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MHNOACHUTEJIBHAS 3AITMCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpeOOBaHUM K pe3yabTaTaM OCBOECHHS OCHOBHOM
oOpazoBatenbHOU Tporpammel, ipenctabieHHbx B DI'OC COO, a Takxke ¢ yuétom deaepaibHON
paboueil mporpaMMbl BOCIIUTaHUS U KOHLENLNY NpenofaBanus ydyeOHoro npeamera «Pusuka» B
o0pa3oBaTeNbHBIX  OpraHu3anuiax Poccuiickoir  @Denepannu, pealu3ylOIUX OCHOBHBIC
o0pa3oBaTelIbHbIE TPOTPAMMBI.

Conepxkanue nporpaMMbl MO (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydennn ux ¢usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEILHOCTHOrO noaxoaa. IlporpamMma no (pusnuke cOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k mIaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METarnpeaMETHBIM
pesynbraTaM OOydYeHHs, a TaK)K€ YYUTHIBAET HEOOXOAMMOCTh pPEaU3alud MEXIPEIMETHBIX
CBsizell (U3UKU C €CTECTBEHHO-HAYYHbIMHM YUeOHBIMM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0IIero odpa3oBaHuUs, IUIAHUPYEMbIE
pe3ysbTaThl OCBOEHUS Kypca GU3UKH: JMUHOCTHBIE, METAIIPEIMETHBIE, ITPEIMETHBIE (Ha 6a30BOM
YpOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

e [UIAaHUpPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (U3MKU HAa 6a30BOM ypOBHE, B TOM YHCIIE

IIPEIMETHBIE PE3YIBTATHI 10 TOJaM O0yUEHHUS;

e conepkaHue yuyeOHoro nmpeameta «Pu3uKay Mo rojgam o0yueHHs.

dwu3uka Kak HayKa 0 HanOoJee OOMMX 3aKOHAX MPUPOIBI, BBICTYMAs B KAYECTBE YIEOHOTO
MpeMeTa B IIKOJIEe, BHOCUT CYHIECTBEHHBI BKJIaJ B CUCTEMY 3HaHHUI 00 OKpyXaloliem MUpE.
HIkonbHBI Kypc (U3MKM — CHCTEMOOOPA3yIOIIMH [ €CTeCTBEHHO-HAyYHBIX YUeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIekKAT B OCHOBE MPOLIECCOB U ABJICHUHN, U3y4aeMbIX
XuMuen, ouonoruel, pusnyeckor reorpadueir m actpoHoMuei. Mcmonb30BaHHE W aKTUBHOE
pUMEHEeHHE PU3NIECKUX 3HAHHUM ONPEIeNieT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHIA
B cdepe SHEpPreTukH, TPAHCIOPTAa, OCBOCHUS KOCMOCA, IOJYYEHHS HOBBIX MAaTE€pUAJOB C
3aJJaHHBIMH CBOWCTBaMHU U JIpyrux. M3yueHue pu3nkyu BHOCUT OCHOBHOM BKJIaJ] B (GOPMUpPOBAHHE
€CTECTBEHHO-HayYHOU KapTHUHBI MHpa oO0ydarommxcs, B (OpMuUpOBaHHE yYMEHUH NPHUMEHSTh
Hay4YHBIA METOJI TO3HAHUS NP BHINOJIHEHUH UMU YYEOHBIX UCCIIET0BaHUM.

B ocHOBY kypca (hu3MKH 17151 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH P UAeH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IMPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHl KypC SBISETCA JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (U3NKU 00bEAMHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kkypce sBiserca (OpMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanosaraeT UCHOIb30BaHUE T'YMAaHUTAPHOI'O
MoTeHIrana GuU3nIecKoi HayKu, OCMBICIICHHE CBSI3H Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU MTPOOIeMaMH.

Hoes npuknaonoul nanpasiennocmu. Kypce Gu3uku npeamnoigaraet 3HaKOMCTBO € IHIMPOKUM
KPYroM TEXHHUYECKHUX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.



Hoes »sxonocuszayuu peanusyeTrcs TMOCPEICTBOM BBEICHUS DSIEMEHTOB COJEp)KaHUS,
MOCBAMIEHHBIX 3KOJIOTMYECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHUKHU W TEXHOJIOTHH, a TAKKe 00CYXKIEHUS MPOOIIeM PallMOHATBHOTO MPHPOIOTIONE30BAHUS U
HKOJIOTUYECKOI 0€301MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (HU3UKHM HAa YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUS
ABISAIOTCS (u3nyeckue Teopuu (GopMUpOBaHUE TMPEACTABICHUI O CTPYKTYpe MOCTPOEHUs
¢usnueckoit Teopuu, ponu (yHIAMEHTANIbHBIX 3aKOHOB M TPHUHIIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, IPaHUIAX MPUMEHHUMOCTH TEOPHA, JJISi ONHCAHHS €CTECTBEHHO-
HAy4YHBIX SIBJICHUN U TPOIIECCOB).

CucTeMHO-eSTeNbHOCTHBIN MOIX0A B Kypce (DPM3HUKU peann3yercs NMpekie BCero 3a cuér
OpTaHW3alluH IKCIIEPUMEHTAIBHON JeSTeIbHOCTH oOydaronxcs. J[ims 6a30Boro ypoBHs Kypca
(U3MKN — 3TO HCIOIB30BAHHE CHUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopatopHbIX paboT, KOTOpble B mporpamMme MO (U3HKE OOBEIUHEHBI B OOLIMI CITMCOK
YYCHHUYECKUX TMPaKTHUECKUX padoT. BbiieieHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MIPOBOJUMBIX JJII KOHTPOJS M OLIEHKH, OCYILIECTBISICTCS YJYaCTHHUKAMH OOpa30BaTEebHOIO
mporiecca UCXo/s U3 0COOCHHOCTEH TUTAHUPOBAHMS M OCHAleHUs kaOuHeTa Gu3uku. [Ipu sTom
oOecreynBaeTcs OBJIAJICHHE OOy4YalOUIMMUCS YMEHHMSIMH MPOBOJUTH KOCBEHHBIE H3MEpEHUs,
UCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3MUECKUX BEJIMYMH U TIOCTAaHOBKY OINBITOB IO IPOBEPKE
MPEIOKEHHBIX THUIIOTE3.

Bonbiroe BHUMaHME yAENsSETCS PEIICHUIO Pacu€THBIX M Ka4eCTBEHHbIX 3aaad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4M C SIBHO 3aJJaHHOH (PM3NYECKON MOJEINbIO,
MO3BOJISIONINE TIPUMEHSTh H3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jerna Kypea,
TaK U HMHTETPUPYS 3HAHUS U3 pa3HbIX pa3aenoB. [ KauyecTBEHHBIX 3a7ad MPUOPUTETOM
ABIISIIOTCS. 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHWA (U3NYECKUX SIBICHHA M MPOIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyronue BhIOOpa (PU3WYECKONW MONENTH JJIsi CUTyalldd TPAKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrieueHnI0 yaeOHOT0 Tporiecca 0a30BbIid yPOBEHb Kypca (PU3UKHU Ha YPOBHE CPEIHETO OOIIETO
o0pa3oBaHUs JOKEH M3Yy4aThCs B YCJIOBUAX MPEIMETHOrO KabuHeTa (DU3MKU WIH B YCIOBUSX
WHTETPUPOBAHHOTO KaOMHETa TPEJIMETOB €CTECTBEHHO-HAYYHOTO IHKIa. B kabuHere (usmku
JOJKHO OBITh HeoO0XoauMoe J1abopaTopHOE OOOpYIOBAaHUE [JIsl BBINOJHEHHUS YKa3aHHBIX B
nporpamme 1o pU3MKe yIeHUUECKUX MPAKTUIECKUX paboT U IEMOHCTPAIHOHHOE 000pyI0BaHHE.

JleMoHCTpamioHHOe  000pym0oBaHue (GOopMUPYETCSI B COOTBETCTBHU C IPHUHIIUIIOM
MUHUMAJIbHON OCTATOYHOCTH M 00ecleyrBaeT MOCTAaHOBKY MEPEUUCIICHHBIX B MPOTrpaMMe IO
¢u3nKe KIIOYEBBIX ACMOHCTpPAMK MJIs HMCCICIOBAHUS HM3y4aeMbIX SIBJICHHH M TPOLECCOB,
SMIUPUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopaTtopHoe 00OpyAOBaHHE IJs YYEHHYECKHX MPAKTUYECKUX paboT ¢opmHpyercs: B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreunBaeTcs B pacyére OAHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTndyeckue KOMIUIEKTHI J1a00OpaTOpHOTO OOOPYAOBaHUS JIOJKHBI OBIThH
MMOCTPOCHBI HA KOMIUIEKCHOM HWCIIOh30BAHUH AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ LIU(PPOBHIX J1A0OpATOPHI.

OCHOBHBIMHU HIENISIMU U3Y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

e (dopMupoBaHHEe HWHTEpeca M CTPEMJICHHS OOYYaAIOUIMXCS K HAaydHOMY HW3YYEHUIO

MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEACTABICHHH O HAYYHOM METOAe TIO3HaHUsS U (OPMHUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIINM SIBICHUSM;



(dbopMUpOBaHKHE HAYYHOTO MHUPOBO33PEHHUS KAaK PE3ylIbTaTa U3yuyeHUs OCHOB CTPOCHHUS
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (PU3UKH,

dbopMUpOBaHNE YMEHUN OOBICHATD SBICHUS C UCIIOIH30BaHUEM (PU3UUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MIPENCTABICHUN O PO (PU3UKU TSI PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTHM.

JlocTrkeHHE STHX Ieell 00eCreunBaeTcsl PEeIICHUEM CICAYIOIUX 3a7ad B IMpoIecce
M3Y4YeHHS Kypca (U3UKHU HA YPOBHE CPEHEro 001Iero oopa3oBaHus:

npruoOpeTeHue CUCTEeMBbl 3HaHUI 00 00IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsi MEXaHUKY, MOJICKYISIPHYIO (PU3HKY, DJIEKTPOAMHAMUKY, KBAaHTOBYIO
(bU3HKY U 3JIEMEHTBI aCTPOPU3UKH;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHE 3HAHUSA [UIA  OOBICHEHHS
¢uznyeckux SBICHUM B NOpUPOJE W JIA TNPUHATUS NPAKTHUECKUX pELIECHUN B
IIOBCEIHEBHOM JKU3HH;

OCBOCHHME CIIOCOOOB pEIICHUs pa3MyHbIX 3343y C SBHO 3aJaHHON (u3nyecKoi
MO/IEINbIO, 3a]1a4, IT0/Ipa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3/IaHie (PU3NUECKOM MOoemH,
aJICKBAaTHOM YCJIOBUSIM 3a]1a4H;

NOHUMaHHe (PU3MYECKUX OCHOB W HPUHIMIIOB AEUCTBUS TEXHUUECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX IPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENLY;

OBJIQJICHHE METOJaMH CaMOCTOSTENIbHOIO TJIAHUPOBAHUS M MPOBEIEHUs (PU3NIECKUX
OKCIEPUMEHTOB, aHaJIM3a M  WHTepOpeTanud  HHQOpPMaluu,  ONpeneeHus
JIOCTOBEPHOCTH IOJyYEHHOT'O Pe3yiibTara;

CO3[aHME YCJIOBHUM JUIsl pa3BUTHSI YMEHUN IMPOEKTHO-KUCCIIEI0BATENbCKOM, TBOPUECKON
JeSTEIbHOCTH.

Ha uzyudenue ¢usuku (6a30BBbIi ypOBEHb) Ha YpPOBHE CpEIHEro oouero odpazoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kinacce — 68 gacoB (2 yaca
B HEJIEITIO).

[peniaraemslii B mporpamme 1o Gu3UKe MepeueHb Jab0paTOPHBIX U MPAKTUIECKUX padoT
SBJISIETCSl PEKOMEHIOBAHHBIM, YUYHTENb [EJIaeT BHIOOP TMPOBEACHUS JIAOOPAaTOPHBIX PadoT U
OTIBITOB € YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00Y4atOIMXCS.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pasznen 1. du3uka u MeTOAbI HAYYHOI'O MIO3HAHUS
®dusuka — Hayka o mpupoze. Haydnsle MeToAbl MO3HaHUS OKpyKarouero mupa. Poib
9KCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS MPUPObL. DKCIIEPUMEHT B (pU3uKe.
MogpenupoBanue (u3NYECKUX ABJICHUA M mporeccoB. Hayunsle runoressl. Pusnueckue
3aKOHBI ¥ TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Ponp m mecro ¢usuku B (OpMHUPOBAHMHM COBPEMEHHOM HaydHOHl KapTHUHBI MUpa, B
IIPAKTHYECKOH NEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanorosbie ¥ UPPOBBIC U3MEPHUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe nBrkeHHe. OTHOCUTENBHOCTh MEXaHW4YecKoro mABmxkeHus. Cucrema
otcu€ta. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOpEHHE
MaTepuaIbHON TOYKH, UX MPOCKIIMU Ha OCH CUCTEMBI KoopauHaT. ClOXeHUe MepeMenieHui u
CJI0’KE€HHE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsMOJMHEHHOe nBrkeHue. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHS, ITyTH U TIEpEMEIEHUs MaTepUaTbHON TOYKH OT BPEMEHHU.

CBobonHoe majeHue. Y cKopeHne cBOOOAHOTO MaAeHHS.

KpuBonunerinoe nBuxeHue. JIBH>KEHME MATEpPUAIbHOM TOYKM II0 OKPYKHOCTH C
MOCTOSSHHOM 10 MOJYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JIMHEHAsA CKOpocTh. [leprnosa u yactora
oOpatenus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuueckre ycTporucTBa U MPAKTUYECKOE TPUMEHEHNE: CITUIOMETP, IBUKEHHE CHAPSIIOB,
LIETIHBIE U PEMEHHBIE NTepEeauH.

Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUETA, WILUTFOCTPAIIHS] KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOTB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6mronenue nerkeHus tena, OpOIMIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.

HampaBnenue ckopocTH npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

N3ydeHune HepaBHOMEPHOTO JBUXKEHUS C LIEJIBIO ONPEAEICHNS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEKY ITYTSIMU, IPOUIEHHBIMU TEJIOM 32 MIOCJIEI0BATEIbHbIE
paBHbIE IIPOMEKYTKA BPEMEHU IPU PABHOYCKOPEHHOM JIBM)KEHHM C HAYaJbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenue qBUKEHUS MapuKa B BI3KOM )KUIKOCTH.

Nzydenue nBuxenus teia, OpOIIEHHOTO TOPHU3OHTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocutenbHOCTH [Manuies. [lepsslit 3akoH HeroToHA. MIHEprnanpHble CUCTEMBI
OTCU€Ta.



Macca tena. Cuna. IlpuHnun cynepnosunuu cwi. Btopoit 3akoH HeroToHa miis
MaTepuaabHOM TOUKHU. TpeTuid 3akoH HproTOHA 111 MaTEpUaIbHbBIX TOYEK.

3akoH BceMHupHOro Tsarotenus. Cuna tsxectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CKobxeHus, kauenus ). Cuina tpenust. Cyxoe tpenue. Cuia
TPEHUsI CKOJIbXKEeHHs U cuiia TpeHus nokosd. Kosdduuuent tpenusa. Cuna conpoTHBIEHUS TpU
JBUKEHHUHU TENA B KUAKOCTU WIH rase.

[loctynarenbHoe U BpallaTeabHOE ABMXKEHUE a0COIOTHO TBEPAOIO TeEA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [nedo cuiibl. Y cia0Bus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpoilcTBa M NPAKTHUECKOE TMPUMEHEHHUE: MOAIIUIHUKY, JBUKECHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUHH.

CpaBHeHuE Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akoH HeroTOHA.

M3mepenue cu.

CrnosxeHue cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT AepopMariuu.

HesecomocTs. Bec Tena nmpu yCKOPEHHOM NOIBEME U MAJCHUU.

CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH CWIJI YIIPYTOCTH, BO3HUKAKOUIMX B MPYKUHE U PE3UHOBOM
oOpastie, oT ux AedopMaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEJa, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akoHnvl cOXpaneHusn 6 MexaHuke

Nmnynbe MatepuaabHO TOUKH (Tea), CUCTEMbl MaTepUalIbHBIX ToYeK. MIynbe cuibl u
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMITYlbca. PeakTHBHOE IBUKEHUE.

