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IMosicHUuTeIbHAA 3ANMCKA

[Tporpamma no (pu3mke Ha ypoBHE CpeHEro o0iero oopa3oBaHus COCTaBIeHa HA OCHOBE:
®enepanbHbIM 3akoHOM OT 29.12.2012 1. Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii denepammmy;
®denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BAaTEIBLHOTO CTAHIAPTa CPEAHETo OOIIero oO0pa3oBaHMS,
YTBEP>KJICHHBIM MTpuKa3zoM MunoOpHayku oT 17.05.2012 Ne 413 (c u3MeHEHUSIMU U IOTIOJIHECHUSIMU );
OenepanibHOll  00pa3oBaTeNbHON IpOrpaMMbl  cpefHero oOuiero oOpa3oBaHUS, YTBEPHKIECHHOM
npuka3zom Munnpocsemenus Poccun ot 18.05.2023 No371 (c u3BMEHEHHSAMU U JOTIOTHEHUSIMU);
®denepalibHON paboueit mporpamMmsl cpeaHero obmiero oopasopanus npeamera «duzukay s 10 —
11 kmaccoB (yriyOieHHBIH YPOBEHB);
OcHoBHOM 00pa3oBaTeNbHOM TpPOrpaMMbl cpenHero obmero odpasoanust MBOY «llymHoBcKas
COLI»

YMK Msxumesa I'.41., byxosuesa b.b., Corckoro H.H. mox pen. ITapdentseBoii H.A
OCHOBHBIMU LEJSIMH U3YYCHUS (PU3UKU SBISIOTCS:
dbopMupoBaHUE UHTEpECA U CTPEMJICHHUS 00YyJaroIIUXCsl K HAYYHOMY U3YYEHHUIO IPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJe TO3HaHWS W (OPMHUpPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBJIICHUSIM;
dbopMupoBaHHE HAYYHOIO MHUPOBO33PEHHUS KAaK pe3ysibTaTa M3yueHHUS OCHOB CTPOCHHS MaTepUH U
(byHIaMeHTAlIbHBIX 3aKOHOB (DU3HKHU;
dbopMUpOBaHUE YMEHHI OOBSCHATH SIBJICHHS C WCIOJIb30BaHWEM (U3MUYSCKUX 3HAHWA W HAYYHBIX
JIOKA3aTeIIbCTB;
dbopMupoBaHUe MPeICTaBICHUHN O POIU GUMKH [Tl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHIi;
pa3BUTHE TMPEICTaBICHUN O BO3MOXHBIX cepax Oymaymied mpodeccHoHaNbHOW 1eATeNbHOCTH,
CBSI3aHHBIX C (DU3HMKOM, TOJATOTOBKA K JalIbHEHIIIEeMY O0y4EHHUIO B ’TOM HAIPaBIICHUU.
JlocTrxkeHne 3THX Iieliell 00ecTieunBaeTCsl PEIICHHEM CIICAYIOIUX 3a4a4 B IPOILEeCCe H3yYCHUS

Kypca (U3MKU Ha YPOBHE CpEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CucTeMbl 3HaHWH 00 0oOmMX (U3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUsX,
BKJII0Yask MEXaHHUKY, MOJCKYISIPHYIO (PH3HUKY, JIEKTPOJMHAMUKY, KBAHTOBYIO (DM3UKY M DJIEMEHTHI
acTpopu3uKy;

dbopmMHpoBaHUE YMEHHI TPUMEHSITh TEOPETUUECKHIE 3HAHUS TSl O0BSICHEHNST (GU3NIECKUX SIBIICHHUH B
NPUPOJIC U IS IPUHSTHUS TPAKTUIECKUX PEIICHUH B TIOBCEHEBHOM KHU3HH;

OCBOCHME CIOCOOOB pelIeHHs pa3IMYHBIX 33Jau C SBHO 33JaHHOW (hM3MYEeCKOW MOJeNblo, 3a71ad,
NOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE CO3/1aHUe (PU3UYECKOM MOJAETH, aJeKBATHOM YCIOBUSAM
3a/1a4M, B TOM YHUCJIE 33]1a4 NHKEHEPHOTO XapaKTepa;

NOHMMaHue (U3NYECKUX OCHOB M NPUHIUIOB JEHCTBHS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOIYIO CPENy;

OBJIaJICHUE METOJAAMHM  CaMOCTOSITENIbHOTO  IUIAHMPOBAHMSI M MPOBENEHUs  (U3HYECKUX
HKCIEPUMEHTOB, aHajlW3a W UHTeprnpeTanuu HHGOpMalMM, ONpeAeseHUuss JOCTOBEPHOCTH
MOJIy4EHHOT'0 pe3ysbTara;

CO3JaHME YCIOBUM s  DPa3BUTUS yMEHUH  IPOEKTHO-UCCIEIOBATEIbCKOM, TBOPUECKOMN
NeSITebHOCTH;

pa3BuTHe uHTEpeca K chepam npodecCHoHATBHON AeSTENHbHOCTH, CBSI3aHHOM C (PU3UKOM.

MecTto yyeOHOro npeamMera B y4eOHOM IJIaHe HIKOJIbI

O61mee yncno 9acoB Juis u3ydeHus Gusuku (6a3oBbiii ypoBeHb) — 136 acoB: B 10 kimacce — 68

yacoB (2 yaca B Hejiento), B 11 kimacce — 68 yacoB (2 yaca B HEICIIO).

|. Conep:xanue yueOHOro npeamera
10 kaace

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoze. Hayunsle MeTObI MO3HAHUS OKPYXKAIOIIEr0 MUPA.
Poutb sKCiepuMeHTa ¥ TEOPUM B IIPOLIECCE MO3HAHUS TPUPOJIBL. DKCIIEPUMEHT B (DUBHKE.
MonenupoBanue Gpu3ndeckux sBJIeHUN U npoueccoB. HayuHble runoressl.
dusnuecKue 3aKOHbI U TeOpuu. [ paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.



Posp 1 mMecTo Qu3uku B pOpMHUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHUHBI MUpA, B NMPAKTUYECKON
NEITEIbHOCTH JTIOCH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe aBKeHHe. OTHOCHUTEIBHOCTh MEXaHUYECKOro JABWkeHusa. Cucrema oOTcuéra.
Tpaektopus.

[lepemenienue, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHUE MaTepUabHON
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KOOpAUHAT. CII0)KEHNE EPEMEILICHHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBUXKEeHHE. | paduku 3aBHCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBoOoniHOE majieHue. Y CKopeHrue CBOOOHOTO TIa/ICHUS.

KpuBonuneiinoe nBukeHue. [[BUkeHHE MaTepUadbHOM TOYKHM IO OKPYKHOCTU C MOCTOSIHHOM IO
MOJYJIFO CKOpPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHass CKOpocTh. llepmom u yactota oOpaiieHusl.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuveckue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHHUE: CIUAOMETP, JIBMKCHHE CHAPSIOB, LICTTHBIC
U peMEHHBIE NTepeauH.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XAPAaKTEPUCTHUK JABUKECHUSL.

[IpeoOpazoBanue NBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MNPOCTPAHCTBE.

HabGmonenue neukenus tesaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

Hamnpanenue ckopocTy npu IBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomul:

N3ydenune HepaBHOMEPHOTO JBHKEHUS € LIEJIBIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOIICHHS MEXY IYTSIMU, IPOHJECHHBIMHU TEJIOM

3a TIOCTIEJOBATEIbHBIE pPAaBHBIE MPOMEXKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM JIBIDKCHHH C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

W3yuyenune ABUKEHUS MIAPUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

ITpuauun otHocuTensHOCTH ["anunes. Ilepssiii 3akoH HeroToHa. MHEepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmmn cyneprno3uiiuu cui. Btopoit 3akoH HeroToHa miisi maTepuanibHOM
Touku. Tpernii 3akoH HploTOHA J1s1 MaTepUanbHbBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl Tpenus (1mokosi, CKoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIb>KEHUSI U cuia TpeHus mokos. Koaddumuent tpenus. Cuna CONpOTUBICHUS MPU JBIKEHUU Tela B
KUJKOCTHU WM Ta3e.

[ToctynarensHOeE U BpaliaTeabHOE ABIKEHHUE aOCONMIOTHO TBEPIOTO Tena.

MOMEHT CUJIbl OTHOCUTENIBHO OCH BpauieHus. [lnedo cumbl. YcnoBus paBHOBECHS

TBEPAOTO TEIIA.

TexHUYEeCKHEe yCTPOICTBA U TPAKTUUYECKOE TPUMEHEHUE: TTOAIIUITHUKY, IBHKCHUE

MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuUu.

CpaBHEHME MacC B3aUMOJICCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHIIBI YIPYTOCTH OT AeQOopMaIium.

HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U TAJICHUU.

CpaBHeHHE CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.



VYcnosus paBHOBecUs TBEPAOTro Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuwl.

N3yueHne aBMKeHUs OpycKa 110 HAKJIIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOLIMX B IPYKUHE U PE3MHOBOM 00Opasle, OT
ux aeopmanuu.

HccnenoBanue yclI0OBUM pPaBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAIICHHUS.

Tema 3. 3ak0oHBI COXpaHEeHUs] B MEXaHUKe

HNmnynbe MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHalbHBIX Todek. Mmmynbc cuibl u
U3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTuBHOE ABMXKEHUE.

Pabora crisl. MOIIHOCTE CHIIBI.

Kunernueckas sHEpTrHsi MaTepUAIbHON TOUKU. Teopema 00 M3MEHEHUU KHHETUYECKON SHEPTUH.

