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AHHOTAaIUs K paboueit mporpamMme
yaeOHOoro mpeameTa « Du3uKa»

Pabouvast mporpamma ydeOHoro npeamera «®Dusuka» mpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbBIE MPEIMETh» pa3padoTaHa B COOTBETCTBHU C
nyHktoM 18.2.2 ®I'OC COO u peanuzyercs 2 roga ¢ 10 mo 11 kmacc.

Pabouas mporpamma paspaborana yunrteneMm bpanmreitn H.B. B cooTBeTcTBIY € MONI0KEHHEM 0 pabOYUX MPOrpaMMax U ONpeAessieT OpraHUu3aIuio
00pa3oBaTeNbHON JAEATENbHOCTH YUUTEIEM B ILIKOJIE IO yueOHOMY npeamMeTy «Duzukay.

Pabouas nporpamma yueOHoro npeamera «®Pusukay. spisercs yactbio OOIT COO, onpenensiomiei:

- COZIEpKaHMUE;

- IJITAHUPYEMBbIE PE3yIbTaThl (JINYHOCTHBIE, METANIPEAMETHBIE U MTPEIMETHBIE);

-TeMaTHYEeCKOE IUIAHUPOBaHME C y4eToM pabouell MporpaMMbl BOCIIUTAHHS C yKa3aHMEM KOJIMYECTBA aKaJeMHUYECKHUX 4YacoB, OTBOAMMBIX Ha
M3y4YeHHUe KK0M TeMbI 1 BOBMOXKHOCTHIO Hctnoib3oBanus I(1[)OP.

Pabouas mporpamMma paccMoTpeHa Ha 3aceITaHUH METOIMYECKOTO OOBEAMHECHHS ¥ COTIIACOBAaHA 3aMECTUTEIIEM JUPEKTOPA TI0 METOAMYECKOM padoTe
HOVY COI «Iennocy.
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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usmke 6a30BOrO YpOBHsSI Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHUU W TpeOOBaHUU K
pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeIbHOM MporpamMmel, ipeactaBieHHbIx B PI'OC COO, a Takxke ¢ yuétom denepanbHOi paboueit mporpaMMbl
BOCIHUTAHMSI U KOHLIETIIUY MpernojaBanusi yueOHoro npeamera «Du3uka» B 00pa3zoBaTelbHbIX opranu3anusx Poccuiickoit @enepannn, peann3yomux
OCHOBHBIE€ 00pa30BaTEIIbHBIC TPOTPAMMBI.

Coneprkanue mporpamMmsl 1o (pu3uke HarpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOydarommxcs 10—11 kimaccoB npu
oOyueHuu ux ¢pusrke Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-IEATEIbHOCTHOTO noaxoa. [Iporpamma no ¢pusmke coorBeTcTByeT TpedboBanusm OI'OC
COO k mmaHupyemMbIM JTUYHOCTHBIM, MPEIMETHBIM M METaNpeJAMETHBIM pe3yibTaTaM OOYYEeHHs, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh pealn3aluu
MEXIPEIMETHBIX CBsA3eH (PU3UKH C €CTECTBEHHO-HAYYHBIMU Y4EOHBIMU ITpeiMeTaMu. B Heil onpeenstoTcs OCHOBHBIC e U3Y4eHUs (U3UKHU HA YPOBHE

CpemHero oOmero oOpa3oBaHMs, TUIAHUPYEMBIC PE3YyJIbTaThl OCBOCHHS Kypca (U3HMKH: JTUYHOCTHBIC, METAlpeIMETHbBIC, MpeJAMEeTHbIC (Ha 0a30BOM

YpOBHE).
[Tporpamma 1o (hu3mMKe BKIIOYAET:
o TJIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca PU3NKu Ha 6a30BOM YPOBHE, B TOM UKCJIE MPEIMETHBIE PE3YJIbTATHI TI0 T0/1aM 00yUYeHNS;
. cojiepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

du3rka Kak Hayka o Haubomee oOIIMX 3aKOHAX MPUPOBI, BEICTYIAs B Ka4ecTBe y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKIAd B
cucTeMy 3HaHH# 00 okpyxaromeM mupe. LIIkonbHbIH Kype GU3UKH — CHCTEMOOOPAa3YIONIUH JIJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, ITOCKOIBKY
(u3UYeCcKre 3aKOHBI JIS)KAT B OCHOBE ITPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMHEH, Onosiorueit, pusudeckoit reorpadueit u actponomueii. crnonszoBanue
¥ aKTUBHOE NMPUMEHEHHE (U3MYECKUX 3HAHWM OMpENEIsIeT XapaKTep M Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHUH B cepe SHEePreTHKH, TPAHCIIOPTa,
OCBOEHHSI KOCMOCA, MOJYYeHHUS] HOBBIX MaTE€PHAJIOB C 3aJJaHHBIMU CBOMCTBaMH U ApYyrux. M3ydeHune GuU3MKu BHOCUT OCHOBHOMU BKJIaJl B (OPMHUpPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MUpa o0ydaronmxcs, B GOpMUpPOBaHHE YMEHHUIM TPUMEHITh HAYUYHbIH METO/I MO3HAHUS NP BBIMOJTHEHUN UMU Y4eOHBIX

HUCCIIEOBaHUN.



B ocHOBY Kypca Gpu3MKu Ui YpOBHS CpeaHero o0Iiero oopa3oBaHus MOJOXKEH Psijl HieH, KOTOpbIe MOKHO pacCMaTpPUBATh KaK MPUHILIUIIBI €TO
HIOCTPOCHMS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW Kypc SIBJISETCS JIOTMUECKU 3aBEPLIEHHBIM, OH COAEPKUT MaTepuain U3 BCEX Pa3lesioB (PU3MKH,
BKJTIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (hU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEW MaTepual Kypca GU3UKU 00beIUHEH BOKPYT (pusmueckux Teopuil. Benymmm B Kypce siBiseTcs
(bopMHpOBaHKE MPEACTABIECHUHN O CTPYKTYPHBIX YPOBHIX MaT€pPHH, BEIIECTBE U OJIE.

Hoes eymanumapuzayuu. E€ peanuszanus mnpeanoiaraeT MCHoiIb30BaHUE TYMaHUTApHOIO MOTEHIMala (GU3NUYECKON HayKH, OCMBICICHHE CBS3U
pa3BuTHs (PU3HUKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MEPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuknaouoii nanpasnennocmu. Kypc (QU3MKM InpennosaraeT 3HaAKOMCTBO C IIMPOKMM KPYIOM TEXHMYECKUX M TEXHOJOIMUECKUX
NPUIIOKEHUN U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercs MoCpeaCTBOM BBEIEHUS 3JIEMEHTOB CO/IEP)KaHUs, MOCBAIIEHHBIX SKOJIOTHYECKUM MTPOOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTHH, a Takke 00CyXIeHHs NMpoOJjeM palMOHAIBHOTO MPUPOJIONOIb30BAHUS U IKOJIOTUYECKOU
0€30I1aCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMU Kypca (M3UKM Ha YpOBHE CpeAHero obuiero oOpa3oBaHUsS ABISAIOTCS (u3ndeckue Teopuu (dopMHpoBaHUE
NPEJCTAaBICHUNA O CTPYKType MOCTpOeHUs (pu3nueckor TEOpHH, poiH (PyHIAaMEHTAJIbHBIX 3aKOHOB M NPHHLMIIOB B COBPEMEHHBIX MPEACTABICHUAX O
MpUPO/IE, TPaHUIAX TPUMEHUMOCTH TEOPUH, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTteMHO-JIeATENbHOCTHBIA TOJX0J] B Kypce (PU3MKH pealn3yeTcsl Mpexkae BCEro 3a CUET OpraHu3alMi 3KCIEPUMEHTAIbHON NeATelbHOCTH
oOyuaromuxcs. [[ns 6a30Boro ypoBHs Kypca (PM3UKH — 3TO UCTIOIb30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX
paboT, KOTOpble B IporpamMMe no (usuke oObeAMHEHbI B OOIIMI CIHMCOK YYEHHYECKHX MPAKTUYECKUX PaboT. BeigeneHue B yka3aHHOM IepeyHe
71a0b0paTOpHBIX pabOT, MPOBOJUMBIX JIi KOHTPOJISI U OLEHKH, OCYILECTBISETCS YYaCTHUKAaMH 00pa30BaTeIbHOrO Mpoliecca UCXOAsl U3 0COOCHHOCTEN
IUTAaHUPOBAHUS U OCHaIlleHus kabunera ¢pusuku. [Ipu sToM obecriednBaeTcst OBiIaieHHE 00y4alOIUMUCA YMEHUSIMU IPOBOJIUTH KOCBEHHBIE U3MEPEHUS,

HUCCICOOBaHUA 3aBUCHUMOCTEH (I)I/IBI/I‘-IGCKI/IX BCJIMYMH U IMOCTAHOBKY OIIBITOB ITO MPOBCPKE NPCAIOKCHHBIX I'MITOTC3.



Bonbiioe BHUMaHME yeas€TCs PEIIEHUIO pacu€THBIX U KaueCTBEHHBIX 3a7a4. [Ipu aToM /U1 pacu€THBIX 3a7ja4 IPUOPUTETOM SIBIISIOTCA 33]1a41 C
SBHO 33JaHHON (PU3MYECKON MOJEINbI0, MO3BOJSIONIUNE MPUMEHITh U3yYEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjelia Kypca, Tak H
UHTErpUpPYys 3HAHUS U3 pa3HbIX pa3ziesnoB. J[Jis kauecTBEHHBIX 3a]ja4 IPUOPUTETOM SIBIISIOTCS 3a/1aHus Ha 00BsCHEHUE MPOTEKAHUS (PU3HUUECKUX SIBICHUIN
U TIPOLIECCOB B OKPYIKAIOIIECH )KU3HU, TpeOyrommue BhIOopa (GrU3nuecKor MOJENH ISl CUTYaIlH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ Tpeboanmsimu GI'OC COO k marepHallbHO-TEXHUYECKOMY OOECIICUEHHUI0 y4eOHOro mpoiecca 0a30BbI ypOBEHBb Kypca
(bU3KMKN HAa YPOBHE CpeAHero o01ero o0pa3oBaHus JI0JDKEH U3YyUaThCs B YCIOBHIX MPEIMETHOrO kKabuHeTa GU3UKH UITU B YCIOBUAX UHTETPHUPOBAHHOTO
KaOWHeTa MPeIMETOB €CTECTBEHHO-HAYYHOTO LMKIIa. B xabuHere Qpu3nku 10KHO ObITH HEOOXOAMMOE TabopaTOpHOe 000PYAOBAHHE TSl BHITOTHEHUS
YKa3aHHBIX B IIpOrpamMMe 1o (PU3MKe YICHHYECKHX MPAKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHCTpanmoHHOE 000pyIOBaHHE (HOPMUPYETCS B COOTBETCTBUU C MPUHLIUIIOM MUHHMAJIBHON TOCTATOYHOCTH U OOECIIEYMBAET MOCTAHOBKY
MEPEYUCIICHHbIX B MporpaMMe Mo (u3MKe KIIOYEBBIX JIEMOHCTpAIMil AJI1 MCCIENAOBAaHUS H3y4aeMbIX SIBICHUI U MPOLIECCOB, dMIHMPUYECKUX U
(dbyHITaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe 000py/I0BaHME NIJIsi YICHHUYECKUX MPAKTUYECKUX PaboT GopMHUpyeTCs B BUJIE TEMAaTUUYECKUX KOMIUIEKTOB U 00€CIeunBacTCs B
pacuére OAHOr0 KOMIUIEKTa Ha ABYX oOOydarommxcs. TemMaTH4ecKHe KOMIUIEKTHI JJabOpaTOpHOro 00OpYyJIOBaHMs JOJDKHBI OBITH HOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BaHUH aHAJIIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE IIM(PPOBBIX J1ab0paTopuil.

