MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJIEPAILIUA
MunucrepcTBo o0pazoBanusi 1 Hayku Pecny0suku TaTtapcran
Cnacckuii MyHMIMIIAJIbHBIA PAHOH

MBOY "Bbypakosckasa COLI"

PACCMOTPEHO COT'JTJACOBAHO YTBEPXJIEHO
Ha 3aceganun [IMO 3aM. aupekropa no YBP Hupexrop MBOY
IIpoTokomr Ne 1 IIpoTokosm Ne 1 if[];}l]/i io;sfggc—om»

oT« 26 » 08 2025T. oT« 26 » 08 2025T. or« 27 » 08 2025T.

AORYMEHT ITOJIIICAH
TERKTPOHHOII O UINCBHO

CepTudmKaT 00D332BDC8IF8582D6DCIED2004E6BEEC2
Bnapgeney Wsarosa MapuHa BaagnmnposHa
[eicTsuTeneH c 17.02.2025 ao 13.05.2026

PABOYASI IPOTPAMMA
(ID 8044159)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

s ooygaromuxcs 10-11 kimaccos

KosxaeBka 2025r.



[Iporpamma 1o ¢u3uke 0a30BOro ypOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3pa0OTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHUN K pe3yinbTaTam
OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM NporpaMmbl, mpeactaBieHHbIXx B PI'OC
COO, a Takxe c yuérom (enepanbHO pabouyell MporpaMmbl BOCIHUTAHHUS U
KOHLEMUMK MpenojaBanus ydeOHoro mnpeamera «dDusuka» B 00pa3oBaTEIbHBIX
opranuzanusax Poccuiickoit deaepaiuu, peaqn3yronux OCHOBHbIE 00pa30BaTeIbHbIC
MPOrPAMMBI.

COJEPKXAHUE OBYUYEHUSA

10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOT' 0 TO3HAHMS

®uznka — HayKka o npupoae. HayuHble METOIBI MO3HAHUS OKPYKAKOLIETO MUPA.
Ponp skcnepuMeHTa M TEOpUM B MPOLECCE MO3HAHUS NPUPOALI. DKCHEPUMEHT B
pusnke.

MopenupoBanue GU3MYECKUX SIBJICHUNM M mpoleccoB. HayuHble THMOTE3BI.
duznyeckue 3aKOHbI W TEOpHUH. ['paHUIBI TPUMEHUMOCTU (U3MUYECKHX 3aKOHOB.
[IpuHUMD COOTBETCTBUS.

Poinb u MecTo ¢pu3uku B JOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI MUDA,
B IIPAKTUYECKOM IEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AmnaioroBble U HU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKCHMUSI.
Cucrtema otcuéra. TpaekTopusi.

Ilepemenienne, CKOpPOCTb (CpellHssi CKOPOCTb, MIHOBEHHas CKOPOCTh) U
YCKOPEHHUE MAaTepHalbHOM TOYKH, HX MPOEKIMM HAa OCU CHUCTEMbl KOOpAMUHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpEHHOE TpsMOJMHEHHOe mBuxkeHue. [ 'paduku
3aBUCUMOCTH  KOOPAWHAT, CKOPOCTH, YCKOPEHHs, IIyTH W [EPEMEIICHUs
MaTepuagbHON TOYKU OT BPEMEHH.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHMS.

KpuposmmHeitHoe nBrkeHue. J|BuxeHrne MaTepraaibHOM TOYKHU 10 OKPY>KHOCTH C
MIOCTOSSHHOM 110 MOJYJIK0 CKOPOCTBIO. YTIJIOBass CKOPOCTb, JWHEWHAs CKOPOCTb.
ITepuon u yactora oOpameHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.



TexHuuecknue yCTpPOWCTBA M  MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETP,
JBH>KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC IEPEAAYN.

Jlemoncmpayuu

Mogenbp cuUCTEMBI OTCYETA, WUIIOCTPALMS KHHEMATHUYECKUX XapaKTEPUCTUK
JBHOKEHUS.

[IpeobOpazoBaHue NBMKEHUM C UCIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmionenue nBrkeHUst Teina, OpOIIEHHOTO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

HanpagneHnue ckopocT npu ABUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABMXKEHUSA C LEJIbI0 ONPEACICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHONIIEHUS MEXKAY MYTSIMH, HTPOUAECHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE  PAaBHBIE MPOMEKYTKH BPEMEHM TIPU  PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydenre nBUKEHUS 1IapuKa B BA3KOM KUJKOCTH.

N3yuenne nBmxeHus Tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunumn  otHocurensbHOCcTH  ['amunes.  lIlepBeii 3akoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunuun cynepno3uiiuu cuil. Bropoit 3akon HeroToHa s
MaTepUAIbHOM TOUKHU. TpeTuii 3akoH HbploTOHA [T MaTepruaibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuia tsokecTd. IlepBas kocMuyeckast CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHust (mokosi, ckojibkeHus, kaueHus). Cuna tpeHus. Cyxoe
tperne. Cuia TpeHUs CKOJIbKEHUS U cuia TpeHus nokos. KoaddummeHt tpenus.
Cuiia conpoTUBIIEHUS MPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE U BpaniaTeIbHOE JBMKEHHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT Cuiabl OTHOCHUTEIIBHO OcCH BpameHus. I[liedo cunel.  YcinoBus
paBHOBECHS TBEPAOIO TENA.

TexHuuecknue yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHWE: MOALIMIIHUKM,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOMIUX TEN.

Bropoii 3akoH HproToHa.

N3smepenue cui.



Cnoxenue cui.

3aBUCHUMOCTbH CHJIBI YIPYTOCTH OT AepopmMaliuu.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U NIAJICHUN.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUS.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBmxeHus: Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTHA CHJI YHNPYTOCTH, BO3HHUKAIOUIMX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

UccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MeXAHUKE

NmMnynbe MarepuanbHOM TOUKM (TeNla), CHUCTEMbl MaTe€pUAbHBIX TOYEK.
NmMmnynsCc cuibl M M3MEHEHHE HWMIYJbCa TeJla. 3aKOH COXPAHEHUS HUMITYJIbCA.
PeakTtrBHOE IBUKEHHUE.

PaboTta criibl. MOIIHOCTE CHJIBL.

Kunernueckass »Heprusi marepuaibHOM TOYKUM. Teopema 00 UW3MEHEHUU
KMHETUYECKON SHEPTUH.

[Torennnanbuas >Heprus. [loTeHunanbHas YHEPTHS YIIPYTO AehHOPMUPOBAHHOMN
npykunbl. [loTeHIIMaNbHAS YHEPTHS TeIa BOJIM3U MOBEPXHOCTH 3EMITH.

[loTeHnuanbHbIe U HETIOTEHIIMATBHBIE CUJIBL. CBS3b pabOTHI HEMOTEHITUATBHBIX
CUJI C HU3MEHEHHUEM MEXAaHWYECKOW SHEpPruu CHUCTEMBbl Tel. 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycCTpoWCTBA M IMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIA MMUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHECHUS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[lepexon MOTEHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3ydenne aOCOIIOTHO HEYNPYroro ynaapa ¢ IOMOIIbI JABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3M paOOThl CHIIBI C U3MEHEHHEM MEXaHHYECKOW JHEpPrUuU
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MoJsiekyasipHas pu3uKa ¥ TepMOAMHAMMKA
Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHbBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. uddys3us. Xapakrep HABUKEHUS U



B3aMMOJICHCTBUS YaCTULl BelleCcTBA. Moaenu CTpOeHUs ra30B, KUIKOCTEN U TBEPABIX
TeN U 00OBSACHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX Mojeineil. Macca u pazmepsl
Monekyn. KonnuectBo Bemectsa. [loctosanas ABoraapo.

TemmoBoe paBHOBecue. Temmepatypa U e€ usmepenue. Illkama Temmeparyp
Lenbcns.

Mopens naeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOU
TEOpUU UACAIbHOro Tra3a. AOCOJIOTHas TeMIepaTypa Kak Mepa CpelHen
KMHETUYECKOW HDHEPTUMM TEIUIOBOIO JBWXKEHHsA vacTul raza. lllkanma temmepatyp
KensBuHa. T'a3oBble 3akoHbl. YpaBHeHHe MenaeneeBa—Knanelipona. 3akoH
HansToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'padrueckoe npeacTaBiieHre U30MPOIIECCOB: H30TEPMa, U30X0pa, N300apa.

TexHuuecknue yCTpPOMCTBA M INPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnpIThI, JOKa3bIBAIOIIUE JUCKPETHOE CTpOEHHE BellecTBa, ¢GoTorpapuu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OmnpiTel 10 TUDPY3UHN )KUIKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopnens onbita HTepHa.

OnpiTsl, JOKa3bIBAOIIHE CYLLIECTBOBAaHUE MEXMOJIEKYJISIPHOTO
B3aMMO/JICHCTBHSI.

Mopeinb, HILTIOCTPUPYIOIIAs IPUPOAY AABIECHUS I'a3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME ypPAaBHEHHE COCTOSHUS MJEAIBHOIO  Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

OnpeneneHne maccsl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE W3MEpPEHUM
00BbEMa KOMHATHI, JaBICHUS U TEMIEPATypbl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY [apaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamMuKku

TepMonuHamuueckas cucteMa. BHYTpeHHss BSHEprusi TEPMOAMHAMUYECKOUN
CUCTEMBI U crocoObl e€ u3mMeHeHus. KommuecTBo TeroTsl U pabora. BHyTpeHHss
DHEPIus OTHOATOMHOTI'O UJI€AJIbHOT O rasa. Bunsl TEILIONEPEAAUM:
TEIJIONPOBOJHOCTh, KOHBEKIMS, HW3JIy4eHHUE. YJenbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTel npu Temionepesaye.

[lonsitue 00 amumabatHOoM mporecce. [lepBblid 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHne mepBOro 3aKOHa TEPMOJUHAMHUKU K wH3ompoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs NpolieccoB B MPUPO/IE.



TeroBbie MamuHbl. [IpuHnMnbl nelcTBrs TemoBbIX MalivH. [IpeobpasoBanus
SHEPIUM B TEIUIOBBIX MamuHax. KosduiueHT mnose3HOro NeUCTBUS TEIMIOBOM
MamuHbl. [{ukn KapHo u ero xo3@GuuueHT nojae3Horo AeMcTBUs. DKOJIOTHYECKUE
pOOIEMBI TEMJIOIHEPTETHKHU.