Pabota cuinbl. MOIIHOCTD CHJIBI.

Kunernueckasi sHeprus MatepuaibHONH TOUKH. Teopema 00 M3MEHEHHHM KHHETHYECKOU
SHEPIHH.

[NotenuuansHas sueprus. [loTeHnnanbHas 3HEPrus ynpyro aehopMUPOBAHHOMN MPYKUHBI.
[loTenunanbHas 3Heprus Tena BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTenuuanbHble U HEMOTEHIMAIbHbIE CHUJIbL. CBsI3b paOOThl HEMOTEHUUAIBHBIX CHJI C
M3MEHEHHEM MEXaHUUYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS MEXAHUUYECKOM JHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue ycTpoilcTBa M NMPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHNMaIbHON YHEPTUU B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol



HSy‘ICHI/Ie a0COJIFOTHO HEYIIPYroro yaapa ¢ NOMOIIBK JABYX OIHWHAKOBBIX HHUTAHBIX
MAassTHHUKOB.

HCCJ’IG}IOB&HI/IG CBsA3U pa6OTBI CHIBl C M3MCHEHHEM MEXaHHYCCKOM OHEpPIruM TECJIa HaA
IPpUMEPC PACTANKCHUA PE3UHOBOI'O KT'yTa.

Paspnen 3. Monekyasipaast Gu3nka ¥ TepMOANHAMHMKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
Bpoynosckoe nsmxkenue. nddysus. Xapaxkrep IBHKEHUS U B3aUMOJCHCTBUS YaCTUILL BEILIECTBA.
Mopenu cTpoeHus Ta30B, )KUJIKOCTEH U TBEPABIX TEI U 00BICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX Mojenel. Macca u pazmepbl Mosekyi. KonudyectBo Bemectsa. [loctosanas ABoraapo.

Tennosoe paBHOBecue. Temieparypa u e€ usMepenue. lllkana remneparyp Llenascus.

Monens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUUECKONH TEOpHUH
uaeanbHOro rasza. AOCONIOTHAas TeMmIeparypa Kak Mepa CpelHed KUHETHYeCKOH SHepruu
TEIUIOBOTO JIBMKEHUs yactull ras3a. [llkana temnepatyp KenbBuna. ['a30Bble 3aKOHBL. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lameTona. M3omporieccsl B HA€AIBHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBieHHE H3O0MPOLECCOB: HU30TEpMa, HM30X0pa,
n3zobapa.

TexHuyeckue ycTpoHCcTBa U MPaKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOMIME JMCKPETHOE CTPOEHUE BeHIeCcTBA, (oTorpaguu MOJIEKYI
OpPraHUYECKHUX COECIMHEHUM.

OnbiTel 110 UM Py3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUS.

Mogens onbiTa llTepHa.

OnbIThl, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Monens, WUTIOCTpUpYIOLIas MPUPOY AaBICHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, MIUTIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IpOLECCHI.

Yyenuueckuii axcnepumenm, nabopamopHvie pabomoi

OmpeneneHnre Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY MTApaMeTpaMU COCTOSIHUS Pa3peEeHHOI 0 rasa.

Tema 2. Ocnoevt mepmoouHamurku

TepmonuHamuueckasi cucteMa. BHYTpeHHsIsI 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
croco0Ob! e€ n3MeHeHus. KonnyecTBo TemIoTsl U padota. BHyTpeHHss SHEPrusi 0JHOATOMHOTO
UJEeAJIBHOTO Ta3a. Buipl Temonepenayn: TeMIONPOBOAHOCTh, KOHBEKIUS, U3TyUeHHE. Y AeiIbHAs
TEIUIOEMKOCTB BelllecTBa. KoIM4ecTBO TEMIOTHI IIpU TEIUIONEpEayde.

[Tonsitue 00 ammabatHOM mporecce. IlepBbiii 3akoH TepmoauHamuKu. [IpumeHeHue
MIEPBOTrO 3aKOHA TEPMOJUHAMUKH K u3omnporeccam. I paduueckas nntepnperanus paboTs rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTHMOCTE POIIECCOB B TIPHPO/IC.

Tennossie MamuHbl. [IpUHIATIBI IEHCTBUSA TEIIOBBIX MamiuH. [IpeoOpa3zoBanus SHEpruu B
TEIUTOBBIX MamrHaxX. KoadduimeHt noneznoro neicteus remnoBoit mamuHel. [{ukn KapHo u ero
KOX((HUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTHIECKHE TPOOIEMbI TETIOIHEPTETHKH.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: JIBUTaTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIBHUK, KOHAUIINOHEDP.

Jlemoncmpayuu



W3MmeHeHne BHYTpEHHEW SHEpPruu Teja MpPU COBEPIICHUU pabOThI: BBUIET MPOOKU W3
OYTBUIKH IO/ ICWCTBUEM CIKATOT'O BO3/yXa, HarpeBaHue 3(hrpa B TaTyHHOU TPYOKe MyTEM TpeHUs
(BUICOIEMOHCTpAITHS ).

N3meneHue BHyTpeHHEH dHepruu (TemMmepaTypsl) Tela Ipy Terionepeaaye.

OnbIT 110 aAMabaTHOMY PACHTUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu mapoBoil TypOHWHBI, IBUTATEIISI BHYTPEHHETO CTOPAHMS, PEAKTHBHOTO JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3mepenue yaenbHOU TEIIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eeujecmea. Pazoewvie nepexoovl

[TapooGpazoBanue u koHaeHcanus. Mcmapenue u kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTHh BO31yXa. HaceleHHbld map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTH
TEMIIEpATypbl KUIIEHUS OT AaBJICHUS.

Tsépnoe teno. Kpucranmuueckue u amopdHbie Tesa. AHU30TPOIHUS CBOMCTB KPUCTALIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBneHne uW Kpuctaiuzauus. Y aeabHas
TeruioTa muasieHus. CyonuManus.

VYpaBHeHUE TEIIOBOTO OaiaHca.

TexHuueckne ycTpoNCTBa M NPAKTUYECKOE NPUMEHEHHUE: TUIPOMETP U IICUXPOMETD,

KaJIOpUMETP, TCXHOJIOTHUH ITOJIYUCHUA COBPEMCHHBIX MATCPUAJIOB, B TOM YUCJIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenue npy noHM>XEHHOM JJaBJICHHH.

Crioco0bl U3MepeHHs BIaKHOCTH.

HabGutoieHne HarpeBaHus U IUIABIEHUS KPUCTANIMYECKOTO BEILIECTBA.
JleMoHCTpaIus KpUCTaIoB.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3mepenune OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Paznen 4. DiiekTpoguHaMuKa

Tema 1. Inekmpocmamuxa

DneKkTpu3anusi Tel. OJEKTpUYecKuid 3apsn. J[Ba BuIa 53JIEKTpUUECKUX —3apsiIoB.
[IpoBOHMKH, TUAIEKTPUKH U TIOTYTPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUIECKOT0 3apsa.

B3aumoneiictue 3apsgoB. 3akoH Kymona. ToueuHbld  3JIEKTpUYECKUH  3apsl.
OnekTpuyeckoe mnoje. Hampsx€HHOCTh anekTpuueckoro mnois. [lpuHmun cynepno3uuuu
AIEKTPUYECKUX ToJIeH. JIMHUM HanpsKEHHOCTH DJIEKTPUUECKOTO TOJIS.

PaGora cun anekrpocratudeckoro nods. [loreniman. Pasnocts norennuanos. [IpoBoguuku
Y JTUDJICKTPUKHU B AJIEKTPOCTATUUECKOM ToJie. J(usnekTpudeckas mpoHUIIaeMOCTb.

DnekTpoéMKocTh. Konaencarop. DIJIEKTPOEMKOCTh IIOCKOIO KOHJEHcCaTopa. DHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHu4eckue YCTpPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHIEHCATOp, KONMMPOBAIHHBIN
arnmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoiCcTBO U MPUHITUIT AECUCTBUS SJIEKTPOMETpPA.

B3aumMopeiicTBre Ha’IEKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE TI0JIE€ 3aPSKCHHBIX TEll.



[IpoBOIHMKY B IEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTHuecKasl 3aIinTa.

JIMDIeKTPUKHU B 3JIEKTPOCTATUYECKOM TI0JIE.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IUIOCKOT0 KOHJEHCATOPa OT IUIOIIAH IIJIACTUH, PACCTOSHUSA
MEX1Yy HUMH U AUBJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiii 3nexkmpuueckuii mok. Toxu ¢ paznuuneix cpedax

DNEeKTpUYECKU TOK. YCJIOBHS CYLIECTBOBAHHUS 3JIEKTPUYECKOrO TOKA. MICTOUHMKH TOKa.
Cuna Toka. [TocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka LEIu.

DnexTpuyeckoe COIIPOTHBJIICHUE. VY nenbHoe COINPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaIENbHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pa6ora anexTpuueckoro Toka. 3akoH Jxoyns—JIeHa. MOIMHOCTb 371eKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIAsI CHUJIa U BHYTPEHHEE COIIPOTUBIIEHHE UCTOYHMKA TOKa. 3akoH OMa Jiis
MOJTHOU (3aMKHYTOM) 2JIEKTprUecKoi nenu. KopoTkoe 3aMbIkaHue.

DJIIEKTPOHHAs MPOBOIUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh CONIPOTUBIICHUS METAJIJIOB
oT Temneparypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTpUUYECKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[onynpoBonnuku. CoOCTBEHHass W TNPUMECHAs MPOBOJUMOCTH IOJIYIPOBOIHHKOB.
CsoiicTBa p—Nn-nepexona. [loaynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpax M paciuiaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTUUYECKAS
JTUCCoIUanus. DIEKTPOIIN3.

DJIEeKTpUYECKUM TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOATENBHBIN pa3psax. MonHus.
[Ina3ma.

TexHnyeckue ycTpoiicTBa U IPaKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HUCTOYHUKMA TOKa, BJIEKTPOHArpeBaTebHbIE MPHOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBICHMS, BaKyyMHBIH  JHOJ, TEPMHCTOPbl U  (HOTOPE3UCTOPHI,
MIOJIYTIIPOBOIHUKOBBIH TNO/I, TaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKSHUS.

3aBUCHUMOCTh CONPOTUBICHUS IWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOIMIAIN
MONEPEYHOI0 CEUEHUsI U MaTepuana.

CMelaHHOE COeTMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3JIeKTPOABUKYIIEH cuiibl. KOpOTKOE 3aMbIKaHHE TaibBAHHYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIIEHUS.

3aBUCUMOCTb CONIPOTHUBIIEHUS] METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psi ¥ IpOBOJUMOCTb BO3LyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, n1abopamoptuie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABMKYIIEH CHIIbI HICTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTHBIICHHUS.

Habmonenue anekrponusa.

MexnpeameTHble CBA3U



Nzyuenne xypca ¢usuku 06a3oBoro ypoBHs B 10 kjacce OCYIIECTBISETCS C Y4ETOM
COJEPXKATEIbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMSA:
SIBJICHUE, HAy4yHbId (DakT, rumore3a, (QuU3MYecKas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
AKCIEPUMEHT, MOJICTUPOBAHKE, MOJICITh, H3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl ypaBHEHUI, TuHeiHas GyHKuus, napadona, runepooa,
uX rpaduKu U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC,
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HX MPOEKIMH HAa OCHU KOOPIMHAT,
CJIO’KEHUE BEKTOPOB.

buonocusa: mexanndeckoe IBUKEHHE B KMBOW mpupone, 1uddys3us, ocMocC, TEII000MeH
JKUBBIX OPTaHU3MOB (BU[bI TEILIONEPEIayH, TEIJIOBOE PABHOBECHE), SJEKTPHUUECKUE SBIICHUS B
JKUBOW MPUPOJE.

Xumua: TUCKPETHOE CTPOEHHE BELIECTBa, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHasE Macca, TEIMJIOBble CBOMCTBA TBEPABIX TeJ, JKUAKOCTEM M Tra3oB, 3JEKTpUYECKUE
CBOWCTBA METAJIOB, AJIEKTPOJIUTHIECKAS TUCCOLIMAIIHS, TaJbBaHHUKA.

l'eocpaghus: BaXXHOCTb BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3zoBaHUE ABMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKE, TOAIIUIHUKH, WCIOJIb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHKE (pakeTa,
BOJAOMET M Jpyrue), JBUTATeNlb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOI
XOJOAWIBHHUK, KOHIUIIMOHED, TEXHOJIOTUHU TOJIYy4YEHHSI COBPEMEHHBIX MAaTE€pHUajoB, B TOM YHCIIE
HAaHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  DJEKTPOCTATHUECKas  3alluTa,  3a3eMIICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTPOHArpeBaTENbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENILHBIC TIPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DiekTpoguHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA

[locTostHHble MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHuTOB. MarHuTHOE IOJje€.
Bexrop maruuTHOM MHAYKUMHU. [IprHIMI Cyneprno3unyuy MarHUTHBIX MOJIeH. JIMHUKM MarHuTHOU
nHAykuuy. KapTuHa TuHui MarHuTHONM MHAYKIWHU TOJISl HOCTOSTHHBIX MAarHUTOB.

MarautHoe 1nojie MpoBOAHMKA ¢ TOKOM. KapTuHa nNMHMM MHIYKIMM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO NPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OnbIT Dpctena. BzaumoaeiicTBUe MPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HAIIPABJICHUE.

Cuna Jlopenna, e€ MOAyabr W HampaBieHHe. J[[BikeHHE 3apsHKeHHOW YacTUIBI B
OJIHOPOJAHOM MarHuTHoM mnose. PabGora cuinel Jlopenna.

SIBneHue DJIEKTPOMAarHUTHOM MHAYKIMHU. IlOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DONEeKTPOABMKYIIAS CUJIa MHIYKIUH. 3aKOH 3JIeKTpoMarHUTHOM uHAyKuuu dapazes.

BuxpeBoe anexTpuueckoe moJie. DJIEKTPOABUKYIIAS CHJIA HWHAYKUUU B IMPOBOJAHUKE,
JBUKYIIEMCS IOCTYIATENbHO B OJHOPOJHOM MarHUTHOM II0JIE.

[TpaBuio Jlena.

NuaykTHBHOCTS. SIBIEHME CAMOMHAYKIIMU. DIEKTPOABIIKYILAS CHUJIa CAMOMHIYKIIMH.

DHeprust MarHUTHOT'O TOJISl KATYLIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuyeckue ycTpoiicTBa M MNPAKTHUECKOE TMPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOBUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YaCTUILI, UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE FJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHAYKITMA MAarHUTHOTO TTOJIS.

B3aunmMogeiicTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIIMH.

[TpaBuio Jlenua.

3aBUCHUMOCTD 3JEKTPOABMKYIIEH CHIIBI UHAYKIUHA OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKa.

SIBrieHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3yuenne MarHuTHOTO MOJIsL KAaTYIIKUA C TOKOM.

HccnenoBanue AeHCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM MHIAYKIUH.

Pa3pea 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHblE KOEOAHUA

KonebarenbHas cucrema. CBoOonHble MexaHMueckue kojeOaHus. [‘apmonHuueckue
konebanusa. Ilepuon, uacrora, ammauryga U ¢asza konebanuid. IIpy>KMHHBI MasTHUK.
MaremaTrueckuil MasiTHUK. Y paBHEHHE rapMOHUUECKHX Kojebanuil. [IpeBpanienue s3nepruu npu
TrapMOHUYECKHUX KOJeOaHUIX.

Konebarenbuplit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HACATHLHOM
KojeOaTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWYECKUMH U  3JIEeKTPOMarHUTHBIMU
konebanuamMu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI YHEPTUU B MJICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

IIpencraBnenue o 3aryxaromux KojaeOaHUsAX. BbIHYXIEHHbIE MEXaHHMUECKUE KOJIeOaHMUs.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMs.

[lepemennblil Tok. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYIHOE M IEHCTBYIOIIEE 3HAYECHUE CUJIbI TOKA Y HATIPSKEHUS.

Tpancpopmarop. IIpousBoncTBo, mepemaya U NOTPeOICHUE 3NIEKTPUUECKOW HIHEPTUU.
DKOJIOTUYECKUE PUCKH TpU TPOU3BOJACTBE AyeKTpodHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOIHEPIUU B IOBCEHEBHOM KU3HU.

