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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o (usmke 0a30BOTO YpOBHS Ha YpOBHE CpeHEro oOmiero oOpasoBaHus pa3paboraHa Ha
OCHOBE TOJIOKCHUH W TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHON IPOrpaMMBbl,
npencrasieHHbix B PI'OC COO, a Ttakxke ¢ yuérom QenepanbHOil paboueil mporpaMMbl BOCHHTAHUS M
KOHIICTIIIUU TpernoaaBanus ydeOHoro npeamera «Dus3uka» B 00pa3oBaTelIbHBIX OpraHmzanusx Poccuiickoii
®enepanyy, peaau3yoInX OCHOBHBIE 00pa30BaTebHBIC IPOTPAMMBI.

Copneprxanue mporpamMmbl 1Mo (pU3HMKe HANpaBiIeHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyvaromuxcss 10—11 ximaccoB mpu oOydeHun ux (Qusnke Ha 0a30BOM YpPOBHE HA OCHOBE CHCTEMHO-
IeqaTeNbHOCTHOTO moaxoxaa. [lporpamma no ¢usuke coorBercTByet TpedoBanusm @I'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM U METANpPEeIMETHBIM pe3ylbTaTaM OOy4eHUs, a TAKXKe YIUTHIBAET HEOOXOIUMOCTh
peanu3ai MEXIPEAMETHBIX CBSI3€H (U3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH TNpenMeTamu. B Hel
OTIPEJIEIIAIOTCS OCHOBHbBIE €M U3Y4YE€HUs (U3UKU HAa YPOBHE CpeaHEro oOuiero o0pa3oBaHMsl, MIAHUPYEMbIE
pe3yabTaThl OCBOCHUSI Kypca (DU3HKHU: TMYHOCTHBIE, METANIPEAMETHBIE, TpeIMeTHbIE (Ha 0a30BOM YpOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® [IJIaHUpPYyEMbIE PE3yIbTaThl OCBOCHUS Kypca (pu3MKU Ha 6a30BOM ypOBHE, B TOM YHCJIE MPEIMETHbBIE

pe3yNbTaThl 10 rojiaM 00y4EeHus;

e cojepxaHue yueOHoro npeamera «dusnkay mo rogam oOydeHus.

dusnka Kak Hayka 0 HanOoJyiee OOIMX 3aKOHAX MPHUPO/IbI, BHICTYIMAsl B KaueCTBE Y4eOHOTrO mpeameTa B
IKOJIe, BHOCUT CYILIECTBEHHBIHN BKJIaJ] B CUCTEMY 3HaHUN 00 okpyxatomiem Mupe. LIkonbHbIN Kypc QUMK —
CHUCTEMOOOPA3YIONIUN ISl €CTECTBEHHO-HAYYHBIX YICOHBIX MPEIMETOB, MIOCKOJIBKY (DU3NYECKHE 3aKOHBI JIE)KAT
B OCHOBE IPOLIECCOB U SIBJICHUM, N3ydaeMbIX XUMUEH, Ouosnorueit, puznyeckoil reorpadpueil 1 acTpoHOMUEH.
Hcnonp3oBaHWe W aKTUBHOE MpUMEHEHHE (U3NYECKUX 3HAHMM ONpEeNeNseT XapakTep U pa3BUTHE
pa3sHOOOpa3HbIX TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IMOJIyYEHHs HOBBIX
MaTepHaJIOB € 33JJaHHBIMU CBOMCTBaMHU U Apyrux. M3yuenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (pOpMUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00ydaroluxcs, B (JOpPMUPOBAHUE YMEHHH NMPUMEHSTh HAy4HbII METOX
MO3HAHUS IPU BBIOJHEHUH UMM Y4EOHBIX HCCIETOBAaHUM.

B ocHOBY kypca (pu3uku a5 ypoBHs CpeHEro oouero o0pa3oBaHus NOJ0KEH pAJ UAeH, KOTOPbIE MOYKHO
paccMaTpuBaTh Kak MPUHIUIIBI €10 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypcC SBISETCS JIOTMYECKHU 3aBEPILIEHHBIM, OH COAEPKUT
MaTepHall U3 BCeX pa3iesoB (PU3MKH, BKIIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3HUKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW Marepuan Kypca GU3NKU 00beIUHEH BOKPYT (PU3NYECKUX
teopuil. Beaymum B kypce sBisercs (opMupoBaHHE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIECTBE U IOJIE.

Hoes cymanumapusayuu. EE peanuzaiys npeanosiaraeT MCMOJIb30BaHUE T'YMAaHUTApHOIO IMOTEHIHAJa
¢u3n4eckoil HayKd, OCMBICICHME CBS3M pa3BUTUS (U3MKK C pa3BUTHEM OOLIECTBAa, a TaKkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMU ITPOOIEMAMHU.

Hoes npuknaonou nanpaenrennocmu. Kypc ¢GU3MKH IMpeanosiaraeT 3HAKOMCTBO C IIMPOKUM KpPyrom
TEXHUUYECKUX U TEXHOJOTMYECKUX IPUIIOKEHUN U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEICTBOM BBEJCHUS 3JEMEHTOB COJAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a TaKkxKe
oOcyxieHHsI Tpo0JIeM PallMOHAIBHOTO MTPUPOIOIIOIB30BaHMS U KOJIOTHYECKON 6€301aCHOCTH.

CrepxHEBBIMH 3J€MEHTaMH Kypca (M3UKH Ha YpPOBHE CpeAHEro oOIiero oOpa3oBaHUS SBISIOTCS
¢u3nyeckue Teopuu ((hopMHpOBaHHME MPEJCTABICHUN O CTPYKTYpe MOCTpOeHUs (pu3ndeckoi Teopuu, posiu
(GyHIaMEHTalbHBIX 3aKOHOB M IPHUHLUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TMPHUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOPH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUI U IPOIIECCOB).

CucTeMHO- IS TETbHOCTHBIN MOX0/ B Kypce (PM3MKHU peau3yeTcs MPEexX/e BCEro 3a CUET OpraHu3aluu
HKCTIIEPUMEHTAIBHOM e TeNbHOCTH o0yuatomuxcs. [ 6a30Boro ypoBHs Kypca (pU3MKH — 3TO HCHOJIB30BAHUE
CHCTEMBbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOPBIE B MIPOTpaMMe I0
¢u3uke 0ObeMHEHB! B OOIIMN CITUCOK YUEHHYECKHUX MPAKTUYECKUX paboT. BrlgeneHne B yka3aHHOM IepevHe



1abopaTOPHBIX PadOT, MPOBOIUMBIX IS KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS Y4aCTHUKaMH 00pa30oBaTeIbHOTO
nporiecca UCX0 sl U3 0COOEHHOCTEH TUIAaHNPOBAHMS M OCHALIeHUs KabuHeTa ¢pusuku. [Ipu aTom obecnieunBaercs
OBJIaJICHUE OOYYAIOIIUMHUCS YMECHHUSIMH IPOBOJUTH KOCBEHHBIC W3MEPEHHsI, WCCIICTOBAHUS 3aBUCUMOCTEU
(U3HYECKUX BETMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPETIOKESHHBIX THIIOTE3.

bousbiioe BHUMaHKE yIAESETCS PEUICHUIO PACUETHBIX U KAUECTBEHHBIX 3a/1ay. [Ipu aToM st pacu€THbIX
3a/la4 MPUOPUTETOM SIBJISIFOTCSI 3a/1a4M C SBHO 33JIaHHON (PU3UYECKON MOJEINBIO, MO3BOJISIFOIINE MPUMEHSITH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3 Pa3HBIX
pa3nenoB. [l KaueCTBEHHBIX 3aa4 IPUOPHUTETOM SIBIISTIOTCS 33JJaHUs Ha 00BsICHEHUE MPOTEKAHUS (PU3HUSCKUX
SBIICHMA W TIPOIIECCOB B OKPY)KAIOUICH XU3HHU, TpeOyromme BbIOOpa (M3NYECKON MOAEHH Ui CUTYalHd
MIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanmsiMu @I'OC COO k MaTepuanbHO-TEXHUIECKOMY 00EeCIIEYeHUI0 y4eOHOTO
mporiecca 0a30BBI YPOBEHb Kypca (PM3WKU Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHUs JOJDKCH H3y4aThCs B
YCIIOBUSAX TPEIMETHOrO KaOWHeTa (M3MKM WM B YCIOBUSAX HWHTCTPHPOBAHHOTO KaOWHETa TPEIMETOB
€CTECTBEHHO-HAYyYHOTO IHKJIa. B kabuHeTe Gu3uKu JOJHKHO OBITH HEOOXOAMMOE JIa00PAaTOPHOE 000PYI0OBAHKE
JUTS BBITIOJTHEHHSI YKA3aHHBIX B TIPOTpamMMe 10 (PU3HKE YISHUIECKUX MPAKTUYECKUX PAadOT U IEMOHCTPAIIHOHHOE
obopyIoBaHuUE.

JleMoHCTparmoHHOE 0oOopynoBaHue (GopMHUpyeTcs B COOTBETCTBHHM C IMPUHIIUNIOM MHHHUMATbHOU
JOCTaTOYHOCTH M OOECIeUnBaeT IOCTAHOBKY IIEPEYHCICHHBIX B MporpaMme 10 (HU3UKE KIFOYEBBIX
JEMOHCTpAIMA IS WCCIICIOBAHUS M3yJaeMbIX SIBJICHHA W TPOIECCOB, IMITMPUICCKUX U (yHIaMEHTATBHBIX
3aKOHOB, MX TEXHUICCKUX MTPUMCHCHHI.

JlaGoparopHoe oOopynoBaHUE Ui YUYEHHUYECKHUX TMPAKTUYECKUX paboT ¢opmupyercs B BHJE
TEMaTHYEeCKMX KOMIUIEKTOB M oOOecreurBaeTcs B pacué€re OJHOr0 KOMIUIEKTa Ha ABYX OOyYaroIluXcs.
TemaTudeckne KOMIUIEKTHI J1a00paTOpHOTO OOOpPYHAOBAHUS JIOJDKHBI OBITH IMOCTPOCHBI HA KOMITJICKCHOM
MCIO0JIb30BAHNHU aHAJIOTOBBIX U HU(POBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTENLHBIX CUCTEM B BUJE
U(pOBBIX TaOOpATOPHIA.