[TorennuanbHas osHeprus. IloreHnuanbHas 5SHeprus ynpyro AeGOpPMUPOBAHHON MPYKUHBL.
[TorennmanbHast SHEPrys Tesia BOJU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanbHble U HENOTEHIMAIbHbIE CUJIbl. CBsA3b pabOThl HEMOTEHUHMAIBHBIX CHUJI C U3MEHECHHEM
MEXaHUUYECKON 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM dHEPIUu.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCcTpoWCTBa U IIPAKTUYECKOE NMPUMEHEHME: BOJOMET, KOIEP, NPYKUHHBIA ITUCTOJIET,
IBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBHXKEHUE.

[Tepexon moTeHIMATBLHON SHEPTUM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi:

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXAHUYECKOW SHEPTUM Teja

Ha IIPUMEpPE PaCTSHKEHUS PE3UHOBOTO KIyTa.

Pa3nes 3. MoJsiekyasipaasi pM3uKa ¥ TepMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJISIPHO-KHHETUYECKON TEOPUH

OCHOBHbBIE TOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM U UX OIBITHOE OOOCHOBaHUE.
BbpoynoBckoe nBuxenue. Auddysusa. Xapakrep ABMKEHHs U B3aMOJAEHCTBHS yacTull BemecTBa. Mojaenu
CTPOEHHMSI T'a30B, JKUJIKOCTEH M TBEPIBIX T€I U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJEIEH.
Macca u pazmepsl Moaekyi. Konnuectso Bemectsa. [loctosnnas ABorampo.

TennoBoe paBHOBecue. Temmeparypa u e€ uamepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU HACAIBHOTO
raza. AOCOJIIOTHasE TeMIleparypa Kak Mepa cpeiHed KMHETUYECKOM 3HEpPruu TEIUIOBOTO JBMKEHUS YaCTHUIL
raza. lllxama temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MeHnneneeBa—Kianeiipona. 3akoH
HNanerona. M3omporeccsl B HIeaJlbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
IIPEeJICTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHu4ecKre yCTpOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE IUCKPETHOE CTPOEHHUE BEIecTBa, (QoTorpapuu MOJEKYJ] OpPraHuYecKUX
COCJIMHECHUH.

OnbIThl 1O AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Mopenb, HUTFOCTPUPYIOIIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnBIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECChI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul:

OmnpeneneHre Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHMH 00b&Ma KOMHATHI,
JABJICHUS U TEMIIEpATypbl BO3yXa B HEN.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOI0 rasa.

Tema 2. OcHOBBI TEPMOAMHAMHMKH

TepMmoanHaMuyeckasi cucteMa. BHyTpeHHSs SHEprusi TepMOJAUHAMUYECKON CUCTEMBI U CIOCOObI €€
n3MeHeHHs. KonnuecTBo TemnoTsl U paboTa. BHYyTpeHHsIs HEprusl 0IHOATOMHOTO MEalbHOTO ras3a. Buabl



TEIUIONEpe au: TEIUIONPOBOJHOCTb, KOHBEKLMS, W3JydeHUE. YAelnbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemIoThl py TeIionepeaaye.

[Tonsitue 06 aguabatHom mporecce. [lepBrlif 3akoH TepmoauHaMuku. [IpuMeHeHre TepBOro 3akoHa
TePMOJUHAMUKH K n3onponeccam. I'paduyeckas nHTepnperanus paboTh rasa.

Bropoii 3akon Tepmoannamuku. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TermoBeie Mammubl. [lpuHIMNBL nelcTBUS TemaoBbIX MamuH. [IpeoOpa3oBaHus 3HeEpruu B
TEIIOBBIX MamHax. KoaQpuimenT moie3Horo AeCTBHsI TEIJIOBON MAIlIUHBEI.

[Mukn Kapuo u ero koddpduuMEeHT TMONe3HOro JAEeWCTBUA. OKOJOTMYECKHe MpoOIeMbl
TEIJI0PHEPTeTHKU.

TexHuueckue yCTpPOWCTBA M IPAKTHYECKOE NPUMEHEHHWE: JIBUraTeilb BHYTPEHHErO CrOpaHMus,
OBITOBOI XOJOAUIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

M3MeHeHrne BHYTPEHHEH PHEPTruu Tella MPU COBEPLICHHH pabOThI: BBUIET MPOOKH M3 OYTBUIKU IMOJ
NeICTBHEM CKATOrO BO3lyXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOKke MyTéM TpeHHs (BUICOIEMOHCTPALIHS).

N3menenune BHyTpeHHEH 2HEpruu (TeMIeparyphbl) Tejia Mpu Terionepeaaue.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTaTEJIs.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul:

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. ArperaTHblie cOCTOSIHUSA BemecTBa. Ma3oBble nMepexo/bl

[TapooOpa3oBanne u koHjaeHcanus. Mcmapenue u kumneHue. AOCOIMIOTHAsE W OTHOCUTEJIbHAsS
BIIQXKHOCTh BO3/yxa. HachleHHslit nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTh TeMIIepaTyphbl
KHUIIEHUS OT JIaBJICHMUSI.

TBépnoe teno. Kpucrannuyeckue u amopgHbie Tena. AHU3OTPOIUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue u kpucramudzauus. Y eiabHas TEIJIOTa IUIABICHMS.
Cybnumarusi.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuueckue ycTpoicTBa M MPAKTUUYECKOE NMPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KaJOPUMETP,
TEXHOJIOTUH MOJTYYEHUsI COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

CrocoOb1 U3MEpEeHus BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomul:

H3mepeHne OTHOCUTENbHOMN BIaXKHOCTH BO3TyXa.

Pasnen 4. DiekTpoanHaMuka

Tema 1. DekTpocTraTuka

OnexTpu3anus Tell. JNeKTpUYeCKui 3apsia. J(Ba BUa 2JIEKTPUYECKUX 3apsA0B.

[TpoBOAHMKY, TUANEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumogpeiictBue 3apanoB. 3akoH Kynona. ToueuHbIi 25eKTpUUeCKnid 3apsi.

Onektpuueckoe mosie. Hanpspk€HHOCTH  anekTpuueckoro mnosst. [IpuHnun — cynepno3unuu
NNEKTPUYECKUX NOJIEH. JINHNN HaNPSyKEHHOCTHU DIIEKTPUYECKOTO MOJIS.

Pabota cun snextpoctarudeckoro nodist. [loteniman. Pa3HocTs moTeHIIMAOB.

ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

DnekTpoéMKocTh. KoHzieHCcaTOp. DIEKTPOEMKOCTh MIIIOCKOTO KOHAEHCATOpa.

OHeprus 3apsKEHHOr0 KOHIEHCATOoPA.

TexHuuyeckue ycTpoiicTBa M NPAKTHUYECKOE NPHUMEHEHHUE:  3JIEKTPOCKOM,  DJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONPHOOpPOB, KOHAEHCATOP, KOMHPOBAJIBHBIN armapar,
CTPYHHBIN IPUHTED.

Llemoncmpayuu

Y CTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre HaAIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE MOJIE 3apSKEHHBIX Tell.



IIpoBOAHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTAaTUUYECKas 3aIUTa.

JIM3TIEKTPUKH B JIIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTD 3EKTPOEMKOCTH IUIOCKOr0 KOHAEHCATOpa OT IUIOLAAM IUIACTHH, PACCTOSHUS MEXIY
HHUMU U JUBJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul:

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTosIHHBIH JIeKTPpUYecKUl TOK. TokH B pa3JiM4YHBIX cpegax

DJIEKTPUUYECKUI TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTpHUecKoro Toka. Mcrounuku toka. Cumna Toka.
[TocTossHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

DIEKTPUUECKOE COIIPOTUBIIEHUE. Y A€IbHOE COIPOTUBIIEHUE BELIECTBA.

[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH [xoymns—JIenna. MoOmHOCTb 371€KTPUYECKOTO TOKa.

DJIEKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHHMKA TOKA. 3akOH Oma i NOJIHON
(3aMKHYTOI) 351ekTpuueckoii nenu. Koporkoe 3aMbIkanue.

OJIEKTpPOHHAsl IPOBOJMMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTbh CONPOTHUBIICHUS METALUIOB OT
temreparypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBoauku. CoOCTBEHHAs U MPUMECHAsI MPOBOAMMOCTh MOJIYNPOBOAHUKOB. CBolicTBa p—N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIIEKTPUUYECKHI TOK B pacTBOpaxX M paciliaBax JJIEKTPOJMTOB. DJIEKTPOJIUTHUECKAS THUCCOIUAIIHA.
DNeKTponu3.

DnexkTpruueckuil ToK B razax. CaMOCTOSTENIbHBIN U HECAMOCTOSITENbHBIN pa3psia.

Monnus. [lnazma.

TexHuueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: aMIIEPMETpP, BOJBTMETpP, PEOCTaT,
UCTOYHUKUA TOKA, OJIEKTPOHArpeBaTelbHbIE MNPUOOPHI, 3IEKTPOOCBETUTENbHBIE NPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKyyMHBIM JHOJ, TEPMHUCTOPbI U (HOTOPE3UCTOPHI, IMOJYNPOBOAHUKOBBIN THO,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepennie cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh COTIPOTHBIICHUS MHJIMHJIPUYECKUX MPOBOJHUKOB OT JIJIMHBI, TJIOMIAIX MOMEPEUHOTO
CEUYEeHMS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMoe n3MepeHune MeKTPOABHKYIIEH cuiibl. KopoTkoe 3amblkaHue

rajbBaHUYECKOr0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psaa U MpOBOAMMOCTb BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul:

N3ydeHne CMEIaHHOTrO COEAMHEHHS PE3UCTOPOB.

