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1. llosicHUTEIHLHAA 3aNINCKA

1.1. HopmaTuBHBIE JOKYMEHTbI
Pabouas nporpamma 1o ¢usnke Ha ypoBHE cpeHero oobiiero oopa3oBaHus MOArOTOBIIEHA Ha
OCHOBE:!
—3akona «O0 obpazoBanuu B Poccuiickoit denepamumny, O3 Ne 273 ot 29 nekabps 2012 r.;
—npuka3za MunuctepcrBa npocseuienus Poccuiickoit ®enepaunu ot 17 mag 2012r. Ne 413
«O06 ytBepxkIeHHH (enepaabHOr0 TOCYIapCTBEHHOIO 00pa3oBaTeIbHOrO — CTaHAapTa
cpenHero odmiero 06pa3oBaHus» ¢ U3MEHEHUSIMU;
—IIpuka3z MunucrepctBa npocseuienust Poccuiickoit @enepanuu ot 18 mas 2023 r. Ne 371
«O06 yrBepxkaeHuu (¢enepaabHON 00pa30BaTENbHOW MPOTPaMMbI  CPEIHEro  OOIIero
00pa3zoBaHus»;
—VY4yebHOro mIaHa cpeaHero oOmiero oOpa3oBaHusl 00I1IE00Pa30BATEIHLHOM  IIKOJIBI
npu [ToconscTBe Poccuu B @PI Ha 20232024 y4eOHBIH rox;
—Ilonoxxenuss o pabounx mporpammax y4eOHBIX MPEAMETOB, MOJYJEH M KypcoOB, KypCOB
BHEYPOUYHOM ESITEIIbHOCTH 00111€00pa3oBaTesbHON 1Kokl 1pHu [loconscTBe Poccuu B OPT.

1.2. Ileau n3ydeHust yueOHOIro nmpeamera

OCHOBHBIMU 1IENISIMU U3Y4eHUs GU3UKU B 00I1eM 00pa30BaHUU SBISIFOTCSA:

. (dbopmMHpoBaHUE UHTEpECAa U CTPEMIICHUsS] O0YYaroLUMXCs K HAYyYHOMY HU3YYEHHUIO MPUPOIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pasBUTHE MPEACTaBIEHUH O HAYYHOM METOA€ TMO3HaHus U (opMupoBaHHe
UCCJIEI0BATEIBCKOTO OTHOILIEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

. (opMHUPOBAaHHE HAyYHOTO MHPOBO33PEHHMSI KaK pe3ysbTaTa U3Y4YEHHS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

. dbopMupOBaHHE YMEHUU OOBSCHATH SIBICHUS C HCIOJIb30BAaHUEM (PU3MUECKHX 3HAHUN U
HayYHBIX JI0Ka3aTeJbCTB;

. (bopmupoBaHUe MPEACTABICHUNA O PO (BU3UKHU I pa3BUTHS APYIHX €CTECTBEHHBIX HAyK,
TE€XHUKU U TEXHOJIOTUH.

JocTikeHnne 3TUX Leneld oOecrieuyuBaeTcs peleHHeM CIEeIYIOLIUX 3ajad B IMPOLEecce U3Y4YeHUs
Kypca (U3MKH Ha ypOBHE CPEIHEro 00IIero 0opa3oBaHus:

. NpUOOpETEeHNE CUCTEMBbI 3HAHUM 00 OOHMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (DU3UKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI acTPOYU3UKH;

. (dbopMupOBaHHE YMEHUIN MPUMEHSTh TEOPETUUECKUE 3HAHUS Uil OOBSICHEHUs (U3NYECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS NPAKTHUECKUX PELICHUH B TIOBCEIHEBHON XKU3HHU;

. OCBOCHME CIIOCOOOB PELICHMS Pa3IMYHBIX 33734 C SIBHO 3aJlaHHON (DU3MYECKOH MOJIEINbIO,
3a1a4, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (u3nueckod MoJeNnu, aJeKBaTHOU
YCIIOBUSM 3aJjauu;

. NOHMMaHHEe (U3MYECKUX OCHOB U MPHUHIMIIOB JEMCTBUS TEXHUYECKHX YCTPOWCTB H
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;



. OBJIQICHUE METO/JaMHU CaMOCTOSITEJIbHOTO TIUIAHHUPOBAHUS W MPOBEACHUS (DU3MUYECKHX
OKCIIEPUMEHTOB, aHAJINW3a W HMHTEpIpeTauud HH(OPMAIMH, ONPEACICHUs JIOCTOBEPHOCTU
IIOJIy4EHHOT'O pe3yJIbTaTa;

. CO3JAaHHME YCIOBMM MJI Pa3BUTHUS YMEHHUH IIPOCKTHO-HCCIIENOBATEIBCKOW, TBOPYECKON
JeATEIbHOCTH.

1.3. Mecto yueoHOro npeamera « ®u3nka» B y4eOHOM IJIAHE HIKOJIbI

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUS OTBOJUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kmacce — 68 yacoB (2 yaca B HEJEINIO).
[lpennaraemerii B mporpamme 1o (usuke mnepedeHb TabOpaTOpPHBIX M HPAKTUYECKUX pPadoT
SBIISICTCS PEKOMEHOBAaHHBIM, YUUTENb JIeIaeT BEIOOp MpOBeAeHUS J1a00paTOPHBIX paboT U OMBITOB
C Y4€TOM MHAMBUIYAIbHBIX 0COOEHHOCTEH 00yUYarOIIUXCsl.

2. Copepxanune yueOHOro kypca «®@usuka»
10 KJIIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'0 O3HAHUS
®uszuka — Hayka O mpupone. Hayunele MeToasl IO3HAaHMS OKpyKampolero wmwupa. Poub
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MTO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue GpuU3NUECKUX SBICHHUM U mporeccoB. Hayunblie runote3sl. Guznyeckue 3aKOHbI U
Teopuu. ['paHuIIbl MPUMEHUMOCTU (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.
Ponb 1 MecTo ¢usuku B GOpMUPOBAHUM COBPEMEHHOI HAy4YHON KapTHHBI MHpa, B MPAKTHUYECKON
JeATEIbHOCTH JIFOACH.
Jlemoncmpayuu
AHaoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IIPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.
Paznes 2. Mexanuka
Tema 1. Kunemamuka
Mexanunueckoe aBkeHHe. OTHOCHUTENBHOCTh MeXaHHW4yeckoro BwkeHus. Cucrema orcyéra.
Tpaexropus.
[Tepemenienue, cKOpocTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpEHHE MaTepHaIbHON
TOYKM, MX MPOEKUUU HA OCHU CHUCTEeMbl KoopAuHAT. ClOKE€HHWE NEpPEeMEIICHU M CIOKEHUE
CKOpPOCTEH.
PaBHOMEpHOE U paBHOYCKOpEHHOE MpsAMOIMHENHOe aBrKeHHe. ['paduku 3aBUCUMOCTH KOOpAUHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEIIEeHUs] MaTepUaIbHOU TOUKH OT BPEMEHHU.
CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.
KpuBonunerinoe nermxeHue. J[BUKEHHE MaTEpUAIbHOM TOYKH MO OKPYKHOCTH C MOCTOSHHOW IO
MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHas ckopocTh. [lepron u dactota oOparieHwus.
[{eHTpOCTpEMUTENBHOE YCKOPEHHUE.
TexHUYeCcKHEe yCTPOICTBA U MPAKTUUYECKOE TPUMEHEHHUE: CIIUJIOMETP, IBUKEHUE CHAPSIOB, LICTTHBIC
U peMEHHBIE Mepeayn.
Jlemoncmpayuu
Monenb cucteMbl 0TCUETa, MIUTFOCTPALlUsl KHHEMAaTHYECKUX XapaKTEPUCTUK JIBHIKEHUS.
[Tpeobpa3zoBanre ABMXKEHUN € UCIIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.
[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.
Habmronenue aBmxeHus Tena, OpomIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.



W3mepenne yckopeHust CBOOOIHOTO MAACHHUS.

HampasneHnne ckopocTH Npyu ABMKEHUU 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3y4yeHre HepaBHOMEPHOIO JBUKCHHUS C LIENBIO OIIPEIEICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanne COOTHOLIEHNS MEXKIY ITyTSMH, IPOMIEHHBIMH TEJIOM 3a IOCJIEI0BATECIIBHBIC PABHBIE
IIPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JBMKCHUM C HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.
W3y4eHne nBMKEHUS IIAPUKA B B3KOM JKUJKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO TOPH30HTABHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. HEpanbHble CHCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunnun cyneprosunuu cui. Bropoi 3akoH HbloToHa juisi MaTepuaibHOM
Touku. Tperunii 3akoH HproTOHA /11 MaTepUanbHbBIX TOYEK.

3aKkoH BceMupHOro Tsarorenus. Cuna tsxectu. IlepBast kocMuyeckas CKOpPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoibxeHus, kaueHust). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbXKEHHUs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuiia conpoTHBIIEHUS NP JIBUKEHUU
TeNa B XKUAKOCTU WU rase.