OCHOBHBIMH TIEISIMU U3YYCHUS GUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

e (opmupoBaHue HHTEpeca U CTPEMJICHHUS 00yJaroIIMXCs K HAYYHOMY M3YyYEHHIO MPUPOJIbI, Pa3BUTHE

UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHUE MPEJCTABICHUNH O HAyYHOM METOJIe TMO3HAHHUA U (HOPMUPOBAHHE HCCIEAOBATEILCKOTO
OTHOIICHHUS K OKPYKAIOIIHUM SIBICHUSM;

e (opmupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3y4yeHHS OCHOB CTPOCHUSI MATEpUU U
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (opmupoBaHue yMeHUU OOBICHATH SBJICHHUS C UCIOJB30BaHHEM (PU3MUECKUX 3HAHMM M HAYYHBIX
JI0Ka3aTeIbCTB;

¢ (opmupoBanue npeacTaBICHUI 0 poiu GUNKU IJIS1 pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTUH.

JlocTrkeHne ATHX Leneil obecrednBaeTcsl pelieHueM CIeAYIONINX 3a/ad B MPOIEcce U3ydeHUs Kypca

(bu3KMKN Ha YpPOBHE CpeHEro 001ero oopazoBaHus:

e MpuOOpeTeHHEe CHUCTeMbl 3HAHUK 00 OOMmMX (PUIMYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsIX,
BKJIIOUAsi MEXaHUKY, MOJEKYISIPHYIO (DU3HKY, AJIEKTPOJAUHAMUKY, KBAHTOBYIO (DM3HUKY U DIIEMEHTHI
acTpopu3uKH;

e (opmupoBaHuE yMEHUU MPUMEHSITH TEOPETHUECKHUE 3HAHUS 1 OObSICHEHUS (GU3NYECKUX SBICHUN B
MPUPO/IC U AJI IPUHATUS MIPAKTUUYECKUX PEIICHHUH B MOBCEAHEBHON KU3HU;

® OCBOCHHE CIOCOOOB PEIICHUS Pa3NUYHBIX 3a7ad C SIBHO 3aJaHHON (U3MYecKod MOJENblo, 3ajad,
MOAPA3yMEBAIOIINX CAMOCTOSTENBHOE CO3/1aHue (GU3NIECKON MOIETH, aIeKBAaTHOMN YCIIOBUSAM 33]1a4H;

¢ T[OHUMaHHUE PU3NYECKUX OCHOB U MPHUHIIUIIOB JCHCTBUS TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHUECKUX
MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

® OBIAJICHHE METOJAMHU CAMOCTOATEIHHOTO MJIAHUPOBAHMSI U TIPOBEIEHUS (PU3UUECKUX IKCIIEPHUMEHTOB,
aHaJlM3a U UHTEPIpETANK WH(OPMALIUH, OTIPEACTICHHUS TOCTOBEPHOCTH MOJTYISHHOTO Pe3yIbTara;



® CO3JaHME YCIOBUH ISl pa3BUTUSL YMEHUM IIPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOMN AEATEIbHOCTH.

Ha wuzyuenue ¢usuku (0a30BBI YPOBEHb) HA YPOBHE cpeaHero ooOiiero odOpasoBanus otBoguTcs 136
yacoB: B 10 kiacce — 68 yacoB (2 1aca B Hezeno), B 11 kiacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMMe 1o (pu3uKe MepeyeHb JTA0OPATOPHBIX W MPAKTHYECKHX PabOT SBISETCS

PEKOMEHIOBaHHBIM, YYWTENb JIeJIaeT BHIOOP MPOBENCHHS JaOOPaTOPHBIX pabOT M OMBITOB C YYETOM
WH/IMBUIYAJIbHBIX 0COOEHHOCTEH 00yJaromuxcs.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupoae. Hayunele MeTobI MO3HAHUS OKpYyXarouero mupa. Ponp skcriepuMenTa u
TEOPUHU B MIPOLIECCE MMO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3UKE.
MopenupoBanue pu3NUECKuX sIBICHUH 1 TiporieccoB. Hayunsie rumore3sl. Du3nveckue 3aK0OHbI U TEOPHUH.
['panuIpl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBHUSI.

Pons u mecro ¢usuku B QopMHUpOBaHMM COBPEMEHHOW HAyYHOH KapTHHBI MHUpPA, B MPaKTUUYECKOM
NeITENbHOCTH JIIOJIEN.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTUYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe apuxeHne. OTHOCUTENIbHOCTh MEXaHUYECKOTO0 ABIKEeHUsA. Cucrtema otcuéra. TpaekTopusi.

[Tepemernienune, CKOPOCTH (CpeaHSST CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUATIbHOM TOUKH,
HX TMPOEKIIMU HA OCU CUCTEMbI KOOpUHAT. CI0KEHUE MTEPEMEIICHUHN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKEeHHUE. ['paduku 3aBUCHMOCTH KOOPAHMHAT,
CKOpPOCTH, YCKOPEHHUS, YT U MIEPEMEILCHHUS MaTePUATIbHOW TOUYKH OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHS.

KpuBonuneiinoe aBuxeHue. [Brkenne MaTepuaaibHON TOYKU 110 OKPY>KHOCTH € MMOCTOSIHHOM 110 MOYJTIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHass cKopocTh. Ilepron u vacrtota obOpamenus. LleHTpocTpemuTensHoe
YCKOpEHHE.

TexHuyeckue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD, BHKEHHUE CHAPSIOB, LIEMHBIE U
pEeMEHHBIE TTepeIayn.

Jlemoncmpayuu

Mojenb cucTeMbl 0TCUETA, MILTIOCTPAIUd KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMXKCHHUH C UCIIOJI30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOTHOTO MaCHHUS.

Hamnpanenue ckopocTH npy JBUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY IMYTSIMHU, NPOMJACHHBIMH TEJIOM 3a IOCJEI0BAaTEIbHbIE pPaBHBIC
MIPOMEXYTKHA BPEMEHH IIPU PABHOYCKOPEHHOM JIB’KEHHUH C HaYalIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.

N3ydeHue nBuKeHHs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpuniun otHocuTensHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MIHEpumanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. Ilpunuun cynepnosunuu cui. Bropoii 3akoH HproToHa 11 MaTepuanbHONW TOUYKH.
Tperunii 3akoH HproTOHA 117151 MaTEpUAJIBHBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxectu. [lepBas kocMuueckas CKOpPOCTb.

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

Tpenne. Bunpl TpeHus (1mokosi, ckosbxeHus, kauenus). Cuna tpenusa. Cyxoe TpeHue. Cuna TpeHHUs
CKOJIbXKEHUSI U cuia TpeHus nokos. Kospoumment tpenus. Cuna CONpOTHUBICHUS NPH JBIKCHHUH Tella B
AKUJKOCTU WU Trase.

[TocTynarenpHo€ 1 BpamaTeabHOE JBUKEHUE a0COIIOTHO TBEPIOTO TENa.

MoMeHT cuiibl OTHOCUTENBHO OCH BpatieHus. [1nedo cuibl. Y cnoBus paBHOBecHs TBEPAOTO Tela.

TexHuueckue ycTpoiiCTBa M NPAKTHUUECKOE MPUMEHEHME: MOJAIIMIHUKY, JBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepopMaIii.

HeBecomocTts. Bec Tena npu yCKOpEeHHOM NOAbEME U MMAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tesa. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3yuenue nBuxeHust Opycka o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HHKAIOIIUX B MPY)KUHE U PE3UNHOBOM 00pasle, OT UX
nedopmaruu.

HccenenoBanue yclioBul paBHOBECHS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALLECHUS.

Tema 3. 3axoHbl COXpaHEHUs 8 MEXAHUKE

Hmnynbe mMarepuaabHON TOYKM (Te€da), CUCTEMbl MaTepHaIbHBIX TO4YeK. VIMIynbC cuibl U M3MEHEHue
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMITylbca. PeakTUBHOE IBMKEHHUE.

Pabota crnbsl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprust MarepuanbHOl Touku. Teopema 006 U3MEHEHUN KUHETUYECKOH SHEPTHH.

[TorenumaneHast sHeprusd. lloTeHuumanbHas SHeprus  ynpyro JeOpMHUPOBAHHON  HPYKUHBI.
[TorenuuanbHast sHEpryst Tena BOJU3U MOBEPXHOCTH 3eMIIH.

[loreHumanpHble M HEMOTEHUUAIbHbIE CUIbl. CBs3b PabOThl HENOTEHIMAIBHBIX CUJI C HW3MEHEHHEM
MEXaHUYECKOM SHEPTUH CUCTEMBI TEJI. 3aKOH COXPAaHEHUS MEXaHUYECKOW dHEPIUu.

Ynpyrue u Heynpyrue CTOJIKHOBEHHMS.

Texnuyeckne yCTpONCTBA M INPAKTHUECKOE INPUMEHEHHME: BOJOMET, KOMNEp, NPYKUHHBIM IHCTOJIET,
IBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

Ilepexoa MOTEeHIMATBLHON PHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoMOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs31 pabOThI CHIIbI C N3MEHEHHEM MEXaHWYECKOM SHEPryH Tejla Ha PUMepe pacTsKEeHUs
PE3NHOBOTO KIyTa.

Pa3nen 3. MoaekysipHasi puznka 1 TepMOIHHAMHUKA
Tema 1. Ocno6bt MONEKyNAPHO-KUHEMUUECKOU Meopuu



OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KUHETHUECKOM TEOPUH M MX OTBITHOE 000CHOBaHKE. BpoyHOBCKOE
newkenue. uddysus. Xapakrep ABMKEHHUS U B3aUMOJEHCTBUS YacTHUI] BemecTBa. Moaenn CTpOeHHs ra3os,
KUJKOCTEH W TBEPABIX TEJN U OOBSICHEHHME CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojeleil. Macca u pa3mepbl
Mmouekyn. KonnuectBo Bemecta. [locrosinaast ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Monens naeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUUECKON TEOPUH UAEaIbHOTO rasa.
AOconroTHas TeMmnepaTypa Kak Mepa CpeJHeH KWHETHYECKOW SHEPrHH TEIJIOBOTO ABIIKEHHS YacTHIl ras3a.
[llkana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akon lanbToHa.
W3onpomeccsl B HIeaTbHOM ra3e C HOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe mpezicTaBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, J0Ka3bIBAIOIIHME JHUCKPETHOE CTPOCHME BellecTBa, (ororpaguu MOJEKyl OpPraHUYECKHX
COCIMHEHU .

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKECHHSI.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPOTy JaBJI€HUS ra3a Ha CTEHKH COCYAa.

OnbIThI, MIUTFOCTPUPYIOIINE YpaBHEHHUE COCTOSIHUS ICAIbHOTO Ia3a, H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIAaCCHON KOMHATE Ha OCHOBE U3MEPEHU 00bEMa KOMHATHI, IaBJICHUS U
TEMIIEpaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMETPaMU COCTOSTHUS Pa3pekKEHHOTO Trasa.