N3Mepenue 3JIeKTpOABMKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO

COIPOTHUBJICHHUS.

Habmronenue anekrponusa.

MexnpeamMeTHblie CBSI3H

Nzyuenue kypca pusuku 6azoBoro ypoBHs B 10 kiiacce oCymecTBISETCS ¢ YIETOM COJepKATENbHBIX
MEXITPEAMETHBIX CBSA3EH C KypcaMHu MaTeMaTHUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

MeosicnpeOomemnuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO TO3HAHUA: SIBJICHHE,
HaydHbId (aKkT, TUMOTe3a, (Qu3nUeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE, OSKCIECPUMEHT,
MOJEIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHMI, JMHeWHas QyHKus, napabona, rumepbona, ux
rpa@uku ¥ CBOWCTBA, TPUTOHOMETpHUUECKHE (DYHKIIMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U UX MPOECKLIUH HA OCU KOOPIUHAT, CIIO)KEHUE BEKTOPOB.



buonoeus: MexaHndeckoe ABIKEHHE B JKMBOHM mpupozae, IU(Qy3us, ocMOC, TEIUIOOOMEH KHUBBIX
OpPraHu3MOB (BUBI TEIUIONEPEIaUH, TEMJIOBOE PABHOBECHUE), DIICKTPUUYECKHE SBJICHUS B )KUBOM MTPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA, MOJISIpHAs
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEH M Ta30B, JJEKTPUYECKHUE CBOWCTBA METAJIOB,
JJIEKTPOJUTUYECKAS TUCCOLUALINS, TAIbBAHUKA.

T'eoepaghus: BnaxxHOCTb BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe JBMKEHUI C MCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOJIIIMITHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs HMMIIyJbCa B TEXHUKE (pakeTa, BOAOMET U Jpyrue),
JBUraTellb BHYTPEHHETO CrOpaHus, MmapoBasi TypOuHa, OBITOBOI XOJOJMIBHUK, KOHAUIIMOHEDP, TEXHOIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEpHajOB, B TOM 4YHUCIE€ HAHOMATCpUAIOB, M HAHOTEXHOJIOIMH,
AJIEKTPOCTATUYECKAs  3allUTa, 3a3€MJICHHE  DJICKTPONPUOOPOB, KCEPOKC, CTPYWHBIA  HpPUHTEP,
3JIEKTPOHArpeBaTebHble PUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, raJIbBAHUKA.

11 kaacc

Pa3zgea 4. diekTpoauHaMUKa

Tema 3. MarauTtHoe moJie. JIeKTPOMATHUTHAS UHIAYKIMS

ITocrositHHBIE MarHuThHl. B3auMOIEHCTBHE IOCTOSHHBIX MarHuToB. MarautHoe nose. Bekrop
MAarHuTHOM MHAYKUMH. [IpuHOWI Cynmeprno3uiuud MarHUTHBIX IOJeH. JIMHMM MarHUTHOM MHIYKLHH.
KapTuna 1uHUI MarHNTHON MHAYKLIUHU NOJIS IOCTOSIHHBIX MArHUTOB.

MarnuTtHoOe 1oJie IPOBOJHMKA C TOKOM. KapTuHa JIMHMM MHIYKIMM MAarHMTHOIO IIOJS JJIMHHOIO
IIPSIMOTO NIIPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO IIPOBOAHMKA, KaTylIKM ¢ TOkoM. OmbIT Opcrena.
B3anMozeincTere MpoBOHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHUE. [[BuKeHHE 3apsKEHHOM YacTHLbl B OJHOPOIHOM
MarHuTHoM nose. Pabota cuinel Jlopenna.

SIBieHue 3IeKTPOMarHUTHON MHAYKIKU. [I0TOK BEKTOpa MarHUTHOM MHAYKLIMU. DJIEKTPOJBUKYIIAS
CWJIa UHAYKLIHUH. 3aKOH IEKTPOMAarHuTHOW nHAYKuuu Papanes.

BuxpeBoe 3nexTpuueckoe mosie. DIeKTPOABUKYIIAs CUJIa UHAYKIUU B MPOBOJHUKE, JBUKYIIEMCS
IIOCTYIATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOABUIKYILAS CHUJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHu4eckne yCTpOHCTBA M NPAKTUYECKOE MMPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMAarHUThI,
AJIEKTPOBUIaTENb, YCKOPUTENIN MIEMEHTAPHBIX YaCTHILl, UHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIuHUM MHIYKIIMY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHME PNEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTB JIEKTPOJBHKYIIEN CUIIBI HHIYKIIMM OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

N3yuenne MarHuTHOTO NOJIA KaTYIIKH C TOKOM.

HccenenoBanue 1elCTBUSA TOCTOSSHHOIO MAarHATA HA PaMKY C TOKOM.

HccenenoBanue siBIEHUS AIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. KosieOanust 1 BOJTHBI

Tema 1. MexaHn4yecKue M 3J1eKTPOMATHUTHbIE KOJIeOaHUsA

KonebarenbHass cuctema. CBoOOJHBIE MexaHWYeckue KoseOaHus. ['apMoHMueckue KoiebaHus.
Ilepuon, vactora, amrumMtyna u ¢aza konedanuil. [IpyXUHHBIM MasTHUK. MaremMaTH4ecKHil MasTHHK.
VYpaBHeHHe rapMoHHUecKux kKosnebanuil. [IpeBpaiienue s3Hepruu npu rapMOHMYECKUX KOJIeOaHUX.



Konebarenbublii KoHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs B HICAIbHOM KOJIeOaTeIbHOM
KOHType. AHAJOTUs MEXAY MEXaHMYECKHMHU U 3JIEKTPOMAarHUTHBIMU KojeOaHusMu. Popmyna Tomcona.
3aKOH COXpaHEHHUs PHEPTUH B UJICATILHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyxaromux KosebaHusX. BbiHyX/1eHHbIe MexaHnueckue kojeOanus. Pe3onanc.
BbIHyXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemennbii  TOK. CHHYCOUIANbHBIM MEPEMEHHBIH TOK. MOIIHOCT MNEPEMEHHOr0 TOKa.
AMIIIUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepegadya U MOTpeOJIEHUE — AIEKTPUUYECKOM  SHEPTuu.
DKOJIOTMYECKHE PUCKU TIPU IPOU3BOJCTBE 3JIEKTpodHepruu. KynbTypa KHCIIob30BaHUs 3JIEKTPOIHEPTUU B
MTOBCETHEBHOM KU3HHU.

TexHudyeckue yCTpPOWCTBA M IPAKTHYECKOE IMPHUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK, I'E€HEpaTop
MEPEMEHHOT0 TOKa, JIMHUU JJIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTenbHOM cucTeMbl (MPYKUHHBIN WM MAaTEMAaTUYECKUN MasTHUK).

HaGmroneHue 3aTyxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6ntonenue pezonanca.

CB0OOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuuorpaMmsl (3aBUCMMOCTH CUJIbI TOKA M HAIPSDKEHMSI OT BPEMEHHM) JJISL AJIEKTPOMAarHUTHBIX
KoJieOaHuH.

Pe3onanc mnpu mocnenoBaTeNbHOM — COEIMHEHUU PE3UCTOpa, KATYUIKM HMHAYKTUBHOCTH U
KOHJICHCATOopA.

Monenb IMHUY 3JIEKTPoIIepeiadH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJIEOaHUM Ipy3a HA HUTU OT JJIMHBI HUTU U MAaCCHI
rpysa.

HccnenoBanue NepeMEHHOr0 TOKa B LENU M3 IIOCIEA0BAaTEIbHO COEIUHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa.

Tema 2. MexaHu4ecKue H 3JIEKTPOMATHUTHbIE BOJTHbBI

MexaHuuyeckue BOJIHBI, ycloBusl pacnpoctpaHenus. [lepuon. CkopocTh pacnpocTpaHeHHs U IJIHMHA
BoJHBL [lonepeunsie u mpoobHbIe BOJIHBL. MHTephepeHus u qudpakiius MEXaHUIeCKHX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBI. Y CJIOBHSI M3JIy4YEHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHasi opreHTanus
BekTopoB E, B, V B anexkrpoMarnutHOi BosiHE. (CBONCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTpPa)XCHHUE,
IpesioMIIeHue, Nospu3anus, Tuppaxus, uureppeperus. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[Tkana 1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHue 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoWcTBa U MPAKTUYECKOE TPUMEHEHHE: MY3bIKaJlbHble HHCTPYMEHTHI,
yIABTPa3ByKOBasi IUAarHOCTMKAa B TEXHUKE M MENMLMHE, pajap, paAuONpUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U TTPOJIOJIBHBIX BOJIH.

Kounebmromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeIoMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1udpakiinu MEXaHUYECKHX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTY/I0M U 4acTOTOM KoeOaHUH.

HccnenoBaHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)X€HHE, MPEIOMIIEHHE, MOJspHU3alIus,
mudpakius, tHTepepeHIHs.

Tema 3. OnrTuka

I'eomerpuueckas ontuka. lIpsmonuHeliHoe pacnpocTpaHEHHE CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. TOYEUYHbIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOoHBI OTpakeHus cBeta. [locTpoeHne n300paxeHUH B TIIIOCKOM 3epKale.



[Ipenomnenue cBera. 3akOHBI NpPEJIOMIICHUS CBeTa. AOCOMIOTHBIA TMOKa3aTeldb MPEIOMIICHHS.
[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIi yroia moJIHOTO BHYTPEHHETO OTPAKEHUS.

