYI0 BEIMYHHY C
JIPYTUMU BETUYWHAMHY, BBIYUCIISATH 3HaYCHUE (PHU3NUECKON BETUUMHBI,

® AHAIM3MPOBATH KBAHTOBBIEC SIBJICHUS, UCHOJB3Ys (PU3MUECKHE 3aKOHBI U MOCTYJIATHI:
3aKOH COXPaHEHMs PHEPTHH, 3aKOH COXPAHEHUsS SJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHHUs
MaccOBOTO YHCIIA, 3aKOHOMEPHOCTH H3JIYdeHHMs M TMOTJIOIIEHUS CBETa aTOMOM, IPH 3TOM
pas3nuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €0 MaTEeMaTHUECKOE BBIPAXKECHUE;



® pa3IMYaTh OCHOBHBIC MPHU3HAKW TUIAHETAPHOW MOJENHM aroMma, HYKJIOHHOW MOJeH
aTOMHOTO S7pa,;

® TPUBOJUTH TPUMEPHI TPOSIBICHUS B MPUPOJEC U TPAKTUYCCKOTO HCIOJIB30BaAHUS
PaMOaKTUBHOCTH, SICPHBIX U TEPMOSACPHBIX PEAKIIUN, CICKTPATHHOTO aHATH3a.

BhInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHTHCSH !

® UCNONBL306aMb NONYYEHHbIe 3HAHUSL 6 MNOBCEOHeBHOU JICUSHU npu obpaujenuu ¢
npubopamu u mexwuueckumu ycmpoucmeamu (CUemyuK UOHUUPYIOWUX 4acmuy, 003uMemp),
OJIsl COXpAHeHUsl 300P08bsi U COONIOOEHUSL HOPM DKONI02UUECKO20 NOB8eOeHUsl & OKpyicaroujell
cpeoe;

® COOMHOCUMb IHEPRUIO CEA3U AMOMHBIX A0EP C 0eheKmom Maccl,

®  NPUBOOUMb NPUMEPLL GIUAHUSA PAOUOAKMUBHBIX U3TYYEHUU HA JHCUBble OpP2AHUMbL,
NOHUMAMb NPUHYUN OeUCMBUsL 003UMEmMPa U Pa3Iudams YCi106Us €20 UCNOIb308AHUS,

® NOHUMAMb IKON02UYECKUEe NpoOaeMbl, GO3HUKAIOWUE NPU UCNOIb3OBAHUU AMOMHbBIX
INEKMPOCMAHYULl, U HNYMU peuwleHuss dMmux npoobrem, Nepcnekmusbl  UCHONb308AHUS
VIPABIAEMO20 MePMOA0ePHO20 CUHME3d.

JJIeMEHThI aCTPOHOMHH

BbInyCKHUK HAy4YHMTCSH:

e yKa3pIBaTh Ha3BaHWs WiaHeT COJIHEYHOW CHUCTEMBI, pa3aNdaTh OCHOBHBIC MPH3HAKH
CYTOYHOTO BpAaIlleHHUsI 3Be3THOTO HebOa, nBrkeHus Jlynpl, COJHIIA W IUIAHET OTHOCHTEIBHO
3Be3;

® [IOHUMAaTh PA3IUYUS MEXIY TEIHOICHTPUUYECKOW U TEOLEHTPUYECKON cucTeMaMu
MHUDpa;

BpInyCKHHUK NOJTYYHT BO3MOKHOCTh HAYYUTHCS !

® yKaswleamv oOwue Cceolcmea U OMAUYUS NIAHem 3eMHOU 2pYynnvl U NiaHem-
eueanmos; manvix men ConmeyHou cucmemvl U OONbUWUX HIAHEM, NONb308AMbCA KAPMOU
36€30H020 Heba npu HAOIOOEeHUsX 36€30H020 Heba,

® pazuuames OCHOGHblE Xapakmepucmuru 368e30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 38e30bl C ee meMnepamypol;

® paznuuamo cunomesvl 0 npoucxodxicoenuu CoNHeuHOl cucmembsi.