TexHudeckue yCTPOWCTBA M IPAKTUYECKOE INPUMEHEHME: DJIEKTPUYECKUH 3BOHOK,
TeHEPaTOp NEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTenbHON CUCTEMBI (TIPYKUHHBIA MM MaTeMaTHUECKUH
MasITHUK).

HaGmronenue 3aTyxaronmx kKojaeOaHuii.

HccnenoBanue cBOWCTB BIHYX/IEHHBIX KOJI€OaHUH.

HaGmronenue pe3oHanca.

CBOOOTHBIC AIEKTPOMATHUTHBIC KOJICOaHNS.



OcmwnorpaMmbl - (3aBUCMMOCTH  CHJIBI  TOKa U HAMNpsDKEHUs] OT BPEMEHH) s
ANEKTPOMArHUTHBIX KOJICOaHUI.

Pe3onanc npu mocieqoBaTeNIbHOM COEIUHEHUH PE3UCTOpPA, KATYINIKH WHIYKTHBHOCTH H
KOHJIEHcaTopa.

Mogenb TMHAN 3JIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIIBIX KOJIeOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne mnepeMEHHOr0 TOKAa B LENUM U3 TOCJIEAO0BATEIbHO COECIMHEHHBIX
KOHJIEHCAaTOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE 60IHbL

MexaHuyeckue BOJIHBI, yclioBus pacnpoctpaneHus. [lepuon. CkopocTs pacnpocTpaHeHUs
u juvHa BoyHBL [lomepednple W mpoaoNbHBIE BONHBL WMHTepdepeHmms u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKka. [ poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBHUSI M3JTYyYEHUS JJIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, V B anexrpomarautHoi BoiHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpeJoMJIeHHe, Tnolspuzanus, audpaxuus, uHtepdeperuus. CKOPOCTbH
3JIEKTPOMATrHUTHBIX BOJIH.

[[Ixana »1eKTpOMarHuTHHIX BOJH. [IprMeHEHHE 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMTIBI pagroCBs3U U TeneBuaeHu. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHu4ecKkue YCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MUHCTPYMEHTHI,
yIBTPA3BYKOBAas JIMATHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJaHONPUEMHUK, TEIECBH30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHUE MTOTIEPEUYHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromeecs Te10 Kak HICTOYHUK 3BYKa.

Hab6mronenue oTpaykeHus v MPeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6mronenue natepdepeHuy u AU pakiui MeXaHHIeCKUX BOJTH.

3BYKOBOH pe30HaHC.

HaGmronenue cCBsS3M TPOMKOCTH 3BYKa W BBICOTBI TOHAa C aMIUTUTYIOH M YacTOTOM
KoJIeOaHUI.

HccnenoBanue  CBOMCTB  AJEKTPOMATHUTHBIX  BOJIH:  OTpPa)XXEHUE, IMPEIOMIICHUE,
nossipu3anuys, Judpakius, HHTep(epeHms.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsmonnHeitHOe pacpocTpaHeHHE CBETa B OJJHOPOJIHOM Cpejie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe H300paKeHUl B IIOCKOM
3epKajie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMJICHHUS CBeTa. AOCOJIOTHBIM  ITOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblli yrojl IIOJHOIO BHYTPEHHEIO
OTpaXKEHUS.

Jucnepcus cBera. CrioxkHbIN cocTaB Oenoro ceta. L[Ber.



Cobuparomue W paccewBaroniye JHH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
OINITUYECKasl CHJIa TOHKOW JUH3BL. [locTpoenue n300pakeHuil B COOMPAIOMINX U PACCEUBAOIINX
nuH3axX. PopMyIia TOHKOM JIMH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH F€OMETPUUECKON ONTUKH.

BomnoBass ontuka. HWuTtepdepeniust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUS
Ha0II0/IeHNsT MAaKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOT'€PEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. JudpakumonHnas peméTrka. YciaoBHe HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIeHUH MOHOXPOMAaTHUYECKOTO CBETa HAa AUPPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceerta.

TexHuuyeckue ycTpoHCTBA W MpPAKTHUECKOE MPUMEHEHHE: OYKM, Jyma, ¢oToamnmapar,
MIPOEKIIMOHHBIN amnmnapaTt, MUKPOCKOII, TEIECKOIl, BOJJOKOHHAsS ONTHKA, AU(PPaKIIMOHHAs peréTka,
MOJIIPOU L.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpOoCTpaHEHUE, OTpPaKEHHE M IpelaoMieHue cBeTa. OnTuueckue
prOOPBI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojens CBETOBOIA.

HccnenoBanue cBOCTB M300pakeHUM B JIMH3AX.

Monenn MUKpOCKONa, TEJIECKONA.

Hab6mronenue natepdepeHImu ceera.

HabGmonenue nudpakinuu cBera.

Hab6mronenue qucnepcun cBeTa.

[lonyyenue cnekTpa ¢ TOMOILBIO PU3MBI.

[ony4enue criekTpa ¢ HOMOIIBIO AUPPAKITHOHHON PEHIETKH.

Hab6mroienne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenue nokasatesns IpeaoMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3AX.

HaGnronenue nucnepcuu cBeta.

Pa3znen 6. OcHOBBI crienMaJILHO TEOPUU OTHOCUTEIHLHOCTH
I'panuupl NPUMEHMMOCTH KJIACCMYECKOM MeXaHMKHU. IlocTynaTel cnenuanbHON TEOpHUH
OTHOCUTEJIBHOCTA: HWHBApPUAaHTHOCTh MOJYJA CKOpPOCTH CBE€Ta B BaKyyMme, MPUHIHUII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU M COKPAILIEHUE JTHHBI.
DHeprusi U UMIYJIbC PEITSITUBUCTCKONW YACTHUIIBI.
CBs13b MacChl ¢ SHEPTUEH U UMITYJILCOM PENIITUBUCTCKOMN YaCTUIIBI. DHEPIHUs TTOKOSL.

Pa3nes 7. KBantoBas Qpusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®dotonsl. Dopmyna [lnanka cBs3u SHeprun (HOTOHA C €ro YaCTOTOW. DHEPTHS U UMITYIIbC
¢doToHa.
OtkpeiTie u wuccienoBanue Gorodadpdekra. Ombitel A. I'. CronetoBa. 3akoHBI
¢doroaddexra. YpaBHenue DiiHiuTeitHa 115 porodddexra. «Kpacnas rpanuna» porodddexra.
Hasnenue ceera. Onbite [1. H. JleGenena.
XHUMHYECKOE IEUCTBUE CBETA.



TexHuueckue ycTpoHCTBa M IpakTUYECKOe MPUMEHEHHe: (OTO3IEMEHT, (POTOAATUMK,
CoJHe4Has 6aTapesi, CBeTOAHUOI.

Jlemoncmpayuu
®oTo3(eKT Ha YCTaHOBKE ¢ IMHKOBOU MIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddekra.
Cseronuon.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mopenp atroma Tomcona. OmnbiTel Pesepdopna nmo paccesuuro o -gactuil. IlnanerapHas
Mozens atoma. [loctynarel bopa. Usnydenue u mornomeHnne GOTOHOB MpH Mepexoie aToMa ¢
OJIHOTO YPOBHS 3HEpTruu Ha Apyroil. Bunel cnektpo. CrekTp ypoBHEH SHEpPTrUuu aToMa BOJ0po/ia.
BonnoBrie cBoicTBa yactuil. Bonusl ge bpoiinsa. KopnyckynsipHo-BOTHOBOW Ayanu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.
TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CHEKTPAJIbHBIA aHaIu3
(cexTpockomn), 1a3ep, KBAHTOBBI KOMIBIOTE.
Jlemoncmpayuu
Mopens onbiTa Pesepdopna.
Ornpenenenyie JIMHBI BOJIHBI Ja3epa.
HabGutoieHne nuHeHyaThIX CIIEKTPOB U3ITYYECHHUS.
Jlazep.
Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul
Hab6mronenne muHeHYaToOro CrexTpa.
Tema 3. Amomnoe a0po
DKCHEpUMEHTBI, JOKa3bIBAIOIINE CI0KHOCTb CTPOEHHUS sipa. OTKPBITUE PallOaKTUBHOCTH.
Omnsitel Pezepdopna no onpeneneHuto coctaBa paaloakTUBHOrO u3nydyeHus. CBoiicTBa anbda-,
OeTa-, raMMa-u3nydeHus. BnusHue pagnoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTkpeiTHE IPOTOHA U HEHTpoHA. HykoHHas monens spa ['eitzendepra—lBanenko. 3apsia
aapa. MaccoBoe uucio aapa. M3o0Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
PaANoOaKTUBHOIO pacnaja.

OHeprus cBA3M HYKJIOHOB B sipe. SnepHble cuibl. JledexT maccel sapa.

Snepusle peakuuu. JleseHue U CUHTES SIED.

SAnepusiii  peakrop. Tepmosiaepubiii cuHTe3. [IpoOiieMbl M NEpPCHEKTHUBBHI  SACPHOM
JHEPreTUKU. JKOJIOIMYECKHE aCIIEKTHI AIEPHON SJHEPIETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTozb! HaOIIOICHHS U PETrUCTPALIUU 3JIEMEHTAPHBIX YacTHULL.

dyHnnaMeHTanpHbIE B3auMoeicTBus. EquHcTBO (hrznyeckoit KapTUHBI MHpa.

TexHUYECKHE YCTPONCTBA M MPAKTHUECKOE MPUMEHEHHWE: JO3UMETp, kKamepa BuibcoHa,
SIZIGPHBIN peakTop, aToMHas bomoa.

Jlemoncmpayuu

CYETYNK HOHM3UPYIOIINX YaCTHUI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3neu 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIUKHU
Oransl pa3BuTHs acTpoHoMuH. [IpukiiaqHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMMUHU.



Bupn 3Bé3aHoro Heb6a. Co3Besnus, spKue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

CoinHedHas cucrema.

Comuue. ConHeyHas akTUBHOCTh. Mcrtounuk sHeprum CosHIa W 3BE31. 3BE3IbI, HX
OCHOBHBIE XapaKTEpUCTHUKU. /[lnarpaMMa «CIeKTpasbHbII KJIacC — CBETUMOCTBY. 3BE3/1bI ITIaBHOU
IIOCJIEIOBATEIbHOCTA.  3aBUCUMOCTh ~ «Macca — CBETUMOCTBbY» JUIsl  3BE31  IJIaBHOMU
MIOCJIEI0BATENIBHOCTUH. BHyTpeHHee cTpoeHne 3BE34. COBpPEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHUHU U 3Boounu CoslHLA U 3BE311. DTallbl )KU3HU 3BE3.

Mnuneunsiii [IyTs — Hama [Manaktuka. [Tonoxxenue u nmxenue Connna B ['anaktuke. Turb
rajlakTuK. PannoranakTuky u kBazapbl. YEpHBIE ABIPHI B SAPAX FaJIAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopust
Bonsmnioro B3peiBa. PennkroBoe uznydeHue.

MacmrabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménubie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOntoneHuss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH
JUISL OTIPEJIENIEHNUS TIOJIO’KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus 1 sipkue 3BE3/bL.

HaGmronenus B teneckon JlyHsl, muianet, Mieunoro Ilytu.

O06o0maroniee NOBTOPeHUE

Ponp (u3MKM M acTpOHOMUM B SKOHOMUYECKOH, TEXHOJOTHMYECKOM, COIMaIbHON U
THUYECKOM chepax NesITeTLHOCTH YEI0BEKa, POJIb U MECTO (DU3UKH M aCTPOHOMUHU B COBPEMEHHOM
HayyHOM KapTHHE MHpa, pojib (usnueckod Teopuu B (OPMUPOBAHMU NPEICTABICHUN O
(¢u3nyecKoi KapTHMHE MHpPA, MECTO (PU3UUECKOM KapTUHBI MHUpa B OOLIEM ATy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHblie CBI3H

N3yuenne kypca ¢usuku 06azoBoro ypoBHS B 11 Kkiacce oOCyIIECTBISETCS C YYETOM
COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTEeMaTWKH, OWOJIOTHUH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nousamus, CBS3aHHbIE C M3YYEHHEM METOAOB HAyYHOT'O IO3HAHMSA:
SIBIICHUE, HayyHbId (akT, rumores3a, (u3Myeckas BEJIUYMHA, 3aKOH, Teopus, HaOJIoJeHue,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHMH, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MIPOEKIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTapHbIX (DYHKIIHH,
MIPU3HAKH MTO0JI00US TPEYTOIBHUKOB, OTpeeNIeHHIE TUTOMAAH IUIOCKUX (GUryp 1 oobéma Te.

Buonozus: 3nexTprudeckue sIBIECHUS B )KUBOU NpUpO/Ie, KoeOaTeIbHbIE JBHKEHHS B )KUBOU
MIPUPOJIE, ONTUUECKUE SBICHUA B )KUBOU IIPUPOLE, NIEUCTBUE paUallN HA KUBbIE OPIaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMUECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIH, 3AJIEKH MAarHUTHBIX PyH, GPOTOCHEMKA 3EMHOM
ITOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICCHUM.

Texnonozus: MTMHUMA DJIEKTPOIIEpenay, TEHEPATOP INEPEMEHHOI0 TOKA, 3JIEKTPOJBUIATEIb,
WHAYKIMOHHAsT TeYb, pajaap, paAuONpPUEMHMK, TEJIEeBH30p, aHTeHHa, TenedoH, CBYU-meus,
MIPOEKIIMOHHBIN anmnapat, BOJIOKOHHAsI ONTHKA, COJTHEUHas 6arapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUSA

OcBoenne yueOHoro mpeamera «dusnka» Ha ypoBHE CpeJHEro oO0IIero oopazoBaHUS
(6a3oBBIft  ypOBEHB) JOIDKHO  OOECHEYHTh JOCTHKEHHE  CISAYIONIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U TPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUSI y4eOHOTO mpeamera «DH3uKa» JODKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEMH
MO3UIMECH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX OPHWEHTAIMH, TO3UTHBHBIX BHYTPEHHUX
yOeXJIeHH, COOTBETCTBYIOIIMX TPAJULIMUOHHBIM IEHHOCTSM PpOCCHICKOro  00IlecTsa,
pacimpeHue >KHU3HEHHOTO OMbITa M OIbITa JESATENIbHOCTH B MPOIECCE Pealln3allid OCHOBHBIX
HaIpPaBJICHUN BOCITUTATEIBHON JEATEITLHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kaaHCKOro BOCIMTAHUSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH OOYYaloIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 00IIeCTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMaHUCTHUECKUX U JEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO NESATEIFHOCTh B HHTEPECax TIpa)KITaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHHE B3aWMOJICHCTBOBATh C COIUAIBHBIMH WHCTHTYTAMH B COOTBETCTBUU C WUX
(GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOUN M BOJOHTEPCKOU e TEIHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMUPOBAHHOCTH POCCUMCKON I'PaK1aHCKON HIEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKCHHSM POCCHHCKUX
yU4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO OBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO M TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESATEIBHOCTH YUEHOTO;

0CO3HAHKE JIMYHOTO BKJIaa B IOCTPOECHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOILICHUE K MUPY, BKIIIOUasi ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(u3nueckoi HayKe;

5) Tpy/10BOr0 BOCIIMTAHUSI:

HHTEPEC K pa3InuHbIM chepaM npodecCHOHANBHOMN ASSITEIBHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (U3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccuu u
peann30BbIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 001acTh (PU3MKK Ha
HOPOTSKEHUU BCEU KU3HU;

6) IKOJIOrM4€eCKOr0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh JKOJOTHUYECKOW KYJIBTYPHl, OCO3HAHHE TJI00ATBFHOTO XapakTepa
9KOJIOTHYECKUX MPodIIem;



IUTAaHUPOBAHKE U OCYIIECTBICHUE JEHCTBUI B OKpYy’Kalollel cpesie Ha OCHOBE 3HAHMUS Liesel
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHue OMbITa JESITeIbHOCTH SKOJOIMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 PU3HKe;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAaHHE LIEHHOCTH HAay4YHOM JesATENbHOCTH, TOTOBHOCTh B IPOLECCE U3YUEHUS (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U HUCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
basoBble Jiornyeckue 1efcTBUs:

CaMOCTOSITENIbHO (pOpMyNnHUpoBaTh W aKTyaJdU3upoBaTh MpoblieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIEeTISATh LEH IeSITeIbHOCTH, 33]1aBaTh apaMeTPhl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCCMaTPUBAEMBbIX (PM3UUYECKUX SIBICHUSAX;

paspabaTbIBaTh TUIAH peUIeHHUs MPOOIEeMbI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePHATIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTh, OLEHUBATh COOTBETCTBHUE PE3YJIBTATOB LENSM,
OIICHUBATh PUCKHU MOCJIECICTBUI 1ESITEIILHOCTH;

KOOPJAMHHUPOBATh W BBINONHATE PAOOTy B YCIOBUAX pPEATbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BJIa/IeTh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU MOHATHUSMU U MeTOAamMH (PH3MUecKou
HayKU;

BJIaJIETh HaBBIKAMHU y4EOHO-HCCIIEIOBATENLCKON M MPOEKTHON AESITEIbHOCTH B 00JIacTH
(hU3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs 33734
(hU3UYIECKOTO COMEepIKAHNS, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHUS;

BJIAJETh BHUJIAMH JESATEIBHOCTH MO MOJYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPHPETALNH,
peo0pPa30BaHMIO U TPUMEHEHHUIO B PA3IMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3IaHUN
y4eOHBIX MPOEKTOB B 00J1acTH (PU3NKH;

BBISIBJISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a7ady, BbIIBUTATh
TUTIOTE3y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIs1 JJOKA3aTelIbCTBA CBOUX YTBEPXKACHUM, 3a71aBaTh
rapaMeTpbl U KPUTEPUU PELLICHHUS;

aHAJM3UPOBATH MOJYUYECHHBIE B XO/€ PELICHUS 3314 Pe3yIbTaThl, KPUTUUECKH OLIEHUBATH
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 337a4l B 00Pa30BaTEIbHON AESITEILHOCTH, B TOM
YHClie IPU U3YICHUH (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAIIUsM, OIEHUBAThH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACSTeIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC U], TIPEIJIaraTh OPUTHHATIBHBIC TTOIX0IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33724, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.