OCHOBHBIMHU HCJIsIMU N3YUCHUA (1)I/I3I/IKI/I B O6H_IGM 06pa3OBaHI/II/I SABIIAKOTCA:

. (bopMHpOBaHKE HHTEPECA U CTPEMJICHHS 00YJarOIIUXCS K HAYYHOMY U3YYEHUIO MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEN;

. pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHUE HCCIICIOBATEIBCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

. (dbopMHpOBaHKE HAYYHOTO MUPOBO33PCHHUS KaK Pe3yJibTaTa U3YUYCHHUSI OCHOB CTPOCHHUS MaTePHH U (QYHIaMEHTAIBHBIX 3aKOHOB (DH3HKH,

. hopMupoBaHHE YMEHUM OOBSICHATH SBJICHUSI C UCTIOIB30BaHHEM (PU3HUECKUX 3HAHUN U HAyYHBIX JIOKA3aTeIIbCTB;

. (dbopMUpOBaHUE MTPEICTABICHUN O posid (PU3UKH JUISl pA3BUTHSI IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHUH.

JlocTikeHne 3TUX I1enei obecreunBaeTcsl peuieHneM CIIEeAYIONINX 3a/1au B Ipollecce M3yueHUs Kypca (M3UKM HAa YPOBHE CPEIHEro OOIIEro

o0Opa3oBaHMs:



o MpUOOpeTeHNEe CUCTEMbl 3HaHUN 00 00IMX (PU3UUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX, BKIIOYAs MEXaHUKY, MOJEKYJISAPHYIO
¢bu3uKy, HIEKTPOAMHAMUKY, KBAHTOBYIO (DPM3UKY U DJIEMEHTHI aCTPO(PU3HKH;

o dbopMUpOBaHHE YMEHUU MPUMEHITh TCOPETHYECKHE 3HAHUS IS OOBSICHCHHS (U3UYECKUX SIBJICHHA B MPHUPOAC W I MPUHSATHS
MPAKTUYECKUX PELICHUI B IIOBCEIHEBHOM KU3HU;

o OCBOCHHE CIIOCOOOB PEIICHUS pa3IMYHBIX 33jau C SBHO 33aJJaHHOM (PM3NYECKON MOJENbI0, 331a4, MOIPa3yMEBAIOIINX CaMOCTOSATEIBHOE
cosnanue (PU3NYeCcKOr MOJAEIH, aIeKBATHOW YCIOBHSAM 3aJ1auH;

o MOHMUMaHUe (U3MYECKUX OCHOB W IPHUHIUIIOB ACUCTBHUS TEXHUYECKUX YCTPOWCTB W TEXHOJOTHYECCKHX TPOIECCOB, MX BIIMSHUS Ha
OKPYKAIOIILYIO CPELY;

o OBJIQJICHUE METO/JaMHU CaMOCTOSTEIBHOTO TUIAHMPOBAHUS WM TIPOBEICHHS (PU3MUECKUX HSKCIIEPHMEHTOB, aHAIHM3a M WHTEPIPETALUU
uH(pOpMaLIUH, ONIPEIETICHHS TIOCTOBEPHOCTH MOTYYSHHOTO PEe3yIbTaTa;

o CO3JIaHME YCIIOBUH /ISl pa3BUTHUSI YMEHHI TPOSKTHO-MCCIIEI0BATEIBCKON, TBOPUYECKOH IEATEIIEHOCTH.

Ha uzyuyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE cpeaHero odiiero oopazoBanusi orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B
Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemsrii B mporpamMmMe 1o (U3MKE epedeHb JJA00PATOPHBIX U MPAKTUIECKUX PAaOOT SIBIISIETCS] PEKOMEHI0BAaHHBIM, YUUTEIb JeIaeT BHIOOP

MIPOBEICHUS JIaOOPATOPHBIX pabOT U OMBITOB € YYETOM MHANBUAYAIBHBIX OCOOEHHOCTEN 00yYarOIIUXCS.



COJAEP/)KAHUE OBYYEHUA

10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHUS

®du3uka — Hayka o npupoae. Hayunbie MeTOABI MO3HAHUSA OKPYKAKOLIET0 MUpa. Poib 3KkCcniepuMeHTa U TEOPUH B IPOLIECCE NTO3HAHUS IIPUPOIBI.
DKcIepUMEHT B (hU3HKE.

MonenupoBanue Gpusnueckux siBieHuil u nporeccon. Hayunslie runoressl. @usnueckue 3ak0HbI U TEOPUH. [ paHUIBI IPUMEHUMOCTH (PU3NYECKUX
3aKOHOB. [I[pyHIUIT COOTBETCTBUSA.

Posb 1 MecTo ¢u3nku B GOPMHUPOBAHNN COBPEMEHHON HAYYHON KapTHHBI MUPA, B TIPAKTUIECKOH NEeSITEIbHOCTH JIO/ICH.

Llemoncmpayuu

AHanoroBrle u I_[I/ICI)pOBI)Ie HU3MCPUTCIIbHBIC HpI/I60pH, KOMIIBIOTCPHBIC NATYHUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHue. OTHOCUTEIBLHOCTh MEXaHUUYECKOTO BMKeHus. Cuctema otcuéra. Tpaekropus.

[Tepemenienne, ckopocTh (CpedHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepUaIbHOM TOYKH, UX MPOEKIHUH HA OCH CHCTEMBI
koopauHat. Cli0’KkeHNe EPEMEIIEHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE NMPSAMOJIMHENHOE IBHKeHHe. [ paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHUS, ITYTH U IepeMEeLIeHUs
MaTepUaIbHOU TOUKHU OT BPEMEHHU.

CBoboaHOe masieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.

KpuBonuneiinoe nuxeHue. J[BI)KEHHE MaTE€pUAIbHOM TOYKM MO OKPY)KHOCTH C IOCTOSSHHOW IO MOAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTH,

nuHeiHas ckopoctsh. [lepuona u gacrota obpanienus. L{eHTpocTpeMuTenbHOE YCKOPEHHE.



TexHu4eckue ycTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE: CITUOMETP, IBUKEHUE CHAPSAO0B, LICTIHBIC U PEMEHHBIE ITEpEIadH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHYECKUX XaPAaKTEPUCTUK JIBHKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOGnronenue BuxkeHus Tena, OpOIIEHHOI O MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpagnenne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHrne HEpaBHOMEPHOIO JBUKECHHUSI C LIENbIO ONPEAEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOUICHUS MEK Y IIYTSAMU, IPOHICHHBIMU TEJIOM 3a I10CJIEI0BATEIbHbIE PABHBIE IPOMEXYTKHA BPEMEHU ITPH PABHOYCKOPEHHOM
JBAKEHNH C HAYAJIBHOW CKOPOCTBI0, PABHOW HYIIIO.

W3yuenune ABMKEHUS MIAPUKA B BA3KOW KUIKOCTH.

N3yueHue ABM>XKEHUS Teja, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

ITpunnun otHOcHTenbHOCTH ['anunes. Ilepssiii 3akoH HeroToHa. MHEpruanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akod HeroToHa 11711 MaTepuanbHOM Touku. Tperunii 3akoH HeroTOHA 1151 MaTepUaIbHbIX
TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectd. [lepBast kocMuueckas CKOPOCTb.

Cwita ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (moxosi, ckosbkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHs] CKOJBXEHUS U CUJa TPEHUS IMOKOS.
Koadduunent tpenns. Cuiia CONpoTHBICHHS MTPU ABMKEHUH TeJa B )KUIKOCTH WITH rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.



MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [iieuo cumel. Y ciioBUs paBHOBECUS TBEPAOIrO TENA.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHNE: MOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMariii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUH.

CpaBHeHHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

W3ydeHue ABMKeHUs OpycKa MO HAaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT Ux JedopMaliuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

mMnynsc MaTepuanbHOM TOYKHM (Tena), CUCTeMbl MaTepualbHBIX ToueK. VIMITyNIbC CHUIIBI U M3MEHEHHE HMITYJIbCca Tela. 3aKOH COXpaHEHHS
HUMITyJbca. PeakTUBHOE IBUKEHHE.

Pabora cuibl. MOIIHOCTH CHIIEBI.

Kunernyeckas sHeprust MaTepuaibHOM ToUukH. Teopema 00 H3MEHEHNN KHHETHUECKON SHEPTUH.

[TorenuuanpHas sHeprus. [loTeHnnanpHas YHEPTUS YIPYro AepOopMUPOBAHHON NpYXHUHBI. [loTeHIIManpHas SHEPTHs Tena BOIU3U MOBEPXHOCTH

3eMin.



[ToreHnanbHBIC U HENOTEHIMATIbHBIE CHUIIBI. CBSA3b Pa0OTHI HEMOTEHIMATIBHBIX CHJI C UI3MEHEHUEM MEXaHMYECKOW YHEPTUU CHCTEMBI Tell. 3aKOH
COXPAHEHHUS MEXaHUYECKON SHEPIHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIIEP, PYKUHHBIN IMMCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE IBUKEHUE.