TexHuueckue yCTpONCTBA M MPAKTUUECKOE MPUMEHEHUE: JBHUIaTelb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIOUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEH SHEpPruu Tejda MpPU COBEPIICHUU pPaOOTHI: BBLIET
npoOKKW U3 OYTBHUIKM TMOJ] JCHCTBUEM CKAaTOro BO3jyXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAECMOHCTpAITus).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OmnbIT 0 aabaTHOMY PACHIMPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoil TypOWHBI, ABUTATENs] BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATEISI.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Pazoevle nepexoonl

[TapooOpa3zoBanue u KoHjaeHcalus. VcmapeHue u kureHwe. AOCONIOTHAs U
OTHOCHUTENIbHAS BIIAXHOCTh BO3Jyxa. HacelmeHHbll mnap. YaenpHas TEmioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucramnuyeckue u amMopdHbie Teiia. AHHU3OTPONUSI CBOWMCTB
kpuctamioB. Kunkue kpuctamwiel. CoBpeMeHHble MaTepuanbl. I[lnaBinenue wu
KpUCTaITu3anus. Y nenbHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHuueckue yCTpOWCTBA M MPAKTUUYECKOE NPUMEHEHHUE: TUTPOMETP H
IICUXPOMETpP, KaJOPUMETP, TEXHOJOTUU MOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTAIUIMYECKOTO BEIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa



DneKkTpu3anus Tell. DIEKTPUYECKUN 3apsaa. J[Ba BUIA dJIEKTPUYECKUX 3aPsI0B.
IIpoBOAHUKH, TUDIIEKTPUKU U MOJYIPOBOJHUKH. 3aKOH COXPAHEHHMSI DIEKTPUIECKOTO
3apsaa.

B3anmoperictBue 3apsaoB. 3akoH Kynona. TodeuyHBIN 3IEKTpPUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsx€HHOCTh  anekTpuyeckoro mnonsd. IIpuHnun
CYIIEpHO3UIMU DJIEKTPUUECKUX TO0JeH. JIMHUM HanpsKEHHOCTU DIIEKTPUYECKOTO
TOJISL.

Pabora cun snekrpocrarnueckoro mnois. [lorenuuan. PasHOCTh MOTEHITMATIOB.
IIpoBOZHMKM W JHAJEKTPUKU B DIIEKTPOCTATUYECKOM Moje. JludnexTpudeckas
IPOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. OJEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa.
DHeprus 3apsiKEHHOTO KOHJIEHCATOPA.

TexHudyeckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTpOCTaTUYEeCKass  3alluTa, 3a3eMJIEHHE DIIEKTPONpUOOpOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN almapar, CTPYWUHBIN IPUHTEP.

Jlemoncmpayuu

Y CTpONCTBO M NIPUHIUII JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBuEe HadIEKTPU30BAHHBIX TE.

DIEKTPUYECKOE T0JIE 3apsIKEHHBIX TEJL.

IIpOBOHHMKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTbD 3JIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOpa OT IUIOIIAAH IUIACTHH,
PacCTOSIHUSA MEXY HUMU U JUDIICKTPUYECKOHN ITPOHULIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomel

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toku 6 paziuunwix cpedax

ONEeKTpUYEeCKUd TOK. YCIOBHMSI CYHIECTBOBAaHUS 3JIEKTPUYECKOTO  TOKa.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE  CONPOTHUBIICHUE. Y IEIBHOE COINPOTHBICHHE  BEIIECTBA.
IlocnenoBarenpHOE, IapAJLIEIBHOE, CMEIIAHHOE COEAUHEHUE IIPOBOTHUKOB.

PaGora snektpuueckoro Toka. 3akoH  Jxoyns—Jlemma.  MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIas CHJIa U BHYTPEHHEE CONPOTHUBICHUE HWCTOYHUKA TOKAa.
3akoH OMa [iJ1s MOJTHOM (3aMKHYTOM) 3ieKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuUE.

DNeKTpOHHas MIPOBOJANMOCTb TBEPABIX METAJIOB. 3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJUIOB OT TeMnepaTrypsl. CBEpXIIPOBOIUMOCTb.



DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBOHHUKHY. CobOcTBeHHas 151 IpUMECHAas MPOBOJUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHL.

DJIEKTpUYECKMA  TOK B pacTBOpax MW  paciuiaBax  3JIEKTPOJIUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DneKTpuYecKuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOSITENBHBIN pa3psd.
Monnus. I1na3zma.

TexHuueckue yCTpOWCTBA M MOPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJBTMETP, peoCTaT, MCTOYHMKU TOKA, OJJIEKTpOHArpeBaTesibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JTUOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh CONPOTHUBIICHUS IUINHIPUUYECKUX TMPOBOJHUKOB OT JJIUHBI,
IO TIONIEPEYHOr0 CEYEHUs U MaTepuara.

CwmeliaHHoe COeJMHEHUE MTPOBOTHUKOB.

[Ipsamoe wu3MepeHue HNEKTpOJABMKYyIIEH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBJICHHUS.

3aBUCUMOCTh CONIPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOJIUTOB.

NckpoBoii pa3psia ¥ IPOBOJAUMOCTD BO3AYyXA.

ODHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne cMenaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepeHue »IeKTpOoABMKYIIEH CHUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce ocCymiecTBIsieTCS C
YYETOM COAEPXKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH,
OuonoTNuu, XUMHH, Teorpaduu U TEXHOIOTUH.

Mescnpeomemnvie nouwsamusi, CBA3aHHBIE C HM3YYEHHUEM METOJOB HAYy4HOTO
MO3HAHUA: SIBICHHWE, HAy4YHBI (akT, THmore3a, (Qu3nMyeckas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHne CUCTEMbl YpaBHEHUM, JTUHEHas (yHKIWA, mapabona,
runepOosiia, ux TrpapuKd W CBONCTBA, TPUTOHOMETpHUUYECKHE (YHKIUUA: CHUHYC,
KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIAECTBO, BEKTOPHI
Y UX MPOEKLMH HAa OCU KOOPAWHAT, CI0KEHUE BEKTOPOB.



buonoeus: Mexannueckoe ABWIXKEHUE B KUBOM mpupojae, nuddysus, ocMmoc,
TEIJIO0OOMEH HUBBIX OPraHU3MOB (BUIbBI TEIUIONEpEeAauH, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB W MOJEKYJ, MOJb
BELIECTBA, MOJISIPHAsA Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, KUIAKOCTEW U T'a30B,
AJIEKTPUYECKUE CBOMCTBA METAIIJIOB, SJIEKTPOJIMTUYECKAS TUCCOLMALINS, FaJlbBaHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpazoBaHUE JBUKEHUHN C UCTIOIB30BAHUEM MEXaHU3MOB, YUET
TPEHUSI B TEXHUKE, MOAIIMITHUKN, HWCMOJb30BAHUE 3aKOHA COXPAHCHUS MMIIYJIbCa B
TEXHUKE (pakeTa, BOJOMET U JAPYrue), JBUTaTelib BHYTPEHHETO CrOpaHus, MapoBas
TypOuHa, OBITOBOM  XOJOJWJIBHHUK, KOHJMIIMOHEDP, TEXHOJIOTUU  TOJYUYEHHUS
COBPEMEHHBIX MAaTEpHajoB, B TOM YHCIE€ HAHOMATEPUAJIOB, U HAHOTEXHOJOTHH,
ANIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHHE JJICKTPONPUOOPOB, KCEPOKC, CTPYUHBIM
NPUHTEDP, DJIEKTPpOHArpeBaTeIbHbIE MPUOOPHI, JJIEKTPOOCBETUTEIBHBIE MPUOOPHI,
rajbBaHUKa.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[ToctosiHHBIE MarHUTHI. B3auMoieiicTBE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMH. [IpuHIMI Cyneprno3uiui MarHUTHBIX TOJICH.
JlvaMM MarHuTHOM wuWHAYKUMU. KapThHa JWMHUM MAarHUTHOW WHIAYKIUHA T10JIS
MOCTOSIHHBIX MarHUTOB.

MarnutHoe T1on€e TPOBOAHMKA ¢ TOKOM. KapThHa JMHUNA WHAYKIUA
MarHMTHOTO TOJs JJIMHHOTO MPSAMOTO IPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOT'O
MPOBOJAHKKA, KaTylIKd ¢ TOKoM. OnbIT Dpcrena. B3aumoeiicTBrue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAYJIb U HallpaBJICHHE.

Cuna JlopeHua, e€ MOysib U HampaBlieHUe. J[BH)KeHUE 3apsHKEHHOW YacTHUIIbl B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenna.

SBieHne  ANEKTPOMAarHUTHOM MHAYKUMHM. [loTOK BekTOpa MAarHUTHOU
UHIYKIUKU. OJEKTPOJABMKYINAsl CHJIa MHAYKUMUA. 3aKOH 3JIEKTPOMArHUTHOM
naaykuun Gapanes.

BuxpeBoe »snexTpuyeckoe Tmosie. OIEKTPOABMIKYIIAs CUila HWHIYKIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHaykTUBHOCTh.  SIBIEHHME  CAMOMHAYKUMU.  OJNEKTPOABUXKYIIAsS  CUJa
CaMOMHIYKIINH.



OHeprusi MArHUTHOTO MOJISL KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHudyeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHWE: IOCTOSHHBIE
MAarHHTHI, 3JEKTPOMArHUTHI, SJEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIMOHHAS NEYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO MMy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHOYKIMU MAarHUTHOTO IOJIS.

B3anmopelicTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 37EKTPOMAarHUTHON MHTYKIIMH.

ITpaBuno Jlenua.

3aBUCHMOCTh D3JIEKTPOABWKYIIEH CHIbl MHAYKIMU OT CKOPOCTHM HW3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHne MarHuTHOTO TMOJISI KATYIIKHA C TOKOM.

HccenenoBanue 1eicTBUS IOCTOSHHOIO MAarHUTa Ha PaMKY C TOKOM.