PabGora ¢ undgopmaumeii:

BJIaACTh HABBIKAMH I1OJIYYCHUA I/IH(I)OpMaI_[I/II/I (bl/ISI/I‘ICCKOFO COACpKaHnA U3 MCTOUYHHKOB
pPa3HBIX THIIOB, CaMOCTOSATEIBHO OCYIIECTBIATh IIOWCK, aHaJIW3, CHUCTEMaTH3aIllui0 |
HHTEPIpETAIHI0 HHPOPMAIH Pa3TUYHbIX BUIOB U (HOPM MpeICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

HCIIOJIB30BAaTh CpPEACTBA I/IH(i)OpMaI_[I/IOHHI)IX N KOMMYHUKAITMOHHBIX TEXHOJIOTUHA B
pEelIeHNd KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHMS, TPABOBBIX U
ATUYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€30MaCHOCTH;

CO3MaBaTh TEKCTHI (PU3UYECKOTO COACPKAHHUA B pa3NUYHBIX (opmarax ¢ yd&€rom
Ha3HauYeHUs HH(OpPMaLIMU U LIETIEBOU ayAUTOPHUH, BBIOMpast ONTUMAaIbHYIO GOpMY IpEICTaBICHUS
Y BU3YaJIU3aIliH.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYIIECTBISTH OOIICHHE HA YpOKaX (PM3HKHU M BO BHEYPOUHOU JEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKN KOH(GIMKTHBIX CUTYaIlUH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAaraThb CBOK TOUYKY 3PEHUS C MCIIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUIYAIBHON PaOOTHI;

BbIOMpaTh TEMATUKy M METOABl COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaXXKI0I'0 WiICHA KOJJICKTHBA;

MPUHUMATh 1I€JIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH W KOOPAWHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUN, PACTIPELAENATH POJIU C YYETOM MHEHHI
YYaCTHHUKOB, O0CYXIIaTh PE3ybTaThl COBMECTHOU PabOTHI;

OIICHUBATh KaY€CTBO CBOETO BKJIAJa M KAKIOTO YJaCTHHUKA KOMAHJbl B OOIIUI pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

MpeiaraT HOBBIE MPOEKTHI, OLIEHWBATh WAEH C TO3WUIMH HOBU3HBI, OPUTHMHAJIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CUTyalHUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKEHUE, OBITH HMHUITUATHBHBIM.

PeryasiTuBHbIe YHUBEpPCAJbHbIE yUeOHbIE 1eiicTBUS
Camoopranmszaumsi:
CaMOCTOSITEIIEHO OCYIIECTBIISITh TO3HABATCIBHYIO ACATCIIBHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMHU, BBISBIIATH TPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbBHO COCTABJIATh IUIAH PEIICHUsS PAcUETHBIX M KayeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHHSI TIPAKTUYECKOM PabOThl C y4ETOM MMEIONIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTEHUI;
JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM;
pacuupsTh paMK{ y4eOHOTO TTpeIMETa Ha OCHOBE JIMUHBIX MPENOYTESHUIN;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelIeHue;
OLICHUBATH MIPUOOPETEHHBIN OTIBIT;
crocoOCTBOBATh (POPMUPOBAHUIO U TIPOSIBIICHHUIO SPYAUIIMU B 001acTU (DU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBCHB.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTE/JIEKT:



J1aBaThb OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JACSTEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaIETh HaBBIKAMU [M03HABATEIbHON peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEWCTBUN
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YNIBTATOB U OCHOBAHMIA;

WCTIOJIb30BATh MPUEMBI pe(IIEKCHH JJISl OLUCHKH CUTYAIUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI M apI'yMEHTBI APYTUX IIPU aHAJIU3€E Pe3yJIbTaTOB I€ATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATHh MOTHBBI M ApI'YMEHTBI JPYTHUX IIPY aHAJIU3€E PE3yJIbTaTOB NEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

B npouiecce noctrkeHNs TNYHOCTHBIX PE3yIbTaTOB OCBOECHHUS MPOTrPaMMBbI IO (pU3MKeE 1Jis
YPOBHSI CpeAHEro o01uero oopa3oBaHus y o0y4yaroIlIUXCsl COBEPILEHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUIEKT, MPEATOIAralonui chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJIETh HAIIPABJICHUs pa3BUTHs COOCTBEHHOM SMOLIMOHAIBHOM chepsl, ObITH YBEpEHHBIM B cebe;

caMOperyJIMpOBaHMsl, BKJIIOYAIOIIEr0 CAaMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHATIbHBIM U3MEHEHHSIM U IPOSIBIIATh
I'MOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHENl MOTHMBALIUM, BKJIIOYAIOIIEH CTPEMIIEHME K JOCTIKEHHIO LEIH U YCIEXY,
ONTHMHU3M, UHUIIUATUBHOCTD, YMEHHUE IEUCTBOBATH UCXOMs U3 CBOUX BO3MOYKHOCTEH;

SMIATUH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE JAPYIHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUN OOLIEHUS, CTIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAaUBATh OTHOILEHUS C JPYTUMHU
JFO/IbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U pa3peIaTh KOH(QIHUKTEHI.

NPEJIMETHBIE PE3YJIbTATHI

K xonmy oOyuenust B 10 kiacce mpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTD Y OO YJAFOIITUXCSI YMEHUMN

JIEMOHCTPUPOBATh HA MpUMeEpax poyib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHOM TEXHHKU M TEXHOJIOIMH, B IPAKTHYECKOU
NEeSTeTbHOCTH JIFO/IEH;

YUUTBIBATh TPAHMUIBI NPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJENeil: MaTepuanbHas
TOYKA, MHEpLUAIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TENIO, WACANBHBIA ra3, MOAEIU
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBIN DJIEKTPUUECKUN 3aps] NpU PELICHUU
(u3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUSA (MIPOLECChl) U OOBACHITH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHUS BELIECTBA M DJIEKTPOAUHAMMKHU:
paBHOMEPHOE M PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE Tel,
JIBY)KEHUE 110 OKPY’KHOCTH, MHEPLUS, B3aUMOoAeHCTBHE Tell, Tuddy3us, OpOyHOBCKOE IBUKEHUE,
CTPOEHHE KUAKOCTEW U TBEPJBIX TEJl, U3MEHEHUE 00bEMA TEJI IPU HArPEBAHUHU (OXJIAXKACHHUHN),
TEIUIOBOE paBHOBECHE, HCIApEHUe, KOHJEHCAlus, IUIaBJICHHE, KpUCTaUIM3alus, KHUIIEHUE,
BJI&KHOCTh BO3/yXa, OBBIIICHUE JABJICHUS Ta3a [IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b
MEX1y MapaMeTpaMH COCTOSIHUSI ra3a B M30IpOLIecCax, AJIEKTpU3alUs Tell, B3aUMOJEHUCTBHE
3apsIoB;



OMKCHIBATh MEXAHMYECKOE ABIKEHUE, UCTONB3Ys (hM3HUECKHe BEIWYHHBI: KOOpJUHATA,
MyTh, MEPEMEIECHNE, CKOPOCTh, YCKOPEHHEe, Macca Tella, CHJIa, UMITYJIbC Tella, KHHETHYSCKas
SHEpPrus, TMOTCHIMAJIbHAs JHEPrHs, MeXaHWdeckas padoTa, MeXaHWYecKas MOIIHOCTH, TPH
OTHMCAaHUU MPABUIHHO TPAKTOBATH PUINUECKUI CMBICIT HCTIONh3yEeMbIX BEHUNH, UX 0003HAUCHUS
Y CJAVHMIIBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMYUHY C APYTUMHU
BEJIMYMHAMU;

OMKCHIBATh HM3YyUYEHHBIC TEIIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIOIbB3YS
(¢u3nueckne BEIWYHMHBL: JAaBJIICHWE Ta3a, TeMIepaTypa, CpeaHss KHHETHYeCKas JSHEPrHs
XAa0THYECKOTO JIBMKCHHUS MOJICKYJ, CpEIHEKBAApAaTUYHAS CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOThI, BHYTPEHHSSI dHEpPrus, padoTa raza, Kod()pPUIHMEHT MOIe3HOro AEWUCTBUS TEIJIOBOTO
JBUTATEJIS; TIPH OMTUCAHUY IMPABUIHLHO TPAKTOBATH (DU3MUCCKHIA CMBICIT UCITOJIb3YEMBIX BEJIHUNH,
ux o0003HaueHUS M EIUHUIIBI, HAXOAUTh (OPMYIBL, CBS3BIBAIOIIME JAHHYIO (U3HYECKYIO
BEITUYHHY C JPYTUMHU BEITUYHHAM;

OTHMCHIBAaTh M3yUYEHHBIE SJICKTPUUYCCKUE CBOWCTBA BEIIECTBA W DJIEKTPUUYECKHE SBIICHHS
(mporiecchl), UCTIONB3Ys (GU3NYECKUE BEIMYUHBI: AIIEKTPUUECKUI 3apsiji, AJIEKTPUUECKOoe MoIe,
HanpsDKEHHOCTh  TIOJIS, TOTCHIMAJN, PAa3HOCTh TOTEHIIMANIOB; TPU OIMCAHWUU MPABUIBHO
TPaKTOBaTh (PU3UUYECKUI CMBICT HCIOJIb3yEeMbIX BEIMYMH, MX OO0O3HAYEHUS W CIAWHHIIBL
yKa3bIBaTh (OPMYIIBI, CBA3BIBAOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUUYUHAMU;

AHATM3UPOBATh (PU3UYCCKUE TPOIECCHl M SBIICHUS, UCTOIB3Ys (PU3NYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HproToHa, 3aK0H COXpaHECHHs
MEXaHMYECKOW PHEPTHH, 3aKOH COXPAaHEHUS MMITYJIbCA, IPUHIIUI CYNEPIIO3UIIUNNA CUJI, TTPHHIIUTL
PaBHOTIPABUS WHEPIHATLHBIX CHCTEM OTCYETA, MOJIEKYIIPHO-KHHETHYCCKYIO TCOPHIO CTPOCHHUS
BEIIIECTBA, Ta30BbIe 3aKOHBI, CBS3b CpEIHEH KWHETHUYECKOW SHEPTHH TEIUIOBOTO JIBHXKEHUS
MOJICKYJI C aOCOJIFOTHOM TeMIEepaTypoil, MEpBhI 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHCHUS
ANEKTPUUIECKOTO 3apsija, 3akoH KyiioHa, mpy 3TOM pa3Indarh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIpaKEHUE U YCIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHSITE OCHOBHBIC IPUHIIMIIBI ACHCTBHS MAIlIUH, TPUOOPOB U TEXHUIECKUX YCTPOUCTB;
pasnyaTh yCIOBUS UX O€30MaCHOTO MUCIOJIb30BaHUS B TIOBCETHEBHON KU3HH,

BBITIOJHATh SKCIEPUMEHTHI 1O HCCICIOBAHUIO (PU3NYECKUX SIBICHUN M MPOIECCOB C
WCIIOJIb30BAHUEM  TIPSIMBIX W KOCBEHHBIX HM3MEPCHHU, TIpU ITOM  (OPMYIUPOBATH
npoOJieMy/3a1auy U THIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/I0KEHHOTO
000pyIOBaHus, IPOBOIUTH OIBIT U (HOPMYIIHUPOBATH BHIBOBL;

OCYIICCTBIISATh TMPSMBIE W KOCBCHHBIC W3MEPCHHS (DH3MUSCKHX BEIWYUH, TPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIMOCO0 M3MEPEHHS W HCIIOJIB30BAaTh HW3BECTHBIC METOJBI OICHKHU
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIE0BaTh 3aBUCUMOCTH MEXKIY GU3MYECKUMH BETMYMHAMU C UCTIOJIb30BAHUEM MPSIMBIX
W3MEpEeHul, MpHU TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3yJIbTAThl IMONYYCHHOUN
3aBUCHUMOCTH (PU3NYCCKUX BEJTUYMH B BUJIC TAOJIUI] ¥ Tpa(UKOB, JeTaTh BEIBOJIBI 110 PE3yJIbTaTaM
HCCIEI0BAHNS;

coOmrofaTh mpaBwia 0€30MacHOr0 TPyAa MPH MPOBEACHUM HCCICIOBAHUN B paMKax
y4eOHOr0 OIKCIIEPUMEHTa, YUCOHO-UCCIICIOBATEIIBCKOW W TIPOSKTHOW JIEATCIIBHOCTH C
WCIOJIb30BaHUEM U3MEPUTENIbHBIX YCTPONUCTB U JIA0OpATOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHbIE 3aJayd C SBHO 3aJaHHOM (PHU3MUECKOM MOJENbI0, HCIOJIB3YS
(u3uyeckre 3aKOHBI M IPUHIIMITEI, HA OCHOBE aHAJM3a YCIOBHUS 3a7aud BBIOUPATH (PU3HUYECKYIO
MOJI€Nb, BBIICATh (PU3UYECKUE BEIUMYMHBI U (OPMYIbl, HEOOXOAMMBIE g €€ peIIeHHUS,
MIPOBOAMTH PACUEThI U OIICHUBATH PEAIbHOCTH IMOJTYICHHOTO 3HAYCHHS (PU3NICCKOM BEJTMUMHBI,



pelaTh KayecTBEHHBbIE 3aJaud: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEUMBYIO ILIETIOUKY
paccyKIeHHU C OOPOi HAa N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3UYECKUE SBICHUS;

WCIIOJIb30BAaTh MPH PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE THPOPMAIIMOHHbIE TEXHOJIOTHU
JUIs TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIpPETAlMH W TPEACTaBICHUs Yy4eOHOW M HayyHO-
OIS PHOM HH(DOPMALIUH, TOTyYEHHOH U3 pa3IMYHbIX HCTOYHUKOB, KpUTUYECKH aHATTHM3UPOBATh
MOJIy4aeMyto HHPOPMAIHUIO;

MPUBOUTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYXAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHNUSA 110 (PU3UKE B TOBCETHEBHOM XKU3HHU JUIsl 0OecTIedeHUs
6€3011acHOCTH MpHU 00pallleHNH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, I COXPAHEHUS
3/10pOBbS U COOTIOACHHSI HOPM AKOJIOTMYECKOT0 MOBEIEHUS B OKPYKAIOLIEH cpejie;

paboTatTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYIIBL, PALMOHATIBHO paclpeieisTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENIHOCTh B
HECTAHJAPTHBIX CUTYyallUsAX, aJ€KBaTHO OLCHMBATH BKJAJ Ka)JOr0 W3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMOi POOJIEMBI.