Hucniepcus ceera. CloxxHbIH coctaB 6enoro cera. L[Ber.

Colwuparomue U paccenBaromue JuH3bl. ToHKas auH3a. DOKYCHOE pacCTOSHUE W ONTHYECKas Chja
TOHKON JMH3BL. [locTpoenne n300pakeHuil B COOMPAIOUINX M pacceMBalOmMX JHH3aX. Dopmyrna TOHKOMH
JIMH3bI. Y BEJIMYEHUE, 1aBaeMO€ JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas onrtuka. Murepdepenuus cera. KorepeHTHble HMCTOYHHMKH. YCIIOBHS HaOIIOJEHUSA
MakCUMYMOB W MHHMMYMOB B HHTEp(EpPEHLIIMOHHON KapTHHE OT [BYX CHH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakuus cera. Judpakunonnas pemérka. YcinoBue HaOIIOACHUS TIaBHBIX MaKCUMYMOB IpH
[1a/IECHUY MOHOXPOMAaTHYECKOr0 CBeTa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: OUKH, JIyNa, (poToarnmnapar, NpOeKIIMOHHbIH
anmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsmonuHeitHOE pacipocTpaHeHHe, OTPAKEHHUE U MpesloMIIeHne cBeTa. OnTudeckue npudophl.

[TostHOE BHYTpEHHEE OTpakeHHne. Mozelb CBETOBOA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Moenu MEKpOCKOIIa, TEJIECKOIA.

Habmonenne naTepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOILBIO IPU3MBIL.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

M3mepenue nokasaress IpeJoMIICHUs CTEKIIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH

['panuubpl  NPUMEHUMOCTH  KJIACCHYECKOM  MeXaHuku. llocTymarel  crnenuanbHOW — TEOpUHU
OTHOCHUTEJIbHOCTU: WHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, NPUHLIUI OTHOCUTEIBbHOCTU
OWHIITEWHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALEHUE JUIUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKONW YaCTHUIIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PENSTUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3zpnen 7. KBanToBas ¢pusuka

Tema 1. D1eMeHTHI KBAHTOBOIH ONTHKH

®ortonsl. opmy:na [Inanka B3 3Heprun GOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpbiTe U uccnenoBanue ¢orordpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl (oTorddexTa.
VYpasuenue DitnmreitHa 115 potodpdexra. «KpacHas rpanuiay hotodrddekra.

JlaBnienue cBeta. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M NMPaKTHUYECKOE MpPUMEHEHHue: (HOTorNeMeHT, (HOTOAATUMK, COJTHEUHAast
Oatapest, CBETOIHOI.

Llemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtordgexra.

CBeToauoI.

Conneunas Oatapes.

Tema 2. CTtpoeHnue atoma

Mopens atoma Tomcona. Omnbitel Pesepdopna mo paccesauto o -yactuil. [lmanerapHas momaens
aroma. [loctynarel bopa. M3nydenue u mornomeHne (OTOHOB IMPH MEpPexojie aToMa C OJHOTO YPOBHS
SHEpPruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPTUU aToMa BOJIOPO/Ia.



Bonnossle cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHUYecKnue YCTPOWCTBA M MPAKTUYECKOE NMPHUMEHEHHUE: CIEKTPaJbHBIN aHanu3 (CIEKTPOCKOMN),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeHyaTbiX CIIEKTPOB U3ITY4YEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hablntonenue nuneiyaToro crexkTpa.

Tema 3. AToMHOe S1pO

OKCIEpUMEHTHI, T0Ka3bIBAIOLIUE CI0KHOCTh CTPOeHUs sApa. OTKpbITHE PailiOaKTUBHOCTU. ONBITHI
Pesepdopna no ompexneneHuro cocraBa paguoakTUBHOrO u3iaydeHus. CpoiictBa anbga-, Oera-, ramma-
u3NyyeHus. BnusiHue pairoakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA W HelTpoHa. HykmonHas moxpenb siapa I'eizenOGepra—lBanenko. 3apsia sapa.
Maccosoe uncio sapa. M3oromsl.

Anbda-pacniaz. DJIEKTpOHHBIM ¥ TO3UTPOHHBIA  OerTa-pacmaa. [amMma-uzimydeHue. 3aKoH
PaaOAKTUBHOIO pacnaja.

OHeprus cBs3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepubiii peakrop. Tepmosinepubiii cunTe3. IIpoOirembl M NEpCHEKTHBBI SJIEPHOM SHEPIETHKU.
DKOJIOTMYECKHE aCIEKThI sIIEPHON IHEPTETUKH.

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

MeTto/1bl HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHnaMeHTaIbHbIE B3auMoecTBusA. EqMHCTBO (hru3nyeckoit KapTUHBI MHpa.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TO3UMETp, Kamepa BuibCcoHa, siepHbII
peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIMX YaCTHILI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortansl pa3BUTHA acTpOHOMHUH. [IpuKiIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3B€3anoro Heba. Co3Be3ausi, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. ConneuHass akTUBHOCTh. McrtouHuk sHeprum ConHua u 3BE3A. 3BE3ABI, UX OCHOBHbBIE
XapakTepUCTUKU.  Jlmarpamma  «CHEKTpaJIbHBIM  KJIacC  —  CBETUMOCTB».  3BE3Ibl  TJIaBHOU
MIOCJIEZI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» JJis 3BE3] TJIABHOM NOCIEIOBATEIbHOCTH.
BuyTtpeHHee ctpoenue 3BE31. COBpPEMEHHBIE NPEACTABIEHUS O MPOUCXOXKIACHUM U dBosonuu CoriHia u
3BE31. DTaIbl )KU3HH 3BE3I.

Mneunsiii Ilyte — nHama I'anaktuka. Ilonoxenme m nBwxenne Connua B [anmaktuke. Tumsl
rajakTuk. PaguoranakTiky 1 kBazapsl. YEpHbIE IBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akoH Xa60ma. Pasberanue ramaktuk. Teopust Bonbmioro
B3pbIBA. PEIMKTOBOE M3iIydeHuMeE.

MacmtabHas cTpykrypa Beenennoil. Metaranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

VYyennueckne HaOIIO1EHUS

Habmionienuss HEBOOPYKEHHBIM TJ1a30M C HCMHOJIb30BAaHUEM KOMITBIOTEPHBIX MNPUIOKEHUN JUIs
OTIpeJIeJIeHUs TOJIOKEHHUsI HeOeCHBIX O0BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MOJIYILIApHS U IPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0marniee NOBTOpEeHUE

O6o0marotee MOBTOPEHUE



Ponbp ¢u3MKM W acTpOHOMHHM B 3KOHOMUYECKOH, TEXHOJOIMYECKOW, COLMATBHOM M STHUECKOU
cepax IeATEIbHOCTH YENOBEKa, POJb U MECTO (PM3UKU M ACTPOHOMHUHU B COBPEMEHHON Hay4YHOH KapTHHE
MHUpa, poib (PU3NYECKON TeopuH B (HOPMUPOBAHUM MPEACTABICHUN O (U3NYECKON KapTUHE MHUpA, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYyUHBIX IPEACTaBIECHUH O

MIPUPO/IE.

MexknpeaMeTHbIe CBSI3H

N3yuenune kypca ¢puzuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBISIETCS C y4ETOM COIepKaTEIbHBIX
MEXITPEAMETHBIX CBSA3EH C KypcaMu MaTEMaTHUKH, OMOJIOTHH, XUMHH, Teorpadu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsmus, CBSI3aHHBIC C W3YyYEHHEM METOJIOB HAYYHOTO IO3HAHUS: SBJICHUE,

Hay4HbId  (DaKT,

runore3a, ¢Gu3MYecKas BeIWYMHA, 3aKOH, TEOpHUs, HaOIIOJCHUE, OSKCIICPUMEHT,

MOJIETTUPOBaHUE, MOJIeIIb, U3MEPEHHE.
Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUN, TPUTOHOMETpUUYECKUE (DYHKIUU: CHHYC, KOCHUHYC,
TaHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HMX MPOEKIMU HA OCH

KOOpIMHAT,

CJIOKCHUC

BEKTOPOB, IPOU3BOJAHBIC DIIEMEHTAPHbIX (QYHKUWH, TNPU3HAKU 10A00Us

TPEYyroJIbHUKOB, OIPEEICHUE IUIOIAAN IIIOCKUX GUryp U 00béMa Ted.

buonoeusn: »nexrpuyeckue SBICHUS B JKUBOM MpHUpOJE, KoJeOaTelbHbIE IBUKECHUS B IKHBON
IIPUPOJIE, OITUYECKUE SIBJICHUS B )KUBOM IIPUPOE, NEHCTBUE paJualliy Ha )KUBbIE OPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX T, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPATbHBIN aHAIN3.

Teoepagpus:

MarHWTHBIC TIOJIFOCA 3eMJIM, 3aJIeKW MArHUTHBIX pyl, (oTochéMKa 3eMHOM

ITIOBEPXHOCTH, IIPEACKA3AHNE 3EMIIETPSICEHU M.

Texnonozus: TMHAN JIEKTPOIIEpEad, FEHEPATOp IEPEMEHHOI0 TOKA, JIEKTPOIBUraTElb,
MHIYKIIHOHHAS 11€4b, Pajap, paAuoNpUEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-nieus, MpOeKIINOHHBIH
anmnapar, BOJJOKOHHas ONTHKA, COJTHEYHas OaTapes.