Tema 2. Ocrogbl mepmoounamuku

Tepmoannamuueckasi cuctema. BHYTpeHHsSI SHEprusi TepMOJMHAMHYECKONW CHUCTEMBbI M CIOCOOBI eé
n3MeHeHus. KoanuecTBo TersioTel U paboTa. BHyTpeHHss 3Heprus oJHOATOMHOTO HjealbHOro ra3a. Bumisl
TEIJIONEPEIayu: TEIJIONPOBOAHOCTb, KOHBEKIIMS, U3IIy4eHHE. Y IeJbHAs TEIUIOEMKOCTh BenlecTBa. KomuyecTBo
TEIUIOTHI [P TEIUIONEpeaaye.

[Tonsitne 06 agmabGatHoM mporecce. IlepBbiit 3akoH TepMmoauHamuku. [IpuMeHeHHe NEpBOrO 3aKOHA
TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas unrepnperanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoIieccoB B PUPO/IE.

TemoBbie Mamuubl. [IpuHnunel AeicTBus TerioBbiX MamuH. [IpeoOpa3oBanus SHEPrUM B TEIIOBBIX
MamnHax. Koagdunuent noneznoro aeiictus rermioBoi MamuHbl. L{ukn KapHo 1 ero ko duimeHT noae3Horo
JNeUCTBHS. DKOJIOTUYECKUE MPOOIEMBbI TEIUIOIHEPTETUKH.

Texnuueckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: JABUraTellb BHYTPEHHETO CropaHusi, ObITOBOM
XOJIOAWIBHUK, KOHIUIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrUM Tela MPH COBEPIICHUU PabOThI: BBUIET MPOOKU U3 OYTHUIKH IO
JEWCTBUEM CKATOTO BO3JlyXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEM TpeHus (BHIC0IEMOHCTPALIHS).

V3MeHeHre BHYTpEHHEH sHepruM (TeMIieparypbl) Teia Mpu Terionepeaaye.

OmnbIT N0 aguabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mojienu napoBoit TypOUHBI, IBUTaTellsi BHYTPEHHETO CrOPaHusl, pEaKTUBHOTO JIBUraTelsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooGpazoBanue u koHaeHcauus. Mcnapenue n kuneHue. AGCOIOTHAs M OTHOCUTEIbHAS BIAXKHOCTh
Bo3ayxa. HaceleHHslil map. YaenpHas TeruioTa napooOpa3oBaHusl. 3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT
JABJICHHUS.



Teépnoe Tenmo. Kpucramnumueckue u amopdubie Tena. AHM30TPONHS CBOMCTB KpuCTaUIoB. JKuikue
kpuctaybsl. CoBpeMeHHble Marepuanbl. IlnaBienue u Kpucramiuzauus. YJelbHas TEIJIOTa IIJIaBJICHMUS.
Cybnumarusi.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

TexHuueckue ycTpoWcTBa M INPAKTUUYECKOE IMPUMEHEHHME: TUIPOMETP U IICUXPOMETP, KaJIOPHUMETD,
TEXHOJIOTUU MOJIY4YE€HUs COBPEMEHHBIX MAaTEPUAJIOB, B TOM UMCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kurmenue npu moOHWKEHHOM JTABJICHUH.

CriocoObl M3MEpPEHUS BIAKHOCTH.

Habnronenne HarpeBaHus U TUIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue 0OTHOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Pazjen 4. DiaekrpoamHnamMuka

Tema 1. Inekmpocmamuka

OnekTpu3anus Tesl. OJIEKTpUYeCKHi 3apsia. JlBa Buaa JIEeKTpUUYECKHX 3apsfaoB. lIpoBogHukw,
JTUBJIEKTPUKHU U MOTYIPOBOAHUKHU. 3aKOH COXpaHEHHS 3JIEKTPHUUECKOr0 3apsa.

B3anmopericteue 3apsigoB. 3akoH Kymona. TodeyHbI SJ€KTPUYECKHM 3apsii. DJIEKTPUYECKOE MOJIE.
HamnpsoxkénHocTp  2nexkTpudeckoro mois. [IpuHOunm Ccynepno3sMuuM — SIEKTpUYecKHx mnojneil.  JIluaum
HaNpPsKEHHOCTH AIEKTPUYECKOTO TIOJISL.

PabGora cun osnextpoctatnueckoro mnoss. [lotenuuan. PasHoctes mnoTeHuuanos. IlpoBonHuku wu
JTURJIEKTPUKU B IEKTPOCTATHYECKOM MoJe. J(uanekTpudeckas IpOHUIAEMOCTb.

DnekTpoéMKoCcTh. KoHzeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA. DHEPrus 3apsHKEHHOTO
KOHJIEHCATopa.

TexHuueckue  yCTpOMCTBA M NPAKTUYECKOE  NPUMEHEHHME:  DJIEKTPOCKOI,  JJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE JJIEKTPONpHOOpOB, KOHJEHCATOp, KOMHPOBAIbHBIN ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpolCcTBO M MPUHIUIT ICUCTBUS SJIEKTPOMETPA.

B3anmMoelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 3EKTPOCTATHUECKOM MOJIE.

DneKkTpocTaTU4ecKas 3aluTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTB EKTPOEMKOCTH TJIOCKOTO KOHAEHCATOPa OT IJIOIA/IU [IJIACTUH, PACCTOSHUAS MEX1y HUMU
U JTURJIEKTPUUECKOU MPOHUIAEMOCTH.

DHeprus 3apsyKEHHOTO KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DNEeKTpUYECKUN TOK. YCIOBUSA CYHIECTBOBAHMS 3JEKTpHUUecKoro Toka. Mcrounuku toka. Cuia Toka.
[TocTosIHHBIN TOK.

Hanpsixenue. 3akon Oma U1 ydacTka 1enu.

ONEKTpUUYECKOE  CONPOTUBIEHHE. YJAEIbHOE CONpPOTHBIEHHE BewiectBa. IlocnenoBarenbHoE,
[apaJuIeIbHOE, CMEIIAHHOE COESMHEHNE TPOBOJHHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoynas—JIenna. MOIHOCTb 3JIeKTPUYECKOTO TOKA.

DNEeKTpOABMKYIAs CHJIa U BHYTPEHHEE CONPOTHBJICHUE HCTOYHMKA TOKa. 3akoH Oma sl MOJHOM
(3aMKHYTOH) 21ekTpudeckoii nenu. KopoTkoe 3aMmbIkaHue.



ONEeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAUVIOB. 3aBUCUMOCTb COINPOTUBIEHUS METAIJIOB OT
TeMmIiieparypbl. CBEpXIPOBOJUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB.

[TonynpoBoanuku. CoOCTBEHHass M IpUMECHas MPOBOJUMOCTb MOJIYNPOBOAHHKOB. CBoiicTBa P—N-
nepexojia. [lomynmpoBoTHUKOBBIE TPHOOPHI.

DONEeKTpUUYECKUH TOK B pacTBOpPAaX M pacIulaBax 3JIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAs IMCCOLMALIMS.
DNEKTPOIH3.

OnexTpuyeckuil TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3pal. Monnus. [Tna3ma.

Texnuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHUE: aMIIEpPMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKH
TOKa, 3JIEKTpOHArpeBaTesIbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTENbHbIE NPUOOPBI, TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIW JHOJI, TEPMHUCTOPHI U (POTOPE3UCTOPBI, MOTYITPOBOIHUKOBBIN JMOT, TATbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANPSHKEHMSL.

3aBUCUMOCTb COINPOTUBICHUS LMJIMHAPUYECKHX IPOBOJAHUKOB OT JUIMHBI, IUIOHIAJW TIONEPEYHOTro
CeUeHHus U MaTepuaa.

CMeniaHHO€ cOeTMHEHUE POBOTHUKOB.

[Ipsimoe u3MepeHue 3neKTpoABIKYIIEH cuiabl. KopoTkoe 3aMblkaHuE€ TraJbBaHMYECKOTO JJIEMEHTa U
OIIEHKAa BHYTPEHHET'0 CONPOTUBIICHHUSL.

3aBUCUMOCTD CONPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTE ANIEKTPOJIUTOB.

HckpoBoii pa3psaa M NpOBOAUMOCTB BO3AYXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMeIaHHOro COEJMHEHUS PE3UCTOPOB.

N3MepeHne >1eKTpoABHKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIPOTHUBIICHHUS.

Ha6nronenue anexkrponusa.

Me:knpeaMeTHbIe CBSI3H

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCA C YYETOM COJIEPIKATEIIBHBIX
MEXIIPEIMETHBIX CBs3el C KypcaMi MaTeMaTHKH, OMOJIOTUH, XMMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHHEM METOJI0B HAyYHOTO MO3HAHMSL: SIBJICHUE, HAyYHbIN
¢baxT, runoresa, puzndeckas BeIUYNHA, 3aKOH, TEOpUs, HAOIIOJEHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MOJEIb,
U3MEpEeHue.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TMHEHHas QyHKIM, napaboia, runepooia, ux rpaguxku u
CBOMCTBA, TPUTOHOMETPHYECKHUE  (QYHKLUUHU: CUHYC, KOCHHYC, TAaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI M UX MIPOEKLUU Ha OCH KOOPIUHAT, CJIOKEHHE BEKTOPOB.

Buonoeusa: mexaHuuyeckoe JBHKEHUE B JKUBOW mnpupone, auddys3us, ocMoc, TEIIOOOMEH KHUBBIX
OpraHu3MoB (BUbI TEIUIONEPEAaUYH, TEINIOBOE PAaBHOBECHUE), DIICKTPUUECKUE SIBICHUS B )KUBOH ITpUpO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs Macca,
TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KUKOCTEH U ra3oB, JEKTPUUECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAS
IYCCOLMAINs, TaIbBaHUKA.