K xonmy oOyuenust B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTD Y OO YJAFOIITUXCSI YMEHUN

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHHKU U TEXHOJIOIMH, B IPAKTHUYECKOU
NeSITeTbHOCTH JII0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMUIBI TNPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENIeH: TOUYEeUHBIN
AEKTPUYECKUH 3aps]l, JIyd CBETa, TOUEUHBI HCTOUHUK CBETA, siIepHasi MOJIeTIb aTOMa, HYKJIOHHAs
MO/1eJIb AaTOMHOTO sipa MPH peleHNH (PU3NYECKHX 3a/1a4;

pacmno3HaBaTh (hu3MUYecKue SBICHUS (MPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN M KBAaHTOBOM (DM3MKH: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, ACHCTBME MAarHUTHOIO IIOJII Ha MPOBOJHUK C TOKOM W ABWXKYIIMHCA 3apsi,
JIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE pacIIPOCTPAHEHUE CBETA, OTPAKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus M MNOJAIpU3aLuUs CBeTa, JUCIEpCUsl CBeETa,
dhoroanexkrpuueckuii 3pdext (pororddexT), cBeTOBOE HaBICHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UICKYCCTBEHHAsl PaJUOAKTUBHOCTB;

ONMCHIBATh M3YYECHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MTPOBOAMMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHUS (TIPOLIECCHI),
UCHONb3ysd (U3NYECKHE BEIWYMHBL: JJIEKTPUUECKUM 3apsl, CHiIa TOKa, 3JIEKTPHUUECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh IIOTEHIIUAJIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLMsS MarHMTHOro Imouid, cuia Amnepa, cwia JlopeHna, MHIYKTHBHOCTb
KaTyLIKH, SHEPrHsl 3JIEKTPUUECKOr0o M MAarHUTHOrO MoJiel, mepuoJ M 4acrtora KojeOaHUil B
Kosie0aTeTbHOM KOHTYpE, 3apsii M CHJla TOKa B MPOIECCe TApMOHUYECKHUX AJIEKTPOMArHUTHBIX
KosnebaHui, (POKyCHOE pacCTOSHME M ONTHYECKas CUiIa JIMH3blL, NPH OINUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UYECKHIM CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYECHUS U EIUHUIIbI,
yKa3bIBaTh (OPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BETUUYUHAMU;

OINUCHIBATh H3YYEHHbIC KBAHTOBBIC SIBJIEHUS U MPOLECCHI, HCHONb3Yysd (PU3MUECKue
BEJIMYHUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUS U
UMIyJabC (OTOHA, TMEpPUOJ ToJypachana, JHEeprust CBSI3UM aTOMHBIX SAep, HpU OMHCAHUU
NIPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HAUYEHUs U



€IVHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3bIBAIOLINE NAHHYIO (U3MYECKYIO BEIUYHHY C IPYTHUMH
BEJIMYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NUECKON BETUUNHBI;

aHAIM3UPOBATh (PU3MYECKUE TMPOILECCHl U SBICHUS, HCHOJIb3Ys (PHU3NUECKUE 3aKOHBI U
OpUHIMIBL: 3akoH OMa, 3aKkOHBl IOCIEOBATEIBHOIO M  IAPAJUIENBHOIO COEIUHEHHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHua, 3aKkoH 3JIEKTPOMAarHUTHOW  WMHIYKLMH, 3aKOH
MIPSIMOJIMHEIHOTO PAcIpOCTPaHEHUs CBETa, 3aKOHBI OTPa)KeHUs CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHUE DHHIITeHA U151 poTod(h(heKTa, 3aKOH COXpaHEHHUS PHEPT UM, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH COXPAaHEHUS JIEKTPUYECKOrO 3apsia, 3aKOH COXPAaHEHHs MAacCOBOIO 4YMCIIA,
noctynatel bopa, 3akOH pajMOaKTUBHOTO pachaja, MpH OSTOM pas3inyaTh CJIOBECHYIO
(OopMYIMPOBKY 3aKOHA, €ro MaTeMaTW4YeCKOe BBIPAXXEHHE M YCJIOBUS (TpaHUIbl, 00JacTH)
MIPUMEHUMOCTH;

OTIpEe/eIIATh HANpPaBlIEHHWE BEKTOPAa MHIYKIMM MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuibl AMniepa u cuisl JlopeHna;

CTPOUTH U ONMHCHIBATh N300pakeHHe, CO3/1aBaeMOe TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh HKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3MUECKUX SBICHUH M TNPOLECCOB C
WCTIOJB30BAHUEM TPSIMBIX M  KOCBEHHBIX HW3MEpPEHHH: Tpu 3TOM  (HOPMYIHPOBATH
npoOJieMy/3a1auy U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEITIOKEHHOTO
000pynoBaHus, IPOBOIUTE OMBIT U (HOPMYIHPOBATH BHIBOIBL;

OCYIIECTBIISITh TpPSIMbIE W KOCBEHHBIE H3MEpPEHHs (U3MUECKUX BEIWYHH, IMPH ITOM
BbIOMpaTh ONTHUMAJIbHBIM CIMOCO0 M3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIbI OICHKHU
MOTIPEIIHOCTEN U3MEPEHU;

HCCJeI0BaTh 3aBUCUMOCTH (PU3NUECKUX BEJIMUMH C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHUN:
MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3ybTAaThl MOJYYCHHON 3aBUCUMOCTHU
¢u3nYecKkux BENUYMH B BHAC TaOMUIl W Tpa(uKOB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
HCCIeIOBaHUS;

coOmrofaTh mMpaBwia 0€30MacHOro TpyAa MPU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 IKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM UM TMPOEKTHOW JEATENIbHOCTH ¢
WCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPONUCTB U JIa0OpaTOPHOTO 000PYAOBAHUS;

pemaTh pacuéTHbIE 3aJayd C SIBHO 3aJlaHHOM (U3UYECKONl MOJENbI0, HCHONb3Ys
(u3nyeckye 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHaJIM3a YyCJIOBUS 3a7aud BbIOUPATh GU3UYECKYIO
MOJIeNb, BBIIEIATh (U3NYECKHUE BEIUYMHBI U (OPMYIbI, HEOOXOAMMBbIE Al €€ pelleHus,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEAbHOCTH IMOJYY€HHOT'O 3HAaYECHUs (PU3NUECKOI BETHUUHBI;

pemath KayecTBEHHbIE 3aJadyM: BBICTPAUBATH JIOTMUECKH HENPOTHUBOPEUHMBYIO ILIETIOUKY
paccyXIeHul ¢ ONOpoil Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

WCTOJI30BATh MPU PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbBIE HHPOPMAIMOHHBIE TEXHOJIOTHU
JUIsL TIOMCKa, CTPYKTYPHUpPOBaHUS, HMHTEPHpPETALMU M TPEACTABICHUS Y4eOHOW M HAay4HO-
MOMYJSIPHOM HHGOPMAIUH, TOTYYEHHON U3 PA3TMYHBIX UCTOYHUKOB, KpUTHUUECKH aHATTU3UPOBATh
MoJTy4aeMyro HH(opMaImro;

OOBSACHATH MPUHIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anydaTh
yCIIOBHUS UX O€30M1aCHOT0 MCIIOJIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

MIPUBOJUTH NMPUMEPHI BKJIa/Ja POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIOJIH30BATh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B TOBCETHEBHON KHU3HH JIJIs1 00ECTICUSHUS
0€30MacHOCTH NpU OO0paIEHUH ¢ MPUOOPAMU M TEXHUYECKUMHU YCTPOMCTBAMM, JIJISi COXPAHEHUS
3JI0pPOBbS U COOTIOACHHSI HOPM KOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH cpeie;



paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IUYHBIX COLMAIBHBIX poJieH, MIIaHUPOBaTh PaboTy
IpyNNbl, pPalMOHAIBHO pacHpelessiTh OOSA3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJApPTHBIX CUTYallUAX, a/IeKBATHO OLIEHMBATh BKJIAJ KaX/IOTO U3 YYaCTHUKOB TPYIIIbI B
peleHre paccMaTpuBaeMOi POOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpamMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThbI
pecypcsl
Pa3nen 1. DU3UKA U METO/JIbIl HAYYHOI'O ITO3HAHU S
11 ®du3uKa U METObl HAYYHOTO MMO3HAHUS 2 bubamorexa LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Paznea 2. MEXAHUKA
bubnunorexa LIOK
2.1 K
AHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka LIOK
2.2 7
Auramiica https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
2. 1 1
3 3aKOHBI COXpaHEHUSI B MEXAHUKE 6 https://m.eds0o.ru/7fA1bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOM 9 1 bubnuorexa [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bubmunorexa IHOK
32 OCHOBEI TEPMOAHHAMIIKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIe COCTOSTHUSI BEIIECTBA. 5 but6mmoreka [IOK

®da3oBbIe EPEXOIbI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Pa3nen 4. DJIEKTPOANHAMUKA
- nekTpocTaitia 10 ﬁﬁgfff/miﬁf/7f4lbf7z
42 [TocTossHHBIN 3JIEKTpUYECKUH TOK. TOKH 13 2B bubnuorexa [JOK
B PA3JIMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 23
OBLIEE KOJIMYECTBO YACOB I10 68 4

[NPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/m Konrpoabusie | IlpakTnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MaruautHoe nose. DJIeKTpoMarHiuTHas bub6mmorexa [IOK
11 12 1 3
MHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 12
Pa3nea 2. KOJIEBAHUA U1 BOJTHBI
21 MexaHudeckue U 3J1€KTPOMarHUTHBIE 9 1 bubmmorexa [IOK
' KoJIe0aHMs https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKHe U 3JIEKTPOMarHuTHbIC 5 1 bubmuorexa [IOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bubmuorexa [IOK
2.3 O 11 3
A https://m.edsoo.ru/7f41c97c
Hroro no pazneny 25
Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI crielIMaIbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHTEBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 Dneme KBAaHTOBOM OITHK 6 bubnmorexa LIOK
. JIEMEHTHI KBAHTOBOU ONTHKH
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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s Crroonme arona A bu6nmmoreka [IOK
. POEHHE aTo https://m.edsoo0.ru/7f41c97c
bubmuorexa [IOK
4, A
3 TOMHOE€ AJIpO 6 https://m.edsoo.ru/7f41c97c
Hroro no paznery 16

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHN

5.1 DJEeMEeHTBI aCTPOHOMHU M aCTPOPUIUKU 7 BH6H_HOTeKa Lok
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
o OBobmaroee nostopere 4 ﬁﬁgffféf.eeﬁiiﬂﬁnmmgn
Htoro mo paznery 4
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
MPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl CpeHero 001ero 0d0pa3oBaHus

10.1

JleMOHCTpHUpOBaTh Ha NpUMEpax pojdb U MecTo (U3HKU B
(GbopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTUHBI MHUPA, B Pa3BUTHHU
COBPEMEHHOU TEXHUKU U TEXHOJIOTUH, B IPAKTUUYECKON J1eATETbHOCTH

moaen

10.2

Y4uTHIBaTh TPAaHULIBI TPUMEHEHUS N3YYEHHBIX (PU3NYECKUX MOJIENIEH:
MaTepualibHas TOYKa, WHEpLUAIbHAS CUCTeMa OTcuéra, abCOJIIOTHO
TBEPAOE TEJI0, UJICAIBHBIN I'a3; MOJEIU CTPOSHHUS Ia30B, )KUJIKOCTEN U
TBEPABIX TeJ, TOYCUHBIA JJIEKTPUYECKUH 3aps] — IpU pELICHUU

bu3nUecKux 3a1a4

10.3

PacnoznaBath puzmdeckue siBieHUs (IPOLECChl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpHH
CTPOEHHS BellecTBAa M D3JIEKTPOJAMHAMHUKU: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE TIPSIMOJIMHEHHOE JIBI)KEHUE, CBOOOIHOE TaJCHHE
TeJ, NBWKEHHUE IO OKPYXHOCTH, WHEpIUS, B3aUMOJICHCTBUE Tell,;
nuddy3usi, OpPOYHOBCKOE [BIM)KEHHE, CTPOEHHE JKHMIKOCTEH U
TBEPABIX TeN, W3MEHEHHE O00bEMa Tel TMpU HarpeBaHUH
(oxnaXkIeHHWH), TEIUIOBOE paBHOBECHE, HCHapeHHe, KOHJIEHCAIIMs,
MJIaBJ€HUE, KpUCTANIM3alus, KHIEHUE, BIAKHOCTh BO3/AYyXa,
MOBBIIIICHUE JaBJICHHUS Tra3a IpH €ro HarpeBaHHH B 3aKPHITOM
cocyle, CBf3b MEXIy [apaMeTpaMd COCTOSHUS TIa3a B

Hu3oInpoueccax; JCKTpuU3anusd T, B3aUMO/ICHICTBHE 3apsaa0B

10.4

OnuchiBaTh MEXaHMYECKOE JBIKEHHE, HCIONb3Ys (pU3HUecKue
BEJINYUHBI: KOOPJIUHATA, IYTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tena, CWJIA, UMIYJIbC Tela, KUHETUYEeCKas DHEeprus,
MOTEHIMATbHAs HHEpPIus, MeXaHudyeckas paboTa, MeXaHWYecKas
MOIITHOCTh; TPH ONHCAHWU TPABWIBHO TPAKTOBATh (U3NIESCKHUIA
CMBICJI HCHOJB3YyEeMBIX BEJIMYMH, MX OOO3HAUEHUS W CIMHHUIIBL,
HaXOJUTh (POPMYJIbL, CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY

C ApyYruMu BECIIMYMHAMU

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBELIC CBOMCTBAa TEJI H TEIIOBBIC

SABJICHUA, HUCIIOJIB3Yys (1)I/I3I/I'-IeCKI/Ie BCJINMYHUHBI. OaBJICHUE Tasa,




TeMIepaTypa, CpeaHss KUHETHYECKas DHEPrus XaoTUYECKOro
INBHJKCHUS MOJIEKYJ, CPEIHEKBaJpaTHU4Has CKOPOCTb MOJIEKYII,
KOJMYECTBO TEIUIOTHI, BHYTpPEHHAs DSHeprus, pabora rasa,
KO3((UIUEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTels; INpHU
ONMCAaHUU  NPAaBWIBHO  TPaKTOBaTh  (U3MYECKUH  CMBICT
MCIONIb3YEMBIX BEJIMYUH, UX O003HAYCHHS] M €IUHUIIBI, HAXOAUTD
(GbopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIUYHHY C

JPYTUMH BEJIUYUHAM

10.6

OnuceiBaTh M3YYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BeIECTBA U
JNEKTpUYECKUE sBIEHUS (TPOIECCHl), HCIONB3ysd (PU3NIECKUE
BEJIMYUHBI:  DJICKTPUYECKUW  3apsil,  JIJICKTPUUYECKOe  TI0Jie,
HaIpsHDKEHHOCTh TOJS, TOTEHIMANI, Pa3HOCTh IOTEHIIMAJIOB; TPH
OMHCAaHWUU  TPABWIBHO  TPaKTOBATh GU3MYECKUH  CMBICT
WCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAYCHHS W €IWHUIIbI; YKA3bIBATh
(b opMyIibl, CBSA3BIBAIOLINE JAHHYIO PU3NYECKYIO BEIMUUHY C APYTUMU

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKUE IMIPOLECCHl M SBJICHUS, HCIIONIB3Ys
¢du3HyUecKre 3aKOHBI M IPUHIUIIBI: 3aKOH BCEMHUPHOTO TATOTeHHS, |,
I1 u 111 3axonb! HhIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH,
3aKOH COXPaHEHHUS UMITYJIbCA, IPUHIINT CYNEPHO3UIIIH CUJI, IPUHIINT
pPaBHONPABHs HMHEPLUUAIBHBIX CHCTEM OTCUETa; MOJEKYJSIPHO-
KWHETUYECKYIO TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeaHel KMHETHYECKOW HHEPruu TEIJIOBOTO JIBWKEHHS MOJEKYI C
abCOIJIIOTHOW TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHs DJIEKTPUYECKOTo 3apsijia, 3akoH KynoHa; mpu 3ToM
pas3nyaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA, €T0 MaTEMAaTHUECKOE