I1. [InanupyemMble pe3yJibTaThbl 0CBOCHHS Y4e0OHOI0 MpeaMeTa
JIn4HOCTHBIE pe3y/IbTaThI

TpaXxIaHCKOe c(hOpMHUPOBAHHOCTH TPAKIAHCKOW MO3UIMKA 00YYaIOMIeTocsi KaKk aKTUBHOTO M OTBETCTBEHHOTO WICHA
BOCIIUTaHUE! POCCHICKOTO O0IIECTBa;
MNPpUHATUC TPAAUIITUOHHBIX O6IHC‘ICHOB€‘IGCKI/IX TYMaHUCTUYCCKUX U JE€MOKPATUUCCKUX HCHHOCTCﬁ;
TOTOBHOCTH BECTU COBMECTHYIO JACATCILHOCTL B MHTEPECAX I'PAKIAHCKOIO O6HleCTBa, Y4aCTBOBATH B
camMoyTmpaBJeHHH B 00pa30BaTeIbHON OpraHu3aIliy;
yYMEHHE B3aUMOJIEHCTBOBATh C COLMAIBHBIMH HHCTUTYTAMH B COOTBETCTBUM C WX (PYHKIUAMH U
Ha3HAUCHHEM;
TOTOBHOCThH K TYMaHHTAPHON W BOJIOHTEPCKOI NIEATENNLHOCTH
MaTPUOTHYECKOE | C(HOPMHUPOBAHHOCTh POCCHUICKON TPaKIaHCKOW HACHTUIHOCTH, TAaTPUOTH3MA;
BOCIIMTAaHHUC: IHEHHOCTHOC OTHOIICHHUE K TI'OCYyAapCTBECHHBIM CHUMBOJIaM, JOCTHXXCHUAM pOCCI/II>'ICKI/IX y‘IéHBIX B
00s1acTH (DU3UKH U TEXHUKE
JTyXOBHO- c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, ITUIECKOTO TTOBEICHUS;
HPaBCTBEHHOE CIIOCOOHOCTh OIEHHBATh CHUTYallMI0 W TPUHUMATH OCO3HAHHBIE pEIIeHHs, OPUEHTHPYACh Ha
BOCIIMTAaHHUC: MOpaJIbHO-HPABCTBEHHBIC HOPMEBI 1 ICHHOCTHU, B TOM YHMCJIC B ACATCIIbHOCTH yIIéHOI‘O;
OCO3HaHHUE JJMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMUMBOTO Oy IyIIET0o
ACTETUYECKOE ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYAs SCTETHKY HAyYHOTO TBOPYECTBA, IIPUCYIIET0 (PU3HUECKOM
BOCIIUTAHUE! HayKe
TPyZOBOE WHTEpEeC K pa3nuuHbIM chepaM TpodeccHoHaTbHON JesITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
BOCIIUTaHUE:! (hM3UKOHN M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHEIN BEIOOP Oyaymieit mpodeccuu u pean30BbIBaTh
cOOCTBEHHbIE KU3HECHHBIE TIJIaHbI;
TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JacTH (PU3MKU HA MPOTSHKEHUH
BCEM KUZHU
9KOJIOTHUYECKOE | CHOPMHUPOBAHHOCTH IKOJIOTHUECKOW KYJIbTYpPbI, OCO3HAHUE TI00aJBHOTO XapakTepa SKOJIOTHYECKHX
BOCIIUTAaHUE! npobiem;
IJIAHUPOBAHUE M OCYUIECTBICHHE JEUCTBUUA B OKpPYXalolIel cpelle Ha OCHOBE 3HAHUA lieJiel
YCTOMYMBOIO Pa3BUTHSI YEIOBEUECTBA;
paciIpeHne OIbITa AEATEILHOCTH HKOJOIMYECKOH HaIlPaBJICHHOCTH Ha OCHOBE MMEIOLIMXCS 3HAHUHN
o gusuke
LIEHHOCTH c(OPMHPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHSA
HAYYHOTO (u3nUecKoil HayKH;




TIO3HAHMA:

OCO3HaHUC IICHHOCTH H&y‘-IHOfI JACATCIIBHOCTU, TOTOBHOCTH B TIIPOLECCE UIYUYCHUSA (1)I/I3I/IKI/I
OCYINCCTBJIATE MPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIBHOCTh MHAUBUAYAJIBHO U B I'PYIIIC

MeTtanpeaMeTHble pe3yJIbTAThI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHble AeiicTBHSA

BazoBrie
JIOTHYECKUE
JICUCTBUSL:

CaMOCTOSITENHHO (hOPMYITUPOBAThH U aKTYaIIM3UPOBATh IPOOIIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;
ONPEAENATh UENU ACATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHKECHUS;

BBISBJISITh 3aKOHOMEPHOCTH U IMTPOTUBOPEYHS B PACCMATPUBAEMbIX (PU3NUYCCKUX SBICHUSX;
pa3pabaTeiBaTh IIaH pEMmIeHUS MPOOJIeMbl C YYE€TOM aHalM3a HMMEIIIUXCS MaTepUAbHBIX H
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESTEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJSM, OLIEHUBATh
PHCKH TIOCJIEACTBUN JIEATEIIbHOCTH;

KOOPAMHHUPOBATH W BBHIMONHATH PabOTy B YCIOBHSIX PEabHOIO, BUPTYAIbHOTO ¥ KOMOMHHPOBAHHOTO
B3aUMOJICUCTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIICHUE TIPH PEIICHUH XKU3HEHHBIX MTPOOIJIeM

BazoBrie
HCCIIEI0BATENBC
KUe JeUCTBUA:

BJIQIeTh HAYYHON TEPMHHOJIOTHEH, KIIFOYEBBIMH HOHATHSIMU U METOAaMH (hPU3HUECKOM HAyKH;

BJIQJIeTh HABBIKAMH Y4eOHO-HMCCIICIOBATENLCKOM M INPOEKTHON AEATEIBHOCTH B 00JacTH (PHU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOKMCKY METOJIOB peIIeHHs 3aau (U3UIECKOTO
coJep KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHMUS,;

BJIQJIETh BUJAMH JIESITEILHOCTH T10 MTOJIYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALNH, IIPEOOPa30BaAHHUIO
Y MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYalHsAX, B TOM YHCIE MPH CO3JaHUU YYeOHBIX TPOCKTOB B
obmacty Hpu3NKY;

BBIBISATH TIPUYMHHO-CIICJICTBEHHBIC CBS3M M AKTYaJM3HPOBAaTh 33714y, BBIABHTATh THIIOTE3y €€
pelIeHys, HaXOAUTh apryMEHTHI Ul JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3aJaBaTh MapaMeTpbl H
KPUTEPHHU PEIICHUS,

AQHAIM3UPOBATH IIOJNyYEHHBIE B XOJE PEIICHHS 3aJaddl pe3yNbTaThl,
JOCTOBEPHOCTH, IPOTHO3MPOBATh H3MEHEHUE B HOBBIX YCIOBUSIX;
CTaBHUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTeNbHON AEATEILHOCTH, B TOM YUCIIE TIPU
W3yYCHUN HU3HKH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsM, OLICHUBATh MPHOOPETEHHBIH OIIBIT,

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTHUYECKYIO 00JIaCTh )KU3HEACATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeii;

BBIZIBUTaTh HOBBIE HJICH, TPEAJIaraTh OpUTHHAIBHBIC MTOJXObI U PEIICHUS;

CTaBUTB MPOOJIEMBI M 331a4H, JOMYCKAIOUIHE aJbTCPHATUBHBIC PEIICHHUS

KPUTHYCCKN OLCHHUBATH HX

Pa6ora c
WHpOpMAITHEH:

BJIaACTbL HaBbIKaMHU IIO0JYYCHUSA I/IH(I)OpMaIH/II/I (I)I/ISI/IT-IGCKOFO COACPpKaHUA M3 HWCTOYHHMKOB PAa3HBIX
TUIIOB, CaMOCTOATCIBHO OCYHICCTBIATL IIOUCK, aHAJIN3, CUCTEMATHU3aAllMI0O W HUWHTCPIPETAINIO
UHPOPMAITUY PA3TUYHBIX BUAOB U (HOPM MPEICTABICHUS;

OIICHMBATH JOCTOBEPHOCTh MH(OPMALINH;

HCIIOJIb30BaTh CpCACTBa I/IH(I)OpMaHI/IOHHBIX U KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pEeIICHUN
KOTHUTHBHBIX, KOMMYHHKATHUBHBIX M OPTraHU3AllMOHHBIX 337a4 C COOJIIOJICHUEM TpeOOBaHMM
OPrOHOMUKH, TEXHUKU 0E30MACHOCTH, TMTHUEHBI, PECYpPCOCOepEKEHHs, TPABOBBIX M STHUECKUX HOPM,
HOpPM UH(OPMAIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJCPIKAHMS B pPa3MYHBIX (QopMatax ¢ yu&TOM Ha3HAYCHUS
WH(OPMAITUY U 11eIeBOI ayTMTOPUH, BEIOUPAst ONTHMAIBHYI0 (HOPMY TPEJICTABICHHS U BU3YATU3aI[H

KOMMyHHKaTHBHLIe YHUBEpPCAJIBLHBIC yqeﬁm)le HeﬁCTBHH

Oo6mienne OCYILIECTBIATH OOIIEHUE HA YPOKax (QU3NKH U BO BHEYPOUHOU JEATETLHOCTH;

CocoOCTBYyeT pacro3HaBaTh NPEINOCHIIKH KOHGIMKTHBIX CUTYyaluil U CMST4aTh KOH(IUKTEI;

(hopMHUPOBaHUIO | Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIIOIB30BAHUEM S3BIKOBBIX CPEACTB;

