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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOTO ypOBHSI HA YPOBHE CPEIHEro 00IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXECHHH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHON mporpammbl, mpeactaBieHHBIx B PI'OC COO, a Ttakke ¢ yd€Tom
benepanbHOl paboueil mporpaMMbl BOCIUTAHHS M KOHICTIIMU MPENoJaBaHHus y4eOHOTO
npenMera «®Pusznka» B 00pa3oBaTesbHBIX opraHuzanusax Poccuiickoit ®expepanuu,
peann3yoIX OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBI.

Copepxanue mporpaMMmsbl 1Mo (U3MKE HAMpPaBICHO Ha (OPMHUPOBAHHE E€CTECTBEHHO-
HAyYHOM KapTHHBI Mupa oOyuarommxcst 10—11 kmaccoB mpu oOydeHuu ux (u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO moaxofa. [IporpamMma mo ¢usuke
cootBercTBYeT TpeboBanusM ®PI'OC COO k miaHUPyeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeTanpeIMEeTHBIM pe3yJbTaTaM 00y4eHHs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh pealu3aluu
MEXIIPEIMETHBIX CBs3€i (PM3UKU C €CTECTBEHHO-HAYUYHBIMU YYE€OHBIMH TpeaMeTamMu. B Hel
ONpEJENAIOTCd OCHOBHBIE LENM U3y4yeHUs (U3MKM Ha YpPOBHE CpenHero oOIIero
oOpa3oBaHMs, IJIAaHUPYEMblE pE3ylIbTaTbl OCBOEHUS Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTarnpeaMeTHBIC, TPeMETHBIC (Ha 6a30BOM ypOBHE).

[IporpamMma no gu3ukKe BKIIOYAET:

IJIAHUPYEMBIE Pe3yJbTaThl OCBOCHMS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM
YHUCJIe MPEIMETHBIE PE3yIbTATHI TI0 TOIaM 00YUICHUS;

cojiep)aHue yueOHoro mpeamera « Pu3nKay 1mo rogam oOydeHHs.

®dusnka Kak Hayka O HamOoJiee OOIMMX 3aKOHAX MPUPOBI, BBICTYMAash B Ka4yecCTBE
yueOHOro TMpeAMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomeM Mupe. [IIkoapHBIN Kypc (GU3UKH — CUCTEMOOOPA3YIOMUN IS €CTeCTBEHHO-
Hay4YHBIX Y4€OHBIX MPEAMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB
1 SBJICHWM, M3ydaeMbIX XHUMHEH, Owosoruen, pusmyeckoi reorpadueid U acTPOHOMHUEH.
Hcnonb3oBaHMe M aKTHBHOE INMpUMEHEHHE (U3WYECKHX 3HAHUI ONpeAesnseT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHUI B cepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA,
MOJIy4YeHUs] HOBBIX MaTepUajoB C 3aJlaHHBIMHM CBOWCTBaMHM M Jpyrux. M3ydenue ¢usuku
BHOCUT OCHOBHOM BKJIaA B (OPMUPOBAHHME €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronuxcs, B (OpMHUpPOBAHME YMEHHM NPUMEHATh HAyYHBIM METOJ MO3HAHUS MpH
BBITIOJIHEHUH UMU Y4EOHBIX UCCIIeI0BaHUN.

B ocHOBY kypca ¢u3uku i ypOBHSI CpeAHEro o0Iiero oOpa3oBaHMs IMOJIOXKEH Psij
UJeH, KOTOpble MOKHO paccMaTpUBaTh KaK MPUHIHUIIBI €70 MOCTPOCHHUS.

Wnes nenocTHOCTH. B COOTBETCTBHM ¢ HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM,
OH COJEPKUT MaTepHall U3 BCeX pa3lesioB (M3MKH, BKIIOUAET KaK BOIMPOCHI KIACCUYECKOM,
TaK U COBPEMEHHOU (PU3UKHU.

Wnes renepanuzanuu. B cooTBeTcTBUU ¢ Hel marepual Kypca GU3UKH OObEIUHEH
BOKpYT (u3uueckux Teopuil. Beaymum B Kypce sBiseTcss OpMUPOBAHUE MTPEICTABICHUMA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BEIIECTBE U IOJIE.

Unes  rymanurtapuzanuu. E€  peanmzanus  mpeamonaraeT — MCHOJb30BaHHE
T'yMaHUTapHOTO MOTeHIHada (U3NYECKON HAayKH, OCMBICICHHUE CBSI3U Pa3BUTHA (DU3HKHU C
pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M 9KOJIOTHYECKUMHU
poOIeMaMHu.

Wnes mpuxmagHoil HampaBneHHocTH. Kypc ¢u3uku mpenmonaraer 3HAKOMCTBO C
IIUPOKUM KPYTOM TEXHHUYECKMX M TEXHOJIOTHMUECKUX MPHUIOKEHUH U3y4EeHHBIX TEOpUH U
3aKOHOB.

Wnest skonoru3anuu peaan3yercss MOCPEICTBOM BBEJIEHUS JJEMEHTOB COACpIKAHMS,
MOCBSAIIEHHBIX KOJOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM



TEXHUKH W  TEXHOJOTrHWH, a Takke OOCyXJIeHHs  NpoOjeM  panroHaIBLHOTO
MPUPOJIOTIONIF30BAHUS U SKOJIOTHYECKON 0€30I1aCHOCTH.

CrepXHEBBIMH JIEMEHTaMU Kypca (pU3MKHM Ha ypOBHE cpelHero o0Imero oopa3oBaHus
ABIISIOTCS (pu3Hueckue Teopur ((HGopMUpPOBAHHE MPEACTABICHUH O CTPYKTYpE MOCTPOCHUS
¢u3nveckoil TeopuH, posi (PyHIAMEHTANbHBIX 3aKOHOB W TNPHUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O MPHUPOJIE, TPAHUIAX TPUMEHUMOCTH TEOPHIA, IJIsi OTIMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CuCTeMHO-IeATETbHOCTHBIN MOAX0 B Kypce (M3UKU pean3yeTcs IMPEexkAe BCETro 3a
CuéT OpraHM3alud SKCIEPUMEHTAIBHON JesaTeabHOCTH oOydarommuxcsa. [lns 6azoBoro
YPOBHS Kypca (PM3MKH — 3TO HCHOJB30BAHHWE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
SKCIEPUMEHTOB U JabOpaTOPHBIX padOT, KOTOpbIE B Mporpamme 1o (usnke o0beINHEHBI B
OoOmMi CMUCOK YYEHWYECKHX IPAKTHYECKHX paboT. BeimeneHne B yKa3aHHOM IepedyHe
71a00paTOPHBIX PadOT, MPOBOAUMBIX JJISI KOHTPOJIS U OLEHKH, OCYIIECTBIISIETCS] YIaCTHUKAMHU
00pa3zoBaTeNbHOTO TIpollecca MCXOJs M3 OCOOCHHOCTEW TUTAaHMPOBAHMUS W OCHAICHUS
kabmaera ¢usuku. [lpum 3TOM oOOecreunBaeTcsi OBIAJCHHE OOYUYAIOIMIMMHUCS YMEHUSMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHHsI, UCCIIEIOBAHMS 3aBUCUMOCTEH (PU3MUECKUX BEIWYHH U
MTOCTAHOBKY OIIBITOB TI0 TMIPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonpmoe BHMMaHME yHesieTcsl PEIIEHUI0 PAacy€THBIX M KadeCTBEHHBIX 3amad. llpum
ATOM ISl PACYETHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 33Jau C SIBHO 33JJaHHOUW (pU3HUECKOU
MO/IENBIO, TI03BOJISIONTNE TIPUMEHSTh H3yYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszziena Kypca, Tak W WHTETPHPYS 3HAHUS W3 pa3HBIX pa3zenioB. J[JIsl KaueCTBEHHBIX 3ajad
MIPUOPUTETOM SIBIISTIOTCSL 3aaHUsl HAa OOBSCHEHHE TPOTEKaHUS (PU3HUYECKHUX SIBICHUH W
MIPOIIECCOB B OKPYKAIOMICH JKU3HU, TPeOyIoIie BEIOOpa (GU3NIECKON MOJIEITH ISl CUTYaIlun
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanusmMu PI'OC COO k MarepHanbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO TIpoliecca 0a30BBI YPOBEHb Kypca (DM3WKH HA YPOBHE CPEIHETO
o0mero oOpa3oBaHMsl JOHKEH U3Y9YaThCsl B YCIOBUSX MPEIMETHOTO KaOMHeTa (PM3UKHU WU B
YCIOBUSAX WHTEIPUPOBAHHOTO KaOMHETa NPEIMETOB €CTECTBEHHO-HAyyHOTO IMKiIa. B
kaOuHeTe GU3WKKA JOHKHO OBITh HEoOXoaumoe JjabopaTopHOe O0O0OpyIOBaHUE IS
BBITIOJIHEHUSI YKA3aHHBIX B Mporpamme Mo (pu3MKe y4eHHYECKHMX MPAKTHUECKUX paboT u
JE€MOHCTpAIMOHHOE 000PyI0BaHUE.

JlemoHcTpaMoHHOEe OoOopyaoBaHue (OpPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAaJIbHON NOCTATOYHOCTU M OOECHEeUMBAET MOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe
1o (hM3HKE KITIOYEBBIX IEMOHCTPAUI I UCCIIeI0BAaHUS N3YYaeMbIX SIBIICHUHN U MPOLIECCOB,
SMIUPUUYECKUX U (PYyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUIA.

JlaGoparopHoe o0opynoBaHUE Ui YICHUYECKUX MPAKTUYECKUX paboT popMupyercs B
BHJIC TEMAaTHYECKUX KOMILUIEKTOB U OOECIeuynBaeTcsi B pacuére OJHOr0 KOMILIEKTa Ha JIBYX
oOyuaronuxcsa. Temarnueckue KOMILIEKTHI JTaOOPAaTOPHOTO OOOPYIOBAaHMS JOJKHBI OBIThH
MOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX U HU(POBBIX MPHUOOPOB, a TaKXKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH IEJSIMU U3YyUeHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(I)OpMI/IpOBaHI/Ie HHTCpCCAa U CTPCMIICHUA o6y11a}oumxc51 K HAy4YHOMY HU3YYCHHIO
IpUpOAbl, pa3BUTUC UX UHTCIJICKTYAJIbHBIX U TBOPUYCCKUX CHOC06HOCTGI\/’I;

pa3sBUTUC Hpe,[[CTaBJIeHI/Ifl O HAy4YHOM MCTOAC TIIO3HAHUA U (bOpMI/IPOBaHI/Ie
HCCIICA0BATCIBLCKOIO OTHOMICHHUA K OKPYKAIOIIUM SABJICHUAM ;

(I)OpMI/IpOBaHI/IC HAay4YHOT'O MHUPOBO33PCHUSA KaK pE3yjibTaTa HU3YYCHHA OCHOB
CTPOCHHUA MATCPUHU U q)YHI[aMeHTaJ'IBHBIX 3aKOHOB (1)I/I3I/IKI/I;

(bOpMI/IpOBaHI/IC yMeHPIf/'I OOBSCHSTH SBJICHUS C UCIIOJb30BAHHEM (I)I/ISI/I‘-ICCKI/IX 3HaHUH
1 HAYYHBIX JOKa3aTCIILCTB,

q)OpMI/IpOBaHI/IC I'IpeI[CTaBJ'ICHI/Iﬁ 0 poJin (I)I/I3I/IKI/I I pa3BUTHA APYTUX €CTCCTBCHHBIX
HayK, TCXHUKU U TEXHOJIOTHiA.