BBIP@KECHHUE U YCIOBUS (TPAHMIIBL, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TMPHUHIUIMBI JCUCTBHUS MAIINH, MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HUX O€30MacHOro

HCIIOJIBb30BaHUs B HOBCCI[HCBHOﬁ KHN3HU

10.9

BrImonssaTs OKCIICPHUMEHTEI 11O UCCIICAOBAHHIO (1)H3I/I‘-I€CKI/IX SIBJIEHUU
U TIPOLIECCOB C MCIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX M3MEPCHUH;
pU 3TOM (POPMYITHPOBATH MPOOIeMy (3a1a9y) ¥ TUIIOTE3Yy YIEOHOTO
OKCHEPUMEHTa,  cOoOMpaTh  YCTAHOBKY W3  NPEJIOKEHHOTO

000pynoBaHus, MPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

10.10

OcymiecTBIATh MpsiMble W KOCBEHHBIE H3MEpeHUs (U3HUECKUX
BEJIMYMH; TPU 3TOM BHIOMpATh ONTUMAIBHBIA CIOCOO M3MEPEeHHS U

HCIIOJB30BAaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeMHOCTeﬁ I/I3MepeHHﬁ




10.11

I/ICCJ'IC,Z[OBaTB 3aBUCUMOCTH MCIKAY (1)I/ISI/ILIGCKI/IMI/I BCJIIMYNHAMH C
HCITIOJIb30BAHHUEM TIPAMBIX HSMCPGHI/Iﬁ; IIpu 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (bI/IKCI/IpOBaTB PE3YyIbTaThbl HOHy‘IGHHOﬁ 3aBUCHUMOCTH
(I)I/IBI/I‘-ICCKI/IX BCJIMYHH B BUAC Ta6J'II/ILI u rpa(l)I/IKOB, JA€JIaTh BBIBOAEI 110

pe3yibTaTaM HCCICAOBAHUA

10.12

CoOnromate mpaBuia 0e€30MacHOrO0 TpyAa IMpU  MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOTO »JKCIEepUMEHTa, y4yeOHo-
UCCIIEI0BATENIbCKON U MPOEKTHON AESITENbHOCTU C MCIOJIb30BAaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYLOBaHHS

10.13

Pemate pacué€THble 3a7auu ¢ SBHO 33JJaHHON (PU3UUECKO MOJENbIO,
UCTIONB3Yysl (PM3NYECKHE 3aKOHBI W MPUHIUIBI, HA OCHOBE aHaIM3a
YCIOBHSA 33Jaydl  BBIOMpATh (U3WYECKYI0 MOJENb, BBIICIATH
¢buznyeckre BeIUUYUHbBI U POPMYJIIbl, HEOOXOIUMBIE NS €€ peleHUs,
MIPOBOAMTH pacu€Tbl M OLEHUBAThb PEaJbHOCTh MOJYYEHHOTO

3Ha4YeHHS (PU3UUECKOM BEITUUYNHBI

10.14

Pemiate  kauecTBEHHbIE  3aJa4d:  BBICTPAUBATH  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKIEHUHN C OMOPOIl HA U3yYECHHbBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘IGCKI/IC SABJICHUS

10.15

Hcnonp3oBaTh Mpu pemieHud Y4eOHBIX 3aJad COBPEMEHHbIE
nH(GOPMALIMOHHbIE TEXHOJOTUU IJIsi TIOMCKa, CTPYKTYpPHUpPOBaHUS,
UHTEpIIpETallMi U TPEJCTaBiICHHUS y4eOHOM W HAyYHO-TIOMYJISIPHON
uH(pOpMalIKH, MOJIYYEHHON U3 Pa3NUYHbIX UCTOYHUKOB; KPUTHUECKH

AHAJIM3UPOBATDH IMOJIYy4aCMYHO I/IH(I)OpMaLII/IIO

10.16

[IpuBoANTH MpUMEpPHI BKJIAZa POCCHUMCKHUX U 3apyOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOpETHUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KM3HM Ui o0ecriedeHHss O€30MacCHOCTH TpU  OOpalleHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMH, JJsI COXpaHECHHUS
30pOBbsl U COOJIONEHUS HOPM DKOJIOTUYECKOIO IOBEJIEHHUS B

OKpY>Karollen cpene

10.18

PaboTaTh B rpyIimie ¢ BHITOJIHECHHEM Pa3IMIHBIX COIUATBHBIX POJICH,
IJIAHUPOBATh  PabOTy TPYIIBI, PANUOHATBHO  PACIPEACIATH
00s13aHHOCTH H TUJIAHUPOBATh JEATECIBHOCTH B HECTaHAAPTHBIX
CUTyaIlusX, aJeKBaTHO OIICHWBAThH BKJIAJl KaKJIOTO U3 YYACTHHKOB

I'PYIIIBI B pELIEHNE paccMaTpUBaeMoi MpoOIeMbl




11 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NMPEAMETHBIC PE3YyJIbTAaThl OCBOCHUSA OCHOBHOM
06p330BaTeJILHOﬁ nporpamMmmal CpeaIHeEro oﬁmero 06pa3OBaHI/IH

JleMoHCTpHpOBaTh Ha NpUMEpax pojdb U MecTo (U3UKH B
(hopMHUpPOBaHUK COBPEMEHHOW HAYYHOW KApTHUHBI MUpPA, B PA3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHU, B MPAKTUYECKOM NEATEIIbHOCTH

JIFOJIeH, TIETTIOCTHOCTh U €AMHCTBO (PM3HUECKONU KapTUHBI MUPA

11.2

Y4uUTHIBaTH TPAHULIBI TPUMEHEHHS U3YUYEHHBIX (PU3MUECKUX MOJIETICH:
TOYEYHBIN 3JIEKTPUUECKUH 3apsij, siAepHas MOJIeNIb aTOMa, HyKJIIOHHAs

MOJCIJIb aTOMHOTO AJipa IIPU pCIICHUN (bHSquCKI/IX 3aaa4

11.3

Pacnio3naBate ¢uszudeckue sBaeHUS (TIPOIECCHI) U OOBACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJMHAMUKM M  KBAHTOBOM  (DU3UKU:
AJIEKTpUYECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOe  JIeHCTBHA  TOKa,  B3aMMOJAEWCTBUE  MAarHMTOB,
AJIGKTPOMArHWTHAasE MHAYKIUS, JEHCTBME MAarHMTHOTO TOJS Ha
IPOBOJHUK C TOKOM W JBWKYIIMICS 3apsil, 3JEKTPOMAarHUTHBIC
Kosie0aHus W BOJHBI, NPSMOJMHEWHOE pPAaclpOCTpaHEHHE CBETa,
OTpaXeHHe, TMpeloMjieHHe, uHTepdepeHuus, audpakuus u
MOJISIPU3ALINS CBETA, TUCTIEPCHS CBETA, (POTOIEKTPHUECKUI A deKT
(poroaddekr), cBETOBOE IaBICHHWE, BO3HUKHOBEHHE JMHEHYATOTO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHAass W HCKYCCTBEHHAs

pPaarOaKTUBHOCTD

114

OnwuceiBaTh W3y4YCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE,
MarHUTHBIE, ONITHYECKUE, DIIEKTPUIECKYIO TPOBOIUMOCTD PA3IMIHBIX
Cpea) U DISKTPOMArHUTHBIC SBJICHHUS (TIPOIECCHI), HCTOIB3YS
¢du3nveckne BEIMYWHBL DIIEKTPUYCCKUH  3apsii, CHIAa TOKa,
AJIEKTPUUYECKOE  HANpPsDKEHHE, DIIEKTPUYECKOe  CONPOTHUBIICHUE,
pa3HocTh noteHuuanos, JJC, paboTa Toka, MHIYKIHUS MarHUTHOT'O
nois, cwia Awmnepa, cuia JlopeHIa, MHAYKTUBHOCTh KAaTyILIKH,
SHEPrus HJIEKTPUYECKOrO0 M MArHUTHOTO MOJIEH, Mepuo] U 4acTora
Kosie0aHMi B KOJIeOAaTeIbHOM KOHTYpE, 3apsi/i M CHJIa TOKa B IpoLiecce
FapMOHUYECKHX  3JEKTPOMAarHUTHBIX  KojeOaHuii,  (oKycHOe
paccTosiHAE W ONTHYECKasi CHJIa JIMH3BI; IPU OMUCAHWUU TPABHIBEHO
TPaKTOBaTh (PU3MUECKUII CMBICI HCIONB3YyEMBIX BEIUYMH, WX
00O3HAUeHHWsI W EIWHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE

TaHHYIO0 (PU3MYECKYI0 BEJTMUUHY C IPYTUMHU BEIIMYMHAMHI
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OnuceiBaTh HM3y4YEHHBIE KBAaHTOBBIC SIBJICHUS M IPOLECCHI,
UCHOJNB3Ys (pU3MUeCKHe BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs U MMITYJIbC (HOTOHA,
IIEpUOJ MOJIypacIana, YHEPIys CBA3U aTOMHBIX A€p; IIPHU ONUCAHUU
IPaBWIBHO TPAaKTOBaTh (UINYECKUH CMBICT  MCIOJIb3YyEeMbIX
BEJIMYMH, MX OOO3HAUYEHHS U EIWHUIBI; yKa3bBaTh (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH

BCIIMYHMHAMU, BBIYUCIIATH 3HAYCHUC (1)H3PI‘-I€CKOﬁ BCIIMYHUHBI

11.6

Ananmu3upoBaTh (U3NYECKHE TPOLECCHl M SBJICHUS, HCHOIb3Ys
¢usnyeckue 3aKOHBI M NPUHUMOBL 3akoH Oma, 3aKOHBI
[IOCJIEJIOBATENILHOTO M MapajuleIbHOIO COEJAMHEHHUS IPOBOJHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 2JIeKTPOMArHUTHOM UHAYKIMH, 3aKOH
MPSIMOJIMHEIHOT'O pACIIPOCTPAaHEHUs CBETA, 3aKOHBI OTPAaYKEHUS CBETA,
3aKOHBI  MPEJIOMJIEHHS CBETa, YpaBHEHHE OWHIITEWHA IS
dboTodrddexTa, 3aKOH COXpaHEHUS DHEPTUHM, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHs DJJIEKTPUYECKOro 3apsijia, 3aKOH
COXPAaHEHHs MaccoBOrO 4ucia, MocTyldatsl bopa, 3akoH
paZMoOaKTUBHOIO pacrajga; IMpH 3TOM pa3iuyaTh CJIOBECHYIO
(GOopMyIUpPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BhIPAXKEHHUE U YCIOBHS

(rpaHubl, 061aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIllpaBJICHUEC BCKTOpAa HWHAYKIHUHW MArHUTHOT'O I10JISA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITL Hn OIIMChbIBAThb 1/1306pa>1<eHI/Ie, COo3JaBacMO€ IIJIOCKHM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEI0BAaHUIO (PU3HMUECKUX SBICHUN
U TIPOLIECCOB C UCIIOJB30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpPMYIHPOBATE IPoOIEMy (3a1a4y) U TUIOTE3y Y4eOHOTro
SKCHEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOI'O

000pyI0BaHus, MPOBOJIUTH OMBIT U (POPMYJIUPOBATH BHIBOBI

11.10

OcymiecTBiATh TpsSMBIE ¥ KOCBEHHBIE HM3MEpeHHs (HU3MUeCKuX
BEJIMYMH; IPU 3TOM BHIOMpATh ONTUMAJBHBIA CHOCOO M3MEpEHMs U

HCITIOJB30BaTh N3BCCTHBIC MCTOAbBI OICHKN HOFpGHIHOCTGI\/JI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BETUYHH C UCTIOIB30BAHHEM
MpSIMBIX U3MEPEHUH; TPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUPOBATh PE3yJAbTATHl TOJYYCHHOW 3aBHCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BHJIC TAOJIUII ¥ TpaUKOB, JIeJaTh BRIBOBI 110 PE3yJIbTaTaM

HUCCIICJOBaHUA




11.12

Cob6mrogaTe mpaBuiia 0€30MacHOrO0 Tpyda NpH MPOBEICHUU
UCCNEIOBAaHUNA B paMKax Yy4eOHOro JSKCIepUMEHTa, Y4eOHO-
HCCIIe1I0BATENbCKON U MPOEKTHOM JESATENbHOCTH C UCTI0JIb30BaHUEM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMS

11.13

Pematp pacu€THble 3a1auu ¢ IBHO 3aJJaHHOW (PU3UUYECKON MOJIETBIO,
UCTIONB3YS (PM3MUECKHe 3aKOHBI UM MPUHIIUIBI, HA OCHOBE aHallM3a
YCIOBUS 33/1aud  BBIOMpPATh (PU3UYECKYI0 MOJIElb, BBIIETAThH
¢u3nveckre BeTMYUHBI U (POPMYIIBI, HEOOXOAUMBIE I €€ pPelIeHus,
MPOBOAUTH pPACUYETBl M OLEHHUBATH PEAJTBHOCTH IMOJYYEHHOIO

3HaYeHUS! GPU3HMUECKON BETNIHHBI

11.14

Pemate  kauecTBEHHbIE  3aJa4yd:  BBICTPAaUMBATh  JIOTUYECKHU
HENPOTUBOPEUMBYIO LIEMIOYKY PACCYKICHUM C OMOPO HA U3yYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SIBIICHUSA

11.15

Hcnonp3oBaTh Mpu pelIeHUH Y4EeOHBIX 3aJad COBPEMEHHbBIE
MH(OpPMalIMOHHbIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYPHpPOBaHMUS,
MHTEPIIPETallMi U NPEACTaBICHHUS y4eOHOW M HayYHO-TOMYJISIPHOM
nH(pOpMaIIKH, MOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOTY4aeMyl0 HHPOPMAIUIO

11.16

OOBACHATH IIPHUHIUIIbLI ,HCP'ICTBHH MalllMH, HpI/I60pOB N TCXHUYCCKUX
YCTpOﬁCTB; pas3jiniaTth YCJIOBHA HX 0€e30I1acHOI0 MCHOJIL30BAaHUS B

HOBCCHHCBHOP'I KHN3HU

11.17

[IpuBoauTH MpUMeEpHI BKJIaJa POCCHUMCKUX M 3apyOekKHBIX yUEHBIX-
(U3HMKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnons3oBaTh TCOPCTUYCCKHUEC 3HAHUSA I10 (I)I/I3I/IK6 B HOBCGHHGBHOﬁ
KU3HU  TJIA obOecrieucHUsT 0OC30IMaCHOCTH npu O6paH_[eHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTPOﬁCTBaMH, AL COXpaHCHUS
3A0POBbA U CO6J'IIOI[€HI/I$I HOPM D3JKOJIOTMYCCKOTO TIIOBCACHUA B

OKpY>Karollen cpene

11.19

PabGotaTh B rpyIme ¢ BBIIIOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TPYIIBL,  PAlMOHAIBHO  PacIpeAeysTh
O0SI3aHHOCTH H IUTAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyalUsX, aJCKBAaTHO OLEHUBATh BKJIAJl KaXKIOTO U3 YYACTHHUKOB

IPYIIIBI B pEIEHHE paccCMaTpUBaeMoil pooieMbl




ITPOBEPSAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox
pasaena

Kox nposepsiemoro
3JIEeMEHTAa

IIpoBepsieMble 1€MEHTBHI COleP:KAHUS

OU3NKA 1 METObI HAYHYHOI'O ITO3HAHU A

11

®uszuka — Hayka o mnpupojge. HaydHbie
METO/1bl TO3HAHUS OKpY»Karoliero mupa. Ponp
JKCIIEPUMEHTa W TEOpUH B  Ipoliecce

MO3HAHUS NPUPOBL. DKCIIEPUMEHT B (pU3UKeE

1.2

MonenupoBanue (U3HYECKUX SIBICHHA U
MPOLECCOB. Hayunbie TUIIOTE3BI.
@usznueckue 3aKOHbl U TeOpUM. [ paHuUIbI
MIPUMEHUMOCTH (buznueckux 3aKOHOB.
[Ipuauun coorBercTBusa. Ponb u  mMecto
¢bu3ukn B (GOPMUPOBAHUU COBPEMEHHOMN
Hay4HOM KapTHUHBI MHUpPa, B MPAKTUYECKOMN

