


HHOACHUTEJIBHASA 3AIIUCKA

IIporpamma mo ¢uzrke 0a30BOTr0 YpOBHS Ha YPOBHE CpeIHEro oomero oopa3oBaHus pazpadboraHa
Ha OCHOBE TTOJIOKEHUH M TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON IIPOTpaMMBbl,
npencraBieHHEIX B PI'OC COOQO, a Taxxke ¢ yuérom QenepanpHoi pabodeit mporpaMMbl BOCITUTAHUAS U
KOHIEIINKA TIperoAaBanus ydeOHoro mpenmera «@Du3mka» B 00pa30BaTENbHBIX OpPTaHHU3AIMIX
Poccwuiickoit @enepannu, peann3yoniX OCHOBHBIE 00pa30BaTeIbHbIE POTPAMMBL.

CopepxkaHne MporpaMMbl MO (U3WKE HANpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYIHON
KapTuHBI Mupa oOydatommuxcs 10—11 xmaccoB mpu oOydeHnn ux ¢puzrke Ha 6a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-JIETEIbHOCTHOTO noaxoaa. [Iporpamma no ¢usnke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METalpeJIMETHBIM pe3ylbTaTaM OOYYeHHS, a TaKKe
YYUTHIBA€T HEOOXOAMMOCTh PEaTH3aIllii MEXIPEAMETHBIX CBs3el (PHU3UKK C €CTECTBEHHO-HAYyYHBIMU
y49eOHBIMU TIpeMeTaMy. B Hell ompeaensioTcss OCHOBHBIE IeNTM M3y4deHus] (PH3UKH Ha YPOBHE CPETHETO
olmero o0Opa3oBaHUs, IUIAHUPYEMbBIE pPE3YyNbTAaThl OCBOCHHA Kypca (PH3WKH: JTHMYHOCTHBIE,
MeTanpeaMeTHbIE, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

[MporpaMma mo (u3MKe BKIIOYACT:

e IUIAaHHPYEMBIE pe3yJbTaThl OCBOCHUS Kypca (GHU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

MPEeIMETHBIE PE3YJIBTATHI M0 T'OJIaM 00YUCHUS;

e copaepkaHue yuyeOHOro npenmera «Pu3nka» mo rogam o0yUueHHsI.

®dusnka kaKk Hayka O HamOoJiee OOIIMX 3aKOHAX MPUPOBI, BHICTYNas B KAayeCTBE Y4eOHOTO
npeaMeTa B INKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHMH 00 OKpY)KarolleM MHUpe.
[konpHBIH Kypc (DU3MKH — CHUCTEMOOOPA3yIONIUI JJIi €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (PH3UUECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUMN, N3y4aeMbIX XUMHECH, OMOJIOTHEH,
¢usnyeckoii reorpaducii u actpoHomueii. Vcnonp30BaHNe U aKTUBHOE IPUMEHEHUE (PU3UUCCKUX 3HAHUIMA
OTIpeieNIIeT XapaKTep W Pa3BUTUE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEPreTHKH, TPAaHCIOPTa,
OCBOCHHUSI KOCMOCA, TOJYYCHHS HOBBIX MaTEPHAJIOB C 3aJlaHHBIMHA CBOWMCTBAMHM W Jpyrux. M3ydeHue
(hM3KMKKM BHOCUT OCHOBHOH BKJIaJl B (DOPMUPOBAHUE €CTECTBEHHO-HAYYHON KaPTHHBI MUPa 00yJarOIIHXCs,
B (OpMHpPOBaHME YMEHHI NPUMEHSATh HAYYHBIH METOJl MO3HAHWS TPU BBINOJHCHHM MMU YYCOHBIX
HCCIIEI0BaHUN.

CrepKHEBBIMH 3JIEMEHTaMU Kypca (DM3MKH Ha YPOBHE CPETHETO OOIIEro oOpa3oBaHUsl SBISIFOTCS
¢usnyeckue Teopun ((HOpMUPOBAHUE MPEIACTABICHUN O CTPYKTYpe MOCTPOCHHS (PU3UUECKOH TCOPHH,
poiu PyHIaMEHTAIbHBIX 3aKOHOB M NMPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOJIC, IPaHUIaX
MIPUMEHUMOCTH TEOPHIA, JIJIsl ONTMCAHKSI €CTECTBEHHO-HAYUHBIX SIBJICHUN U MPOLIECCOB).

CHCTEeMHO-/ICATENILHOCTHBIM TIOAX0J B Kypce (H3MKH pealn3yercsi MpexXae BCero 3a Cuér
OpraHu3aliy YKCIIEPUMEHTAIBHOM IesTenbHoCTH o0yyaromuxcs. st 6a30Boro ypoBHs Kypca Gpu3uKH —
3TO HUCIOJIL30BAaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX padorT,
KOTOpBIE B TIporpamme 1o (u3uKe o0beIWHEHBI B OOUIMI CIHCOK YYEHHUYECKUX MPaKTHUYECKHUX padoT.
Brigenenne B yka3aHHOM IepedHe JIa0OPAaTOPHBIX PAa0OT, MPOBOJUMBIX JUIsI KOHTPOJS W OIICHKH,
OCYIIECTBIISIETCS YYACTHHKAMH 00pa30BaTebHOrO MpoIlecca UCXO0Is1 U3 0COOSHHOCTEH MIaHUPOBAHUS U
OCHaIeHNsI KaOnHeTa (PU3HKH.

Bonbimoe BHUMaHHWe ynemisieTcs PElIeHWI0 pPacu€THBIX W KadeCcTBEHHBIX 3amad. [lpm stom mis
pacu€THBIX 3a/Ja4 TMPUOPUTETOM SIBIITIOTCA 33Ja4d C SBHO 3aJlaHHOW (U3UYECKOHW MOJIEINBIO,
MO3BOJISAIONIUE MPUMEHSTh U3yUeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjelia Kypca, Tak U
WHTETPUPYS 3HAHUS U3 PA3HBIX pa3lesioB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCS 33/IaHUs Ha
0o0BsICHEHHE TPOTeKaHUs (PM3MYECKUX SIBJICHHI W IPOILIECCOB B OKPYKAIOIIEH XU3HU, TpeOyrolue
BEIOOpA (PM3UUYECKOW MOJIEIH JIS CUTYAIUH MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimu PI'OC COO k MaTepualbHO-TEXHUYECKOMY OOECIICUEeHHIO
yuebHOro nponecca 6a30BBIH YPOBEHb Kypca (PM3UKH Ha YPOBHE CPEAHEr0 00IIEro o0pa3oBaHus A0OJIKEH
M3y4YaThCs B YCIOBHSAX IMPEAMETHOTO KaOWHeTa (PM3MKHU WM B YCIOBUSAX HMHTETPUPOBAHHOTO KaOHWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabwHere (U3MKM MOIDKHO OBITh HEO0OXOIMMOe



nabopaTopHOoe 00OPYZOBaHUE MJIs BHITIOJHCHHS YKa3aHHBIX B IMPOTpaMMe IO (U3NKE YICHUYIECKHUX
MPAKTHUYECKUX paboT U AEMOHCTPAIIMOHHOE 000pYTIOBaHHE.
OCHOBHBIMH LIEISAMH H3YYCHUS (DU3HKH B 00IIIEM 00pa30BaHUH SBIISIOTCS:

¢dopMHupOBaHNEe MHTEpeca W CTPEMIICHHsI OOyYaroIIUXCsl K HAYYHOMY H3YUCHHIO HPUPOJBL,
pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE  TPEACTaBICHMH O  HAayyHOM  MeETOne TO3HaHus ©  (HOpMHpPOBaHHE
HCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPYKaOLIUM SIBIICHUSM;

(opMHpOBaHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa H3y4eHHs] OCHOB CTPOCHHUSI MaTEepUn
1 QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢dopMHupOBaHNE YMEHWI OOBSACHATH SBJICHHS C HCIOJB30BaHHEM (HU3MUSCKUX 3HAHUH U
Hay4YHBIX JIOKA3aTeNbCTB;

(dbopMHupOBaHNE TpEeACTaBICHUNA O poiau (U3MKK AJIsl Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH.