JlocTikeHne 3THX Leliel o0ecreynBaeTcsl PeeHHeM CIIeAYyIOINX 3a1ad B IIpoLecce
u3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero oomiero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBbI 3HAaHUH 00 00X (U3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHsX, BKIIOYAs MEXaHUKY, MOJCKYIAPHYIO (HU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3UKY U IIEMEHTHI acTPOPH3UKY;

(dbopMupOBaHHE YMEHUH MPUMEHSATH TEOPETUUYECKUE 3HAHUS Uil OOBSCHEHHUS
(bU3NYECKUX SBJICHUI B PUPOJIE U VIS NPUHIATHS MPAKTHYECKUX PELIICHUI B TOBCEJHEBHOM
KU3HU;

OCBOGHHME CIOCOOOB pEUICHMs PA3MYHBIX 3a1ad C SBHO 3aJaHHON (u3nyecKoi
MOJIeNBIO, 3ajay, MOJPa3yMEBAIOUINX CAMOCTOATENLHOE CO3JaHue (U3NIECKON MoJeny,
aJICKBaTHOW YCJIOBHUSIM 3a/1a4U;

MOHMMaHUE (PU3UYECKUX OCHOB U TPUHIIMIIOB JACUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPENY;

OBJIQJICHHE METOJaMHU CAMOCTOSITEIHFHOTO IJIAHUPOBAHUS M MPOBEACHUS (PU3MUECKHUX
OKCIIEPUMEHTOB, aHAIM3a W HMHTEpIpEeTaluu WH(OpMaluu, OMpeaeNeHus JI0CTOBEPHOCTH
MIOJIyYEHHOTO Pe3yJbTaTa;

CO3JAHME YCIOBUM JUII Ppa3BUTHA YMEHUW IIPOEKTHO-HCCIIENOBATEILCKOM,
TBOPYECKOM JAEATEIBHOCTH.

Ha wn3ydyenne ¢us3uku (6a30BBIA YPOBEHB) HAa YPOBHE CpeaHEro 00Imero oopa3oBaHUs
otBoautcs 136 wacoB: B 10 kmacce — 68 yacos (2 yaca B Heneno), B 11 kmacce — 68 gacos (2
gaca B HEJIEIIO).

[Ipennaraemsplii B nmporpamme mno ¢u3Mke mnepedyeHb Jad0paTOPHBIX M MPAKTUYECKUX
paboT sBIsIETCS PEKOMEH/IOBAaHHBIM, YYMUTEIh JIE€JaeT BBHIOOP MpoBeneHUs J1ab0opaTOPHBIX
paboT ¥ OTMBITOB C YUETOM WHIUBHIYAJILHBIX 0COOCHHOCTEH 00y4Jaronuxcsi.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. @u3uka 1 MeTOABI HAYYHOI0 MIO3HAHUS

®usuka — Hayka o npupoje. Hayunelie meTonpl no3HaHus OKpyKawoero mupa. Pois
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.

MogenupoBanue (QHU3MYECKUX SBICHHA © TporeccoB. HaydHble THMOTE3BI
dwusnueckue 3aKOHBI U TEOpHH. | paHUIBI TPUMEHUMOCTH (pU3HUYECKUX 3aKOHOB. [IpuHIIMI
COOTBETCTBHUSI.

Ponp u mecto ¢usuku B (OpMHPOBAHUM COBPEMEHHOW HAYYHOH KapTUHBI MHUpA, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

JlemoHcTpamu

Amnanorosble ¥ IM(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE ATUYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemaruka

Mexanudeckoe aBmwkeHHe. OTHOCUTENBHOCTh MEXaHWYECKOTo aBMKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPECHHE
MaTepUaIbHON TOYKH, UX MPOEKIIMU HA OCH CHUCTEMBI KOOpauHAT. CII0KEeHUE TTepeMEIICHUI
U CJIOKEHHE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOpEHHOE TIPSAMOJIMHEHOE ABMKeHue. [ paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U MIEPEMEIICHUS MATEPUATBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe nBwxeHue. JIBIKEHHME MaTE€pUaIbHOW TOYKH IO OKPYXKHOCTH C
MOCTOSIHHOM MO0 MOJYJII0 CKOPOCTBIO. YTJIOBAsi CKOpPOCTh, JIMHEHHAas cKkopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHUIOMETD, [BHKECHHE
CHapsJ0B, LIEMHbIE U PEMEHHBIE MEPEIAUH.

JeMoHCTparmu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHN C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJILHO.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPYKHOCTH.

Y4eHUueCcKui IKCIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

UccnegoBanue  COOTHOLIEHUS ~ MEXAY  NYTSIMHU, [POMACHHBIMH  TEJIOM  3a
[IOCJIEI0BATEbHBIE PABHBIE MPOMEXKYTKH BPEMEHHM IPU PABHOYCKOPEHHOM JBUKEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIO.

N3yuenune nBUKEHUS MIAPUKaA B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. lunamuka

[Ipuaiun otHocutenbHOoCcTH ['aymmies. Ilepseiii 3akoH Herotona. MHepuwnanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cwna. IlpuHnun cynepnosunuu cui. Bropoit 3akoH HeroToHa mis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tsxectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenus (mokosi, CkoiabxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIBKEHUS © cwia TpeHus mnokos. Kosddumument tpenus. Cuna
CONPOTUBIICHUS IPU JBUKEHUU TeJA B KUAKOCTU WIH Trase.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpauieHus. [lmedo cuibl. YciioBus paBHOBECHS
TBEPIOTO TEJA.

TexHuueckue ycTpoicTBa M NPAKTHUYECKOE NPUMEHEHHUE: IMOAIIUIHUKYU, JBUKEHHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JlemoHCcTpanmu

SIBrienne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(POpMaIiH.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUYEHUS U CKOJIb)KEHUS.

VYcnosust paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Y4eHnuecKkui 3KCIIePUMEHT, J1abopaTOpHbIE PabOThI

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXUHE U PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3ak0oHBI cOXpaHeHHS B MEXaHHKeE

Nmnynec marepualibHONM TOUKH (Tesla), CUCTEMbl MaT€pUAIbHBIX To4eK. MMirynbc
CWJIBl U U3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTUBHOE BUKEHNE.

PaboTa crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast 2Heprus MaTepuaibHON TOUKH. TeopeMa 00 M3MEHEHHH KHHETHYECKOM
SHEPrUH.

[Torenumansuas sHeprus. lloTeHnmanbHas »HeEprus ynpyro aeGopMHUpOBaHHOM
npyxuHbl. [loTeHunanbHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnManpHble U HEMOTEHLIUANbHBIE CHIIBI. CBsA3b paOOThl HETOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHWYECKOM SHEPIHMM CHUCTEMBI Tell. 3aKOH COXPAaHEHUs MEXaHWYECKOU
SHEPrUH.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONED,
MPYKUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

JemoHcTpanuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Y4eHnYeCcKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3ydeHue aOCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ M3MEHEHHEM MEXaHHMYECKOM SHepruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MonekyasipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. OCHOBBI MOJICKYJISPHO-KMHETHYECKON TEOPUH

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHYECKOM TEOPHMM M HUX OIBITHOE
obOocHoBaHue. bpoyHoBckoe apmwxkenue. Judys3us. Xapakrep IBUKEHUS U B3aUMOACHCTBUS
YacTHUI] BelecTBa. MoJeIN CTPOCHMs T'a30B, JKUAKOCTEH W TBEPABIX Tel M OOBSICHEHUE



CBOIMCTB BEILIECTBA HA OCHOBE 3THX Mojenei. Macca u pazMmepbl Mojekyil. KosmuecTBo
BemiectBa. [loctosinnas ABoraapo.

TeroBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens naeanpHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUUECKON TEOPUU
ujeanpHOro raza. AOCOJIIOTHasg TemIepaTypa Kak Mepa CpeJHEH KMHETUYECKOW SHEepruu
TEIUIOBOTO JBWXEHUs 4actull rasza. lllkama temmneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpasuenue MenaeneeBa—Kinaneitpona. 3akon J{anprona. M3ompoiieccs B uieaibHOM Tra3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BeImIecTBa. | paduueckoe mpencTaBIeHHE HM3O0MPOLECCOB:
U30TEpPMa, U30X0Pa, u300apa.

TexHudeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

JlemoHCcTpanmu

OmnbITHl, JOKa3bIBAIOIIME AMCKPETHOE CTPOEHHE BeliecTBa, (Gororpaguu MOJIEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 0 AUPPY3UN KUIAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYILIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHSL.

Monens, WUTIOCTpUpYIOLIas IPUPO.Ly JaBJIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThI, MIUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSIHUS UAEAIBbHOTO ra3a, U30MPOLIECCHI.

Y4eHnuecKkui IKCIIepUMEHT, J1abopaTOpHbIE PabOThI

Ompenenenne Macchl BO3/yXa B KJIAaCCHOM KOMHATE€ Ha OCHOBE M3MEPEHHH 00BbEMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. OCHOBBI TEPMOAUHAMHUKH

TepmoanHamu4deckas cucreMa. BHyTpeHHssI SHEPTUsl TEPMOIMHAMHAYECKON CHCTEMBI U
crocobbl e€ wu3MeHeHus. KommuyecTBo TemnoTsl M pabora. BHyTpeHHsAs sHeprus
OJIHOATOMHOT'O WJEABHOTO Ta3a. Buasl Temmonepeaaudn: TENMIONPOBOJHOCTb, KOHBEKLHS,
M3JIy4eHHE. Y IeJbHas TeIII0EMKOCTh BellecTBa. Koan4yecTBo TEmIOThI P TEIUIONEpeaaye.

[Tonatue 06 agmabatHoM mponiecce. [lepBwiii 3akoH TepMoauHamMuku. [IpumeHeHHe
MEepBOro 3aKoHa TEPMOJMHAMHUKU K H3ompoueccaMm. ['paduueckas mHTeprpeTanusi padoTh
rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIiecCoB B MPUPOJIE.