NccenenoBanue sBIEHUA DIIEKTPOMAarHUTHOW UHIYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHbsle Kojieoanus

Konebarenpuas cucrema. CB0OOIHEIE MEXaHUYECKUE KOJIeOaHUs.
I'apmonndeckue konebanus. Ilepwon, dvactora, amrmutyaa W ¢asza KoJieOaHHIA.
[IpyxuHHBI MassTHUK. MaTeMaTHYECKU MASTHUK. YPaBHEHUE TapMOHUYECKHUX
kosieOanuii. [IpeBpaliieHne SHepruy Mpy rapMOHUYECKUX KOJICOAHHX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIE KOJCOAHUS B
UJCANbHOM KOJEOATeNTbHOM KOHType. AHAJIOTHA MEXKIy MEXaHWYECKUMHU U
AIEKTPOMAarHUTHeIMH ~ KoneOanusiMu. @Dopmymna TomcoHa. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aTyXawImMUX KoJeOaHUSAX. BBIHYXKIIEHHbIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHYX)IeHHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

[lepemennsbiii  Tok. CHHycCOMJANbHBIA  NEPEMEHHbIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JEHCTBYIOIEe 3HAYEHWE CHJIBI TOKa U
HATPSHKCHMSL.



Tpancdopmatop. IIpousBoAcTBO, mepenada U NOTPEOJICHHE SJIEKTPUUYECKON
SHEPruu. DKOJOTUYECKHE PHUCKHU MpPH MPOU3BOJACTBE 3neKTposHepruu. KymbpTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUHU B MOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHMUE: JIIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoOJIEOATEIbHOM CHUCTEMBI (TIPY>KUHHBIA WU
MaTeMaTUYeCKUM MasiTHUK).

HaGmtonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanuie CBOWCTB BBIHYXJACHHBIX KOJIEOaHUIA.

Ha6monenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HAaNpPSDKEHUS OT BPEMEHHU) JUIs
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mociaeAOBAaTEIbBHOM — COEIUMHEHUH  PE3UCTOpa,  KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIAUN.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

HccnenoBanue 3aBUCMMOCTH TEpUOJA MAaJbIX KOJI€OAHHWW Tpy3a HAa HUTH OT
IUTUHBI HUTH W Macchl Tpy3a.

HccnenoBanne NMepeMEHHOr0 TOKA B LIEMH W3 MOCIEAOBATEIBHO COEOUHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 80TIHbL

MexaHnueckue BOJHBI, YyclnoBug pacnpoctpaHeHus. lIlepuwon. CkopocTh
pacrpocTpaHeHusi W JJuHA BOJHBL. llomepeuHble M MOPOJOJIBHBIE  BOJIHBI.
Nutepdepennus u qudpakius MEXaHHUIECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. YCIIOBUSI M3JTYyYEHHS SJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B snexkrpomarnutHol BosHe. CBoMcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, MPEIOMIICHUE, MOJspu3anus, Audpakius,
uHTeppepeHnns. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[Ilkana 371€KTPOMArHUTHBIX BOJH. lIpuMeHeHHe »IeKTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[TpuHUMIIBI paguOCBA3U U TeIeBUIeHUs. Panuonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPa3ByKOBas JMarHOCTUKA B TEXHUKE M MEIMIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu



OO0pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOJOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak HCTOUYHUK 3BYKA.

HaGmronenue oTpakxeHus: M NPeJoMIIEHUS MEXaHUYECKUX BOJIH.

Hab6monenne narepdepeHunu u Auppakiuy MEXaHU4€CKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenue cBsI3W TPOMKOCTM 3BYKa M BBICOTBI TOHAa C aMIUIMTYAOH U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEJTOMIIEHHUE,
noJispu3anus, 1udpakius, nHTepdepeHuns.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. IIpsMonuHenHOE pacHpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHbI OTpaxkeHHs cBera. [locTpoeHue u300pakeHHl B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI MpeJOMJICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeinb
npenomiienusi. [lonHoe BHyTpeHHee oTpaxenue. IlpenenbHBIE yroil MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcust ceeta. CinoxHbIM cocTaB Oenoro ceera. L[Ber.

Cobuparomue U pacceuBaromye JuH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U OomnTHYecKas cuia TOHKOW smH3bl. [locTpoeHne u3zo0pakeHUd B cOOUpAIOIIUX U
paccenBaroluX JUH3aX. Popmysia TOHKOU JIMH3bI. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

Bonnosas ontuka. MUatepdepennns ceera. KorepeHTHbIe HCTOYHUKHU. Y CIIOBUS
HAOJIIOICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHOM KapTHUHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa cera. JudpakunonHas pemeérka. Y cioBue HaOIIOICHUS TIaBHBIX
MaKCUMyMOB TMpU TaJCHUM MOHOXPOMATHYECKOTO0 cBeTa Ha AU(PaKIHMOHHYIO
pPELIETKY.

[Tonspusauus ceera.

TexHuueckne ycTpoWCTBA H NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyna,
¢doToanmapar, TPOEKIIMOHHBIN ammapaTt, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS OITHKA,
nudpakiuoOHHas PeméTKa, MOISIPOUSI.

Jlemoncmpayuu

[IpsimoniHEHOE pacnpOCTpaHEHHE, OTPAXKEHUE U NPEJIOMIICHHE CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

UccnenoBanue cBOMCTB M300paK€HU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Habmronenue natepdepeHiium ceera.



HaGmonenue nudpakuuu cBera.

HaGmronenue nucnepcuu ceera.

[lony4yeHue cekTpa ¢ MOMOIIbIO IPU3MBI.

[lony4yeHnue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKY.
Ha6monenue noiasipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenue nokaszaTesns NpeaoMIIeHUs CTEKIIA.
HccnenoBanuie cBOWCTB M300paKeHUI B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI ClIENMAJIBLHON TEOPUU OTHOCUTEJIbHOCTH
['paHuIel MPUMEHUMOCTH KJIACCUYECKOW MexaHUKHU. [locTynaTel crnenuanbHON
TEOPUH OTHOCUTEILHOCTU: WHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DWHIIITEIHA.
OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJIeHHEe BPEMEHU U COKpalleHUe
JUTVHBI.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b Macchl C BHGPFI/Ieﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ HYaCTHUILIbI. SHGPI‘I/IH
ITOKOA.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmovt K6aHMOBOI ONMUKU

®ortonsl. opmyna [lnanka cBa3u s3HEeprun (HOTOHA C €r0 YACTOTOU. DHEPrus
UMITYJIbC (DOTOHA.

OtkpeiTe u uccinenoBanue dorodpdexra. Onwitel A. I'. CroneroBa. 3aKOHbI
dororddexra. YpaBHenue OitHmreriHa ans Qoroaddexra. «KpacHas rpanuna»
doTorddexra.

JlaBiienue ceeta. OnwiTel I1.H. JIebenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckne yCTpONCTBA H MPAKTUYECKOE TMpUMEHEHHe: (HOTOIIEMEHT,
dboTomaTunK, colHeUHas O6aTtapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

Ceeroauo.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHHio o -9acTHII.
[Inanerapuas monens aroMa. [loctynatel bopa. M3nyuenue u normiomienre GoToHOB



IIpHU NIEPEXO0JI€ aTOMa C OJTHOI'O YPOBHS DHEPIrUM Ha Ipyro. Buasl cnekrpos. CriekTp
YPOBHEH DHEPTUHU aTOMa BOAOPOAA.
BonHoBeie cBoiicTBa yactull. Bonubel ae bpoinsa. KopnyckynspHo-BOIHOBOM
TyaJIi3M.
CrnoHTaHHOE U BBIHYXJIECHHOE U3JTyYCHHE.
TexHuyeckue yCcTpouCTBa U IPAKTUYECKOE IPUMEHEHUE: CIIEKTPAJIbHBIN aHAIN3
(CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMITHIOTED.
Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmonenne nuHeRyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HaGmonenue nuHeyaToro cekTpa.
Tema 3. Amomnoe a0po
OKCNEPUMEHTBI, JOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUsl siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITEl Pesepdopaa mo omnpepeneHuo cocraBa paguoakTUBHOTO
usnydyeHusi. CpoiictBa anbda-, 6era-, raMmma-u3nydeHus. BiausiHue paanoakTHBHOCTH
Ha KUBBIE OPTaHU3MBI.
OtkpeiTHEe TpoTOHA M HeWTtpoHa. HykmonHas monenb sigapa ['eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTpPOHHBIM M TMO3UTPOHHBIA  Oera-pacman. [amma-
U3JydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.
DHeprusi CBsI3M HYKIIOHOB B sifipe. SnepHbie cuibl. JledexT macchl sapa.
Snepnbie peakuuu. [lenenrue u cUHTE3 AI€Ep.
Anepuwii  peakrop. TepMosnmepHbiii cuHTe3. IIpoOGaeMbl W TMEPCIIEKTUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SJHEPTEeTUKHU.
DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.
Metoasl HAOJIIOACHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YACTHIL.
dyHnaMeHTaIbHbIe B3auMOACHCTBUSA. EAMHCTBO (hr3nveckoit KapTUHBI MUpa.
TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHUE: JTO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOLIUX YACTHLL.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
HccnenoBanne TpekoB 4acTHIL (11O TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH



Otanel pa3BUTHS acTpoHOMUU. [IpuKiagHOE M MUPOBO33PEHUYECKOE 3HAUCHHUE
ACTPOHOMHUH.

Bun 3BEé3qnoro HebOa. Cos3Be3nus, sipkue 3BE37bI, IUIAHETHI, WX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunass akTUBHOCTb. McTounuk sHeprun ConHua u 3BE31. 3BE3/bI,
X OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CHEKTPaJbHBIN KIaCC — CBETHUMOCTHY.
3BE3AbI TJIABHOM IMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» s
3BE3] TJIABHOW TOCJIEIOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE
NPEJCTABICHUS O TMPOUCXOXKICHUU W 3BOMOIMU ColHIA U 3BE31. DTamlbl KU3HU
3BE3I.

Muneunsiii IlyTe — Hama [amaktuka. Ilonoxenne un aswxkeHue ConHua B
lNamaktuke. Tunsl ranaktuk. PaguoranmakTvkyd v KBazapbl. YUEpHBIE OBIPBI B sApax
rajakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xab606ma. Pazberanue rajaakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmronenust HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUIN ISl OTpe/iesieHUs] TOJIOKEHUs] HeOEeCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlyasl, mianer, Mieanoro [1ytu.

O6o001maromee MOBTOPEeHUE

Ponb ¢hu3uky 1 acTpOHOMHM B YKOHOMHYECKOH, TEXHOJOTUIECKOM, COITMATBLHOMN
U 3TUYECKOHN cepax AEesITEIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMUU
B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, pOJib (PU3UIECKON TeOPUHU B (hOPMUPOBAHUHU
npeacTaBiIeHUN 0 (PU3NYECKOW KapTHHE MHUpPa, MECTO (HU3NYECKOW KapTHUHBI MUpa B
o0IIIeM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPO/IC.

MexknpeaMeTHbIe CBA3H

Nzyuenue xypca ¢usuku 6azoBoro ypoBHs B 11 Kimacce OCymecTBISIETCS C
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMHM MATEMaTUKH,
OMoNOTHH, XUMHH, TeoTpadUu U TEXHOJIOTUH.

Mesicnpeomemnvie nousamusi, CBA3aHHBIE C HM3YYEHHUEM METOJOB HAYy4YHOTO
MO3HAHWA: SIBICHHWE, HAy4YHBI (akT, THmore3a, (Qu3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHNE, SKCIIEPUMEHT, MOJECIUPOBAHKUE, MOJENb, U3MEPEHHE.

Mamemamuka:  pelieHue  CUCTEMBbl  YPaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPbI M HMX IPOCKUHH HA OCHU KOOPJHUHAT, CJIO0KEHUE BEKTOPOB,



MPOU3BOJIHBIE AJIEMEHTAPHBIX (DYHKUMNA, NpPU3HAKKU TOJ00US TPEYTrOJIbHUKOB,
onpeiesieHne MIoNaau IIOCKUX GUryp u oobEmMa Ted.

buonoeus: »>nekTpuueckue SBJICHUS B OJKUBOW MpUPOJAE, KoyieOaTelbHbIe
JIBUKECHUS B JKUBOU MPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOM NPUPOAE, ACUCTBUE
paavanyu Ha KUBbIE OPTAaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTALIMYECKAsT CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIMYECKON pEeIIETKU, CIIEKTPATbHbIA aHAIU3.

T'eoepaghusi: MarHUTHBIE TOJIOCA 3€MJITH, 3aJI€KU MAarHUTHBIX Py, GOTOCHhEMKA
3€MHOM MMOBEPXHOCTH, MIPEICKA3AHNUE 3EMIICTPSICEHUMN.

Texnonocusa: JVMHUM  DIIEKTpoOIlepenad, TIEHepaTop IEPEMEHHOI0  TOKa,
BJIEKTPOABUTATENIb, WHAYKIMOHHASA II€Yb, pajgap, paavuoNpUEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MPOEKIIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «DPU3MKa» Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus (0a30BBI ypPOBEHB) MOJDKHO OOECHEUUTh JOCTHXKEHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHHS YueOHOTO mpeameTra «Du3MKay HTOJKHBI
oTpakaTb TOTOBHOCTb M  CIOCOOHOCTh  OOYyYaromIMXcs PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IICHHOCTSIM POCCHICKOr0 OOIIECTBA, PACIHIMPEHUE >KU3HEHHOTO
ONbITA W OMNbITA JACSTEIBHOCTH B MPOIECCE pealu3alldd OCHOBHBIX HaNpaBICHUI
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKAAHCKOW MO3UIMU OOYYAIOIIErocs] KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHIATHE  TPAJULIMOHHBIX  OOIIEYENOBEYECKUX  TIyMAHUCTHUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIBHOCTh B HHTEpPECaxX TIPa¥JaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

YMEHUE B3aUMOJECHCTBOBATh C COLMAIBHBIMH MUHCTHUTYTAaMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MJACHTUYHOCTH, MMATPUOTU3MA;

LHEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHUKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBICE HOPMBI M LIEHHOCTH, B TOM 4YHUCIIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOILICHWE K MHUpPY, BKJIIOUYAs 3CTETHUKY HAYyYHOrO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K Pa3audHbIM cPepaM NpodhecCHOHATbHON EATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIAThb OCO3HAHHBIA BBHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPAa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4ecKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOM KYJIbTYpbl, OCO3HAaHUE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILIECTBICHUE JIEMCTBUM B OKPYXKAKOIIEH CPENE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JeATEIbHOCTH IKOJIOTHYECKON HANPaBICHHOCTH HA OCHOBE
UMEIOILIUXCS 3HAHUMU M0 (PUBHKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAyYHOH JeATeIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHHs] (PU3UKH OCYHIECTBISATh MPOEKTHYIO M HUCCIEAOBATEIIbCKYIO EATEeIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO bopMyIUpOBaTH u aKTyaJIU3UpOBaTh npooemMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh LEJIH JIEeITEIbHOCTH, 3aJlaBaTh IMapaMeTpbl M KPUTEPUU HX
JIOCTHKCHHS,
BBISIBJIITh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMATPUBAECMBIX (PHU3HUUCCKUX
SIBJICHUSAX;
pa3pabaTbiBaTh IUTAH PEIICHHS IPOOJIEMBI ¢ YYETOM aHaln3a HMCIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHUPOBATH M BHIMOJHITH padOTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUU )KU3HEHHBIX POOJIeM.
ba3oBbIe ucciienoBaTebCKHe 1eMCTBUS.



BJAJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATUSMH W METOJaMHU
(u3nUeCcKOl HAyKu;

BJIa/IETh HABBIKAMHU y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOM JESATEILHOCTH B
005acT (U3HMKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOUCKY
METOJIOB peIIeHHs 3a1ad (PU3UYECKOTO COJACp)KaHWs, NPUMEHEHHUIO pPa3INYHBIX
METO/IOB TTO3HAHUS;

BJAJIeTh BUJAMHU JCSITEIBHOCTH MO TOJXYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETalny, MpeoOpa3oBaHUI0O M TNPUMEHEHHIO B Pa3IMYHbIX YYeOHBIX
CUTYallUiX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATH NPUYMHHO-CIICACTBCHHBIE CBS3M W aKTyallU3UpOBaTh 3aaady,
BBIJIBUTATh THUMOTE3Y €€ PelIeHHs, HAXOUTh apryMEHTBI JJIsl I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAJIM3UPOBATH TIOJYYEHHBIC B XO/I€ PEIICHUS 3a]]a4H Pe3yIbTaThl, KpUTUICCKU
OILIEHWBATh UX JJOCTOBEPHOCThH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh ¥ (OPMYITUPOBaTH COOCTBEHHBIC 3aJaud B 00pa30BaTEIBHON
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TMEPEHOCUTh 3HaHWsA 1O (U3MKE B TPAKTUYECKyI0 00JacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, pEJIaraTb OpUrMHAIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33a4H, TOINYCKAIONINE albTEPHATUBHbBIE PELICHHUS.

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJYy4YeHUs HH(GOpManuu (PU3NYECKOTO COJIEp)KaHUS U3
HUCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILIECTBIATh IOMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HHTEPIPETALHNI0 HHPOpPMAIMK pa3IUYHbIX BHJIOB U (HopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

HCIOJIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH
B pCIIEHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHM3allMOHHBIX 3a7a4 C
coOioieHneM TpeOOBaHUN 3PrOHOMUKHM, TEXHUKH O€30MacCHOCTH, TUIHEHBI,
pecypcocOepeeHrs, TPaBOBBIX W OTHUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPKAHUS B Pa3IMUHBIX opMaTax ¢ y4éToM
Ha3Ha4YeHUs MHQPOpPMAIMK U LEIEeBOM ayAUTOPUH, BbIOMpas ONTHUMAaJIbHYIO (opmy
NPEJICTaBICHUS U BU3YAIU3AIHH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YpOKaX (DU3UKHU U BO BHEYPOUHOU JIEATEIIbHOCTH;



pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallul U CMATYaTh KOH(IJIUKTHL;

Pa3sBEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pEHUsA C MCIIOJIb30BaHUEM
SI3BIKOBBIX CPE/CTB;

IIOHUMaTh W MCIIOIB30BaTh IMPEUMYIIECTBA KOMAHIHOW U HWHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMaTUKy M METOAbl COBMECTHBIX JEWUCTBHM € Y4€TOM O0OIIMX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPpUHUMATh  LEJIA  COBMECTHOW  JEATEIbHOCTH,  OpPraHU30BBIBATH WU
KOOPJMHUPOBATh JEUCTBUS MO €€ JOCTHKECHHUIO: COCTAaBIISITh IUIAH JICMCTBUM,
pacnpenensaTh pojid C YYETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U Ka)XJOr0 YYaCTHHKAa KOMaHJbl B OOIINI
pE3yJIbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IIPOEKTHI, OLEHMBATh HJIEU C IIO3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh  I[O3UTUBHOE CTPATETMYECKOE IIOBEICHUE B  Pa3JIMYHbBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE yYeOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBISATh TMO3HABATEIbHYIO [E€ATEILHOCTh B 00OJACTH
GU3MKH ¥ AaCTPOHOMHUH, BBISIBISATH NPOOJIEMBI, CTaBUTh H  (OpMyIHpOBaTh
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELICHUS pACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IUTAaH BBIMOJHEHUSI TMPAKTHUYECKOW paldoThl ¢ Y4YETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANTOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4€OHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTb OCO3HAaHHBIM BBIOOpP, AapryMeHTHpOBaTh e€ro, Oparb Ha cebs
OTBETCTBEHHOCTbH 3a PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIoCOOCTBOBATH (POPMUPOBAHUIO M MIPOSIBICHUIO IPYIUIINUA B 001acTH (HU3HKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHBBI B AESTEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIAJICTh HaBBIKAMU MO3HABATEIHLHON peIEKCHH KaK OCO3HAHMS COBEPIIIACMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHU;



HCITOJIB30BaTh TPUEMBI peIIeKCUU ISl OIEHKH CUTYyallud, BBIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHHUS 10 WX
CHI)KCHHIO;

MPUHUMATh MOTHUBBI M apTryMEHTHl JPYTrUX TMIPU aHAJU3€ PEe3yJbTaTOB
NESATEITHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apTryMEHTHI JPYTrUX TP aHAIU3E Pe3yJbTaTOB
TESATEITBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B nportecce MOCTHKEHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI 11O
buzuke s ypoOBHA  cpeaHero  oOmiero  oOpa3oBaHUS Y OOy4YarOUIUXCS
COBEPIIECHCTBYETCS OMOIMOHATbHBIH WHTEIUICKT, TIPEIMOIar afOIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIFOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHWE, BHJICTh HAIPABJICHHUS Pa3BUTHUS COOCTBEHHOW SMOIIMOHAJIBHOW CQEpHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJUPOBAHMS, BKJIIOUYAIOMIETO CAMOKOHTPOJb, YMCHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHWE, CIIOCOOHOCTh  QJaNTHPOBATBCA K
AMOIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMU, BKIIOYAIOIIEH CTPEMIICHHE K JIOCTIXKEHHIO e U
ycrexy, OINTHUMH3M, WHUIIMATUBHOCTb, YMEHHME JI€MCTBOBATh MCXOAS W3 CBOMX
BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSHUE
IPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIECHHMS, CIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTh BBHICTPAMBATH OTHOIICHHUS C
JIPYTUMH JIIOIBMH, 3a00TUTHCS, IPOSIBISITH HHTEPEC U pa3peiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuenus B 10 kj1acce mpeaMeTHbIC Pe3yJIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TpPHUMEPAX poiib U MecTo (u3uku B GHOpPMHPOBAHUU
COBPEMEHHOM HAYyYHOW KAPTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOMW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

VYHUTHIBATh TPAHUIBI TNPUMEHECHHUS W3YYEHHBIX (U3HUECKUX MOJICIICH:
MaTepHalbHass TOYKa, MHEPIHAbHAS CHCTeMa OTCcu€Ta, aOCOJIOTHO TBEPAOE TEo,



WJICaNbHbIM Ta3, MOAEIU CTPOCHUs Ta30B, XKUIKOCTEU W TBEPABIX TEJI, TOYECUYHBIU
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu HU3NYeCcKux 3a1ay;

pacro3HaBaTh (U3MYECKHUE SIBICHUS (MPOLIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U
AIEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXKECHHUE,
CBOOOJ/IHOE MajIcHUE TeJ, ABMKEHUE TI0 OKPYKHOCTHU, UHEPIIUS, B3AUMOICHCTBUE TEll,
muddy3us, OpPOYHOBCKOE JBMIKEHHE, CTPOCHUE IKUIKOCTEM U TBEPIBIX Ted,
M3MEHEeHHe 0o0BbEMa Tea MNpH HarpeBaHUM (OXJIAKIECHHUH), TEIUIOBOE pPaBHOBECHE,
WCIIapeHHUe, KOHJICHCAlUs, IUIaBJICHUE, KPUCTAJUIM3allus, KUIICHHE, BIIAXKHOCTD
BO3]1yXa, MOBBIIICHUE JABJICHUs Ta3a MPU €r0 HarpeBaHUM B 3aKPHITOM COCYJIE, CBS3b
MEXIy TlapaMeTpaMu COCTOSIHHSI Ta3a B H3OMpolleccax, »dSJIEKTpuU3alus Tedl,
B3aMMOJICCTBUE 3aps0B;

OMHUCHIBATh MEXAaHWYECKOE JBWIXKEHHE, HCIMOIb3ysd (U3UUECKUE BEITUYHHBI:
KOOpJIMHATA, My Th, IEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CUJla, UMITYJIbC
Tena, KUHETHYECKas DHEpPrus, MOTCHIMalbHAs DSHEPrus, MexXaHudeckas pabora,
MEXaHU4YecKash MOIIHOCTh; IPH OIKWCAHWUU TPABUJIBHO TPAKTOBaTh (DU3UUECKUN
CMBICJI UCIIOJIb3YEMBIX BEJIUYMH, UX 0003HAYCHUS U €IMHUIIBI, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEJIMUUMHAMU;

OMHUCHIBATh HW3Y4YEHHBIC TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIC SIBJICHUS,
UCTIONBb3Ysd (U3NYECKHe BEJIMYMHBI: JIaBJIEHWE rasa, TeMmIeparypa, CpeaHss
KMHETHUYECKasi JHEPryusi XaOTUYECKOTO ABUKEHHUS MOJIEKYJ, CpEIHEKBaJpaTU4YHAas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSAS DJHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JEWCTBUSA TEIJIOBOTO JBUTATENs; MpPH ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKUI CMBICI HCIHOJB3YEMBIX BEIWYUH, UX
0003HaYEHUS U CANHUIIBI, HAXOAUTHh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUUYECKYIO
BEJIMYMHY C APYTUMU BEJIMUUHAM;

ONUCHIBATh U3YUYECHHBIE DJIEKTPUUYECKHE CBOMCTBA BELIECTBA U AIEKTPUUYECKHUE
aBJIeHUS (TIPOIECCHI), MCTIONB3Yysd (U3MYECKUE BEIMYUHBI: DJICKTPUUYECKUN 3apsij,
ANEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJISl, MOTEHIMAN, PAa3HOCTh IMOTEHIIMAJIOB;
MIPU OMUCAHUM MPABUIILHO TPAKTOBATH (PU3UUYECKUN CMBICT HCTIOIB3YEMbIX BEIHYUH,
ux oO0OO3HAaUYeHWS W €NWHUIIBI; YKa3biBaTh (OPMYIBI, CBS3BIBAIONIME JTaHHYIO
(bu3MUECKyI0 BEIMUUHY C IPYTUMU BETUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE TMPOILECCHl U SBJICHUS, HCTIONB3Ys (HU3UUYECKUE
3aKOHBI W TIPUHITUIIBI: 3aKOH BceMmupHoro TsroteHus, |, Il u Il 3akonsr HproToHa,
3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPruu, 3aKOH COXPAHEHUS UMIMYJbCA, MPUHIINI
CYyNEepHo3ulMA CUJI, NPUHIMI PaBHONPABUS HWHEPLUHUAIBHBIX CHCTEM OTCUETa,
MOJIEKYISIPHO-KUHETHUECKYIO TEOPHUIO CTPOCHHS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeaHell KUHETHUYECKON JHEPruM TEIUIOBOrO JBHKEHUS MOJEKYd C aOCONMIOTHOM
TEMIIEPATypOil, MEPBBIM 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUS AIEKTPUUYECKOTO



3apsna, 3akoH KysoHa, npu 3ToM paznuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0
MaTeMaTUYeCKOE BhIPAKEHUE U yCIOBUS (TpaHULbI, 001aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPHHIIMIIBI JEHCTBUS MaIIuH, TPHOOPOB U TEXHUYCCKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS MX O€30MaCHOIO MCHOJIb30BaHHS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh DKCIEPUMEHTHI 1O HCCIEIOBaHUIO (PU3UYECKUX SIBICHUUA U
MPOIIECCOB C HCIOJB30BAaHUEM TPSAMBIX U KOCBEHHBIX HW3MEPEHHUH, MpPU 3TOM
dbopmynupoBaTh npobdsiemMy/3agady U TUIOTE3y y4eOHOro SKCIEPUMEHTa, cOOMpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYy/I0BaHUS, MPOBOAUTE OMBIT U (HOPMYJIUPOBATH
BBIBO/IBI;

OCYIIECTBIIATh MPSAMbIC U KOCBEHHbIC M3MEpPEHUs] (PU3MUECKUX BEIWYUH, TPU
A9TOM BBIOMpATh ONTUMAJBHBIA CHOCOO H3MEPEHUsS W UCIOJIb30BAaTh HM3BECTHBIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCJIEOBAaTh  3aBUCUMOCTH  MEXJYy  (U3UYECKUMHM  BEJIIMUUHAMHU  C
UCIIOJIb30BAHUEM TIPSIMBIX HW3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATHh YCTAaHOBKY,
(dbuKCUpoOBaTh pe3yJbTaThl MOJIYUYEHHONW 3aBUCUMOCTU (DU3UUYECKUX BEIUYHH B BUJIC
TabJIUIl ¥ TPaUKOB, JAeNaTh BEIBOBI MO pe3yIbTaTaM UCCIEI0OBAHUS;

coOmroaTh TMpaBuia 0e30MacHOro TpyAa NpH MPOBEJCHUU HCCICAOBAHUMA B
pamMKax y4eOHOro OSKCHEepUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOM U  IMPOEKTHOM
JESTENBbHOCTH C HUCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB MU JAOOPATOPHOTO
000py10BaHMS;

pemath pacu€THbIE 3aJ1a4M C SBHO 3aJJaHHON (U3UUECKOW MOJIEIIBIO, UCTIONb3YS
¢du3nueckre 3aKOHBl U MPUHIUIIBI, HA OCHOBE aHaJM3a YCJOBUS 3aJladyd BBIOUPATh
(U3UYIECKYI0 MOJIEIb, BELICISITh (PU3UUYCCKHIE BEIMYUHBI U (HOPMYIIBI, HEOOXOUMBIE
st e€ penieHusi, MPOBOAUTH PAcdyE€Thl M OICHUBATH PEATbHOCTHh MOJYYEHHOTO
3HaueHUs (PU3NYECKON BEIHUNHBI;

peliaTh KaueCTBEHHbIE 3aJ]a4M: BBHICTPAMBATH JIOTMUECKH HEMPOTHUBOPEUUBYIO
[IEMOYKY PACCYXKICHUN C ONOpOoi Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

MCITIOJIb30BaTh MIPH PEUICHUU YYeOHBIX 3a7ja4 COBPEMEHHbIE WH(OPMAIIMOHHBIC
TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMU U TPEICTABICHUS
y4eOHON ¥ Hay4YHO-TIOMYJSpHOW WH(OpMaAINMM, TMOTYyYEHHONH W3 Pa3IMYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HHPOPMAITHIO;

MIPUBOJIUTH MPUMEPHI BKIIaJla POCCHMCKUX M 3apYyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3UKE B MOBCEIHEBHOM KU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTA TIPH OOpalieHuH ¢ MpUOOpaMu M TEXHUYECKUMU



YCTPOUCTBAMH, ISl COXPAHCHHS 3J0POBBS W COOJIOICHUS HOPM DKOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpPYIIEC C BBITOJHCHHEM pPa3IUYHBIX COIMATBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMNBI, PAIMOHAIBHO pACTIPENCsTh OOS3aHHOCTH U
TJIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYyaIUsAX, aJCKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB TPYIIITBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIIEMBI.

K xoniy o6yuenus B 11 ki1acce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCT Y OOYUAFOIINXCS YMEHUH:

JEMOHCTPUPOBATh Ha TPHUMEpPAaX pojib U MecTo (u3uku B (HOpMHpPOBAHUU
COBPEMCHHOW HAyYHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMCHHOW TEXHUKUA U
TEXHOJIOTUH, B TMPAKTUYECKOW JESITCIbHOCTH JIIOJIeH, IEIOCTHOCTh W €IUHCTBO
du3HUecKOl KapTUHBI MHUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS UW3YYCHHBIX (U3MYECKUX MOJCIICH:
TOYCYHBIA SJICKTPUUCCKUN 3apsii, Jyd CBETA, TOUYCYHBIM MCTOYHUK CBETA, sICpHas
MOJIeJTb aTOMa, HYKJIOHHAS MOJIeJIb aTOMHOTO siJipa IIPH PEIICHUN (GU3HYSCKHX 3a]1a4;

pacrno3HaBaTh (U3HUYECKHUE SIBJIICHUS (TMPOIECChI) M OOBICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJIMHAMUKM W KBAHTOBOH (DU3HMKH: BJICKTPUYECKAs MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JICHCTBUS TOKa, B3aWMOJCHCTBHUE
MarHuTOB, 3JICKTPOMArHUTHAS WHIYKIIHS, ICHCTBHE MAarHUTHOTO IOJISI HA TIPOBOHUK
C TOKOM W JBIDKYIIMICS 3apsll, JJIEKTPOMAarHUTHbIE KoOJeOaHWs U BOJHBI,
IpSIMOJIMHEHHOE pacnpocTpaHeHue CBeTa, OTpa)keHHe, npesioMJIeHHE,
uHTepdepennus, AudpakuuMs W [OJSApU3AlUS  CBETa, JUCIEPCHS  CBETa,
dotoanekTpuueckuii 3pdext (dhoTodddheKT), cBeTOoBOE MaBlICHHE, BOZHHUKHOBEHHUE
JUHENYATOro CIEKTpa aroMa BOJOpPOJA, €CTECTBEHHass W  HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh HW3Y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHE, dTEKTPUUECKYIO TPOBOUMOCTD PA3TUYHBIX CPE/l) U JIEKTPOMArHUTHBIC
aBJIeHUS (TIPOIECCHI), MCTIONB3Yysd (U3MYECKUE BEIMYUHBI: DJICKTPUUYECKUN 3apsij,
CWJIa TOKA, DJIEKTPUYECKOE HAIpPSKEHHE, DIEKTPHUIECKOE COMPOTUBICHUE, PA3HOCTh
MOTEHIINAJIOB, JIEKTPOJIBIDKYIIAs cuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIA,
cuna Ammepa, cuia JlopeHna, MHIYKTUBHOCTh KaTYIIKH, SHEPTUS AJICKTPUUECKOTO U
MarHUTHOTO TIOJIeH, TIEPUOJ U YacToTa KoueOaHuii B KoiebaTeIbHOM KOHTYpE, 3apsia
M CHJIa TOKAa B MPOIECCE TAPMOHMUYECKHX JIEKTPOMArHUTHBIX KoJieOaHuH, POKyCcHOE
pPAcCTOSIHME W ONTHUYECKas Chjia JIMH3BL, MPH ONHUCAHWU TPaBUIBLHO TPAKTOBATH
(¢u3HUeCKHii CMBICI HMCTHOJB3yeMbIX BEIWYMH, WX OO0O03HAYCHHUS U €IUHUIIBI,
YKa3biBaTh (DOPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUYHHY C JIPYTUMHU
BEITMYMHAMU;

ONMCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS W TIPOIECCHI, HCIOIB3YS
(du3nUecKre BEIIMUYNHBI: CKOPOCTh AIEKTPOMATHUTHBIX BOJH, JITTHHA BOJIHBI M 4aCcTOTA



CBETa, PHEPTUsl U UMITYJIbC (POTOHA, MEPUOJ MOJypacnaaa, YHEPrus CBSI3U aTOMHBIX
saep, MpU OMUCAHUM TPABUIBHO TPAKTOBATh (DU3WYECKHUI CMBICT HUCIOIb3YEMbIX
BEJIMYMH, UX 0003HAYEHUS U €AUHUIIBI, YKA3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C IPYTMMU BEIMYMHAMU, BBIUUCIATH 3HaUCHHE (U3UUYECKOU
BEJINYUHBI;

aHANM3UPOBATH (PU3MYECKHUE MPOLIECCHl W SBJICHUS, MCHONB3Yys (DU3UUECKUE
3aKOHBl M TPUHIMMBL: 3aKOH OMa, 3aKOHBI IMOCJIEIOBATENIBHOTO U IMapajlieIbHOTO
COCAMHEHUs NPOBOAHUKOB, 3akOoH JIxoyis—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM
MHIYKIUHU, 3aKOH MPSMOJIMHEHHOr0 paclpOCTpPaHEHUsS CBETa, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHbI MpEJIOMJICHUS CBETa, ypaBHeHHEe OWHIITeHHa 17 ¢doTorddexrTa,
3aKOH COXpPAHEHHUs OHHEPruu, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpaHEHUs
AIEKTPUUECKOr0 3apsifia, 3aKOH COXPAaHEHMsI MAacCOBOr0O 4YHCIa, MOCTyJaaTel bopa,
3aKOH PaJMOAKTUBHOIO pacmnajaa, MpU 3TOM PA3IMyYaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BbIpaKEHHWE U YyCioBHUS (TpaHUIlbl, 0OJIACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAMPABJICHUE BEKTOpPA WHIYKIIUU MAarHUTHOTO TOJISI TIPOBOJTHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTH U ONMHUCHIBATH M300paKEHHE, CO3/]aBAEMOE INIOCKUM 3€pPKajioM, TOHKOMH
JIMH30M;

BBIMIOJHATh OKCHEPUMEHTHl 10 HCCIEJOBAHUIO (PU3NYECKUX SABJICHUM U
IPOLIECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUN: IpPU STOM
dbopmynupoBaTh MpodiieMy/3agady U TUIIOTE3Y y4eOHOT'0 SKCIEPUMEHTa, cOOupaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYyI0BaHUsI, TPOBOAUTH OMBIT U (OPMYITHPOBATH
BBIBOJIbI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs (PU3MUYECKHX BEIUYUH, MPHU
ATOM BBIOMpPATh ONTHUMANBHBINA CMOCO0 W3MEpPEHHsS U HCIOJIb30BaTh H3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C WCIIOJIB30BAHUEM MPSIMBIX
WU3MEpPEHU: TpPH HATOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YyIbTaThI
MOJIYYCHHON 3aBUCUMOCTH (DU3UYECKUX BETUYHMH B BUJIEC TaOIHIl ¥ TPAQUKOB, JETIaTh
BBIBOJIbI 110 PE3yJIbTaTaM UCCIIEAOBAHUS;

coOmoaTh TMpaBwiIa 0€30mMacHOr0 Tpyda MpPH MPOBEACHUU HCCICAOBAHHUMA B
paMKax y4eOHOro OKCIEpHUMEHTa, Y4eOHO-HCCIEIOBATEIIbCKOM U  TMPOEKTHOM
NEATENIbHOCTU C HCMOJIb30BAHUEM HU3MEPUTENbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000pyTI0BaHMS;

pemaTh pacu€THhIE 3aJ]a4M € SIBHO 3aJJaHHON (PU3MUECKON MOJEIbIO, UCTOIb3YS
¢du3nueckre 3aKOHBI W MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJOBUS 3aJladydl BBIOUPATh
(Gu3HUECKyI0 MOJEIb, BELACIATh (DU3NIECKUE BETUYHHBI U (POPMYIIBI, HEOOXOTUMBIE



Il €€ PpELICHHUs, NPOBOAUTH PAcuy€Tbl U OLCHUBATH PEAJbHOCTH IOJYYEHHOI'O
3HAaYeHUs1 (PU3NUECKON BEIMUNHBI;

pelaTh KayeCTBEHHBIC 3aJayd: BBICTPAUBATH JIOTUYECKUA HEIPOTUBOPEUYUBYIO
LIETIOYKY PACCYXKIACHHUM C ONOpOM Ha U3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCIIOJIb30BaTh MPU PELIEHUU Y4eOHBIX 3a7a4 COBpEMEHHbIe MH(POPMAILIMOHHbIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAaHUSA, WHTEPIpPETAlMd U IIPEACTABICHUS
y4eOHOM M Hay4yHO-TIOMYJSpHOM HHGOpPMALUHK, TMOJYYEHHOH M3 Ppa3IMYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATH NPUHLIUIBI IEHUCTBUS MAILIMH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHs UX 0€30MaCHOTO UCIOJIb30BaHUS B MOBCETHEBHOM KU3HU;

OPUBOJIUTH MPUMEPHI BKIIAJa POCCUUCKUX U 3apyOeKHbIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KM3HU IS
oOecrieueHus: 0€30MacHOCTA TpH OOpallleHuH C MpuOOpaMu M TEXHUYECKUMHU
yCTPOICTBAMU, JJII COXPAHEHHUS 30POBbS U COOIIOJACHUS HOPM HKOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpYIIE C BBIIOJHEHHEM pPa3UYHBIX COIMAIBHBIX POJICH,
IUIaHUPOBaTh pPabOTy TPYIIbl, palUOHAIBHO pACIPENEsaTh OO0S3aHHOCTH U
IUIAHUPOBATL JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUAX, aJE€KBAaTHO OLCHHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM MPOOIEMBI.
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHPOBATh HA MMPUMEPaX Pob U MeCTO (pu3uku B (HOpMUPOBAHUA
COBPEMEHHOM HAay4YHOW KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOU

TEXHUKH U TEXHOJIOTH, B IPAKTUYECKOM AEATEIBHOCTH JTIOACH

10.2

YuuThIBaTh TpPaHUIBl NMPUMEHEHHUS H3YYEHHBIX (DU3MUECKUX MOJEIIEH:
MarepuaigbHas TOYKa, HMHEpPIHAIbHAas CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TENO, MICATbHBIA Ia3; MOJACIH CTPOEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DSIIEKTPUYECKMM 3aps] — NpPU PpPEIIEeHUN

(buznueckux 3aaa4y

10.3

Pacno3naBath (usnueckue sABIEHUS (MPOLECCH) U OOBSICHATH HUX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYISIPHO-KHHETHYECKOH TEOpHUHU
CTpOEHHUs  BEeUleCTBa M  JJNEKTPOJMHAMUKH:  pPAaBHOMEpPHOE U
PaBHOYCKOpPEHHOE MPAMOJIMHEIHOE ABMKEHNE, CBOOOTHOE MaJieHHe Te,
JBUKEHUE MO0 OKPYKHOCTH, MHEpIUS, B3auMoaeicTBre Tel; nuddysus,
OpOYHOBCKOE JBMKEHHUE, CTPOCHHE IKHUAKOCTEHM U TBEPIABIX Tell,
n3MeHeHne oO0BéMa TeJ MpHU HarpeBaHUW (OXJIAXIECHUU), TEIJIOBOE
paBHOBecHe, HCIApeHHe, KOHJEHCallUs, IUIaBIeHHE, KpUCTaJUIH3alus,
KUAIEHHUEe, BIAXXHOCTb BO3/yXa, IOBBLIIICHHE [aBJICHUS Ta3a IpH €ro
HarpeBaHUM B 3aKPHITOM COCYJIE, CBSI3b MEXK/y IapaMeTpaMu COCTOSIHHS

raza B U30IIponeccax; 3JICKTPpHU3alus TCI, B3aHMOHeﬁCTBHe 3apsAa0B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBHXXCHHUC, HCIIOJIb3Ys1 (I)I/ISI/I‘ICCKI/IC
BCJIIMYHHBI: KOOpJAWHATa, NYTb, HNEPEMCIICHUEC, CKOPOCThb, YCKOPCHHC,
Macca T€jia, CHJia, UMITYJIbC TCJId, KHHECTUYCCKAA SHECPIUsd, IIOTCHIHUAJIbHAA
OHCPIrusA, MCXaHUYCCKaAa pa60Ta, MCXaHHWYCCKasd MOIIHOCTL, IIpH
OIIMCAHHMU IIPAaBUJIBHO TPAKTOBATb (1)I/I3I/I‘ICCKI/II71 CMBICJI HUCIIOJIb3YCMBIX
BCIIMYHUH, HX 0003HAYCHHUS H CIANHUIIbI, HaxoauThb q)OpMy.HBI,

CBA3BIBAOIIUC NTAHHYIO CI)I/I3I/I‘leCKy1-O BCJIMYNHY C APYTUMU BECIIMUYNHAMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA T€II U TEIJIOBEIE SAIBJICHHA,
HCIIOJIB3 Y (I)H3I/II-ICCKI/IC BCIIMYUHBI: [JaBJICHUC Ta3a, TEMIICparypa,

CpeaHsAd KHHCTHUYCCKAA ODHCPIrusgd XaOoTHYCCKOTO JABUKCHUA MOJICKYII,




CpEeIIHEKBaJpaTUYHAsE CKOPOCTh MOJICKYJ, KOJHYECTBO TEIUIOTHI,
BHYTPCHHSISI dHEprusi, pabora raza, Kodh(PpUIMEHT MOJIE3HOTO JICHCTBUS
TEIUIOBOTO  JBUTATENs; TPH ONHCAHWM TMPABUIBHO  TPAKTOBATh
(U3HYECKUIl CMBICI HCIOIb3yEeMbIX BEIMYHMH, HX OO0O3HAYCHHS U
SIVHHMIIBI, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIIMC JAHHYIO (U3HYECKYIO

BCJIIMYMHY C APYTrUMHU BCIMYUHAM

10.6

OnuceiBaTh  M3Y4YEHHbBIE DJEKTPUYECKHE CBOWCTBA BEIIECTBA U
AIIEKTPUYECKHE SBJICHUS (IIPOIECCHI), HCIOB3Ysl (PU3NIECKUE BEITUUNHBI:
JNEKTPUYECKUHN 3apsAl, VIEKTPUYECKOE TMOJIe, HANPsHKEHHOCTh IOJI,
MOTEHIMAJ, pa3HOCTh IOTEHLHWAJIOB;, TIPHU OIMCAHUU IPABUIIBHO
TpPakTOBaTb  (PU3MYECKUII  CMBICI  UCHOJB3YEMBIX  BEJIMYHMH, HUX
0003HaYeHMs] U €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO

(U3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

10.7

aHAIM3UPOBATh  (QPU3MYECKHE TMPOLECChl U  SBJICHUS, HUCIOJIb3YS
(u3nueckre 3aKOHbI M MPUHIUIBI: 3aKOH BCeMUpHOTo TaroteHus, |, Il u
Il 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW 3HEpPIruu, 3aKOH
COXpPAaHEHHS MMIY/IbCa, MPUHLHUI CYNEpPHO3ULIUU CHUJI, MPHUHLHUII
paBHOMpaBUsI ~ WHEPLMATIBHBIX  CHCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETHUYECKYI0 TEOpPHUIO CTPOEHHUS BEIECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeAHel KUHETUYECKOW OSHEpPruM TEIUIOBOIO JIBUXKEHHS MOJEKYNl C
aOCOJIIOTHOW TEeMIepaTypoid, TEpBbI 3aKOH TEPMOJMHAMHKHU;, 3aKOH
COXpaHEHHMs NMEKTPUUECKOro 3apsia, 3akoH KynoHa; npu 3Tom pa3inuyarsb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U

ycIIoBHS (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

OOBICHIATE OCHOBHEIE MMPpUHOUIIBL I[CP'ICTBHH MalllMH, HpI/I60pOB u
TECXHHYCCKHUX YCTpOﬁCTB; pas3iniaTb YC10BUA nux 0e301IacHOTo

HCIIOJIb30BaHUs B HOBCCI[HCBHOI‘/'I KHU3HHU

10.9

BBINONHATE KCIIEPUMEHTBI MO0 HMCCICIOBAHUI0 (DU3MYECKHUX SIBICHHHA H
IPOIIECCOB C HCIIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX W3MEPCHUH; NpHU
3ToM GopMyaupoBaTh MmpobieMmy (3agady) W THIOTE3y Y4eOHOro
IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYI0BaHMUS,

IMIPOBOAUTD OIIBIT U (I)OpMy.]'II/IPOBaTB BBIBObI

10.10

OCYH.[GCTBJ'IHTL MpsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/IBI/ILICCKI/IX BCJIIMYMH,
IIpu 5TOM BLI6I/IpaTB ONTHMAaNbHEIH CIIOCO0 N3MCPCHUSA U HUCIIOJIB30BATh

HN3BCCTHBIC MCTOAbI OLICHKHU HOFpCIHHOCTCP’I I/I3MepeHI/II71

10.11

HccnegoBaTh 3aBHCHUMOCTH MCKAY q)HSH‘leCKI/IMI/I BCIMYMHaAMH C

HCIIOJIb30BAHHUEM  TIPAMBIX HSMCpCHHﬁ; Iopru 3OTOM KOHCTPYHPOBATH




YCTaHOBKY, (UKCHPOBATh pPE3yAbTaThl IOJYYCHHOW 3aBHCHUMOCTH
(u3MUeCKUX BEIMYUH B BHJE TaOMUI] U TpadUKOB, JENaTh BHIBOJBI 110

pe3ysibTaTaM UCCIIEOBaHUs

10.12

CobmoiaTh IpaBmIia 0€30MaCHOTO TPY/AA MPU MPOBEICHUN UCCIICOBAHUIMA
B paMKax Y4eOHOTrO OJKCIEpUMEHTa, Y4eOHO-HCCIEI0BATEIBCKON W
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHNEM U3MEPHUTCIbHBIX YCTpOﬁCTB

¥ 1a00PaTOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHple 3amaud C SBHO 3aJaHHON (U3NYECKON MOJEIbIO,
UCTIONB3YS (M3MYECKHe 3aKOHbI M TPUHIMIIBI, HAa OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4d BBIOUPATh (PU3UUECKYIO MOJIENb, BBIACIATh (U3HUECKUE
BEMYMHBI U (OPMYJbl, HEOOXOAMMBIE i €€ pEeIIeHHs, MPOBOIUTH
pacuéTel U OLIEHMBATh PEAbHOCTH IOJIyYEHHOTO 3HA4Y€HUs (PU3NUECKOM

BCIINYNHBI

10.14

Pemats Ka4ueCTBECHHbIE 3a/1a4u: BBICTPAaUBaTh JIOTUYECKHU
HEMPOTHUBOPEUYHMBYIO LEMOYKY PACCYXKJIECHHU C OMOPOM Ha H3yYCHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SABJICHUSA

10.15

Ucnonb3oBath mpu  pemieHHMH  y4eOHBIX  337a4y  COBPEMEHHBIE
nH(OpPMAllMOHHBIE TEXHOJOTHMH Uil TOUCKa, CTPYKTYpUPOBaHMS,
UHTEpIpeTalii W MpeJICTaBiIeHUs] Yy4yeOHOW U HAy4YHO-TIOMYJISIPHOMN
nHpopMallUY, TOJYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTYy4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTe mNpuMeEpbl BKIaZa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOPETUYECKHUE 3HAHUS 110 (PU3UKE B TIOBCEIHEBHOW KHU3HH
uisi  o0ecriedeHus: O€30MacHOCTH MPpH  OOpalleHuH ¢ TpudopamMu u
TEXHUYECKUMH YCTPOHUCTBAMH, JUISI COXPAHEHHS 370POBbS M COOIOICHUS

HOPM 3KOJOIH4Y€CKOI'O ITOBCACHUS B Oprmanmeﬁ cpeac

10.18

PabortaTts B rpynmne € BBIIOJIHECHUEM Pa3JIMYHbIX COHHUAJIBHBIX pOJ'ICﬁ,
IJIAaHUPOBATDb pa60Ty rpyaiibl, palifuOHAJIbHO pacCcIpeaCisTh 00s3aHHOCTH
U IUIaHUPOBATh ACATCIIBHOCTb B HECCTAHAAPTHBIX CUTYyalUAX, AACKBATHO
OLCHHBATHL BKJIAA KaXJAO0TO0 H3 YYAaCTHUKOB TpPYHIIBI B PCIICHUC

paccMaTpuBaeMou MpoOIEMBbI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeIMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMOHCTpHPOBATh HA MMPUMEPaxX POJb U MeCTO (pu3uku B HhopMUpOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBl MHpa, B PA3BUTHH COBPEMEHHOHN
TEXHUKM M TEXHOJIOTMH, B MPAKTUYECKON AEATEIBbHOCTH JIHOJEH,

IIEJIOCTHOCTD ¥ €JMHCTBO (PU3MUYECKON KapTUHBI MHpa

11.2

YYnUTHIBaThH rpaHulbl TPUMCHCHUS H3YUYCHHBIX (1)I/I3I/I‘~IGCKI/IX MOJICJ'ICI\/’R
TOYCUHBIN SHGKTpI/ILIeCKI/H\/JI 3apsan, AACpHad MOJCIbL aTOMa, HYKJIOHHAas