YMEHU: MMOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHAWBHYaJIbHON pabOTHI

CoBmecTHaA BBIOUPATh TEMAaTHKY H METOJ[bl COBMECTHBIX JICHCTBUII ¢ yU4ETOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH
JesATeIbHOCTD Ka)KJIOT'0 4JIEHA KOJUIEKTHBA,

MIPUHMAMATh II€JI1 COBMECTHOW JESTENbHOCTH, OPraHU30BBIBATE U KOOPAWHUPOBATH JCUCTBUS MO €&
JIOCTH)KEHHIO: COCTABJIATH IUIAH JCHCTBUM, pACHPEAENITh POJNM C Y4ETOM MHEHHHM YYaCTHHKOB,
00CyX1aTh pe3ybTaTbl COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJa W KaXKIOIO y4YacTHHKAa KOMaHAbI B OOLIMHM pe3yabTaT o
pa3paboTaHHBIM KPUTEPHUIM;

npeJIaraTb HOBbIE MPOEKTHI, OIIEHWBATh WAEU C TIO3WLUU HOBH3HBI, OPUTHHAILHOCTH, MPAKTUIECKON
3HAYUMOCTH;

OCYIIECTBISTh TO3UTHBHOE CTPATETHYECKOE IIOBEJACHHWE B PA3IUYHBIX CHUTYaIUsX,
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIMATHBHBIM

IIPOSABIIATH




PeryasiTuBHbIe YHUBepcaJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusal | CaMOCTOSITENIEHO OCYIIECTBIATH MO3HABATENBHYIO JEATENLHOCTh B 0071acTH (PU3UKH U aCTPOHOMHH,
us BBISABIISITH TPOOJIEMBI, CTAaBUTH U (OPMYIIMPOBATH COOCTBEHHBIC 3aJa4H;
CIoco0CTBYyeT CaMOCTOSITETIbHO COCTaBJIATH IUIaH PEUIEHHMsS PACUETHBIX M KAUECTBEHHBIX 3a/ad, IUIaH BBIMOJHEHUS
(hOpMUPOBAaHUIO | MPAKTUYECKOH pabdOTBl € YyYETOM WMEIOMINXCS pPEeCcypcoB, COOCTBEHHBIX BO3MOXHOCTEH W
YMEHUI: IPEANIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacIvpsTh paMKH YIeOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX NPEAIOYTeHUN;

JleIaTh 0CO3HAHHBIN BBIOOP, apTyYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 32 PEIICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHHIO U TIPOSBICHHIO 3PYIUIINH B 001aCTH (DU3HUKH, TIOCTOSHHO TTOBBIMIATH

CBOI1 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHB
CaMOKOHTPOJNb | JaBaTh OLIGHKY HOBBIM CHUTYallMsIM, BHOCUTH KOPPEKTHBBI B AESTEIBHOCTh, OLIEHUBATh COOTBETCTBHE
Coco0CTByeT pe3yIbTaTOB LENSIM;
(hopMHpOBaHUIO | BIAJCTh HABBIKAMU ITO3HABATENFHOW pe(dIeKCHH KaK OCO3HAHHS COBEpIIAeMBIX JEHCTBHHA W
YMEHHIA: MBICITUTENFHBIX TPOIIECCOB, X PE3yIHTATOB U OCHOBAHH;

UCIIOJIb30BaTh NPUEMBI peIIEKCHH AJISl OLEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OIICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIIESHUS 110 X CHIDKEHHIO;

MIPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3YIbTATOB AECATEIHHOCTH,

MIPUHAMATH ce0sl, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3YyIIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO IPYTHX Ha OMHOKH
OMOIMOHANBHBl | CAMOCO3HAHUS, BKJIIOYAIONIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMIOHAIBHOE COCTOSHHE, BUAETH
i WHTEIUICKT | HAIlPaBJICHUS Pa3BUTUS COOCTBEHHOMN 3MOIMOHANBHON chephl, OBITh YBEPEHHBIM B ce0€;
croco0CTByeT CaMOpPETyIIMPOBaHus, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
(hopMHPOBaHUIO | TOBEACHNE, CIIOCOOHOCTh alalTHPOBATHCS K SMOIMOHAIBHBIM M3MEHEHHUSM M TIPOSBISATH THOKOCTD,
YMEHUMN: OBITH OTKPBITBIM HOBOMY;;

BHYTpeHHCﬁ MOTHUBaIHH, BKJHO‘I&IOHICI\/'I CTPEMJICHUEC K OOCTHMIKCHHUIO LCJIM KU YCIIEXY, ONTHUMU3M,
WHUIIMATUBHOCTH, YMCHHE Z[eﬁCTBOBaTI:, NCXoad U3 CBOMX BO3MOKHOCTEH

[Ipunarue ceds
5 JpYrux
croco0CTByeT
(hopMHpOBaHUIO
YMEHHH:

IMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHUE OPYTHX, YUUTHIBATh €r0
MIPU OCYIIECTBICHUH OOLIEHNS, CHOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHUS C APYTMMH JIIOJIbMHU,
3a00TUTHCS, IPOSBIIATE HHTEPEC U Pa3peraTb KOH(IMKTHI

IIpeaMeTHBIE pe3yabTaThI

10 kixace

K xonny o6yuenus B 10 kiacce npeameTHble pe3yiabTaThl Ha 0a30BOM YpOBHE JIOJIKHBI OTpaXkaTh
c(OPMHPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

— JIEMOHCTPUPOBATh Ha MMPUMEPaAX PoJib U MECTO PU3HUKHU B (POPMUPOBAHUN COBPEMEHHOI HayqHON
KapTUHBI
NESTEIHOCTH JIIOJEH;

— YYUTHIBaTh T'PAHUIIBI NPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJEJeil: MaTepuanbHas TOYKa,
MHEepLUalbHasl CUCTEMa OTCUYETa, a0COIOTHO TBEPJOE TEJIO, UICAIBHBIN Ta3, MOJEIN CTPOCHUS
ra3oB, JKUAKOCTEH U TBEPABIX TeJ, TOUSUHBIH SJIEKTPUUECKUNA 3aps]l PU PelICHUH (PU3NIECKUX
3ajay;

— pacno3HaBaTh (U3UUECKUE SBJICHUS (IIPOIECCh) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHUKHU,
MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTPOEHUS BEILECTBA U AJIEKTPOJMHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE IPSAMOJIMHENHOE JBUXXECHUE,
OKPYKHOCTH, MHEpLHUs, B3auMojeicTBUEe Tel, AUPQy3usi, OpOYHOBCKOE IBHUKEHHE, CTPOCHHE
KHUJIKOCTEH M TBEPABIX Tell, U3MEHEHUEe 00bEMa TeJ NMPHU HArpeBaHUU (OXJIAXKAECHUH), TEMIIOBOE
paBHOBecHe, HCIIApeHHe, KOHJEHCAllMsl, IUIaBJIeHHE, KpUCTAUIU3allus, KUIIEHHE, BJIaKHOCTb
BO3/lyXa, MOBBIILIEHUE JABJIEHUS ra3a IpHU €ro HarpeBaHUM B 3aKPBITOM COCYAE, CBSA3b MEXKIY
napaMeTpamMH COCTOSIHMS I'a3a B M30Ipolieccax, dJIEKTpU3alus Tel, B3aUMOICHCTBHE 3apsi/iOB;

— ONHCHIBATh MEXaHUYECKOE JABMKEHHE, UCHOIb3ys (PU3MYECKHE BEIHMYMHBI: KOOpAMHATA, IYTh,
IIEpEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUIIa, UMITYJIbC Tella, KHHETUYECKas YHEPTHS,
MOTEHIIMAJIbHAs JHEprusi, MexaHudeckas paboTa, MeXaHMYecKas MOIIHOCTh; MpPU OINHUCAHUU
NPAaBUIBHO TPAKTOBaTh (M3MYECKHH CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHHS H

MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B HPAKTUYECKOU

CBO6OJIHOC nmaaCHuc TCJI, ABHMXXCHHC IIO




€IMHUIIBI, HaXOIUTHh (POPMYIIbI, CBS3BIBAIOLINE NAHHYIO (DU3MUECKYI0 BEIUYMHY C JIPYTHMMHU
BEJIMYMHAMU;

OIMCHIBATh M3YUEHHBIC TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCIONB3YS (U3UUECKUE
BEJIMYMHBL: JaBJICHUE Tra3a, TeMIepaTypa, CpeIHsAs KUHETHYECKas SHEPrusi XaoTUYECKOro
JIBUKEHHMSI MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTb MOJEKYJ, KOJHUYECTBO TEIIOTHI,
BHYTPEHHSS 3HEprusi, padora rasza, K03Q(UIMEHT MONIE3HOr0 NEHCTBUS TEIUIOBOTO JIBUTATEls,;
IpU OINUCAaHUM TMPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOJIb3YEMBIX BEIMYMH, HX
0003HAYCHHS U eIMHUIIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE TaHHYIO (PU3MUYECKYIO BEIUYHHY C
JIPYTUMHU BEJTMYHUHAM;