[Tepexox MOTEHIIMATLHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHYECKON SHEPTIHUHU TCJIa HA MPUMEPC PACTIKCHUA PC3UHOBOIO KTI'yTa.

Pa3nes 3. MosekyasipHasi pu3MKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOLL Meopul

OcHOBHBIE TOJIOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUM M MX ONBITHOE oOocHOBaHWE. bpoyHoBckoe nBuxkeHue. Juddysus. Xapakrep
IBUKEHMSI U B3aMMOJEMCTBUSI YacTUIl BeulecTBa. MoIen CTPOEHUs T'a30B, KUAKOCTEN U TBEPBIX T U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konmnuectso Bemectsa. [loctosnnas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Monenb uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUUYECKON Teopun uaeaabHoro ra3za. AOCONIOTHas TeMmIeparypa Kak Mepa
CpelHeW KMHETHYECKOW SHEPruu TEIIOBOTO JBHWKeHHMs 4dacTwl ra3a. lllkana temmneparyp KensBuHa. ['a3oBble 3akoHBI. YpaBHeHuHe MeHneneeBa—
Knaneiipona. 3akon [laneToHa. M30mporecchl B i€albHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacrapieHne n30Ipo1eccoB:
M30TepMa, U30X0pa, u306apa.

TexHUYECKHE YCTPOUCTBA M MTPAKTHYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.



Llemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BEIECTBa, (poTorpaguu MOJIEKysl OPraHMYECKUX COSAMHEHUN.
OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

Monenb, WUTIOCTpUpYIOLIas MPUPOIY AaBICHUS ra3a Ha CTEHKH COCYa.

OMBITHI, HIUTFOCTPUPYIONTUE YPABHEHUE COCTOSHUS UACATLHOTO ra3a, U30MPOIICCCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIACCHON KOMHATe Ha OCHOBE U3MEpEeHUI 00bEMa KOMHATHI, TaBJICHHS U TEMIEPaTyphl BO31yXa B HEl.
HccnenoBanue 3aBUCIMOCTH MEXTy IapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Ta3a.

Tema 2. Ocnosvt mepmoounHamurku

TepMmoannaMmuueckasi cucteMa. BHyTpeHHsIsI SHeprus TepMOAMHAMHUYECKON CUCTEMBI U c1Ioco0bI €€ n3MeHeHus. KonnuecTBo TeminoTel u padoTa.

BHYTpeHHSIH OHEPIrus OJHOATOMHOTO HACAJILHOI'O ra3a. Bugsr TCILIONICpeAaYn: TCTIJIOIIPOBOAHOCTb, KOHBCKIHA, U3JITYUCHHC. YaenpHas TemI0€MKOCTh

BCIICCTBA. KonnuecTBO TEmIOTHI Ipu TeruIonepeaauc.

[Tonsitue o0 amamabatHom mporecce. [lepBwiii 3aKk0H TepMoaAMHAMUKU. [IprMeHeHHE MEepBOro 3aKOHA TEPMOAMHAMUKH K H30IPOIECCaM.

I'padmueckas unTepnperanus paboTh rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoe.

TemnoBsle MalllHHBI. HpI/IHI_II/IHLI JEHUCTBHUS TEIUIOBBIX MAIIIKH. Hpeo6pa3033HH;1 OHCPIrur B TCIUIOBBIX MalllWHAX. KOZ—)(I)(I)I/II_II/ICHT ITOJIC3HOT'O

neiictus ternooi MamuHbl. [{ukin KapHo u ero ko3 guiueHT none3Horo AecTBus. DKoI0rndeckue npoOaemMbl TEMIOIHEPTETUKH.

TexHUuyecKkue yCTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: JBUTAaTeIh BHYTPEHHETO CropaHusi, ObITOBOM XOMOAUIBLHUK, KOHAULIUOHEP.

Jlemoncmpayuu



M3MeHeHrne BHYTpPEHHEH 3HEPruu Teja MPH COBEPIICHUH Pa0OThI: BBUIET MPOOKK M3 OYTBUIKH MOA JEHCTBHEM CHKAaTOrO BO3IyXa, HarpeBaHUE
a¢upa B JaTyHHOH TpYyOKe IMyTEM TpeHHS (BUACOIEMOHCTpAITH).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Monenu napoBoii TypOHHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUsl, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHue yaenbHOM TermIoEMKOCTH.

Tema 3. Azpezamuble cocmosanus eeuiecmaea. Dazosnvle nepexodbl

[Tapoo6pa3oBanue u koHaencanus. Mcrnapenue u kunenue. AOGCOMIOTHAS U OTHOCUTENbHAS BJIXKHOCTh Bo3ayxa. HaceieHusiil nap. Y nenpHast

TeIUI0Ta NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyphl KUIIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpucrannuueckue u amopdubie Tena. AHHU30TPONHsI CBOWCTB KpucTayioB. JKuakue kpuctaiibl. CoOBpeMEHHbIE MaTepUalibl.
[TnaBnenue u Kpucramumsanus. Y aesibHas TerioTa miasienus. Cyoaumanus.

YpaBHeHHE TEIIOBOTO OallaHca.

TexHuueckne yCTpONCTBA U TNMPAKTHYECKOE NMPUMEHEHHE: TMTPOMETP U IMCUXPOMETP, KAJIOPUMETP, TEXHOJIOTMHM IOJYYEHUsS COBPEMEHHBIX
MarepuaioB, B TOM YHUCII€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUH.

Crioco0bl U3MepeHus BIAKHOCTH.

HalGnronenue HarpeBaHus U TUTABJICHHS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.



Pa3nes 4. DinekTpoamHaMmuka
Tema 1. Inexkmpocmamuka

OnexTpuzanusi Teia. DJeKTpuueckui 3apsna. /[Ba Buaa snexkTpuueckux 3apanoB. [IpoBOAHMKH, AMAIEKTPUKUA U TMOJIYIMPOBOAHHUKHU. 3aKOH

COXPAHEHHUS ANEKTPUYECKOTO 3aps/a.
B3aumoneiictBue 3apsanoB. 3akon Kynona. TodeuHbIN 37€KTpUUECKHUN 3apsia. DiaekTpuyeckoe mnojie. Hanpspk€HHOCTD 3JIEKTPUYECKOro OIS,
[IpuHIUI Cynepro3UIUK SJIEKTPUUECKUX ITosel. JIMHUN HanpsSKEHHOCTH DJIEKTPUYECKOTO TTOJISL.

Pabota cun QJICKTPOCTATHYCCKOI'O I10JIA. ITorenmuan. Pa3HOCTh MOTEHIIMANIOB. HpOBOI[HI/IKI/I U AUDJICKTPHUKH B JJICKTPOCTATHYCCKOM IIOJIC.

JusnexTpudeckas IPOHULAEMOCTb.

OnexTpoéMkocTs. Konnencatop. DieKTpo€MKOCTh INIOCKOTO KOHIEHCATOpa. DHEPIus 3apsKEHHOI0 KOHEH caTopa.

TexHudeckue yCTpPOMCTBA M INPAKTUYECKOE IIPUMEHEHHUE: DJEKTPOCKON, JJIEKTPOMETP, JJIEKTPOCTATUYECKAsl 3aluTa, 3a3€eMIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAJIBHBIN anmnapar, CTpyHHbIN IPUHTED.

Llemoncmpayuu

YCeTpoCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

IIpOoBOHUKY B DJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHIecKast 3allnTa.

JIMPNEeKTPUKH B 3JIEKTPOCTATHYECKOM I10JIE.

3aBUCHUMOCTB IEKTPOEMKOCTH INIOCKOIO KOHJIEHCATOPA OT TUIOLIAAH UIACTHUH, PACCTOSHUS MEXITY HUMU U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

H3mepenue 31eKTpoEMKOCTH KOHICHCATOPA.



Tema 2. llocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBHS CYILIECTBOBAHUS AJIEKTPpUUECKOTo Toka. Mctounuku Toka. Cua Toka. ITocTosIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1s ydacTka Lenu.

DJIEKTPUUYECKOE COMPOTUBJICHUE. YJIEIbHOE CONPOTUBIICHHE BemlecTBa. llocnmemoBaTenbHOE, NapajljiebHOE, CMEIIaHHOE COCIMHEHUE
MIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JleHiia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNEKTPOABMKYIIAs CUJia M BHYTPEHHEE COMPOTHUBIICHNE UCTOYHUKA Toka. 3akoH OMa Ui MOJIHOM (3aMKHYTOH) aiekTpuyeckoil nenu. Kopotkoe
3aMbBIKaHHE.

DIIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METAJUIOB OT TeMIepaTypbl. CBEpXIpPOBOIUMOCTD.

DJIEKTpUUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. COOCTBEeHHAs U TPUMECHAsE TPOBOAMMOCTH OTYIPOBOJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPHUOOPHI.

DIIEKTPUUYECKHI TOK B pacTBOpaxX M pacriaBax dJIEKTPOJMTOB. DIIEKTPOIUTHIECKAs JUCCOIHAIINS. DIEKTPOIIU3.

OnexTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U HECaMOCTOSTENbHbIN pa3psa. Monnus. [lnasma.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT, UCTOYHUKHU TOKA, AIEKTpOHArpeBaTellbHbIe IPUOOPHI,

SJICKTPOOCBCTUTCIIBHBIC HpI/I60pLI, TEPMOMCTP COIIPOTHUBJICHUA, BaKYYMHLIﬁ AnoHd, TCPMUCTOPbLI U (1)0TOpC3I/ICTOpBI, HOJIyrIpOBO,Z[HPIKOBBIfI A0/,

rajbBaHHUKA.
Jlemoncmpayuu
N3mepenne cuiibl TOKa U HapsHKEHUS.
3aBUCUMOCTh COMPOTUBIIEHUS IUIUHIPUUECKUX MPOBOJAHUKOB OT JITMHBI, IJIOIIAU OTIEPEYHOTO CEUEHHS U MaTepuara.
CwmenranHOe COeTMHEHUE TIPOBOTHUKOB.
[IpsiMoe n3MepeHne AMEKTPOIBIKYIIEH criibl. KopoTkoe 3aMbIkaHUE TaTbBAHMYECKOTO DJIEMEHTA 1 OIIEHKAa BHYTPEHHETO COMTPOTHUBIICHHUS.
3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.



HckpoBo# pa3psg v IPOBOAMMOCTb BO3AYXa.