2. COAEP)KAHUE YYEBHOI'O ITIPEJMETA

10 kaace
BBenenue. @usuka u pu3nyecKue MeTOAbI H3YYEHUS MPUPOABI
duzuka — Hayka o npupone. dusznyeckue Tena u seiaeHus. Habmronenue m onucanue
¢usnueckux sBieHu. Duznuyeckuil sKcnepuMeHT. MojenupoBaHue SBICHUH M OOBEKTOB
npupoasl. duzndeckue BEeIUYMHBI U UX H3MepeHue. TOYHOCTh M MOTPEUIHOCTh HU3MEPECHMHU.
Mexnynapoanas cucreMa enMHAL. PU3HMUECKUE 3aKOHBI U 3aKOHOMEPHOCTH. PU3HKA U TEXHUKA.
Hayunsiit MeTos no3Hanus. Ponb ¢pusnku B popMHUPOBAHUH €CTECTBEHHOHAYYHOH I'PaMOTHOCTH.
MexaHn4eckue sBJICHUSA
MexaHndyeckoe JBW)KEHHE. MarepuanbHas To4yka Kak MOJENIb (U3HMUECKOTO Tena.
OTHOCHUTENBHOCTh MEXaHWU4ecKoro napwxkeHusa. Cucrema orcyera. PU3NYECKHE BEIMUYUHBI,
HEOOXOUMBIE ISl OTIMCAHUS JBIDKCHUS W B3aWMOCBS3b MEXIy HUMH (IyTh, NepeMelleHHE,
CKOpOCTh, YCKOPEHHE, BpEeMs JIBWKEHHS). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBkeHue. PaBHOMepHOe ABWKEHHME 10 OKpyKHOCTH. IlepBbiii 3akoH HbplooToHa ¥



unepuus.Macca tena. IlnotHocts BemectBa. Cuna. Enunuiml cuibl. Bropoit 3akon HeroTona.
Tpernit 3akon Hpiotona. CobGoanoe manenue Tten. Cuila TSDKECTH. 3aKOH BCEMUPHOTO
tarotenus. Cwia ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocts. CBs3b Mexay cuioi
TsbKecTd W Maccoi Ttena. unamomerp. PaBHoxelictByromasi cuna. Cuna tpenus. Tpenue
ckoapxenus. Tpenne nokos. TpeHue B IpUpoie U TEXHUKE.

Nmnynbe. 3aKOH cOXpaHEHHs UMITYJIbca. PeakTuBHOE JBMKEHHE. MexaHndeckas padoTa.
MouHocts. OHeprus. [loTeHuuanbHas U KuHeTHueckas sHeprus. IIpeBparienue onHOrO BUjAa
MEXaHMYECKOUW YHEPTUH B IPYroid. 3aKOH COXpPAHEHUS MOJTHON MEXaHUYECKON YHEPTUH.

YcnoBuss paBHOBECUS TBEPAOIO TENA, HMMEIOIIETr0 3aKpPEIUICEHHYI0 OCh JIBUKECHUS.
MOMEHT CUJIBI.

OCHOBBI MOJIEKY/ISIPHO-KHHETHYECKOH TEOPUH

Crpoenue BemecTtBa. ATOMBI U MOJEKYNIbl. TeNIoBO€ IBM)KEHHE aTOMOB U MOJIEKYIL.
BsaumoseiictBue  (MpUTsDKEHHE W OTTAJIKMBAaHUE) MOJIEKYd. TelIioBoe paBHOBECHE.
Temnepatypa. CBsA3p TemmepaTypbl €O CKOPOCTbIO XAaOTHMUYECKOTO JIBKEHHUS YaCTHIL.
Buyrpennss sneprus. Paborta u temionepeaaya Kak criocoObl U3MEHEHUSI BHYTPEHHEH dHEpPruu
tena. KosmdyecTBO TemmoTel. 3aKOH COXpPAaHEHMsT M IPEBPAIICHMS DSHEPTMU B TEIUIOBBIX
npoueccax. Mcnapenue n xkoHaeHcanus. llornomenne sHepruM NMpu HCIAPEHHUN >KUJKOCTH M
BBIJICIICHHE €€ INpU KOHJACHcauuu mnapa. KureHwe. 3aBUCHMOCTh TEMIEPATYpbl KUIIEHUS OT
JaBieHus. BiaxHOCTh BO3yXa.

OCHOBBI TEPMOAHHAMUKH

Pabora raza npu pacmupenun. I[IpeoOpasoBaHus 5HEpPruM B TEIUIOBBIX MallHMHAX
(mapoBast TypOMHA, JBUTATEIIb BHYTPEHHETO CrOpaHus, peakTUBHBIN aBuratens). KITJ[ TemmoBoit
MAIlUHBI.