TermoBbie Mmammubl. IlpuHnunel aedictBus TemioBeiXx MamuH. [IpeoOpazoBanus
SHEPruu B TEIUIOBBIX MamnHaX. KoapduiumeHT monae3Horo AeWCTBUS TEIJIOBOI MAllIWHBI.
Hukn KapHo u ero ko3(pQHUIMEHT MOJIE3HOTO0 MACUCTBUA. DKOJOTUYECKHE MPOOIEMBI
TEIUIOPHEPTEeTUKH.

TexHuuecknue yCTpOMCTBA M IMPAKTHUYECKOE NPUMEHEHHE: ABUTaTellb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUIIHOHED.

JemoHcTpanuu

N3meneHne BHYTpEHHEW SHEPruUM Teja MPH COBEPLICHUH PabOThI: BbUIET MPOOKHU U3
OYTBIJIKM IO ACUCTBUEM CXKATOTO BO3JyXa, HarpeBaHue »upa B JIATYHHOU TpyOKe MyTEéM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Mopnenn mapoBoil TypOWHBI, [ABWraTellss BHYTPEHHEIO CropaHus, pPeaKTHUBHOTO
JBUTATES.

Y4eHnuecKuil IKCIIEPUMEHT, JJa0opaTOpHbIe PabOThHI

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Arperarnblie cocTosiHus BelecTBa. ®a3oBbie nmepexoabl

[TapooOpazoBanne u KoHjAeHcauusa. Mcmapenue u kuneHue. AOCONMOTHas U
OTHOCHUTENIbHAs  BJIAXHOCTh  BO3ayxa. HacelmieHHbld  map. YaenbHas — TEmioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATypPhbl KHUTICHUS OT JaBIICHUSI.



Teépnoe teno. Kpucrammueckne u amop¢Hble Tena. AHHM30TPONHS CBOWMCTB
kpuctayioB.  JXuakue  kpucramipl.  CoBpemeHHble  Marepuanbsl.  [lnaBnenue u
KpUCTaTU3anus. Y AeiabHas Teriora miasieHus. Cyomumanus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckue ycTpoHCTBAa M MPAKTUYECKOE NPUMEHEHME: TUTPOMETP U IICUXPOMETD,
KaJIOPDUMETP, TEXHOJOIMM TOJY4YEHHUS COBPEMEHHBIX MAaTepuajoB, B TOM YHUCIE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

JlemoHCcTpanmu

CBolicTBa HaCBIIIEHHBIX [1aPOB.

Kunenue npyu noHM>KEHHOM JIaBJICHUH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus U MJIaBJIEHUS KPUCTAINIMUECKOIO BELIECTBA.

JleMOHCTpaIms KpUCTaJIIOB.

Y4eHnuecKkui 3KCIIepPUMEHT, J1abopaTOpHbIE PabOThI

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoamHaMuka

Tema 1. DiekTpocTaTuka

OnexTpuzanus Tel. OJEeKTpudeckuil 3apsa. JBa Buaa 3JIEKTPUYECKUX 3apsiioB.
[IpoBOJHUKH, AUDIAEKTPUKH U MOIYIPOBOJHUKHU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

B3anmopeiicteue 3apsanoB. 3akoH Kymona. TodeuHblii 31EKTpUYECKUH  3apsi.
Onektpuueckoe mnosie. Hanpssk€HHOCTh 3neKTpudeckoro mouid. [IpuHIUN Ccyneprno3uiuu
QJICKTPHUYCCKUX noJjeit. JInann HaHpﬂ)KéHHOCTI/I OJICKTPUYCCKOTO ITOJIA.

Pabora cun oamekrtpocratmdeckoro mosist. [lorennman. Pa3HOCTh MOTEHIMAIOB.
[IpoBogHMKKM W JOUANEKTPUKKA B DJEKTpoCcTaTHueckoM mose.  Jludnexktpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh MJIOCKOTO KOHJEHCATOpA. DHEPrus
3apsHKEHHOTO KOHICHCATOPA.

Texnuyeckue ycTpoWCTBa M MPaKTUUYECKOE MPUMEHEHUE: 3JIEKTPOCKOTI, IEKTPOMETD,

ANIEKTPOCTaTUYECKAs 3aIuTa, 3a3eMJIeHue 3NEKTPONpUOOpOB, KOHJEHCATOoD,
KOTIMPOBAJIBHBIN amnmapar, CTpyHUHbIN IPUHTED.
JeMoHCTparmu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMBIIeKTPUKH B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaToOpa OT IUIOUIAAW IUIACTHH,
PacCTOSTHUA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Y4eHUueCcKui IKCIIEPUMEHT, JIa0opaTOpHbIe PabOThI

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. IlocTOAHHBIN JJIeKTPUYECKUH TOK. TOKM B pa3IMYHBIX cpeAax

DNEeKTpUYECKU TOK. YCIOBUS CYLIECTBOBaHUS 3JEKTPUUYECKOTO TOKa. VCTOUHMKH
Toka. Cuna toka. [1oCTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma i ydacTka 1emnu.

DneKTpUYeCcKoe COIIPOTUBIICHUE. VY nensHOE COIIPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora snextpuueckoro Toka. 3akoH [[xoyns—JIeHma. MoOIIHOCTb SIEKTPUYECKOTO
TOKa.

DNEeKTpOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE UCTOUHUKA TOKa. 3akoH Oma
JUTS TIOJTHOM (3aMKHYTOH) aekTpuyeckoil nenu. KopoTkoe 3aMbIkaHUe.



ONeKTpOHHAas IPOBOJUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb COIPOTHBIICHHUS
METaJJIOB OT TemnepaTypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass U INpPUMECHAs MPOBOJUMOCTb IOJIYIPOBOJHUKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

DNeKTpUUYECKUil TOK B pacTBOpax M pacillaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnekTpuueckuil TOK B ra3zax. CamMOCTOSATENbHbII W HECAMOCTOSTENbHBINA pa3psl.
Momnnus. I1nazma.

TexHuueckue ycTpoWcTBa M IMPAKTUUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJILTMETD,
peocTar, HMCTOYHHKH TOKa, JIIEKTPOHArpeBaTelbHbIE NPUOOPHI, 3JIEKTPOOCBETUTEIBHBIC
npUOOPBI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIH JTHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
MOJIYIPOBOAHUKOBBIN MO/, TaJIbBAHUKA.

JlemoHcTpanmun

N3mepenue cuiibl TOKa U HANpSHKEHUSL.

3aBUCUMOCTb COINPOTUBIICHUS LMIMHIPUUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOLIAAN
IIOIIEPEYHOI0 CEYEHUs U MaTepHraa.

CMeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[IpsiMmoe n3mepenue >meKTpoABrKyIIel cuibl. KopoTkoe 3amMbIkaHUE TAIbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHErO CONPOTHUBIICHMUS.

3aBUCHUMOCTb COIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AyXa.

OHOCTOPOHHSS TPOBOUMOCTD AUO/IA.

Y4eHnueckui IKCIIePUMEHT, J1a00paTopHbIe pabOTHI

N3ydyeHne cMEIaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne ONEKTPOABIKYIEH CHUJIBI HMCTOYHMKA TOKAa M €ro0  BHYTPEHHErO
CONPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCymecTBIsSETCS C y4ETOM
coJiepKaTelbHbIX MEXIPEIMETHBIX CBs3ed C KypcaMM MaTeMaTHKH, OHOJIOIMH, XHUMMH,
reorpauu U TEXHOJIOTHH.

Me:xnpeaMeTHbIE MOHATHS, CBSI3aHHBIE C M3Y4YECHUEM METOJOB HAY4YHOI'O IO3HAHUSA:
sBJIEHHE, Hay4YHbIM (akT, rumnoresa, (puznyeckas BEIMYMHA, 3aKOH, TeOopus, HAOJIIOJECHHUE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHUE.

MaremaTHka: pelieHue CHUCTeMbl ypaBHEHMH, JiMHeHHas ¢yHKuus, mnapaboda,
runep0osia, UX rpadMKd U CBOWCTBA, TPUTOHOMETPUUYECKHE (PYHKLMHU: CHHYC, KOCHUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U UX IPOEKLNU
Ha OCH KOOPJMHAT, CII0)KEHUE BEKTOPOB.

buosorus: MmexaHuueckoe JBWXKEHME B KMBOM mnpupone, auddysus, ocmoc,
TEIUNIOOOMEH JKMBBIX OpraHu3MOB (BUABI TeMJONEpeJaud, TEIUIOBOE PpPaBHOBECHUE),
IEKTPUYECKUE SBJICHUS B KUBOU IIPUPOJE.

XUMUSA: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYN, MOJIb
BEIIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TeEJ, JKUAKOCTEH M Tra3oB,
IEKTPUYECKHE CBOWCTBA METAJIJIOB, JIEKTPOIUTUYECKAS TUCCOLMALINS, TAJIbBAHUKA.

I'eorpadus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonorus: npeobpa3zoBaHue JABWKEHUH C HCHOJIb30BAHUEM MEXAHU3MOB, YUET
TPEHMS B TEXHUKE, MOJUIUITHUKY, UCIIOJIb30BAaHNE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE
(paketa, BOIOMET U Apyrue), ABUraTeilb BHYTPEHHETO CrOpaHus, MapoBasi TypOHHa, ObITOBOM
XOJIOJWIBHUK, KOHJIUIIMOHEP, TEXHOJOIMH IOJIyYE€HUS COBPEMEHHBIX MaT€pUaIOB, B TOM
4lC/IE HAaHOMATEpUAIOB, M HAHOTEXHOJOIMH, JJIEKTPOCTATHUYECKAas 3allluTa, 3a3€MJICHHUE



AIIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBIM MPUHTEP, OJIEKTPOHArpeBaTeIbHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiiekTpoanHaMuKa

Tema 3. MaruutHoe moJie. JJIeKTPOMATHUTHAS HHAYKIUSA

[ToctostHHbIE MarHuTHl. B3auMOAENCTBHE MOCTOSIHHBIX MArHUTOB. MarHWTHOE MOJIE.
Bekrop MarnutHOM wMHaykuuu. IIpyHiun cynepno3uuuy MarHMTHbIX Mojed. JluHum
MarHUTHOM MHAYKUKK. KapTrHa JIMHUHA MarHUTHOM MHIYKUWH MOJISI HOCTOSIHHBIX MarHUTOB.

MarunuTHO€ 10Jie MPOBOJAHKUKA C TOKOM. KapTuHa TUHUNM WHIYKIIMA MarHUTHOTO TOJIS
JUIMHHOTO TIPSIMOTO MPOBOJHHMKA U 3aMKHYTOTO KOJIBLIEBOTO MTPOBOIHUKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3aumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amrmepa, e€ MOIyJIb M HalpaBIICHUE.