JocTimkeHne 3TUX Lelell 00ecreynBaeTcsl PEIICHHEM CIEAYIOIIX 33/1ad B MPOLECCe M3YyUCHUs
Kypca (DU3HKH Ha yPOBHE CPeIHEro o0mero oopa3oBaHus:

nproOpeTeHne CUCTEMBI 3HAHUH 00 00X (U3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKIIIOYAss MEXaHUKY, MOJIEKYJSPHYIO (QH3HKY, JJIEKTPOAWHAMUKY, KBAaHTOBYIO (H3HKY U
9JIEMEHTHI acTPOPU3HUKH;

(dbopMHpOBaHNE YMEHUH MPUMEHSTH TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS (QH3MUYECKHX
SIBJICHUH B MIPUPOC W JUTA NPUHATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HMU;
OCBOGHHE CIIOCOOOB pEIICHHS PAa3IHYHBIX 3a7ad C SBHO 3aTaHHOM (H3MYECKOH MOJEIbBIO,
3a7a4, IOPa3yMEBAIONINX CAMOCTOSATEIBHOE CO3MaHue (U3MYECKOH MOJENH, aJeKBaTHOMN
YCIIOBHSM 3a/1a4H;

NOHMMaHWEe (U3MYECKUX OCHOB M TIPHHIMIIOB JEHCTBHS TEXHHYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOLIYIO CPEay;

OBJAJICHUE METOJAMH CaMOCTOSITEIHHOIO IUIAHMPOBAHUS W NPOBEACHHS (U3MUECKUX
IKCIICPUMEHTOB, aHalM3a M HMHTEPIpeTanud HHGPOPMAIMH, ONPENeNICHUS JIOCTOBEPHOCTH
HOJy4EHHOTO pe3yJIbTaTa;

CO3JJaHUE YCIOBUH JUIi DPa3BUTHS YMEHUH IPOSKTHO-MCCIIEAOBATEIBLCKON, TBOPYECKOM
JIeSATeIILHOCTH.

Ha uzyuenue ¢usuku B 10 kmacce orBoxutest 102 gaca.
[Ipemmaraemplii B mporpamMme 1o (u3MKe IepedeHb JIa0OpaTOPHBIX M MPAKTUYECKHX padoT

SBIISIETCS PEKOMEH/IOBAaHHBIM, YUYHTENh JIeJaeT BBHIOOp MpOBEIeHHs JTa0OPAaTOPHBIX PadOT U OIBITOB C
Y4ETOM WHANBUIYATEHBIX 0COOCHHOCTEH 00yYarommxcsl.



COJEP)KAHUE OBYYEHUSA

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI0 MO3HAHUS
O®uszuka — Hayka O npupoje. Hayunble MerTonbl IO3HaHUS OKpyKawolero wmupa. Poub
9KCIEPUMEHTA U TEOPUH B POLIECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanue GU3NUECKUX BICHUHN U TpolieccoB. Hayunsie rumoressl. dusnueckne 3aKOHbBI U
TeopuHd. [ paHULIBI MPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB. [I[pMHIINT COOTBETCTBHSL.

Ponb 1 MecTo Qusuku B HOpMUPOBaHUK COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B MIPAKTUYECKOM
JIeSITENIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorossle 1 U POBbIE N3MEPHUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATIHUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBmkeHue. OTHOCHUTEIBLHOCTh MEXaHMYeCKOoro nBrokeHus. Cucrema oOTCUéTa.
Tpaexropus.

[Tepemerienre, CKOPOCTH (CpeaHSISE CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHHE MaTepHaIbHOM
TOYKH, UX MIPOEKIIUH Ha OCH CUCTEMBI KoopauHat. CloKeHre IEPEMEIICHUN U CI0XKEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE JBIXKeHHE. [paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIIICHUS MaTEPHAILHON TOUYKHU OT BPEMEHH.

CBo0OoHOE TIajicHue. Y CKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonuneitHoe npmwkenue. [[BrxeHue MaTepUATIbHON TOYKH MO OKPYKHOCTH C MOCTOSIHHOM I10
MOJIYJIF0O CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEWHAas CkopocTh. Ilepuoj W yactoTa oOpalleHus.
LlenTpocTpeMHUTENTFHOE YCKOPEHHUE.

TexHUYecKHe yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHEe: CIHIOMETp, IBW)KCHHE CHapsJIOB,
[ENTHbIE U peMEHHBIE TIepeTadm.

Lemoncmpayuu

Mopnenb cucTeMbl 0OTCUETA, WILTFOCTPAINS KHHEMATHIECKUX XapaKTePUCTHUK JIBHKEHISL.

[IpeoOpazoBanue MBMKEHHI C HCIIOIB30BAHUEM TMPOCTHIX MEXaHU3MOB.

[lagenne Tenm B BO3MyXe U B pa3pekeHHOM MTPOCTPAHCTRBE.

HaGmronenue nemxenns tena, OpOMIEHHOTO O] YIIIOM K TOPU30HTY W TOPH3OHTAIBHO.

Nzmepenne yckopeHusi CBOOOIHOTO TaIeHUsI.

Harmpapnienue cKOpOCTH MPH IBUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

Nzydenne HepaBHOMEPHOTO ABMKEHUS C IIEJIBIO OMPEIEIeHNsI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHONICHUS MEXIY NyTSAMH, MPOWJSHHBIMH TEJIOM 32 IIOCIE0BATEIbHbBIE
paBHBIE TIPOMEXYTKH BPEMEHH IPH PABHOYCKOPEHHOM [BIDKEHHHM C HAYAIBHOW CKOPOCTHIO, PaBHOU
HYITIO.

Nzydenune nBmKeHUS MapHUKa B BA3KOW KHUIKOCTH.

W3ydeHue nBrkeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

IIpunuun otHocutenbHocTH ["anmuies. IlepBeiii 3akon HeiloToHa. WHepruanbHble CHCTEMBI
oTcuéTa.

Macca Tena. Cwra. [puanum cynepmosunuu cuil. Bropolt 3akoH HeloToHA a1 MaTepuanbHOU
Touku. Tperuii 3akoH Hpr0TOHA 111 MaTepuanbHBIX TOYEK.

3akon BcemupHoro tarorerns. Criia TskecTu. [lepBast kKocMugeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH 'yka. Bec tena.



Tpenune. Bugpl Tpenus (mokos, ckoibxkeHus, kadenws). Cunma Tpenusa. Cyxoe Tpenue. Cuia
TPEHUs CKOJbKEHHA U cuiia TpeHus nokosi. Koadgduuuent tpenns. Crina cOnpoTHBICHUS MPU ABHKCHUN
Tena B XKHUIKOCTH WUJIH rase.

[TocTynarenbpHOE U BpalaTeIbHOE IBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MoOMeHT CHIIbl OTHOCUTENBHO OCcH BpaleHus. [Inedo cumnsl. YcnoBus paBHOBECHs TBEPIOTO Tea.

TexHndyeckue ycTpoWCTBAa M NPAKTHMYECKOE MPHUMEHEHHWE:  TOALIMIHMUKY, JABM)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue uHepIUM.

CpaBHEHHME Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnosxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT eOpMaLny.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U MaJCHUU.

CpaBHeHHE CUJI TPEHUS MTOKOS, KaYeHHS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOro Tena. Buibl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomoi

N3yuyenue nBukeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIONIMX B MPY)KUHE M PE3HHOBOM 00pasIe, OT
ux nedopMarim.

HccnenoBanne yciaoBHI paBHOBECHS TBEPAOTO Tela, HIMEIOLIETO OCh BPAICHMS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

HNmnynec MaTepuaibHOM TOYKM (Tena), CUCTEMBl MaTepHalbHBIX TOueK. Mmmynsc cuimbsl u
WU3MEHEHHUE UMITyJIbCa Tella. 3aKOH COXPAHEHUS UMITyJbca. PEakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTE CUIIBI.

Kunerndeckas sHeprusi MaTepuaibHON TOUKH. TeopemMa 00 N3MEHEHUN KHHETHYECKOW SHEPTHH.

IlorenunanbHas sHeprus. lloTeHuumanbHas OBHEPrusi ynpyro Ae(GOpMHUPOBAHHONW NPY>KUHBIL.
[ToreHunanbHas HEPrys Tejaa BOIU3K HOBEPXHOCTH 3eMIIN.

IToreHuranbHpIe U HENMOTEHIMAIBHBIE CHIIbl. CBsI3b paObOTHl HENMOTEHIUAIBHBIX CUJI C U3MEHEHUEM
MEXaHWYECKOW IHEPTHH CUCTEMBI T€N. 3aKOH COXPaHEHUSI MEXaHUUECKOM SHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4YecKkre yCTpOHCTBa M MPAaKTUIECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET,
JIBUKEHHE PAKET.

Lemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHMUE.

Ilepexon NOTeHIMATBEHON 3HEPIUY B KUHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

W3yuyenne abCOMIOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO TBYX OJMHAKOBBIX HUTSHBIX MAsSTHUKOB.

HccnenoBanue cBsi3u paOOTHI CHJIBI ¢ M3MEHEHHEM MEXaHHMYECKOH SHEepruM Tejla Ha NpUMepe
pacTsDKEeHUS] pe3NHOBOTO KTyTa.

Paznen 3. MoJiekyasipHas pu3nKa 1 TepMOAUHAMHAKA
Tema 1. Octosvt MONEKYAAPHO-KUHEMUYECKOT meopuu
OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM M UX ONBITHOE OOOCHOBaHUE.
BpoynoBckoe pBmwkenue. Juddysusa. Xapakrep nBMKEHHS W B3aUMOJCHCTBUS YaCTHI] BEIIECTBA.
Mopnenu cTpoeHUs Ta30B, KUIAKOCTEH U TBEPIBIX TEN U OOBSICHEHUE CBONCTB BEUIECTBA HA OCHOBE ITHX
Mozeneld. Macca u pa3mepsl Mojiekyi. KonuuectBo BemectBa. [loctosiHHas ABoraapo.
TemnoBoe paBHoBecue. TemmnepaTtypa u e€ usmepenue. lllkana remnepatyp Llenbcus.



Mopens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKOH TEOpHUHU
UAeaNbHOrO Taza. AOCOMIOTHas TemIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW SHEPruH TEIIOBOTO
nBrkeHHs dactul] rasa. llkama temnepatyp KenbsBuna. ['a3oBble 3akoHBl. YpaBHeHue MeHpaeneeBa—
Knaneiipona. 3axon lanpToHa. M30mpoieccsl B H1€aIbHOM rasze ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npencraBaeHne H30IPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOWCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, (hoTorpadmu MOJIEKYNl OpraHuYecKuX
COEIHECHU.

OnbITel 10 TU¢PY31N KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBH)KECHUSL.

Mogens onbita LTepHa.

OnBITHI, JOKA3BIBAIOLIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHSL.

Mopnens, WITIOCTpUPYIONIAs MPUPOAY JAaBJICHHS ra3a Ha CTEHKH COCY/a.

OnBITHI, WITIOCTPUPYIOLIUE YPAaBHEHNE COCTOSHNUS UACATBHOIO Ta3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

OmnpeneneHne Macchl BO3[yXa B KIACCHOW KOMHATE€ Ha OCHOBE M3MepeHHH 0OBbEMa KOMHATEHI,
JaBJICHUA U TCMIIEPATYpPhbl BO34yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS pa3peKeHHOTO rasa.

Tema 2. Ocrosbl mepmoouHamurku

TepmoauHamuueckasi cucteMa. BHYTpeHHsISI SJHEpPrusi TEPMOAMHAMUUYECKON CHUCTEMBI U CIIOCOOBI
e m3meHenus. KommuecTBo TemioTsl U padora. BHyTpeHH:s 3HEprus 0ZHOATOMHOIO MICAIBFHOIO rasa.
Bunsl Tennonepenayn: TEIIONPOBOAHOCTh, KOHBEKLUS, U3IyUeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonuuecTBo TEIIIOTHI IpH Temjionepeaade.

[lonstne 06 amgmabaTtHOM mpomecce. IlepBriit 3akoH TepMmomuHamuku. llprMeHeHHe mnepBoro
3aKOHa TEPMOIUHAMUKY K H30mpoueccaM. I padudeckas nHTepnpeTanus paboTsl rasa.

Bropoii 3axoH TepmoauHaMukn. HeoGpaTuMocTh IpoIieccoB B IPUPOJIE.

TenmoBele Mamuabl. [lpuHIMTBL MeHCTBUSA TerUIOBBIX MammmH. [IpeoOpazoBaHust »HEprum B
TemmoBbix MamuHax. Kos¢g¢unuent mnomnesnoro neiictBust temnoBoi mammuel. Lukn KaprHo u ero
K03(pPULIHEHT MOJIe3HOTO ACHCTBHUA. DKOJOTHYECKHE NPOOIEMBI TETJIOPHEPTETHKH.

TexHHUeCKHe YCTPOWCTBA W TNPaKTHYECKOE NPUMEHEHHUE: [BUraTelb BHYTPEHHETO CrOpPaHMUS,
OBITOBOM XOJIONMIIBHUK, KOHIAUIIMOHEP.

Lemoncmpayuu

W3meHeHne BHYTpEHHEH YHEPTUH Teja MPH COBEPIICHUH PaOOThl: BBUIET NIPOOKU M3 OYTBHUIKH MOJ
JefcTBUEM  CXKAaToro BO3AyXa, HarpeBaHue dS¢upa B JaTyHHOH TpyOke myTéM TpeHHsA
(BUIEOIEMOHCTpAITHS).

W3meneHnue BHyTpEHHEH SHEpruu (TeMreparypsl) Tejia Py TeIIonepeaaye.

OmnbIT 10 aAMabaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mogenu napoBoii TypOHHBI, ABUraTeNsl BHYTPEHHETO CrOPaHHs, PEaKTUBHOT'O JBUIaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3mepeHne ynenbHON TEIIOEMKOCTH.

Tema 3. Aecpezamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBaHre u KoHAeHcanus. lcnapeHue W KumneHue. AOCOJIIOTHAs M OTHOCHUTENIbHAs
BIQXHOCTh BO3Ayxa. HacelmeHHslid map. YaempHas TemioTa mapooOpa3oBaHHA. 3aBUCHMOCTH
TEMIICPATYPhI KUIICHHUA OT AaBJICHUA.

Teépnoe Teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPONHS CBOMUCTB KPpUCTAILIOB. JKuakue
kpuctayuibl. CoBpeMeHHbIe MaTepuaibl. [ImaBnenne u KpucTammu3anus. Y JeibHas TEIUIOTa IJIaBICHUS.
CyOmmmartust.

YpaBHeHHE TEIIIOBOTO Oaanca.



TexHudeckue yCTpONUCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaTIOPUMETD,
TEXHOJIOTUH MOJYYCHHS] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TApPOB.

Kunenue npu NOHM>KEHHOM JAaBICHUH.

Crioco0bl U3MEPEHHUS BIKHOCTH.

HaGnronenue HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JeMoHCTpalus KpucTaioB.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

N3mepeHne 0THOCUTETBHOM BIAXKHOCTH BO3AyXa.

Paznen 4. DnekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpu3anus Tel. DJeKTpudecKuil 3apan. J[Ba Buma siexTpudeckux 3apsaoB. lIpoBogHuKwH,
JTUDIIEKTPUKH ¥ TTOTYTIPOBOIHUKH. 3aKOH COXPAHEHUS SIEKTPHUECKOTO 3apsa.

BzaumoneiictBue 3apsioB. 3akoH Kynona. TouedyHbI SJEKTPUYECKUN 3apsll. DIEKTPUUECKOE
nosie. Hanpsbk€HHOCTD AniekTpuuyeckoro mnoss. I[IpuHimn cynepno3uuuu 31eKTpUdecKux noiei. Jlnauu
HaANPsKEHHOCTH JEKTPUIECKOTO MOJIS.

Pabota cun asnekrpoctatmueckoro moiisi. [lorenuman. Pasnocts mortenuumanos. [IpoBomHuku u
JURJIEKTPUKH B 3JIEKTPOCTaTUUYECKOM ToJje. JAuaaekTprudeckas MpOHULAEMOCTb.

OnektpoémMkocTh.  KonmeHcaTop. ONEKTpOEMKOCTh  IUIOCKOTO  KOHAEHcAaTopa.  DHEpPrus
3apsKEHHOr0 KOHJIEHCaTopa.

TexHrn4yeckne yCTpOHCTBA W MPAKTUYECKOE TPUMEHEHHE: 3JEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATHYUECKAs 3allUTa, 3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBIN anmapar,
CTPYHHBII IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUI IEHCTBHS SIIEKTPOMETPA.

B3aumoneiicTBrE Ha3JIEKTPU30BaHHBIX TEN.

ONEKTPUUYECKOE TOJIE 3aPSHKEHHBIX TE.

IIpoBOAHMKH B AIIEKTPOCTATHYECKOM TIOJIE.

DnekTpocTaTuyeckas 3amuTa.

JMdIeKTpUKH B 3J1EKTPOCTaTHIECKOM TIOJIE.

3aBHUCUMOCTb JIEKTPOEMKOCTH IIOCKOTO KOH/IEHCATOpa OT MJIONAAN TUIAaCTHH, PACCTOSHHS MEXIY
HUMH U JUDJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsuKeHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3mepenne 351eKTpoEMKOCTH KOHACHCATOPA.

Tema 2. llocmoannstii 31exkmpuyeckuil mox. Toxu 6 paznuunpix cpedax

OIEKTPUYECKUNA TOK. YCIIOBUS CYLIECTBOBAHHS 3J€KTpUueckoro Toka. Mcrounuku toka. Cuna
TOKa. IIOCTOSTHHEINA TOK.

Hanpsixenue. 3akon OMa Juist yyacTka LEenu.

OIIEKTPUYECKOE COMPOTHUBICHUE. YIEIBHOE COMpPOTUBIEHUE BelecTBa. llocnenoBaTenbHoe,
napaienbHOe, CMEIIAHHOE COeTMHEHNUE TPOBOHUKOB.

Pabora snektpuueckoro Toka. 3akoH [xoyns—Jlena. MoIHOCTE 3JIEKTPHYECKOTO TOKA.

DIEKTPOABIKYIIAs CHJla U BHYTPEHHEE COMPOTUBIICHUE UCTOYHHKA TOKa. 3akoH OMa 11l OJIHOM
(3aMKHYTO) 3nekTprudeckol nernu. KopoTkoe 3aMbikaHue.

OIEKTpOHHAsI MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb COMPOTHUBICHUS METAIJIOB OT
TeMrepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYecKui TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.



HonynpoBoguuku. CoOCTBEHHAs U IPUMECHAs MPOBOAMMOCTD MOTYNPOBOAHUKOB. CBOKCTBa p—N-
nepexoza. [lomynpoBoJHHUKOBBEIE TPUOOPHI.

ONeKTpUYECKUI TOK B pacTBOpPax M pacIuiaBax IEKTPOIUTOB. DIEKTPOIUTHYECKAsS TUCCOLIHAIIUS.
ONeKTponu3.

OnekTpuyeckuil TOK B razax. CaMOCTOATENbHBII M HECAaMOCTOATENbHBIM pa3psl. MonHus.
IIna3zma.

TexHn4yeckre ycTpoWcTBa M MpaKkTUYECKOe IPHUMEHEHHE: aMIIepMETpP, BOJIBTMETP, PpPEeocTar,
WCTOYHUKH TOKA, JJIEKTPOHATrpeBaTeNbHBIC NPUOOPHI, 3IEKTPOOCBETHTENbHBIE MPUOOPHL, TEPMOMETP
COIIPOTHBIICHUSI, BAaKyyMHBIH JHOJ, TEPMUCTOPHI M (OTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIH AHO,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cumbl TOKa U HAIPSKEHUS.

3aBUCHMOCTb CONPOTUBIIEHNS LWJINHAPUYECKUX NMPOBOAHUKOB OT JJIMHBI, IIOMIAU TOIEPEYHOTO
CEYEHHUS U MaTepHana.

CMeniaHHOe COeAMHEHUE POBOAHHUKOB.

IIpsimoe u3mepenue 3neKTpoaABIKYIel cuibl. KopoTkoe 3aMblkaHNEe TalbBaHUUECKOTO 3JIEMEHTa
1 OIICHKA BHYTPCHHETO COIMPOTUBIICHUS.

3aBHCHMOCTD COIMIPOTHUBJICHUSA MCTAJIJIOB OT TEMIICPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsit ¥ IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSSA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxkcnepumenm, rabopamopivie pabomsi

N3ydeHne cMemaHHOro COSUHEHNS PE3UCTOPOB.

W3MepeHne aIIeKTpOABIKYIIEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO CONIPOTUBIICHUS.

Habmronenue snextponmsa.

Me:xnpeaMeTHbie CBA3H

Wzydenne xypca ¢usukm 0OazoBoro ypoBHA B 10 Kiacce OCyImEeCTBISIETCS C y4ETOM
COJEPKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OMOJOIMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO ITO3HAHUS: SIBIICHHE,
Hay4Hbl (akT, rumnoresa, (U3MUEcKas BEIUYMHA, 3aKOH, TeOpHs, HAONIOJCHHE, SKCIICPUMEHT,
MOJIETTMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuka: pelieHHE CUCTEMBbl YpaBHEHMH, NuHeWHas (yHKuus, nmapabona, runepoona, ux
rpauKy U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIHHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYIECKOE TOMKAECTBO, BEKTOPHI M UX NMPOEKIIUN Ha OCH KOOPJIUHAT, CII0)KEHUE BEKTOPOB.

buonoeus: MexaHuueckoe ABIKEHHE B XKHUBOH mpupoae, Tuddysus, 0CMOC, TEIUIOOOMEH KHMBBIX
OpraHu3MoB (BHIbI TEIUIONEPEIAauH, TEIUIOBOE PAaBHOBECHE), JIIEKTPUIECKUE SIBICHNS B )KUBOW IPUPOJIE.

Xumusi: JIUACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAsl Macca, TEMJIOBBIE CBOWMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta3oB, JIEKTPHUUECKUE CBOWCTBA
METAaJIJIOB, ANIEKTPOJIUTUYECKAs TUCCOLIMAINS, TaIbBAHUKA.

Teoepaghus: BNaXXHOCTH BO3yXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonocusa: mpeoOpazoBaHWE [BWKEHWHA C WCIONb30BAaHWEM MEXaHW3MOB, YYET TpPEHHUS B
TEXHUKE, MOAIINUITHUKH, UCIIOJIb30BAHMNE 3aKOHA COXpPaHCHUA HMMITYJIbCa B TCXHHUKE (paKeTa, BOJIOMéT n
JIpyTHe), ABUTaTellb BHYTPEHHETO CTOpaHMsA, MapoBas TypOWHA, OBITOBOW XOJOIMIBHHUK, KOHAUIIMOHED,
TEXHOJIOTUH MOJIYYCHUA COBPEMECHHBIX MAaTCpUalioB, B TOM YHCJIIC HAHOMATCpHUaJI0B, © HAHOTECXHOJIOI'UH,
JJEKTPOCTaTHYECKass 3alluTa, 3a3eMJIEHHE JIIEKTPONpPHOOpPOB, KCEPOKC, CTPYHHBIA TPHUHTED,
3JIEKTpOHArpeBaTeIbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIbHBIC IPUOOPHI, FralbBaHUKA.

11 KJIACC

Pa3nen 4. DnekTpoaHaAMHKa



Tema 3. Maznummnoe none. IneKmpomazHumnan UHOYKyus

[locrosiHHBIE MarHWUTHL. B3amMoneicTBHE MOCTOSHHBIX MarHuToB. MarHuTHoe mnoje. BekTop
MarHUTHOM WHAYKOWMH. [IpUHIMO Cynmepmo3WiuM MarHUTHBIX Toned. JIMHWM MarHUTHOW WHIYKIWH.
KapTuna nuHMI MarHUTHON WHAYKIMH TOJSI TOCTOSIHHBIX MarHUTOB.

MarnuTHOe 1oJje MPOBOJHHUKA ¢ TOKOM. KapTHHa NHHMI MHIYKIMA MarHUTHOTO TOJSI JUIMHHOTO
MPSIMOTO TMPOBOAHHMKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHMKA, KAaTYHIKH ¢ TokoM. OmeIT OpcTena.
B3aumopeiicTBue MpoOBOIHUKOB C TOKOM.

Cuna Amrniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ MoAyiab W HampaBieHUE. JIBIJKEHUE 3apsyKEHHOH 4acTHIBl B OJHOPOIHOM
MarHuTHOM nojie. Pabota cuisl Jlopenna.

SIBneHMe  JJCKTPOMArHUTHOW  WHAyKUuH. [lOTOK  BekTopa  MarHUTHOH  WHIYKIIHH.
ONEeKTPOABIIKYILAs CHJIa MHAYKIUH. 3aKOH 3JIEKTPOMarHUTHON nHAyKumuu Papajest.

BuxpeBoe anekTpudeckoe nosie. DIeKTPOABIIKYILAs CHIa HHAYKIWU B IPOBOJAHUKE, JBHKYIIEMCS
MOCTYNATEIbHO B OJHOPOJHOM MarHuTHOM TIOJI€.

ITpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHUE CAMOMHIIYKIIUN. DIEKTPOIBIIKYIIAS CUIa CAMOMHIYKIIUU.

9HCpI‘I/Iﬂ MAaraovuTHOIO IOJIA KaTyIlIKU C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

Texanueckue yCTpOfICTBa u IMPAKTUYCCKOEC MIPUMCHCHHEC! IIOCTOSHHBIC MAarHurThl,
QJICKTPOMArHuThl, 3JICKTPOABUI'ATECJIb, YCKOPUTCIIN JIEMCHTAPHBIX YaCTUL, MHAYKIIMOHHAA IIC€Yb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MATHUTHBIM TIOJIEM.

JlvHMM MHAYKIUA MarHUTHOTO TIOJIS.

BzaumopeiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SBnenue 3MeKTPOMarHuTHON MHAYKLIUH.

[IpaBuio Jlenna.

3aBUCHMOCTb DJIEKTPOIBIKYIIEH CHITBI MHIIYKITUHM OT CKOPOCTH M3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHAYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

N3ydeHnne MarHuTHOTO TOJIS KATYIIKH C TOKOM.

HccnenoBanne necTBUS TIOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanne sSBIEHUS IIEKTPOMATHUTHOW WHAYKIINH.

Paznen 5. Kose6anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHuble KOaeoanus

KonebartensHas cucrema. CBOOOIHBIE MexaHWYeckhe KojeOaHus. ['apMoHHMUeckue KoleOaHWs.
[lepuon, wacrora, ammmutyaa u ¢aza konedanwid. [IpyknHHBIA MasTHHK. MaTeMaTHUYeCKH MasTHUK.
YpaBHeHHE TapMOHUYECKHUX KoyieOanuid. [IpeBpaiienue SHEPTUM MPU rapMOHUYECKUAX KOJeOaHUsIX.

KoneOarenbHblii  koHTYp. CBOOOJHBIE  DJIEKTPOMATrHUTHBIE  KOJIGOAHWS B WACATBHOM
KoJIe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHHYECKHUMH W DJIEKTPOMAarHUTHBIMH KOJEOaHUSIMHU.
®dopmyna TomcoHa. 3aKOH COXPAHEHUS SHEPTUU B HJICATBEHOM KOJIe0aTEIIEHOM KOHTYPE.

IIpencraBinenne o 3aryxarommx KoJieOaHUAX. BBIHYXJIEHHbBIE MEXaHUYECKHE KOJCOaHMUS.
Pe3onanc. BeiHyKI€HHBIE 2IEKTPOMAarHUTHEIE KOJIeOaHus.

Ilepemennbiit Tok. CuHHYcCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTF NEPEMEHHOTO TOKA.
AMIIIUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U HATIPSKEHUSL.



Tpancdopmatop. IlpousBoncTBo, mepenadya ©  MOTPeOJCHUE  DANEKTPUUIECKOH  DHEPruu.
OKOJIOTMYECKHE PUCKH TPU MPOU3BOJCTBE IEKTPO3HEprun. KynbTypa HCHOIB30BaHMS NEKTPOIHEPTUU
B MTOBCETHEBHOM XKU3HU.

TexHn4yeckue ycTpoWCTBA M MpPAKTHUECKOE IMPUMEHEHHUE: 3JEKTPUYECKHI 3BOHOK, TE€HEepaTop
MEPEMEHHOT0 TOKa, TMHUU AJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KojieOaTeNbHOH CHCTEMBbl (TIPYKHHHBIA WM MaTeMaTHYECKHM
MAasITHUK).

Habmionenue 3atyxarommx KojaeOaH.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUM.

Habmionenue pe3oHanca.

CB0OOIHBIC 3JICKTPOMATrHUTHBIE KOJIEOaHUsI.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANpPsDKEHHUS OT BPEMEHM) JUIS AJIEKTPOMArHUTHBIX
KoJIeOaHuii.

Pe3onanc mnpu mocnenoBaTENbHOM COEAMHEHUH PE3UCTOpa, KaTYUIKW WHAYKTUBHOCTH U
KOHJIeHCaTopa.

Mojienb TUHUM 3JIEKTPOTIEpeIadH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HccnenoBanne 3aBUCHMOCTH NIEpUOJia MaJIbIX KOleOaHui Tpy3a Ha HUTU OT JUIMHBI HUTH M MacChl
rpysa.

HccnenoBanue MepeMEHHOrO0 TOKA B LEMU U3 IMOCIEIOBATENBHO COEIMHEHHBIX KOHIEHCATOpa,
KaTYLIK{ U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHBLE B0JIHbL

MexaHnyeckue BOJHBL, yCIOBHs pacnpoctpaHeHusa. [lepuon. CkopocTh pacnmpOoCTpaHEHUs U
JuTHA BONHEL [lomepeunsie u mpomonsHbie BOMHEL. VHTephepeHtns 1 tudpakiws MeXaHHIeCKUX BOJIH.

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

OJIEKTPOMAarHUTHBIE BOJIHBI. YCJOBHUSl M3IYYEHHUS OJJIEKTPOMArHUTHBIX BOJH. Bzaumuas
opueHtauus BekTopoB E, B, V B snektpoMarnutHoil BosiHe. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH:
OTpakeHWe, MPEIIOMIICHUE, MOJSIpU3alys, qudpakuus, naTepdeperius. CKopocTh IMEKTPOMArHUTHBIX
BOJIH.

[Ikana 3meKTpOMarHuTHBIX BOJIH. [[puMeHeH e AIeKTPOMarHUTHEIX BOJIH B TEXHUKE U OBITY.

[IpuHIUMIBEI paaAUOCBsI3U U TeNEeBUICHUA. Paquonokanusi.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbl.

TexHuueckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMILIMHE, pajgap, paauoNpUEMHUK, TEJIEBU30p, AHTEHHA,
tenepon, CBYU-neus.

Lemoncmpayuu

O0pazoBaHue U pacIpoCTpPaHEHUE MONIEPEYHBIX U TPOIOJIEHBIX BOJH.

KoneGmrommeecs: Teno Kak HCTOYHUK 3BYKa.

HabnroneHre oTpaeHUs! ¥ IPETOMIICHHSI MEXaHHYECKHX BOJIH.

Hab6nronenue unrepdepeHyn u muppakiini MEXaHUIECKUX BOJH.

3BYKOBOI pe30HAHC.

HaGuroieHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIMTYI0H M 4aCTOTON KOJIeOaHHH.

HccnenoBanne CBOWCTB SIEKTPOMATrHUTHBIX BOJH: OTPaKEHUE, MPEIOMIICHHE, MOJSPHU3aIH,
Judpakiys, uHTepdepeHIus.

Tema 3. Onmuka

T'eomerpuueckas ontuka. IIpsMonuHeliHOE paclpocTpaHEHHWE CBETa B OJIHOPOJHOW cpene. Jlyd
cBeTa. ToueuHblit HICTOYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaykeHMsI cBeTa. [locTpoeHre n300pakeHUH B IJIOCKOM 3epKalie.



[Ipenomnenue cBera. 3akOHBI TpeJOMIICHHS cBeTa. AOCONIOTHBIM MOKa3aTellb MPETOMICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpeaenpHpli yro NOMHOT0 BHYTPEHHETO OTPayKEHUS.

Hucnepcus cBera. CioxHbIl cocTaB 6enoro cera. L{BeT.

Cobupatomiue U paccenBarolue TUH3bl. ToHKas auH3a. DOKyCHOE paccTOSIHUE W ONITUYECKAs CHJla
TOHKOH nuH3bL. [TocTpoeHne n300paskeHuid B COOMPAIOIINX M pacCenBalOMmuX JuH3ax. PopMmyna TOHKOH
JIUH3BL. YBEJIWYEHHE, 1aBaeMOe JIMH30M.

IIpenensl npUMEHMMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHbIE HWCTOYHUKH. YCIOBUSI HAOIIOACHUS
MaKCUMyMOB W MHUHHMYMOB B HHTep(EpPEHIHOHHON KapTUHE OT ABYX CHH(Aa3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaknus ceeta. Judpaknuonnas pemérka. Y cioBre HaOMIOACHUS TJIABHBIX MaKCUMYMOB TIPH
najiecHN MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

Ilonsipusanus ceera.

TexHuueckre ycTpoiicTBAa M MPAaKTUYECKOe MPHUMEHEHHE: OYKH, Jyna, ¢oroammnapar,
MPOCKIMOHHBIA anmapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, IU(paKIHOHHAs peméeTka,
TOJIIPOU.

Jlemoncmpayuu

[MpssmMonuHEliHOE pacTipoCTpaHEHUE, OTPaKEHHE U MTpeoMiieHHe cBeTa. ONTHYECKUE MPUOOPEI.

IlonHOE BHYyTpeHHEE OTpakeHne. Mojienb CBETOBO/IA.

HccnenoBanue cBOMCTB M300paKEHUA B JIMH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny creta.

HabGmronenue mudpaxnum cera.

HabGmronenue mucnepcuu ceera.

[Tonmy4eHue crekTpa ¢ HOMOLIBIO IPU3MBI.

[lomydeHue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

Habmronenue nmomnsipu3auu cBera.

Yuenuueckuii sxcnepumenm, rabopamopiwvie pabomsi

W3mepeHne nokaszaress NpesIOMIICHHS CTEKJIA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Habmionenue aucnepcuu ceera.

Pa3znen 6. OcHOBBI CIeNMAJIBHON TEOPUU OTHOCUTEIBLHOCTH
I'paHnLBI  IPUMEHUMOCTH  KJIACCUYECKOW MexaHuku. llocTynarel crenuanbHOW — TEOpUM
OTHOCHUTENIbHOCTH: WHBAapPHAaHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyMe, NMPHUHIUI OTHOCHUTEIHLHOCTH
OUHIITENHA.
OTHOCUTENBHOCT OTHOBPEMEHHOCTH. 3aMENJICHNE BPEMEHH U COKPAIICHUE JITHHBI.
OHeprus U UMITYJIbC PEISTHBUCTCKOMN YaCTHIIBL.
CBsI3p Macchl C SHEPTUEN U UMITYJIBCOM PEISITUBUCTCKOM YaCTHUIIBI. DHEPIHs MTOKOS.

Pa3nea 7. KBanToBasi ¢pusuka

Tema 1. Inemenmol K6AHMOB0U ONMUKU

®otonbl. Dopmyna [lnanka cBs3u 3HEprUn (HPOTOHA C €ro YACTOTOH. JHEPTHs U UMITYJILC (POTOHA.

OtkpeiTie u uccnenoBanue Gorodddekra. Ombitet A. T'. CroneroBa. 3akoHbl GoTOdIDdEKTA.
VYpaeHenue Duiniureiina 11t poroaddexra. «Kpacuas rpanuna» dhorosddexra.

Hasnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHUYECKOE AEICTBUE CBETA.

TexHUYecKre yCTpOWCTBAa W MPAKTHUECKOE NMPUMEHeHHue: (OTodIeMEHT, (POTOAATINK, COTHEUHA
OaTapesi, CBeTOIHOI.

Lemoncmpayuu

®Doto3PdeKT Ha yCTaHOBKE C IMHKOBOM TIACTUHOM.



HUccnenoBanue 3akoHOB BHeIHeTo (hoTorddekra.

Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Pesepdopaa mo paccesHuto o -yactuu. [ImanerapHas mopenb
atoma. [loctynatel bopa. M3nyuenune u mornomeHne (poTOHOB MpH MEPEeXoJe aroMa C OJHOTO YPOBHS
3HEpruM Ha Apyroil. Buasl cnektpoB. CekTp ypoBHEN SHEPIUH aTOMa BOJIOPO/aA.

Bonnogsie coiicTBa yactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayamu3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YECHHUE.

TexHMUECKHe YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHUE: CIEeKTPalbHBIN aHaiu3 (CIEKTPOCKOI),
na3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenre AIUHBI BOJIHBI J1a3epa.

Habmonenue nuHEHYATHIX CIIEKTPOB U3ITyUCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomal

HaGmroneHue mMHEHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCHepUMEHTHI, JIOKa3bIBAIOIIME CIOXKHOCTh CTpoeHHs siapa. OTKpbITHE pagHMOaKTUBHOCTH.
Omnwitel Pezepdopaa mo ompeneneHnto cocrtaBa paanoakTUBHOTO m3inydeHus. CpoiicTBa amb(a-, OeTa-,
raMMa-u3iaydeHus. BiusiHue paguoakTUBHOCTH Ha J)KUBBIE OPraHU3MBI.

OTkpeiTHE IPOTOHA W HeWTpoHa. HykionHas moznens siapa [eitzenOepra—lBanenko. 3apsy sapa.
MaccoBoe uncio siapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIH W TO3UTPOHHBEIM Oera-pacman. [amma-m3mydeHue. 3akoH
PanuoaKTUBHOIO pacnaja.

DHeprus CBSA3M HYKIIOHOB B sifipe. SnepHble cuisl. Jledekt maccsl siapa.

S nepuble peakuuu. JleneHue u CUHTE3 sAEp.

Snepuwiii peaktop. TepmosimepHblii cuHTe3. [IpoOneMbl W MEPCIIEKTHBHI SIIEPHON SHEPTETHKH.
DKOJIOrHM4eCKUe aCIeKThl SIepHON SHEPIeTHKY.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeToapl HabIIOAECHUS U PErUCTPALMH 3JIEMEHTAPHBIX YaCTHII.

ODyHnaMeHTaNbHbIE B3aUMOACHCTBHA. ENMHCTBO (hM3HMUeCcKOi KapTHHBI MUDA.

TexHHUECKHE YyCTPOMCTBA U NPAKTHYECKOE PUMEHEHHE: T03UMETp, Kamepa BunbcoHa, simepHbli
peaxTop, aToMHast boMOa.

Lemoncmpayuu

CuéTYMK NOHM3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

HccnenoBanne TpekoB yacTuIl (110 TOTOBBIM (OTOTpadusiM).

Pasnes 8. D1eMeHTBI ACTPOHOMHUH M ACTPO(PUIUKH

Oranbl pa3BuTUSA acTpoHoMUH. [IpukiagHoe U MUPOBO33PEHUECKOE 3HAUEHHUE ACTPOHOMUHU.

Bun 3Bé3mHOTO Heba. Co3Be3aus, spKue 3BE3IbI, IIAHETHI, UX BHIUMOE JBHKCHUE.

CosiHeuHas cuctema.

Connue. ConHeuHnass akTUBHOCTh. McTounuk sHepruu ConHua W 3BE3N. 3BE3MABI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpamMmma  «CHEKTpaldbHBIA  KJacC —  CBETUMOCTB». 3BE3IBl  TJIABHOM
MOCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY» JUIsl 3BE3] TJIABHOM MOCIIEI0BATEIHLHOCTH.
Buytpennee crpoenue 3BE31. CoBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boonuu ConHIa u
3BE3]1. DTamnbl )KU3HU 3BE3I.



Mneunsiéi Ilyte — nHama [amakTtuka. [lomoxenue u aBwxkeHue Conuua B [Namaktuke. Tumsl
rajlakTuk. PagroranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax ralakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ia. Pasoeranue ramaktuk. Teopust Bonbiioro
B3phIBa. PennkToBOE H3NTyUueHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie nmpobaemMbl aCTpOHOMHU.

Yuenuueckue nabnooenus

Habmionenust HEeBOOPYKEHHBIM TJIAa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKEHUH st
OTIpeJieNICHHsI TIOJIOKEHH HEOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOTro
MIOJTyIIAPUA U SIPKUE 3BE3 MBI

Habmonenus B Teneckon Jlynsl, mmaner, Mieunoro [lytu.

Odo0maroniee MOBTOpeHHE

Ponb ¢usukm u acTpoHOMHHM B 3KOHOMHYECKOH, TEXHOJOTHUYECKOW, COLUAIBHON M ITHYECKOM
cdepax AesTeNbHOCTH YelIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOW Hay4YHOU KapTHHE
MUpa, PoJib (PU3NIECKOH TeopuH B (HOPMUPOBAHUH TPEACTaBICHUN O (PU3NUECKONW KapTHHE MUPa, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUH O
MIpUpO/IE.

Me:knpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukn ©6azoBoro ypoBHS B 11 Kkiacce ocCymiecTBIsieTcss € Y4ETOM
COJIepKATENIbHBIX MEXKIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHUKH, OHMOJOTHH, XUMHHU, Teorpaduu u
TEXHOJIOTHUH.

Meoicnpeomemusie nowsimus, CBS3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO IMO3HAHHS: SIBICHUE,
Hay4yHbId (akT, THUMOTe3a, (U3NYECKas BEIWYNHA, 3aKOH, TEOpHs, HaOIOJIeHHe, SKCIIEPHMEHT,
MOJEIIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pemieHue CUCTEMBl YpaBHEHHN, TPUTOHOMETpHUYECKUe (DYHKITUHN: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUICOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M HX MPOEKIUH Ha OCHU
KOOpDIWHAT, CJIO)KCHWE BEKTOPOB, IPOW3BOJHBIC DJIEMEHTAPHBIX (YHKIHHA, TPH3HAKK MOJ00HUS
TPEYTOJIBHHUKOB, OTIPEIETICHNE TUTOIIAIH IIOCKUX (GUTYp U 00bEMa Tell.

buonocus: snexTpuyecKkue SBICHHS B JKMBOM TPHPOJE, KoieOdaTenbHbIE IBIKEHHS B JKHBOU
MPUPOIE, ONITUYECKHUE SIBJICHUS B )KUBOU NMPUPOJE, IEUCTBUE PaAUAIlU Ha dKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTANIMYECKas CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAILHBINA aHAN3.

leocpagpua: ™arHWTHBIE TIONMIOCa 3€MIIM, 3aJeKM MArHUTHBIX pPyAd, (QOTOChEMKA 3EeMHOM
MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSCEHU.

Texnonocusi: JAVMHUM BJIEKTPOIEpPENay, TIEHEPATOpP IMEPEMEHHOTO TOKa, 3JIEKTPOJBHUraTelNb,
WHAYKIMOHHAS Te4b, pajaap, paAHuoONpUEMHUK, TENeBU30p, aHTeHHa, Ttenedon, CBU-meus,
MPOEKIIMOHHEKIH armapar, BOJJOKOHHAs OIITHKA, COTHEYHAs OaTapesl.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUsSI IIPOI'PAMMBI IIO ®HU3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUSA

OcBoenne ydeOHOTO mpenmera «@u3mKa» Ha ypOBHE cpenHero obmero odpasoBaHus (0a30BBIN ypOBEHB)
JIOJDKHO 00ECHEYHTh AOCTH)KEHHE CIIEAYIOUINX JIMYHOCTHBIX, METAPEAMETHBIX M MPEIMETHBIX 00pa3oBaTeIbHBIX
pEe3yIbTaToB.

JIMIYHOCTHBIE PE3YJIBTATBI

JInqHOCTHBIE pE3yIbTaThl OCBOEHMA ydeOHOro mpenmera «DHU3MKa» MODKHBI OTPaXaTh T'OTOBHOCTh M
CHOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEW MO3HIHCH JTHMIHOCTH, CHCTEMOM
LEHHOCTHBIX OPHEHTAIM{, TO3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM HEHHOCTSIM
pOCCHICKOTO 0O0IIeCTBa, paclUIMpeHUe JKU3HEHHOTO OIbITa W ONbITa JAEATEIBHOCTH B MpoLEcce pean3alnuu
OCHOBHBIX HAIIPABJICHUH BOCIIUTATEIbHOHN JIESITENFHOCTH, B TOM YHCIIE B YaCTH:

1) rpa’xJaHCKOT0 U MaTPUOTHUECKOE BOCIIUTAHNUS;

2) HpPaBCTBEHHOT'O BOCITUTAHUS,;

3) 3CTETHYECKOTO BOCIIUTAHMS;

4) TpyROBOTO BOCTIUTAHUS;

5) UEHHOCTH HAYYHOTO MTO3HAHHUSI.

METANPEJIMETHBIE PE3YJIBTATDBI
K MeranpeqMeTHbIM pe3ysibTaTaM OTHOCSITCS:
1) mno3HaBaTenbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS;
2) 0a30BbIC JOTUYECKUE AEHCTBUS;
3) 0a30BbIe UCCIEI0BATEIBCKUE ICHCTBHS;
4) pabora ¢ uHpOpMAaIHEi;
5) Camoopranu3arys 1 CaMOKOHTPOJIb;

HNPEIMETHBIE PE3YJIBTATBI

K konmy oOyuyenuss B 10 kijiacce TpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh Y 00YUAIOIIMXCS YMEHHH:

- IEMOHCTPUPOBAThH HA MIPUMEPax poiib U MecTO (prU3MKH B (POPMUPOBAHNH COBPEMEHHOW HayYHOW KapTHHBI
MUDA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B IPAKTUUYECKOH IEATENbHOCTH JIOACH;

- YUUTBIBATh FPAHUIIBI IPUMEHEHUS N3YUSHHBIX (PU3NUECKUX MOJIeIIeH: MaTepruaibHasi TOUKa, MHepIHaIbHast
cucreMa oTcuéTa, abCOIOTHO TBEPOE TEJIO, UICANIbHBIN ra3, MOAEIN CTPOSHHUS I'a30B, )KUAKOCTEH M TBEPIBIX Tel,
TOYEYHBIH 3JIEKTPUUIECKHUIT 3aps/] IIPY peIIeHNH (PU3NIECKUX 3a/1ad;

- pacro3HaBaTh (u3uuecKHe sBJIEHHS (IPOLECChl) M OOBICHATH MX Ha OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYIISIPHO-KHHETHYECKON TEOPUU CTPOEHHS BEIIECTBA U AIIEKTPOANHAMUKH;

- ONWCBHIBATh MEXAHWYECKOE [BIDKCHHE, WCIONb3ysd (U3NUECKHE BEJIMYMHBI: KOOpAWHATA, IMYTh,
HepeMeIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUJla, UMITYJIbC Tejla, KUHETUYECKask 3HEPIUs, NOTECHLUAIbHAS
SHEpTHusl, MEXaHn4ecKas padoTa, MeXaHHYeCKasi MOIIHOCTE;

- ONMCHIBAaTh M3YYEHHbIEC TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBHIE SIBIICHUS, HCHONB3Ys (PU3MUECKUE BETMUMHBL:
JlaBJIeHME rasa, TeMIepaTypa, CpelHss KUHETHYEeCKas SHEPrusi XaoTHYECKOrO  JBUXKECHMS  MOJIEKYI,
CPEIHEKBAIPaTUIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS dHEeprus, paboTa rasza, ko3dduiment
MOJIE3HOTO AEHCTBHS TEIJIOBOTO IBUTATENIS;

- OIIMCHIBATh M3y4YEHHBIE DJIEKTPHMUYECKHE CBOWCTBA BEIIECTBA M SJEKTPUYECKHE SBIICHUS (IPOIECCHI),
UCTIONB3YS (PM3UUECKUE BETUUNHBI: JIEKTPUICCKUN 3apsil, SIEKTPUIECKOE MoJIe, HAaPsHKEHHOCTH TTOJIS, IOTEHIIHA,
Pa3HOCTh MOTEHIUAJIOB;

- OOBSCHATH OCHOBHBIE TPHUHLMIBI JEHCTBUS MAllIWH, NPHOOPOB M TEXHWYECKHX YCTPOMCTB; paziauyarh
yCIIOBHA UX O€30MIaCHOTO HCIIOJIB30BAHMUS B IOBCEIHEBHOM JKU3HHY,

- BBINOJIHATH IKCIIEPUMEHTHI 10 HCCIEIOBAHMIO (PU3MUYECKUX SBICHUH M TIPOIECCOB C HCIOJIB30BAHHEM
NpSMBIX M KOCBEHHBIX HW3MEPEHHWH, Ipu 3TOM (QOpMYIHpOBaTh MpodieMy/3afgady M THUIOTe3y y4eOHOTO
9KCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IPEJIOKEHHOTO O00OpYyJIOBaHMs, IPOBOJUTH ONBIT M (HOPMYIHUPOBATH
BBIBOJIBI;



- OCYIIECTBIATH NpPSIMBIE M KOCBEHHBIC M3MEpPEHUs (U3MYECKUX BEJIMYMH, IPH ITOM BBHIOMpATh
OIITUMAJIBHBIH CIIOCO0 M3MEPEHHUS U HCIIOIb30BAaTh U3BECTHBIC METOIBI OLICHKH MTOIPELIHOCTEH N3MEpEHHI;

- WCCJEOBaTh 3aBHCUMOCTH MEXIY (PU3NUECKHMMH BEIMYMHAMHU C HMCIOJIb30BAHUEM NPSIMBIX H3MEpPEHHH,
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJIbTaThl OJIyYSCHHON 3aBUCHUMOCTH (PU3NYECKUX BEIUYUH
B BHZE TAaOIUI ¥ TPahMKOB, AeNIaTh BEIBOJBI IO PE3YJIBTATaM HCCICIOBAHMS;

- coOmromaTh mpaBmia 0€30mMacHOrO Tpyda IPH MPOBEACHWH HWCCICAOBAaHMA B paMKax ydeOHOTO
9KCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKON M MPOEKTHOM JESTENbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIBHBIX
YCTPOHCTB U TaOOPaTOPHOTO 0OOPYHAOBAHIS,

- pemath pacu4€THBIC 3aaYdl C SIBHO 33JaHHOW (DU3MYECKOH MOJIENbIo, UCHONB3ys (GU3MUYECKHE 3aKOHBI U
NPUHLMUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aaull BEIOMpATh (PU3NUECKYIO0 MOAEINb, BHIACIATh (U3UIECKUE BETHIHHBI
1 GopMyIbl, HEOOXOAUMBIE ISl €€ PEIIeHHs], TPOBOJUTH PACYETHI U OLIEHUBAThH PEabHOCTD HOIYYEHHOI'O 3HAYCHUS
(hm3nIecKoil BeIIMIUHEI;

- peuaTh KayeCTBEHHBIC 3a/la4d: BBHICTPAaUBATh JIOTHYECKH HENPOTHBOPEYHMBYIO LIEMOYKY pacCyXICHHH C
OIOpOH Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBICHHUS;

K koHmy oOydeHus B 11 kjaacce mpeaMeTHBIE pe3yibTaThl HAa 0a30BOM YpPOBHE MIOJDKHBI OTPaXkaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

- IEMOHCTPUPOBATH Ha IPUMEPax poiib U MecTO (PU3NKU B (POPMUPOBAHNH COBPEMEHHOW HAyYHOW KapTHHBI
MHDA;

- YYUTBHIBATh TPAHUIBI PUMEHEHUS M3YYCHHBIX (DU3HMYCCKHX MOJENCH: TOYCUHBIH JJIEKTPHYSCKHH 3apsin,
JIy4 CBCTa, TOYCYHBIH MCTOUYHHK CBETa, AACpHAsd MOACIb aToOMa, HYKJIOHHAas MOJCJIb aTOMHOI'O sJipa Ipu pCUICHUN
(bu3HMUeCKUX 3a1ag;

- pacnio3HaBaTh (PM3MYCCKHE SIBICHUS (IPOLECCH)  OOBICHATh HX HA OCHOBE 3aKOHOB JIEKTPOANHAMHKHI U
KBaHTOBOM (I)I/ISI/IKI/IZ QJICKTPHUUYCCKad NPOBOJUMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUYCCKOC, MAaronuTHOEC I[eﬁCTBHH TOKa,
B3aHMOHeﬁCTBHe MAar"iuToB, 3JICKTpOMAaruuTHasd UWHAYKIUA, [[eﬁCTBHe MAar"imMTHOro noJjig Ha MPOBOAHUK C TOKOM H
IOBIKYLIMACA 3apsj, O3JCKTPOMAarHUTHBIC KOJEOaHHWs M BOJIHBL, INPSIMOJNMHEHHOE paclpoCTpaHEHHEe CBETa,
OTpaXeHWe, NpeJoMieHHe, WHTepdepeHnrs, AUpakuus © [OIpU3alds CBeTa, JUCIEpPCHs  CBETa,
¢doroanexTpuueckuii d3pdekt (potorddekT), cBETOBOE AaBIEHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aTtoMma
BOJIOPO/Ia, ECTECTBEHHAsI M UCKYCCTBEHHAs PaIUOaKTHBHOCTD;

- BBINOJHATE SKCIICPUMEHTHI 110 HCCICAOBAHHIO (DM3HYCCKHUX SBJICHHH M IPOLECCOB C HCIOJIB30BaHUEM
OpSAMBIX M KOCBEHHBIX HM3MEPEHWi: mpu 3ToM (opMynupoBath IpolieMy/3agady W THIOTE3y Y4eOHOro
OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO O0OpYHOBaHWUS, MPOBOIAMTH ONBIT U (OPMYJIHPOBATH
BBIBOJIBL;

- OCYIICCTBIATH NpsIMBIE M KOCBEHHBIE M3MEpPeHUsT (U3MYECKUX BEJIMYMH, HPH ITOM BBIOMpATh
OITUMAJbHBIN CIIOCO0 HU3MEPCHUA U UCTIOJIL30BATH U3BCCTHBIC METOIbI OLICHKU HOFpeIHHOCTeﬁ HSMGPCHHﬁ;

- MCCJIeNOBaTh 3aBUCHMOCTH (DM3WYECKHUX BEIMYMH C HMCIOJIB30BAHUEM MPSAMBIX H3MEPEHHH: MPU ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (PMKCHPOBATh PE3YNbTAThl IOJyYEHHOW 3aBHCUMOCTH (PU3MUECKUX BEIUYMH B BHIC
Ta6J'H/II_I u I‘paq)I/IKOB, J€JIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUSA

- cobOmtoaTh mpaBuia O€30MacHOro0 Tpyda IPH NPOBEJACHUM HCCIENO0BaHUII B paMKax ydeOHOro
IKCIIEPUMEHTa, Y4eOHO-HCCICAOBATENECKON W TNPOCKTHON IEATENFHOCTH C HCIOJIb30BAaHUEM H3MEPHTEIbHBIX
YCTPOUCTB 1 1a60OPaTOPHOTO 000PYIOBAHUS;

- pemiaTh pacy€THBIE 33/1a4M C SIBHO 3aJlaHHOW (pU3NYECKOW MOJEINbI0, MCIONB3Ys (U3HYECKHUEe 3aKOHBI U
NPHUHLMIBI, HA OCHOBE aHaJIN3a YCIOBHS 3a/laud BEIOMPATh HH3HYECKYIO MOJIENb, BBIICIATh (PU3NUECKUE BEITUYHHBI
1 HopMyJIbl, HEOOXOAUMBIE JUTS €€ pelIeH s, TPOBOJUTh PACUETHI U OLICHUBATH PEATLHOCTb MOJYYSHHOTO 3HAYCHHMS
(hr3rUecKo BETUIUHBL;

- peliaTh KayeCTBEHHBIC 3aJa4d: BHICTPAWBATh JIOTMYECKH HEIPOTHBOPEYUBYIO LEMOYKY PAacCyXACHHH C
OIIOpOH Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3HUECKHE SIBIICHHUSI.
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Paznea 4. JIEKTPOJJUHAMUKA

41 DnekTpocTa 15 1 bubnnorexa [JOK
' THKA https://m.edsoo.ru/7f41bf72
TlocTosTHHEI
"
AIEKTpUYEC
49 it Tox 16 1 bubmuoreka [JOK
' ’ https://m.edsoo.ru/7f41bf72
Toku B
pa3IUYHbIX
cpenax
Hroro no pazueny 31
PeszepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO
YACOB IT1O 103 8

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.5., byxosuer b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo

«HpOCBCHICHI/Ie»

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Cupnyc Hlkomsr. ®usuka 10 UM kmaccer 2024/2025:
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