OCHOBBI 2JIeKTPOAUHAMUKH
DIeKTpUIECKOE MoJIe KaKk 0COObIN BT MaTepuu. HanpsskeHHOCTh AIIEKTPUYECKOTO
noJist. JleficTBHE IEKTPUUECKOTO NOJIs Ha eKTpuueckue 3apsiabl. Konnencarop. DHeprus
NEKTPUYECKOTO NOJISI KOHIEHCATOPA.

Onextpudyeckuid TOK. VICTOYHMKM S3JIEKTPUYECKOrO TOKA. DJIEKTpUYECKas LEeNb U €€
coctaBHble yacTu. HampaBnenue u aeicTBus 3nekrpuyeckoro toka. Hocurenu snexkrpuueckux
3apsAn0B B MeTaiuiax. Cuiia Toka. DIEKTPUUECKOE HapsHKEHUE. DIEKTPUYECKOE CONIPOTUBIECHUE
NPOBOJHUKOB. ENMHUIIBI CONPOTUBIEHUS. 3aBUCUMOCTh CUJIbI TOKA OT HampsbkeHus. 3akoH Oma
JUld ydacTKa Uenu. YaenbHoe comnpoTtuBieHue. Peocratsl. [locnepoBaTenbHOE cOeqUMHEHHE
npoBOAHUKOB. [lapamnensHoe coenMHEHUE MPOBOJHUKOB. PaboTa 31MeKTpUYECKOro MoJis IO
NEPEMENICHUIO JJIEKTPUYECKHX 3apsSA0B. MOIIHOCTh 3JeKTpUYecKkoro Toka. Harpeanue
IPOBOJIHUKOB JIEKTPUUECKHM TOKOM. 3akoH JDxoyns - JleHna. Dnekrpuyeckue HarpeBareibHbIe
U ocBeTuTeNnbHbIe Mpubopsl. KopoTkoe 3aMbikanne. TOK B pa3iaMuHBIX cpeaax.

Pe3eps (2 yaca)

11 kaace
OCHOBBI JIEKTPOANHAMHKH (TMPOI0IKEHHE).
MaruuTHoe noje

B3aumopneiictBue TokoB. MarHutHoe nosie Toka. MarautHas uaayknus. Cuna Ammnepa.
Cuna JlopeHna.



3HeRTp0MaFHI/ITHaﬂ HHAYKI A

SIBneHue 31EKTPOMArHUTHON MHAYKIMH. MarHuTHbIM NOTOK. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu. [lpasuno Jlenna. Camonnaykius. MHIyKTUBHOCTb. B3auMOCBS3b 31EKTPUUECKOTO U
MarHUTHOTO MOJIEH. DNEKTPOMArHuTHOE MOJIE.

3ﬂeKTpOMaI‘HI/ITHbIe K0J1e0aHus U BOJHBI

CBoOoiHbIEe KOJEOaHMs B KoJieOaTeIbHOM KOHType. I[lepnoa cBOOOJHBIX IEKTPUUECKUX
kojeOanuil. IlepeMeHHBbIN 31eKTpuYecKUi TOK. ['eHepupoBaHUE 3JIEKTPUUYECKON HHEPIUH.
Tpanchopmatop. Ilepemaua >meKTpUUECKOM PHEPTUU. DJIEKTPOMArHUTHBIE BOJIHBI. CBOWCTBa
ANIEKTPOMArHUTHBIX BOJIH. [IpuHuune! paguocsssu. TeneBunenue.

Onruka
CgeToBbI€C BOJIHBI.

CKOpoCTh CBETa M METOJBI €€ U3MEpPEHUs. 3aKOHBl OTPAXEHUS U IPEJIOMIICHUS CBETA.
BonHoBble cBoiicTBa cBeTa: aucriepcusi, HHTepepeHIus cBera, Iudpakius CBeTa.
Korepentnocts. [lonepednocTs cBeTOBBIX BOJIH. [lonspusanus ceera.

9J1IeMeHThbI TCOPHH OTHOCHUHTCIIBHOCTH

[TocTynatel TEOpUM OTHOCUTEIBHOCTU. [IpUHIMI OTHOCUTENBHOCTH ODWHIITEHHA.
[TocTositHcTBO  ckOpocTH  cBera. [IpocTpaHCTBO M BpemMsi B CHEUUAIBHOM  TEOpUU
OTHOCHUTEIBHOCTH. PensaTuBucTCKas nuHaMuka. CBsi3b MacChl C SHEPTHUEH.