Cuna Jlopenia, e€ Momynb W HampaBjieHUE. J[BHKEHUE 3apsHKEHHOW YacTUIIBl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenua.

SIBneHue DSneKTpOMarHUTHOW WHAYKUMH. [IOTOK Bekropa MarHMTHOW WHIYKIIMH.
DNEeKTPOABMKYIIASL CHUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOM nnaykiuu dapanes.

BuxpeBoe anexTpuueckoe moje. DIEKTPOBIKYINAs CHJIa WHIYKIIMU B MPOBOJHHUKE,
JBIDKYIIEMCSI TIOCTYNATEIHbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TIOJIS KaTYIIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE TPUMEHEHHE: TOCTOSHHBIE MarHUTHI,
ANIEKTPOMArHMThI, 3JEKTPOJBUIaTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHILl, WHIYKIHOHHAS
eyYb.

JeMoHCTparmu

OnbIT OpcTena.

OTKIIOHEHHE AIIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHMY MHIYKIIMYU MarHUTHOTO TIOJIA.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

[IpaBuio Jlenna.

3aBUCUMOCTh  JJEKTPOJBIKYILEH CHJIBI HMHIYKIUMU OT CKOPOCTH HW3MEHEHUs
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHIYKIUU.

Y4eHUYeCcKui IKCIIEPUMEHT, JIabopaTOpHbIe PabOThI

N3yueHne MarHuTHOTO MOJI KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBJIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Pa3ngen 5. KojiebaHusi 1 BOJIHBI

Tema 1. Mexanu4eckue H 3JICKTPOMATHUTHBIC KOJIeOaHUS

KonebarenbHast cucrema. CBOOOJIHBIE MeXaHHUeCKHe Kolebanus. [apMoHUYecKHe
konebanus. Ilepwon, wacrora, ammautyga u ¢aza konebanuii. [IpyXKUHHBIM MasTHHK.
Matematuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYeckux kosiebanmii. [IpeBpamienue
SHEPrUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJeOaHUsS B UACATHLHOM
KoJeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHHYECKHMH H OJICKTPOMArHUTHBIMH



konebanusamMu. Dopmyna Tomcona. 3akoH COXpaHEHHs JSHEPrMM B  HJCATBHOM
KoJiebaTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromUX KoJieOaHUsX. BbIHYXJIEHHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BeiHyXIeHHbBIE 3JI€KTPOMAarHUTHBIE KOJICOaHusI.

[lepemennsblii Tok. CUHYCOMIANbHBIN IEPEMEHHBIM TOK. MOLTHOCTh NEPEMEHHOTO TOKA.
AMIUIMTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA W HANIPSHKEHMUSL.

Tpauchopmarop. [IpousBoacTBo, nepenaya U NOTPEOICHUE DIIEKTPUICCKONW SHEPTHH.
DKOJIOTUYECKHE DPHUCKH IPU IPOU3BOJICTBE 3EKTpol3Hepruu. KynabTypa HCIOJIB30BAHUS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckne ycTpoWCTBa M IPAKTHYECKOE IPUMEHEHME: JIIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIiepeiad.

JlemoHCcTpanmu

HccnenoBanue  mapamMeTpoB — KojeOaTeNbHOM  cUCTEMbl  (MPYKUHHBIM WK
MaTeMaTHYECKUI MasTHUK).

HaGnronenue 3aryxarommx KojeoaHui.

HccnenoBanue cBOWCTB BbIHYK/IEHHBIX KOJI€OaHUI.

HaGnronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIEOaHusI.

OcmunorpaMmsl — (3aBUCUMOCTH  CUJIBI  TOKa M HAmNpsOKEHUsT OT BPEMEHM) JUid
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc mpu mocneaoBaTeNbHOM COEAMHEHUU PE3UCTOPA, KaTYIIKW MHIYKTUBHOCTU
1 KOHJIEHCaTopa.

Monenb TMHUY 3JIEKTPOIepelauH.

Y4eHnueckui 3KCIIepUMEHT, J1abopaTOpHbIE PabOThI

HccnenoBanue 3aBUCUMOCTH TEPUOAA MaNbIX KOJeOaHW Tpy3a HAa HUTH OT JJIUHBI
HUTH U Macchl rpysa.

HccnegoBanue nepeMEeHHOTO TOKa B LEMUM U3 MOCIEAOBATENIBHO COEIMHEHHBIX
KOH/JIEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHu4ecKue M 3JIEKTPOMATHUTHBIE BOJHBI

MexaHndeckue  BOJIHBI,  yclnoBHs — pacnpoctpanenus.  Ilepuon.  Ckopocth
pacnpocTpaHeHus: U AauHa BoiHbL. [lonepeunsie U mpojosbHble BoJIHBL. VHTEpdepeHus u
TU(paKkus MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DIEeKTPOMAarHUTHbIE BOJIHBI. Y CIIOBHS U3TyYEHU 3JIEKTPOMAarHUTHBIX BOJIH. B3aumMHas
opueHTanus BekTopoB E, B, V B anextpomaruutHoil BosiHe. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)K€HUE, MperoMIIeHHe, Mojsipusanusd, Audpakuus, uHTepdepenuus. CKOpOCTb
3IEKTPOMAarHUTHBIX BOJIH.

[IIkayia 31eKTpOMarHuTHBIX BOJIH. [I[puMeHeHNe 3eKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBs3U U TeNEeBUACHUS. Paaronokamnusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckne ycTpoicTBa U MPAKTHUYECKOE MPUMEHEHHE: MYy3bIKaIbHbIE HHCTPYMEHTHI,
yJIbTPA3BYKOBAsl IMarHOCTHKA B TEXHUKE W MEAMLIMHE, pajap, paauONpUEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neus.

JleMmoHcTpanyuun

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U MPOJIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U MPEOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHnu 1 qudpakiiui MEXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM W 4YacTOTOM
KoJieOaHuH.



HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH: OTPaKEHUE, IPEJIOMIICHUE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

Tema 3. OnTuka

I'eomerpuueckas onrtuka. [IpsiMonvHENHHOE pacnpoCTpaHEHUE CBETAa B OJHOPOJHOM
cpene. JIyd ceera. ToueuHblli KICTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OTpakeHus cBera. IlocTpoeHne n3o0paxkeHnl B MIIOCKOM
3epKaje.

[Ipenomiienne cBera. 3akOHBI TPEIIOMJICHHS CcBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomwiienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroyl MOJIHOrO BHYTPEHHETO
OTpaKECHHUS.

JHucnepcus cseta. CiioxxHbIi cocTaB Oeoro ceera. Ler.

CoOuparomue U pacceuBaroniye JWH3bL ToHKas ymH3a. DOKYCHOE pacCTOSIHHE W
onTHyeckas cwia TOHKOW JuH3bL [locTpoenne wu3o0pakeHnit B coOOMpalOIUX H
paccenBaroux JMH3aX. PopMysia TOHKOHM JUH3bI. Y BEJIMUCHHE, JABAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass omrtuka. Uutepdepenuus cera. KorepeHTHblE HCTOYHUKH. Y CIOBUS
HaONIOACHUS MaKCUMYMOB W MHUHHUMYMOB B WHTEpPhEpPEHIIMOHHOM KapTHHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust csera. [JudpakumonHas pemérka. YcioBUe HaONIOIEHUS TIIaBHBIX
MaKCUMYMOB TIPH MMaJICHUA MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[lonspuzanusa ceera.

Texnuyeckue ycTpoHCTBa M NPAaKTHMUECKOE NMPUMEHEHHE: OYKH, JIyna, (hoToarrmapar,
MPOEKIIMOHHBIN armapaT, MHUKPOCKOII, TEJEeCKOIl, BOJIOKOHHAs OMNTHUKA, TU(PAKIIMOHHAS
peméTKa, TMOJIAPOUI.

JlemoHCcTpamun

[IpsimonuHeliHOE pacnpOoCTpaHEHHE, OTPAKEHUE U TpejomieHre cBeTa. ONTHYEeCcKue
MIPUOOPHI.

[TosiHO€ BHYTpEHHEE oTpakeHue. Moaenb CBETOBOA.

HccnenoBanue cBONWCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Hab6mronenue narepdepeHiinu crera.

Ha6mronenue qudpaknum cBerta.

Habmronenue aucnepcun cBera.

[Tonyyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Y4eHuuecKui IKCIePUMEHT, JIabopaTOpHbIe PabOThI

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOCTB N300paKeHH B TUH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeNIHAJILHOM TEOPUH OTHOCUTEIbHOCTH

['panu1bl IPUMEHUMOCTH KJIACCUYECKOW MexaHUKHU. [locTynarsl cnenuanbHON TEOpUn
OTHOCHUTEIIbHOCTU: HWHBAPUAHTHOCTH MOJYJIS CKOPOCTM CBE€Ta B BakyyMe, MPUHLHII
OTHOCHTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHU M COKPAILEHUE JUTUHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YAaCTHUIIBI.

CBs13b MacChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.

Pa3nen 7. KBanroBasi pusznka

Tema 1. Dj1eMeHTBI KBAHTOBOI ONTHKH

®otonbl. Dopmyna [lnanka cBsA3M 3HepruM (OTOHA C €ro YacTOTOW. DHEprus u
UMIYNbC (GOTOHA.



OtkpeiTie u wuccnenoBanue (orodrpdexra. Ombitet A. T'. CroseroBa. 3aKOHBI
¢doroadpdexra. VYpaBuenume Difnmrerina s porodpdexra. «KpacHas rpaHHIa»
doTorddekra.

Hasnenue ceera. Onbithl [1. H. Jlebenena.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHuueckne ycTpoicTBa W MPAKTUYECKOE NMPUMEHEHHUE: (HOTOAIEMEHT, (OTONATIHUK,
COJIHEYHast OaTapesi, CBETOHOI.

JlemoHCcTpanmu

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO (hoTodddekra.

Ceeroauo.

Counneunas 6artapest.

Tema 2. CTpoenue atoma

Mogens atoma Tomcona. OnbiTel Pezepdopaa nmo paccesiuuto o -uactuil. [lnanerapuas
Mozens aroma. [Toctynatsl bopa. M3nyuenue u nornomienre GoTOHOB MU MEPEXOe aToMa
C OJIHOTO YpOBHS PHEpPruM Ha Apyroi. Buabl cnektpoB. CrekTp ypOBHEW SHEpruM aroma
BOJIOPO/JIA.

BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnycKynsspHO-BOJIHOBOW Tyanu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.

TexHnueckre yCTpOWCTBAa M MPAKTHYECKOE IPUMEHEHME: CIIEKTPaJbHbIM aHaIu3
(ciekTpockom), Ja3ep, KBAaHTOBbIM KOMITBIOTED.

JlemoHCcTpamu

Mogens ombiTa Pezepdopaa.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.

Jlazep.