IEATEILHOCTH TIOAEH

2.1

MEXAHHUKA

#i##HPartH#KMTHEMATHUKA

2.11

Mexannueckoe IBUKEHUE.
OTHOCUTEIBbHOCTE MEXAaHUYECKOT'O

newkeHus. Cucrema orcuéra. Tpaekropus

212

[epemerenue, CKOpocTh (CPEIHssl CKOPOCTb,
MTHOBEHHAass  CKOPOCTb) U YCKOpPEHHE
MaTepUAILHOW TOYKH, WX MPOCKIUU HA OCH
CHUCTEMBI KOOpJIMHAT. Crnoxenune

MEePEMENICHUN U CIIOKEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHEMTHOE ~ JIBUKEHUE. I'paduku
3aBUCHMOCTH KOOpJIMHAT, CKOpOCTH,
YCKOpEHMUS, NyTh | nepeMenICHUs

MaTepI/IaHLHOﬁ TOYKHU OT BPCMCHU
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CBoOopgHoOe majieHne. Y CKopeHue

CcBOOOIHOTO MAICHUS

2.15

KpuBonuneiinoe pnsumxkenue. PaBHOMepHOE
JABHMIXKCHUC MaTCpHaHBHOﬁ TOYKH 110
OKPY’>KHOCTH. YTJOBas CKOPOCTb, JIMHEHHAs
CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE

2.16

TexHnueckue  ycTpoiicTBa:  CIMIOMETP,
JIBIDKEHUE CHapsAJOB, LIETHbIE U pPEMEHHbIE

nepecaaiuu

2.1.7

[IpakTyeckue paboTHI. H3mepenne
MIHOBEHHOM  ckopoctu.  HccnmenmoBanue
COOTHOIIEHUS MEXKITY My TSIMH,
MPONJICHHBIMU TEJIOM 3a IOCJIeJ0BATEIbHbIE
paBHbIE  TMPOMEXYTKHM  BpPEMEHU  TpHU
PaBHOYCKOPEHHOM JIBIJKEHUU C HaydaJbHOU
CKOpPOCTBIO, paBHOM Hymo. HM3ydyenue
JNBWKEHUS IIapUKa B BA3KOW JKUIKOCTH.
W3yuenne JBUKEHUS Tella, OPOIICHHOTO

TOPHU30HTAJIBHO

2.2

#HPari## IUHAMUKA

2.2.1

[TpuHIMn OTHOCHUTEJILHOCTHU T"amunes.
[lepBeiii 3axkon HeroToHa. MHepuwnanbHblE

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHiun cynepno3uuuu

CHJI

2.2.3

Bropoii 3akon HeroTOHaA 11 MaTepHaIbHON
TOYKM B HUHEPLUAIBHOW CHUCTEME OTCYETa
(UCO). Tperuit 3akoH HerooToHa ans

MaTCpHUaJIbHBIX TOUYCK

224

3akoH  BcemupHoro tiaroreHus. Cuna
TsokecTH. [lepBas KocMudeckass CKOpPOCTb.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs
CKOJBKEHUS W CHJa TPEHUS  IOKOS.
Koaddumment tpenns. Cuna conpoTUBICHUS

IIprU ABMKCHUU TECJIAa B )KUAKOCTU HUJIU ra3e

2.2.7

[TocTynarenbHoE U BpalaTebHOE ABUKCHUE

a0COJIIOTHO TBEPJOTO TEJIa

2.2.8

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPALLICHUS.
[Ine4o cumnbl. Y ca0BUsA paBHOBECUS TBEPAOTO

Tena B UCO

2.2.9

TexHUYecKrue yCTpPOWCTBA: MOJIIUITHUKH,

JABUKCHHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Tpaktrueckue padoTel. U3ydueHune nBIKECHUS
Opycka MO HaKJIOHHOM IJIOCKOCTU TOJ
NeicTBUEM Heckonbkux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTrOCTH, BOZHUKAIOIINX
B AeGopMHUpYEeMON NpPYKWHE U PE3UHOBOM
o0pasme, OT BEIWYMHBI HX AepOopMaIuu.
Hccnenosanue yCIIOBUI paBHOBECHS

TBép,I[Ol"O T€JIa, UMCIOLICTO OCh BpallICHUA

2.3

###Par###3AKOHbBI COXPAHEHI B MEXAHUKE

NMnynbc MaTepuanbHONW TOYKH, CHUCTEMBI

2.3.1 MaTepuajgbHBIX TOoueK. WMITynbC CHIIBI |
M3MEHEHNE NMITYJIbCca Tella
232 3akoH coxpaHeHuss wumnyisca B HCO.
o PeaktnBHOE NBHXKEHUE
2.3.3 PaGora cuibl
2.34 MOIIHOCTE CHIBI
235 Kunernueckass  sHeprusi  MaTepuaIbHOU
o ToukH. Teopema 0 KUHETUYECKOW SHEPruun
[TorenmmansHas osHeprus. lloTeHuumanbHas
238 SHEprus yapyro nedopMupoBaHHOM

npykuHbl. [loTeHIManbHAas HHEpPrust Tela

BOJIM3U IOBEPXHOCTH 3eMIIH




IloTennmanbHBIC U HCIIOTCHUHAJIBHBIC CHUJIBI.

CBs13p pa60TBI HECIMMOTCHIMAJIBHBIX CHII C

2.3.7 M3MEHEHHUEM MEXaHUYEeCKOM SHEPruu
CHCTEMBI Tell. 3aKkoH COXpaHEHUS
MEXaHNYECKON IHEPrun

2.3.8 VYnupyrue u Heynpyrue CTOIKHOBEHMSI

239 TexHuueckue ycTponCTBa: ABUKEHHUE PAKeT,

- BOJIOMET, KOTIEp, IPYKUHHBIN MUCTOJIET

[lpaktuyeckue paboTel. HM3ydyeHue cBA3M

2310 CKOpOCTEH Tel Tpu HEyINpyrom yuape.

I/ICCJ'ICI[OBaHI/Ie CBiA3HU pa6OTBI CHJIIBI C

H3MEHECHHEM MEXaHHUYECKOM OHEPIryuu TCjia

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOANHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOW TEOPUN

3.11

OCHOBHBIE ~ MOJOXKEHHSI  MOJIEKYJSIPHO-
KMHETUYECKOU TEOPUH. bpoyHoBckoe
nswkenue. uddysusa. Xapakrep ABHKEHUS

M B3aUMOJICUCTBUS YaCTHI] BEILIECTBA

3.1.2

Mogenu cTpoeHUsI Ta30B, KUIKOCTEH U
TBEPABIX TEel W OOBSICHEHHWE CBOMCTB

BEIIECTBA HAa OCHOBE ITUX MOJEINEH

3.13

Macca wMonekyn. KomuuecTBo BellecTsa.

[TocTosinHast ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [lkana remneparyp Lienbcus

3.15

Mopnens  upeanpHOoro rasza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON

TCOPHUU NACAJIBHOI'O Ir'a3a

3.16

AOcoIoTHas TeMIiepaTypa Kak Mepa cpeHei
KMHETHYECKON DHEPrUu TEIUIOBOI'O
JnBH>KeHUs vactul rasza. lkama temneparyp

KenbBuHa

3.1.7

VpaBuenue Kianeiipona — Mengeneesa.

3akoH JlanpTOoHA




3.18

I"a30BEIC 3aKOHEI. I/Iaonpoueccm B NJ€aJIbHOM
ra3€ ¢ IMMOCTOAHHBIM KOJIMYECCTBOM BCIICCTBA.

U30TEepMa, U30X0pa, u300apa

3.1.9

TexHudeckne  yCTpOMCTBA:  TEPMOMETP,

OapomeTp

3.1.10

[Ipaktuyeckue paboTsl. M3mepeHue maccel
BO3JlyXa B KJIaCCHOM KoMHate. MccienoBanue
3aBUCUMOCTHU MEKIY napameTpamu

COCTOAHUA pa3pCKCHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMMKA

321

TepMoauHamuyeckasi cucteMa. BHyTpeHHss
OHEPIUa TCpMOHHHaMquCKOﬁ CUCTEMBI U

CIIOCOOBI €€ U3MEHEHUI

3.2.2

KonugectBo TemnoTsl 1 pabota. BHyTpeHHSS

OHEPIrusa OAHOATOMHOI'O UACAJIBHOI'O I'a3a

3.2.3

Buael temmonepenauu: TEIUIONPOBOAHOCTb,
KOHBEKLMs, u3ilydeHue. Tenno€MKoCcTh Tena.
ViaenpHass TEINIOEMKOCTb BelllecTBa. Pacdér

KOJIMYCCTBA TCILIOTHI IIPH TEILIONEpEaAUC

3.24

[lepBb1it 3aKOH TEPMOJIMHAMUKH.
[Ipumenenue MepBOro 3aKOHA
TEPMOJIUHAMUKHU K M30IpoIieccam.

I'paduueckast uHTEpIIpeTaus paboTHI raza

3.2.5

TermmoBble MamuHbl. [IpuHUOKNBL 1EUCTBHS
TeII0BbIX MammH. [IpeobpazoBanus sHEprun
B TemwIOBbIX MammHax. Kosdduuuent
none3Horo geiictBus  (mamee —  KIIM)

teroBoil mammHbl. [Hukn Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMHUKH.
HeoOpatumocTs mpolieccoB B MPHUPOJE.
TennoBele  gBuratenu.  DKOJIOTMYECKUE

POOJIEMBI TETNIO3HEPT €TUKU

3.2.7

Texnuueckne YCTPOMCTBA: JBUTaTElIb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUIITUOHCD




3.2.8

[IpakTyeckue paboTHI. H3mepenue

YAEIbHON TEIITOEMKOCTH

3.3

##HPar##AI'PET ATHBIE COCTOSAHU A BEILIECBA. ®A30BbIE

[NEPEXO/IbI

33.1

[TapooGpazoBanue U KOHJICHCAIHS.
Hcnapenre u KuneHue. YenbHas TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUTICHUA OT AAaBJICHUS

3.3.2

AOcComoTHasE ¥ OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HaceileHHslil map

3.33

Teépnoe  Tteno.  Kpucramimueckue  u
aMmopdHbie Tena. AHH3OTPOIHUS CBOWCTB
KpUCTAJIJIOB. Kunkue KpUCTAJUTHI.

CoBpeMeHHbIE MaTepUabl

3.34

[InaBnenne u KpucTauM3anus. Y IeJbHAs

TerioTa miasieHus. Cyonumanus

3.35

YPaBHCHI/IC TEIIOBOro OajaHca

3.3.6

TexHuyeckue yCTpOICTBA: TUTPOMETP U
MICUXPOMETP,  KaJOpPUMETp, TEXHOJOTUHU
MOJTYYCHUSI COBPEMEHHBIX MaTEPUATIOB, B TOM

YHUCJIC HAHOMATCpHUaI0B, U HAHOTCXHOJIOTHH

3.3.7

[IpakTnueckue paboTHI. N3mepenue

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

###HPariH## O JIEKTPOCTATUKA

411

OnexkTpuzanus Tel. ONEKTPUYECKU 3aps.

JIBa BHIA SJICKTPUIECKHX 3apsI0B

412

[TpoBoiHUKH, JIARJICKTPUKH U

MOJYTPOBOIHUKH

4.1.3

3aKkoH COXPAHCHUSA SJICKTPHUICCKOr'o 3apdaa

414

BzaumopeiictBue 3apsnoB. 3akoH Kynona

4.1.5

Onexktpuueckoe  mnone.  Hanpsx€HHOCTD

QJICKTPHUICCKOT'O I1OJIA. HpI/IHI_II/Il'I




cynepno3unuu. JIMHUKM — HaNpsHKEHHOCTH

QJICKTPHUYCCKOI'O IT0JIA

4.1.6

PaGota cui 3IEKTPOCTATUYECKOrO  MOJIS.

Tlorenuuain. Pa3HoCTh NOTEHIMATIOB

4.1.7

HpOBOI[HI/IKI/I U JUDJICKTPUKU B MMOCTOAHHOM
QJICKTPUYCCKOM TI0JIC. I[I/IE)JIGKTpI/I‘-IGCKaSI

MMPOHUIIACMOCTDb

4.1.8

DIEKTPOEMKOCTb. Konnencarop.
DNEeKTPOEMKOCTh IUIOCKOIO0 KOHAEHcaTopa.

DHeprus 3apsHKEHHOTO KOH/IEHCaTopa

4.1.9

TexHuYecKkne YCTpPOMCTBA:  AJIEKTPOCKOT,
ANEKTPOMETP, AJIEKTPOCTATUYECKAs 3allUTa,
3a3eMJICHHE ANIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN IPUHTED

4.1.10

IIpakTuueckue paboThL. H3mepenune

ANIEKTPOEMKOCTH KOHJICHCATOPA

4.2

#HPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

VcaoBus CyHICCTBOBAHUA IIOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. VcTouHMkM TOKA.
Cuna Toka. [TocTossHHBIN TOK
422 Hampsixenue. 3akon Oma i1 y9acTka 1enu
423 DIIEKTPUUYECKOE COMPOTUBIIECHUE. Y IEIbHOE
o CONPOTHUBJICHUE BEILIECTBA
124 [locnenosarenbHoe, napajuiesbHOe,
o CMEIIAHHOE COEIMHEHHE MTPOBOIHUKOB
Pabota snexkrpuyeckoro Toka. 3akoH Jkoys
4.2.5
— Jlenma
4.2.6 MOUIHOCTB ANEKTPHUIECKOTO TOKA
anexTponaBrkymias cuna (mamee — 3/C) u
427 BHYTPEHHEE  CONPOTUBIECHHWE HCTOYHHKA

Toka. 3akoH Oma 171 TOJHOW (3aMKHYTOM)

3neKTpuueckor uenu. Koporkoe 3ampikanue




4.2.8

DNeKTpoHHAsE  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTH  CONPOTHBICHUS
METaJlJIoB oT TeMIIepaTyphl.

CBepXIpoBOIUMOCTh

4.2.9

OnexTpuueckuil ToK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[lonynpoBoiHUKH. CobcTBeHHAS u
MpUMecHas MIPOBOJIMMOCTD
MoNynpoBoAHUKOB. CBOMCTBa P-N mepexoa.

[TomynpoBOIHUKOBEIE TPUOOPHI

4211

DNEeKTPUYECKH TOK B  DJICKTPOJIUTAX.
DIIEeKTPONUTHYECKAs JHUCCOLUAIHS.

DIeKTpoIn3

4.2.12

DIEeKTPUUIECKUI TOK B rasax.
CaMOCTOSITENBHBIA M HECAMOCTOSTEILHBIN
paspsa. PaszauyHblie TUITBI CAMOCTOATENBHOTO

paspsaa. Monnus. [Inazma

4.2.13

TexHudyeckue  ycTpoiicTBa:  aMIlEpMETp,
BOJITMETP, pEOCTaT, WCTOYHUKUA TOKa,
AJEKTpOHArpeBaTeNIbHbIC puOopHI,
ANEKTPOOCBETUTEHHBIE puOOpHI,
TEPMOMETP  COINPOTUBJICHUS, BaKyyMHBIN
IUOJ, TEPMHUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOJIHHKOBBIfI Auoa, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboTshL. N3yuenue
CMEIIAaHHOTO COEIMHEHHS PE3UCTOPOB.

WN3mepenne OJIC HCTOUHMKA TOKa U €ro
BHYTpPEHHEro comnpotuBienus. Habmonenue

3JEKTPOJIN3a

11 KJIACC

Kon
pa3aena

Konnposepsiemoro
3J1eMeHTa

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

4

DJIEKTPOAMMHAMUKA




4.3

#HPart#H#MAT HUTHOE I10JIE. DJIEKTPOMATHUTHA

WHIYKIS

43.1

IlocTtossHHble MarHuThl. B3aumoaencTBue

IIOCTOSAHHBIX MarHuToOB

4.3.2

MaruutHoe 1mosne. BekTtop MarHMTHOM
MHAYKIUU. [IpuHOMn — cyneprno3uuuu.
Jlunun MarnutHOM MHAYyKIMu. Kapruna
JIMHUM MarHUTHOM MHIOYKLUH  TOJIS

IIOCTOAHHBIX MarHuTOB

4.3.3

MarHutHoe ToJie TPOBOJHUKA C TOKOM.
KapTuHa nuHMIA MO JUIMHHOTO MPSIMOTO
MIPOBOJIHMKA W 3aMKHYTOI'O KOJIBIICBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OIBIT
Opcrena. BzaumopeicTBrue MpoBOIHUKOB

C TOKOM

4.3.4

Cuna Amrepa, e€ MOJlyJIb U HalpaBJICHUE

435

Cuna  Jlopenma, €€ wMoayap U
HanpasJieHue. J[BHKeHHE 3apsKEHHOU
YaCTHULIBI B OAHOPOJHOM MarHUTHOM IIOJIE.