OnHOCTOPOHHSSA MPOBOAUMOCTD JTUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepeHue 31eKTpOABMKYIIEH CUiIbl MCTOYHMKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Habnronenue snexrposnusa.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, ONOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnuvie nonsamusl, CBI3aHHbIE C U3yUYECHHEM METOJI0B HAyYHOI'O MIO3HAHUS: ABJICHUE, HAYUHBIN (aKT, TUIIOTE3a, PU3NUECKas BEJINYMHA,
3aKOH, TeOpHsl, HAOJII0ACHUE, SKCIIEPUMEHT, MOJEIUPOBAHKE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JMHeWHas (QyHKIus, napaboia, runepOosia, UX rpa@uKyd U CBOMCTBA, TPUTOHOMETPUUECKUE
(YHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPHI M UX MPOEKIMH HAa OCH KOOPAMHAT, CJIOKEHUE
BEKTOPOB.

buonoeusn: mexannueckoe IBHKEHUE B KUBOM npupoae, 1uddy3us, 0CMOC, TEMI000MEH KHUBBIX OPraHU3MOB (BU/IbI TEIUIONEpEIadyH, TEIIOBOE
paBHOBECHE), DJIEKTPUUECKHE SABJICHUS B )KMBOW MIPUPOJIE.

Xumus: NACKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIIpPHAs Macca, TEIJIOBbIE CBOICTBa TBEPIBIX Tell,
KHUJIKOCTEH U ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJUTHYECKAs TUCCOLMALNS, TaJIbBAaHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus: mpeodpazoBaHuEe IBUKEHUIM C HCIOJIB30BAHWEM MEXaHH3MOB, YUET TPEHHsS B TEXHHKE, MOJUIMIMTHHUKHU, UCIOJIb30BaHUE 3aKOHA
COXpaHEHHs HMITyJbCca B TEXHHMKE (pakeTa, BOJOMET W JApyTue), BUraTellb BHYTPEHHErO CropaHusi, mapoBas TypOuHa, ObITOBON XOJOIMIbHUK,
KOHIUIIMOHEDP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MAaTepUalioB, B TOM YKCII€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTATUUECKAsl 3alllUTa,

3a3eMJICHHE YJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBINA PUHTEP, SJIEKTPOHATPEBATEIbHBIC TPHOOPHI, HIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMacHUMHAA UHOYKYUSA

IlocTostHHBIE MarHUTHL. B3aumonelcTBUE NOCTOSHHBIX MarHUTOB. MaruutHoe noJie. Bektop MarHuTHON MHAYKIuu. IIpuHun cyneprno3unuu
MarHuTHbIX nosieu. Jlunum MarautHOM nHAyKUMK. KapThHa TMHUNA MarHUTHOM MHAYKIMH MOJISl IOCTOSSHHBIX MAarHUTOB.

MarnuTHo€ 1osie TpOBOJHUKA ¢ TOKOM. KapTuHa TUHUN HHAYKIIMY MAarHUTHOTO MOJIsS JTMHHOTO MPSIMOT0 IPOBOJHUKA U 3aMKHYTOT'0 KOJIBLIEBOTO
IIPOBOJHMKA, KAaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelicTBue NpoBOIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna JlopeHua, e€ MOAY/b U HarpaBiieHHe. J[BUyKeHHe 3apsKeHHON YacTHIIbI B OTHOPOIHOM MarHUTHOM mnosie. PaGota cuisl Jlopenna.

SIBieHME 2IEKTPOMArHUTHON MHIYKIMH. [[0TOK BEKTOpa MarHUTHON MHIYKLIUU. DJIEKTPOABKYILAS CUJIA HHIYKIUH. 3aKOH 2JIEKTPOMarHUTHON
naaykiuu dapanes.

BuxpeBoe anekrpudeckoe nosie. IEKTPOIBHKYILAs CHJIa UHAYKLIHUH B IPOBOJHUKE, JBUKYIIEMCS MMOCTYNATENIbHO B OAHOPOJHOM MarHUTHOM
ToJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.

DHeprus MarHUTHOTO TIOJISl KATYLIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue ycTpoMcTBa M NPAKTHUECKOE IPUMEHEHME: TOCTOSIHHBIE MAarHWUThI, JJIEKTPOMArHUTHI, AJIEKTPOABUIaTENlb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHILl, UHAYKIIMOHHAS TEYb.

Jlemoncmpayuu

OmnbIT OpcTena.



OTKJIOHEHHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIuHMY MHIYKIMY MarHUTHOTO TOJIA.

B3aumozeiicTBue ABYyX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTPOMarHUTHOM MHIYKIUU.

[TpaBuio Jlenna.

3aBUCHUMOCTD AJIEKTPOJBIKYIIECH CHIIBI HHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.
SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yueHne MarHuTHOTO NOJIsI KaTYLIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIIVH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoMazHuUmMHbvle KO1e0anus

Konebarenbnas cuctema. CBoOOIHBIE MeXxaHHUeCKHe Konebanus. ['apmonndeckue konebanus. [lepuon, yactota, ammntyaa u ¢aza KoieOaHui.
[TpyxuHHBIA MasSsTHUK. MaTeMaTH4eCcKuil MassiTHUK. Y paBHEHHE TapMOHUYECKHNX Koiebanuii. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUSX.

Koneb6arenbupiii KOHTYp. CBOOOAHBIC AIEKTPOMATrHUTHBIE KOJIEOAHUS B UICATHPHOM KOJIEOATEIbHOM KOHTYpPE. AHAIOTHS MKy MEXaHUYECKUMU
1 DJICKTPOMArHUTHBIMU Kosebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATHLHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBinenne o 3aryxammMx KojeOaHUsSX. BbIHyXIeHHbIE MexaHUYecKue KoneOaHus. Pe3oHanc. BBIHYXIEHHBIE SIEKTPOMArHUTHBIC

KOJICOaHUS.



[Tepemennsblil Tok. CHHYyCOMIAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U
HaIPSDKECHUS.

Tpancdopmarop. IIpousBonacTso, nepeaaya u noTpedGIeHUE HIEKTPUUECKON IHEPIUU. DKOJIOIHYECKHE PUCKH ITPU TPOU3BOCTBE AIEKTPOIHEPT UH.
KynpTypa ncnonbs3oBaHus 3J1EKTPOIHEPTUU B IOBCEJHEBHOM KU3HH.

TexHu4eckue yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE: MIEKTPUIECKUI 3BOHOK, TEHEPATOP MEPEMEHHOI0 TOKA, JINHUU 3JIEKTPOIlepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTeabHON cUCTeMBbI (IIPYKUHHBIA WM MaTeMaTUYECKUI MasTHUK).

HaGroienune 3aryxaromux KojaeOaHuu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezoHanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcuunorpamMmsl (3aBUCUMOCTH CHITBI TOKA U HAIIPSPKEHUSI OT BPEMEHM ) JUIs AIEKTPOMArHUTHBIX KOJIEOaHUiA.

Pe3onanc npu 1ociaen0BaTeIbHOM COETMHEHUH PE3UCTOPA, KaTYIIKH HHIYKTUBHOCTH U KOHJEHCATOpa.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NIEPHUOA MaJIbIX KOJIEOAHUN I'py3a HAa HUTHU OT JUIMHBI HUTU U Macchl rpy3a.

HccenenoBanue nepeMEeHHOr0 TOKa B IIENHU U3 MTOCIIEI0BATEIBHO COEUHEHHBIX KOHIEHCATOPA, KaTyIIKU M PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHBIE 60JIHbL

MexaHnueckre BOJIHBI, yclI0BHsl pacnpocTpaneHus. [lepuoa. CkopocTs pacripocTpaHeHHs U JUIMHA BOJIHBIL. [lonepeunble M IpoaoIbHbIE BOJIHBI.
WuTtepdepennus u nudpakuns MeXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.



ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IY4YEHMs JIEKTPOMAarHUTHBIX BOJH. B3aumuast opuentauust Bekropos E, B, V B snexkrpomarHuTHOMN
BoJiHE. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH: OTpaXKEHUE, MpeJoMJIeHUe, nosisgpusanus, audpaxuus, uareppeperuns. CKOpocTh 3JIEKTPOMArHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [I[ppuMeHeHue 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIMIIBI paguoCBA3U U TeleBuaeHUs. Pagronokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuecKkue yCTpONCTBA U IIPAKTUYECKOE IIPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIBTPa3BYKOBasl AMATHOCTHKA B TEXHUKE U MEIULIMHE,
pamap, paIHoNpUEMHHIK, TeICBU30p, aHTeHHA, TesedoH, CBY-meds.

Jlemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPAaHEHHUE NONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiul MEXaHUUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnroneHue cBsi3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOW U YaCTOTOU KOJIeOaHUH.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPpa)KEHUE, PEIIOMIICHNE, O pU3aius, Tudpakuus, UHTeppepeHIusl.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeitHoe pacripocTpaHeHHE CBETa B OJHOPOAHOM cpene. JIyd cBera. ToueuHbIil HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnit B MIIOCKOM 3epKaje.

[Ipenomiienue cBeta. 3aKOHBI IpeIOMIIEHUS cBeTa. AOCOIIOTHBIN MoKkazarenb npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa
MIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI.

Hucniepcus cBera. CoxxHbIH coctaB 6eroro cera. L{Ber.



Cobuparomue u paccenBaromue JUH3bL. ToHKast muH3a. POKYCHOE pacCTOSHUE M ONTUYECKast CHila TOHKOM JHH3BL. [locTpoenne n3o0paxeHuii B
COOMpAalOIIMX U PACCEUBAIOIMX JUH3aX. POpMyia TOHKOH JMH3BL. Y BEIUMUEHHE, 1aBaeMOE JIMH30M.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnosas ontuka. UaTepdepenius cBeta. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOIEHISI MAKCUMYMOB M MUHUMYMOB B HHTEP()EpEHIIMOHHON
KapTHHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cera. JudpakuronHas pemérka. YciioBue HaOMIOACHUS IJaBHBIX MAaKCUMYMOB IPH MaJ€HUMM MOHOXPOMAaTHYECKOI'O CBETa Ha
IU(PPaKLUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHUYECKHE yCTPOICTBA U MPAKTHUECKOE MPUMEHEHHE: OYKH, JIyTa, (oToarnmapar, IpoeKIIMOHHBIN anapar, MUKPOCKOII, TEJIECKOI, BOIIOKOHHasI
OITHKA, TU(PPAKLUOHHAS PEIIETKA, TOJISIPOUSL.