Y4yeHn4ecKuil IKCIIEpUMEHT, JJaO0paTOpHbIE pabOTHI

Ha6nronenune nuHeHYaToro crexkTpa.

Tema 3. AToMHOe SIAPO

OKCIIEpUMEHTHI,  JIOKa3bIBAIOLIUE  CJOXKHOCTb  CcTpoeHHs  siapa.  OTKpbITHE
paauoaktuBHOCTH. OmbiTel Pe3epdopra mo ompeneneHuio cocraBa paJdOaKTUBHOTO
u3nyudenusi. CpoiicTBa aibda-, O6era-, raMMa-u3inydyeHus. BnusHue paguoakTUBHOCTH Ha
KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykmonHas monens siapa I'eitzenOepra—lBaneHko.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.

Anbda-pacnag. DJNEKTPOHHBIH W TIO3UTPOHHBIN Oera-pacman. [ aMma-u3iaydeHHE.
3aKoH paJMOaKTUBHOTO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

Snepusle peakuun. [lenenue u CUHTE3 siiep.

SAnepusiii peaktop. Tepmosimepubiii cuHTe3. [IpoOrembl U HEPCIEKTUBBI SACPHOM
SHEPreTHKU. JKOJIOTUUECKUE aCTIeKThI EPHOI SHEPTreTHUKU.

DOnemeHTapHbIe YacTUllbl. OTKPHITHE O3UTPOHA.

MeTo 11 HAOMIOAEHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

®dyHnameHTaIbHbIE B3auMoiecTBus. EAMHCTBO (pusznyeckoil KapTHHBI MHpa.

TexHudeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa BuiibcoHa,
SJICpHBINA peakTop, aToMHasi bomoa.

JleMmoHcTpanyuun

Cu€TYMK MOHM3UPYIOUIUX YaCTHII.

VYdeHnueckuil 3KCrepuMeHT, J1abopaTopHble paboThI

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel pa3BuUTHS acTpoHoMuHu. [lpukiazHOe W MHUPOBO33PEHUYECKOE 3HAUYECHHE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETH, KX BUANMOE JABIKCHUE.

ConneuHnas cucrema.

Connue. ConHeuHast akTuBHOCTb. Mcrounuk sHeprun ConHua u 3BE374. 3BE31bI, UX
OCHOBHBIE XapaKTepUCTUKH. JlMarpamMmma «CHEKTpajJbHBIM KJIAaCC — CBETUMOCTBY». 3BE3JIbI
[JIaBHOM TMOCJEI0BATEIbHOCTH. 3aBUCHUMOCTbh «Macca — CBETHUMOCTB» Ul 3BE37 INIaBHOM
[IOCJIEI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE IPEICTaBICHUS O
MIPOUCXOXKACHUU U 3BoJronn CoJlHLIa ¥ 3BE3/1. DTarnbl KU3HU 3BE3L.

Mneunsiii Ilyte — nama [Manaktuka. Ilonoxenue u apwxenune Comnnna B ["anaktuke.
Tuns! ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IbIPHI B A/Ipax rajJakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon XaO0mna. PazOeranue ranaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3mydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUH.

VYyennueckue HaOIOJCHUS

Habmionenuss HEBOOPY)KEHHBIM  TIJ1a30M C  HCIOJIB30BAaHHUEM  KOMIIBIOTEPHBIX
MPWIOKEHUH JUIsl ONpENENeHUs TOJI0XKEHUSI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO IaTy:
OCHOBHbIE c03Be3/11s CEeBEpHOro MOMyIIApHs U SIPKHUE 3BE3IBL.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Pone ¢u3mku M acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAILHOW M
THYECKON cdepax AESITeTbHOCTH YelIOBEKa, poJib U MeCTO (U3MKU U aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, posib (GU3NYECKOW Teopuu B (HOPMHUPOBAHUU
Mpe/ICTaBICHUM 0 (PU3NYECKOW KapTHHE MHpa, MECTO (PU3NYECKON KapTHHBI MUpa B 00IIEM
psoy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IIPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usukm 6a3oBoro ypoBHs B 11 Kiacce OCyIIECTBISETCA ¢ YYETOM
coJiepKaTeIbHbIX MEXIPEIMETHBIX CBs3ed C KypcaMM MaTeMaTHKH, OHOJOTMH, XHMMH,
reorpaduu U TEXHOJIOTHH.

Me:xnpeaMeTHbIE MOHATHS, CBSI3aHHBIE C M3YYCHHUEM METOJOB HAYYHOI'O IO3HAHUSA:
sBJIEHHE, Hay4YHbIM (akT, rumnoresa, (puznyeckas BEIMYMHA, 3aKOH, TeOopus, HAOJIOJECHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIIb, U3MEPEHUE.

MaremaTHKa: pelieHue CUCTEeMbl YPaBHEHUH, TPUTOHOMETpUYECKUe QYHKIUU: CHHYC,
KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX
IIPOEKLUH Ha OCHU KOOPAMHAT, CJIO’KEHHE BEKTOPOB, IPOU3BOAHBIE 3JIEMEHTapHbIX (PyHKLHUH,
IIPU3HAKK 10100 TPEYTOJIbHUKOB, OIPEeIeHHE TUIOAAN IUIOCKUX GUryp U 00bEMa Tell.

buosorus: anexTpuyeckue SBJICHUS B JKUBOW IpuUpoe, KoJieOaTeslbHble ABWKEHHS B
KUBOM IPUPOJE, ONTUYECKHUE SBICHUS B XUBOW IPUPOJE, NEHCTBUE paUallUM Ha YKUBBIC
OpraHu3MBl.

XUMHSA: CTPOGHUE aTOMOB M MOJIEKYJ, KPUCTaJUIM4ecKas CTPYKTypa TBEPABIX TEIl,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIETKH, CIIEKTPAIbHbIN aHaIN3.

I'eorpadusi: MarHUTHBIE TOJTIOCA 3€MJIH, 3aJI€KHU MAarHUTHBIX Py, GOTOChEMKA 3eMHOM

MOBEPXHOCTH, NPEJICKA3aHUE 3EMIICTPSACCHUM.

TexHonorust: IMHUM  3JIEKTponepesady, TIE€HEepaTOp NEPEeMEHHOIo TOKa, AJIEKTPOABUIATElNb,
WHIYKIIMOHHAS T1e€4b, pajiap, paauonpruEéMHHUK, TEIEBU30p, aHTeHHA, TelieoH, CBU-niedb, MpOeKIIMOHHBIH
ammapar, BOJIOKOHHAS ONTHKA, COTHEYHAs OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOTO mpeameTa «Pu3nka» Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
(6a30BBIli  ypOBEHBb) JHOHKHO OOECHEYUTh JOCTHKEHHE CIEAYIOMINX JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJIbTAaThl OCBOCHUS yIeOHOTO TIpeameTa «DU3HKay TOJDKHBI OTPaXaTh
TOTOBHOCTh M  CHOCOOHOCTH  OOY4YalOUIMXCSl PYKOBOJCTBOBAThCA  C(HOpMHUPOBAHHOM
BHYTPEHHEN TMO3ULHUEN JUYHOCTH, CHUCTEMOM UEHHOCTHBIX OpPHUEHTAUWW, MO3UTUBHBIX
BHYTPEHHUX YyOXKJIECHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oOImIecTBa, pacIIMPEHIE )KU3HCHHOTO OTIBITAa M OIBITA JISITSIILHOCTH B TIPOIIECCE peaTH3aIliu
OCHOBHBIX HAalPaBIICHUI BOCITUTATEIILHOM IEATEITFHOCTH, B TOM YHCIIC B YACTH:

1) rpaskIaHCKOro BOCIUTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKJAHCKOW TO3WUIUU OOYyJaIONIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHHCKOTO OOIIECTBA;

MPUHATHE TPATUIIUOHHBIX OOMICUETIOBEUYSCKUX TYMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEILHOCTh B HHTEPECAX TPakJIaHCKOTO OOIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTaMH B COOTBETCTBHH C WX
(GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOU JEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOopMUPOBAaHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSM POCCHHUCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMA:

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IOBEICHHUSI;

CIIOCOOHOCTh ~ OILICHMBAaTh CHTYallMl0 W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh Ha MOPAJIBbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM 4YHCIIC B
NESTEHBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4)3cTeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOUYas OCTETHKY HAay4YHOTO TBOPYECTBA,
MpHUCYIIETO PU3NYECKOUN HayKe;

5) Tpy/10BOro BOCIIUTAHUS:

HHTEpeC K pa3Iu4HbIM cepaM mnpodeccHoHaIbHOM AESITEIIBHOCTH, B TOM YHCIE
CBS3aHHBIM C (PU3MKON M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINH BHIOOP Oymyiiei
poeCCU U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa30BaHMIO B 00JACTH (PU3UKH
Ha TIPOTSHKEHUH BCEH KHU3HU;

6) 3K0JIOrHYeCcKOro BOCIIUTAHMA:

chOpPMUPOBAHHOCTH IKOJIOTUYECKOW KYIbTYPHI, OCO3HAaHHE TII00AIBHOTO Xapakrepa
AKOJIOTHYECKUX MPOOIIEM;

TJTAHUPOBAHUE U OCYIIECTBICHUE IEHCTBUN B OKpYXKaIOIIEH cpefie Ha OCHOBE 3HAHUS
1eei yCTOWYMBOTO pa3BUTHS YEIIOBEUECTBA;

paciiupeHre OmbITa JAEATEIHbHOCTH OJKOJOTHYECKOW HANpaBlIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;

OCO3HAHME LEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTH B IPOLIECCE H3YUCHHS
(GU3UKK OCYIIECTBIIATh MPOSKTHYIO U MUCCIEI0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAILHO U

B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSA
Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSTENIEHO (POPMYIHPOBATh M AKTyaIM3UpPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH SN JeATSILHOCTH, 33]aBaTh apaMeTPhl M KPUTESPHUH UX TOCTHIKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMbIX (PU3MUECKUX
SIBJICHUAX

pa3pabarbiBaTh TUIAaH pEHICHUS MpoOJIeMbl C y4ETOM aHalu3a HMEIOIUXCS
MaTEepHAIBHBIX U HEMATEPUaAIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBLI B ACATCIBHOCTL, OLICHUBATH COOTBECTCTBUC PEC3YyJIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh U BBHIMOJHATH pabOTy B YCIOBUSX pPEaJbHOTO, BUPTYalIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICUCTBUS;

pa3BuUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX np06neM.