TI'eozpaghus: BnaxxHOCTh BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpazoBaHME ABWKEHMH C HCIOJIb30BAHMEM MEXAHU3MOB, YUET TpPEHHS B TEXHHKE,
MOJIIIMITHUKY, UCTIOJIb30BAaHHUE 3aKOHA COXPAaHEHHsI UMITYJIbCa B TEXHUKE (paKkeTa, BOJOMET U JPYTUe), IBUTATENb
BHYTPEHHET0 CropaHusi, mapoBas TypOuHa, ObITOBOHM XOJIOJMJIBHUK, KOHIMIMOHEp, TEXHOJOTHMU IMOJydEeHUs
COBPEMEHHBIX MaTEpUaJOB, B TOM YHCIIE HAHOMAaTEPHUaIOB, U HAHOTEXHOJIOTUH, YIEKTPOCTATUYECKAs 3alIUTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM MpHUHTEP, HIEKTPOHArpeBaTeNIbHbIE MPUOOPSI,
3JIEKTPOOCBETUTENIbHBIE TTPUOOPHI, FaIbBAHHKA.
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Paznen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocTtostHHBIE MarHUTHI. B3auMoielicTBME NOCTOSIHHBIX MarHUTOB. MaruHutHoe noJie. BEKTop MarHuTHOM
MHAYKIUY. [IpuHOMO cynepno3uuuMyd MarHuTHBIX MoJied. JluHuu marHuTtHOM uHAyKuuMu. KapTuHa nuHUN
MAarHUTHOM MHAYKIIMH TOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ 1MoJjie MpoBOAHUKA C TOKOM. KapTuHa JIMHUI WHYKIITUM MAarHUTHOTO TOJISl ITTUHHOTO MPSIMOTO
MIPOBOJIHUKA W 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHMKA, KATYIIKH ¢ TOKOoM. OmbIT Dpcrena. B3aumoneiictsue
MIPOBOTHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HaNpaBJIEHHUE.

Cuna JlopeHnua, e€ Moyib U HarnpasiieHue. JIBMKeHNE 3apsXKEHHON YaCTHUIIBI B OJTHOPOJHOM MarHUTHOM
nosie. Pabota cuet Jlopenna.

SIBneHue AeKTpOMarHuTHOM MHAYKIMH. [I0TOK BeKTOpa MarHUTHOM MHAYKIMHU. DIEKTPOABIKYIIAs CUla
WHIYKIUU. 3aKOH 3JIEKTpOMarHuTHOW unaykiuu dapanes.

BuxpeBoe anekTpuueckoe mose. DJIEKTPOIABMKYINAS CHUJIa WHIYKIIMH B TPOBOTHUKE, IBUKYIIEMCS
MOCTYIMATEIHbHO B OJHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpONCTBA M TMPAKTUUECKOE IPUMEHEHHE: IMOCTOSHHBIE MAarHUTHI, JJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIh, YCKOPUTEIH DJIEMEHTAPHBIX YACTHUIl, HHAYKIIHOHHAS TIEYb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MyYKa MarHUTHBIM MOJIEM.

JIMHUY MHIYKIUK MAarHUTHOTO TOJISL.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuia Amrepa.

HetrictBue cuiibl JIopeHila Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHOW UHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD SJICKTPOIBUKYILEH CUIIbl HHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TTOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

WccnepoBanue sBIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Pa3nea 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMAZHUNHbIE KOJNCOAHUA

KonebarenbHas cucrema. CBoOOHbIE MexaHNUecKue kojeOanus. ['apmonnueckue konebanus. Ilepuon,
4acToTa, aMIUMTyAa U ¢asza konebanuil. IlpykuHHBIM MasTHUK. MaremaTuyeckuil MasTHUK. YpaBHEHHE
rapMOHUYECKUX KojeOanuii. [IpeBpaiienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOJleOaHMS B HJICAIBHOM KoJieOaTebHOM
KOHTYpe. AHAJIOTHs MEXIY MEXaHUYECKMMHU U 3JIEKTPOMarHuTHbIMH KoseOanusmMu. @opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUHU B HJICATbHOM KO0JIeOAaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyXaroIMX KojeOaHMAX. BBIHYyXIeHHble MexaHMuecKue Kosebanus. Pe3onanc.
BbIHYXIeHHbIE 2JIEKTPOMAarHUTHBIE KOJICOAHUSI.



IlepemenHnsblit Tok. CUHYCOMIAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYHOE U
JNEUCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HAIIPSHKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenadya U MOTPEOICHHUE DIIEKTPUUYECKONW SHEPTUU. DKOJIOTHYECKHUE
PHUCKH IIPU IIPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa UCIO0Ib30BaHuUs 2JIEKTPOSHEPI MU B TIOBCEAHEBHOM KU3HH.

TexHuueckrue yCTpOMCTBA M IMPAKTUYECKOE IMPUMEHEHUE: JJIEKTPUYECKUH 3BOHOK, TE€HEpPATop
IIEPEMEHHOT0 TOKA, JIMHUM dJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJie0aTeIbHON cUCTEMBI (IIPY>KMHHbBIN WIK MAaTEMaTUYECKUN MasiTHUK).

HaOmroienune 3aTyxarommx KoJIeOaHmi.

HccnenoBanue cBOMCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcmnorpaMmsl  (3aBUCHMOCTH  CHJIbI TOKAa W HANpsOHKEHUS OT BPEMEHH) Ul DJIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc npu nocienoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH MHAYKTUBHOCTH M KOHAEHCATOPA.

Mopenb TMHAN IEKTPOIIepEaadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MaJIbIX KoJieOaHUM Ipy3a Ha HUTHU OT JUTMHBI HUTHU U Macchl Ipy3a.

HccnenoBanue nepeMeHHOro ToKa B [IENHU U3 MOCIEI0BATEIbHO COCIMHEHHBIX KOHIEHCATOPA, KaTyIIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpOMAazHUNHblE 60IHbL

MexaHndeckrue BOJIHBI, ycloBHSl pacnpoctpaHeHus. I[lepuon. CkopocTh pacmpoCTpaHEHUs W JJIMHA
BOJIHBI. [lonepeunsie U npoaosbHbIE BOJHBL. HTephepeHuns u nudpakius MeXaHM4eCKUX BOJIH.

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

ONEKTPOMAarHUTHBIE BOJIHBL. YCIIOBUSL M3JIyd€HHUS DJCKTPOMAarHWTHBIX BOJIH. B3aummuass opueHTanus
BekTopoB E, B, V B anekrpomarautHOH BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IPEIOMIIEHHE,
noJisipusanus, nudpakuus, nHTepdepernns. CKopocThb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHHIX BOJIH. [IprMeHeHNe 2IeKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIBI paguoCBsI3U U TeaeBuAcHU. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEbl.

TexHuyeckue ycTpoiicTBa U IMPAKTHUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YJIBTPa3BYKOBas
JMarHOCTHKA B TEXHUKE U MEJULIMHE, pajap, paIuonpuéMHIK, TeIeBU30p, aHTeHHa, TesnedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoOCTPaHEHUE NONIEPEYHBIX U TPOJOIBHBIX BOJIH.

Konebutomieecs Teso Kak UCTOYHUK 3BYKA.

HaGnronenue otpaxeHus U NpeIOMICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakmy MeXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3u rpoMKOCTH 3ByKa U BBICOTHI TOHA € aMIUIMTYI0H U 4acTOTOM KosieOaHuH.

HccnenoBanue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH: OTPaXKE€HHE, IPEIOMIICHHE, MOJIApU3aus, AudpaKims,
UHTEephEepeHIIHsL.

Tema 3. Onmuxa

I'eomerpuueckas onruka. IIpsiMonuHelHOE pacnpocTpaHEHHE CBETa B OAHOPOAHOMU cpere. JIyd cserta.
To4euHblii HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpakeHus cera. [locTpoenune n3006pakeHuit B IIIOCKOM 3epKalle.

[Ipenominenue cBeTa. 3aKOHBI MpeJOMIIEHUs cBeTa. AOCOJIOTHBIA MoKa3aTenb mperomieHus. IlomHoe
BHYTpEHHEE OoTpaskeHue. IIpenenbHblil yrom noJHoro BHyTPEHHETO OTPaKEHUS.

Hucniepcus ceeta. CoxkHbIi coctaB Oenoro csera. L[Ber.



Cobuparomue 1 paccenBaronue JUH3bl. ToHKast MMH3a. POKYCHOE PACCTOSHUE U ONITHYECKasi CUila TOHKOU
muH3bl. [locTpoenne n300pakeHHit B COOMpAIOUIMX W pacceUBAIOMIMX JiIMH3aX. PopMmyna TOHKOW JUH3BI
VBeanueHue, 1aBacMoe JTUH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBast omtmka. WHTepdepenius cBeta. KorepeHTHbIE WMCTOYHHUKH. YCIIOBUS HAOIIOACHHUS
MaKCHMYMOB 1 MUHUIMYMOB B HHTeP(QEPECHIIMOHHON KapTHHE OT IBYX CUH(A3HBIX KOTE€PEHTHBIX HICTOYHUKOB.

Hudpaxmus ceera. Audpakinuonnas pemérka. Y cioBre HaOIIOACHUS ITIaBHBIX MAKCHMYMOB TIPH TTaICHUN
MOHOXPOMAaTHYECKOTO CBETA Ha AU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texauueckre ycTpoHCTBa M NPAKTHUECKOE MPUMEHEHHWE: OYKH, Jymna, (oToammapar, MpoeKIHOHHBINA
ammapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONITHKA, TU(PPAKINOHHAS PEHIETKA, TIOJISPOU/T.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTpakKeHHE U peroMiieHre ceeta. OnTuueckue npuOopsl.

[TonHoe BHyTpeHHee oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3AX.

Mopenn MUKpOCKOTA, TEIECKOIIA.

HaGnronenue nunrepdepeHiinu crera.

Ha6nronenue qudpakiuu certa.

HaGnronenue aucnepcun ceTa.

[TonyueHue crniekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO TUPPAKIIMOHHOMN PEIIETKHU.

Habmronenue nonsipusaiiu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokazaresns NpeioMIICHUs CTEKIA.

HccnenoBanue cBONMCTB M300payKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcHOBBI crienMaJIbLHONH TEOPHUH OTHOCHUTEJIbHOCTH
['paHuIIBI TPUMEHUMOCTH KJIACCHUECKOM MexaHUKH. [TocTynaThl criennaibHON TEOPUH OTHOCHUTEIBLHOCTH:
WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe, IIPUHIIMIT OTHOCUTEIIBHOCTH DWHIITCHHA.
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAIIICHUE JUTHHBI.
DHEprus ¥ UMIYJIbC PEISITUBUCTCKOM YaCTHUIIBI.
CBs13b MacChI C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTHUs MTOKOSL.

Paznen 7. KBantoBasi pusznka

Tema 1. dnemenmul KGAHMOBOI ONRMUKU

®ortonsl. opmyna [1nanka cBsizu sHEpruu GOTOHA C €ro YaCTOTOU. DHEPTUs U UMITYIILC (POTOHA.

OtkpsiTue u uccnenoBanue dporordpdekra. Onbitel A. I'. Ctoneroa. 3akonsl poTosddexra. YpaBHeHHe
OuinmreitHa g gotosddekra. «Kpacnas rpanunay hotodrdpdexra.

JlaBnenue ceera. OnbiTel [1. H. JIeGenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texnudeckue ycTpoiicTBa U MpaKkTUUECKOE MPUMEHeHne: GOTodIeMEHT, (JOTOAATYUK, COJTHEUHAs OaTapes,
CBETOJIMO/I.

