MyHununanbHoe 0r0pKeTHOE 00111e00pa3oBaTeNbHOE YUPEXKICHHE
«Kopeusckast cpenss mkosa
umenu 'epost Coserckoro Coroza ILI1.Kynemosa»
MYHUIUTIATFHOTO 00pa30BaHMsI TOPOJCKON OKpyT fita
Pecriy6nuku Kpeim

Paccmotpeno CornacoBaHo YTBepKAECHO
Ha METOAMYECKOM
00bETMHEHUHT 3amaupekropa no YBP JTUPEKTOP LIKOJIbI
IIpor. Ne 1 ot 29.08. 2023 1.
PykoBoauTenn [lep6una I'. U. bapanos O.B.
Tynynos I'. ®. ITp. Ne 316 o1 29.08.2023 .

PabGouasi nporpamma
1o (pusuke
(cooTBeTCTBYET (heiepaibHOM padoueii mporpaMmme)
nas ooyuawmuxes 10-11 kiaaccos
yriayoaénnslii yposenb @I'OC (COO)
Ha 2022-2023 y4yeOHbIH 1o
yuureab Tyaynos I'ennaauit @éxopoBuy

2023 r.



IMosicuuTeIbHAA 3aNIHCKA

JlanHas pabodasi nporpamMma npeanazHadesa A 10-11 kiaccoB MBOY «Kopeusckas CLI»
Pabouas mporpamma no npeamery ¢usuka B 10-11 kimaccax cocraBieHa B COOTBETCTBHH C:
®denepanbHbIM 3aK0HOM 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

®enepanbHbiM 3ak0OHOM 0T 24.09.2022 1. Ne 371-®3 «O BHECEHMM HW3MEHEHHWIl B
®enepanbHbnii 3akoH «O0 oOpazoBannu B Poccuiickoit @enepannn» u crateio 1 denepanbHOTO
3akoHa «O0 o0s3aTenbHBIX TpeboBaHUAX B Poccuiickoit denepanmny;

[lopsinkoM opraHu3anMu M OCYIIECTBICHHS OOpa30BaTE€IbHOW JEATENBHOCTH IO
OCHOBHBIM 00111€00pa30BaTeNIbHBIM IPOrpaMMaM — 00pa30BaTeIbHbIM MIPOrpaMMaM HavyajabHOIo
00IIIero, OCHOBHOTO OOIIET0 W CpeaHero oOIIero oOpa3oBaHWs, YTBEP)KICHHBIM MPUKA30M
MunnpocenieHus ot 22.03.2021 Ne 115 (B neiicTBYIOIIEH peIaKIIHH);

[Ipukazom MunucrepctBa mnpocsemienust Poccuiickoit ®denepaunn ot 12.08.2022 1.
Noe 732 «O BHeceHMM W3MEHEHMH B (QelepalbHbIii TOCYJapCTBEHHBIM 00pa3oBaTelbHBIN
CTaHAApT CpeAaHero ooOmero oO0pa3oBaHWsA, YTBEPKACHHBIM MpUKa3oM MuHUCTEpPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 17 mast 2012 1. Ne 413»;
[Ipukazom MunucrepctBa npocsenienus Poccuiickoit @enepauun ot 18.05.2023 Ne 371
«O06 ytBepxkaeHun (QenepanbHOl  00pa3oBaTENBbHONW MPOrpaMMbl  CpPeIHEro  OOIIero
obpazoBanus» (3apeructpupoBat 12.07.2023 Ne 74228);

[Ipukazom MunuctepctBa npocsemenuss Poccuiickoit ®enepanuu ot 21.09.2022 r.
No 858 «O06 ytBepxknenuu ¢GeaepaqbHOro nepeyHs: y4eOHUKOB, TOMYIIEHHBIX K UCTIOIb30BaHUIO
IOpU peanu3alid HMMEIOUIMX T'OCYJapCTBEHHYIO AKKpPEAUTAIMI0O 00pa3oBaTeNbHBIX MPOrpaMMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO 0O0ILEro, cpeaHero oOuiero o0pa3oBaHUS OpraHU3alUsSMHU,
OCYILIECTBISIONIMMU 00pa30BaTEIbHYIO JESITEIbHOCTh W YCTAaHOBJIEHHUS INPEAEIbHOIO CpoKa
WCTIOJIb30BaHUS HCKITIOYCHHBIX YIEOHHUKOBY;

3akoHoM PecnyOmuku Kpbim ot 06.07.2015 Ne 131-3PK/2015 «O6 ob6pazoBanuu B
Pecny6nuke Kpbimy» (¢ M3MEHEHUSIMU U JOTIOJTHEHUSIMH );

[Tpuka3zom MuHuctepcTBa oOpa3oBaHusi, HayKu M Monoaéxu PecrnyOmuku Kpeim ot
27.03.2023 Ne 565 «O mnpu3HaHUU yTpaTUBIIMM CHUJIy INpuKa3a MuHucCTepcTBa 00pa3oBaHUS,
Hayku U mononéxu Pecrybmuku Kpeim ot 11.06.2021 Ne 1018» (MP mo BenmeHuto 1enoBoii
JOKYMEHTAllMM B TOCYJAapCTBEHHBIX W MYHMIMIAIbHBIX JOMIKOJBHBIX OOpa3oBaTEIbHBIX U
00111€00pa30BaTENbHBIX OpraHu3aIMsIX Pecny6nuku Kpbim). Pexum J0CTyna:
https://www krippo.ru/files/metod2024/24.pdf.

[Tucemom MuHucTepcTBa 00pa3oBaHMs, HayKd W Mosonexu PecrnyOiauku Kpbim ot
13.04.2023 Ne 1988/01-15 (06 yueOHBIX IUTaHAX OO0IIE00PAa30BATENFHBIX OpPTraHU3AINHA
Pecny6nuku Kpeiv Ha 2023/2024 yuebHblii rox).

MeToauueckuMH peKoOMEeHIalusIMU 00 0COOEHHOCTSIX MpenojaBaHus GU3NKU B
obmeoOpa3oBaTenbHbIX opranuzanusax PecryOmuku Kpeim B 2023-2024 yue6HOM rony

[TonoxenueMm o ¢popmax, IEPUOJUUHOCTH, OPSAIKE TEKYILIETO
KOHTPOJIsl YCIIEBAEMOCTHU U MMPOMEXYTOUHOH arTectanuu, oOyuatonuxcs B Llkore.

OcHoBHOW 00pa3oBaTeIbHONW Tporpammoi cpemHero obmiero obpaszosanus (DPI'OC),
yrBepxkaAEHHON npukazoM MBOVY «Kopeusckas CI» ot 29.08.2023 r. Ne 314;

Y4eOHbIME TaHaMu cpeHero oomero oopazosanus (PI'OC) MBOY «Kopeunsckas
CIID», yrBepxxaéunbiM mpukazom oT 29.08.2023 roma Ne 314;

[TosnoxxerneM o pabodei mporpamme yaeOHbIX ipeameTroB MBOY «Kopensckas CI»,
YTBEPXKAEHHBIM Npuka3oM 0129.08.2023 Ne 318;

B cootBercTBUU ¢ DenepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM
cpemHero odmiero oopa3oBaHus YU4eOHBIN MpeMeT «(U3HKa» BXOIUT B MPEAMETHYIO 00JIacTh
«EcTecTBeHHBIC HAYKM» U SIBISIETCSA 00S3aTENBHBIM JUIsI U3YUYCHHUS.



Coneprxanne yueOHOro nmpeamera «pu3nkay, NpeAcTaBiIeHHOE B paboueii mporpamme,
cootBercTBYyeT PI'OC COO, OPII mpeamera «puznxay.

VY4eOHbIM MIaHOM Ha u3yuyeHue ¢pusuku B 10 kiacce otBoguTcs - 68 4. (2 yaca B
Heneno), B 11 kimacce otBoautes - 68 4. (2 yaca B HEZIETIO).

[Iporpamma opueHTHpOBaHa Ha ucnoib3oBanue ydeonwkon: [. . MSAKUIIEB, b. b.
BYXOBIEB, H.H. Corckuii «®usuka 10». M. IIpoceewmenune, 2022 r.

Conep:xanue yueOHOI0 npeamera

10 KVIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS
®dusuka — Hayka o mpuponae. HayuHele mMeToabl MO3HaHUSA OKpy:karomiero mupa. Poib
IKCIIEPUMEHTA U TEOPHH B MPOILIECCE TTO3HAHUS IPUPOABI. IKCIIEPUMEHT B (pHU3HKe.
MonenupoBanue (pusnueckux siBICHUW U mpoieccoB. Hayunbele rumoresbl. Ouznyeckue
3aKOHBI U Teopuu. ['paHUIIbl TPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHUSI.
Poms u mecrto ¢usuku B (popMUpOBAaHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
MPAKTUYECKOU JIESITEILHOCTH JIHOJICH.
Jlemoncmpayuu
AHaJoroBbie ¥ UGPOBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBwkeHUE. OTHOCUTENIBHOCTb MEXaHW4ecKoro BikeHus. Cucrema
orcuéra. Tpaekropusi.

[lepemerienne, CKOpPOCTh (CpeAHsisli CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, MX MPOEKIMH HAa OCHU CUCTEMbl KoopauHaT. CiloxeHue NepeMenieHni U
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MpPSIMOJMHEHHOE OBMXKEeHHE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEILECHUS MaTEPUaIbHOW TOUKA OT BPEMEHHU.

CBoOonHoe naseHue. Y ckopeHre cBOOOIHOTO MaieHUs..