[ToctynarenpHoO€e 1 BpalllaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TeENa.

MoMeHT cuiibl OTHOCUTENBHO OCH BpaieHus. [lnedo cuiel. Y cnoBus paBHOBecHs TBEPAOIO Tea.
TexHuueckue ycTpoicTBa U MPaKTUUYECKOE NPUMEHEHUE: TOAILIMITHUKHY, ABUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiEcHME HHEPLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIIUX TEJl.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U AZCHUH.

CpaBHeHUE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHue ABMKeHUs OpycKa 0 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINUX B IPYKUHE U PE3MHOBOM 00paslie, OT
ux nedpopManuu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHEHUA 6 MEXAHUKE

HNmnynbe MmaTepuanbHOW TOYKHM (Tesa), CHUCTEMbl MaTepHalbHBIX ToueK. Kmmynbc cuibsl u
W3MEHEHNE UMITYJIbCca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuibl. MOLTHOCTH CHJTBIL.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.
[TorenunanbHass sHeprus. lloTeHuumanbHas OSHEPrus yHOpyro AeQOPMUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIMAIbHBIE CUIIbI. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUH CUCTEMBI Tell. 3aKOH COXPAaHEHUs MEXaHUYECKOM SHEPruu.



VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpoMCTBa U MPAKTUYECKOE IPUMEHEHUE: BOAOMET, KOIEP, NPYKUHHBIA ITHCTOJIET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[lepexon moTeHLIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne abCcoOTHO HEYIIPYTOTO YAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue CBsA3M pabOTHI CHIIBI ¢ M3MEHEHMEM MEXaHMUYECKOW SHEpruy Tella Ha MpHUMepe
pacTsKEHUSI PE3UHOBOTO KIyTa.

Pa3zgea 3. MoJsiekyJsipHasi (pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKON TEOpHUM W UX ONBITHOE OOOCHOBAHHE.
bpoynosckoe apmxenue. Auddys3us. Xapaktep IBIKEHUS U B3aUMOJICHCTBUS YaCTHIl BEIIECTBA.
Mogenu cTpoeHUs ra3oB, KUIKOCTEH U TBEPIBIX TEl U OOBSICHEHHE CBOMCTB BEHIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BemectBa. [loctosHHas ABorajpo.
TennoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUUECKON TEOPUH U/1€aIbHOTO
raza. AOcooTHas TeMIepaTypa Kak Mepa CpeHeld KHHETUYECKON SHEPTHH TETUIOBOTO JIBHKCHHUS
yactul, rasza. Illkanma temneparyp KensBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHaeneeBa—
Kunaneiipona. 3akon JlanbroHa. M3ompoieccshl B MACaJbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduyeckoe mpeacraBieHne U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.
TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHL, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BElIecTBa, (OTOrpaduu MOJEKYIT OpraHWYECKHX
COCTUHEHUH.

OnpIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUSI.

Mogpnens onbira IlITepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJECHCTBHS.

Monens, niurocTpupyronias Npupoay AaBJICHUS ra3a Ha CTEHKH COCYZa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

OmnpeneneHnne Macchl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEpEHH 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/1yXa B HEll.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOTO Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHaMudeckas cuctemMa. BHyTpeHHSs SHEprHsl TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
u3MeHeHusd. KomuuecTBo TemnoTsl U paboTa. BHYTpeHHsss SHEprusi 0JHOATOMHOIO HJEaJbHOIO
ra3a. Buael Teronepenaun: TEIIONPOBOAHOCTb, KOHBEKIMS, U3TyUEHHE. Y IENbHAs TEINIOEMKOCTh
BeniecTBa. KoianuecTBo TEmaoTh npu Temionepeaaye.

[Tonsitne 06 amuabaTHOM mporiecce. [lepBrIii 3akoH TepMoauHAMUKU. [IpuMeHeHne mepBoro 3aKoHa
TEPMOJMHAMUKH K u3onpoieccam. ['paduyeckas nHTepnperanus padboTs rasa.

Bropoii 3akon TepmonnHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IE.



TennoBble MammHbl. [lpuHIMNIBL NEHCTBHS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus »HeEpruu B
TeroBbIX MammHax. Koagdunuent nonesnoro neiicreus temnooit mamuubl. [ukn KapHo u ero
KO3(PPHUILIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuueckne yCTpoWCTBA M MPAKTUYECKOE NPHUMEHEHHWE: JIBUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOIUIbHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH SHEPrUM Tela MPHU COBEPUICHUH PabOThI: BBUIET MPOOKHU U3 OYTBUIKU MO
JeCTBUEM C)XKAaTOro BO3AyXa, HarpeBanue »ddupa B JaTyHHOH TpyOke myTEM TpeHUs
(BuaeoIeMOHCTpAIus ).

N3menenune BHyTpeHHEH SHEpruu (TeMIepaTyphbl) Teja Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, TBUTATENS] BHYTPEHHETO CrOPaHusl, PEaKTUBHOI'O JABUTATEs.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMmI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u koHaeHcauusa. Mcmapenue u kumeHue. AOCONIOTHAS W OTHOCHTEIbHAs
BJIQKHOCTh BO31yxa. HacellmeHHBI map. YaenpHas TeIUIoTa MapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépmoe Teno. Kpucramnmaeckue u amopdHbIe Tena. AHH30TPOIUS CBOWCTB KPUCTAILIOB. JKuakue
kpuctayyibl. CoBpeMeHHble Marepuaibl. llnaBnenue u Kpucramuzauus. YJelbHas TeEJoTa
riasnenus. CyOaumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHu4ecKne yCTpONUCTBA U MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETP, KaJOPUMETP,
TEXHOJIOTMM TIOJIyYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHUCJIE€ HAHOMATEpUAIOB, H
HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenve npyu moHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

HaOnroneHnue HarpeBaHus U IUIaBJICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMoHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

H3mepeHne OTHOCUTEIbHON BIaKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauus Teia. DJeKTpuueckuil 3apsia. JBa Buaa ayekTpuyeckux 3apsiioB. [IpoBomHuKH,
JUDJIEKTPUKHU U TIOTYIIPOBOAHHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsja.

B3aumopeiictBue 3apan0B. 3akoH Kynona. TouedHsli 2JIEKTpUUIECKHU 3apsl. DINEKTPUUECKOE TOJIE.
Hampsok€HHOCTB anekTpuyeckoro nousid. IIpuHnun cyneprno3uuuy 3JeKTpuYecKkux nosieu. JInaunm
HaANPsKEHHOCTH AJIEKTPUYECKOTO TTOJIA.

Pabora cun snekrpocrarnyeckoro mois. Ilorenuman. PasHocts moteHuumanoB. IIpoBoaHuku u
JTURJIEKTPUKHU B AJIEKTPOCTATUYECKOM Touie. J(uaaexTpuyeckas NpoOHUIAeMOCTb.

OnekTpoéMKocTh.  KoHaeHcatop.  DIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCAaToOpa.  JHEprus
3apsKEHHOT0 KOH/IEHCaTopa.



TexHudyeckue yCTpoWCTBA M  MPAKTUUECKOE MPUMEHEHHUE: DJIEKTPOCKOI, BJIEKTPOMETD,
AIIEKTPOCTATUYECKAsT 3allUTa, 3a3eMJICHUE JJICKTPONPHOOpPOB, KOHIEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS SJIEKTPOMETPA.

B3auMozeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DJIeKTpOCTaTUYECKas 3allIHTa.

JU3NeKTpUKU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH TIOCKOT0 KOHAEHCATOpa OT IUIONIA/IA TIJIACTHH, PACCTOSHUS MEXKIY
HUMH U JUBJIEKTPUYECKOU MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannutit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJNIEKTPUUYECKUI TOK. YCIIOBUSA CYIIECTBOBAHHUS SJEKTpUUYECKOro Toka. Mcrounwku Toka. Cuiia
ToKa. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma a1 ydacTka Ienu.

DNEeKTpUYEcKoe COIPOTUBIEHUE. YJElIbHOE CONpOTHBIEHHE BeulecTBa. IlocienoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHUE POBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.
DJIIEKTPOABUKYILAsA CUJla U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa Juisl MOJTHOU
(3amMKHYTO#) 31eKTpuueckoi nenu. KopoTkoe 3aMbIKaHue.

DJNIeKTpOHHAsA TMPOBOJAUMOCTH TBEPIBIX METAJUIOB. 3aBUCHUMOCTb CONPOTHUBJICHHS METAJLUIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCT.

DNeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomympoBoauku. CoOCTBEHHAsI U MMPUMECHAsI MMPOBOJAUMOCTD MOJTYNPOBOAHUKOB. CBOMCTBa p—N-
nepexoja. [lomynmpoBogHIUKOBBIE TPHOOPHI.

DIEKTPUUYECKHUI TOK B pacTBOpax M paciuiaBax 3JEKTPOJUTOB. DIEKTPOIUTHYECKAS TUCCOLMALINSL.
DNEKTPOIU3.

DIIeKTpUUYECKH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.
TexHU4YeCKue YCTPOMCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: aMIlepMEeTp, BOJBTMETP, PEOCTarT,
HWCTOYHHKU TOKa, DJIEKTPOHArpeBaTelIbHbIe MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
TEPMOMETP  COMPOTHUBJICHHS,  BaKyyMHBIM  JMOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTDH COMPOTUBIICHUS MUIMHAPUUYECKUX MPOBOAHUKOB OT JUIMHBI, MJIOIIAIN MOMEPEYHOrO
CEUYEeHMs U MaTepHaa.

CMmenaHHOe COeIMHEHUE MPOBOJHUKOB.

[Ipsamoe n3mepeHue 3MeKTPOABHKYILEH cuiibl. KOpOTKOE 3aMbIKaHME rallbBAHUYECKOTO AJIEMEHTA U
OIICHKA BHYTPEHHETO COTIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTB 3JIEKTPOJIUTOB.



HckpoBo# paspsi ¥ IPOBOAMMOCTb BO3AYyXa.

ORHOCTOPOHHSSI TPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMeIaHHOr0 COEAMHEHHs PE3UCTOPOB.

N3mepenue 31eKTpoIBMKYILEH CUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO COMPOTUBIICHHUS.
HabGnronenue anexrpoinusa.

MesxknpeaMeTHbIe CBSI3H

N3yuenne xkypca ¢usuku Oa3zoBoro ypoBHS B 10 Kiacce OCYyHmIECTBISETCS C y4ETOM
COJIepKaTeIbHBIX MEXKIPEJIMETHBIX CBSI3€l ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpadun
U TEXHOJIOTHH.

Medicnpeomemnvle nonamus, CBA3aHHBIE C U3yYEHHEM METOJOB HAyYHOTI'O IO3HAHUS: SBIICHHUE,
Hay4HbI (akT, rumoresa, Qu3MuecKas BEIMYMHA, 3aKOH, TEOpUs, HAOIIOJIEHHE, HKCIEPUMEHT,
MOJICJINPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUue CHUCTEMbl YpaBHEHUH, JUHEWHas (QyHKuus, napaboja, rumepboisa, UX
rpaduKd M CBOWCTBA, TPUIOHOMETpHUYECKHE (YHKLHHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M HUX IMPOCKIMM HAa OCH KOOpPIUHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexanmdeckoe MBW)KEHUE B KHUBOH mpupojae, auddysus, ocMoc, TemmooOMeH >KUBBIX
OpraHu3MOB (BUIBI TEIUIONEPENIadH, TEIJIOBOE PABHOBECHE), DJICKTPUYECKUE SIBICHUS B YKHUBOU
npUpoJe.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BELECTBA, MOJISIpHAs
Macca, TeIJIOBbIE CBOWCTBA TBEPABIX TN, )KUAKOCTEH M ra30B, 3JEKTPUUYECKHE CBOMCTBA METAJLIOB,
JIEKTPOIUTHYECKAs JUCCOLMALUS, TaJIbBAHUKA.

TI'eoepaghus: BnaxKHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUe IBUKCHUHN C MCIIOJIb30BAHHEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE,
NOIIAITHUKY, HCIIOJIb30BAaHHE 3aKOHA COXPAHEHUS WMIYJIbca B TEXHHUKE (pakera, BOJOMET U
NpyTue), IBUTATENb BHYTPEHHETO CropaHWs, IapoBas TypOWHa, OBITOBOM XOJIONWIBHUK,
KOHJIMITHOHEP, TEXHOJIOTUH TIOJYYECHHUSI COBPEMEHHBIX MAaTEpPHAaIOB, B TOM YHCJIe HAHOMATEPHAJIOB,
U HAHOTEXHOJOIMH, O3JEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHHE 3JEKTPOIpHOOpOB, KCEPOKC,
CTpYWHBIM TpPHUHTEP, 3JIEKTpOHArpeBaTelbHble MNPUOOPHI, 3NEKTPOOCBETUTENIbHBIE MPUOOPHI,
rajbBaHUKa.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznumnoe none. I1eKmpomacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anmMoAeiCTBHE MNOCTOSHHBIX MarHuTOoB. MarnutHoe mnose. Bektop
MarHuTHOM MHAYKIMH. [[pyuHIMN cynepno3uuym MarHUTHBIX mosiei. JIMHuM MarHuTHOM MHIYKIIUH.
KaptrHa nuHuii MarHUTHOM MHIYKLIHH MOJIS TOCTOSSHHBIX MarHUTOB.

MarnuTHoOe 1oJie TPOBOJHMKA ¢ TOKOM. KapTuHa JTUHUNA MHAYKIIMM MAarHUTHOTO MOJS JJIMHHOTO
MPsIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJBIEBOI'O MPOBOJIHUKA, KATYIIKA ¢ TOKOM. OmnbIT DpcTena.
B3anmopeiicTBre MPOBOIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJTh ¥ HalpaBJICHHE.

Cuna Jlopenna, €€ MOay/nb W HampaBjieHUE. J[BHKEHHE 3apsHKEHHOW YacTUIBI B OJHOPOTHOM
MarHuTHOM noJie. Pabora cumsr Jlopenma.



SIBnmeHne  ayeKTpOMarHuTHOM — MHAYKIMM.  IIoTOK ~ BekTOopa  MarHUTHOW  UHIYKIUU.
ONEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKuu dapanes.

BuxpeBoe aniekrpuueckoe 1noje. DIeKTPOABUKYILAS CUla UHIYKIUU B IPOBOJAHUKE, JBHKYIIEMCS
MOCTYNATEJIbHO B OAHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuiio Jlenua.

NHayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOJABHKYILAS CHUJIA CAMOMHTYKIUH.

DHeprus MarHUTHOT'O T0JIS1 KaTYIIKU C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoicTBa U MPaKTUUYECKOE IPUMEHEHHE: TTOCTOSIHHBIE MATHUTBI, AJIEKTPOMArHUTHI,
AJIEKTPOJIBUraTellb, YCKOPUTEIN JIEMEHTAPHBIX YacTULl, HHAYKLNOHHAS 11€Yb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM IIOJIEM.

JInHMKM MHIYKIIMY MarHUTHOTO MOJIA.

B3anmopneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Amnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTbD 3JIEKTPOJIBUKYILEH CUIIbI UHIYKIIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.
SIBieHME CAMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHuTHOT'O TI0JIS1 KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nea 5. Kosiebanus u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KOEOAHUS

KonebartenbHas cucrema. CBoOOJHBIE MeXaHWYeckHe KojeOaHus. ['apmoHmdeckue KoseOaHus.
[Tepuon, uvactora, ammiuutyaa U (asa konebanuil. IlpyXUHHBIM MasTHUK. MaTeMaTHUecKui
MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOaHuil. [IpeBpaliieHue >Hepruu Nmpu rapMOHHYECKHX
KOJIEOAHHUSX.

Kone6arenbHplif  koHTYp. CBOOOIHBIE  BIIEKTPOMArHuUTHbIE  KojeOaHHs B HACAIbHOM
Koje0aTeJIbHOM  KOHType. AHalorusg MeXJIy MEXaHHYeCKMMHM U 3JEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna Tomcona. 3aKOH COXpaHEHHs SHEPrUU B HJCAIBHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KonedaHusx. BoiHy Xk 1eHHbIe MexaHnyeckue Koynebanus. Pezonanc.
BbIHY)X/I€HHBIE 3IEKTPOMAarHUTHbIE KOJIEOaHusI.

IlepemenHbIl TOK. CHHYCOMJANbHBIA IEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS.

Tpancpopmarop. IlpomsBoactBo, mepenaua u  HOTpeOJIEHUE  DIEKTPUYECKOH  SHEPIHH.
OKOJIOTUYECKME PHUCKM IIPU  MPOU3BOACTBE dJIeKTpodHepruu. KynbTypa HMCHOIB30BaHUSA
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHu4eckne yCTpOWCTBA M NPAKTUYECKOE INPUMEHEHME: JJEKTPUYECKHM 3BOHOK, T'€HEPATop
IIEPEMEHHOT0 TOKA, JINHUH dJIEKTpOIepe1ay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KoJeOaTeNbHOW CUCTeMBbl (IPY)KUHHBIA WJIM MaTeMaTHYeCKUH
MasITHHK).

HaGmronenue 3aryxaromux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmoienue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMMbl (3aBUCUMOCTH CHJIBI TOKa U HANpPsDKEHUS OT BPEMEHM) ISl AJIEKTPOMArHUTHBIX
KOJICOaHUH.

Pe3onanc mnpu 1nocnenoBaTeNbHOM COEOUHEHUM PE3UCTOpA, KATyUIKW HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MaJIbIX KOJIeOaHHM rpy3a Ha HUTU OT AJMHBI HUTH U MacChl
rpysa.