Jlemoncmpayuu

[TpstmonuHeHOe pacipocTpaHeHNe, OTpakeHUE U MpesoMiieHrne cBeta. OnTuyeckue nprudopsl.

ITonHOEe BHyTpeHHEE OTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIa.

Hab6monenue nnrepdepeHimm ceera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue criekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.

Habmronenue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

I/ISMepeHI/Ie IMMOKa3aTeyid MpCJIOMJICHUA CTCKJIA.



HccnenoBanue CBOWCTB N300paKEeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMAaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH

['paHuLIBI MPUMEHUMOCTH KJIACCMUECKOW MeXaHMKHU. [locTynaTel cnenuaabHON TEOPUH OTHOCUTENBHOCTH: MHBAPUAHTHOCTh MOJAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUIT OTHOCUTEIIbHOCTH DUHINITEHHA.

OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE JUTHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChI ¢ 3HepFI/Ieﬁ " UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. BHCPFI/IH IIOKOA.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®ortonsl. Dopmyna [Inanka B3 3Heprun (GOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpeiTue u uccnegopanue ¢gorodrpdexra. Onbiter A. I'. CroneroBa. 3akonbl pororddexra. YpaBHenue DitHmreiHa mist Gororddexra.
«Kpacnas rpanuna» gotorddexra.

Hasnenue ceera. OnbiTe [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEeHHE: (OTOIeMEHT, GOTOAaTUUK, COJTHEUHAs OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.

CBeTOoaHOI.

Comnneynas OGarapes.



Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna mo paccesnuio o -uactuil. [ImanerapHas moxaens atoma. [loctymarel bopa. M3nyuenue u
norjouieHrue GOTOHOB MPHU MEePEX0ie aTOMa C OJJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl ciekTpoB. CriekTp ypoBHEH SHEpPruu aToMa BOA0poa.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM yaiu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaiu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbiX ClIeKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habmronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIIepUMEHTHI, J10Ka3bIBAIOIIUE CIOXKHOCTh CTpoeHUus sapa. OTKpbiTHEe paanoakTHBHOCTH. OmbIThl Pezepdopna mo ompeneneHuro cocraa
paanoakTUBHOrO u3iaydeHus. CoiicTBa anbda-, 6eTa-, raMMa-u3iaydeHus. BiusHue paquoakTHUBHOCTH Ha JKHUBbIE OPTaHU3MBI.

OTtkpeITHE TTPOTOHA U HeWTpoHa. Hykinonnast monens siapa ['eitzenbepra—Banenko. 3apsan sapa. MaccoBoe uucio siapa. M30Torel.

Anbda-pacnaa. DIeKTPOHHBINA U MTO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paJliOoaKTUBHOTO pacaia.

DOHeprust cBSA3HM HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

S nepusle peaknnu. [lenenue u CUHTE3 SAED.

SAnepusiii peaxtop. Tepmosepusiit cuaTe3. [IpoOieMbl 1 TEPCHIEKTUBHI SIIEPHON YIHEPTETHKU. DKOJIOTUYECKUE aCTIeKThI SAEPHOIN SJHEPTeTUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToap! HaOIOICHHS U PETUCTPALIMH 3JIEMEHTapHBIX YaCTHUII.



@yHpaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: JO3UMETp, Kamepa Bunbcona, siaepHslil peaktop, arTomMmHas 6omoba.
Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3NKH

Oransl pa3BUTHA acTpOHOMHUH. [TpuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3anoro neb6a. Co3Besaus, spKue 3BE3/bl, IUTAHETHI, X BUIAUMOE JABHKCHHE.

CounHeyHas cucrema.

Connue. ConHeunas akTUBHOCTh. VMcTounuk sHeprun ConHia M 3BE37. 3BE3bI, MX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMMa «CHEeKTpajbHBIH
KJIACC — CBETUMOCTHY». 3BE31bl TJABHOMW IIOCIENOBATENBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE37 TIVIABHOM IOCIIEOBATEIBHOCTH.
BayTpeHHee cTpoenue 38€31. COBpeMEHHBIE ITPEICTABICHHSI O IPOUCX0XKIEHUH U 3BoironK CoHIa U 3BE37. OTallbl )KU3HU 3BE3]L.

Muneunsiii [1yts — Hama [Manakruka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl ranaktuk. Paguoranaktuku u kBa3apbl. YEpHbIE IbIPHI
B sAJIpax rajakTHUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe nznydeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HabmtoneHus HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BaHUEM KOMIBIOTEPHBIX MPHIOKEHUN I ONpeAeIeHUs MOJI0KEHHsI HEOECHbIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3aA1s1 CEBEPHOI0 NOyIIApUsl U SIPKUE 3BE3/IBI.

Hab6nronenus B Teneckon JIynsl, mutaner, Maeunoro [TyTu.



O0o0marniee NOBTOpPEeHUE

Ponp Gu3uku 1 acTpOHOMHM B SKOHOMHUYECKOM, TEXHOJIOIMUYECKON, COLMAIBbHON M 3THUECKON cdepax AesTeIbHOCTH YelOBeKa, POJib U MECTO
(GU3MKN ¥ aCTPOHOMMHU B COBPEMEHHOI Hay4yHOH KapTHHE MHpa, posib GU3NYECKON TeoprH B (OPMUPOBAHUM MPEICTABICHUNA O (GU3NUECKON KapTUHE
MUpa, MECTO (PU3UYECKON KapTUHBI MHpa B OOIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4ETOM COAEP)KaTENIbHBIX MEXKIPEIMETHBIX CBs3€ll ¢ Kypcamu
MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Medicnpeomemmvle nonamus, CBI3aHHBIE C U3YYEHHEM METOA0B HAyYHOT'O IIO3HAHMS: SIBIICHHUE, HAY4YHBIN (DaKT, runoresa, (pu3ndecKkast BeINUMHa,
3aKOH, TEOpHsl, HAOII0JIeHUE, SKCIIEPUMEHT, MOJICIIPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHWH, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC, KOCHHYC, TAaHIEHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI M X MPOEKLIHUU Ha OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB, IPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIU, IPU3HAKU
10/100MsI TPEYrOJILHUKOB, OIpe/IeJIeHHE MIOIAAN IIOCKUX (GUryp u o0béma Tel.

Buonoeus: >nexTpuyeckue sIBICHUS B )KUBOHW NpUpoe, KojeOaTeTbHbIe JBI)KEHUS B )KUBOM MPUPOJE, ONTHYECKHE SIBICHUS B )KHBOUM MPUPOJIE,
JeiCTBUE painalliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJ, KpUCTAJUIMYecKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 0Opa30BaHMs KPHCTAIIIMUECKOW PEHIETKH,
CHEKTpaJIbHBIN aHAIIN3.

T'eocpagpus: MarHUTHBIE MTOJIFOCA 3€MITH, 3aJIEKH MarHUTHBIX Py, POTOCHhEMKA 3eMHON TTOBEPXHOCTH, PEACKa3aHIEe 3eMICTPSICEHHH.

Texnonocusa: TUHUM SIIEKTpOIepeaad, T€HEepaTop IEepEeMEHHOr0 TOKa, AJIEKTPOABHUraTeNlb, MHAYKIMOHHAS I€4b, pajgap, paAuONpUEMHUK,

TCJICBU30P, AHTCHHA, TCJ'IC(I)OH, CBq-HC‘-IL, HpOGKI_II/IOHHHﬁ armapart, BOJIOKOHHas OITUKaA, COJIHCYHAA 6aTape;1.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA IIPOI'PAMMBI IO ®UBUKE HA YPOBHE CPEJHEI'O OBHIEI'O
OBPA3OBAHUA

OcBocnne yueOHOTrO mpeamera «Pusuka» Ha ypoBHE CpelHero olmiero obpazoBanus (0a30BbI YPOBEHB) JOJDKHO 00ECIIEUUTH JOCTHKCHHE

CJICAYIOMUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06p330BaT€JII)HI)IX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImuHOCTHBIE pe3ylbTaThl OCBOCHUS Y4eOHOro mpenMera «®DPu3nmka» MODKHBI OTpa)kaTb TOTOBHOCTh W CIIOCOOHOCTH OO0YYaromuXcs
PYKOBOJICTBOBAThHCS C(HOPMUPOBAHHOM BHYTPEHHEN MO3UIUEH JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALUI, NO3UTUBHBIX BHYTPEHHUX YOSKICHHH,
COOTBETCTBYIOLINX TPAJULMOHHBIM IIEHHOCTSIM POCCHUICKOIO OOIIECTBA, pPACIIUPEHUE XU3HEHHOTO OIbITa M OIbITa JEATENILHOCTH B Ipoliecce
peanu3anuy OCHOBHBIX HAIIPaBJICHUN BOCIIUTATEIbHOMN AE€ATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTb I'PAXKJAHCKOM MO3UIIUHN 00yUaIOLIerocs Kak akTUBHOTO M OTBETCTBEHHOTO W€Ha POCCHICKOT0 O0IIECTBa;

IPUHATHE TPATUIMOHHBIX 00IIEYEeTIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPAaTHUECKUX IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AESTENBHOCTh B MHTEpECAX Ipa)/aHCKOro OOIIeCTBa, y4acTBOBAaTh B CaMOYIPABIEHUU B 00pa3oBaTelbHOU
OpraHu3alNy;

yYMEHHUE B3aUMOECHCTBOBATh C COIIMAILHBIMU HHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIUSMH U Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEILHOCTH;

2) NATPHOTHYECKOTO BOCIIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, TAaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K FOCYJapCTBEHHBIM CHMBOJIAM, TOCTH)KEHUSIM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS



c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHCclie B ICATEIbHOCTH yUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCTIMTAHUSI:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKJIFOUasl SCTETHUKY HAYyYHOTO TBOPUECTBA, IPUCYILETO (hHU3HUUYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEpEC K Pa3IMyHbIM cepaM MpodecCHOHATBHON JEATCIHHOCTH, B TOM YHCJIEC CBSI3aHHBIM C (DM3WKOW M TEXHUKOW, YMCHHE COBEPIIATH
OCO3HaHHBIN BRIOOP OynyIiei npodeccun u peaTn30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKH HA POTSHKEHUU BCEH KU3HU;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

c(OpMUPOBAHHOCTH 3KOJIOTUYECKON KYJIBTYpPbI, 0CO3HAHUE II100AIBHOTO XapaKTepa SKOJIOTMUECKUX Mpodiem;