KpuBonuneliHoe nBwkeHue. JIBH)KEHHME MaTepUAbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIXO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JUHEHHas CKOpocThb. llepuon u
yacTtoTa oOpauienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckue yCTpoOiiCTBa W MNPAKTUYECKOE NPHUMEHEHHUE: CIHUJIOMETp, JBUKEHUE
CHaps110B, LICTIHbIE U PEMEHHBIE MTEpEAayH.

Jlemoncmpayuu

Mopenb cucTeMbl 0OTCUETa, WILTIOCTPALIAS KHHEMATUYECKUX XapaKTEPUCTUK JBUKEHUSI.

IIpeoOpa3oBanue NBUKEHUHN C HCHOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmnronenue nBukeHus Tena, OpOIIEHHOTO MO/ YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus cBOOOJHOTO MaeHHUSL.

Hanpasnienue ckopocTu pu IBUKEHUH 110 OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHOILIEGHUS ~ MEXIY  MyTAMH,  HPOWJIEHHBIMH  TEJIOM  3a
MOCJIEIOBAaTEIbHBIC pPaBHBIC IPOMEXKYTKH BPEMEHH TPU PAaBHOYCKOPEHHOM JBIDKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUKEHUS MIAPUKa B BI3KOW KUIKOCTH.

N3ydenue nBuxeHus Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurensHOCTH ['anuiesd. 11epBoiii 3akoH HeroToHa. HEpLMabHBIE CUCTEMBI
oTcuéra.

Macca tena. Cuna. Ilpununun cynepmosunuu cuil. Btopoili 3akoH HbroToHa s
MaTtepHalibHOUN TOUKHU. TpeTuit 3akoH HploTOHA 117151 MaTepHaibHBIX TOYEK.

3akoH BcemupHoOTo TsiroreHus. Cuna Tsokectu. [lepBas kocMudeckasi CKOPOCTb.

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

Tpenne. Bunbl tpenus (mokxosi, ckoibxeHus, kadeHus). Cuma tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJbXKEHUsS U cuia TpeHus nokos. Kosddunument tperus. Cuiaa conpoTUBICHUS
NP IBM>KEHUH TeJla B )KUJKOCTH WM rase.

[TocTynarenbHOE U BpalateabHOE ABUKEHUE a0COTIOTHO TBEPAOTO TENA.

MOMEHT CuJIbl OTHOCUTENBHO OCU BpamieHus. I[lmedo cuibl. YciioBus paBHOBECHUSA
TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA W TPAKTHYECKOE TNPUMEHEHHE: TOJAIIUITHUKY, JIBI)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHuEe MHEPLIMH.

CpaBHeHHE MacC B3aUMOJEHCTBYIOLUX Tell.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AeQOpMariuiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NAJCHUU.

CpaBHEHME CHIT TPEHMSI TIOKOSI, KAUEHUS U CKOJIbKCHMSL.

YcnoBus paBHOBecusi TBEpAOTro Tena. Busbl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydenue nBuxeHus Opycka 1o HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIUMX B IMPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TeNa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonbl coXpanenus 6 MexaHuke

Hmnynbc MaTepraibHOM TOYKHU (TeNa), CUCTEMbI MaTepUAIbHBIX ToYeK. VIMITylIbC CHUIIBI U
M3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAHEHHSI UMITyJIbca. PeakTUBHOE ABUKEHUE.

Pabora criisl. MOIIHOCTE CHIIEL.

Kunernueckass 3Heprus maTepuanbHOM TOUKU. Teopema 00 HM3MEHEHHH KHHETHYECKON
SHEPIuMu.

[TorenmmansHas sHeprus. [loTeHnnanpHas SHEPTHs YIPyro AehOPMUPOBAHHON TIPYKUHBI.
[ToreHnmanbHass YHEPTHS Tella BOJIM3HU MOBEPXHOCTH 3EMITH.



[ToreHnmanbHble U HEMOTEHUUAIbHbIE CHIBL. CBs3b PabOThl HEMOTEHLHMANbHBIX CHJ C
M3MEHEHUEM MEXaHUYECKOW SHEPTrUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW IHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBAa M NMPAKTHYECKOE NPUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMKECHUE.

[Tepexoa MoTeHIMATBLHON SHEPTUN B KUHETHUECKYIO U 00PATHO.

Yuenuueckuui sxcnepumenm, rabopamopnuie pabomul

W3yuenne aOCONMIOTHO HEYHNpPyroro yaapa C IOMOUIbIO JIBYX OJWHAKOBBIX HUTSIHBIX
MasTHHUKOB.

WccnenoBanue cBsA3M paOOThl CHUJIbI C U3MEHEHHMEM MEXaHMUYECKOM SHEpruu Teia Ha
IIPUMEpPE PACTHKEHUS PE3UHOBOTO JKIYTa.

Pasnea 3. MoaekynspHas ¢pu3nKka 1 TePMOAUHAMHUKA

Tema 1. Ocroevl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUST MOJISKYJISIPHO-KUHETUYECKOW TEOPHH U UX OIBITHOE 00OCHOBAHUE.
bpoynoBckoe nBuxenue. Juddysms. Xapaktep ABWKEHUS € B3aUMOJCHCTBHUS YaCTHII
BemecTBa. MoJenu CTpOEHHUs Ta30B, JKUIKOCTEH W TBEPABIX TeN W OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mojeied. Macca u pasmepbl MoJieKys. KonauyecTBo BeliecTBa.
[Tocrosinnast ABorajpo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana temneparyp Llenbcus.

Mopens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOpUH
uaeanpHOro rasa. AOCONIOTHas TemrmepaTypa Kak Mepa CpeqHell KHHETHUYECKOW HSHEpruu
TEIJIOBOTO JBWKEHMs vactull rasa. [llkanma Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneiipona. 3akon JlanproHa. M3omporieccsl B HieaJbHOM Trasze C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHHe U30MPOLIECCOB: U30TEPMa,
n30Xopa, n3odapa.

TexHuueckue ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, AOKA3BbIBAIOIINE AHCKPETHOE CTPOSHHE BelIecTBa, QoTorpaguu MOJIEKY
OpraHUYeCKUX COECTUHEHUN.

OmnpiTel 10 MU (Y3UH KUIKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JTBUKCHHS.

Mogens onbiTa llTepHa.

OnBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICUCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAsk MPUPOLY AaBJICHUS ra3a Ha CTEHKHU COCyJa.

OnBITHI, WIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UICATBHOTO T'a3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Omnpenenenre Macchl BO3IyXa B KIACCHOW KOMHATe Ha OCHOBE HM3MEpeHUH 00BEMa
KOMHATBHI, TABJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKly TapaMeTpaMK COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

Tepmonunamuueckas cucrema. BHYTpeHHSsI SHEPrusi TEPMOIMHAMUYECKON CUCTEMBI U
criocoOb! e€ u3meHeHus. KonuuectBo TemnoTsl U pabota. BHyTpeHHss SHEprusi 0IHOATOMHOTO



uJeanbHOro ra3a. Buasl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyYeHHE. Y IeTbHas
TeII0EMKOCTh BelecTBa. KomudyecTBo TEIIOTHI MpH TeIUIonepeaaye.

[Tonsatne 00 ammabatHOM mporiecce. IlepBbiii 3akoH TepMonuHamukH. [IpumeHeHue
MEePBOTO 3aKOHA TEPMOAMHAMUKH K m3ompoueccam. ['padudeckas narepnperamnus padboThI rasa.

Bropoii 3akon TepmonuHamMuku. HeobpaTuMOCTh IPO1IeCCOB B MPUPO/IE.

Tennossie mammubl. [IpuHIUIBL AeiicTBUA TeIIOBbIX MamuH. [IpeoOpa3oBanus sHEpTrum B
TeryIoBeIX MammHax. Koaddumment nosnesHoro aeictBus TersioBoi mamuHbl. [{ukn KapHo u
ero K03 PUIHEHT MOJIE3HOTO ACHCTBUA. DKOJOTHYECKHE MPOOIEMbl TETIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHE: JBUTaTEelb BHYTPEHHEIO
CropaHusi, ObITOBON XOJOIMIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

N3menenne BHYTpeHHEW SHEPruUU Teja TMPH COBEPIICHUH pPaOOTHI: BBUIET MPOOKH W3
OyTBUTKM TIOJl JCWCTBHEM C)KaTOTO BO3/yXa, HarpeBaHue 3(dupa B JATYHHOH TpyOke MyTéM
TpeHus (BUICOIEMOHCTpAITH).

W3meneHnne BHyTpeHHEH sHepruu (TeMieparypbl) Tea npu Terionepeaaye.

OmnpIT 10 aarabaTHOMY PACHIUPEHUIO BO3yXa (OMBIT C BO3AYIIHHIM OTHUBOM).

Monenu nmapoBoi TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomul

N3mepenue yaenbHOU TeI0EMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeuyecmea. Dazosvie nepexoovt

[TapooOpazoBanue wu koHaeHcanus. Mcnmapenue u  kumneHue. AOCOJMIOTHAs U
OTHOCHTEJIbHAS BIAXKHOCTh BO3ayxa. HacklmeHnHslil map. YaenpHas TemioTra napooOpa3oBaHMUsL.
3aBHCHMOCTb TEMITEPATYpPbl KUIIEHUS OT AaBJICHUS.

Teépmoe Teno. Kpucrammmueckue u amopgHbie Tena. AHU30TPOMHUS CBONCTB KPUCTAJLIOB.
Kunkue xpucrtamibl. CoBpeMeHHble MaTepuanbl. IlnaBneHwe m kpuctammuzauus. Y AenbHas
terutoTa iaBieHus. CyOonuManus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHudeckue yCTpPOWCTBA M TMPAKTHYECKOE NPHUMEHEHHE: THUTPOMETP M TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUM  TIOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HaHOMaTEPHUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npu noHWKEHHOM JaBICHUU.

CriocoObI U3MEpPEHUS BIAKHOCTH.

HaGmoienue HarpeBaHusl ¥ IJIABJICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOoHCTpanus KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepeHre OTHOCUTENBHON BIIaKHOCTH BO31yXa.

Pa3pnen 4. DiekTpoanHaMuka
Tema 1. dnexkmpocmamuxa
OnexTpuzauusi Tesl. OJIEKTpUYEecKUil 3apsa. JBa BuAa 3IIEKTPUYECKHX 3apsJIOB.
IIpoBOAHMKY, TUAIEKTPUKU U TIOJTYTIPOBOJHUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.
BszaumopeiictBue 3apsnoB. 3akoH Kynona. ToueyHblif  AJIEKTpUYECKHM  3apsil.
Onextpuuyeckoe mnojae. HanpsxEHHOCTh anekTpuyeckoro mois. llpuHuun cynepno3unuu
AJIEKTPUUYECKUX NOJeH. JIMHNM HanpsKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.



PaGora cun oanektpocratmyeckoro monsA. [loTeHunman. Pa3HOCTH MOTEHIMANOB.
IIpOBOAHMKY U TUAJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J(ManekTpuyeckass IpOHULAEMOCTb.

OnektpoémkocTh. KoHneHcaTtop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckue ycTpoilcTBa M NPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE S3JIEKTPONpUOOpPOB, KOHAEHCATOP, KOMHPOBAIbHBIN
anrapar, CTpyHHBIN TIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT JEHCTBUSA 2JIEKTPOMETPA.

B3aumopeiicTBie Ha3IEKTPU30BAHHBIX TEN.

DNEKTPUUYECKOE T10JIE 3aPSKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.

DneKTpocTaTHUecKas 3aluTa.

JIMDIIEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHZEHcaTopa OT IUIOIAAM IUIACTHH,
PAcCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHJEHCaTopa.

Yuenuueckuu sxcnepumenm, nabopamopmwvie pabomul

N3mepeHue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii 3nexkmpuueckuii mok. Toxu ¢ paznuunsix cpeoax

DNeKTpUYECKUN TOK. YCJIOBUS CYIIECTBOBAaHUS 3JIEKTPUUYECKOro Toka. McTouHMKM TOKa.
Cuna Toka. ITocTosAHHBIN TOK.

Hanpsioxenue. 3akon Oma 1151 ydacTka Lenu.

DJEeKTpUYECKOE COIIPOTHUBJICHUE. Y nensHoe COIIPOTUBIICHUE BELIECTBA.
[TocnenoBarensHOE, MapasieibHOE, CMEIIAHHOE COEUHEHUE TPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoynsi—JIenmna. MoIHOCTh JIEKTPUIECKOrO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH OMa 11
MOJTHOM (3aMKHYTOM) AJIeKTprueckoit nemu. KopoTkoe 3aMbIkaHue.

DeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAIOB. 3aBUCHMOCTh COIIPOTUBIICHNS METAJJIOB
oT TeMriepaTypbl. CBepXIpOBOJUMOCTb.

DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TPUMECHAsh MPOBOAMMOCTh MOJYMPOBOIHUKOB.
CgoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHOOPEI.

DNeKTpUYECKUH TOK B pacTBOpaX M pacIulaBax »3JIEKTPOJIUTOB. DJIEKTPOJIUTHUYECKAs
JUCCOLMAIMS. DJIEKTPOJIU3.

OnexTpuyeckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psa. MoaHuUs.
[Ina3zma.

TexHuueckue yCTpoWcTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETP, BOJBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP CONPOTHBIICHUS, BAaKYyMHBIA OHOJ, TEPMHUCTOPBHl U (OTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHUS.

3aBUCHUMOCTb COMPOTUBIIEHUS LWIMHIPUYECKUX TMPOBOJHUKOB OT JJIUHBI, IUIOIIAIU
MOTIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmeliaHHOE COeTMHEHNE POBOAHUKOB.



[Ipsimoe u3MepeHue SMeKTPOABMXKYIIeH cuibl. KOpoTkoe 3aMblkaHWE TaibBaHHUECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCUMOCTb COIIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE ANIEKTPOIUTOB.

HckpoBoli pa3psa M NpOBOAMMOCTD BO3AyXa.

OAHOCTOPOHHSAS MPOBOJUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

N3y4yeHne cMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepenne dNEKTPOABIKYIIEH CHIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
COIIPOTHBIICHUS.

HaGmoienue anexkTposmsa.

Me:xknpeamMeTHble CBSI3U

Nzyuenmne kypca ¢usukn 06a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCS C y4ETOM
COJIEPKaTENIbHBIX MEXIPEIMETHBIX CBSi3ed € KypcaMd MaTeMaTHKH, OWOJIOTMH, XUMHH,
reorpaduy U TEXHOJIOTHH.

MesicnpeOomemnvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO TO3HAHMUS:
sBIIGHUE, Hay4yHbIH (pakT, rumoresa, (usmueckas BeNMYUHA, 3aKOH, TEOpHs, HAONIOJCHUE,
AKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHMH, JHMHEHHas ¢yHKuMs, mnapaboda,
runep6oia, ux rpaduKku U CBOWCTBA, TPUTOHOMETpUYECKUE QYHKIUHN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKIUU Ha OCH
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBIWKEHHUE B KUBOHW mpupoje, Auddy3us, 0CMOC, TEII00OMEH
KHMBBIX OPraHU3MOB (BH[bI TEIJIONEPEIauu, TEIUIOBOE PABHOBECHE), SJICKTPUUECKUE SIBICHUS B
YKUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJb BEILECTBA,
MOJISIpHasE Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, MKUIAKOCTEM M Ta3oB, AJIEKTPUYECKHUE
CBOMCTBA METAJJIOB, 3JIEKTPOIUTUYECKAS JUCCOLUALINS, TalbBaHHUKA.

T'eoepaghus: BIaxxHOCTHh BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozus: mpeodbpazoBaHue IBUKEHHUM C MCMOIB30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHHMKE, MOJIIUIHUKH, HCIIOJIb30BAHHWE 3aKOHA COXpPAaHEHHs] UMIyJbca B TEXHHKE (pakera,
BOJIOMET U JIpyrue), JBUraTelb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOMUIBHUK, KOHIUIIMOHED, TEXHOJIOTUU TOTYyYEHHUSI COBPEMEHHBIX MaTEpHUajoB, B TOM YHCIIE
HAaHOMATEepHaJIOB, ¥  HAHOTEXHOJIOTMM,  JJIEKTPOCTaTUYECKas  3allluTa,  3a3€MJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPHUHTEp, JJIEKTpOHArpeBaTelbHble NPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3pnen 4. DiekTpoanHaMuka
Tema 3. Maznummnoe none. InNeKmpoOMaZHUMHAA UHOYKUUS
IlocTostHHbIE MarHuThbl. B3auMOAEMCTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOE IOJe€.
Bekrop maruutHOM MHIyKUMK. [IpUHIAI Cynieprno3uIMA MarHUTHBIX NOJIeH. JIMHUM MarHuTHOM
uHAykuuy. KapTrHa TuHU MarHUTHON MHAYKLWHU MOJISl HOCTOSTHHBIX MarHUTOB.



MarnuTtHOe 1oJie MPOBOAHMKA C TOKOM. KapTuHa NWMHUN MHAYKIMH MarHUTHOTO MOJIS
JUIMHHOTO TPSMOI0 IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLEBOTO MPOBOJHHUKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzanMmoaelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amrmiepa, €€ MOIyJIb M HalpaBJICHHUE.

Cuna Jlopenma, €€ MoAynbr U HampaBiieHue. JIBWKeHHE 3apsDKEHHOW YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moie. Pabota cumnsl JlopeHia.

SIBneHHre DIIEKTpOMAarHUTHOM WHAYKIUU. [lOTOK BeKTOpa MArHUTHOM WHIYKIIMH.
DNEeKTPOABMKYIAs CHUJIa MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOM nHaykuuu dapazes.

BuxpeBoe snekTpuueckoe mose. DNEKTPOABMKYIIAss Cuila HHAYKIMH B IPOBOJHHUKE,
JBUKYLIEMCSI IOCTYIIATEIbHO B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCT. SIBIEHNE CAaMOMHTYKIIMU. DJIEKTPOIBMKYILAsl CUJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO TOJISl KATYIIKA C TOKOM.

DNeKTpOMarHuTHOE IOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE MNPHUMEHEHHME: IIOCTOSIHHBIE MArHUTHI,
AIIEKTPOMATHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEHU IEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS NEYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTy4YKa MArHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUY MarHUTHOTO TIOJIS.

B3anmopeiicTBue qByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HevictBue cuibl JIopeHila Ha MOHBI SJIEKTPOJINTA.

SIBneHuE 3JIEeKTPOMAarHUTHOM UHAYKIIMH.

[IpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOABIIKYIIEH CHJIBI MHAYKLIHUU OT CKOPOCTU M3MEHEHHS MarHUTHOTO
MIOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3yueHrne MarHuTHOTO NOJIs KaTYLIKH C TOKOM.

WccnenoBanue neicTBUS MOCTOSHHOIO MArHUTA HAa PaMKYy C TOKOM.

UccnenoBanue siBIEHUS 3IEKTPOMArHUTHON MHAYKIIUH.

Paznea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUMHbBIE KONEOAHUS

KonebGartenbnast cuctema. CB0oOOgHBIE MexaHWYeckue KojebaHus. [‘apMmoHuueckue
koneOanus. Ilepmon, dactoTa, amrumtyga W ¢asa konebanuil. I[IpyXUHHBI MasTHHK.
MaremaTuueckuil MasTHUK. YpaBHEHHE TapMOHHMYECKHUX KonebaHui. [IpeBpalenue sHeprum
IIPY TAPMOHUUYECKUX KOJIEOAHUsX.

Konebarenbupiii koHTyp. CBOOOIHBIE 3IIEKTPOMArHUTHbIE KOJEOAaHUS B HACATBHOM
KoJIe0aTebHOM KOHType. AHAJNOTHsl MEXJIYy MEXaHWYeCKMMU W 3JEKTPOMarHUTHBIMU
kosebanusamu. @opmyna TomMcoHa. 3aKOH COXpaHEHUS SHEPTHH B WACATHHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHyXJIeHHbIE MEXaHUYECKUE KoJeOaHusl.
Pe3onanc. BeiHyKI€HHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.



Ilepemennbiil Tok. CHHYCOMAAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOTO TOKA.
AMIITUTYHOE U AEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHMUSL.

Tpancdopmarop. I[IpomsBoacTBo, mepemaaya U TOTPeOJICHHE 3IEKTPHUUECKONW HDHEPTUU.
DKOJIOrMYeCcKHe PpHUCKA TPU MPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa wHcCHonb30BaHUS
3JIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HH.

TexHuyeckue yCTpoiCTBA W INPAKTUYECKOE IPUMEHEHHUE: DIJIEKTPUYECKHH 3BOHOK,
TeHEepaTop MEPEMEHHOTO TOKA, JIMHUU JIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeabHON CUCTEMBI (TMIPYKUHHBIA MM MaTeMaTHYECKH
MasITHHK).

HaGmoienue 3aTyxaronmx KoxeOaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

Hab6mronenue pezonanca.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUs.

OcumsiorpaMMel — (3aBUCUMOCTH  CHJIBl  TOKA M HANpsDKEHUS OT BPEMEHH) JUis
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc mpu mocnenoBaTeNnbHOM COEIMHEHUHM PE3MCTOpA, KAaTyIIKM MHIYKTMBHOCTH U
KOHJIEHCATOopa.

Mopeinb TUHUY JJIEKTPOIIEPENAYN.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MAJIBIX KOJIEOaHUM rpy3a Ha HUTH OT JAJIUHBI HUTH U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENH W3  IOCIEHNOBATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHnueckue BOJIHBI, yclIoBHs pacripoctpaneHus. [lepuon. CkopocTh pacnpocTpaHeHus
u JuMHa BOJHBL. [lomepeunsle u mpojaosibHble BOJHBL. MHTepdepeHims u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3ByKa. Bricota ToHa. TemOp 3ByKa.

OJEKTPOMAarHUTHbIE BOJIHBL. YCIIOBUS M3JIy4YCHMs JIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTanusa BekTopoB E, B, V B snekrpoMarHuTHON BojHE. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpa)KCHUE, TMpeJoMJIeHHe, moysipu3auus, audppakuus, uHTepdeperuns. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTPOMAarHUTHBIX BOJIH. IIpUMeHEHuE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIMIIBI pagnOCBA3M U TeJeBUACHU. Pagnonokanusi.

DEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIEH CpeJibl.

TexHu4eckue ycTpoMcTBa M IPAKTUYECKOE NPUMEHEHME: MY3BIKAJIBHBIE MHCTPYMEHTHI,
YJIBTpPa3ByKOBasl JUATHOCTHKA B TEXHUKE W MEAMIMHE, Pagap, paauONpPUEMHUK, TEIEBHU30D,
anTenHa, tenedon, CBY-neup.

Jlemoncmpayuu

OO0pa3oBaHue U pacIpoOCTpaHEHNE TIONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmoienue orpakeHust U NpeaoMIIeHHUsI MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHuny u AMQpakiuy MEXaHMueCKUX BOJIH.

3BYKOBOM pe30HAHC.



HaGmonienue CBA3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIMTYAOW M YacTOTOM
KoJIeOaHuH.

UccnenoBanne  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTpPaK€HHE, MPEIOMIICHHE,
nosisipu3anus, 1udpakuus, HTepGepeHLHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsmonnHeliHOe paclipocTpaHEHUE CBETa B OAHOPOJIHOM Cpeie.
JIyd cBeta. ToUeUHBI UCTOYHUK CBETA.

OtpaxeHune cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe H300paKEHHI B IUIOCKOM
3epkaie.

[Ipenomnenue cBera. 3aKOHBI MpEIOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOJHOTO BHYTPEHHETO
OTpaXEHUSI.

JHucnepcus ceera. ClioxxHBINA cocTaB Oenoro ceera. L{Ber.

Cobuparonie u pacceuBaroliue JWH3bL. ToHKass mauH3a. DOKYCHOE pACCTOSIHHE U
ONTHYECKasi CHJIa TOHKOM JIMH3BI. [locTpoeHne n300pakeHnii B COOMPAIOIINX U PACCEHBAIOITUX
nrH3ax. @opMyJiia TOHKOW JIMH3bIL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenenbr npUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonroBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE UCTOYHHKHU. Y CIIOBUS
HAOIIO/IEHUS] MAKCHIMYMOB U MUHIUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT JABYX CHH(A3HBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpakmust  cBera. [AudpakumonHas pemérka. YciaoBue HAOMIOACHUS TIIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

Texnuueckne ycTpoHCTBA W MPaKTUUECKOE NPUMEHEHHe: OYKH, Jymna, ¢oroammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIeCKOMN, BOJIOKOHHAS ONTHKA, Au(pakiroHHAas
peLIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEITHOE pacTpOCTpaHEHUE, OTPaKEHHWE M TMpenoMiieHHe cBeTa. OnTuyeckue
puOOpHI.

[TonHoe BHyTpeHHee oTpaxeHue. Moiens cBeToBOAA.

HccnenoBanue CBOMCTB N300paKEHH B JIMH3aX.

Mopenu MUKpOCKOIIa, TeIeCKona.

Habmronenue untepdepeHun cera.

Ha6monenue nudpakinuu ceera.

HaGmonenue nucnepcun cBera.

[Tomyuyenue criekTpa ¢ TOMOIIBIO MPU3MBIL.

[Tonmydenue cekTpa ¢ HTOMOIIbIO TU(DPAKINOHHON PEIIETKY.

Habmoenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne nokazaress IpeoMICHHUs CTEKIIa.

HccnenoBanue cBOWCTB N300pakeHU B JTHH3AX.

HaGmonenue nucnepcun cBera.

Pa3pnen 6. OcHOBBI cieMAJIBHON TEOPHUH OTHOCUTEJIBLHOCTH



['paHuubl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. llocTynarsl cnenuanbHOW Teopuu
OTHOCUTEIBHOCTU: HWHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyme, [PHUHIUI
OTHOCHUTEILHOCTH DHHIIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTHU. 3aMeIJICHUE BPEMEHH M COKpAIlCHUE JJTUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3b MacChl C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTULIbI. DHEPTHS MTOKOS.

Pa3znen 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyna [Tnanka cBsi3u SHEpruu POTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYJIbC
¢dotoHa.

OtkpeiTe u wucciuenoBanue ¢otodpdexra. Omnwvitet A. I'. CroneroBa. 3aKoHBI
dororddekra. YpaBHenue DiiHmreriHa 11 hoTodrddekra. «KpacHas rpanumay porodrddexra.

JlaBrenne cBera. OnbiTel [1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBa M IpaKTHYECKOe NpUMEHEHHe: (HOTodreMeHT, (POTONaTUHK,
CoNHeyYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3(eKT Ha YCTAaHOBKE ¢ IUHKOBOW MJIACTHHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO POTOdPdeEKTa.

Cseroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopra nmo paccessHuto o -yactuu. Ilnanerapnas
Mozenb atoMa. [loctymatel bopa. U3nydenue u mormomieHre (GOTOHOB MpHU MEpPEXoje aroma C
OJIHOTO YpOBHSI SHEpruu Ha Jpyrod. Buabl cnextpoB. CHekTp ypoBHEH SHEpruu aroma
BOJIOpOA.

BonHoBbie cBoiicTBa yactull. BonHb! ae bpoinsa. KoprnycKyIspHO-BOTHOBOW Tyalu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3TyUYeHHE.

TexHuueckue yCTpoMCTBA M MNPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHaIu3
(cmexTpockor), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pesepdopaa.

Omnpenenenre AIMHBI BOJIHBI JIa3epa.

Habmronenue muHeHyaTbIX CIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HalGmronenue muHEHYaToro crekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JOKa3blBalOIIME  CIOXKHOCTb  CTPOEHUS  sjpa. OTtkpbiTHE
paaunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpenenennto coctaBa paaAuoakKTUBHOTO U3ITyUeHUSI.
CaoiictBa anb(a-, 6era-, raMMa-u3nydeHus. BiusHue paauoakTUBHOCTH HA )KUBbIE OPTaHU3MBI.

OTtkpeiTHe TpoTOHa W HeWTpoHa. Hykmonnas mozpens snpa ['eiizenOepra—lBaneHko.
3apsin sapa. MaccoBoe uucio siapa. M3otorsr.

Anbda-pacnaa. DIEKTPOHHBI M NMO3UTPOHHBIN OeTa-pacman. ['amma-uznmyuyeHue. 3aKoH
PaaMOAKTUBHOTO pacnajia.



DOHeprus CBsA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHble peakuuu. JleJleHUE U CUHTES sIIEP.

Snepubiii  peakrop. TepmosimepHblii cuHTe3. IlpoOneMbl M TEpCHEKTHBBI  SACPHOM
SHEPreTHKHU. DKOJIOTUYECKUE aCTIEKThl SEPHOM SHEPTreTHKU.

OnemeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertoabl HaOMIOEHNS U PETUCTPALIMM HIEMEHTAPHbBIX YACTHII.

dyHIaMeHTaIbHBIE B3aMMOIeUCTBH. ENMHCTBO (pr3ndeckoit KapTHHBI MUDPA.

TexHuueckue ycTpoHCTBa M NMPAKTUYECKOE NPUMEHEHME: NO3UMETP, KaMmepa BuibcoHa,
SJIepHBIN peakTop, aroMHasi bomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM oTorpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Oranel pa3BuTus actpoHomuu. [lpuknazHoe M MHUPOBO33PEHYECKOE  3HAUYECHHE
aCTPOHOMMUH.

Bun 3Bé3aH0ro Heba. Co3Besnus, spKue 3BE3MbI, IIAHETHI, X BUAUMOE JABIKEHHE.

Conneunas cucrema.

Connue. ConneuHass akTUBHOCTh. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTepUCTUKHU. J[lnarpamMma «CHEKTpajdbHBIM KJIacC — CBETHUMOCTBY». 3BE3IBI
[JIABHOM IOCJENI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» Il 3BE37 TJIaBHOM
MOCJIEIOBAaTEbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. COBpPEMEHHBIE MPEACTABIECHUS O
IIPOUCXOXKACHNN U 3Boaronnu CoslHLA U 3BE31. DTambl KU3HU 3BE3 .

Muneunsiii [lyTs — Hama [NanakTtuka. [lonoxenue n aeuxenue Connua B [Nanaktuke. Tunsl
raylakTuk. Panuoranaktuky u kBaszapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. Pasberanme ramaktuk. Teopust
Bonpnioro B3peiBa. PennkroBoe n3inydeHune.

Macmrabnas ctpykrypa BeenenHoit. MeraranakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HabmroneHnust HEBOOPY>KEHHBIM I71a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
IUIS OTIpEICTICHUS TTOJOXKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHoOro noitymapus 1 sipkue 3BE31bl.

Habmronenus B teneckon Jlynsl, muianet, Mieunoro IlyTu.

O0o01arouiee NOBTOPEHNE

Ponp ¢u3uku u acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTUYECKOH, COLMAIBHON U
ATHUYECKON cdepax [esATEJIbHOCTH 4YeJIOBEKa, pPOJlb W MeCcTO (U3MKM U acTPOHOMHUU B
COBPEMEHHOW HAy4YHOW KapTHHE MHpa, poib (Qundecko Teopun B (HopMUpOBaHUHU
npecTaBiIeHuit 0 GU3NYecKOl KapTHHE MUPa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00LIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUIN O PUPO/IE.

MexnpeameTrHble CBA3U

Nzyuenmne kypca ¢usuku 06a3oBoro ypoBHS B 11 Kiacce OCyIIECTBISIETCS C y4ETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMd MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpauy ¥ TEXHOJIOTHH.



Mescnpeomemusie nonwsimusi, CBS3aHHbIE C HW3YYEHHEM METOJOB HAyYHOI'O IMO3HAHUSA:
SBJICHWE, HAYYHbIM (akr, rumnores3a, (uzndeckas BEIUYMHA, 3aKOH, Teopus, HaOIIoneHHe,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CUCTEMbl YpaBHEHHUI, TPUTOHOMETpHUYECKHE (PYHKIMU: CHUHYC,
KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M HX
IPOEKIMY HAa OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB, IPOU3BOJHBIE 3JEMEHTApHBIX (YHKIMH,
MPU3HAKK 000U TPEYTrOJIbHUKOB, ONpeeIeHNE TUIOIAAN TUNIOCKUX GUryp U 00bEMa Tell.

Buonozus: >nexTpuyeckue SBICHUS B JKUBOW NpHUpOnE, KoseOaTenbHble ABMKEHHS B
KUBOW INPUPOJIE, ONTUYECKHE SBICHHS B XUBOW NPUPOJE, NCHCTBUE paJMallud Ha JKUBBIC
OpPIraHU3MBI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX TeI,
MEXaHU3Mbl 00pa30BaHUs KPUCTAINYECKON PEIIETKH, CIEKTPAJIbHBIM aHaIH3.

T'eoepaghus: MarHUTHBIE TIOJTIOCA 3€MITH, 3aJIe)KM MAarHUTHBIX pyl, HOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, NPEJICKA3aHUE 3eMJICTPSICEHUH.

Texnonoeus: JTMHUM DJEKTpoIepead, FeHepaTop MEePEMEHHOI0 TOKa, 3JEKTPOJBUTaTelb,
MHAYKIUOHHAsT Medyb, pajxap, pajuoNpHEMHUK, TEIEeBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas 6aTapes.

l'[.ﬂa}mpyeMble pe3yJbTaThbl OCBOCHUA yqeﬁﬂoro npeamera

OcBoenne ydebOHOro mpeamera «Dusnka» Ha ypoOBHE CpeAHEro oOimero oOpa3oBaHUS
(6a30BBI  ypOBEHB) JIODKHO  OOECHEUUTHh  JIOCTHIKEHHE  CJIEAYIOIIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInaHOCTHBIE pe3yJbTaThl OCBOEHHUS yueOHOro mpeamera «Pu3mka» HOHKHBI OTpakaTh
TOTOBHOCTh U CIIOCOOHOCTh O0YYalOUIMXCs PYyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpHEHTAlWW, TMO3UTUBHBIX BHYTPEHHHUX
yOexaeHuld, COOTBETCTBYIOIIMX TPAJWIMOHHBIM [EHHOCTSM POCCHICKOrO  OOIIecTBa,
pacUIMpEeHHEe >KMU3HEHHOTO ONbITa U OMbITa AESITEIbHOCTU B IMPOIECCE Pealh3allid OCHOBHBIX
HaIpaBJE€HUN BOCIUTATEIbHOU IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxIaHCKOr0 BOCIUTAHUA:

cOPMUPOBAHHOCTh TPAXKAAHCKOW TO3WIMH OOYyYaromIerocs KaK aKTHBHOTO U
OTBETCTBEHHOT0 YJI€HA POCCUHUCKOTO OOIIeCTBa;

MPUHATHE TPAJUIMOHHBIX OOIIEYEIIOBEYECKUX TI'YMAaHUCTHUECKUX M JEMOKpPAaTHUYECKHX
LIGHHOCTEIH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTENbHOCTh B HMHTEpPEcaxX Ipa)KIaHCKOro OOIIecTBa,
y4acTBOBATh B CAMOYTIPaBIECHUH B 00pa30BaTeIbHON OpraHU3AIINH;

yMEHUE B3aUMOJICHCTBOBATh C COLMAIbHBIMM HHCTUTYyTAMH B COOTBETCTBUU C UX
(GYHKIIUSAMY ¥ Ha3HAYCHUEM;

TOTOBHOCThH K TYMaHUTApHOW U BOJIOHTEPCKOM JEATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUICKOMN TPaX)AaHCKON MICHTHYHOCTH, TAaTPUOTU3MA,

LIEHHOCTHOE OTHOLIEHUWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHIKEHHUSIM POCCHICKUX
y4€HBIX B 007acTU (DU3UKU U TEXHUKHU;



3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIE PEIEHHs, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJIE B AESITEILHOCTU YUEHOTO;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3cTeTHYECKOIr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIHOYas 3CTETUKY Hay4HOrO0 TBOPYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

S) Tpyn0BOro BocnuTaHUA:

MHTEpEC K pPa3MU4HbIM cdepaM Npo(ecCHOHANBHOW JESTEeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BEIOOP Oymyrien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHMIO U caMo00Opa3oBaHUIO B 001acTH (HU3UKHU Ha
MPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rM4YeCcKOro BOCIUTAHMSI:

C(OPMHUPOBAHHOCTh 3KOJOTMYECKOH KYJBTYPbl, OCO3HAHUE TIJI00AJBHOIO Xapakrepa
AKOJIOTMYECKUX MPOOIIEM;

IJIJAHUPOBAHUE U OCYLIECTBJICHHUE JEHCTBHM B OKPYJKAIOIIEH Cpele Ha OCHOBE 3HAHUsA
LeJIEN YCTOMYMBOTO PA3BUTHs YEJI0BEUYECTBA;

pacilipeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HAlpaBiICHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAHUN 110 (PU3UKE;

7) HEHHOCTH HAYYHOT0 O3HAHMS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAayYHOU JEesATeNIbHOCTH, TOTOBHOCTh B Mpoliecce U3yueHus: Gu3nKu
OCYIIECTBIATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENIbHOCTh UHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS
ba3oBble Jjornueckne AeMcTBUS:
CaMOCTOATENLHO (OPMYJIUPOBATh MU aAKTyaJIM3WpPOBATh NPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEACIIATH UEIU AEATEIIbHOCTH, 3a1aBaTh IApaMETPbl U KPUTEPUH UX TOCTUKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSIX;
pa3pabaTeiBaTh TUIAH PEIICHHUS MPOOJIEMBI C YIETOM aHAJIN3a UMEIOIIMXCS MaTePHATbHBIX
Y HEMaTEePHAJIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBI)I B ACATCIIBHOCTH, OLICHUBATH COOTBCTCTBUEC p€3yJ'H)TaTOB OeJIsaM,
OIICHUBATH pI/ICKI/I HOCHGI{CTBHfI JACATCIBbHOCTHU,
KOOPJIMHHUPOBATH W BBIMONHATH PA0OTy B YCIOBUAX pPEAIBHOTO, BHUPTYaJIbHOTO M
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPH PEIICHUH KU3HEHHBIX MPOOIeM.
ba3oBble uccieaoBarTe/IbCKUe AeiicTBHA:
BJIaACTH HaquOfI TepMI/IHOJIOFI/Ief/'I, KIIFOUCBBIMU ITIOHATUAMU U METOLaMHU (1)H3HHGCKOﬁ
HAyKH;



BJaJIeTh HaBbIKAMM yUeOHO-MCCIIE0BATENICKOM U MPOEKTHOM NesATeTbHOCTH B 00JacTH
¢u3uKu, CIoOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETIbHOMY TIOMCKY METO/IOB PEIICHHS 33134
($uU3NUECKOro coepKaHusl, IPUMEHEHUIO PA3INYHBIX METO/I0B MIO3HAHMS;

BJAJIETh BUJAMHU JICATEIHHOCTH MO IOJyYECHHIO HOBOTO 3HAHWS, €r0 HHTEPIPETAIUH,
npeoOpa3oBaHUI0 W TPUMEHEHHWIO B PA3IMYHBIX Y4YeOHBIX CHTyalMsX, B TOM YHCJIE TIpH
CO37IaHUU YYEOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJIAT NIPUUMHHO-CIICAICTBEHHBIE CBSI3M M aKTyaJlM3MpOBaTh 3ajJady, BBIIBUIaTh
TUIOTE3y €€ pelIeHHs, HaXOIUTh apryMEHThl MJIs JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM,
3aJjaBaTh MapaMeTpbl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TMOJYYCHHBIE B XOJ€ PpEUICHUS 33Ja4d Pe3yJbTaTbhl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3HPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh M (HOPMYJIHUPOBATH COOCTBEHHBIC 3a/ladyd B 0Opa30BATEIIbHOW NESATEILHOCTH, B
TOM YHCJIE TIPH N3yUeHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIECHUBATh PUOOPETEHHBIN OIIBIT;

YMETb IEPEHOCUTh 3HAHUS MO0 (PU3UKE B IPAKTHUECKYIO 00aCTh XKU3HEAESITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIaCTel;

BBIJIBUT'aTh HOBBIE UJEH, pearaTb OpUrHHAIbHbIE TOJIXO0AbI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 331a4H, JIOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Padora ¢ unopmanmeii:

BJIAJICTh HABBIKAMU TMONy4YeHHs HWH(OpMAIu (PU3NIECKOTO COJCPKAHUS M3 MCTOUHUKOB
pasHBIX THIIOB, CAMOCTOSITEJIbHO OCYIICCTBIATH IIOWCK, AaHalW3, CHCTEMATHU3alUI0 U
MHTEpIpeTaLNI0 HHPOPMALIUU PA3IMYHBIX BUJIOB U (OPM MPE/ICTABICHMUS,

OLIEHUBATh JJOCTOBEPHOCTh NH(POPMALIUH;

UCMOJIb30BaTh CPEACTBA MH(MOPMAILMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTMHA B
pelIeHUH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX M OpIaHU3AI[MOHHBIX 3aJjad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MAaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, IPAaBOBBIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

co3/laBaTh TEKCTHl (PU3UUECKOTO COJEpKAaHHWSA B Pa3TUYHBIX (Qopmarax ¢ y4EéToM
Ha3HayeHus: WHGOpMalMKW M LEJNEeBOM ayAUTOpPUM, BBIOMpas oONTUMalbHYIO (opmy
IIPEJCTAaBICHUS U BU3YyalIU3aLlu.

KoMMmyHunKkaTHBHBIC YHHBeEpCcaabHbIe y4eOHbIC JCHCTBHSA:

OCYILLECTBIIATH OOLIIEHUE Ha YpOKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKM KOH(OIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOKO TOUYKY 3pPEHHUS C MCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

MIOHMMATh U UCTOJIb30BaTh MPEUMYIECTBA KOMaH/IHON U HHIUBUAYAIbHON pabOThI;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IECUCTBUI C Yy4ETOM OOILMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTb M KOOPAUHHPOBATh
JNEUCTBUSI MO €€ NOCTWIKEHUIO: COCTaBJIATh IUIAH JEHCTBUHM, PACIPENEIATh POIU C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIaZa M KaXJIOTO yYaCTHHKA KOMaHJbI B OOIIUI pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;



OCYHICCTBJIATL IMO3HUTHBHOC CTPATCTHYCCKOC TIOBECACHHUC B PA3JIMYHBIX CUTYyalUsIX,
MMPOSABJIATE TBOPUCCTBO U B006pa)KeHI/Ie, OBITh HMHUIWAaTUBHBIM.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIe J1eiicTBUS
Camoopranusauus:

CaMOCTOSITENTFHO OCYILECTBIISATh MO3HABATEIbHYIO AEATEIBHOCTh B 00NAacTH (GU3UKH U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTAaBUTH U POPMYITUPOBATH COOCTBEHHBIE 3a/a4H;

CaMOCTOATENIbHO COCTaBJIATh IJIaH PELIEHUs PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKoW paboThl ¢ Y4YETOM UMEIONIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

paciupsTh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBINM BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHHBATh MPUOOPETEHHBIN OIIBIT;

crocobcTBOBaTh (DOPMUPOBAHMIO M TMPOSIBICHUIO J3PYIUIUU B obnactu  (pusmKwy,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH MHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTb, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEJIbHON pe(IeKCUN KaK OCO3HAHMS COBEPILAEMBIX JEHCTBUI
Y MBICJIUTEJIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUH ISl OLIEHKU CUTYalllu, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 0 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

NPUHUMATH ce0sl, TOHMMAast CBOM HEJIOCTATKU U IOCTOUHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIINOKH.

B npouecce nocTukeHNs TMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MTPOrPaMMBbI MO (PU3HKE IS
YPOBHSI CpeHero oo1iero oopa3oBaHus y oOydarolIUXCs COBEPIICHCTBYETCS 3MOIMOHAIbHBIN
UHTEIJIEKT, MpEeANnoIaralouii cCpopMUPOBaHHOCTD:

CaMOCO3HAaHUS, BKIIIOYAIOILEr0 CIIOCOOHOCTh MOHUMATh CBOE HMOILMOHAIBHOE COCTOSIHUE,
BUJIETH HAMIPABJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, OBITh YBEPEHHBIM B ce0€;

caMOperyJIMpOBaHUsl, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHUSIM U TIPOSIBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEHl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTIXKEHUIO IIeNId U YCIexy,
ONTHUMH3M, MHULIUATUBHOCTh, YMEHHUE JAEHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEM;

SMIATHM, BKIIOYAIOUIEH CIMOCOOHOCTh MOHMMATh 3MOIMOHAIBLHOE COCTOSHHE IIPYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMATbHBIX HABBIKOB, BKIFOUYAIOIINX CIMIOCOOHOCTh BHICTPANBATh OTHOIIEHUS C APYTUMU
JFOIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

IHNPEAMETHBIE PE3YJIBTATbBI



K xoniy oOyuenust B 10 ki1acce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpaxkaTb C(HOPMUPOBAHHOCTD y 0OYHUAIOLIMXCS YMEHHA:

JIEeMOHCTPHPOBATh HA MPHUMEpPaxX poiib U MECTO (PU3MKH B (POPMHUPOBAHUH COBPEMEHHOM
Hay4YHOW KAapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
eATEIILHOCTH JTIOJIEH;

YUUTBIBaTh TPaHMLBl NPUMEHEHUS HU3YyUEHHbIX (U3MUECKUX MOJENEH: MaTepualibHas
TOUYKa, MHEpIHaIbHAs CHUCTEeMa OTCY€Ta, aOCOJIIOTHO TBEPJOE TENO, MJCAJbHBIA ra3, MOIEIN
CTPOECHMSI Ta30B, )KUJKOCTEH M TBEPIABIX TEJ, TOYEUHBIM 3JIEKTPUUYECKUHN 3apsij NPH pEIICHUN
¢bu3nueckux 3anay;

pacro3HaBaTh (hU3MYECKHE SBJICHUS (IIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUUYECKONH TEOpUU CTPOECHMsI BEIIECTBA U AJIEKTPOJAMHAMUKHU:
PaBHOMEpPHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TMaJieHue Tell,
IBIDKEHHE 110 OKPY)KHOCTH, WHEpIHs, B3auMojeiicTBue Ten, auddysus, OpoyHOBCKOE
JBMKEHHE, CTPOEHHUE XKHUJIKOCTeH M TBEPABIX Tel, U3MEHEHHe o0bEMa Tel NMpHU HarpeBaHUU
(oxJ1aXeHNUN), TEIJIOBOE paBHOBECUE, UCTIAPEHHE, KOHEHCAIMs, [UIaBJICHUE, KPUCTAJUIN3aLus,
KHUIIEHUE, BJIAKHOCTb BO3[yXa, MOBBIIICHUE AABJICHUS Ia3a MPU €r0 HarpeBaHWM B 3aKPBITOM
cocyze, CBsA3b MEXKIY IapaMeTpaMH COCTOSHHUS Ta3a B M30IpoLeccax, IEKTpU3alus Tell,
B3aUMOJICVICTBUE 3apsI0B;

OIMCHIBATh MEXAaHMUYECKOE IBM)KEHHUE, MCIONb3Yysl (U3NUECKUE BEIWYHMHBI: KOOpPJMHATA,
MyTh, MEpPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHa, UMIYJIbC Tella, KUHEeTHYecKas
SHEprusi, MOTEHIHUallbHas DSHEPrus, MeXaHuueckas padoTa, MEXaHWYeCcKas MOIIHOCTb; IpH
ONUCAaHUU TPABUIBHO TPAKTOBaTh (U3UUECKUH CMBICH HCHOJIb3YEMbIX BEIMYUH, MX
0003HAaYeHUs U €AMHUIIBI, HAXOAUTh (DOPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUUHY
C IpYTUMH BEJIMYMHAMY;

ONUCHIBAaTh HM3yYEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUS, HCIOIb3YS
¢u3nueckue BENWYHMHBI: JABJICHUE Tasza, TEMIIEpaTypa, CpenHss KWHEeTH4YecKas SHEpTHs
XA0TUYECKOI0 JBUKEHMSI MOJEKYJ, CpPEOHEKBAApaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, padora rasza, Kod(Q(UIHEHT IOJIE3HOrO JEHCTBUS TEIIOBOTO
JBUTATENIS; TIPU ONMCAHUU TIPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIONB3YEMBIX BEITHMUNH,
ux OOO3HAYeHHs M EIUHHUIBI, HAXOAUThb (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYHHAM;

OIUCHIBaTh W3YYECHHBIE JJIEKTPUYECKUE CBOMCTBA BEIECTBA WU DJIEKTPUUECKUE SIBICHUS
(mporecchl), UCTIONB3Ysl (U3UUECKUE BEIMUMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpUYEcKoe IOJIE,
HanpspKEHHOCTh TOJIS, IOTEHLMAl, PAa3sHOCTh IOTEHIMAIOB; IPU ONUCAHMM IPABHIIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT HCIONB3yEMbIX BEJIWYMH, UX OOO3HAYEHHS W EIWHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUMUHY C IPYTMMH BETUYUHAMU;

aHATM3UPOBATh (HU3WYECKHE TPOIECCHI W SIBICHUS, WCTONB3Ys (U3NYECKHE 3aKOHBI H
NpUHUUIBL: 3aKOH BcemupHoro tsarotenus, I, II u III 3akonbl HproTOoHa, 3aK0H cOXpaHEHHUS
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs MMITYJIbCA, IIPUHIUI CYNEPIIO3ULUN CHJI, TIPUHIUI
paBHOINpPAaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KHUHETHMYECKONM SHEPIUM TEIUIOBOTO JBUKCHMS
MOJIEKYJ1 C aOCOJIOTHOW TeMIepaTypol, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHMS
AIIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOEe BBIPAYKEHUE U YCIIOBUS (TpaHMILIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MIPUHIIUIIBI ISHCTBUSI MAIIMH, TPHOOPOB M TEXHUYECKUX yCTPOMCTB;
pas3nnyaTh yciaoBUsA UX O€30MaCHOTO MCIIOIb30BaHUS B IOBCEAHEBHOM KU3HM;



BBINOJIHATh SKCIEPUMEHTHI 10 HCCIEAOBAHHIO (PU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTIOJNb30BAaHUEM TPSAMBIX H  KOCBEHHBIX HW3MEPEHWH, Tpu OSTOM  (POpPMYJIHPOBATH
npobnemy/3agayy M TUMNOTe3y Y4eOHOro OKCIepUMEHTa, CcOoOHpaTh YCTaHOBKY W3
MPEI0KEHHOT0 000PYA0BAHUS, TPOBOAUTD OMBIT U POPMYJIUPOBATH BHIBOIBI;

OCYIIECTBIATh MpPSAMbIE M KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, NPU STOM
BbIOMpPATh ONTHMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATH W3BECTHHIE METOJbl OLIEHKU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTU MEXIy (U3MYEeCKMMH BEJIMYMHAMU C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHHUH, MpH 3TOM KOHCTPYHMpPOBaTb YCTAaHOBKY, (PUKCHpOBaTh pe3yJbTaThl
MOJTYYSHHOUW 3aBUCHUMOCTU (PM3MYECKHX BEIMYHMH B BHJE TaONHIl U TpadUKOB, JIEaTh BBIBOIbI
II0 pe3yJIbTaTaM MCCIEA0BaHNUS;

coOmoaTh MpaBwiia 0E30MACHOTO TpyAa MpH IMPOBEACHUU HCCIEJOBAHUNM B paMKax
y4eOHOr0 SKCIEPUMEHTA, Yy4eOHO-MCCIENOBATEIbCKON M TMPOEKTHOM JAEITEIbHOCTU C
HCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U 1aOOpPaTOpHOro 000PYyJOBAHUS;

pemaTb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pU3MUYecCKOW MOJENbI0, HCIOJIb3Ys
¢u3nyeckue 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4M BbIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3UYECKUE BEIWYMHBI M (POpMyIibl, HEOOXOIUMBbIE Il €€ pelleHus,
MIPOBOJUTH PACUYETHI U OLIEHUBATH PEAbHOCTH MOJIyUYEHHOTO 3HaUCHUsI (PU3MUECKON BEIUYHHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIETIOUKY
paccy’XJIeHU ¢ ONOPOi Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCTIONB30BaTh TPH PEUNICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OpPMAIMOHHEIE
TEXHOJIOTUM [UI TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMM U IPEJICTaBICHHUs y4eOHOH u
HAY4YHO-TIONYJISIpHOW MH(OpManuK, MNOTYYEHHOW W3 pa3iIM4YHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJTyYaeMyto HH(OpMaIHIo;

NPUBONUTH MPUMEPHl BKJIaJa POCCUICKHX M 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYIKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKHU3HU IS
oOecrnieueHus: 0€30MaCHOCTH NP 00paLEHUH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPONUCTBaAMHU, JIst
COXPAHEHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpY KaloLel cpee;

paloTaTh B IPYIIIE C BBHIIOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, INIAHUPOBATh padoTy
IpYMNIbl, PALMOHAIBHO pPACHPENENATh OOA3aHHOCTH M IUIAHMPOBATh JEATEIBHOCTh B
HECTaHJIAPTHBIX CUTYallUsAX, aJeKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO M3 YYaCTHHKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoil pooIIeMBl.

K xoniy oOyuenust B 11 Ki1acce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCSI YMEHUA:

JI€MOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHM M TEXHOJIOTMH, B NMPAKTHYECKOU
NesITebHOCTH JII0JIEH, LEIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUDPA;

YUUTBIBaTh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (QU3NYECKUX MoJeNeil: TOo4YeuHbIH
NEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHas MOJEIb aTOMa,
HYKJIOHHAsi MOJIeNTb aTOMHOTO sIJIpa MIPU PeLIeHnH GU3NUECKUX 3a]1a4;

pacrio3HaBath (hU3MYECKHE SBJICHUS (IIPOLECCH) U OOBACHATh UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKU U KBAaHTOBOW (DM3MKHU: 3JIEKTPUUECKasi MPOBOAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEMCTBHUS TOKa, B3aUMOJAECHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHAYKLIMS, JACWCTBUE MAarHUTHOTO IOJII Ha NPOBOAHMK C TOKOM M JABWXKYIIMICA 3aps,
3JIEKTPOMAarHUTHbIE KOJI€OaHUs U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHHE CBETa, OTPaXEeHHUE,



npejgomiieHue, HHTepdepeHuus, Iupakuus W MNOJsApU3alUs CBeTa, AMCIEpCUsl CBeTa,
dotoanekrpuaeckuii 3pdekt (porodddexT), CBeTOBOE NaBlIcHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aTOMa BOJOPO/Ia, €ECTECTBEHHAs! M UCKYCCTBEHHAs PaINOAKTUBHOCTB;

OIMCHIBATh M3YyYEHHBIC CBOICTBA BEIIECTBA (DICKTPHUUECKUE, MArHUTHBIC, ONTHUYECKHUE,
AJIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEN) M 3JIEKTPOMArHUTHBIE SIBJICHHS (IIPOLECCHI),
UCTONb3ysl (U3NYECKUE BEJIMYMHBL: JJIEKTPUUYECKMH 3apsisl, CHUJIa TOKa, OSIEKTPUYECKOoe
HarnpspKEeHUe, 3JEKTPUUECKOE COMPOTUBIICHNE, PA3HOCTh OTEHIIMAIOB, 3JIEKTPOIBIKYIIAs CUIIa,
paboTa TOKa, MHIYKLHS MarHuTHOrO Moisi, cuwia Ammnepa, cuia JlopeHIa, MHAYKTUBHOCTh
KaTYyIIKH, SHEPrHs AJIEKTPUYECKOrO0 M MAarHUTHOTO TOJIEH, MepHoa W 4YacToTa KosieOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHUja TOKa B MPOIECCE TAPMOHMUYECKUX DJICKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE pacCTOSIHUE M ONTHYEeCKas CHJIa JIMH3bI, IPU OMHCAHUHM MPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT WCIIOJB3YEMBIX BEJIMYUH, WX OO0O3HAUYCHUS W CIMHHUIIBL,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEJTMUUHY C IPYTHMH BEJIMYNHAMH,

ONUCBHIBATh H3YyYEHHBbIC KBAHTOBBIC SIBICHMS U IPOLECCHI, HCIONB3Ys (pusnyeckue
BEJIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, DHEPTUs U
uMnynbc (OTOHA, MEPHOJ IMoJypaclaja, SHEPrus CBSI3M ATOMHBIX sep, IPU OMHCAHUHU
NPaBUIbHO TPAKTOBATh (PU3MUECKUIl CMBICI MCIOJIB3yEMbIX BEJIMYMH, MX OOO3HAueHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE AAHHYIO (DU3UYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3UUECKON BETMUUHBI;

aHATM3UPOBATh (HU3WYECKHE TPOIECCHI W SIBICHUS, WCTONB3Ys (U3NYECKHE 3aKOHBI H
NpUHLMIBLI: 3akoH OMa, 3aKOHbl TIOCJENOBAaTEIbHOIO U  MapajUIeNIbHOTO COEIUHEHMS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3akoH 3JEKTPOMAarHUTHOW HMHAYKIHMM, 3aKOH
IPSAMOJIMHEMHOTO0 PAaCHpOCTPAHEHUsI CBETA, 3aKOHBI OTPA)KEHUsI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHE OHHIUTEHHa i (oTorPdexTa, 3aKOH COXpAaHEHHs HHEPrUH, 3aKOH
COXpAaHEHHs HUMITyJIbCa, 3aKOH COXPAaHEHMs JJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHS
MaccoBOI'0 4HCJa, MOCTyJaThl bopa, 3aKOH paguOaKTHMBHOIO pacmaja, NpuU 3TOM pas3indarb
CIIOBECHYIO (DOPMYITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBUS (TpaHUIIbI,
o01acTi) NPUMEHUMOCTH;

OTIPEJIENIATh HANpaBJIeHUE BEKTOpPAa MHAYKIWU MArHUTHOTO TIOJS NPOBOJHUKA C TOKOM,
cuibl Amniepa u cuiibl Jlopenna;

CTPOUTH U ONMUCHIBATH N300paKEHHE, CO31aBAEMOE IJIOCKUM 3€pKajloM, TOHKOH JTMH30H;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIEAOBAHHIO (PU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCTOJIb30BAaHUEM TNPSAMBIX W KOCBEHHBIX HM3MEpEeHMil: Tmpu 3TOM  (POpMYyJIHpOBaATH
npobnemy/3agadyy © TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MIPEUI0KEHHOT0 000PYA0BaHUsl, TPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOKI;

OCYIIECTBIISITh MpPSMbIE M KOCBEHHbIE W3MEpeHUs (U3WYECKUX BEIMYUH, TPU OTOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUS M HCIOJIh30BATh W3BECTHBIE METOJBI OLECHKH
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEI0BATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUIL:
IIPU 3TOM KOHCTPYHMPOBaTh YCTAHOBKY, (PUKCHpOBaTh pe3yjbTaThl MOJyYEHHOM 3aBHCUMOCTH
¢u3nueckux BEIMYMH B BUAe TaOnMMIl M rpaduKOB, JelaThb BBIBOJABl IO pe3yJibTaTaM
UCCIIEIOBAHMUSI;

coOmogaTh mpaBuiaa 0E30MacHOro TpyJda NpH IPOBEICHUM HCCIENOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, Yy4eOHO-UCCIENOBATENbCKONM M TMPOEKTHOM JAESITEIbHOCTU C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JJAOOPaTOPHOro 000pyAOBaHUS;



pematb pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3Myeckol MOJENbIo, HCIOJb3YS
¢u3nueckre 3aKOHBI M MIPUHIUITBI, HA OCHOBE aHaJM3a yCIOBHS 337a4H BBIOUPATh (PU3HUECKYIO
MOJI€NIb, BBIACNATh (U3UUECKUE BEIWYMHBI M (POPMyIbI, HEOOXOIUMBIE sl €€ pelieHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUSI (PU3NUECKON BEIUUNHBL,

pelaTth KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIETIOUKY
paccyXJeHUI ¢ OOPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHMS,;

UCMONb30BaTh IPU pPEUIEHHH Y4eOHBIX 3a7ay COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPHpPETAlMU U IPEICTaBICHHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW MH(OpMAaIK, NOIYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHAJM3UPOBATh MOJTyYaeMyto HH(OpMAIHIO;

OOBSICHATH PUHIIMITBI IEHCTBUS MAIIMH, TPHOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyarhb
yCIIOBUS UX O€30MaCHOT0 UCTOIb30BaHMUS B TIOBCETHEBHOM JKU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOE€KHBIX YUEHBIX-(U3UKOB B pPa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MUPa, B Pa3BUTHUE TEXHUKH U TEXHOJIOTHHA;

UCTOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 10 (U3UKE B IOBCEJHEBHOM JKHU3HU IS
obecrieyeHus: 6€30MaCHOCTH MIPU OOPAILEHUH C TPUOOPaMU U TEXHUYECKUMHU yCTPOHCTBAMH, JIJIs
COXpAHEHHUs 3/J0POBbs U COOJIOZICHNSI HOPM KOJIOTHYECKOT0 MOBEIEHUS B OKpYXKarolleil cpere;

paboTaTh B TPYIIIE C BBHIIIOJIHEHUEM PA3IMYHBIX COIMATIBHBIX POJICH, INIAHUPOBATh paboTy
TPYMNIBl, PAlMOHATIBHO pPACHpPEneNsaTh OOf3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTh B
HECTaHJIAPTHBIX CUTYallUsAX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXKI0TO M3 YYAaCTHHKOB T'PYIIIbI B
pelieHne paccMaTpuBaeMoOl IPOOIEMBI.



TemaTn4yeckoe MJIAHUPOBaAHUE

10 KJIACC
KoaungecTBo yacos DNEeKTpOHHbBIE
Haumenosanue
No (mudpoBbIe)
pas3aenos u TeM Konrtposbnsle | [IpakTuueckue
/T Bcero o0Opa3oBaTeNbHbIC
IIPOrpaMMbI paboThI paboThI
pecypcebl
Pa3znen 1. DU3UKA U METO/JIbI HAYYHOI'O IO3HAHUSA

11 iﬂiﬁi{;g METOET ) bu6mmoreka [JOK

’ Y https://m.edsoo.ru/7f41bf72

MTO3HAHUS
Wroro no pazaeny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruka > https://m.edsoo.ru/7{41bf72
bu6mmoreka [JOK

2.2 Huranuia / https://m.edsoo.ru/7f41bf72
23 | conpancrna s 6 1 1 buommorexa LIOK

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

MEXaHUKE
Htoro no pazaeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bu6nuoreka [IOK
’ KUHETUYECKOMN https://m.edsoo.ru/7f41bf72
TEOPUH
39 OcHOBBI 10 1 bubnmoreka [JOK
] TEPMOIMHAMMKH https://m.edsoo.ru/7f41bf72
ArperaTHble
33 EZ;ISCH;P:I 5 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
da3oBbIE
MepPeXobl
Hroro no pazaeny 24
Paznen 4. JIEKTPOANHAMUKA
bubnuoreka [JOK
4.1 DIIeKTpOCTATHKA 10 ! h_t‘gps://rn.edsol_.lru/7f41bf72
[TocrosiHHBIN
49 ANEKTPUIECKUN 12 1 bubnmoreka [JOK
’ TOK. ToKkHU B https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeaax
Hroro no pazaeny 22
OBILIEE KOJIMYECTBO
YACOB I10 68 3 3

I[TPOTPAMME




11 KIIACC

KonnuectBo yacos DNEeKTPOHHBIC
Ne HaumMenoBanue pa3aenos u Tem Kontponbhbie | Tpakrideckie (umdpoBeIe)
/0 | IpOrpaMMBbI Bcero oOpa3oBarenbHBIE
paboThI paboThI pecypeh!
Paznen 1. QJEKTPOJIMHAMUKA

MarnutHoe noJe. bubmuoreka [JOK
1.1 DJIeKTpOMarHuTHasI 11 1 3 https://m.edsoo.ru/7f4

UHTYKIWSI 1¢97¢

Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI

MexaHn4deckue u bubnmnoreka LIOK
2.1 3JIEKTPOMAarHUTHBIE 9 1 https://m.edsoo.ru/7f4

KoJIeOaHus 1c97¢

MexaHndeckue u bubmorexa LIOK
2.2 5 1 https://m.edsoo.ru/7f4

3JIEKTPOMATHUTHBIE BOJIHBI 1c97c

bu6mmoreka [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f4
1c97¢
Hroro no paszneny 24

Pazngen 3. OCHOBBI CIIEIIMAJIb

HOM TEOPUHA OTHOCHUTEJIBHOCTH

. bu6mmoreka [IOK
3.1 OCHOBEI CIIeIHANEHO| 4 1 https://m.edsoo.ru/7f4
TEOPHH OTHOCUTEIBHOCTH
1c97¢
Hroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [JOK
4.1 JICMEHTEI KBAHTOBOH 6 https://m.edsoo.ru/7f4
ONTUKH
1c97c¢
bubnuoreka [JOK
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/7f4
1c97c¢
bubmuoreka [JOK
43 ATOMHOE AP0 5 https://m.edsoo.ru/7f4
1c97c¢
Hroro no pazneny 15
Pazgen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
bubnunoreka LIOK
5.1 VICMEHTbI ACTPOHOMUH 1 7 1 https://m.edsoo.ru/7f4
acTpou3uku 1697c
Hroro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHHUE
bu6mmoreka [IOK
6.1 O6o061maroniee TOBTOpPEHUE 4 https://m.edsoo.ru/7f4
1c97¢
Hroro no pazaeny 4
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 726242342903868691666490759959119263676517201134
Bnapgeney bapanos Oner BaneHTUHOBKY

OedcTevTened C11.09.2023 no 10.09.2024
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