HccnenoBanue NmepeMEHHOrO0 TOKa B IIENM W3 IOCIEI0BATEIbHO COEIMHEHHBIX KOHJIEHCATOPA,
KAaTYUIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumMHbsle 60JIHbL

Mexanuueckre BOJIHBI, yclIoBUS pacnpocTtpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHUs U JUIMHA
BoJHBL [lonepeunbie u mpooiabHbIE BOJTHBL. MHTepdepeHus u qudpakius MEXaHnIeCKUX BOJH.
3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHMS H3JIYy4YEHUs DJIGKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHrtanus BekTopoB E, B, V B anexkrpomaruutHoi BosiHe. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe,  MpeJlIOMIICHHe,  monsApu3auus,  Audpakius,  uHTepdepenuus.  CKOpoOCTh
3JIEKTPOMAarHUTHBIX BOJIH.

[[kana 3;1eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIel Cpeibl.

TexHuueckue yCTpocTBa M MPAKTHUECKOE MPUMEHEHHE: My3bIKaJdbHble HWHCTPYMEHTHI,
YIbTPa3BYKOBass JUArHOCTHMKAa B TEXHUKE W MEIMIIMHE, pajap, pPaJIuONpPUEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBU-neyn.

Llemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmonenne otpaxkeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnroneHnue cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOW U YaCTOTOW KOJIeOaHUH.
HccnenoBaHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaK€HUE, NPEIOMIICHHUE, IOJSIpU3ALNs,
nudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosnHENHOE paclpocTpaHEHHE CBETa B OJHOPOAHOHN cpene. Jlyu
cBeta. TouyeuHbIli HICTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKoHBI OTpakeHus cBeta. [locTpoeHne n300paXkeHni B MIIOCKOM 3epKalie.
[Ipenomnenne cBeTa. 3aKOHBI TMPEIOMIICHHSI CBeTa. AOCOTIOTHBIA TOKa3aTelb TMPETOMIICHHS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpeenbHbIil yroi MoaHOro BHYTPEHHETO OTPasKEeHUSI.

10



Hucniepcus cBera. ClnoxxHbIH cocTaB 6eroro csera. L{Ber.

Cobuparomue u paccenBaromue JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHUE U ONTHYECKas CUIla
TOHKOW JuH3BL. [locTpoeHne m300pakeHHd B COOMPAIOIINX M PAacCeMBAOIIUX JMH3aX. Dopmyra
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Tpenensl npUMEHUMOCTH F€OMETPHUUECKON ONTUKH.

BonnoBas ontuka. MuTepdepennus csera. KorepeHTHble HMCTOYHHMKH. YCIOBUS HaOJOACHUA
MaKCMMYMOB U MUHUMYMOB B MHTE€P(QEPEHIMOHHON KapTHHE OT JBYX CHUH(A3HBIX KOI'€pPEHTHBIX
MCTOYHUKOB.

Hudpakuus cBera. Audpakunonnas pemérka. YcioBue HaOMIOAEHUS TIaBHBIX MaKCUMyMOB IpU
naJIecHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIHOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoHCTBA W  INPAKTUUYECKOE IPUMEHEHME: O4YKHM, Jyna, ¢oroanmnapar,
IPOEKIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(PAKIMOHHAS PEIIETKa,
HOJISIPOU L.

Jlemoncmpayuu

[TpsaMonuHeiHOe pacnipocTpaHeHHe, OTPAKEHHE U NpesioMiieHne cBeta. OnTudyeckue npuoopsl.
ITonHoe BHyTpeHHEE OTpaxkeHue. Mojienb CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Habmonenne naTepdepeHnm cBera.

Hab6nronenue nudpakuuu cBera.

HaGnronenue nucnepcuu cBeTa.

[Tony4yeHue ciekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue criekTpa ¢ HOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

Habumonenne nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3mepenne nokasaresns NpeaoMIIeHHUs CTEKIIa.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

HaGnronenue nucnepcun cBeTa.

Pa3nes 6. OcHOBBI CIeIHAJIBLHONM TEOPHH OTHOCHTEIBHOCTH

['paHuibl TPUMEHUMOCTH KjaccMdeckodl MexaHuku. [locTynmaTel — crienualbHOW — TEOpUHU
OTHOCHUTEJIbHOCTU:  HMHBAPHMAHTHOCTh MOAYJII CKOPOCTH CBeTa B  BaKyyMe, MPHHIHUI
OTHOCHUTENIbHOCTH DWHIITEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKpAILlEHUE ITTUHBI.

OHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®otonbl. @opmyna [Inanka cBsi3u 3HEpruM PoTOHA € €ro YaCTOTON. DHEPTus U UMITYJIbC (POTOHA.
OtkpeiTe U uccienoanue Qorodpdexra. Onbitel A. I'. CtoneroBa. 3akoHbl (oTodddexTa.
VYpaBuenue DiiHmreitHa 11 pororddexta. «KpacHas rpanuna» Gororddexra.

JaBnenue cBeta. OnwiTe! [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuuyeckue yCTpoiiCTBa M MpPaKTHUECKOE MpUMEHEeHHE: (POTOIIEMEHT, POTOAATUUK, COTHEUHAsS
OaTapest, CBETOIUOI.
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Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIHETo GpoTodddexra.

CBeToauoI.

Counneynas Oatapes.

Tema 2. Cmpoenue amoma

Moaenb aroma Tomcona. OmbiThl Pesepdopaa mo paccesHuro o -dactui. [lmanerapHas Mozelnb
atoma. Iloctynarel bopa. M3nydyenue u moriomeHue (OTOHOB MPH IEPEXOJE aToMa C OJHOTO
YPOBHS 3HEPruM Ha Apyroil. Buasl ciekTpoB. CriekTp ypOBHEH SHEPrUU aToMa BOJOPO/a.
BousiHoBgie cBoOMcTBa yactull. Bosusl ne bpoissa. KopnyckyiisipHO-BOJIHOBOM Tyanu3M.
CnoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE NMPUMEHEHUE: CIEKTPaIbHBbIA aHaIu3 (CIEKTPOCKOIN),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HabGnronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEpPUMEHTBI, JOKA3BIBAIOIINE CI0XKHOCTb CTpOeHUs sAapa. OTKpBITHE paAOaKTUBHOCTH. ONbITHI
Pesepdopna mo ompeneneHuro cocraBa paavoakTHUBHOro u3inydeHus. CpoiictBa anbga-, Oera-,
ramma-Mu3Jy4eHus. BiausHue paaroakTHBHOCTH HA KUBBIE OPraHU3MBI.

OtkpeiTue npoToHa U HelTpoHa. Hyknonnast monens siapa ['eitzen6epra—lBanenko. 3apsn sipa.
MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnan. OIEKTPOHHBIH M TMO3UTPOHHBIM Oera-pacnan. [amma-usnydenue. 3aKkoH
PaauoOaKTUBHOIO pacIaja.

OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

SAnepHble peakuuu. [lenenne u CUHTES sa€Ep.

SAnepubiii peaktop. TepmosinepHblii cunTe3. [IpoGiieMbl M HEpCHEKTHBBI SAEPHON SHEPreTHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIEPHOU SHEPTEeTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.

@yHIaMeHTalbHbIe B3aUMOIeHCTBUSA. ENMMHCTBO (pu3nuecKoil KapTHHBI MUPA.

TexHu4eckne yCTpOHWCTBA M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETpP, Kamepa BunbcoHa, saepHbINA
peakTop, aToMHast 6oMba.

Llemoncmpayuu

CuéTurK MOHU3HPYIOLMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (oTorpadusm).

Pa3pen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH

Oransl pa3BUTHs acTpoHoMUH. [TpukinagHOoe 1 MUPOBO33pEHUYECKOE 3HAYECHHE aCTPOHOMHUH.

Bun 38é€3nH0r0 Heba. Co3Be3nust, spKkue 3BE3/1bl, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.
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Connue. ConHeuynast akTUBHOCTh. Mcrounuk sHepruu ComnHia M 3BE34. 3BE3/BI, UX OCHOBHBIE
XapaKkTepUCTUKU. JluarpamMma «CHEKTpaJbHBIM KJIacCc — CBETUMOCTb». 3BE3IBI TJaBHOU
[IOCJIEI0BATENbHOCTU.  3aBUCHMOCTh ~ «Macca —  CBETMMOCTb»  Jis  3BE37  IJIaBHOU
IIOCIIEOBATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE IIPEACTABIEHUS O
IIPOUCXO0XKACHNN U 3Botonuu CoslHIA U 3BE311. DTalbl KU3HU 3BE3NL.

Mineunbii I[lyte — nHama [amaktuka. Ilonoxxkenwe m aBwkenne Connua B [Manaktuke. Tumbl
rajlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpax rajlakTHK.

Bcenennas. Pacmmpenne Beenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopust Bomibmioro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHuss HEBOOPYXKEHHBIM IJIa30M C HUCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPWIOKEHUH [UIs
OIpe/IeIEHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3]US
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢u3ukm M acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAIBHONH M ITHUYCCKOM
cdepax IeATENFHOCTH YEJIOBEKa, POJIb U MECTO (PM3UKU U aCTPOHOMHH B COBPEMEHHOW HAyYHOUH
KapTUHE MHpa, poiib (U3MYECKOH Teopud B (POPMUPOBAHMM TPEACTABICHUH O (U3NIECKON
KapTHHE MHUpPa, MeCTO (PM3NYECKOM KapTHHBI MHpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBS3H

N3yuenne kypca ¢usuku Oa3zoBoro ypoBHS B 11 Kiacce ocCymecTBIsSeTCs C  Yy4ETOM
COJIepKaTeNIbHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTUH.

Meoicnpeomemnuvle nousmusi, CBSI3aHHBIE C W3YyYEHHEM METOJIOB HAYYHOI'O IO3HAHMS: SBIICHUE,
Hay4HbIH (DaKT, TUMOTE3a, (PU3NUecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE, SKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: peuieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIUHU: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKJIECTBO, BEKTOPHI U UX IIPOEKLNU HA OCH
KOOPJIMHAT, CIIOKEHHE BEKTOPOB, IMPOU3BOJHBIE 3JEMEHTapHBIX (DYHKIMM, NMpU3HAKU MOJ00US
TPEYroJIbHUKOB, ONPEIeTICHNE TUIOU[aIN TUIOCKUX QUTyp U 00BEMa Ted.

buonocus: snektpuyeckue SBICHHS B JKUBOM MpHUpOJE, KoseOaTelbHbIE IBHKEHUS B IKUBOU
IIPUPOJIE, ONITUYECKHE SIBICHUS B XKUBOU MPUPOAE, AEHCTBUE palalliy Ha )KUBbIE OPraHU3MBbI.
Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPHABIX TeJ, MEXaHU3MbI
00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPATIbHBIN aHaIN3.

l'eoepaghus: wmarHUTHBIE TOMIOCAa 3€MJIM, 3al€XH MarHUTHBIX pPYyA, (GOTOChEMKA 3EMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texunonoeus: JNHWHHAKA DJEKTpONEpenad, TIEHEpaTop IEPEMEHHOIO TOKa, JJIEKTPOABUIATEIb,
UHAYKIMOHHAs TIeyb, pajap, paJuonpuEéMHHUK, TENeBU30p, aHTeHHa, TtenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.

3. [Inanupyemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS Y4eOHOI0 Kypca
«DPuzuka»
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OcBoenne yuebHOro npeamera «Pu3uKa» Ha ypoBHE cpefHero ooOmiero obpasoBanust (0a30BBIi
YPOBEHb) JOJDKHO OO0ECIEeUUTh JOCTH)KEHHE CIEAYIOIIUX JIMYHOCTHBIX, METalpeIMEeTHBIX W
NPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIM4HOCTHBIE pe3y/IbTaThl

JIMuHOCTHBIE PE3yNIbTaThl OCBOCHUS yueOHOro npeaMera «Pu3uka» JOHKHbBI OTPa)XaTh TOTOBHOCTh
U CIIOCOOHOCTh OOYYaroIUXCs PYKOBOACTBOBATbCA COPMHPOBAHHOW BHYTPEHHEH MO3UIMEH
JUYHOCTH, CUCTEMOH LIEHHOCTHBIX OpWEHTALWH, TO3UTHBHBIX BHYTPEHHUX YOEXKIEHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
OTIBITA U OIBITA JCATEIHHOCTH B MPOLIECCEe peau3alliii OCHOBHBIX HAINPABICHUN BOCIUTATEIHHON
NeSITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpaskIaHCKOro BOCHHUTAHMA:

Cc(OPMHUPOBAHHOCTh T'PAXJAHCKOW IMO3ULMM OOy4YaIOLIerocs Kak aKTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro O0ILeCTBa;

HPUHATHE TPATULMOHHBIX O0IIEYEIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JISSITEIbHOCTh B MHTEPECaxX Irpa)KIaHCKOTo OOIIEeCTBA, y4acTBOBATh
B CaMOYITpaBJIECHUH B 00pa30BaTeIbHOW OpraHu3aIiig;

YMEHHE B3aMMOJEHWCTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBUH C MX (YHKIHUSMH U
Ha3HAUYCHUEM;

TFOTOBHOCTb K T'YMaHUTAapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTUYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCUMCKHUX YUYEHBIX B
obsactu UMK U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMIO W TPHHAMATh OCO3HAHHBIC PEIICHUs, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHHUS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIJIOYass JSCTETUKY HAyYHOIO TBOPYECTBA, IPHUCYILETrO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEeC K pas3iauuHbiM chepaM MpodecCHOHANBHON NesTeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOW M TEXHUKOM, YMEHHME COBEpIIaTh OCO3HAHHBIM BbHIOOp Oynymed mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC JIaHbI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO M camMOo0Opa3oBaHUIO B o00jacTu (U3MKM Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh ~ HKOJIOTMYECKOM  KYJIbTYpbl,  OCO3HaHME  TIJI00AJLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE M OCYIIECTBICHHUE IEHCTBUU B OKPYKAIOUIEH Cpele HAa OCHOBE 3HAHUA LEJed
YCTOWMYUBOTO Pa3BUTHS YETIOBEUECTBA;
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pacllupeHHe OIbITa AESITEIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH HA OCHOBE HMMEIOIIMXCS
3HaHWI 110 PHU3UKE;

7) IEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMHUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
(bU3HYEeCKON HAYKH,

OCO3HAHHE IIEHHOCTHM HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTh B TMpolecce HU3y4eHus (HU3HKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO AESITEIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.
MetanpeameTHble pe3yJibTaThl

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
ONpPENENATh UEIU ACSITEIbHOCTH, 33/1aBATh ApaMETPbl U KPUTEPUU UX JOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMbIX (PM3NYECKUX SBICHUSX;
pa3pabaThiBaTh IUIaH peHIeHHus] MpoOJeMbl ¢ YYETOM aHANIM3a HMMEIOIIUXCS MaTepualbHbIX U
HEMaTepUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM, OLIEHUBATH
PHUCKHU MOCIEACTBUN NEATENBHOCTH;

KOODAWHUPOBATh W  BBINOJHATH pPabOTy B  YCIOBUSX  PEAJbHOTO, BHPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICICTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciaenoBarebCKue AeiCTBUA:

BJIQ/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKOIN HAYKU;
BJIQ/IETh HaBBIKAMH Y4e€OHO-HCCIIEI0BATEIbCKON U MPOEKTHOU AESITETbHOCTH B 00JacTU (PU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTHIO K CAaMOCTOATEIBHOMY IIOMCKY METOJOB pEUIeHHs 3ajad
($u3UYECKOro cofepKaHMsl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IIO3HAHMUSI,

BJIAQJIETh BHUAAMU JIEATEIBHOCTU [0 IIOJYYEHHUIO HOBOI'O 3HAHMS, €ro HWHTEpIpeTalui,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUE€OHBIX CUTYaIUsX, B TOM UYHCIE MPH CO3/1aHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISITH IIPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady, BBIIBUraTh T'MIIOTE3Y €€
pEILIeHNUs, HAXOAUTh apTyMEHTHI JUIsl JOKA3aTeNbCTBA CBOMX YTBEP)KJIEHUH, 3a/1aBaTh MapaMeTPhl U
KPUTEPUN PELIECHMUS;

AQHAIN3UPOBATh IOJYYECHHBIE B XOJE PEIICHUs 3aJauyd pPe3yJIbTaTbhl, KPUTHUECKH OLIEHMBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33Jlaul B 00pa30BaTEIbHON JAEATEILHOCTH, B TOM YHCIIE
pU U3Yy4eHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh XKU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEU, IPEJJIaraTh OPUTHHAIBHBIE OAXOAbl U PELICHHUS;

CTaBUThH MPOOJIEMBI U 33J]aUH, OMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HAaBBIKAMH IOJy4eHUs MHGOpManuu (U3NYECKOTO COAEpkKAaHHS U3 MCTOUYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOUCK, AaHaJU3, CHCTEMAaTH3alUI0 W HHTEPHPETALUI0
MH(pOpMalLUU PA3INYHBIX BUIOB U (OPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;
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UCITOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pELICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OpraHU3allMOHHBIX 33734 C COOIOACHHEM TpeOOBaHUI
OPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, pecypcocOepeKeHHs, MPAaBOBBIX M ATHYECKHX
HOPM, HOpM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOrO COJAEp’KaHHs B pa3IMuyHbIX (opMmarax ¢ ydyéToM Ha3HAuyeHUs
uHpOpMALlMM M LEJIEeBOM ayquTOpUHu, BbIOMpas ONTUMAIbHYIO (OpPMYy NpPEICTABICHUS U
BU3YalIU3alUu.

KomMMyHuKkaTHBHBIC YHHBepcaJlbHble YueOHbIe 1elCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
IIOHUMAaTh U UCIIO0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUYaJIbHON pabOThI;

BbIOMpPAaTh TEMATUKY M METOAbl COBMECTHBIX JEHCTBUH ¢ y4y€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT'0 4ICHA KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHOMN JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH JIEUCTBUSA 10 €€
JOCTHKEHHUIO: COCTABJIATH IUIAH JEHCTBUM, pacHpelressTh PONIM C y4ETOM MHEHHH YYaCTHHKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI;

OLICHMBAaTh KaueCTBO CBOEr0 BKJIaJa M KaXKJIOr0 Y4YaCTHMKA KOMAaHJIbl B OOIIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npepjiaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJEU C MO3ULUM HOBU3HBI, OPUTHMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B DPA3JIMYHBIX CUTYalUsAX, IPOSBIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC¢ y4eOHbIE 1eCTBUSA

Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIISITh MO3HABATEIBHYIO JICATEIBHOCTh B 007acTH (PU3UKU U aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PEIIEHUs] PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TUIaH BHIIOJHEHUS
NPaKTUYECKOH paboThl € YYETOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEAIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 32 PEILLIECHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO 3PYIUIUU B 00JaCTH (PU3UKU, MOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaThb OLEHKY HOBBIM CHUTyallMsIM, BHOCHUTb KOPPEKTHBBI B JACSITEIBHOCTb, OILICHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIaJCTh HaBBIKAMHU I[O3HABATENbHON pedIeKcuu Kak OCO3HAHUS COBEpIIAEMBIX JCUCTBUI U
MBICIIUTENIBHBIX ITPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIIOJIb30BaTh MPUEMBI pedIeKCUH 11l OLIEHKH CUTYalliu, BEIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

IMPUHUMATH ce0sl, MOHNUMasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;
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MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mportecce qocTHXKEHHS TUIHOCTHBIX PE3yIbTATOB OCBOSHUS MPOTPAMMBI 1O (PU3UKE IS YPOBHS
cpenHero o0miero o0pa3oBaHus y 00y4arOlIMXCsl COBEPIICHCTBYETCS YMOLIMOHAIBHbIN UHTEJUIEKT,
npenoararoIuii coOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BHUJIETh
HAIpPAaBIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIIBHOM chephl, ObITH YBEPEHHBIM B ceO€;
CaMOPETYJIMPOBAHUSI, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 32 CBOE
MOBEJICHNE, CIOCOOHOCTh a/IallTUPOBATHCS K IMOIIMOHALHBIM H3MEHEHHSIM H TPOSIBIISITh THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIlMU, BKJIOUYAIOIIEH CTPEMIJICHHE K JIOCTHKEHHUIO LIEJTU M YCIEXy, ONTHUMU3M,
WHUIIMATUBHOCTH, YMEHUE JIEHCTBOBATh UCXO/IA U3 CBOMX BO3MOKHOCTEN;

SMIIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHUE JIPYTHX, YUUTHIBATH
€ro Ipu OCYIIECTBICHUU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C IPYTUMHU JIIOJIbMU,
3a00TUTHCSA, IPOSBIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

IIpeaMeTHbIE pe3ybTAThI

K koniy oOyuenust B 10 kjacce rnpeaMeTHbIe pe3yyibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUMN:

JEMOHCTPHUPOBATh Ha MPUMEpPaxX PoJib U MeCTO (PM3UKU B (POPMUPOBAHUU COBPEMEHHOW HAyIHOU
KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHON TEXHHKHU U TEXHOJIOTUU, B MIPAKTUYECKON EATEIHbHOCTH
JIFOJIEH;

VUUTHIBATh TPAHMUIIBI TPUMEHEHUS HW3YYEHHBIX (U3MYECKUX MOJIeNei: MarepualbHas TOYKa,
WHEepLUaIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, MAeaIbHBIA ra3, MOAEIU CTPOCHUS
ra3oB, XHUIKOCTEH W TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUECKHUI 3apsij MpU PEHIeHUH (HU3HUUIECKUX
3a/1ay;

pacro3HaBaTh (pU3NUYECKHE SBJICHUS (ITPOILIECCH) U OOBACHITh UX HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJICKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA W DJEKTPOJAMHAMHUKUA: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBUKEHHE, CBOOOJHOE TMaJeHHEe Tell, JBHKEHHE IO
OKPYXKHOCTH, HWHepIus, B3aumopeictBue tei, auddysus, OpOoyHOBCKOE IBUKEHHE, CTPOCHUE
KUAKOCTEH U TBEPABIX Tell, U3MEHEHHE 00BhEMa TeN MPU HArpeBaHUU (OXJIKICHHH), TEIUIOBOE
paBHOBECHE, WCMAPEHHUE, KOHJEHCALMs, IUIaBICHUE, KPUCTA/UIM3alUsl, KHUIIEHUE, BIAXXHOCTb
BO3JlyXa, TOBBIINICHUE MABJICHUSI Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEKIY
napaMeTpaMM COCTOSIHUA ra3a B U30MPOIIECCax, dJIEKTPU3ALMS Tell, B3AUMOJICHCTBUE 3apsI/IOB;
OTNHUCHIBATh MEXAHUYECKOE JIBI)KCHHE, MCIONB3Yys (DU3NYECKUE BEIUYUHBI: KOOpJWHATA, MYTh,
nepeMelieHne, CKOpocTh, YCKOpPEHHEe, Macca Teja, Cuja, UMIYJIbC Tella, KWHEeTU4ecKasl dHeprus,
MOTEHIIMATIbHAS DHEpPrusi, MeXaHudyeckas paboTa, MEXaHMYECKas MOIIHOCTh; MPU OMHCAHUU
MPABUIIbHO TPAKTOBATh (DU3HUECKUN CMBICI UCIIONIb3YEMbIX BETUYHMH, UX 0003HAUYCHUS U €TUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO (PH3NYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMY,
OTKCHIBATh M3y4YCHHBIC TEIUIOBBIC CBOWMCTBA TENl W TEIJIOBBIE SIBICHUS, MCIONB3yd (U3HUECKUE
BEJIMYMHBI: JIaBJICHHE Tra3a, TeMIeparypa, CpeaHss KUHETUYECKas DSHEpPrusi XaoTHUYECKOro
JIBIDKEHUSI MOJIEKYJI, CPETHEKBAPATHUHAS CKOPOCTh MOJIEKYJI, KOJTUYECTBO TETUIOTHI, BHYTPEHHSSI
sHeprus, padoTa raza, K03pGUIMEHT MOJIE3HOTO AEUCTBHS TEIJIOBOTO JBUTATENS; MPU OIMHMCAHUH
MPaBUIILHO TPAKTOBATH (DU3UYECKUN CMBICI UCIIOJIB3YEMBIX BEIMUWH, UX 0003HAUCHUS M €AUHUIBI,
HaxO0JUTbh (POPMYIIBI, CBSA3BIBAIOIINE TaHHYIO (PU3UUYECKYIO BEIMUNHY C IPYTUMH BEIIMUNHAM;

17



OMUCHIBaTh U3YUEHHBIC JIEKTPUUECKHUE CBOMCTBA BEILIECTBA U JJIEKTPUUECKHUE SIBJICHUS (ITPOLIECCHI),
UCTIONB3YS (PU3UYECKHE BEIMYUHBL: dJEKTPHUSCKUN 3apsijl, HNEKTPUIECKOE IMOJIe, HAMPSKEHHOCTh
MOJIs, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB;, MPH OMHCAHWW TPABHIBHO TPAKTOBATh (U3MUYCCKUI
CMBICJI HMCIIOJIb3YeMbIX BEJIMYMH, HX OOO3HAUCHHUS W CIUHUILI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BETUYMHY C IPYTUMHU BETUIMHAMU;

aHAJM3UPOBATh (PU3NUYECKHUE MPOIECCHI M SBJICHUS, UCIIONB3YS (DU3NUCCKUE 3aKOHBI M TIPHHITUIIB:
3akoH BcemupHoro tsarotenus, I, Il u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHHYECKOH
SHEPTrUM, 3aKOH COXPAHCHHUS HMITYJIbCA, MPUHIUI CYNEPHO3UIUMU CUJI, IPUHIUII PABHOIPABUS
WHEPUHUAIbHBIX CHCTEM OTCU€Ta, MOJCKYISIPHO-KMHETHYECKYI0 TEOPHIO0 CTPOCHUSI BEIIECTBA,
ra3oBbl€ 3aKOHBI, CBSI3b CpEJHEH KHUHETHMYECKOM SHEPruH TEIUIOBOTO JBMXKEHHUS MOJIEKYT C
a0COJIFOTHOW TeMIIepaTypoi, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUSI IJIEKTPUUECKOTO
3apsna, 3akoH KyinoHa, mnpu 3TOM pasiaudarh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa, €ro
MaTEeMaTH4YECKOEe BRIPAKEHHUE M YCIOBHS (TPaHUIlbl, 00JIACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC NPHUHIIUIBI JACHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B OBCEAHEBHON KHU3HU;

BBITIOJIHSTh  DKCIIEPUMEHTHI 110 HCCIICIOBAaHWIO (U3MYECKUX SABJICHUH U  IPOIECCOB C
WCIIOJIb30BAaHUEM TPSMBIX U KOCBCHHBIX U3MEPEHHM, TPH 3TOM (OPMYIUPOBATH MPOoOIeMy/3a1aqy
U TUNOTE3y Y4eOHOTO JKCIepUMEHTa, COOMpaTh YCTAaHOBKY W3 IMPEIIOKEHHOTO 00O0PYHIOBaHUSA,
MIPOBOJMTH OMBIT U OPMYITHUPOBATEH BHIBO/IBI,

OCYIICCTBIISITh TMPSIMbIE M KOCBEHHBIC HM3MEPECHHUS (U3NYCCKUX BEIMYWH, TPH ITOM BBIOMpATH
ONTUMAJIBHBIA CITOCO0 M3MEPEHHS M KMCIOJIb30BaTh HM3BECTHBIC METOJBI OICHKH IOTPEHTHOCTEH
U3MEPEHU;

UCCJIEIOBATh 3aBHUCUMOCTH MeXAy (U3NYECKMMH BEIMYMHAMU C UCIOJIb30BAHUEM MPSMBIX
U3MEpPEHMl, TMpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHpOBaTh pe3ylabTaThl IOIYYEHHOMN
3aBUCHUMOCTH (DPU3WYECKUX BEIIMYMH B BHJIC TAOIUI ¥ rpaduKOB, eiIaTh BEIBOJBI IO pe3yabTaTaM
HCCIICIOBAHMS;

coOo1aTh MpaBmiia 0€30MacCHOTO TPyJa MPU TPOBEICHUHM HCCIEIOBAaHUNA B paMKax Y4eOHOro
HKCIIEPUMEHTA, Yy4eOHO-HCCIIEIOBATEILCKON M TMPOEKTHON NEATEIbHOCTH C HCIOJIh30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHUS;

pemate pacdy€THbIE 3aJayd C SBHO 33JaHHON (DU3MYECKON MOJENbI0, HCIONb3ys (U3HUECKUe
3aKOHBl M TPHUHIIMIIBI, Ha OCHOBE aHalW3a YCIOBHS 3aJaydl BBIOMpPATh (U3MUYECKYIO MOJEINb,
BBIICTIATh (DM3HUECKHE BENUYMHBI U (HOPMYINBI, HEOOXOAUMBbIC ISl €€ pelIeHHs], MPOBOIUTH
pacy€Thl U OIIEHUBATH PEATBHOCTH MOJYYEHHOTO 3HAUYCHUS (PU3NUECKON BETMYUHBI;

pemaTh KauyeCTBEHHBIC 3a/lauyd: BBICTPAMBaTh JIOTUYECKH HEMPOTHUBOPEUMBYIO  IIETIOYKY
paccyXJIeHH ¢ OMOpoi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS,
WCIIOJIB30BaTh MPU PENICHUH Y4eOHBIX 3a7ad COBpPEMEHHBbIE MH(GOPMAIIMOHHBIC TEXHOJIOTHH IS
MOKCKa, CTPYKTYPUPOBAHUS, UHTEPIIPETAIMA U TPEACTABICHUS y4eOHOW M HaydyHO-TIOMYJISIPHOM
uH(pOpMaIIH, TTOTYYCHHON U3 Pa3NUYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOIYUYaEMYIO
UHPOPMAILIUIO;

MPUBOJUTH MPUMEPHI BKIAJAa POCCHICKUX U 3apyOekKHBIX yUEHBIX-(DM3MKOB B Pa3BUTHE HAYKU,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHUECKHE 3HAHWSA 1O (U3MKE B TOBCEIHEBHOW JKU3HHM [JIsi 00ECTICUeHUS
0€30MacHOCTH TP OOpaIlEeHUH ¢ MPUOOpPAMU U TEXHHUYECKUMHU YCTPOWCTBAMH, JIJISi COXpPaHEHUS
3I0POBBSI M COOJTIO/ICHUS HOPM 9KOJIOTHUECKOTO TMOBEICHUSI B OKPYXKAIOIIEH cpeie;
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paboTaTh B TPYIIE C BHIIOJHEHUEM PA3IMUHBIX COIMANIBHBIX POJICH, TUIAaHUPOBATh paboTy TPYIIIH,
palMOHATIBHO paclpeseNnaTh OO0S3aHHOCTH W IJIAHUPOBATh JEATENbHOCTh B HECTaHIAPTHBIX
CUTyallMsiX, aJCKBaTHO OLIGHWBATh BKJAJ KaXJIOTO U3 YYaCTHUKOB TPYNIbl B pEIHICHUE
paccMaTpuBaeMoii MpoOIeMbl.

K konmy oOyuenus B 11 kiiacce npeaMeTHble pe3yabTaThl HA 6a30BOM YpOBHE JIOJKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (hU3MKU B (POPMUPOBAHUU COBPEMEHHOUN Hay4dHOU
KapTUHBI MHPA, B Pa3BUTHH COBPEMEHHOM TEXHHKH U TEXHOJIOTUH, B IPAKTHUECKON JEATEIILHOCTH
JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUDA;

YYUTBIBATh TPAHUIBl PUMEHEHUS M3YyYCHHBIX (PU3UYECKUX MOIEICH: TOUCUHBIA IEKTPUUYCCKHNA
3aps], JIyd CBETa, TOUEYHBIH HCTOYHUK CBETA, fJ€pHAas MOJENb aroMma, HYKJIOHHAas MOJEIb
aTOMHOTO Siipa IIpU pelieHuu GU3NYECKUX 3a/1ay;

pacrno3HaBath (uU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBICHATH HMX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAHTOBOHM (DM3MKH: AJIeKTpuUYeckas MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEWCTBUSA TOKa, B3aMMOJCHCTBHE MArHUTOB, 3JEKTPOMAarHUTHAS
UHAYKINS, JEHCTBHE MAarHUTHOTO IIOJIA HA TPOBOJAHHUK C TOKOM M JBHXKYLIUICS 3apsi,
AJIEKTPOMAarHUTHbIE KOJ€OaHUs U BOJHBI, IPSIMOJIMHENHOE PACIpPOCTpaHEHHE CBETA, OTPAXKEHHE,
npejoMiieHue, uHTepdepeHus, Iupakuus ¢ [OJSpH3alMs CBETa, JUCHEPCUS CBETa,
doroannekrpudeckuii 3pdexr (hoTodrddekr), cBeTOBOe naBiIcHHE, BOZHUKHOBEHHE JIMHEHYIATOTO
CIIEKTpa aToMa BOJI0pO/la, ECTECTBEHHAsl U UICKYCCTBEHHAsI paJiMOAKTUBHOCTb;

OMKCHIBATh H3YYCHHBIE CBONCTBA BelIeCTBa (PNIEKTPUYECKHE, MAarHUTHbIC, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAUMOCTh PA3NUYHBIX CpPEN) M AJIEKTPOMATHUTHBIC SIBJICHUS (TIPOILIECCHI),
UCTIIONB3YS  (PU3WYECKUE BEIMYHMHBL: JIEKTPUUYECKHM 3apsl, cuja TOKa, OSJIEKTPHUECKOe
HaANpPsDKEHUE, DJIEKTPUYECKOE COMPOTHBIICHUE, PA3HOCTh MOTEHIMANIOB, YJEKTPOJABUKYIIAs CHIIA,
paboTa TOKa, MHAYKLIMS MarHMTHOro mojs, cuia Awmmepa, cuia JlopeHua, HHIYKTUBHOCTb
KaTyILIK{, SHEPIus 3JIEKTPUUYECKOTO0 M MArHUTHOrO IOJied, MepuoJl M YacToTa KosiebaHuil B
Kos1e0aTeJIbHOM KOHTYpE, 3apsiJ U Cujia TOKa B IPOLECCE TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KoneOaHui, (QOKYCHOE pacCTOSHHME M OINTHYECKas CHJia JIMH3bL, IPU OMHCAHUU IPaBUIBHO
TPaKTOBaTh (PU3UUECKUIN CMBICI MCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAUYEHUS U €MHUIIbI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3HYECKYIO BEIUYMHY C APYTUMH BETHUUHAMU;

ONHUCBHIBATh W3YYEHHBbIE KBAHTOBBIC SBJICHHMS M TMPOLECCHl, UCHOIb3yd (PU3MUECKUE BEIUYHHBI:
CKOpPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTUsl U MMITYJIbC (OTOHA,
Nepuoj MoJlypacnaza, DHEPrusl CBSI3U ATOMHBIX sIep, MpPHU ONMCAHWK MPABUIBHO TPAaKTOBAThH
(U3NIEeCKU CMBICIT HCIIONIb3YeMbIX BEIHMYMH, UX 0003HAYCHHS W €IMHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (DM3MUECKYI0 BEIMYMHY C JIPYTMMHU BEITUYMHAMH, BBIYHCISATH 3HAYCHHE
(U3UYECKON BEJIMYUHBIL;

aHaAJTM3UPOBATh (PU3MUECKUE MPOLECCHl U SBIEHUS, UCIONB3Ys (PU3HMUECKUE 3aKOHBI M MPUHLUIIBL:
3akoH OMa, 3aKOHBI IOCIIEAOBATENPHOIO M NAapaJlJIeNbHOTO COEAMHEHHs MPOBOJHHKOB, 3aKOH
Jbxoyns—Jlenna, 3aKOH 3JEKTPOMAarHUTHOM MHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PaclpoCTpaHEeHUs
CBETa, 3aKOHBl OTPAKEHHUS CBETa, 3aKOHBI NPEJIOMIIEHHUS CBETa, ypaBHEHHWE OWHIUTEHHA [UIs
dorosddexra, 3aKOH COXpaHEHHS SHEPrUH, 3aKOH COXPAHEHUS HMIIYJIbCa, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHsS MAaccOoBOIO 4YHcCla, mocTynatel bopa, 3akoH
paZMoaKkTUBHOTO pacmajaa, MpH ATOM paziuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BhIPAXKEHHE U YCIOBHS (IpaHULIbl, 00JaCTH) TPUMEHUMOCTH;
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ONpEACATh HANpaBJICHUE BEKTOpAa WHIYKIUU MAarHUTHOIO IOJsI IPOBOJHHMKA C TOKOM, CHJIBI
Awmriepa u cunbl JlopeHna;

CTPOUTDH U OIHCHIBATh U300paXKEHUE, CO3/[aBaeMOe IIJIOCKUM 3€pKajIoM, TOHKOM JTMH30M;
BBIIOJIHATh  OKCIEPUMEHTBl 110 HCCICAOBAHUIO (PU3MUECKUX SBICHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM IPSAMBIX M KOCBEHHBIX M3MEPEHMI: IPU 3TOM (OpPMYJIHPOBaTh NpodiieMy/3aiaqy
U TUNOTe3y Y4eOHOro 3KCIepUMEHTa, cOOMpaTh YCTAaHOBKY W3 IPEJIOKEHHOIO 000pYAOBaHMS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIISITh MpPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYMH, TPU ITOM BHIOMPATH
ONTUMAJIBHBIA CIIOCOO WM3MEPEHHUsT M HWCIOJIb30BAaTh M3BECTHBIE METOJbI OLIEHKH IOTPEIIHOCTEH
U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (DM3NYECKHX BEJIMYMH C MCIOJIB30BAHMEM IMPSMBIX H3MEPEHU: mpu
9TOM KOHCTPYUPOBaTb YCTaHOBKY, (UKCUPOBATh pe3yJbTaThl IOJYYEHHOM 3aBUCHUMOCTHU
(Gu3n4ecKrX BEJIUYMH B BUJE TaOIUL] U TpaMKOB, A€TIaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIIEA0BaHMS;
coOuoiaTh NpaBuia 0€30MaCHOrO TpyAa IpU IPOBEIEHUH HCCIEAOBAHUN B paMkax y4eOHOro
9KCHEPUMEHTa, Y4yeOHO-MCCIIEOBATEIbCKOM U IMPOEKTHOM JESITEIbHOCTH C MCIIOJIb30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U 1JaOOpaTOPHOI0 000PYAOBaHUS;

pemath pacy€THBIE 3aJaddl C SIBHO 3aJaHHOM (PU3MYECKOH MOJENbI0, UCHOJb3Ys (u3nueckue
3aKOHBI W MPHUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 33/a4d BHIOMpPATh (PU3MUECKYIO MOEIb,
BBIJICNIATh (DU3UYECKHE BEIMYUHBI U (OPMYJBI, HEOOXOMUMBIE s €€ pelIeHHs, MPOBOAUTH
pacu€Thl M OIICHWBATh PEATbHOCTH TOJTYYEHHOTO 3HAYCHUS (PU3NIECKOM BETHUNHBL;

pelaTte Ka4eCTBEHHBIC 3aJaud: BBICTpauBaTh JIOTUYECKM HENPOTUBOPEUYMBYIO  LIETIOYKY
paccyXIeHUI ¢ ONOpPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;
UCIOJIb30BaTh IPU PELICHWH y4eOHBIX 3a7ay COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJIOTUHU IS
IIOUCKA, CTPYKTYPUPOBAHUS, MUHTEPIPETAMHU U MpPEICTaBIeHUs Y4eOHOH M Hay4dHO-TIOMYJISIpHOU
uH(pOopMaLny, MOTYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBAThH IOJIy4aEMYIO
uH(pOpMalLIHIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHUS
ux 0€30I1aCHOIr0 MCIOJIB30BaHUS B IOBCEIHEBHOM KU3HH;

HNPUBOANUTH MPUMEPHI BKJIa/a POCCUMCKUX U 3apyOeKHBIX yYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIMOJIb30BaTh TEOPETHUECKHE 3HAaHUS 1O (PU3MKe B TOBCEAHEBHOM KM3HM A OoOecredeHus
0€30IacHOCTH MpHU OOpAaIeHUH C MpUOOpaMM U TEXHUUYECKHMMM YCTPONCTBAMH, JUISI COXPAaHEHUS
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHNUS B OKPYXKAIOILEH Cpenie;

paboTaTh B IPYMIIE C BHIIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATh pabOTy IPYIIIBL,
pPAlMOHATIBHO pACHpENeNsaTh OO0S3aHHOCTM U IUIAHUPOBATh JIEATENbHOCTh B HECTaHJAPTHBIX
CUTyallusiX, aJeKBAaTHO OIICHUBAThb BKJIAJ KaXJ0ro M3 YYaCTHUKOB TpYNIbl B pELIEHUE
paccMaTpuBaeMOi MPOOIIEMBI.

20



4. TEMATUYECKOE IINTAHUPOBAHUE

10KJIACC
Ne /it Paznen mporpamMmmsl Komn-Bo| DnekTpoHHBIE yUeOHO-METOINYECKHE
YacoB | MaTepHUabl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHMUS (24)
1.1 Ddusnka 1 METOIBI 2 |bubmmoteka [IOK
HAyYHOTO IMO3HAHUS https://m.edsoo.ru/7f41bf72
Paznen 2. MEXAHUKA (184)
21 5 bubnmnoreka HOK
Kurematitia https://m.edsoo.ru/7f41bf72
29 7 bubnuoreka [JOK
Auramica https://m.edsoo.ru/7f41bf72
23 3aKOHBI COXpaHEHUs B 6 bubnmnorexka HOK
MEXaHUKe https://m.edsoo.ru/7f41bf72
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMMUKA (244)
31 OCHOBBI MOJIEKYJIIPHO- 9 bubmmorexa LIOK
KHMHETUYCCKOM TeOpUHr https://m.edsoo.ru/7f41bf72
32 OCHOBBI TEPMOJMHAMHUKH 10 Bubmmorexa LIOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl
weincersa, Gusomne |5 | Br6morera LOK
https://m.edsoo.ru/7f41bf72
nepexobl
Paznen 4. JIEKTPOANHAMMUKA (224)
4.1 10 bu6nuoreka [IOK
MIEKTpOCTATHIA https://m.edsoo.ru/7f41bf72
[TocTostHHBIM bubmuotexa [JOK
4.2 NIeKTpUIecKuil TOK. Toku 12 https://m.edsoo.ru/7f41bf72
B Pa3IMYHBIX Cpeaax
OBOBIAIOUIEE ITOBTOPEHHUE (24)
OBIIEE
KOJIMYECTBO | g8
YACOB I1O
[TPOTPAMME
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11KJIACC

Ne /it Paznen nmporpamMmmsl Komn-Bo| DiiekTpoHHbBIE y4eOHO-METOUYCCKUE
4acoB | MaTepHabl
Pazpen 1. JIEKTPOAUHAMMUKA(114)
MarnuTtHoe mnoie. 11 |buGauoreka IIOK
11 DJIeKTpOMAarHuTHAs https://m.edsoo.ru/7f41c97c
WUHIYKIHS
Paznen 2. KOJIEBAHUS U BOJIHbBI(244)
M
P https://m.edsoo.ru/7f41c97c
KoseOaHus
29 Mexannueckue u 5 bubmmorexa LIOK
3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
23 10 bubmmoreka [IOK

Onruka

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

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUHN OTHOCHUTEJIbHOCTH (44)

3.1 OCHOBEI celIUaILHON 4 bu6mmoreka [JOK

TEOPUH OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Pa3znen 4. KBAHTOBAS ®U3UKA (154)

4.1 DeMEeHTbI KBAaHTOBOM 6 bubmmoreka [IOK
OINTHKHU https://m.edsoo.ru/7f41c97c

4.2 Crpoenne atoma 4 bubmoreka [IOK
https://m.edsoo.ru/7f41c97c

4.3 5 bu6mmoreka [JOK

ATOMHOE SApO

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

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1

OJeMeHTBl aCTPOHOMHUU U
acTpo(U3UKH

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

OBOBIIAIOIIEE TIOBTOPEHME (74)

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME
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