Pa6ota cunbl Jlopenna

4.3.6

SIBNeHME 3IIEKTPOMArHUTHOW HHAYKIIMU

4.3.7

IToTOK BEKTOpa MAarHUTHOW MHIAYKLIAN

4.3.8

2J1C WHYKIUH. 3akoH

JJIEKTPOMArHUTHOM MHAYKIuu Papanes

4.3.9

BuxpeBoe anexrpuueckoe mnoae. I/C
WHAYKUUU B IIPOBOJHUKE, IBUKYIIEMCS
MOCTYNaTeIbHO B OJTHOPOJTHOM

MAarduMTHOM II10JI€

4.3.10

[TpaBuiio Jlenua

4311

NHIyKTUBHOCTS. SIBaenue

camouHaykiuu. IJ1C caMOMHIYKIINN

4.3.12

3Hepr1/m MAarduMTHOIO IIOJIA KaTylKHh C

TOKOM

4.3.13

3J'ICKTpOMaFHI/ITHOC I10JIC




TexHnuyeckre yCTPOWCTBA: MOCTOSHHBIC
MAarHMTHI, SJICKTPOMArHuTEhIl,
4.3.14 AIIEKTPOJIBUTATEITb, YCKOpUTENU
OJICMCHTAPHBIX YacCTull, HWHIYKIMOHHAA

II€4Yb

IIpakTuueckue paboThL. N3yuenne
MarHUTHOTO TIOJSl KaTYIIKM C TOKOM.
HccnenoBanue JEHCTBUS IOCTOSTHHOTO
4.3.15
MarHura Ha  paMKy C  TOKOM.
HccnenoBanue SIBJICHUSI

BHCKTpOMaFHHTHOﬁ HHAYKIIUN

KOJIEBAHMA 11 BOJIHBI

5.1

###PartH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE
KOJIEBAHUA

Koneb6arenbHast cucrema. CB0OOOJIHBIE
KonebOaHus. ['apMoOHUYECKUE KOJICOAHMS.
51.1
[lepuon, uacrora, amrumtyga u ¢asa

KOJIeOaHu

[IpyXuHHBIA MasTHUK. MaTeMaTU4eCKU

5.1.2
MasiTHUK

VYpaBHEeHHE TapMOHWYECKHX KOJICOAHUH.
5.1.3 Kunematnueckoe  uW  JIMHaAMHUYECKOE

OMUCAaHME KOJIEOATEIFHOTO ABMKEHUSA

IIpeBpaienue SHEPTUH pu
rapMOHMYECKUX  KoinebaHuax.  CBs3b
514 AMIUIMTY/IbI Konebaumii HUCXOJIHOU
BEJIMYMHBI C aMIUIUTYyJaMH KojieOaHui eé

CKOPOCTH U YCKOPEHUs

KonebarenpHbii  koHTYp. CBOOOIHBIE
3JICKTPOMarHUTHBIC KoJieOaHHs B
UJCAUTHEHOM  KOJICOATCIIBHOM — KOHTYpE.
>15 AHalloTHsT MEXIy MEXaHWYSCKUMHU H

SJICKTPOMAariuTHBIMHA KOJI€0aHUSIMU.

®opmyna ToMmcona




5.1.6

3akoH COXpaHCHUA SHEPIruu B UACAJIBHOM

Kosie0aTeIbHOM KOHTYpE

5.1.7

Brinyxiennoie MEXAHUYECKUE
koneOannsa. Pesonanc. Pe3oHaHcHas
KpHuBasl. BreinyxaeHHble

SJICKTPOMArdiuTHLIC KoJieOaHus.

5138

Ilepemennblii  Tok. CuHYyCOMIAIbHBIN

HCpCMCHHBIfI TOK.

5.1.9

MoIHoCTE MIEPEMEHHOTO TOKA.
AMIUTUTYJTHOE U JIEUCTBYIOIIEE 3HAUYCHHE

CHUJIbI TOKA W HAIIPSAXKCHUA

5.1.10

Tpancdopmarop. IIpounsBoxactso,
nepenaya U MoTpedIeHue EeKTPUIECKOM
SHEPTUHU. ODKOJIOTMUECKHE PHUCKH TMPU
IIPOU3BOJICTBE 3JEKTPUUYECKON HHEPIHHU.
Kynberypa HCIIOJIb30BAHUA

BJIEKTPOIHEPTUHU B IOBCEHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JVHUH

ANIeKTponepenay

5.1.12

[Ipaktnueckue pabotel. HcciaepoBanue
3aBHCHMOCTH MEpHOa MaJbIX KOJieOaHHi
rpysa Ha HUTH OT AJIMHBI HUTU W MacCChbl
rpy3a. HccienoBanue nepeMeHHOro TOKa
B 1enu u3 MOCJIEI0BATEIBHO
COCAMHEHHBIX KOHJIEHCATOPA, KAaTyIIKU U

pesucropa

5.2

#HPartHHMEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.21

5.2.2

Mexanuueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHUsi M JUIMHA  BOJIHBI.

HOHGpC‘IHBIe " IPOJAO0JIBHBIE BOJTHBI

###Par#t# Nntepdepenuus u qudpaxius

MEXaHHNYECCKHX BOJIH




5.2.3

3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3ByKa

5.2.4

ONEeKTPOMarHUTHbIE BOJHBIL. Y CJIOBHUSA
U3ITy4EHUS]  DJIEKTPOMATrHUTHBIX  BOJIH.
B3aumnas opueHTanus Bektopos E, Bu v

B 3JIGKTpOM3FHPITHOI71 BOJIHC B BaAKyyM¢€

5.25

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:
OTpa)KE€HHUE, MPEIOMJIICHUE, MOJSIpU3aLUs,
nudpakuus, uHTepdepeHuus. CKOpOCTh

QJICKTPOMArduTHLIX BOJIH

5.2.6

[Ixana 3JIEKTPOMarHUTHBIX BOJIH.
[IpumeHeHne >JIeKTPOMarHUTHRIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHIUTIBI PAgUOCBS3U U TEICBUICHUSI.
Panuonoxanus. DIIEKTPOMarHuTHOE

3arpsi3HEHHE OKPY)KAIOIIEH Cpe/Ibl

5.2.8

TexHuueckne ycTponcTBa: MYy3bIKaJIbHBIE
WHCTPYMEHTHI, yIIBTPa3BYKOBast
MUATHOCTUKAa B TEXHHKE W MEJIULIMHE,
pagap, paauONpPUEMHUK,  TEJIEBHU30p,

aHTeHHa, TenedoH, CBU-neup

5.3

##HPar#OIITUKA

5.3.1

[IpssmonuHeiHOE pacnpocTpaHeHne

CBETa B OJTHOPOIHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKECHUS
cBeTta. [locTpoenue n300paxxeHHii B ITIOCKOM

3epKaie

5.3.3

[Ipenomnenue cBera. 3aKOHBI NPETOMIICHHS
CBETA. AOCOIMIOTHBIN IOKa3aTeb

MMPECIOMIICHUA

5.34

[TonHoe BHYTpPEHHEE OTpaKECHUE.
IIpenenbHBIN yrosl MOJHOTO BHYTPEHHETO

OTpaKEHUS




5.35

Hucnepcusi cBera. CIO0XHBIA COCTaB

6enoro cBera. llBet

5.3.6

CoOuparomye ¥ paccenBaroNIue JHH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSTHUE U
ONTHYECKass  CHJa  TOHKOW  JIMH3BI.
IlocTpoenue n300paKxeHU B
coOMparonMX W PacCeUBAIOIINX JTHH3AX.
@opMyila TOHKOU JIMH3BI. YBEIUYCHHE,

JaBaeMoe JIMH30M

5.3.7

Hp CACJIbI MMPUMCHUMOCTH

FCOMeTqueCKOﬁ OIITUKH

5.3.8

WNurtepdepentius  cBeta. KorepeHTHbIe
WCTOYHMKH.  YCJIOBHUS  HAOJIOACHUS
MaKCUMyMOB u MHUHUMYMOB B
UHTep()EPEHITMOHHON KapTHHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBLIX HCTOYHUKOB

5.3.9

Hudpakmus  cera. Judpakumonnas
pemérka. YciaoBrue HaOMIOICHUS TJIaBHBIX
MaKCUMYMOB npu naJIcHUU

MOHOXpPOMATHYECKOT'O CBCTa Ha

IUGPaKIMOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus ceera

5.3.11

TexHuueckne yCTpOWCTBA: O4YKH, JIyna,
¢doToannapar, NMPOEKIUOHHBIN ammapar,
MHUKpPOCKOII, ~ TE€JECKON,  BOJOKOHHAas
ONTHKA,  AW(paKIUOHHAS  peHIéTKa,

MOJISIPOU T

5.3.12

[lpaktuueckne  pabotel.  M3mepenue
nokasareJs npenomienus. MccnenoBanue
CBOMCTB  HW300pakeHHMH B  JIMH3aX.

Hab6nronenue qucnepcuu cBeta

DJIEMEHTBI CITIELIMAJILHOM TEOPMU OTHOCUTEJIBHOCTU

6.1

['paHnIBI MPUMEHMMOCTH KJIACCUYECKOMN
MEXaHUKH. IlocTtynatel TEOPUHU

OTHOCHUTCIIBHOCTH ! HWHBapUaHTHOCTb




MOJyJIi CKOPOCTHM CBeTa B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHIITENHA

OTHOCHUTENBHOCTh OJHOBPCMCHHOCTH.

6.2 3ameyieHHe BPEMEHHU M COKpaIleHUE
JUTAHBI

6.3 DHEprusi U UMITyJIbC CBOOOTHOM YaCTHUITBI
CBsi3p Macchl C DHEpPruel U HMITYJIbCOM

6.4 CBOOOJHOW YAaCTUIBL. DHEPrus MOKOA

CBOOOTHOM YaCTHIIEI

KBAHTOBAS ®U3UKA

7.1

##Par### O JIEMEHTBI KBAHTOBOM OITHUKU

711

®otonbl. Dopmyna Ilmanka cBA3u
SHEpruu (PoToHa C €0 YaCTOTOU. DHEPTHUs

U UMITYJIBC (OTOHA

7.1.2

OTkpbiTHE u HCCIeI0BaHUE
dororddekra. Oneitel A.I. CtoneTosa.

3akoHsbl poTo3ddexra

7.1.3

YpaBHenue OUHIITENHA st
dorordpdexra.  «Kpacnas  rpanuna»

dbotorpdexra

7.1.4

Hasnenue cera. OnbiTel [1.H. JIeGenera

7.15

XUMHUYECKOE NEUCTBUE CBETA

7.1.6

TexHuyeckue ycTpoucTBa: (HOTOIIEMEHT,
dboronaTuuk, COJIHEYHas Oarapes,

CBETOIUOI

7.2

CTPOEHHUE ATOMA

721

Mopenrs atoma TomcoHa. OIbBITE
Peszepdopaa o ucciie10BaHuI0 CTPOCHUS

aroMma. [ImanerapHast MoJienb aToMa

7.2.2

[Toctynatet  bopa.  Usnydyenue wu
norjoneHue (OTOHOB TIPU  MEPEXOJe
aToMa C OJIHOTO YpPOBHS JSHEPruM Ha

apyroi.  Bupel  cmektpoB.  Cnektp

ypOBHCﬁ OHCPIuM aToMa BOJOpoaa




7.2.3

Bonuosrle cBoiicTBa yactull. BoiHEBI 1€
Bporins. KopnyckynsipHO-BOJIHOBOM
nyamsM.  Jludpakiys dIEKTPOHOB Ha

KpHUCTaJIJIax

7124

CnoHTaHHoe u BBIHYXJICHHOC U3JTYy4YCHHC.

YeTpoicTBO 1 IPUHLIKIT Pa0OTHI Jia3epa

7.2.5

TexHu4ecKre yCTpOMCTBA: CIIEKTPAJIbHBII
aHanu3 (CMEeKTPOCKOI), JIa3ep, KBAHTOBBIHM

KOMIIBIOTCP

7.2.6

[Ipaktnueckne paboTel. HabmoneHue

JIMHEHYaToTo CIICKTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metonbl HaOMIOAEHHUS W PETHUCTPAINU

SJICMCHTAPHBIX YaCTHUI]

7.3.2

7.3.3

OTKpbITHE PaAUMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuo cocTasa
pamuoakTuBHOrO m3nMydeHus. CBOHCTBa
anbpa-, Oera-, ramMma-u3ay4eHHUs.
BnusiHue pannoakTUBHOCTH Ha KUBBIE

OpraHU3MbI

OTKppITHE  TPOTOHA W HEUTpPOHA.
Hyxnonnas monens snapa [eiizenbepra —
WBanenko. 3apsj sjapa. MaccoBoe 4ucio

saapa. M3oTonsl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIA  OerTa-pacman. [amma-
U3NydyeHue. 3aKOH  PaJuOaKTHBHOTO

pacmnana

7.3.5

OHeprus CBSI3M HYKJIOHOB B  sIpeE.

Anepubie cuibl. JledekT Macchl sapa

7.3.6

Snepnsle peaknuu. JleleHHEe W CUHTE3

saep

7.3.7

Snepusiii  peaktop.  TepmosinepHsii

cuHTe3. [IpoOiembl M  NEPCHEKTUBBI




SIICPHOM  SHEPreTUKU. IKOJIOTHYECKHUE

ACIICKTBI ﬂ}lepHOI\/II OHEPICTUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
IIO3UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMOI€HCTBUS

7.3.9

TexHudeckue ycTpoOMCTBa:  JO3UMETP,
Kkamepa BunbcoHa, saepHBIM peaxkTop,

aToMHas 6omba

7.3.10

[IpakTrueckue pabotel. HccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Besnus, spKue

3Bé3I[BI, IIJIaHCTHhI, ©X BUAUMOC ABUKCHHUC

8.2

Conneunas cucrtema. llnaneTsl 3emHOMU
rpynnel.  [InmaHeTel-ruranTel M UX
CIIyTHUKH, KapJIMKOBBIC TUTAHETHI. Maiibie

Tena COJIHEYHOHN CHUCTEMBI

8.3

8.4

Connne, d¢otochepa u  armocdepa.

ComHeyHas akTUBHOCTh

Uctounuk sneprun CosnHia u 38E37

8.5

3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJuyC, TEMIIEpATypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPaJIbHBIA KJIACC — CBETUMOCTHY.
3BE3ApI IJIABHOH  IIOCIICIOBATCILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTBY IS

3BE3]1 TJIaBHOM IOCIEA0BATEIEHOCTH

8.6

###Par###BayTpenHee CTpoeHHE 3BE3.
CoBpeMeHHBIE TPEe/ICTaBIICHHS 0
MPOUCXOXKICHNN W 3Boyonmu CoJHIa U

3BE31. DTalbl )KU3HA 3BE3]T

8.7

Mneunsii Ilyte — Hama ['amakTHka.

CnupanbHass  cTpykTypa  ['anmaktuku,




pacnpenesieHue 3BE3M, rasa W IbUIM.
ITomoxxenne wu naBmkenue CoiHIoa B
lNanaktuke. Ilnockas wu cdepudeckas

HOACUCTEMBI [ aJlTaKTUKU

8.8

Tumer ramaxktuk. PanuorajlakTukun H

KBa3apbl. YEPHBIE IBIPHI B IApaxX TATAKTUK

8.9

Bcenennas. Pacmupenue BceneHHOM.
3akon XaO6ma. Pas30OeraHue ramakTuk.
Bospact u pagunyc Bcenennoli, teopus
bonbmoro B3peiBa. Monens «ropsuei

Bcenennoit». PenukToBoe usnydeHue

8.10

MacmrabHass cTpykrypa BcenenHnoii.
Mertaranaktuka. Hepeménnsie npo0iaemsl

ACTPOHOMUHM




YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET






