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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMMa 31eKTUBHOTO Kypca «Pemienue 3amad o Qusuke» s
10-11 kmaccoB cocTaBieHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUM K pe3yibTaTaM
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMMsl, npencraBieHHbIXx B PI'OC
COO, a Takxke c ydy€roM (QenepanbHOll paboyeil MmporpaMMbl BOCIUTAHUS U
KOHLENIMK IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIC TPOrPAMMBI.

JI71s1 Ka4eCTBEHHOM peanu3alyy JaHHON NpOorpaMMbl CO3aHbl O1aronpusTHbIE
ycioBus. Bee yuanuecs o0ecrieyeHbl yueOHON TUTEpaTypoi, CIPABOYHUKAMM,
3JIEKTPOHHBIMHU 00pa30BaTEIbHBIMU PECYPCAMHU.

Copnepkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydawommuxcs 10-11 kimaccoB mpu
oOydeHHH ux (Pu3MKe Ha 0230BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
OTIPENICNIAIOTCS OCHOBHBIC 1€ M3y4YeHHs (PU3UKU HA YPOBHE CPEIHErO OOIIEero
oOpa3zoBaHus, TUIAHUPYEMbIE PE3YyJIbTaThl OCBOCHUS Kypca (DUBMKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e INIAHUPYEMbIC PE3yIbTaThl OCBOCHUS Kypca (M3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3yJIbTAThI,

e coziepkanne yueOHoro npeamera «Duszmkay .

®du3rka Kak Hayka o HauOoisiee OOIUX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IIKoapHBIN Kype GU3NKH — CHCTEMOOOpa3yIoIni
JUUIS €CTECTBEHHO-HAYYHBIX YU4E€OHBIX PEAMETOB, T.K (DU3UUECKUE 3aKOHBI JIeXkKaT B
OCHOBE TPOILIECCOB W SIBJICHUM, M3y4aeMbIX XUMHEH, Ouojorueu, Qguiznueckoit
reorpadueii u acrtpoHomuei. Mcmonap3oBaHWE W aKTUBHOE IPUMCHCHHUE
bu3MYeCKUX 3HAHWM ONpeneseT XapakTep ¢ pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUHA B cepe PHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, MOJYYEHUS
HOBBIX MaTEpHaJOB C 3aJlaHHBIMM CBOMCTBaAMU W Apyrux. M3ydenue Quznxu
BHOCHUT OCHOBHOU BKJaj B ()OPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
oOy4Jaromuxcs, B GOpMUPOBAHHE YMEHHUN MPUMEHSATh HAYYHBI METO] MMO3HAHUS
MIPY BBIMIOJTHEHUU MU y4EOHBIX UCCIICTOBAHMM.



B ocHoBy Kkypca ¢u3MKu s ypOBHS cpefaHero oOiiero oOpa3oBaHUs
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOCHUSI.

1.1]enocmuocme.

2.I'enepanuzayus.

3.I'ymanumapuzayus.

4.Ilpuxnaownas HanpasieHHOCMb.

5.9xonoeuzayus

CTep>KHEBBIMHU JJIEMEHTAaMH Kypca (U3UKA Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMsl SABJISAIOTCS (u3nueckue teopuu (HopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE€ MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTaBICHUSX O TMPHUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOpHH, JUIsi ONUCAHMUSI EeCTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CUCTeMHO-eSTENBHOCTHBIN TOJX0JT B Kypce (DU3HKH pPEATU3yeTcs U TpHU
pelieHur pacuy€THBIX M KadyeCTBEHHBIX 3aaad. [Ipu sTom juisi pacu€THBIX 3ajad
MPUOPUTETOM SIBIISIIOTCSL 3aJladd C  SIBHO 3aJaHHOW (PU3UYECKOW MOJIEINbIO,
MO3BOJISIONINE TPUMEHSATh U3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTrO
paszzena Kypca, TaKk M HWHTErpUpys 3HaHUS W3 pa3HbIX pa3genos. Jlus
KAueCTBEHHBIX 3aJlad TPHOPUTETOM SBJISIOTCS 3aJaHUsl Ha OOBICHEHUE
npoTeKaHusi (U3MYECKUX SBJICHHM M TPOIECCOB B OKPYKAIOIIEH >KHU3HHU,
TpeOyronue BbiOOpa  (U3MYECKOM  MOJEIM I8 CUTyallud  IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e popMUpOBaHUE HWHTEpPECa U CTPEMJICHHUS OOYYaAIOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEJCTABICHUNA O HAYYHOM METOJE MO3HAHUS U (OopMHUpOBaHUE
MCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYAIOIIUM SIBIICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepUU M (PyHIaMEHTAIIbHBIX 3aKOHOB (DPU3UKU;

e popMUpOBaHWE yMEHUU OOBSICHATH SIBJICHHS C  HCIOJb30BAaHHUEM
(bU3NYECKUX 3HAHUNM U HAYYHBIX JI0Ka3aTeIbCTR;

e popMUpOBaHUE TIPEACTABICHUA O POJU (PUUKU JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

J{aHHBIN cCIeKYPC peliaer 3a4a4m:

®-pa3BUTHE TBOPUECKHUX CIIOCOOHOCTEH y MIKOJIHLHIUKOB, OCO3HAHHBIX MOTHBOB
YUEHUST; TOATOTOBKA K MPOIOJKEHHUIO 00Pa30BaHUS U CAMOCTOSTEIILHOMY
BBIOOpPY Mpodeccuun



o- yrHY6HeHH€ 3HAHUH O MaTCpUAJIBHOM MUPEC U MCTOdAaX HAYYHOI'O
IMMO3HAaHUA IIPUPOAbI HA OCHOBC PCIICHUA HpO6JI€MHI>IX 3aJa4,

®- Pa3BUTHUE MMO3HABATEIBHBIX UHTEPECOB, UHTEIUIEKTYAJIBHBIX U TBOPUYECKUX
CITOCOOHOCTEH yJaluxcs B MPOIECCe CaMOCTOSITEIILHOTO TPHOOPETCHUS
3HAHUU U YMEHHU C UCIIOJIb30BAHUEM PA3IIMYHBIX UICTOYHUKOB
MH(pOpMAIIU B TOM YUCJIE CPEACTB COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJIOTHH;

®- OBJIAJICHUE YMEHUSMHU MIPOBOIUTH HAOIIOAEHUS, TUITAHUPOBAThH U
BBIIIOJIHATH SKCIEPUMEHTBI, BBIIBUTATh TUIIOTE3bl U CTOUTh MOJIETH IS
OOBSACHEHHS SKCIIEPUMEHTAIBHBIX (PAKTOB;

®- BOCIIUTHIBATh HABBIKA COTPYTHUYECTBA B MPOIIECCE COBPEMEHHOM paboTHl,
YBOXHUTEILHOTO OTHOIICHHS K MHCHHIO aIllIOHEHTA B MPOIIecce
JTUCKYCCHH, Pa3BUTUE CIIOCOOHOCTEN JaBaTh MOPATbHO-3THICCKYTO
OIICHKY (DaKTaM U COOBITHSIM.

JlocTikeHne 3TUX 1elield oOecreunBaeTCsl peleHueM CISAYIOMUX 3a/ad B

npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

e IPUOOPETEHNE CUCTEMBI 3HAaHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSX, BKIIOYAs MEXaHUKY, MOJEKYJIApHYIO (U3BHUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

e popMUpOBAaHHE YMEHUNW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
00bsiCHEHUsSI (U3MYECKUX SBJICHUW B TMPUPOAEC U IS TMPUHATHUSA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

¢ OCBOGHHE CIIOCOOOB pElIeHUs pPa3ju4HbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3nUeckol MOJENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIHLHOE
co3JlaHue (PU3HUECKON MOJCIH, aJICKBATHOMW YCIOBHUSM 3aJ1a4H;

e MOHMMaHUE (UBUYECKUX OCHOB U TMPHUHIMUIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

¢ OBJIAJICHUE METOJIaMH CaMOCTOSATENIBHOTO IUIAHUPOBAHUS U TPOBEIACHUS
(bU3NYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTaluu UH(POpMaInH,
OTIPE/ICJICHUS JOCTOBEPHOCTH MOJYYCHHOTO PE3yJIbTaTa;

Ha usydenue anektTuBHOTO Kypca «Pemenue 3ama4u» Ha 6a30BOM ypOBHE
oTBoauTCs 68 yacoB: B 10 kinacce — 34 vaca (1 gac B Heaento), B 11 kiacce
— 34 qaca (1 gyac B HeeNIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka O mpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Pa3znea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcu€ra. Tpaekropus.

[Iepemernienne, CKOPOCTh U YCKOPEHUE MAaT€pHATbHOM TOYKH, UX MPOEKIUH
Ha OCH CUCTEeMbI KOOpAUHAT. CI0KEHUE NEPEMEILICHUIN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEepEeMElICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOonHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHeitHoe  nBWKeHWEe. J[BMKEHHWE  MaTepuasbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTb. [lepron u yactora oOpamienus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHH4eckrue YCTPOWCTBA M TMPAKTAYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['anmnes.  IlepBbld  3akoH  HproToHA.
NHepunaibHbIe CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
JUTA MaTEPUAIIbHOM TOUKHU. TpeTurii 3aKkoH HprOTOHA 117191 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenust). Cuna tpenusi. Cyxoe
TpeHue. Cuia TpeHus: CKOJIbXKeHUs U cuiia TpeHus nokosd. KosdduimenT tpenus.
Cuiia conpoTUBIIEHUS MPU JIBUX)KEHUU TeJa B AKUJKOCTH UIIU Ta3e.



[locTynarenbHoe U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCHUTEIBHO OcCH BpamleHus. llnedo cumbl. ¥YcnoBug
paBHOBECHS TBEPAOTO TENA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYyTHUKOB.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc mMaTepuaibHOM TOYKH, CUCTEMBI MATEPHUANIBHBIX TOYEK. MMITynbC
CUJIbl M U3MEHEHUE MMITyJIbCa TeNa. 3aKOH COXpaHEHUsI uMIlyjibca. PeakTuBHOE
JIBUKECHHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorennumanbHas DHEPIUs YIIPYro
nepopMupoBaHHoi  TpykuHBI.  [loTeHuManbHAasT  2HEprus Tena  BOJIM3HU
MOBEPXHOCTH 3€MJIH.

[loTeHumanbHple U HEMOTEHUIUANbHbIE  Cuibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW DSHEPIUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Paszgea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OcHoBablie mnonoxenus MKT u ux ombiTHoe obocHoBaHWe. BpoyHOBCKoOe
newxkenue. {uddysus. Monenu cTpoeHHs Ta30B, )KHIKOCTEH M TBEPIABIX TENl U
OOBSICHEHHE CBOWCTB BEUIECTBA HAa OCHOBE ATUX Mojenedl. Macca u pa3Mmepsl
Monekyn. KonnuectBo BemectBa. [loctostHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkama Temneparyp
[lenscust u KenbBuHa.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUM HACAIbHOrO raza. AOCONIOTHas TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHe Menneneepa—Kianenpona.
3akoH /lanpToHa. M30mponeccsl B UACATBbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelncTaBlieHHEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoaunamMuueckass cucrema. BHYTpeHHAS dHEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3mMeHeHus. KonnuectBo TemnoTsl U padbora. BHyTpeHHss



DHEpPrusl  OAHOATOMHOTO  HJEalbHOrOo  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeNbHAS TEIIOEMKOCTh BELIECTBA.
KosruecTBO TEIIOTH NpH TEIIONEPEaAYE.

[Tonsitue 06 amumabatHom mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI  JEWCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBaHuss SHEPrHUM B TEIUIOBHIX MamuHax. Kodp@uIMeHT MmoIe3Horo
nerctBus TemwtoBo mamuHbL [{ukn KapHo m ero ko3¢ @dUIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMUECKUE MPOOIEMbl TEIUIOIHEPTETUKH.

[IpakTnueckoe npumenenue: IBC, X0n0IuIbHUK, KOHIUIIHOHED.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JAaBJICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

[IpakTueckoe NPUMEHEHHUE: TUTPOMETP U TICUXPOMETP, KaJOPHUMETD,
TEXHOJOTUU  TIOJYYEHUS]  COBPEMEHHBIX  MAaTepualioB, B TOM  YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa BIEKTPUUYECKUX
3apsiioB. [IpOBOJMHUKHM, TUANEKTPUKU W TOIYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUUYECKUI 3apsia.
OnekTpuueckoe rmojie. Hanpsok€HHOCTh — 3nekTpuueckoro mojs.  [IpunHiun
CYNEPHO3ULIUH ANEKTPUYECKUX Mojel. JIMHUM HanpspKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabora cun  anektpocratudeckoro  mosist.  Ilorennuman.  Pa3HocThb
noTeHUUAIOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jusnexktpuyeckasi IPOHUIIAEMOCTb.

DnektpoéMkocTh. KongeHncatop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprust 3apsHKEHHOr0 KOHEHCATopa.



TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIECTBA.
[locnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PaGora oamekTpmueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE COIMPOTUBJIECHUWE HWCTOYHHKA TOKA.
3akon Oma i1 MoJaHOM (3aMKHYTO#) 5ekTpudeckol nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAasT  OPOBOAMUMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOAHUKH. CobcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOIUTHYECKas: AUCCOUALNS. DIEKTPOIIH3.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN

pazpsa. Monunus. [1nazma.
[IpakTueckoe MPUMEHEHHE: AMIIEPMETP, BOJBTMETP, PEOCTAT, NICTOUHUKHU TOKa,
AJIEKTpOHArpeBaTeIbHbIC MTPUOOPHI, FTEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP
COMPOTHUBJICHUSI, = BAKyyMHBIA  JHMOJ, TEPMHUCTOPbI U  (POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca (u3uku 0a30BOro YpOBHS OCYIIECTBIAETCS C Y4ETOM
COJIEPKATEIIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTHKW, OMOJIOTHH,
XUMUH, Teorpaduul ¥ TEXHOJIOTHH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HbIM (akT, rumore3a, (puznueckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rumnepOosa, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CJI0KEHHUE BEKTOPOB.



buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEII00OMEH JKHUBBIX OPraHU3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SABJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAsh Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIAKOCTEU H
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJIUTHUYECKAS IUCCOLMAINS,
rajibBaHHMKa.

l'eoepaghus: BNaXXHOCTh BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBMXKEHUN C HCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakera, BOJOMET W JIPyTHE), JABUTATEIb BHYTPECHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJyYEHUS COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIEC HAHOMATECpPUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TaTbBAHHKA.

11 KVIACC

Paznen 4. JaekrpoguHamMuKa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoaelcTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JWHWUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIUH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoielicTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsHKEHHOM YacTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHON
MHOYKIUAKW. OJIEKTPOJABHMKYIAs Cuila HWHAYKIMU. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABMKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABWKYILAS  Cuia
CaMOMHAYKIIHH.



DHEpPrusi MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DIJIEKTPOMarHuTHOE MOJIE.

[IpakTueCcKO€ NPUMEHEHHE: TOCTOSHHBIE MATrHHUTBI, JJIEKTPOMArHUTHI,
AIEKTPOABUTATENh, YCKOPUTEIN 3JIEMEHTAPHBIX YacTHUIl, WHAYKIMOHHAS IICYb.
SIBneHre caMOMHIYKIIUH.

Pa3nea 5. KoJsie0anus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbLE KONEOAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnyeckue konebanms. [lepmona, wactora, ammumryga u (aza KoJIeOaHUH.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MasTHUK. Y PaBHEHHE IapMOHUYECKUX
kosebanwuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHusX. BbIHYKJEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JCWUCTBYIOIICE 3HAYEHUE CHIIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUIECKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
WCIIOJI30BaHUs AJICKTPOIHEPTUH B TTIOBCETHEBHOM KU3HU.

[IpakTHuecKO€ MPUMEHEHUE: SICKTPUUYECKUU 3BOHOK, T€HEPATOpP NEPEMEHHOTO
TOKA, JINHUH 3JIEKTpoIiepe1ay.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacrpocTpaHeHuss | JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IYUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE, MpeIoMJIeHUe, MoJspu3aius, Judpakius,
unTepdeperius. CKOpocTh JIEKTPOMATHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnuookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeJIbl.



TexHuyeckue yCTpOMCTBa M IMPAKTUUYECKOE NPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AWMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-nieys.

Tema 3. Onmuka

['eomerpuueckass onruka. lIpsMoimHENHOE pPacIpOCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI IPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroa MOJHOIO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

ColOuparomie U pacceuBaroimiie JuH3bl. ToHKas JuH3a. DOOKYyCHOE
pacCcTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
cOOMpAOIINX U pacceuBaroluX JuH3aX. Dopmyna TOHKOW JIMH3BL. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcIoBUE HaOMIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
mugpakunoHnyto pemérky. Ilonspuzauus ceera.

[IpakTHueckoe NpUMEHEHHWE: OYKH, Jymna, (oToamnmapar, MPOEKIMOHHBIN
amnmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, NU(PpaKIIMOHHAS PEIIETKA,
HOJISIPOUL.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPHU OTHOCUTEIbHOCTH

[locTynaTel crneuMaJbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTD
MOJYJISl CKOPOCTH CBETA B BAKYYME, IPUHIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI. DHEPTUs U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBsi3b Macchbl C SHEPTUEH U UMITYJILCOM YaCTHUIIbl. DHEPIHS TOKOS.

Paznen 7. KBantoBas pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®ortonsl. opmyna [1nanka cBsizu 3Hepruu GOTOHA C €r0 YACTOTON. DHEprus
U UMIyJibC (POTOHA.
OtkpriTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dorordpdekra. Ypasuenue DitHITeHHA A1 Porodddekra. «KpacHas rpaHunar
dbotorddexra.



HaBnenue ceera. OnwiTel I1. H. JIebeneBa. XuMudeckoe IeiCTBHE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pe3epdopra mo paccessHUIO 0 -YacTHIL.
[Inanerapnas mopenb artoma. Iloctynatel bopa. M3mydeHue W morJIonieHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHUM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BosnHoBble cBoiicTBa yactuil. Bonusl ne bpoitnis. CBeToBOM myanu3m.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

[TpakTHueckoe MpPUMEHEHHUE: CIEKTPalIbHBIA aHaNINU3 (CIEKTPOCKOI), Ja3ep,
KBaHTOBBI KOMIIBIOTED.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JOKA3bIBAIOIIME CIOXKHOCTh CTPOCHHs siapa. OTKpbITHE
paanoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paavoakTuBHOrO wu3ny4yeHuss. CBoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

Anbsda-pacnan. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3IIydeHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTe3 A€p.

Anepubiii peaktop. TepmosnaepHbiii cunTe3. IIpobnembl M MEpPCHEKTHUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKNE ACIIEKTHI SIAEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, sipepHbIit peakTop, aToMHas 6omoa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIECUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUuXxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW IE€HHOCTHBIX
OpUEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPeaU3allii OCHOBHBIX HaIpaBJICHUM
BOCITUTATEILHOM JIEATEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUaIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTCIIBHOCTh B HMHTEpPECax TPaKTaHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYTIPABIICHUH B 00pa30BaTEIbHON OpTaHU3aIINM;

yMEHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMU HUJIECHTUYHOCTH,
NaTPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B TIOCTPOEHUE YCTOMUMBOTO OYAYIIETo;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOr0 BOCIIHTAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JACTH
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble jornyeckue AecTBU:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX ¥ HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabdOTy B  YCIOBHUSAX  PEAJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
(bu3nYeCKON HAYKH;



BJIAJI€Th HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUAAMHM JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTyMEHThI JJI1 J0Ka3aTeabCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHOMN
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX PEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIbHO OCYLIECTBISATh MOMUCK, aHaJu3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMM B pElIEHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aady  C CcoOMofcHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
yu€TOM HazHayeHHs] THPOPMAIIUHU U LEJIEBON ayAUTOPHUH, BHIOMpPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYIIECTBJIATh OOIIEHHME Ha Yypokax (U3MKH U BO BHE-YPOUHOMU
NEeATEIbHOCTH;



pacno3HaBaThb NPEANOCHUIKM  KOH(MDJIMKTHBIX CUTyallui M CcMsryartb
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOKHOCTEN KAKJOT0 WIEHA KOJUIEKTUBA;

OPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeneniarb pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIa/Ja M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IUUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYyIHUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B O0JaCTH
(u3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHMUI;



WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CHUTYyalluu, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E pe3yJbTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSTCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mpomecce nocTmKeHUsS JTUYHOCTHBIX PE3YJIhTATOB OCBOCHHS MPOrPaMMBbI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS SMOITMOHAJILHBIN UHTEIUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUS Pa3BUTHUs COOCTBEHHON 3MOIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHUE K JOCTIKCHHIO NN H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWUW OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeameTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIIBHOCTH JIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEINIEH:
MaTepuagbHas TOUKa, MHepIUaIbHAs CUCTeMa OTCYETa, a0COJIIOTHO TBEPAOE TEJO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ia30B, KUIKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;



pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAaHHWKH, MOJICKYJSPHO-KUHETHUYECKOM TEOPUM CTPOCHHMS BEIIEeCTBA U
ANCKTPOAMHAMUKH:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBI)KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBue Ten, uddy3us, OPOYHOBCKOE NBIKECHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIECccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBIDKCHHUE, HCIOB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cua,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWUYECKash MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMYHMHY C JAPYTUMU
BCIIMYUHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHWYECTBO TEIUIOTHI, BHYTPEHHsSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBHUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3yeMbIX BEJIMYHMH, HX
0003Ha4YeHUsI W EIUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMU BEIUUMHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
NP ONHCAHWM TIPABHJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3YEeMbIX
BEITUYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C IPYTUMH BEIHUYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (Pu3nueckue
3aKOHBI U MPUHIMIBL 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHUILIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPUHLMUIBl JEHCTBUS  MAaIlMH, M[OPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLIECCOB C HCIOJb30BAHUEM MPSAMBIX U KOCBEHHBIX WM3MEPEHUH, MPU 3ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(GbOpMyIHPOBATH BHIBOIBI,

OCYILECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIIMYUH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcHpoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3NYECKUX BEJIMYUH B
BUJIE TaOnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIIEA0BAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3HMUECKUE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
HENOYKY PAaCCYyXICHHUW C OMOpON Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUUECKU aHAIM3UPOBATH MOIydaeMyto HH()OPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HH
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbs U COOJIFOJIEHUSI HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO paCHpelesTh OO0sI3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PACCMaTPUBAEMON IPOOJIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pPOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B INPAKTUYECKOU IEATEIBHOCTH JIFOAEH, LEJIOCTHOCTh U EOUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (PU3NUYECKUE SIBICHUS (IIPOLECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PU3HMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJEVCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUWS, JEHCTBHE MAarHUTHOIO IIOJS HA
IPOBOJAHUK C TOKOM U JBIXKYIIUHCS 3apsi, 3JEKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHEMHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dboTtoanexTpudeckuii 3Phext (poTodrdPdhexT), CBETOBOE AaBIEHNUE, BOSHUKHOBEHUE
JMHENYaToro CHEKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HMCKYyCCTBEHHas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), MCMONb3ysd (U3NYECKUE BEJINYUHBIL:
DIIEKTPUYECKUHN 3apsill, CWJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIIKYIAsA cuia, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJjs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DSHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMIOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUMA
CMBIC]I HCIOJIB3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBAaTh H3YYEHHBIC KBAHTOBBIC SBICHUS U MPOILECCHI, HCMOJIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]I ToJIypaciaja, SHEPrus CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3bIBAIOIIME JTAHHYIO (U3UYECKYIO BEIMYMHY C JAPYTUMH  BEIMYMHAMHU,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHAM3UPOBATh (PU3HUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YyS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIIUH, 3aKOH NPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKCHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MacCOBOT0 4HMCIIa, MOCTyJaThl bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKO€ BBIPAXKEHHE M YyCIOBHSA (TpaHUIbI, 0O0JacTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOWTh M OIMCHIBATh H300paKCHHE, CO374aBaeMOC IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI 0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpobiieMy/3agadyy M TUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
bopMyIMpPOBAThH BHIBOJIHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIICIOBATh 3aBHCHUMOCTH  (DM3WYECKUX BEIWYHMH C HCIIOJb30BaHHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

COOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOoOXOUMbIe NIl €€ pElIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEAIBHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIOJB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTAaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, HNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TpyHne C BBINOJHEHHUEM pa3jMYHBbIX COLHUAIbHBIX pOJIEH,
IUIAaHUPOBATH PadOTy TPYNIbl, PALUMOHAIBHO pacHpenesnsTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

Temarnueckoe nmanupoBanue: 10 ki

Neo Ha3BaHue Tembl Konunyectso
4yacos
1 MexaHunKa 12
Tennosble ABNEHUA 9
3 DNeKTpogMHaMMKa 13
UTtoro: 34

Tematnueckoe mmanupoanue: 11 ki

No HasBaHue Tembl Konunyectso
yacos

1 IJIEKTPOINHAMHUKA 5




KOJIEBAHUS 1 BOJIHBI 14

CneuyanbHaa Teopua OTHOCUTENBbHOCTH 13
4 MoBTOpeHMe Kypca 2

Utoro: 34

IToypoyHoe m1aHUpPOBaHUE

3JIEKTUBHbIN KypcC 110 pusuke
«Pemienue 3aga4»- 10 kiacc.

MeTop BegeHuna
Ne n/n HasBaHuWe pasaena, TeMbl ypoKa
YpOKa

MEXAHUKA (12 4 )

[lencTBus Hag BekTopamu. MepemelteHne. Cuctema oTcyeTa. MpoeKumm Ha
ocH.

2 |PaBHOMepHOE ABUKEHME

3 |3aKOH cnoXKeHna ckopocTei

OnpeaeneHne CKOPoCTH, NEPeMELLEHUA MPU YCKOPEHHOM ABUMKEHMM.
paduyeckoe peleHme 3agau.

[1BUKEHME TeN B NOE CUNbI TAMKECTH ( N0 BEPTUKANU, NOA YIIOM K
FOPU30HTY, FTOPMU3OHTA/ILHO)

6 PaBHOMepHOe aBMXKeEHME MO OKPYXKHOCTU, BpalLaTeibHOe ABUKEHME.

7 PeweHune 3aaa4 Ha 3aKOHbI HblOTOHA

8 3aKOH TAroTeHMA. YCKopeHue cB. nageHua. Nepsasa KocMmyeckan CK-Tb.

9  [YueT cunbl yNpyroctv v CUbl TPEHWA.

10 JBMXKeHMe CBA3aHHbIX TeN 1 No HAKNOHHOM NNOCKOCTH

11 |PeweHwne 3a4a4 Ha 3aKOHbI COXpPaHeHMA




12

PeweHwne 3apay Ha «CTaTuKy»

TENNOBbLIE AB/IEHUA (94 )

13/1

PelieHne 3aaa4 Ha XapaKTEPUCTUKN MOJIEKYN

14/2/

OcHoBHOe ypaBHeHne MKT

15/3

CKOpOCTb MONIERYN, 3HEPTInA, gaBneHne.

16/4

PelweHune 3a4a4 Ha ypaBHEeHMeE COCTOAHUA N ra30Bble 3aKOHbI

17/5

Mpaduyeckoe pelieHme 3-4 Ha U30MPOLLECCHI

18/6

YyeT Bna*KHOCTU BO34yXa

19/7

PacueT KoanyecTBa TennoThbl

20/8

1 3aKOH T/ANMHAMMKM B n3onpoLeccax

21/9

KMNA tennosbix Asuratenemn

INEKTPOAUHAMMUKA ( 13 u)

22/23

PelueHune 3a4a4 Ha 3aKOH COXpaHeHMA 3apaaa, 3akoH KyioHa, npuHumn
cynepnosuuun

24

MoTeHuMan, pa3sHOCTb MOTEHLUMANOB, pa60Ta 9n. nonA, ceAsb
HaNPAXEeHHOCTU C Pa3HOCTbIO NOTEHUWMANN0B

25/26

3akoH Oma, nocneagoBaTeNbHOE U NapannesbHoe coeguHeHna

27/28

3akoH Oma Ansa nonHoM uenu

29

PaboTa MOLHOCTb TOKa

30

3aKkoH [xoyna- JleHua

31/32

PeweHune KOM6VIHMpOBaHHbIX 3-4 Ha 3aKOHbIl TOKa

33

3aBUCMMOCTb conpoTusBaieHNA OT TeMnNepaTypbl

34

3aKOH 3/1EKTPO/IN3a




IToypoyHoe mIaHUpPOBaHUE

3JIEKTUBHOI'0 Kypca no pusuke
«Pemienue 3aaay»- 11 Kiiacc.

Ne r/n

HasBaHue pasaena, TeMbl ypoKa

BeKTOp MarHUTHOM MHAYKUMK. 3aKOH AMnepa

2 |Cvna NopeHua. MpaBuno «1eBon PyKn»
3 |MarHuTHbIM NoToK. Mpasuno JleHua.
4 [3aKOH 31- MarHUTHOM MHAYKLUMK. PelueHme 3-4
5 |CamounHayKumA. DHeprna marHMTHOro NonA.
6 |YpaBHeHUA KonebaHWit MaTeMaTUYeCKOro 1 NPYKMHHOTO MAATHUKOB
7 |Pe3oHaHc. PelweHmne 3aaa4 Ha mexaHMYeckue KonebaHus.
8 Mepuroa, cBOb6OAHbIX 3N1EKTPUYECKUX KOJIEBaHMI
9-10 |YYeT aKTMBHOTrO, EMKOCTHOIO, MHAYKTUBHOIO CONPOTMBAEHUI B LLEMW NepeMeHHOro TOKa
11 [TpaHcdopmaTtopsbl. KoapdumumeHT TpaHchopmaLumu.
12 |CKopoCTb U ANIMHA MEXaHUYECKOM BOJHbI
13 |PeweHMe 33434 Ha 3/1- MAarHUTHbIE BO/THbI
14 [3aKkoHbl oTpaxeHuA. [lonHoe oTparkeHwue.
15 [3aKoHbI npenomneHms
16 |. Cuctema nnH3
17 |NocTpoeHune n306pakeHnn C NOMOLLLbIO INH3
18/19 |PewweHune 3aaa4 Ha MHTepdepeHUMio U AndpakLmIo.
20 |PeweHue 3a4a4 Ha y4yeT penaTMBUCTCKMx ycnosuia CTO.
21-22 |PeweHune 3a4a4 Ha ¢poToadPeKT 1 GOTOHbI
23 |Pacuert aencreuii ceeTa




24 |OnpepeneHue xapakTePUCTUK aToMa

25 ,D,EI';ICTBME MArHMTHOroO NoNA Ha 3apAXXeHHbIe YaCTulbl.

26 |Mcnonb3oBaHWe NpasBua cMelleHMs nNpu pag/ pacnage.

27 |3aKoH pagMoaKTMBHOrO pacnaga

28 |PacueT aHeprum cBAsm agpa.

29 |PacyeT aHepreTMYECKoro BbiIXoAa AAEPHbIX peakumit

30/31 |PacueT 3HepreTMHecKoro Bbixoaa TepmMoaaepHbIX peakumi, yuet KM/ snekTpoctaHumi.

32 |PoxkaeHue n npespaLlleHme 3apAXKEHHbIX YacTuL,

33 |PeweHue 33434 Ha 3aKOHbI AMHaMUKKU( HblOTOHa, cOXpaHeHMa MMNy/bca, SHEPTnn)

34 |PewweHue 3aga4 Ha In-me 3aKkoHbl (KynoHa, Oma)




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penaxmueii [lapdentreBoit H.A., AknimonepHoe o6mecTBo «3maTenscTBO
«IIpocBemenue»

» ®usuka, 11 knacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. noxg
penakiueii [TapdpentoeBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocBemenue»

Coopnuxk 3ana4u o ¢usuke 10-11 k1. H.A. IlapdpentseBa, M, IIpocBemnienue,
2018

METOIUYECKHUE MATEPHUAJIBI J1JI11 YUUTEJISA
» Gusuka, 10 knace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. non

penakuueit [laphentreBoit H.A., AkiimonepHoe oOI11ecTBO

«M3parenscTBO «IIpocBenienne»

®dusuka, 11 knacc/ Maxumes I'.J1., byxosies b.b., Hapyrua B.M. niox
penakmnueit [lapdentreBoit H.A., AkiinonepHoe oomecTBo «M31aTeascTBo
«IIpocseieHue»

Coopnuk 3ana4 no ¢puszuke 10-11 xn. H.A. [lapdentseBa, M. [IpocBenienue.
Co6opnuk 3anau no ¢usuke. A.Il. PeimkeBuu, M, [poda.

Temarndeckre U KOHTPOJIbHBIC PAOOTHI 10 (hHU3HUKE.

KauectBennsie 3amauun o gusuke B cpenueit mkone.M.E. TyapunHCckuid,



M.IIpocseenue.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

Enunas kourekmus nudpoBBIX 00pa3oBaTeIbHBIX pecypcos- http://school-
collection.edu.ru

Poccuiickuii 061eo0pasoBatenbHbiid opTai-http://experiment.edu.ru
®denepanbHbIi HEHTp HHDOPMAITMOHHO-00pa3oBaTebHbIX pecypcoB (PLINOP)-
http://fcior.edu.ru

CaiT muist mperoiaBatelieit Gpusuky, ydammxcs -http://www.fizika.ru

[Topran ecrecTBeHHBIX Hayk: Pusnka-http://www.e-science.ru/physics
KIIACCHAS ®U3U1KA-http://class-fizika.narod.ru/index.htm
Actpodusmueckuii mopran http://www. afportal.ru

Omumrrazet o Gusuke Beepoccuniickas oiMMITHAa A MKOJIBHUKOB 110 (PU3HKE

http://phys.rusolymp.ru
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