Jlemoncmpayuu

D013 eKT Ha YCTaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTod(hdeKTa.

Ceerouos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma



Monens atoma Tomcona. OmneiTel Pesephopaa nmo paccesHuro o -yactuil. [lmanerapHas Moaens aToma.
[Toctynater Bopa. M3nyuenue u mornouieHne (GOTOHOB IMPH IEpeXo/ie aromMa ¢ OJHOTO YPOBHS SHEPTHU Ha
npyroii. Buapl cnektpoB. CriekTp ypoBHEN SHEPIUM aToMa BOJOPO/a.

BounnHoBsie cBoOMcTBa yacTull. Bosubl ne bpoins. KopryckynsspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYXJECHHOE U3Jy4CHHUE.

TexHuueckue ycTpoHCTBa U MPAKTUUYECKOE IPUMEHEHUE: CIEKTPaJIbHBIM aHanu3 (CIEKTPOCKON), Jas3ep,
KBaHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mogens omnbita Pezepdopra.

Omnpenenenue JUIMHBI BOJHBI Jla3epa.

HaOmoienue TMHEHYaThIX CIIEKTPOB M3JTyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HaGnronenue nuHeiyaToro crexTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3BIBAIOIINE CJIOKHOCTh CTpoeHUs siiapa. OTKpBITHE PagHMOaKTHBHOCTH. OTBITHI
Pesepdopna mo ompepeneHuio cocrtaBa paguoakTUBHOTO wu3imydeHus. CBoicrtBa anbda-, Oera-, ramma-
W3JIydeHus. BausHue paguoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpbiTHe TIpoTOHa U HeWTpoHa. HyknonHas monens sinpa [eiizenOGepra—lBanenko. 3apsn sapa.
Maccosoe uncio sapa. M30tomnsl.

Anbba-pacniag. IIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue. 3aK0H pai0aKTHBHOTO
pacrazna.

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

Snepubie peakunu. JleneHue u CUHTES €.

Anepubiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGmemMbl W TEPCHEKTHUBBI SIACPHON HSHEPTETHUKH.
DKOJIOTUYECKHUE aCTIEKTHI AIEPHOM SHEPTETUKHU.

DnieMeHTapHbIe YacTullbl. OTKPBITHE O3UTPOHA.
MeTo1b1 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
OyHaaMeHTanbHble B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.

TexHuveckue ycTporcTBa M IPAKTHYECKOE IPUMEHEHHUE: TO3UMETP, Kamepa BriibcoHa, sIepHBIN peakTop,
aroMHas oomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuol
HccnenoBanue TpekoB YacTHil (110 TOTOBBIM GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPUZUKH

Oranel pa3BUTHA acTpoHOMMUH. IpHuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAYCHUE ACTPOHOMMH.

Bun 3Bé3nH0ro Heba. Co3pesnus, spkue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBHIKEHUE.

Conneunas cucrema.

Connue. ConneuHass akTuBHOCTb. Mcrounumk sHeprum ConHua u 3BE34. 3BE3IBI, UX OCHOBHBIE
XapaKTEepUCTUKH. JlMarpaMma «CHEKTPAJIBHBIM KIIaCC — CBETUMOCTBHY. 3BE3/bl IVIABHON IIOCJIENOBATEIbHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTBY» UIsl 3BE3]1 TTIAaBHOM MOCIIEN0BAaTENbHOCTH. BHYTpEeHHEE CTpoeHHUE 3BE3 .
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOKIACHUH U 3BooLnK CoJlHIA U 3BE3]. DTanbl )KU3HU 3BE3L.

Mneunsiii [1yte — Hama I'anaktuka. Ilonoxxenue n awxenue ConHua B ['amaktuke. Tunbl ramakTuk.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B sApax rajlaKkTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06ma. Pa3z6eranue ranaktuk. Teopust Bonbioro B3psia.
PennkroBoe uznyuenue.

MacutabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6aemMbl aCTpOHOMUH.



Yuenuueckue nabniooenus

HabOmioeHuss HEBOOPY)KEHHBIM TJ1a30M C  HUCIOJb30BAHUEM KOMITBIOTCPHBIX TPHIIOKECHUN IS
OTIpeNieNIeHUs] TOJIOXKEeHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus CeBepHOro
IIOJTyLIapHsL U SIPKUE 3BE3/BL.

Habmonenus B Teneckon JIynsl, uianer, Miewnoro Ilyru.

O0o0maroniee NoOBTOpPeHUE

Ponb ¢u3uky U acTpOHOMHUHM B SKOHOMUYECKOH, TEXHOJIOTMUYECKOW, COIMATBHON M STHUECKOU cdepax
JEATeTbHOCTH YeJI0BEKa, POJb U MECTO (PM3WKU M aCTPOHOMHHU B COBPEMEHHOH HAy4YHOI KapTHHE MHpa, POJIb
¢dusnueckoil Teopur B (POPMHUPOBAHUU MPEACTABICHUN O (PHU3UUECKONW KapTHHE MHUPA, MECTO (PU3HUECKOUN
KapTUHBI MUpa B OOIIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O PUPOJIE.

MexnpeameTHblie CBSI3U

Nzyuenue xypca ¢uszuku 6a30BOro ypoBHs B 11 Kiacce OCYIIECTBISETCS C YYETOM COJIEPIKATEIbHBIX
MEXIIPEMETHBIX CBSI3el ¢ KypcaMH MaTEMaTHUKH, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemmnole nonsimus, CBI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOI'O IMO3HAHUS: SIBICHUE, HAYYHBIN
¢axT, runoresa, pU3nUecKasi BEIMUNHA, 3aKOH, TeOpus, HAOIIOeHHUE, SKCIIEPUMEHT, MOJIEIUPOBAHHE, MOJIEIIb,
U3MEpEeHHue.

Mamemamuxa: pelleHUE CHCTEMbl YpPaBHEHUN, TPUTOHOMETpUYECKHE (QYHKIMHU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKJIECTBO, BEKTOPHI M UX MPOEKIMU HA OCH KOOPJAUHAT,
CJI0KEHHE BEKTOPOB, TPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIMH, TPU3HAKY [T0100MSI TPEYTrOJIbHUKOB, ONIpEeIeTICHIE
TIJIOIA N TIOCKUX Puryp u 00bpEma Tel.

buonocus: snekrpuyeckue sBIEHUS B KUBOUM MpHpoOJE, KojiedaTeabHble ABMKEHUS B JKMBOM MpHUPOJE,
OTNITHYECKHUE SIBJICHUS B )KUBOU MIPUPOJIE, ICUCTBHUE paTUaIlii HA KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE AaTOMOB W MOJIEKYN, KpHUCTAJUIMUECKas CTPYKTypa TBEPABIX Tell, MEXaHU3MBbI
00pa3zoBaHus KPUCTATUIMYECKONU PEMIETKH, CIICKTPAIbHBINA aHAJTU3.

l'eoepagpusa: marHuTHBIE TMOJIOCAa 3€MJIM, 3aJIEKU MarHUTHBIX Py, (POTOChEMKA 36MHOMN MOBEPXHOCTH,
Mpe/ICKa3aHue 3eMJIETPSICEHU.

Texuonozus: TUHUM 3JIEKTpOIIepeiay, TeHepaTop NEPEMEHHOTO TOKA, AJIEKTPOIBUTaTeb, UHAYKIIMOHHAS
neys, pajgap, paIuonpuéMHUK, TEICBU30D, aHTeHHA, TenedoH, CBY-mneus, mpoeKIIMOHHBIH armapaT, BOJOKOHHAs
OITHKA, COJIHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NIIPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

OcBoenue yuebHnoro npeamera «dusnka» Ha ypoBHE cpeaHero o0miero oOpasoBanus (6a30BbIil ypOBEHB)
JOJDKHO 00ecIeYnTh JOCTHIXKCHUC CJICOAYHOIIUX JJMYHOCTHBIX, MCTAINMPECAMCTHBIX u NpEAMCTHBIX
00pa30BaTENIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yibTaThl OCBOCHUS ydyeOHOTO mpenmera «Du3nKa» JTOJDKHBI OTPakaTh TOTOBHOCTH U
CIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBAThCA C(OPMHPOBAHHOW BHYTPEHHEW TO3ULUEH JMYHOCTH,
CUCTEMOU IICHHOCTHBIX OPUCHTAIINMN, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIINX TPAUIIMOHHBIM
HEHHOCTSIM POCCHUHCKOTO OOINECTBa, pacIIMpEeHUE >KM3HEHHOTO ONBITAa M OIbITAa JIEATEIBLHOCTH B IpOIECcCe
peanu3ali OCHOBHBIX HAIPaBJICHUH BOCITUTATEIBHOM S TETHHOCTH, B TOM YHCIIE B YAaCTH:

1) rpaIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYYAIOMIErocsl KaK aKTUBHOTO M OTBETCTBEHHOTO YiICHA
POCCHUICKOTO 00I11eCTBA;

MPUHATHE TPATUITUOHHBIX 00IEYETIOBEYSCKUX TYMAaHUCTHUSCKUX U IEMOKPATUYSCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIFHOCTh B WHTEpEcax TPakJaHCKOTO OOIIeCcTBa, y4acTBOBATH B
CaMOYIpaBIICHUH B 00pa30BaTEIbHON OpraHu3aIlnig;

YMEHHE B3aMMOJICHCTBOBATh C COITMAIHBIMH HHCTHTYTaMH B COOTBETCTBHH C WX (QYHKIHSIMH |
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTApHOU M BOJIOHTEPCKOH NIESITETHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUHUCKUX YUEHBIX B 00JacTH
(UBUKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBEICHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACh Ha MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B JEATEIILHOCTH YUEHOTO;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIIero;

4) 3CTeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas 3CTETHUKY HAYYHOIO TBOPYECTBA, MPUCYIIETO (HU3HUECKOI
HayKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

MHTEpPEC K pa3andHbIM cepam npodhecCHOHATBHON AeSITeTbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOI U
TEXHUKOM, YMEHHE COBEpILIaTh OCO3HAHHBIN BBIOOp OyAyliel mpodeccun U Peain30BHIBATH COOCTBEHHBIE
KU3HEHHBIC TUIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO i CAaMOOOPa30BaHHUIO B 00J1acTH (PU3UKHU HA TPOTSHKEHUHU BCEH
KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbI, OCO3HaHHE TJIO00ANTBHOTO XapakTepa HKOJIOTHYECKUX
npobiuem;

TUTAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUN B OKPYXKAIOIIEH cpe/ie Ha OCHOBE 3HAHUS IIeNiel yCTOHYHBOTO
pa3BUTHS YEIIOBEYECTBA;

paciupeHe OmbITa AeATETHPHOCTH YKOJIOTHUECKON HAMPaBICHHOCTH HA OCHOBE MMEIOLIUXCS 3HAHUH 110
¢busuke;

7) HEHHOCTH HAYYHOT O MO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (pru3nyecKont

HayKU;



OCO3HAaHUEC IICHHOCTHU HaquOﬁ ACATCIIbHOCTH, TOTOBHOCTL B IIPOUCCCC U3YUCHUS (1)I/I3I/IKI/I OCYIICCTBJIATDH
IMPOCKTHYIO 1 UCCIICAOBATCIILCKYIO ACATCIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE JeHCTBUS
Ba3oBble jornueckue aecTBus:

CaMOCTOSITEIIBHO (POPMYITHPOBATEH M AKTYAIM3UPOBATEH IPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OTIPENIETIATh LEH JACITeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUHU UX IOCTHKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEYUS B paCCMaTPUBAEMBbIX (PU3NUYECKUX SIBJICHUSAX;

pa3zpabaTeiBaTh IUIAaH pEIICHUS NPOOJEeMbI ¢ Y4ETOM aHalM3a WMEIONIMXCS MATePUAIBHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JACITEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISIM, OIICHUBATh PUCKH
IMOCJICICTBUM ACATCIBHOCTH;

KOOPJAMHHUPOBATh M BBHITIOJHATH PabOTy B YCIOBUSAX PEAIBHOTO, BUPTYATHbHOTO U KOMOMHUPOBAHHOTO
B3aHUMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciienoBare/ibCKue AeiCTBUA:

BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHITUSIMU ¥ METOJIaMU (PH3UIECKON HAYKH;

BIIQJIETh HABBIKAMH YYEOHO-HMCCIEAOBATENIHCKONM M TPOEKTHOW MACSITENIBPHOCTH B 00MacTu (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pelieHus 3amad  (U3UIECKOTO
COJIEpXKaHUs, TPUMEHEHHUIO PA3IMIHBIX METO/I0B MTO3HAHMSI,;

BIIQJIETh BUIAMH ACSITEIBHOCTH 110 TTOJTYYSHUIO HOBOTO 3HAHMUSI, €T0 WHTEPIPETALNH, MPE0Opa30BaHUIO U
MPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX CUTYalUsIX, B TOM YHCIE IPU CO3JaHUHM Y4eOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSA3HM U aKTyaJIM3UpPOBATh 33]1a4y, BBIABUTaTh TUIIOTE3Y €€ PELICHMUS,
HAaxOJIUTh ApIrYMEHTHI JJI TOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh NapAMETPbl U KPUTEPHUH PELICHUS;

AHAJIM3UPOBATh IOJYYEHHBIE B XOJE PEIICHUs 3aJaud pPe3yJabTaTbl, KPUTHYECKH OLEHHWBATH HUX
JOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33a/laud B 00pa30BaTENIbHON AEATEIHLHOCTH, B TOM YHCIIE IPU
M3y4eHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTD 3HAHUA MO (PU3UKE B IPAKTHUUECKYIO 00JIaCTh KU3HEACATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIaraTh OpUrHHAIbHbBIE TOAXOAbl U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 3a]]a4uu, IOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BIIJIETh HaBBIKAMU TMOIy4eHUs1 HHPOpMalUu (PU3NIECKOTO COJIEp>KaHUsl U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIIAThH MOUCK, aHAINU3, CUCTEMATH3AIUIO U UHTEPIPETANI0 HH(DOPMALIUU Pa3IMYHBIX
BUJIOB ¥ JOPM MpEACTABICHUS;

OIICHUBATh JJOCTOBEPHOCTHh HH(OpPMALIHH;

UCIIOJIb30BaTh CpeAcTBa HWHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B  peUICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3alMOHHBIX 3a7ad C COONIO/IEHHEM TpeOOBaHHI 3PrOHOMHKH,
TEXHHUKH 0€30MaCHOCTH, TUTHEHBI, PECypcocOepekeH s, TPABOBBIX U ITUYECKUX HOPM, HOPM HH(DOPMAITMOHHON
0€30IMacHOCTH;

CO37aBaTh TEKCTHI PUINIECKOTO COJIEPIKAHUS B PA3NTUYHBIX (hopMaTax ¢ y4€TOM Ha3HAYCHUS HHPOPMAITHH
U 1[EJIEBOM ayJUTOPHUH, BEIOHpAsi ONTUMATBHYIO (hOPMY MPECTABICHUS U BU3YATU3ALINH.

KoMMmyHuKkaTHBHBIC YHHBepCaJIbHbIe y4eOHbIe JeHCTBUSA:
OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKU U BO BHEYPOUHOU J€ATEIbHOCTH;



pacmno3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIlM U CMSATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUIYAILHON PaOOTHI;

BBIOMPATh TEMAaTUKY U METOJIbI COBMECTHBIX JCUCTBHIA C Y4ETOM OOIIUX WHTEPECOB M BO3MOKHOCTEH
KaXKJIOr0 WICHA KOJUICKTUBA;

MPUHUMATH 1I€JIM COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH M KOOPJAUWHUPOBATH ACHCTBUS MO €&
JNOCTHKEHHIO: COCTaBIIATh TUTAH JCHCTBUH, pacmpelesaTh poJid ¢ y4ETOM MHEHUU yYaCTHHKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OIIEHMBATh KA4eCTBO CBOEr0 BKJIAJa W KaXJOro YJYaCTHHMKAa KOMAaHIbl B OOIIMI pe3yapTaT Io
pa3pabOTaHHBIM KPUTEPHUSIM;

npesiaraTh HOBBIE MPOEKTHI, OIEHUBATHh HJIECU C TIO3UIIMHM HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOM
3HAYNMOCTH;

OCYIIECTBJISITh MMO3UTHUBHOE CTPATEIMUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYALHSX, POSBIISATH TBOPUYECTBO
1 BOOOpakeHue, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaJibHbIe YUeOHbIe el cTBUSA
Camoopranu3anusi:

CaMOCTOSITEJIbHO OCYILECTBJISATh MO3HABATENbHYIO AESITEIbHOCTh B 00JacTH (PU3MKU U aCTPOHOMHH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYINPOBATh COOCTBEHHBIE 33a4H;

CaMOCTOSITEIIEHO COCTAaBJISTh ITUIAH PEIICHHs] PacdETHBIX M KadeCTBEHHBIX 3ajlad, TUIaH BBITIOJHEHUS
MPaKTUYECKON pabOThI C yUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTEHUN;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM;

pacmmMpsATh paMKA y9eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEAMOYTCHAN;

JIeNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a PEIICHHE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (DOPMUPOBAHHIO U TPOSBICHUIO APYIUIIUN B 001aCTU (DU3HKH, ITOCTOSTHHO TOBBIIIATH
CBOM 00pazoBaTeNbHBIN U KyJbTYPHBIA YPOBCHD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH COOTBETCTBUE
PE3yIbTATOB LIEIISIM;

BIIQJIETh HABbIKAMHU I[I03HABATEIbHOW pedIeKCMu Kak OCO3HAaHUS COBEPIIAEMBbIX JEHCTBUH U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

WCI0JIb30BaTh MPUEMBI peIIeKCHu AJIsl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHHUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACATEIbHOCTH;

MPHU3HABATh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B mpouecce nocTukeHHs] JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpaMMbl MO (U3HKE AN yPOBHS
cpeaHero oomiero o0pa3oBaHHMA Yy OOYYarOIIMXCS COBEPUIEHCTBYETCS HSMOLIMOHAIBHBIN HMHTEIJIEKT,
Ipeanojararuil chopMUpPOBaHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh TOHUMATh CBOE HMOLMOHAIBHOE COCTOSIHUE, BHJIETh
HaMpaBJICHUs Pa3BUTHS COOCTBEHHON IMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETYIMPOBAHHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIOCOOHOCTh aJalTHPOBAThCS K SMOLMOHAJIBHBIM HM3MEHEHUSM M HPOSBIATH TMOKOCTh, OBITH
OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOMIEH CTpPEMJICHHWE K JOCTIKEHHUIO LEIH M YCIEXy, ONTHMHU3M,
MHUIMATUBHOCTh, YMEHHUE JIeHICTBOBATh UCXOSI U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAOIIEH CIOCOOHOCTh MOHMMATh 3MOIIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBAThH €0 IPU
OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CHOCOOHOCTH BBICTpaMBAaTh OTHOIICHUS C JAPYTHMHU JIIOIbMH,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOHPIUKTHI.

MHNPEJIMETHBIE PE3YJIbTATHI

K koHity obyuenus B 10 kjacce mpeaMeTHbIC pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpPaxaTh
c(hOPMHUPOBAHHOCTH Y OOYUYAIOIINXCS YMCHHIA:

JEMOHCTPUPOBATH HA PUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOMW HAYYHOU KapTUHBI
MHpa, B Pa3BUTHHA COBPEMEHHOM TEXHUKHU U TEXHOJIOIMH, B IPAKTUYECKOMN AESITEIBHOCTH JIOICH;

VYUTHIBATh TPAHUIBI TMPUMECHCHHUS W3YyYCHHBIX (U3WYECKUX MOJENIeH: MaTepuaibHas TO4Ka,
WHEpIMagbHas cHcTeMa OTcu€Ta, abCOJIOTHO TBEPAOE TEJNO, HJICATbHBIM Ta3, MOJEIM CTPOCHHUS Ta30B,
KHUJKOCTEN U TBEPABIX TEJ, TOUCUHBIA JEKTPUUCCKUN 3apsil IPHU pelIeHnr (PU3nIecKux 3a1ad;

pacrio3HaBaTh (DPM3UYECKUE SBIICHUS (MPOIECChI) W OOBSICHATH WX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KMHETHYECKOM TEOPUH CTPOCHHS BEIIECTBA U DJIEKTPOJWHAMUKH: pPABHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIKEHHE, CBOOOJHOE TAJICHUE TE, ABMKCHHUE 10 OKPYKHOCTH, UHEPITHUS,
B3auMo/ieiicTBUe Ted, MU dy3usi, OpOYHOBCKOE NBMIKEHUE, CTPOCHHE KUIKOCTEH U TBEPABIX TeJ, U3MEHECHHE
00béMa TeN Mpu HarpeBaHuW (OXJIAXKICHHWH), TEIJIOBOE PAaBHOBECHE, MCIApPEHHE, KOHACHCAIMS, TUIaBJICHUE,
KpUCTAJUTH3alNsl, KUTICHHUE, BIAXKHOCTh BO3/IyXa, MOBBIIICHUE JIABJICHUS Ta3a MMPU €r0 HarpeBaHUU B 3aKPHITOM
COCYJIE, CBSI3b MEXKJY IapaMeTpamMu COCTOSIHHS Tra3a B HM30MPOIEccaxX, JIEKTpU3aIus TeJl, B3auMOJCHCTBHE
3apsJIoB;