N3nydyeHus u cnekTpsol

Paznuunbie BHUIBI SJIEKTPOMArHUTHBIX M3IYYEHUM W UX MPAKTUYECKOE MPUMEHEHUE:
CBONMCTBa M NpPHUMEHEHUE HH(PaKpacCHBIX, YIbTPa(UOIETOBBIX M PEHTTCHOBCKUX H3Jy4CHUH.
[IIxana 31eKTPOMATrHUTHBIX U3JTY4CHUH.

KBanToBasi pusnka

l'umote3a Ilnanka o kBantax. ®otospdexr. YpaBuenue DitHiTeiHA 11 PoTOoIPdEKTA.
®otonel. ['umnoTe3a ae bpoiyis 0 BOJHOBBIX CBOWMCTBaxX yacTuil. KopmycKyssipHO-BOJHOBON
nyanu3Mm. CootHomienue HeompeneneHHoctu [eiizenOepra.Ctpoenne atomMa.  ONbITHI
Pesepdopna. KBanrossie noctynarel bopa. Mcnyckanue u morjionieHue ceera atoMoM. Jlasepsi.

Mo genu CTPpOCHUA aTOMHOTI'O sApa: HpOTOHHO-HGﬁTpOHHaH MOZACJIb CTPOCHUA aTOMHOI'O
sapa. H,Z[epHLIe CHIIBI. I[e(beKT MacCChl U DHEPrus CBA3W HYKJIIOHOB B sAAPC. HnepHa;I OHCPIreTUKaA.
Bausuue PIOHPBPIpyTOH.IGﬁ paauanvi Ha JKHUBBIC OPraHU3MBI. I[OSS. HU3JIY4CHHUA, 3aKOH
PaaAOaKTUBHOTO pacriaga u €ro CTaTUCTUYECKUU XapakTep. 3J'IeMeHTapHBIe YaCTHULbI. YaCTULIBL
1 aHTU4aCTHUIbI. CDYH,Z[aMCHTaHBHBIe B3aHMOJICHCTBUS

Crtpoenue Beesennoi

Crpoenue conneuHoii cucrtembl. Crucrema «3emist — Jlyna». O6mue cBenenus o ConHie
(Bum B Teneckom, BpalleHHE, pa3Mepbl, Macca, CBETUMOCTh, TEMIIEpaTypa COJIHIIA U COCTOSHHE
BEIECTBA B HEM, XHMHUUYECKHUH cocTaB). MICTOUHMKYM SHepruu u BHyTpeHHee ctpoeHue CoJHIa.



dusnueckas npuposa 3se3n. Hamra [anaktuka (cocras, cTpoeHue, QBIKEHHE 3Be3] B [ aakTHke

u ee BpaiicHue). [IpoucX0KICHUE U IBOJIOIHNS TATAKTHK U 3BE3I.

3. TEMATHYECKOE IINTAHUPOBAEHUE

10 kaace
Ne Pazpnen Kommuecrso KontponsHas JIaGopaTopHbie
4acoB pabora paboThI
1. Beenenue. Om3uka u Qungeckue 1
METO/IbI U3YICHUS TIPUPOIBI
2. Mexanuka 27 2 2
3. OcHOBBI MOJIEKYJISIPHO- 10 1 1
KMHETHYECKON TEOpUHU
4. OCHOBBI TEPMOJMHAMUKH 7 1
S. OCHOBBI AJIEKTPOIMHAMUKHI 20 1 1
Peseps 3 waca
Hroro 68 wacos
11 knacc
Ne Paznen Komnmuectso KonTtponbHas JlaGoparopHblie
4acoB pabota paboThI
1. MaruuTHOE mnoJie 5
2. DNeKTpOMarHuTHAsE WHIYKIUS 7 1 1
3. DNEeKTpOMarHuTHBIC KOJCOAHUS H 10 0 0
BOJIHBI
4. Onruka 15 1 2
5. KBanroBas (usuka 17 2 1
Crpoenue Beenennoi 5
[ToBTOpEHUE 5 1

PesepB 2 waca

Hrtoro 66 gacos
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