Ba3oBble uccienoBarebcKue AelicTBUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KITFOUEBBIMU IMTOHATUAMU U METOJaMU (l)HSH‘-ICCKOfI
HAyKU,

BJIQJIETh HAaBBIKAMHM y4€OHO-UCCIIEOBATEIbCKOM M TMPOEKTHOW JAEATEIbHOCTH B
o06sacTi (U3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSATEILHOMY TOHUCKY METOJIOB
pelieHus 3a1a4 GU3NYECKOro coAep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METO0OB IMO3HAHUS;

BIIQJIETh BUJAMH JEATEIHLHOCTU IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETaIUH,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyallUAX, B TOM YHUCIE MpH
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh NPUYMHHO-CIICCTBEHHBIE CBSI3M W aKTYaJIM3UPOBATh 3a/adyy, BBIIBUTATbH
rUnoTe’y e€ pelieHusi, HaXxOJUTh apryMEHThI JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEP)KJICHUM,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS,

aHAJIM3UPOBATh MOJYYCHHBIE B XOJ€ pELICHUs 3aJauyd pe3yibTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/la4l B 00pa30BaTEIbHON JIEATEIBHOCTH, B
TOM YHCJIE IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/yIaraTh OPUTHHAIbHbIEC TOAXO0bI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:

BIIAJIETh HABBIKAMU TONy4eHHs HHPOpMAIUK (QHU3UYECKOTO COACpKAHMUS U3
HUCTOYHUKOB  pPa3HbIX THUIOB, CAMOCTOATEIbHO  OCYHIECTBISITH  IOWCK, aHAJM3,
CUCTeMATH3allMI0 M HHTEpHpeTanuio HWHPOpMAIMU  pPa3IUYHBIX BUIOB H  (opm
MIpe/ICTaBJICHHUS;

OIICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

WCIOJIb30BaTh CPEICTBA HHGOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHHU3AI[MOHHBIX 33/1ad C COOIIOJCHHEM
TpeOOBaHUN DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTHUEHBI, PECypcocOepekeHuUs,
MIPABOBBIX M ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHON OE30MMaCHOCTH;



CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJEpKAaHUS B PA3NUYHBIX (GopMmaTax ¢ yd&€ToM
Ha3HaueHUs WH(POpPMAIMM M LEJNEeBON ayIuTOpUH, BHIOMpas ONTUMAIBHYIO (Qopmy
MPEJCTABICHNUS U BU3yaIU3allNH.

KoMMmyHukaTHBHBIe YHUBepcaIbHbIe y4eOHbIe JelCTBHUSA:

OCYIIECTBIIATH OOIEHHE HA YpOoKaX (PU3UKU U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAllMid U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMPATh TEMATHUKy U METOJIbI COBMECTHBIX JACHCTBUH C y4ETOM OOIIUX WHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHUMATH LEIM COBMECTHOM [JEATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JIEUCTBUA MO €€ JOCTUKEHHIO: COCTaBJIAThH IUJIAH ACHUCTBHUM, pacHpeAcsisiTh POJIA C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM paboTHI;

OIICHMBAaTh KadyeCTBO CBOEr0 BKJIaJa M KaKJOTO Yy4YyaCTHHMKAa KOMAaHIbl B OOLIWI
pe3yabTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

IIpeAJIaraTb HOBBIE MTPOEKTHI, OLIEHUBATH UJEU C MO3UIIMU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYUIIECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJICHHE B pPA3JINUHBIX CHTYyalUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIE YUeOHbIE A€l CTBUA
Camoopranuszanms:

CaMOCTOSITENIBHO OCYLIECTBIISITh MO3HABATENBHYIO JIEATEIbHOCTh B 00JacTU (PU3UKU U
aACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTABUTH U (POPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITH IJIaH PELIEHUs] pacYETHBIX M KaueCTBEHHBIX 3ajay, IJIaH
BBITIOJIHEHUS] TPAKTUYECKOW paboThl € Y4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTth Ha ce0si OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBAaTh (POPMHUPOBAHHUIO M TPOSIBICHUIO APYAULUUA B 00NACTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ACATEIHbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BIIQZIETh HAaBBIKAMU [IO3HABATENBbHON pe(IEeKCHd Kak OCO3HAHUS COBEPLIAEMBIX
JEHCTBHUI 1 MBICIUTENBHBIX MIPOLIECCOB, UX PE3YNIbTATOB U OCHOBAHHIA,

HCI0JIb30BaTh MPHUEMBI peIIeKCHu ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX NP aHAIN3€ Pe3YyJIbTaTOB JICATEIbHOCTH;

MIPUHUMATh ce0s, TOHUMAasi CBOM HEOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX IIPU aHAJIU3€ PE3YJbTaTOB JEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OMIMOKH.

B npouecce noCTHXEHUS TMUYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS NMPOrpaMMBl 10 (pusnke
Ui YpOBHS cpelnHero oOmiero o0pa3oBaHMs Yy OOYYalOIIMXCSl COBEPIIEHCTBYETCS
SMOLIMOHAIBHBIM HHTEJUIEKT, MPEAIOJIaralouifii choOpMUPOBAHHOCTD:

CaMOCO3HAHHUS, BKIIOYAIONIET0 CHOCOOHOCTh IMOHMMATh CBOE 3MOIIMOHAJIBHOE
COCTOSIHME, BHUJIETh HAIpaBJICHUS Pa3BUTUS COOCTBEHHOH SMOIMOHAIBHOU cdephl, OBITh
YBEpPEHHBIM B ce0e;



CaMOpEryJIMpOBaHMUs,  BKJIIOYAIOUIETO  CAaMOKOHTPOJIb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEACHHUE, CIIOCOOHOCTH aIanTHUPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHHSIM U TPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHUBAaIlMH, BKJIIOYAIOUIEH CTpEMJIEHHE K JOCTHKEHHUIO LIEJIM U YCIEXY,
ONTUMMU3M, HHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXO/1 U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKIKOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh AMOLIMOHAIBHOE COCTOSIHUE APYIHUX,
YUUTBHIBATh €ro MpPU OCYIIECTBIEHUU OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO U
COIEpPEKUBAHMUIO;

COLIMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTpaWBaTh OTHOLIEHUS C
JOPYTUMU JHOAbMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOH(IIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pPe3yJabTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpakaTh COOPMHUPOBAHHOCTD y 00YJAIOIIUXCST YMEHUI:

JIEMOHCTPHUPOBATH HA TPUMEPaX POJIb U MECTO (PM3HKU B POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTHHBI MUPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKOU
NeSATEIILHOCTH JIIOJIEH;

YUYUTHIBaTh TPAHUIIBI MPUMEHEHUS! U3YYCHHBIX (PU3MYECKUX MOJIEJICH: MaTepualbHas
TOYKa, MHEPIHAIbHAS CHUCTEMa OTCUETa, aOCOTIOTHO TBEPIOE TEJO, UACANBHBIN Ta3, MOJIEITH
CTPOEHHSI Ta30B, KUAKOCTEH 1 TBEPIBIX TEJ, TOUCUHBIN AIEKTPHUUECKHUI 3apsi1 PU PElIeHUN
¢buznueckux 3anad;

pacro3HaBaTh (pu3udeckue siBjIeHUs (IPOIEeCcChl) U OOBSICHATh X HA OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUUECKOW TEOPHUU CTPOCHUS BEIIECTBA W DJICKTPOJMHAMUKH:
pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJMHEHHOE IBMIKEHHE, CBOOOJTHOE IMaJieHue Tel,
JIBIKEHHUE TI0 OKPY)KHOCTH, HWHEpPIHUs, B3auMojaeucTBue Tei, auddy3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHUE )KUIKOCTEN U TBEPABIX Tell, M3MEeHeHne o0bEMa Tell MPU HarpeBaHUH
(oxmaxxaeHun), TEIJIOBOE  paBHOBECHE,  HCIApeHHe,  KOHACHcallus,  IUIABJICHHE,
KpUCTAJIIN3alusl, KHUIEHHE, BJIAXXHOCTh BO3/yXa, IMOBBIIEHWE [aBJICHHUS Ta3a IpH €ro
HarpeBaHWU B 3aKPBITOM COCYZAE€, CBSI3b MEXKJIy IapaMeTpaMu COCTOSHUSI Ta3a B
M30IpoLeccax, MEeKTPU3alus TN, B3aUMOJCHCTBHE 3aps/I0B;

OTHCHIBATh MEXaHUYECKOE JIBH)KEHUE, UCTIOJIb3Ys (PU3NYECKUE BEIMUMHBI: KOOPAUHATA,
MyThb, MIEpEMEIICHHEe, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cujla, UMITYJIbC Teja, KWHEeTHYeCcKast
SHeprusi, MOTEHIHAIbHAs SHEPrUsi, MeXaHu4eckas paboTa, MeXaHHYecKass MOUIHOCTh; MpH
ONHMCAHWU TMPABWIBHO TPAaKTOBaTh (DU3MUECKUH CMBICI HCHOJB3YEMbIX BEJIUYUH, HX
0003Ha4YeHHs] M EAUHUIBL, HAXOIUTh (OPMYIbI, CBS3BIBAIONIME MaHHYIO (U3NUECKYIO
BEJIMYMHY C JPYTUMHU BETUYMHAMY;

OTHCHIBATh W3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIJIOBBIC SIBICHUS, HCIOJbB3YS
¢dbusznuecKkue BEIMYMHBL: JIABJICHHE Tra3a, TEeMIIepaTypa, CpPeHss KWHETHYeCKas SHEeprus
Xa0THYECKOTO JIBIDKEHHUS MOJIEKYIN, CPEIHEKBAJpPAaTUUYHAS CKOPOCTh MOJIEKYJ], KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI SHEPrHsl, paboTa raza, KodhGUIUEHT MOJIE3HOTO JSHCTBUS TEIIOBOTO
JBUTATENS; TPU OIMUCAHUM TPAaBUIBHO TPAKTOBATh (PU3UYECKHI CMBICT HCIOIb3yEeMbIX
BEITMYMH, UX OOO3HAYeHHs] W EAUHHUIBI, HAXOAUTHh (HOPMYIbI, CBS3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BETUUUHY C APYTUMU BETUYUHAM;

ONUCHIBATh U3YYEHHBIEC AIICKTPUUECKHE CBOMCTBA BEILIECTBA U SJIEKTPUUECKUE SIBJICHUS
(Tpo1iecchl), UCTIONB3Ys PU3NYECKUE BETHMUMHBL: IMEKTPUUECKUH 3apsijl, SIIEKTPUIECKOE TOJIE,
HaIpsHKEHHOCTh MMOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHLMAJIOB; MpPH ONHCAHUU MPABUIBHO
TPaKkTOBaTh (PUIUYECKUI CMBICH HCIOIB3yeMbIX BENWYHH, WX OOO3HAUEHUS W EIUHMIIBI;
yKa3blBaTh (POPMYNBI, CBS3bIBAIONIME JAHHYIO (H3WYECKYI0 BEIMYMHY C JPYTHUMH
BETTUYMHAMU;

aHAIM3UPOBATh (PU3UUYECKUE TPOIECCH U SBICHUS, UCIIONB3Ys (DPU3MUECKHUE 3aKOHBI U
MPUHIIUIBLI: 3aKOH BCeMUpPHOTo TsroteHus, |, |1 u |1l 3akonsr HeloToHa, 3ak0H coxpaHeHHs
MEXaHUYECKOM HHEPruM, 3aKOH COXPAHEHUS HUMITYJbCa, MPUHLMII CYNEPIO3UIUU CHUIl,