ONMCHIBATh M3YUYCHHBIE DJJIEKTPUUYECKHE CBOMCTBA BELIECTBA M AJIEKTPUUYECKUE SIBICHUS
(mporieccrl), UCHONB3ys (pU3HYECKHe BETMYMHBI: AIICKTPUUYECKUHA 3apsij, SJIEKTPHUECKOE MOJIe,
HanpspKEHHOCTh  TMOJIA, TOTEHIHWAN, PAa3HOCTh MOTEHIUAIOB; MpPHU OMHMCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBIC HCIONBb3YyEeMbIX BEIWYMH, UX OOO3HAUCHHsS W €IUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (DU3UUECKYIO BEJIMUUHY C JPYTUMH BETUUUHAMU;
aHATM3UpPOBaTh (U3UUECKUE TMPOIECChl M SBJICHUS, HUCHOJIB3ysd (PHU3MUECKUE 3aKOHBI U
NPUHLMUIBL: 3aKOH BcemupHoro tsaroteHus, I, II m III 3akonbl HbroTOHA, 3aKOH COXpaHEHUs
MEXaHUUYECKON 3HEPIUH, 3aKOH COXPAHEHHUS MMITYJIbCa, IPUHLHUI CYNEPHO3ULMH CUJI, TIPUHIUI
PaBHOMPABUS UHEPIHAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHUS
BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b CpEIHEH KUHETUYECKOW HHEPrHMM TEIUIOBOIO JABM)KEHHUS
MOJIEKYJ1 ¢ aOCONIOTHOW TemIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKHU, 3aKOH COXpPaHEHUS
AJIEKTPUUYECKOTO 3apsiia, 3akoH KyinoHa, MpW 3TOM pa3nuyarh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTEMaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;
OOBSICHATH OCHOBHBIC NPUHLMUIIBI JEHCTBUS MAIlUH, NMPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pa3ianyaTh yCcIOBHs UX O€30M1aCHOT0 MCIOIb30BaHMS B [IOBCEIHEBHON XKU3HU;

BBITIOJHATh OKCIIEPUMEHTHI [0 HWCCIEIOBAaHUIO (PU3UYECKHX SIBICHUW U TPOIECCOB C
UCIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX HW3MEpEHU#, TMmpu ITOM  (HOPMYIHUPOBATH
npobnemMy/3agady M THIOTE3Yy YYeOHOTO OKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
MPEITI0KEHHOTO 000PYA0BaHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHBIE M3MEPEHUS (U3NUECKUX BEIUYMH, NPH 3TOM BHIOMPATH
ONTUMAJIbHBINA CIIOCOO M3MEPEHMS U HCIIOJIb30BATh M3BECTHBIE METO/bI OLIEHKH IOTPELIHOCTEH
HU3MEpEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEX1y (PU3NYECKMMH BEJIMYMHAMHM C HCIOJb30BaHUEM IMPSIMbIX
U3MEpEeHull, MpU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHpPOBATh pE3yNbTaThl IMOJIYYEHHOU
3aBUCUMOCTH (PU3MUYECKMX BEJIWYMH B BHJAE TaOMUI M TpauKoOB, Je€1aTh BBIBOJABI IO
pe3yJibTaTaM HCCle0BaHMUS;

coOnoaTh NpaBuiIa 0€30MacHOro TpyJa MpH MPOBEIEHUHM HCCIIEAOBAaHUM B pamMKax y4eOHOro
IKCHEPUMEHTa, Yy4eOHO-MCCIEe0BATENIbCKONM U TMPOEKTHOW JEATENIbHOCTH C HCHOJIb30BAaHUEM
M3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemaTh pacu€THbIE 337aYdl C SIBHO 33JaHHON (U3UYECKON MOAEbI0, MCHOb3ys (pU3HMUecKue
3aKOHBl M TPUHIIMIIBI, HA OCHOBE aHaJM3a YCJOBUS 33/Ja4M BBIOMpPATh (PU3UYECKYI0 MOJEIb,
BBIETIATh (U3NYECKUE BEIMYMHBI U (DOpMynbl, HEOOXOAMMBIE Al €€ pEelIeHMs], MPOBOJUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTh MOY4YE€HHOI'0 3HaYeHUsl (PU3NUECKOI BETMUNHBI;

pelmars KayecTBEHHbIE 3aJaud: BBICTpaUBaTh JIOTUYECKHM HENPOTUBOPEUUBYIO IIEMOYKY
paccyXJIeHUI ¢ ONOpoi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;
UCIOJIb30BaTh NPU PELIEHUHN Y4eOHBIX 3a7au COBpeMEHHbIe MH(POPMAIIMOHHbBIE TEXHOJIOTUN IS
MOKCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETALUU U TPEJCTaBICHUs Y4eOHON U HAYyYHO-TIOMYJISIPHON
uHpOpMalMY, TOIXYYEHHOW U3 pPa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH aHATU3UPOBAThH
MOJIy4aeMyro HH(POPMaIHIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (M3MKE B TMOBCETHEBHOM KHU3HU JUIsl 00ecredeHus
0e30MmacHOCTH MpHU o0palleHuu ¢ TpuOopaMu U TEXHUUYECKUMHU YCTPONCTBAMHU, Uil COXpPaHEHUS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT'0 TIOBE/ICHUS B OKpYXKaroleil cpere;

paboTaTh B TIpyNIe C BBIIOJHEHUEM pAa3IMUHBIX COIMAJIbHBIX poJieH, IUIAHUPOBAaTh paboTy




TPYIIBL, pAlMOHAIBHO pAcHpeiessaTh OOS3aHHOCTH U IUIAHUPOBATh JAEATENBbHOCTh B
HECTaHJAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLIEHMBATH BKJIAJ KaXXAOr0 W3 YYACTHHUKOB I'PYIIBI B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.

11 xaacc

K xonny o6yuenust B 11 kiacce npeameTHbie pe3yiabTaThl Ha 0a30BOM ypOBHE JOJKHBI OTpa)kaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUHM COBPEMEHHON HAyYHOM
KapTUHBl MHUpPA, B Ppa3BUTHUU COBPEMEHHOM TEXHMKHM U TEXHOJIOTUH, B MPAKTUYECKOU
NEeSTeIbHOCTH JIFOJIEH, 1IEIOCTHOCTh U €IMHCTBO (PU3NIECKON KAPTHUHBI MUPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS U3YUYEHHBIX (PU3UUECKUX MOJEIEH: TOUCUHBIN ANeKTPUUECKUN
3apsj, Jyd CBETa, TOYEUHBbIM MCTOYHMK CBETa, SJEpHas MOJEIb aTOMa, HYKJIOHHAas MOJEINb
aTOMHOTO si/ipa NPy peleHuu PU3NIECKUX 3a/1ay;

pacmo3HaBaTh (U3MYECKUE SBJICHHS (MPOLECChI) W OOBSACHATh WX HA OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKHN W KBAaHTOBOW (DM3UKH: AJIEKTPUUYECKas MPOBOJAUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JeWCTBUS TOKa, B3aMMOJCICTBHE MarHUTOB, 3JIEKTPOMAarHUTHAs
WHJYKIUS, JEHCTBUE MAarHUTHOTO TIOJIA Ha IMPOBOJHUK C TOKOM U JBWKYIIMMCS 3apsij,
AIEKTPOMAarHUTHBIE KOJIeOaHHs U BOJHBI, MPSMOJIMHEHHOE pacpOCTPaHEHHUE CBETA, OTPaKEHUE,
npejoMiieHue, HHTepdepeHuns, Audpakimus W TOJSApU3alUs  CBETa, IHCIEpPCUs CBETa,
dhoroanekrpuuecknit 3pdext (hoTodrddekrt), cBeToBOE NaBleHUE, BOSHUKHOBEHHUE JTUHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs! paJUOAKTUBHOCTb;

OMKCHIBATh H3YYCHHBIE CBONCTBA BeLIECTBA (RJIIEKTPUUYECKHE, MAarHUTHBIE, OINTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3NIUYHBIX CPE) U DJIEKTPOMArHUTHbBIE SIBICHUS (TPOIIECCHI),
UCTIONB3ysl (U3WYECKHE BEIMYMHBI: DJICKTPUYECKHHA 3apsijl, CHJIA TOKa, 3JIEKTPUYECKOEe
HaMpspKEHUE, AJIEKTPUYECKOE COMTPOTUBIICHHE, PA3HOCTh OTEHIIMAIOB, SIEKTPOABIDKYILAs CHUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO IOJis, cwia Ammepa, cwia JlopeHna, WHAYKTHBHOCTh
KATYIIKH, SHEPTus AJIEKTPUYECKOT0 M MAarHUTHOTO TMOJIeH, MEepuoja M YacToTa KojieOaHWil B
K0J1e0aTeIbHOM KOHTYpE, 3apsii U cujla TOKa B IPOLIECCE TapMOHUYECKUX AJIEKTPOMATHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOSIHME W ONTHUYecKas cuja JUH3bI, MPH OMHCAHUU MPaBUIBHO
TPaKTOBaTh (DU3UYECKUN CMBICT HCIOIb3YEMbIX BEIUYMH, WX OOO3HAYECHHUS] W €IUHHUIIBI,
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIHUUHY C APYTUMU BETUUYUHAMU;
OIHMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHHS M IMPOIECCHI, MCIONB3yS (PU3NUCCKUE BEITHMUUHBI:
CKOPOCTbH 3JIEKTPOMArHUTHBIX BOJIH, JUTHHA BOJHBI M YaCTOTA CBETA, JHEPTHS M UMITYJIbC (DOTOHA,
MEepUOJ TOJIypacajia, SHEPrusl CBSI3U aTOMHBIX SJI€p, IPU ONMUCAHUM NPABUIBHO TPAKTOBATH
(UBUYECKUN CMBICT HCIOJB3YEMBbIX BEJIMYMH, WX OO0O3HAYCHUS W EIWHHIIBI, YKa3bIBaTh
(hopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C IPYTMMH BETUYMHAMU, BBIYUCIATH
3Ha4YeHHE (PU3NUECKON BETUUNHBI,

aHaNM3UPOBaTh (pU3MUECKHe TPOIECChl U  SBJICHHS, UCIHONB3YSd (PU3NYECKUE 3aKOHBI H
NpUHUUIBL:  3aKkoH OMa, 3aKOHBI TMOCJHENOBATEIbHOIO M  MApajuIeIbHOIO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jxoyns—JIeHma, 3akoH JJIEKTPOMAarHWUTHOW HMHAYKIWH, 3aKOH
MPSMOJIMHEHOTO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI MPETOMIICHHS
CBeTa, ypaBHeHUEe OWHIITENiHA 111 (QoTodPdeKTa, 3aKOH COXPAaHEHUs DSHEPIuu, 3aKOH
COXpaHEHHUs MMIYJbCa, 3aKOH COXPaHEHUs DSJIEKTPUYECKOTrO 3apsiia, 3aKOH COXpPaHEHUs
MaccoBOI'0 YHCIa, MOCTyNaThl bopa, 3aKOH paJnOaKTUBHOIO pacnajaa, MpH 3TOM pas3jinyaTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4YecKoe BBIpaXXKEHHE WU YCIOBUS (TPaHMUIIBI,
o0acT) NPUMEHUMOCTH;