IUTAHUPOBAHKE U OCYIIECTBIIEHUE IEHCTBUI B OKPY’KaIOIIEH Cpe/ie Ha OCHOBE 3HAHMSI LI€JIe yCTOMYMBOrO pa3BUTHS YEJIOBEUYECTBA;

paciIMpeHne OmbITa AeITeIbHOCTH IKOIOTUYECKOM HAIIPABICHHOCTH Ha OCHOBE MUMEIOIINXCSl 3HAaHUH 10 (DU3HKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3MUYECKON HAYKH,

OCO3HAHWE IIEHHOCTH HAYYHOU JEeATEIbHOCTH, TOTOBHOCTh B MPOIECCE M3yYEHUS (DU3WKH OCYIIECTBIATH MPOEKTHYIO W HCCIIENOBATEIHCKYIO

ACATCIIbHOCTD HHAUBUYAJIbHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIbTATbHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

Ba3oBrble JJornueckue aeiicTBu:



CaMOCTOATENILHO (POPMYIIHPOBATh U aKTYyaIH3HPOBATh IPOOIEMyY, pacCMaTpUBATh €€ BCECTOPOHHE;

OIpeNIeNATh LeNU eATEIIbHOCTH, 331aBaTh IapaMeTpbl U KPUTEPUU UX JTOCTUKECHHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B PACCMaTPUBAEMBbIX (PU3HUYECKUX SIBICHUSX;

pa3pabaThIBaTh IUIaH peIeHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCA MaTepHAbHBIX U HEMaTEpUaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B JIESITEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3Y/IbTATOB LENSIM, OLIEHUBATh PUCKU MTOCIIEACTBUI 1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH pa0OTy B YCIOBUAX PEaIbHOTO, BUPTYaIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHITUSMHU B METOAaMU (PU3NIECKOI HAyKH,

BJIAJICTh HAaBbIKAMHM Y4eOHO-MCCIIEOBATEILCKOM M TPOEKTHOW JEsITEeIbHOCTH B OOJIACTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB pellieHus 3a/1a4 (PU3HMUeCcKOro CoepKaHus, IPUMEHEHNIO PA3IUYHbBIX METO/IOB I03HAHMUS;

BJIQ/IETh BUAAMHM JESTEIbHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETaln, NPpeoOpa3oBaHUIO U IPUMEHEHHUIO B Pa3IUYHbIX yUEOHBIX
CUTYalUsIX, B TOM YHUCIIE [IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00s1acTH (U3HKH;

BBISBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBSA3M M aKTyaIM3UpOBaTh 3ajady, BBIABUIATh TUIIOTE3y €€ PEIIEHUS, HAaXOAUThb apryMEHTBHI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh IApaMETPbl U KPUTEPUH PELLICHUS;

AHAIN3UPOBATh MOJIYUYEHHBIE B XOJ€ PEIICHUs 3aJla4l Pe3yJIbTaThl, KpUTHUYECKH OLEHUBATH UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTEIbHON AEATEILHOCTH, B TOM YHCIE IPU U3YUYECHUH (DUBHKHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsSM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIBHBIE OAXOAbl U PELICHHUS;

CTaBUThb HpO6JI€MBI U 3a7la4u, JOIMYyCKAOIHEC AJIbTCPHATUBHBIC PCIICHU .



Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMHU MOJY4YE€HUS UHPOpMALUU GU3NYECKOTO COACPIKaHUS U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh MMOUCK,
aHaJIM3, CUCTEMATU3aLUI0 U HHTEPIPETaliio HHPOPMALIUU PA3IMUHBIX BUJIOB U ()OPM MIpE/ICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEICTBA HWH(POPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTMH B PELIICHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHU3alMOHHBIX 33Ja4 ¢ COOII0AeHuEM TpeOOBAHUN 3PrOHOMUKH, TEXHUKHU 0€30IaCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, IPaBOBbIX U 3TUYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COMEp)KaHMs B pa3IMYHBIX (opmarax ¢ yuy€ToM HazHA4yeHHUs WHPOPMAINU W IIEJCBOW ayTUTOPHH, BBHIOHpAs

ONTUMAIBHYIO (OPMY IIPEACTABICHUS  BU3YAIH3ALIAH.

KoMMmyHukaTuBHbBIE YHHBepcaJIbHble YueOHbIe 1elCTBUSA:

OCYIIECTBIISATh OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallui U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHAMBUAYAIbHON paObOThI;

BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JEMCTBUI ¢ yUETOM OOLIMX HHTEPECOB M BO3MOYKHOCTEN Ka)KIO0Tr0 WieHa KOJIJIEKTUBA;

IIPUHUMATH L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JEUCTBUS M0 €€ NJOCTHIKEHHUIO: COCTABIIATH IUIAH JEHCTBUM,
pacrpenenarTh poJid ¢ yu€TOM MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OILICHMBATh KAU€CTBO CBOET0 BKJIaJa U KaXKJOr0 yYacCTHUKA KOMaH/bl B OOIIMI pe3yabTaT M0 pa3pabOoTaHHBIM KPUTEPHSIM;

IIpeaIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATDH ITO3BUTUBHOC CTPATCTUYCCKOC MMOBCACHUC B PA3JIMYHBIX CUTYAIUAX, IPOSABIIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIUATUBHBIM.

PeryasiTuBHble YHHBEpPCcAJIbHbIe YUeOHbIE 1eiiCTBHS



Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATENBHYIO JEATENIBHOCTh B 0O0JAacTH (PU3UKU M ACTPOHOMHHU, BBIABIATH MNPOOJEMbI, CTAaBUTh H
dbopMynupoBaTh cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABIIATH TUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX 33134, TJIaH BHITIOJTHEHHS MTPAKTUYECCKOM pabOThHI ¢ YI4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIMOYTEHUIA;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApTyMEHTHPOBATh €T0, OpaTh Ha ceOs OTBETCTBCHHOCTH 32 PEIICHUE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIUIUU B 001acT (U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIM U KYIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalllsIM, BHOCUTh KOPPEKTHUBEI B J€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB LIEIISIM;

BJIa/IETh HaBBIKAMHU MO3HABATENbHON pedlekcHr KaKk OCO3HAHHUs COBEPIIAEMBIX JCUCTBUNM U MBICIUTENBHBIX MPOILECCOB, UX PE3YIbTATOB H
OCHOBAaHHII;

WCIIOJIH30BATh MPUEMBI pe(IIEKCHH IJIsl OIIEHKU CUTYaIluH, BEIOOpA BEPHOTO PEIICHNS;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apT'YMEHTBI APYTUX MPU aHAJIU3E PE3YIIBTATOB IESITEIBHOCTH;

MPUHUMATH CeOsl, TOHNMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U @pTYMEHTBI IPYTUX MPHU AHAIU3E PE3YJIbTATOB JACATEIbHOCTH;

MIPU3HABATh CBOE MPABO W MPABO JAPYTUX HA OMIUOKH.

B mporecce MOCTHKEHUS JTHMYHOCTHBIX DPE3yJIbTATOB OCBOCHHUS NpOrpaMMbl MO (U3WKe AJisi YPOBHsS CpeaHero oOmero oOpa3oBaHUS Y

00yJaroImuxcs COBEPIICHCTBYETCS YMOLMOHAIBHBIN HHTEIUIEKT, IIPEoiaraiomui copMupoBaHHOCTb:



CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHHMMATh CBOE HSMOIMOHAILHOE COCTOSIHHE, BHJICTh HAINPABICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJIMPOBaHUs, BKIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPHHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJICHHE, CIIOCOOHOCTh aJallTHPOBATHCS K
AMOIMOHAIBHBIM H3MEHEHHSIM H MPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIUHU, BKIIOUYAIOIICH CTPEMIICHHE K JOCTHIKEHUIO IS U YCIIeXy, ONTHMH3M, HHUIIMATUBHOCTH, YMEHHE JIEHCTBOBATH UCXO/IS
U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAKONIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSHHE JPYIMX, YYHTHIBATh €ro ITPU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHUS C IPYTHUMH JIFOJIEMHU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC M pa3peiiaTh

KOH(JIMKTHI.

HNPEAMETHBIE PE3YJIbTATHBI

K koniy oO0yuyenus B 10 kyacce npemMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy 00YUAIONTUXCS YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX pPOJib U MECTO (U3MKH B (OPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOMN AESITEIbHOCTH JTHOJEH;

YYHUTHIBATh TPAHUIIBI PUMEHEHUS U3YICHHBIX (PU3NUECKUX MOJIENICH: MaTepruaibHas TOYKa, MHEPIIHaIbHas CHCTEMAa OTCUETa, aOCOIIOTHO TBEPIOE
TeJ0, UJIeaTbHBIN a3, MOJEIH CTPOCHUS Ta30B, )KUIKOCTEH U TBEPBIX TEJ, TOYCUHBIN JICKTPHUUECKUH 3apsi/] pH perieHuH GU3NIeCKUX 3a1a4;

pacno3HaBaTh (GU3UYECKUE SBJICHUS (IPOIIECCHI) U OOBSICHATH X HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYIISIPHO-KHHETUUECKOW TEOPHH CTPOSHUS
BEIIECTBA U AJIEKTPOJAMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIIMHEHHOE IBUKEHHE, CBOOOHOE Ma/ieHue Tell, IBIKEHUE 10 OKPYKHOCTH,
WHepIus, B3auMojieiicTBue Ten, nuddy3us, OpOYHOBCKOE JBIKEHUE, CTPOCHUE KHUAKOCTEH M TBEPIBIX Tel, H3MEHEHHEe 00bEéMa Tell MPH HarpeBaHUU
(oxJ1aXkAeHUN ), TEIJIOBOE paBHOBECHE, UCTIApPEHUE, KOHIEHCAIHs, [IJIaBJIeHNe, KPUCTANIN3allls, KAUTIEHUE, BIAXKHOCTh BO3/1yXa, MOBBIIICHNE JaBICHUS

rasza [py €ro HarpeBaHUM B 3aKPBITOM COCYJI€, CBSA3b MEX/1y TapaMeTpaMH COCTOSTHUS ra3a B U30IIPOLIECCaX, JEKTPU3ALMS TEJ, B3aUMOICHCTBHE 3aps/I0B;