INPUHLMI PABHOIPABUS MHEPLMAIBHBIX CHCTEM OTCYETA, MOJEKYISPHO-KUHETUUYECKYIO
TEOPUI0 CTPOEHHUS BEILECTBA, IAa30BbIE 3aKOHbI, CBSI3b CPEAHEH KHHETUYECKON SHEpruu
TEIUIOBOTO  JBM)KEHHS MOJIEKY]1 C aOCOJIIOTHOM  TeMmmepaTypod, TMEpBbIH  3aKOH
TEPMOJMHAMMKY, 3aKOH COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsiia, 3akoH KyioHna, mpu stom
pa3nuyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAKECHUE U YCIOBUS
(rpaHuILBl, 00JIACTH) TPUMEHHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIIMIIBI JCHCTBHS MAaIlUH, TPUOOPOB M TEXHUYECKHUX
YCTPOICTB; pa3inyarh ycJI0BUS UX O€30MaCHOTO UCIIOIb30BAaHUS B [IOBCETHEBHOM KU3HU;

BBITIOJTHATh DKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (PM3MYECKHUX SBICHUH M MPOIECCOB C
UCIOJIb30BAHMEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHM, mpu 3ToM (HOpPMYyIupOBaTh
npobiemMy/3agadyy W THUIOTE3Y Y4YeOHOrOo OKCIEpUMEHTa, COOMpaTrh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, TPOBOIUTH OTIBIT U (POPMYIIUPOBATH BBIBOJIBI;

OCYILIECTBIISATh NPSAMbIE U KOCBEHHbIE M3MEPEHUS (U3NYECKUX BEIUYMH, IPU ITOM
BBIOMpATh ONTUMAJbHBIN CIOCOO M3MEPEHUS M HCIO0JIb30BATh M3BECTHHIE METOJbl OLIEHKU
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEIOBaTh 3aBUCUMOCTH MEXJy (PU3MUYECKMMM BEIMYMHAMM C MCIIOJIb30BAaHHEM
NpSIMBIX M3MEPEHUH, NPU ITOM KOHCTPYMpPOBATh YCTaHOBKY, (PUKCHpPOBATh pE3yJIbTaThl
MOJIyYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUAE TaOMUIl U TpaduKoB, A€naTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

coOnrofaTh mpaBuia 0e30MacHOro Tpyla MpU MPOBEACHUU HCCIETOBAaHUM B paMKax
y4eOHOTO0 JKCHEPHUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKON U NPOEKTHOM NeATeNbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemath pacy€THbIE 3aJaud C SIBHO 3a/JaHHOM (U3WYECKOW MOJENblo, HCMOIb3Ys
¢usznueckue 3aKOHbl M MPHUHIMIIBL, HAa OCHOBE AaHalIMW3a YCJIOBUS 3a/Jaydl BBIOMPATH
(bu3NYeCKy0 MOJIeb, BIACIATh GU3NYECKUE BEIUYUHBI U POPMYIIbI, HEOOXOAUMBIE IS €€
pElIeHNs, NPOBOAWUTH pPACU€Thl W OLEHUBAThb PEAIbHOCTh IIOJYYCHHOIO 3HAYCHUS
(hbM3UYECKON BEITUYHHBL;

pelaTh KaYeCTBEHHBIE 33Ja4l: BBICTPAaUBaTh JOIMYECKN HENIPOTUBOPEUHUBYIO LIEMIOUKY
paccyKJeHUI C ONOPO HAa N3Yy4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBJICHMUS,;

UCIOJb30BaTh MpPHU pPEIIEHUM Y4YEOHBIX 3aJad COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTUH Ul MOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIIPETALIMM U MPEACTABICHUS y4eOHOH 1
Hay4YHO-TIONYJISIpPHOW HMH(OpMalKY, MOJTY4Y€HHOH U3 PA3JIMYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OpPMAILHIO;

IPUBOAMUTH IIPUMEPBI BKJIAZA POCCUICKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 00bSICHEHHUE ITPOLIECCOB OKPYKAIOLIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B IIOBCEAHEBHOM MKU3HHU JUIs
oOecrieyeHus 0€30MACHOCTU IIPU OOPALEHUH ¢ IPUOOPaMU U TEXHUYECKUMU YCTpOiicTBaMu,
JUIsL COXpAHEHHUs 3/I0pOBbsI U COOJIIOJICHUS HOPM KOJIOTMYECKOI0 TIOBECHUS B OKpYKaroIei
cpene;

paboTaTh B Ipynie C BHIIOJHEHHWEM pa3IMYHbIX COLMAJbHBIX pOJIEH, IUIaHWPOBATh
paloTy IpynIbl, pallMOHAIBHO paclpeleiaTh 00S3aHHOCTH U IUIAHUPOBATh JESATEIbHOCTD B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh BKJIAJ] KaXJI0T0 U3 YYaCTHUKOB I'PYIIIIBI B
peleHre paccMaTpuBaeMOi MpoOIEMBI.

K xonmy oOyuenus B 11 kJiacce mpeIMeTHble pe3yilbTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y 00YUAIOIIMXCSI YMEHHUI:

JIEMOHCTPUPOBATh Ha MPUMeEpax poJib U MeCTO (PU3MKU B (GOPMUPOBAHUN COBPEMEHHON
Hay4YHOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B MPaKTHUECKON
NeATeIbHOCTH JII0JIEH, LIETTOCTHOCTh U €TMHCTBO (PM3UUECKOM KapTUHBI MUDA;

YUUTHIBATh TPAHUIBl TPUMEHEHUS HU3YYCHHBIX (U3NYECKUX MOJENEH: TOYSUHBIN
IEKTPUYECKUI 3apsij, Jyd CBETa, TOUYEUYHBIH WMCTOYHUK CBETA, SIEPHAs MOJENb aToMa,
HYKJIOHHAs1 MO/JIEJIb aTOMHOTO si/ipa MPH PeLIeHUN (GU3UUECKUX 3a/1au;



pacrno3HaBaTh (PU3UUYECKUE SBICHUS (TPOIECCHI) M OOBSICHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKH W KBAHTOBOW (DM3HWKHU: DJCKTpUYECKas TPOBOJAMMOCTH, TEIUIOBOE,
CBETOBOC, XUMHUYECKOE, MAarHUTHOE JCWCTBHS TOKAa, B3aUMOJICHCTBHE MAarHUTOB,
AJIEKTPOMArHUTHAST WHAYKIUS, NCHCTBHE MArHUTHOTO IIOJII Ha MPOBOJHHUK C TOKOM H
OBYOKYIIMICS — 3apsii, OJICKTPOMArHUTHBIE KOJeOaHWsT W BOJHBI, NPSIMOJHHEHHOE
pacrpocTpaHeHHe CBETa, OTpaXEHue, NperaomieHne, HHTepepeHuus, Iuppakuus u
MOJISIPU3allisl  CBETa, JHUCIEPCUsT CBeTa, (oTodeKkTpuueckuid dPdekt (hoTtodddexr),
CBETOBOE JaBJICHUE, BOBHUKHOBEHUE JINHEWYATOTO CIEKTpa aToMa BOJOpOJa, ECTECTBEHHAs
Y UCKYCCTBEHHAS PaINOAKTUBHOCTE;

OTIMCHIBATh U3YUYEHHBIC CBOMCTBA BEUIECTBA (IJICKTPUUECKUE, MATHUTHBIC, ONITHYECKHUE,
EKTPUIECKYI0 MPOBOJUMOCTDh PA3JIMYHBIX Cpel) W DIEKTPOMATHUTHBIC SBICHUS
(mporiecchbl), HCNONB3Yyd (U3NYECKUE BEIUYMHBL: JJIEKTPUUYECKUN 3apsl], CHia TOKa,
AIIEKTPUYECKOE HANpsHKEHUE, JIIEKTPUUYECKOE COMPOTUBIEHUE, DPA3HOCTh MOTEHIHAJIOB,
AIIEKTPOJBIDKYILAS CUja, padoTa TOKa, MHIYKIMS MarHUTHOTO MOJis, cHia Ammepa, cuia
JlopeHna, ”HIYKTHBHOCTH KATYIIKH, SHEPTHS dJICKTPHUECKOTO U MArHUTHOTO TIOJICH, TePUO.T
W dYacToTa KoJiebaHMil B KoJjiebaTelabHOM KOHTYpe, 3apsi M CWila TOKa B IIpolecce
TapMOHUYECKHUX 3JICKTPOMArHUTHBIX KOJeOaHUH, (DOKYCHOE PAacCTOSIHHE W ONTHYECKas CHIa
JIUH3BI, TIPY OTIMCAHUH MPABUIIBHO TPAKTOBATh (DU3MUYECKUN CMBICIT UCIIOJIE3YEMBIX BEITHYMH,
X 00O3HAYCHHS W CIWHUIILI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO
BEJIMYHMHY C JPYTHMH BEITHIHHAMH,

OTIMCHIBATh M3YYCHHBIC KBAHTOBBIC SIBJICHUS M TIPOIECCHI, HCIONB3Ysd (U3HUYSCKUE
BEJIMYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPTHS U
UMITYJI6C (DOTOHA, TIEPHOJ TOJTypactaja, SHEPrus CBSI3U aTOMHBIX SCp, NPH ONMHCAHHH
MPABWJIBHO TPAKTOBAaTh (DPU3WUYSCKUH CMBICIT HCIIOJIB3yEeMbIX BEJIIMYWH, UX O0O3HAYCHUS H
€IMHHUIIBI, YKa3bIBaTh (POPMYITBI, CBA3BIBAIOIINE JAHHYIO (PH3NICCKYIO BEJIMYUHY C JPYTHMH
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUMHBI;

aHAJIM3UPOBATh (PU3UYECKUE TPOLECCH U SBICHUS, UCIONb3YS (PU3MUECKHUE 3aKOHBI U
OpUHIMINBL: 3akoH OMma, 3aKOHBI TMOCJIENOBAaTENbHOTO M MapajlIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOW WHIYKIUH, 3aKOH
MPSIMOJIMHEIHOTO PacCIpOCTPaHEHUs CBETa, 3aKOHBI OTPAYKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHWe OuHImTEHHA s (oTodPdeKrTa, 3aKOH COXPAHCHHS HSHEPTUH, 3aKOH
COXPaHEHHUs HUMITYJIbCa, 3aKOH COXPAHEHHUS OHIIEKTPUYECKOrO 3apsia, 3aKOH COXpaHEHUS
MaccoBOI0 YHMCIA, MOCTYNaThl bopa, 3aKOH paJuoakTHUBHOTO pacnaja, MpH 3TOM pa3indarhb
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHUE U YCIOBUS (IPAHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeIIATh HAIlPaBJICHUE BEKTOpPa MHAYKIIMU MAarHUTHOTO TOJIsI IPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATH NU300paKeHHE, CO3/1aBAEMOE TUIOCKUM 3€PKAIOM, TOHKOHN JIMH30M;