OTMCBHIBATh MEXaHWYECKOE JBW)KCHHUE, UCIONb3ys (HU3WyYecKue BETWYWHBI: KOOPAWHATA, TYTh,
nepemMeIeHne, CKopocTh, yCKOpEHHUe, Macca Tejia, Cujla, IMITYJIbC TeJla, KHHETHYeCKasi SHEPTHsl, MOTEHI[MaTbHas
SHEPTHUsI, MEXaHW4YeCKas paboTa, MEXaHMYECKasi MOITHOCTb; MPH OMMCAHUH MPABIIIHBHO TPAKTOBATH (PU3HUECKHIT
CMBICJT MCTIOJIb3YEMbIX BEIMYUH, UX O003HAUEHUS U €AUHMIIBI, HAXOJUTh (POPMYIIbI, CBS3BIBAIOIINE AAHHYIO
(bu3NYECKYyIO BEIMYUHY C IPYTUMU BETUUYUHAMU;

OTHCHIBATh U3YUYCHHBIE TETIJIOBbIE CBOMCTBA TEJl U TEIJIOBBIE SIBJICHUS, UCIIONB3Ys (PrU3MUecKue BETUUHHBI:
JaBJI€HWE Ta3a, TeMIleparypa, CpenHss KWHETHYecKas OJHEepPrusi XaoTHYECKOro JBIXKEHHUS MOJIEKYII,
CpeIHEeKBaJpaTU4YHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHsSS SHeprus, pabora rasa,
K03 (UIIMEHT MOJIE3HOTO ACUCTBUS TEIJIOBOIO JBUTATENS; IPU OMUCAHUH MPABUILHO TPAKTOBATh (PU3UUECKUIA
CMBICJT HCTIOJIb3YEMbIX BEJIMYUH, UX O003HAUEHUS U €AMHMIIBI, HAXOJUTh (POPMYIIbI, CBS3BIBAIOIINE AAHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BEITUYHUHAM;

OTHCHIBATh M3YUEHHBIE SJIEKTPUUECKHE CBOMCTBA BEILIECTBA U JIIEKTPUYECKHE SIBJICHUS (IIPOLIECCHI),
UCIOJIb3YS (DU3MYECKUE BEJIMYUHBL DJICKTPUUECKUN 3apsll, AJIEKTPUYECKOEe I0Jie, HAMpsDKEHHOCTH TOJI,
MOTEHIIUAJ, PA3HOCTh MMOTEHIIUAJIOB; IPH ONMUCAHUU MTPABUIIBHO TPAKTOBATh PUINUECKHI CMBICI UCTIOIb3yEMbIX
BEJTMYMH, UX 0003HAYEHUS U €IMHUIIBL; YKa3bIBaTh (JOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DM3HUECKYIO BEIHUUHY C
JIPYTMMU BETUYMHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOIIECCHl U SBICHHUS, UCTIONb3Ya (PU3MUECKUE 3aKOHBI U MPUHIIMIIBL: 3aKOH
BcemupHoro TtsaroteHus, |, Il u Il 3akonbl HbroTOHA, 3aKOH COXpaHEHHMsS MEXaHHMYECKOW JIHEPruu, 3aKOH
COXPaHEHHUS MUMITYJIbCa, IPUHIIUI CYNEPIIO3UIINN CUJI, TPUHIUI PABHOMPABUS WHEPIIMATBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KHHETHYECKYI0 TEOPUIO CTPOCHHUS BEUIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEIHEH KHHETUYECKOU
SHEPTUH TEIIOBOTO ABMKEHUS MOJIEKYJ C aOCOTIOTHOM TeMIepaTypoid, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHHs IEKTPUUECKOTO 3apsia, 3akoH KyrnoHa, mpu 3TOM paznuyaTth CIOBECHYIO (POPMYITHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBHUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPHUHIIMIIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHHUUYECKUX YCTPOWCTB; pa3inuyaTh
yCIOBUS UX 0€30MaCHOTO UCTIOIb30BAaHUS B TIOBCEIHEBHON KU3HU;

BBITIOJTHATH DKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (PU3NYECKUX SBICHUN M MPOIECCOB C UCIOIb30BAaHUEM
NPSIMBIX M KOCBEHHBIX HW3MEPEHHH, Mpu 3ToM (HOpMYIHUpOBaTh MpOOIeMy/3aadyy W THIOTE3y Y4eOHOTO
AKCMEPUMEHTa, COOMPATh YCTAHOBKY U3 MPETIOKEHHOTO 00OPYAOBaHMSI, IPOBOIUTH OMBIT U (GOPMYIHUPOBATH
BBIBOJIBI;



OCYILIECTBIISITh TPSIMBIE U KOCBEHHBIE H3MEpeHUs (PU3MYEeCKHX BEJIWYMH, TPH O3TOM BBIOMpPATH
OTNITUMAJIBHBIN CMIOCO0 M3MEPEHUS U HCIIOJIH30BaTh H3BECTHBIC METOIbI OI[CHKH MOTPEITHOCTEH H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYCCKUMU BEIIMUYUHAMU C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHUH,
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTAThI MOJYYCHHOW 3aBHCHMOCTH (PU3NUYCCKUX
BEIIMYHH B BUJIE TAONHII U TPa(UKOB, JENIaTh BBIBOJBI IO pe3yJbTaTaM HCCICIOBAHMUS,

coOmogark mpaBuia O€30IacHOTO TpyJda IPH MPOBEACHUM HCCIEAOBAHMNA B paMKax YydeOHOro
AKCIEPUMEHTA, Y4eOHO-MCCIEN0BATEIbCKON U IPOEKTHOM AEATEIbHOCTU C UCIOJIb30BAHUEM H3MEPUTEIbHBIX
YCTPOWCTB | JJA0OPATOPHOTO 00OPYI0BAHMUS;

pelaTth pacuéTHBIC 3a/Ia4M C SIBHO 3aJJaHHOW (DM3MUECKON MOJICNBIO, MCIONB3Yys (PU3UMUECKHUE 3aKOHBI U
NPUHIUIBI, Ha OCHOBE aHAIM3a YCJOBHS 3a/la4d BBIOMPATh (U3MUECKYI0 MOJIENb, BBIIENATH (DU3NUECKHE
BEITMYMHBI U (POPMYJIBI, HEOOXOJUMBIE UIsi e€ PEIICHHs, MPOBOIUTH PAcYEThl M OICHUBATH PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUS (PH3UYECKON BEITHYNHBI,

pemaTh Ka4eCTBEHHBIE 337a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYHMBYIO IETIOUYKY PACCYKICHHUU C
OTOpPOM Ha U3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHMUS;

WCTIOJIb30BATh MPH PEHICHUH y4eOHBIX 3a71ad COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHHU JUIS TIOUCKA,
CTPYKTYPUPOBAHHS, WHTEPIPETAIMA M TPEACTABICHUS Y4eOHOW ¥ HaydHO-TIOMYJISIPHOW WH(POPMAIINH,
MTOJTYYEHHOU M3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKU aHATM3UPOBATH IMOTy9aeMyI0 HHPOPMAIIHIO;

MPUBOJIUTh TIPUMEPHI BKJIAJIa POCCHUCKHX W 3apyOeKHBIX YUICHBIX-(PH3UKOB B PAa3BUTHE HAYKH,
00BSICHEHHUE TTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH W TEXHOJIOTHIA;

WCTIOJH30BATh TEOPETUIECCKHE 3HAHMUS 1O (PU3UKE B TIOBCEAHEBHOM KU3HU TSl 0OecTieueHnst 0€30T1acCHOCTH
pu 0OpaIIeHNH ¢ MPUOOPaMH U TEXHUIECKUMHU YCTPOHCTBAMHU, JJISl COXPaHEHHUS 3/I0POBbsSI M COOTFOIEHUS] HOPM
HKOJIOTMYECKOT0 TIOBE/IEHUS B OKpY’Kalollel cpee;

paboTaTh B TPYIIIE C BBITIOJHEHUEM Pa3jMYHBIX COIUAIBHBIX POJICH, TUIAHUPOBATH PabOTy TPYIIIHI,
palMoHaJIbHO pAacHpeiesaTh OO0S3aHHOCTM M IUIAHUPOBATH JAEATEIbHOCTh B HECTAHJAPTHBIX CHUTYalMsX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJI0r0 U3 YYACTHUKOB TPYIIIbI B PEHICHHE pacCMaTPUBAEMOM MTPOOIEMBI.

K koHiy oOyuenuss B 11 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCS YMEHUM:

J€MOHCTPUPOBATH Ha IPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOM HAyYHON KapTUHBI
MUpa, B pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B TPAKTUUECKOH IEATEIbHOCTH JIFOJICH, IEIOCTHOCTD U
€IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTBHIBATh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJEJICH: TOUCUHBIH MEKTPUUYECKUl 3apsil,
Jy4 CBETa, TOUYEUHbIN UCTOYHHK CBETA, SiACpHAs MOJIEb aTOMa, HyKJIIOHHAs! MOJI€Ib AaTOMHOTO SIpa IIPHU PEeLICHUH
buznueckux 3aaad;

pacrno3HaBaTh (pu3nueckue IBJICHUS (IPOLECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB 3JIEKTPOIMHAMUKY U
KBaHTOBOHM (DU3HMKU: dJIEKTpUUYECKasi MPOBOJUMOCTD, TEIIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JCUCTBUS
TOKa, B3aUMO/ICIICTBIE MAarHUTOB, AJIEKTPOMArHUTHAs UHAYKLUA, IEHCTBUE MarHUTHOTO MOJIA Ha MPOBOJHUK C
TOKOM M ABIXKYIIUHCS 3apsl, dIEKTPOMAarHUTHbIE KOJeOaHUs U BOJHBI, MPSIMOJMHEHHOE PaCHpOCTpaHEHUE
CBETa, OTpakKeHHe, MpelomiieHue, UHTephepeHuus, Audpakius U MOJSIpU3alus CBETa, TUCHEPCUs CBETa,
dhoTornekrpuueckuii 3pdext (hoTorddeKT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa aToMa
BOJIOPO/Ia, €CTECTBEHHAS! M HCKYCCTBEHHAS PaTHOAKTUBHOCTS;

OTIHMCHIBATh U3yYEHHBIC CBOMCTBA BEIIECTBA (dNEKTPHUUECKHUE, MAarHUTHBIE, ONTHUYECKUE, IEKTPHUECKYIO
MPOBOJAMMOCTh PA3NHUYHBIX Cpel) W JJIEKTPOMArHUTHBIE SBJICHHS (MPOIIECCHI), HCMONB3YyS (DHU3UUECKHe
BETTMYMHBI: DJIEKTPUUYECKUHN 3apsil, cula TOKa, JEKTPUUYECKOE HAIPsDKEHUE, DJIEKTPUUYECKOE COMPOTHUBIICHUE,
Pa3HOCTh MOTEHIIMAIOB, JIEKTPOABMKYINAs CHlia, paboTa TOKa, MHAYKIIMS MAarHUTHOTO MOJIS, cuiia AMmIepa,
cwia JlopeHIa, MHAYKTUBHOCTh KATYIIKU, SHEPTHUS dJIEKTPHUUYECKOT0 U MAarHUTHOTO TOJEH, MeproJ U 4acToTa
KoJebaHuil B KoJebaTeIbHOM KOHTYpE, 3apsii M CHjla TOKa B MPOILECCe TaPMOHUYECKHX 3JIEKTPOMArHUTHBIX
KonebaHuif, (HOKyCHOE pacCcTOsHME W ONTHYECKas CHUJia JIMH3bI, MPU OMHCAHUM TPABUIBHO TPAKTOBATH
(bu3MYECKUI CMBICIT HCTIONIb3YEMBIX BEJTMUMH, UX 0003HAYCHHUSI M €IUHULIBI, YKA3bIBATh (DOPMYJIbI, CBSI3BIBAIOIIUE
JaHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMH BETUUUHAMU;



OIMCHIBATh U3YYCHHBIC KBAHTOBBIC SIBIICHHS U MPOIIECCHI, UCIONIB3Ys (PU3HUECKUE BETUUYMHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4aCTOTa CBETA, SHEPTUsl U UMITYJbC (JOTOHA, IEPUO/I MOTypaciana,
SHEPTHUsl CBSI3M AaTOMHBIX sJIEp, MPH ONMUCAHWU NPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCHOJIB3yEeMBIX
BEJIMYMH, UX 0003HAUCHUS U €AMHUIIBI, YKA3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PU3HUUECKYIO BETUUMHY C
JIPYTrUMH BEJTMYMHAMHM, BBIYUCIIATH 3HAYCHUE (PU3NUECKOI BETUUMHBL;

aHATM3UPOBATh (PU3NYECKUE TPOLECCHI U SBIICHHS, HCIIONb3Ys (PU3UUECKUE 3aKOHBI U MPUHIUIIBL: 3aKOH
Owma, 3aKOHBI TIOCJIEIOBATEIBHOTO M NAPAJISIIFHOTO COSANHEHHSI TIPOBOJHUKOB, 3aKk0H Jlxoynsi—JIeHna, 3akoH
AIIEKTPOMArHUTHON MHIYKIMH, 3aKOH IMPSIMOJIMHEHHOTO pacIpOCTpaHEHHs CBETA, 3aKOHBI OTPAXKECHUsS CBETA,
3aKOHBI TPEIIOMJICHHUS CBETA, ypaBHEHUE DWHIITEHA 11 poToddhdexra, 3aKOH COXpAaHEHUS SHEPTHH, 3aKOH
COXpaHEHHS HUMITYJIbCA, 3aKOH COXPAaHEHHs AJIEKTPHUYECKOTO 3apsijia, 3aKOH COXPaHEHHs MAacCOBOI'O YHCIA,
noctyiatel bopa, 3aKoH painOaKTUBHOTO Pacnaia, Py 3TOM Pa3INuaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO
MaTEeMaTHYEeCKOE BBIPAKEHUE U YCIOBHS (TPAHUILIBI, 00JIACTH) TPUMEHUMOCTH;

OTIpENIeNATh HalpaBJIEHUEe BEKTOpA WHIAYKIIMH MAarHUTHOTO TIOJISI TPOBOTHUKA C TOKOM, CHIIBI AMIiepa u
cunsbl JlopeHia;

CTPOUTh U OIIMCHIBATh N300pakeHHe, CO3aBaeMOe TNIOCKUM 3€pKaoM, TOHKOH JINH30;

BBITIOJTHATh SKCIIEPUMEHTHI 110 MCCIIEOBAHUIO (PM3UUECKUX SBICHUH M MPOIIECCOB C HCIIOJIB30BAaHHEM
NpsIMBIX M KOCBEHHBIX HW3MEPEHM: Mpu 3ToM (opMmynupoBaTh Mpobiemy/3anady M TUIOTE3y y4eOHOro
AKCTIEPUMEHTa, COOMPATh YCTAaHOBKY M3 IMPEUIOKEHHOTO 000PYAOBaHUS, TPOBOJIUTE OMBIT M (POPMYTHPOBATH
BBIBO/IBI;

OCYIIIECTBIISITh TIPSIMBIE W KOCBEHHBIE W3MEPEHHUS (H3UYECKUX BEIMYUH, TPH OSTOM BBIOHpAThH
ONITUMAITLHBIN CIIOCO0 M3MEPEHHS U HCIIOIB30BATh U3BECTHBIE METO/IbI OIIEHKU TIOTPEITHOCTEH H3MEPEHU;

WCCIIEIOBAaTh 3aBUCUMOCTH (PH3MYECKUX BEIHYMH C HCIIOJIb30BAaHHEM MPSAMBIX M3MEPEHHH: MPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI MOJTy4CHHON 3aBUCUMOCTH (PU3NYECKUX BEIMIHMH B BUJIC
TaOIuI U TpaMKOB, AETIaTh BEIBO/BI 0 PE3yJIbTaTaM UCCIEI0BAHMUS;

cobmoaTe TmpaBuiia O€30MacHOTO Tpyda TPU TPOBEACHUM WCCICAOBAaHWUN B paMKax YydeOHOTO
HKCIIEPUMEHTA, y4eOHO-HCCIIEJOBATEIbCKON U MPOEKTHON AEATENBHOCTU € UCIOJIb30BAHUEM H3MEPUTEIBHBIX
YCTPOWCTB | JIaOOPAaTOPHOTO 00OPYIOBAHHS;

pemaTh pacu€THbIC 3a/la4i C SIBHO 33JaHHOM (pU3MUYEeCKON MOJENbIO, UCIOIb3Ys (PU3NUECKUE 3aKOHBI U
IPUHLUIBI, HA OCHOBE aHAIM3a YCJIOBMs 3a/aud BBIOMpPATh (PU3MUECKYIO MOJIENb, BBIIENATH (PU3NYECKUE
BEIMYUHBI U (OpMyJbl, HEOOXOAMMBIE A €€ pEeLIeHUs, MPOBOAUTH PACUETHI U OLIEHUBATh PEAJbHOCTH
MOJIy4EHHOTO 3HaUeHMsI (PU3NUECKON BEIINUMHBL,

pelaTh KaueCTBEHHbIE 337a4YM: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUMBYIO LIENOYKY PACCYKICHUH ¢
OINOPO Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHMUS;

HCIOJIb30BATh MIPU PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUH AJIS [TOUCKA,
CTPYKTYpUPOBaHUS, HHTEpHpETallMd M NPEACTaBICHUs Y4eOHOH M HaydyHO-HONMYJISIpHOM uH(Oopmanuy,
MOJIy4EHHOH U3 pa3IMYHbIX UCTOUHUKOB, KPUTHUECKH aHAIM3UPOBATH MOIy4aeMyto HHPOPMAIIHIO;

OOBSICHATh NPUHIMIIBI I€HCTBUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3ianyaTh YCIOBHS UX
0€30I1aCHOT'0 MCII0JIb30BaHMsI B IOBCEHEBHO KHU3HH;

IPUBOJAUTH MPUMEPHl BKJIAJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKu, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHUS N0 (PU3UKE B TOBCEHEBHOM KU3HU /IS 0OecTiedeHus: 6e301macHOCTH
pu 0OpallleHuH ¢ MPHOOpaMH U TEXHUYECKUMU YCTPOMCTBAMH, JUIsl COXpPAaHEHUS 3/I0POBbs M COOJIIOICHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpejie;

paboTaTh B IpylIe C BBINOJHEHUEM pPa3JIMYHBbIX COIMAJbHBIX pOJIEH, MIaHHUPOBATh PabOTy TPYIIIHI,
palMoOHANIbHO pacHpeiessiTh OO0SM3aHHOCTH M IUIAaHMPOBATh JIEATENBHOCTh B HECTaHJAPTHBIX CHUTYalUsX,
aJIeKBaTHO OIICHMWBATh BKJIAJ] K&KJOr0 U3 YYaCTHUKOB I'PYIIIIBI B PELICHUE pacCMaTpUBaeMOM POOIIEMBI.



TEMATUYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBaHue pa3xaejioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIE (LI (PPOBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznea 1. PUBUKA U METO/IbIl HAYUYHOTI'O ITIO3HAHMU S
11 du3nKa 1 METOIbl HAYYHOTO MMO3HAHUS 2 Bubmrorexa LIOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMata > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 flutanica ! https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 htts://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBbT TEPMOMIHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bu6mmoreka [JOK
' dazoBbIe MEPexoIbl https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DQJIEKTPO/IMHAMMUKA
bub OK
4.1 DNeKTpoCcTaTUKa 10 1 nomotexa [

https://m.edsoo.ru/7f41bf72
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ITocTosiHHBIM dneKTpUYecKuid TOK. Toku B

bubnuoreka [IOK

42 Pa3IMYHBIX Cpeiax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosnuuyectBo 4yacos
HaumeHnoBanue pa3iesioB U TeM DJIeKTpOHHbIE (L (PPOBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznea 1. JIEKTPOJAMHAMUKA
MaruutHoe nose. DJeKTpOMarHUTHasI bubnuorexa [JOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue 1 JIeKTPOMarHuTHbBIE 5 1 bubnuoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI CIEMATIBHOW TEOpUHU 4 1 bubnuoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®DU3UKA
4.1 DJIEeMEHThI KBAaHTOBOW ONITUKHU 6 Bubmmorexa LIOK
' https://m.edsoo.ru/7f41c97c
4.2 CTDoeHIE AToMA 4 bubmuoreka [JOK
' POCHHE 810 https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE 5ApO > https://m.edso0.ru/7f41c97c
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Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU

5.1 DneMeHTHl aCTPOHOMHH M aCTPOPU3UKU 7 brbmorexa OK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OGOBILIAIOILIEE IOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