OTKCHIBATh MEXaHMUECKOE BI)KEHUE, UCTIONB3YA (pr3MUecKre BETMUMHBI: KOOPAWHATA, YTk, IEPEMEIIeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tela,
CHJIa, UMITYJIbC Te€Ja, KUHETUYECKasl SHEprus, OTEHIMAIbHAs SHEPrusi, MeXaHn4yeckas pabora, MeXaHU4YecKas MOIHOCTh; IPU ONUCAHUU IPABUIIBHO
TPAKTOBaTh (PU3MUYECKHI CMBICI HCIOJIBb3YEMbIX BEIMUYUH, UX O0O3HAYEHUS M €IUHHULbI, HAXOJUTH (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMY;

OIMCHIBATh U3yYCHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SBJICHHUS, HCIIONB3Ys (DU3MUYECKUE BEJTMUMHBL: IaBJICHHE Ta3a, TeMIepaTypa, CpeIHss
KMHETHYECKasi SHEPTus Xa0TUUECKOT0 IBMKEHUS MOJIEKYJI, CPEIHEKBAPAaTUUHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHHSS SHEPIusi, paboTa
rasa, K03((puIueHT none3Horo 1eMcTBUs TEIIOBOro ABUraTes; IPH ONUCAaHUH IPABUIBHO TPAKTOBATH (PU3NYECKUNA CMBICIT UCIIOJIb3YEMbIX BETUUMH, UX
0003HAYECHHS U eTUHHIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE TAaHHYIO (U3NYECKYIO BEIMYUHY C IPYTHMH BEITMYMHAM;

OIKCBHIBATh W3YYEHHBIC SJCKTPUYECKHE CBOMCTBA BEUIECTBA M DJICKTPUYECKHE SIBICHHS (TPOLIECCHI), MCHONB3ysd (U3UUECKUE BEITHMYUHBI:
JIEKTPUUECKUI 3apsj, 3JIEKTpUYECKoe IMoJje, HANpsDKEHHOCTh IMOJIsL, NOTEHIMAJ, Pa3sHOCTh MOTEHIUANOB; MPH OMMCAHUM IPABUIBHO TPAKTOBATH
(bu3n4ecKuil CMBICI UCIOIb3YEMbIX BEIMYUH, UX 0003HAYEHUs U €AMHUIIBI; YKa3blBaTh (DOPMYJIbI, CBA3BIBAIOILUE AAHHYIO (PU3MUYECKYIO BEIMUYUHY C
JIPYTUMHU BEJTMYUHAMU;

aHAIM3UPOBATh (PU3NUECKHE IPOLECCH U SIBJICHMSI, UCIIOJb3Ysl (PU3HUECKHE 3aKOHBI ¥ IPUHIIMIIBL: 3aKOH BceMupHoro tarotenus, I, |1 u 111 3akons
HproTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOW DJHEPIMM, 3aKOH COXpPAaHEHHWS HMITYJIbCA, NPUHLUI CYNEPIO3ULUU CWJI, HNPUHLIMI DPABHOIPABHS
MHEPLHAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBSA3b CPENHEN KMHETUYECKON 3HEPTUU
TEIJIOBOTO JBM)KEHUS MOJIEKYJ C aOCOJIOTHOM TeMIeparypoil, MepBbli 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHMs JIEKTPUUECKOTO 3apsijia, 3aKOH
Kynona, npu 3ToM paznuyaTh CIOBECHYIO (JOPMYITHUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BEIPAKEHHUE W YCIIOBHS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUITBI JEHCTBUS MAILIMH, TPUOOPOB U TEXHUUECKUX YCTPOMCTB; pa3inyaTh YCIOBHS UX O€30M1aCHOTr0 UCIIOIb30BaHUS B
IIOBCEIHEBHOM JKHU3HY;

BBITMOJIHATH SKCIEPUMEHTHI [0 MCCIEI0BaHUIO0 (PU3NUECKUX SBJICHUM U MPOLECCOB C MCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHM, MpH
3TOM OpPMYIUPOBATH MIPoOIeMy/3a1auy U TUIIOTE3y Y4eOHOr0 IKCIIEPUMEHTA, COOMpATh YCTAHOBKY U3 MPEUI0KEHHOT0 000PYA0BAHUSL, IPOBOIUTH OMBIT

1 GOPMYIHUPOBATH BHIBOJIBL;



OCYILECTBIISATh MPSMBIE U KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEJIMYMH, IIPH 3TOM BBIOMPATh ONTUMANIBHBINA CIIOCOO M3MEPEHHUS U MCII0JIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKU MOTPEHIHOCTENH N3MEPEHUI];

UCCIIEI0BaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEJIMYMHAMU C UCIOJIb30BAHUEM IPSIMBIX U3MEPEHHM, IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yNIbTATHI TOJYYEHHON 3aBUCUMOCTH (DU3UYECKHUX BEJTMYMH B BU/IE TAOJIUI U TPa(UKOB, eNIaTh BHIBOBI 110 PE3yIbTaTaM UCCIICIOBAHNUS;

co0iroaTh IpaBuiIa 0€301acHOTrO TPyZa MPH MPOBEACHUM HCCIENIO0BAHUI B paMKaxX yueOHOro SKCHEPHMEHTa, yueOHO-MCCIEe0BATENbCKON U
IIPOEKTHOM JIeATEIbHOCTH C UCIOIb30BAHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JaOOPaTOPHOro 000PYAOBaHUS;

pewaTh pacuéTHbIE 331a4M C SIBHO 3aJaHHOHN (PU3NUECKON MOJEbI0, UCIIONb3Ys (PU3NUECKUE 3aKOHBl U IPUHIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS
3a71auu BEIOUPATh (PU3NIECKYIO MOJIEINb, BEIIEIATH (PU3HMUECKUE BETMIUHBI U POPMYITBI, HEOOXOAMMBIE [T €€ peIeHHs, IPOBOJAUTE PACYETHI M OIEHUBATD
PeaTbHOCTh MOYYEHHOTO 3HAUYCHUS (PH3UUECKON BEITUMYHMHEI;

pelaTh KaueCTBEHHbIE 3aJlaud: BHICTPAMBATh JIOTMUECKH HENPOTHBOPEUYMBYIO LIEMIOYKY PACCYXKAECHUH C OMOpPOH Ha H3y4eHHbIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SABICHMUS;

MCIIOJIb30BAaTh NP PELIEHUU Y4eOHBIX 33]]a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUY JIJISl TOMCKA, CTPYKTYPUPOBAaHHUS, UHTEPIPETALIUN U
MIpe/ICTaBICHNs] yUeOHOW M HAay4YHO-TIOMYJIApHOW MH(OpMAaLMH, MOTYYEHHON M3 Pa3IUYHbIX MCTOYHUKOB, KPUTHYECKH aHAIM3UPOBAThH MOIYYaeMYIO
nH(pOpMaINIo;

IPUBONUTH MPUMEPHI BKJIA/1a POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MTPOLIECCOB OKPY’KAIOILIETr0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B MOBCETHEBHOM >KU3HM AJIs oOecrieyeHus: 0e30MacHOCTH IpHU O0palleHu ¢ mprudopaMu U
TEXHUYECKMMHU YCTPOHCTBaMU, Il COXPAHEHUS 3I0POBbs U COOIIOIEHHS] HOPM 3KOJOIMUYECKOT0 IOBEJICHUS B OKpY KaloIlel cpese;

paboTaTh B TPYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh pabOTy TPYIIIbI, PAMOHAIBHO PaCpeaessaTh 00SI3aHHOCTU U
IUTAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYaLIUAX, a/IEKBATHO OLIEHUBATh BKJIAJl KaXKIOT0 U3 YUaCTHUKOB I'PYIIIHI B PELIEHUE paccMaTpruBaeMoil
POOIIEMBI.

K xoniy o06ydenus B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMUPOBAHHOCTD y O0yUAIOIINUXCSl YMEHUI:



JICMOHCTPHUPOBATh HA MPUMEpaxX poJib U MECTO (PU3UKU B (OPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI MHPA, B Pa3BUTHH COBPEMEHHOMU
TEXHUKH U TEXHOJIOTHH, B IPAKTHUECKOHN SSITEIbHOCTH JIFOJICH, IIETIOCTHOCTh M €IMHCTBO (DU3UUECKON KapTHHBI MHPAa,

YUYUTBHIBATH TPAHUIIBI TPUMEHEHUS M3YUCHHBIX (PU3MYECKUX MOJIENICH: TOUCUHBINA IEKTPUICCKUI 3apsii, JIyd CBETa, TOYCUHbBIH HCTOYHHUK CBETA,
sIepHasi MOJIe/Ib aTOMa, HYKJIOHHAsI MOJIEIIb AaTOMHOTO sI/Jpa TPHU PeIIeHUH (PU3HUECKUX 3a71ay;

pacrio3HaBath (GU3NUYECKUE SIBICHUS (IPOIECCh) U OOBICHATh X HA OCHOBE 3aKOHOB DJICKTPOJAMHAMHUKHN W KBAHTOBOW (DH3UKHU: JICKTPUUCCKAsS
POBOAMMOCTbD, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aMMOJICHCTBHE MArHUTOB, 3JCKTPOMArHUTHAs MHIYKIHS, TCHCTBHE
MarHMTHOTO TOJIS1 HA MPOBOJHHUK C TOKOM M JBMIKYIIMUCS 3apsil, SJICKTPOMArHUTHbBIC KOJeOaHUs M BOJIHBI, MPAMOJIMHEHHOE PaclpoOCTpaHEHHUE CBETA,
OTpakeHHUE, MPEIIOMIICHHE, UHTEPPEPEHITUs, TUDPAKITUS U MTOJSIPU3AIIHS CBETA, TUCIIEPCHs CBeTa, (hoTodnekTpudeckuit 3hdexT (hororddekr), cBeToBoe
JaBJiCHKE, BOSHUKHOBEHHE JTMHEHYATOr0 CIICKTPa aToMa BOIOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAS PaJInOaKTHBHOCTD;