BBITIOJIHATh IKCIEPUMEHTHI M0 HCCIEAOBAaHUI0 (PU3MUECKUX SIBICHUNA U TPOIECCOB C
UCIIOJIb30BAHMEM TMPSMBIX W KOCBEHHBIX M3MEPEHUW: Tpu OSToM (HOpMYyIUpOBaTh
npoOneMy/3agady ¥ THUIOTE3y Y4YeOHOTO OKCIEpPUMEHTa, CcoOuUpaTh YCTaHOBKY U3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBbIE M3MEpeHHs] (PU3UYECKHX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMAIBHBIN CIOCOO M3MEPEHUS W MCIOJIh30BaTh M3BECTHBIE METOJBI OIICHKU
MOrPELTHOCTEN U3MEPEHUN;

HCCIEeI0OBAaTh 3aBUCUMOCTH (PU3UYECKHX BEIMYUH C UCIOJIB30BAHUEM MPAMBIX
M3MEpEeHUi: IPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3ylbTAaThl MOTYy4EHHOM
3aBUCHUMOCTH (DM3MYECKUX BEIWYMH B BUAE TaOnuil U TpaduKoB, AeNaTh BBIBOJBI IO
pe3ynbTaTaM HCCleOBaHMUS;

cobmrofarh mpaBuia 0€30MacHOro Tpyla MpU MPOBEACHUU WCCIECTOBAHHM B paMKax
y4eOHOro DJKCIEepUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM ¢ TMPOEKTHOW JEATENBHOCTH C
MCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHMUS;



pemaTh pacuy€THBIC 3aJaydl C SBHO 3aJaHHON (pU3MUYECKOW MOJEeNbI0, HCHOJB3Ys
¢u3nyeckue 3aKOHBI M NPUHIMIBL, Ha OCHOBE aHajiW3a YCIOBUS 3a/laud BBHIOMpATh
(GU3NYECKyI0 MOJIETb, BBIICIATh (PU3UUYECKUE BETUUMHBI U (POPMYIIbI, HEOOXOIUMBbIE IS €€
pelieHusi, TPOBOJUTH PACUYETHl W OIEHHWBATH PEATBHOCTh IOJYYEHHOTO 3HAYCHHS
(U3HYECKON BEIIMYUHBL;

penaTh Ka4eCTBEHHBIE 33aU: BHICTPANBATh JIOTHUECKH HETIPOTUBOPEUHUBYIO IETIOUKY
pacCy>XJIeHUM ¢ ONOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKHUE SBIICHNUS,

WCTIONBb30BAaTh MpPH pEIIeHUH Y4YeOHBIX 3aJad COBPEMEHHBIE WH(MOPMAIIMOHHEIE
TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIMH U TPEACTABICHUS yueOHOH 1
HAYYHO-TIONMYJISIPHOW HMH(GOpPMAINK, TOJTYYEHHOW U3 PA3JIMYHBIX UCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJTyIaeMyI0 HH()OPMAITHIO;

OOBSICHATh TPUHIMIIBI JIEHCTBUA MAIWH, NPHOOPOB W TEXHHYECKHX YCTPOWCTB,
pa3nuyaTh yCIoBUs UX O€30MaCHOTO MCIIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

MPHUBOANTH TPUMEPHI BKJIAZa POCCHICKHIX U 3apyOSKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

WCTIONb30BAaTh TEOPETUYECKHE 3HAHUS IO (HU3MKE B IOBCETHEBHOW >KM3HM ISt
obecrnieueHus 0€30MacHOCTHU MPHU 0OpallIeHUH ¢ TPUOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH,
IUTSL COXpAHEHHUS 3/I0POBBSI U COOTIOJICHHUSI HOPM 9KOJIOTUIECKOTO TIOBEJICHHUS B OKPYKATOIIEH
cpene;

paboTaTh B TpyIIE C BBINOJHEHUEM Pa3IMYHBIX COIHUAIBHBIX pPOJICH, TIAHUPOBAThH
paboTy TpyMIbl, pallMOHAIEHO PAaCIPENeNATh 00S3aHHOCTH W TUIAHUPOBATh JEITEIHHOCTH B
HECTaHIAPTHBIX CUTYAIIHSIX, aIEKBATHO OI[CHWBAThH BKJIAJl KaXK/IOTO M3 YIaCTHUKOB T'PYIIITHI B
peleHe paccMaTpuBaeMOi TPOOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HanmenoBanue KousmnuectBo yacos ‘ ONEeKTPOHHBIE

n/m Pas/AcioB 1 TCM Bcero || Kontponbasie || [IpakTuueckue (upossie)

MpOrpaMMbI paBOTEI paGOTEI 00pa3oBaTesbHbIC
pecypcsl
Paznea 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMUSI ‘
1.1||®wu3uka u MeTO 161 2 [[BubmmoTeka IIOK
HAYYHOTO MO3HAHHS https://m.edsoo.ru/7t41

bf72]]

Jlo6asuTs cTpoky |

‘I/ITOFO 10 paszemny H 2 H ‘

[Paznen 2. MEXAHUKA |

2.1|KunemaTuka 5 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41
bf72]]

2.2||Iunamuka 7 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f41
bf72]]

2.3||3aKOHBI COXpaHCHHSI B 6 1 1 [[BubmmoTeka IIOK

MEXaHUKE https://m.edsoo.ru/7t41

bf72]]

‘H06aBI/ITI> CTPOKY ‘

‘I/ITOFO o pazjaeny H 18 H ‘

‘Pa?.zle.ﬂ 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA ‘

3.1{|OcHOBBI MOJIEKYIISIPHO- 9 1 [[BubmmoTeka IIOK
KHHETHYECKOM TCOPHH https://m.edsoo.ru/7f41
bf72]]
3.2{|OcHoBBI 10 1 [[PubmuoTexa [JOK
TEPMOUHAMHUKH https://m.edsoo.ru/7f41
bf72]]
3.3||ArperaTHbie COCTOSHUS 5 [[bubmuoTeka [IOK
BenectBa. MazoBeie https://m.edsoo.ru/7f41
HepeX0Ibl bf72]]
‘Z[O6aBI/ITb CTPOKY ‘
‘I/ITOFO 0 pazaeny || 24 || ‘
Paszien 4. DJIEKTPOJAUHAMHUKA |
4.1|3nexTpocTaTHKa 10 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41
bf72]]
4.2 [TocTostHHBII 12 1 1 [[BubmuoTexa [JOK

AIIEKTPUYCCKHIA TOK.
Toku B pa3mu4HBIX
cpenax

https://m.edsoo.ru/7f41
bf72]]

‘J_—[O6aBI/ITB CTPOKY
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‘I/ITOFO 10 pa3feny

‘I[OG&BI/ITB MOJTyJTh

‘I[OG&BI/ITB pasznen

‘PesepBHoe BpeMsl H 2 H 1 H H

OBIIEE KOJIMYECTBO 68 4 4

UACOB I10 ITPOTPAMME

11 KIIACC

Ne || HaumeHoBaHM€e pa3AeinoB U ’ KonuuectBo yacos ‘ OnexTpoHHbIE (IU(POBBIE)

n/m TEM TIPOTPAMMBI Beero || Kourpombmbre || IlpakTiuecke 00pa3oBaTebHBIE PECYPCHI

| paboTHI padoTHI

Pazaen 1. QJIEKTPOJIMHAMUKA ‘

1.1||MaruuTHOE TI0JI€. 11 1 3 [[bubmuoreka [IOK
DJeKTpOMarHuTHast https://m.edsoo.ru/7f41c

| |mExykoms 97c]]

‘HO63BI/ITL CTPOKY ‘

‘I/ITOFO 10 pasjeny H 11 H ‘

[Paznen 2. KOJIEBAHUSI M BOJTHBI |

2.1\\MexaHudeckue u 9 1 [[bubmmroTeka [IOK
ANEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c

| |[xoneGanust 97¢]]

2.2||MexaHUYECKHE S 1 [[bubmmroTeka [IOK
AIIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c

| ||[BosmHBI 97¢]]

2.3||OnTHka 10 3 [[bubmmroTeka IIOK

https://m.edsoo.ru/7f41c

] 97¢]]

‘I[O63.BI/ITI: CTPOKY ‘

‘I/ITOFO 10 pasjaeny || 24 || ‘

‘Pamen 3. OCHOBBI CIEIIUAJIbHOM TEOPUHA OTHOCHUTEJIbHOCTH

3.1||OcHoBBI CrICHUANBHOM 4 1 [[bubmuoreka IIOK
TCOPHH https://m.edsoo.ru/7f41c
OTHOCHTEIILHOCTH 97¢]]

‘I[O63.BI/ITI> CTPOKY ‘

‘I/ITOFO 10 paszeiy “ 4 “ ‘

Paszien 4. KBAHTOBASI ®U3UKA

4.1\'DnemMeHThI KBAaHTOBO 6 [[bubmuoreka [IOK
OITUKHU https://m.edsoo.ru/7f41c

L 97¢]]

4.2\|Ctpoenue atoma 4 [[bubmuoreka [IOK
https://m.edsoo.ru/7f41c

L 97c]]

4.3||AToMHOE SIIIpO 5 [[bubmuoreka [IOK
https://m.edsoo.ru/7f41c

- 97c]]

‘HOG&BI/ITL CTPOKY

‘I/ITOFO 0 paszaerny H 15 H
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Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

3.1|5emeHThI aCTPOHOMUU 7 1 [[bubmmoTexa [TOK
1 acTpo(U3UKH https://m.edsoo.ru/7f41c
97c]]
‘):[OGaBI/ITI) CTPOKY ‘
‘I/ITOFO 10 pasieiy H 7 H ‘

‘Pa3)1e.11 6. OBOBIIIAIOIEE IOBTOPEHHUE

6.1||0606maromiee 4 [[bubmuorexa IIOK
MOBTOPCHUE https://m.edsoo.ru/7f41c
97c]]
‘Z[O6aBI/ITL CTPOKY ‘
‘I/ITOFO 10 paseny H 4 H ‘
‘HOG&BI/ITL MOJYJIb ‘
‘HOG&BI/ITL paszen ‘
‘PGSGPBHOC BpeMs H 3 H H H ‘
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOI'PAMME
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