ONpEeEATh HAMPABICHWE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISI MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl Jlopenna;

CTPOUTH U OMUCHIBATH N300paKEeHNE, CO3/JTaBaeMOe TIJIOCKUM 3€pKaJIOM, TOHKOU JIMH301;
BBITIOJTHATh OKCIEPUMEHTBI TI0 HWCCIEAOBaHHWIO (U3MYECKUX SBJICHUM W TIPOIECCOB C
WCTIONB30BAaHUEM TPSIMBIX W KOCBEHHBIX H3MEPEHWH: TpH ITOM  (HOPMYITHPOBATH
npobieMy/3agadyy M THIOTE3y Y4eOHOro  OSKCIEPUMEHTa, COOUpaTh yCTAaHOBKY U3
MIPEAJIOKEHHOTO 000PYAOBaHUS, TTPOBOUTE OMBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBISTh MPSIMbIE U KOCBEHHBIC M3MepeHUsl (hM3MUECKUX BEIWYWH, MPU STOM BBIOMpATH
ONTUMATBHBIA CTIOCO0 M3MEPEHHs W MCIOIb30BaTh W3BECTHBIE METOJMBI OIEHKH MOTPEITHOCTEH
U3MEPECHU,;




Hucciaca0oBaTb 3aBUCUMOCTH (I)I/ISI/I‘ICCKI/IX BCJIIMYHH C HUCIIOJIb30BAHUCM IIPSAMBIX I/I3MCpCHI/If/'Ii npu
3TOM KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh pE3YJIbTaThl IOJYyYCHHOH 3aBUCUMOCTH
(GU3MYeCKNX BEJMYMH B BUAe TaOmuI W TpaduKoB, JeiaTh BBIBOJABI 10 Ppe3yJbTaTaM
UCCIICIOBaHMS,;

coO0aTh npaBmia 0E30MaCHOrO Tpyda MPH IMPOBEICHUH HCCIICIOBAaHHNH B paMKax y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-HCCIIeIOBATEIbCKOH U TPOSKTHOW IEATEIBHOCTH C HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1JAOOPaTOPHOTO 00OPYAOBaHUS;

periaTh pacuéTHbIC 3aJa4yd C SIBHO 33aHHON (DU3MUYECKOW MOJENBIO, UCIONb3Ys (pu3nueckue
3aKOHbBI W NPHUHIMIIBI, HA OCHOBC aHaJIM3a YCJIOBUA 3adadu BBIGI/IpaTL (I)I/I3I/I‘-ICCKYIO MOJCIIb,
BBIICIATh (DU3MUYCCKUE BEIMYMHBI M (OPMYIIBI, HEOOXOIMMBIC IJIsi €€ pEIICHUs, HPOBOHTH
paC“IéTBI 1 OCHHUBATBH PCAJIbHOCTD IMOJYUYCHHOI'O 3HAUCHUA q)H3H‘I€CKOﬁ BCJIMYHHDBI,

peliaTh Ka4eCTBEHHbIC 3aJlaud: BBICTPAUBATH JIOTHYECKH HENPOTUBOPEUYUBYIO IICTIOYKY
PACCYXKICHHI C ONOPOi Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH 1 (HH3HICCKHE SIBICHUS,
HCIIOJIb30BATh IMPU PCUHICHUUA y‘-Ie6HBIX 3aaa4 COBPEMCHHBIC I/IH(I)OpMaL[I/IOHHBIe TEXHOJIOTUU HJIA
MOUCKA, CTPYKTYPHPOBAHHUS, HHTEPIPETAIMU U TIPEACTABICHUS YUeOHOH U HAy4YHO-TIOMYJIIPHOK
uHpOpManMy, TONYYCHHOH W3 pa3iIM4YHbIX HCTOYHUKOB, KPHUTHYECKU aHAJIHM3UPOBAThH
MOJIy4aeMyro HHPOPMAITHUIO;

OOBSICHATh NPUHLMUIBI JCHCTBHS MAIIMH, NPUOOPOB M TEXHHYECKUX YCTPOWCTB, pa3invaTh
YCJIOBHS HX OE30MaCHOr0 MCIIOJIb30BAHUS B TOBCCIHEBHO KU3HH;

MPUBOANTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAYKH, B
00BSACHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BAaTh TEOPETUUCCKUE 3HAHUS M0 (PU3HKE B MOBCEAHEBHOW KHU3HH Uil OOCCICUCHUSI
0e301acHOCTH MpU OOpAICHUH ¢ TPHOOPAMH M TEXHHYECKUMHU YCTPOUCTBAMH, ISl COXPAHCHUSI
3JI0POBBS U COOJIIO/ICHHS HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPYKAIOILEH cpesie;

paboTaTh B TpYIIE C BBINOJHEHHEM Pa3JUYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATh PabOTY
IpyHnbl, paUOHAIBHO pACHPENEATh OO0SI3aHHOCTH M  IUIAHUPOBATh JIEATEIbHOCTh B
HECTaH/IAPTHBIX CUTYallUsIX, aJICKBAaTHO OLCHUBATh BKJIAJ| KaXKIOr0 W3 YYACTHHKOB TPYIIIBI B
pEeLICHUE paccMaTpPUBAEMOI TPOOIICMBI.

I1l. TemaTnyeckoe NJIaHUPOBaHHUE

Ne Pa3neunl, TemMbl KosanyecTBo yacoB DJIEKTPOHHBIE
n/n PaGouast PaGouasn (uudposbie)
nporpam nporpamma 1o o0pa3oBaTe/bHbIE
Ma KJaccam pecypchbl
10 k. 11 kn.
1 @du3uKa 1 METOJbl HAYYHOTO MMO3HAHUS 2 2 0 bubnnorexa [JOK
2 | Mexanuka 18 18 0 https://m.edsoo.ru/7f
3 | Monekynsipaas GU3MKa M TEPMOJANHAMUKA 24 24 0 41bf72
4 | DnexTpoarHaAMHKa g8 22 11 bub6mmorexa IIOK
5 | KomeGanus 1 BOJHBI 24 0 24 https://m.edsoo.ru/7f
6 | OcHOBBI cieMANIBHOMN TEOpHH 4 0 4 41c97c
OTHOCHTEIILHOCTH
7 | KBanToBas ¢usuka 15 0 15
8 | DneMeHTB aCTPOHOMHUU M aCTPOPHUIUKU 7 0 7
9 | O6oOmaromiee MOBTOPEHUE 4 0 4
10 | Pe3epBHOE Bpems 5 2 3
Hroro: 136 68 68
BocriuratensHbIii oTeHIMANn ydeOHoro mpenMera «Dusnka» peanusyercs uepe3 HCIOJIb30BaHHE
BUJIOB W (OpM JAEATENTBHOCTH, ONUCAHHBIX B MOJyle «Ypo4Has JesTedbHOCTh» (OCHOBHOM

o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO cpenHero oopazoBanus MBOY «Ilymuosckoit COLI».
BocnuraTenbHbIi TOTEHIIMAN TaHHOTO YY4eOHOTO MpeaMeTa 00ecTIeYnBaeT Peau3alluio CIeTYIOINX
HEJICBBIX IMMPHUOPUTETOB BOCIIMTAHUSA 06yqa}0m1/1x051: CO3JaHUC 6HaFOHpI/I$[THI)IX YCJ'IOBI/II\/'I IJI1 pa3BUTHUA
COLIMAJIbHO 3HAYUMBIX OTHOIIEHUH MIKOJIHHUKOB H, IPEKIIE BCETO, IEHHOCTHBIX OTHOIICHUN:



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

K NPUPOJIE KaK UCTOUHHUKY KU3HU Ha 3eMiie, OCHOBE CaMOI'0 €€ CYIIECTBOBAHMS, HYXKIAloLelHcs B
3alllUTE U MOCTOSIHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

K 3HAaHHAM KaK HWHTEJJIEKTyaJlbHOMY pecypcy, oOecreuuBaionieMy Oyaylnee 4YeloBeKa, Kak
pe3yNbTaTy KpOMOTIMBOTO, HO YBJIEKATEIIbHOTO YU4EOHOT O TPyaa;

K 3JO0POBBIO KaK 3aJIOTy I[OJIFOI>'I U aKTUBHOM >KU3HH YCJIOBCKA, €TI0 XOpOoweCro HAaCTpOCHUA U
OINITUMUCTUYHOI'O B3IJI1a HA MUD.
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