OIMCHIBATh M3y4YECHHBIC CBOMCTBA BelIeCTBa (3JCKTPHUYCCKHE, MArHUTHbIC, ONTUYECKUE, DIICKTPUYECKYIO MPOBOAUMOCTD PAa3IHUUYHBIX CPEl) W
AIIEKTPOMATHUTHBIC SIBICHUS (IIPOLIECCHI), MCIONB3YS (DU3NYECKUE BEIMYMHBI JJIEKTPUYCCKUN 3apsil, CHJIa TOKa, SJICKTPUYECKOE HAMpPsIKEHUE,
ANIEKTPUYECKOE COMPOTHBICHUE, PA3HOCTh MOTEHIIMATIOB, AJICKTPOJBIKYIAs Cuia, paboTa TOKA, MHIYKIMS MAarHMUTHOTO IOJIs, CHJIa AMIepa, cuia
JlopeHiia, MHAYKTUBHOCTb KaTYIIKH, SHEPTHS 3JIEKTPUUECKOTO ¥ MATHUTHOTO TIOJICH, IEPHO/T M YacTOTa KojiebaHHii B KoieOaTeIbHOM KOHTYpPE, 3apsiI U
CHJIa TOKa B TPOIIECCE TAPMOHUYECKHUX JJICKTPOMArHUTHBIX KoyieOaHui, (POKYCHOE pacCTOSHUE U ONTHYECKAsl CHJIA JIMH3BI, IPH OMMCAHUK TIPABUIBHO
TPaKTOBaTh (U3NYECKUN CMBICT UCIIOJIB3YEMbIX BEJIIMYHMH, UX O0O3HAYCHUS M CIIUHMIIBI, YKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (QU3UYCCKYIO
BEJIMYMHY C APYTUMH BETUUNHAMH,

OIKCHIBATH U3YUCHHBIC KBAHTOBBIC SBJCHUS U MPOIIECCHI, UCIONB3Ys (DU3NUECKHUE BETMYHHBI: CKOPOCTh 3JICKTPOMATHUTHBIX BOJIH, JUTHHA BOJIHBI
M YacTOTa CBETa, SHEPTHs U UMITYJILC (JOTOHA, IEPHOJ MOJTypaciaja, YSHEPTUsl CBA3U aTOMHBIX sJIep, IPH OMMCAHUH MTPABHILHO TPAKTOBATh (PU3HUCCKHIA
CMBICIT HUCIOJb3YEMbIX BEJIMUYWH, MX O0O3HAUCHHs M CIUHUIIBI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMUYUHY C IPYTUMHU
BEJIMYMHAMH, BBIYHUCIISATH 3HaYeHNE (PU3UUECKON BEITMUHHBI;

aHAIM3UPOBATh (PM3UUECKUE MPOIECCH U ABJCHUS, UCTONB3Ys (U3NUECKUE 3aKOHBI M MPUHIKIBL: 3aK0OH OMa, 3aKOHBI MOCIIEA0BATEILHOIO U
napajyieIbHOTO COCMHEHHS POBOJIHUKOB, 3aKOH JIkoyssi—JIeHIa, 3aK0H 3JCKTPOMArHUTHOW MHIYKIIMHU, 3aKOH MPSMOJIMHEHHOTO PacIipOCTPaHCHHUS

CBETa, 3aKOHBI OTPAXKCHHsI CBETa, 3aKOHBI INPENOMJICHHUS CBETa, ypaBHeHHe ODMHIITEeHHa mis (oTrodddexra, 3aKOH COXpaHEHUS PHEPruH, 3aKOH



COXpaHEHHUs1 UMIIyJIbCa, 3aKOH COXPAHECHMS JJIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHUS MAaCCOBOIO YMCIIA, ITOCTYJaThl bopa, 3aKOH pajgrMOaKTUBHOIO
pacraza, Ipu 3TOM pa3IuyaTh CIOBECHYIO (JOPMYJIHUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TPaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OIPECIIATh HAIIPABJIEHUE BEKTOPA MHAYKLIUNA MAarHUTHOTO 110JIs IPOBOJHUKA C TOKOM, CHIIBI AMIlepa U cuiibl JIopeHna;

CTPOUTH M ONHCHIBATh N300pakeHNE, CO3/1aBAeMOE TNIOCKHM 3€PKaJIOM, TOHKOH JIMH30M;

BBINOJIHATh 3KCIIEPUMEHTHI 110 MCCIIEIOBAHNIO (PU3UYECKHX SIBICHUH U MPOIECCOB C MCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUM: MpHU
3TOM (hOpMYIHPOBATH NTPOOIIEMY/3a/1auy U TMIIOTE3Y Y4eOHOI0 SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 IIPEII0KEHHOTO 000PY10BaHUs, IPOBOIUTH OIBIT
1 GOpPMYJIHPOBATh BHIBOJIBI;

OCYIIECTBIIATh MIPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIMUYUH, IIPU TOM BBIOMPATh ONTUMAJIbHBINA CIIOCOO U3MEPEHMS U UCIIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJIB30BAHUEM IPSAMBIX U3MEPEHHI: IPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCUPOBATh
pe3yibTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIE TaOIUI] U TpaHKOB, AeTIaTh BEIBOABI 110 Pe3yJIbTaTaM UCCIIEI0BaHMS;

coOnroaaTh nmpaBuiia 0€30IacCHOrO TpyJa MpHU MPOBEIEHUU HCCIIEIOBAaHUI B paMKaxX y4eOHOIO 3KCIepUMEHTa, y4eOHO-UCCIIE0BAaTEIbCKON U
MIPOEKTHOM J1€ATEIbHOCTHU C UCIIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMS;

peuath pacuéTHbIE 331a4M C SIBHO 33JJaHHOM (U3HUECKON MOJIENbI0, UCIONB3Ys (PU3HUECKUe 3aKOHbBI M MPUHIIMIIBI, HA OCHOBE aHAIN3a yCIOBUS
3aJ]au BEIOUPATh (PU3NYECKYIO MOJIEINb, BBIIENATH (PU3HMUECKUE BETUUUHBI U (POPMYJIIBI, HEOOXOAUMBIE [T €€ pelleH s, TIPOBOJAUTE PACUETHI U OLEHUBATh
PEAIbHOCTH MOJTYYEHHOT'0 3HaYEHUS] (PU3NYECKON BETMUHHBI;

pemarb KayeCTBEHHBIE 3a/add: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUYMBYIO ILIETIOYKY PACCYXACHUN C ONOpPOM HAa W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE SIBICHHUS;

UCIOJIb30BaTh MPU peIIeHUH Y4eOHBIX 33/1a4 COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYPUPOBAHHS, HHTEPIIPETALIUH U
Mpe/iCTaBlIeHUs] yueOHOW M HAay4YHO-TIOMYJApHOW MH(OpMAaLKH, MOTYYEHHONH M3 Pa3IUYHbIX MCTOYHMKOB, KPUTHYECKH aHAIM3UPOBAThH MOIYYaeMYIO
nH(popMaIuio;

OOBSICHATH MPHUHLMIBI JEHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3ivyaTh YCJIOBUS UX O€30MacHOTO HCIIOJIB30BaHHS B

IMOBCEAHEBHOM XKU3HU;



NPUBOIUTH MPUMEPHI BKJIa/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B pPa3BUTHE HAYKH, B 00BSCHEHHE TPOIIECCOB OKPYXKAIOLIETO MUPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (U3UKE B MOBCETHEBHOM XM3HM JUIsl oOecredeHus: 0e30MacHOCTH Ipu oOpallieHuH ¢ npubopamu U
TEXHUYECKHMHU YCTPONCTBAMU, I COXPAHEHHS 3I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTUYECKOT 0 TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TPYIIE C BHIIOTHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAHUPOBATh pabOTy TPYIIIBI, PAMOHAIBHO PACIPEACIATh 00SI3aHHOCTH U
IUIAHUPOBATh EATEIbHOCTh B HECTAHIAPTHBIX CUTYaLlUsX, aIEKBATHO OLIEHMUBATh BKJIAJ Ka)XK10T0 U3 YYaCTHUKOB IPYIIIBI B PEIICHNUE PACCMAaTPUBAEM O

poOJIEeMBI.



TEMATHUHYECKOE IIVIAHUPOBAHHUE (¢ yueroM paGo4eii mporpaMmmbl a0CIMTAHUS)

10 KJIACC

HaumeHoBaHWe pa3geioB H TeM
NPOrpamMMbl

Ne i/

KoaunuyecTBo 4acoB
Bcero

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

dyeKTpPOHHBbIE (IU(POBBIE) 00pa3oBaTebHbIE
pecypcsl

1.1 dusmKa U METOIbI HAYYHOTO MTO3HAHUSA = 2 bubmnorexka IIOK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2

Pa3zpen 2. MEXAHUKA

2.1 Kunemaruka 5 bubmmorexka IIOK https://m.edsoo.ru/7f41bf72
2.2 JluHamMuKa 7 bubmmorexa IIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHCHUS B MEXAHHUKE 6 bub6mmorexa I{OK https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 TOGZI;(I)E’I MOTICKYAPHOTKIHCTHACCKON g bubmmoreka LIOK https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOJTMHAMUKH 10 Bbubmnoreka ITOK https://m.edsoo.ru/7f41bf72

3.3 ATpEraTHbIC  COCTOHUA  BEIIECTBA. g Bu6mmoteka 1IOK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOBI

Uroro no pazueny 24

Paznen 4. JJIEKTPOJINHAMUKA

4.1 DneKkTpocTaTHKa 10 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72

4.2 HocTosHbIi S1eKTPHYECKHi TOK. TOKI 12 bubaunoteka [IOK https://m.edsoo.ru/7f41bf72
B Pa3JIMYHBIX Cpeaax

Uroro no pazneny 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 68




11 KUIIACC

Ne ni/nt HaunmenoBanue paszgeaoB u  1em KoimvecTBo 4acos DJIEeKTPOHHbBIE (uudposrbie)
B NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl

Paszpgen 1. JIEKTPOJIMHAMUKA

1.1 MarnuTioe — none.  IneKTpoMarHuTHas 11 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
WHYKIUS

Utoro no pazneny 11

Pazpnen 2. KOJIEBAHUA U BOJIHBI

2.1 MexaHuUeCkue M SIICKTPOMArHHTHEIE 9 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
KoseOaHus

2.2 ﬁi’;ﬁmecme 1 DJCKIPOMATHITHRIC | g bubmmoreka LTOK https://m.edsoo.ru/7f41c97c

2.3 Ornrruka 10 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 24

Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocrosbl ClICTHATRHON TeoprH -y bubamoreka IJOK https://m.edsoo.ru/7f41c97c¢
OTHOCUTEIbHOCTH

Wroro no pazneny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DIeMEHTHI KBAHTOBOW OITHKH 6 bubamnoreka I{OK https://m.edsoo.ru/7f41c97¢c

4.2 CtpoeHue aToma 4 bubaunoreka [IOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO 5 bubaunoreka [IOK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIeMEeHTBI aCTPOHOMHHU M aCTPODUIUKH 7 bubaunoreka [IOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE

6.1 ‘ O0o01maro1ee MOBTOPEHUE 4 bubmmorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 4




PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68
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