MOJIeJIb AaTOMHOTO Siipa MpY PEeLIeHNH PU3NUYECKHUX 3a7a4

11.3

Pacnio3znaBate (usnueckue sBICHUS (IIPOLECChl) U OOBICHATH HUX Ha
OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKHU U KBAaHTOBOM (DM3HUKU: JNEKTpUUecKas
MIPOBOJMMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JEUCTBUSA
TOKa, B3aMMOJICHCTBHE MAarHHUTOB, JJIEKTPOMArHWTHAs  WHIYKIIHS,
JICiCTBME MAarHUTHOTO IIOJIi Ha TMPOBOJHUK C TOKOM W JIBHIKYIIMUACS
3apsl, OJEKTPOMAarHUTHbIE KoJIeOaHMsI M BOJIHBI, TPSMOJIMHEHHOE
pacrpocTpaHEeHHe CBeTa, OTPAXKEHUE, IpelloOMIIeHHe, HHTepdepeHLus,
Iudpakus ¥ MoJIpu3alys cBeTa, TUCIIEPCHs CBETa, (POTONIEKTPUUECKHIM
abdext  (pororddexr), cBeToBOE  maBlieHHWE,  BO3HUKHOBCHHE
JMHENYaToro CreKTpa aToMa BOJOPOJA, €CTECTBEHHAs M UCKYCCTBEHHas

PaanOaKTUBHOCTD

114

OnuceiBaTh U3y4E€HHBIE CBOMCTBA BEILIECTBA (DIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, OJIIEKTPUYECKYI0 MPOBOJAUMOCTh Pa3IUYHBIX Cpel) U
JJIEKTPOMArHUTHbIE  sIBJIIEHUS (TIPOLECCHI), HCHOJIB3YS  (U3UYECKUE
BEJIMYMHBI:  JJIGKTPUYECKHM  3apsii, CHJa TOKa, JIIEKTPUYECKOe
HaANpPsDKEHUE, SJIEKTPUYECKOE COMPOTHBICHUE, Pa3HOCTh IMOTEHIHAJIOB,
O/1C, pabota TOKa, MHAYKLMS MarHUTHOTO TOJs, cuja AmIepa, cuia
JlopeHnia, WHIYKTUBHOCTh KATYIIKH, OSHEPTrUs JJIEKTPUYECKOTO U
MarHUTHOTO TMIOJICH, MEepPUOJl M dYacToTa KojeOaHuW B KoJebaTeabHOM
KOHType, 3apsi U cuja TOKa B Tpolecce TrapMOHHUYECKHX
ANIEKTPOMArHUTHBIX KoJeOaHul, (QOKYCHOE pacCTOSHUE M ONTHYECKas
CWJIa JIUH3BI; TIPU OMKCAHUU MPABUIBLHO TPAKTOBATh (DU3MUECKUN CMBICI
UCTIONIb3YEMBIX BEIIMYMH, WX OO0O3HAUeHUs U EIUHUII, YKa3bIBaTh
(opMyIbl, CBSI3BIBAIOLINE JAHHYIO (U3MUYECKYIO BEIUYHHY C JAPYTUMHU

BCIMYHUMHaAMHU




115

OnuceiBaTh M3Y4YEHHbIE KBAHTOBBIE SIBJICHMSI M INPOLECCHI, HCIOJIb3Ys
¢u3nyecKkue BEIWYMHBI: CKOPOCTb JJIEKTPOMArHUTHBIX BOJH, JUIMHA
BOJIHBI W 4YacTOTa CBETA, HHEPrus W HMIYJIbC (OTOHA, TEPHOJ
IOoJIypacIazia, SHeprusi CBA3U aTOMHBIX sJIep; IIPU OIMCAaHUU IIPAaBUIIBHO
TPaKTOBaTh  (U3WYECKUI CMBICH  HCIOJB3YEMbIX  BEIMYUH, HX
0003HaYEHUs M €AMHUIIBI; YKA3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO
(U3NYECKyI0 BETUYMHY C JPYTUMH BEITMYMHAMH, BBHIYHCIATH 3HAUCHUE

(bU3HYECKON BEIIMUNHBI

11.6

Ananmu3upoBath  (U3MYECKHME TPOLECCHl U SIBICHUS, HCHOJB3Ys
¢u3uvyeckue  3aKOHBI M NpUHOUNBL:  3akoH  Owma,  3aKOHBI
MOCJIE0BATEIBLHOTO M MapauIeIbHOIO COEAMHEHHUS MPOBOJIHUKOB, 3aKOH
Jlxoyns — JleHma, 3aKOH DJIEKTPOMAarHUTHOM MHAYKLIHH, 3aKOH
MPSIMOJIMHENHOIO PaclpoOCTpaHEHMsI CBETa, 3aKOHbl OTPaKEHUSl CBETa,
3aKOHBI TIPEJIOMJICHUSI CBETA, ypaBHeHUE DiHIITEHHA i PoTtorddekTa,
3aKOH COXpPaHEHMs] DSHEpPruH, 3aKOH COXpPaHEHUs HUMIIyJIbCa, 3aKOH
COXpaHEHHUs DSJEKTPUUYECKOTO 3apsifa, 3aKOH COXpPAaHEHUS MacCOBOTO
yKcla, MocTynaTel bopa, 3aKOoH paauMoOakTUBHOIO pacmaja; Mpu 3TOM
pa3nuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4yecKoe

BBIpAXKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH ) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HampaBJICHUEC BCEKTOpa HWHAYKOHWHW MArHUuTHOI'O  IIOJIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpouTh M ONMUCHIBATh M300paKEHHUE, CO3/IaBAEMOE IUIOCKUM 3EPKaJlOM,

TOHKOU JTUH30H

11.9

BBINONHATE 9KCIIEPUMEHTBI TI0 HCCIICOBAHUIO (DU3HUYECKHUX SIBICHHHA H
IIPOIIECCOB C HUCIIOJIB30BAHUEM TPSMBIX M KOCBCHHBIX W3MEPECHHUH; NpH
aToM QopMyaupoBaTh npoOieMy (3agady) W THUIOTE3Y YYEOHOTO
IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEII0KESHHOTO 000PYI0BaHMUS,

IMPOBOAUTD OIIBIT U (I)OpMy.]'II/IPOBaTB BBIBObI

11.10

OCYH_[CCTBJ'ISITL IpsAMBIC U KOCBCHHLIC U3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCIINYUH,
IIpu 9TOM BLI6I/IpaTB ONTUMAJIBLHBINA CIOCO0 HU3MCPCHUA U HUCII0JIB30BATb

HN3BCCTHBIC MCTOJbI OLICHKHA HOFpGH.IHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJIb30BAaHHEM
OpsIMBIX ~ WU3MEPEHMI; IPU  3TOM  KOHCTPYMpPOBaTb  YCTaHOBKY,
(GuKCUpOBaTH PE3YNbTaThl IOJTYYCHHOH 3aBUCUMOCTU  (PU3MUYECKHX
BEJIMYMH B BUJE TAOIMIl U TpaHKOB, A€IaTh BBIBOIBI MO pe3yabTaTaM

HCCIICA0OBAaHUA

11.12

CobOmronate  mpaBuja  0€30mMacHOro  Tpyga MpH  IPOBEICHUHU




UCCIEeIOBaHUH B paMKax  ydyeOHOro dKCIEepUMeHTa, Yy4eOHO-
HCCJIEIOBATEIbCKOM M TMPOEKTHOM JESITEIbHOCTH C HCIOJIb30BAHUEM

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOpPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3amaud C SBHO 3aJaHHON (U3NYECKON MOJEIbIO,
HCII0JIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHbI W NPUHOUIIBI; Ha OCHOBC aHalii3a
YCIIOBUS 3a/1a4¥l BBIOUPATh (U3UYCCKYIO MOJICNb, BBIICIATh (PU3NICCKHEC
BEJIMYMHBI W (OPMYJIbI, HEOOXOIUMBIC sl €€ pemeHus, MPOBOJUTH
pacu€Thl M OLICHWBATh PEATBHOCTH IMOJYYCHHOTO 3HAYCHHS (PU3NIECKOM

BCJIMYNHBI

11.14

Pemats Ka4ueCTBECHHbIEC 3a1a4H: BBICTpanBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYXKJICHHH C OMOPOM Ha W3Y4YEHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJICHUA

11.15

Wcnonb3oBath  mpu  pemieHUMH  y4eOHBIX  337ady  COBPEMEHHBIE
nH(OpPMAllMOHHBIE TEXHOJOTHMH U1 TIOMCKa, CTPYKTYpUPOBaHMS,
UHTEpIpeTali W MpeJICTaBiIeHUs] y4yeOHOW U HAy4YHO-TIOMYJISIPHOMN
nHpopMalnuy, MOJYYEHHOM W3 pa3IUYHBIX HCTOYHUKOB; KPUTHYECKU

aHAJIM3UPOBATH MOJy4aEMYyI0 HH()OPMAIIUIO

11.16

OOBSICHATh TPHUHITUIBI JCUCTBUS MAalluH, TPHUOOPOB M TEXHHUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBUS HMX O€30MacCHOTO HCIOJb30BaHUS B

MOBCEIHEBHOM KU3HU

11.17

[IpuBoauTe mNpuUMeEpbl BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKd, B OOBSCHEHHE IPOILIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpETUYECKUE 3HAHUS 110 (PH3UKE B MMOBCEITHEBHON YKU3HU
st obOecriedeHus: O€30MacHOCTH MMpH  OOpalleHuH ¢ TNpudopaMu U
TEXHUYECKUMH YCTPOHUCTBAMH, JUISI COXPAHEHHS 370POBbs M COOIOICHUS

HOPM 3KOJIOTHYECKOI'O ITOBEACHHS B Opr>KElI-OH.[€I71 cpeae

11.19

Paborats B rpynmne € BbIIIOJIHCHUCM PA3JIMYHBIX COLUAJIBHBIX pOJ'ICfI,
IIJIaHUPOBATb pa60Ty T'pYIIbl, palUOHAJIBHO PACIIPCACIIATD 00513aHHOCTH U
IJIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHTyalUAX, aJACKBATHO
OLCHMWBATL BKJIAA KaXKIAOTrO0 H3 YYACTHHUKOB TPYIIIBI B PCHICHUC

paccMaTpuBaeMoi poOIeMbI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasaena

Konx nposepsiemoro

3JJEMECHTA

HpOBepﬂeMble JJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYUHOI'O [IO3HAHUA

1.1

®usuka — Hayka o npupoze. Hayunele meToms!
IIO3HAHMUS  OKPYXKaroLIEro MUpa. Pounb
JKCIIEPUMEHTA U TEOPUH B NIPOLECCE NMO3HAHUSA

IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MopenupoBanue  (GU3MUECKUX  SBICHUU W
npoueccoB. Hayunbele runote3bl. Pusznueckue
3aKOHBI M TEOpUU. ['paHHIIBI HPUMEHUMOCTHU
¢uznyeckux 3akoHOB. [IpHHIMIT COOTBETCTBUS.
Ponrs um mecro ¢usuku B GdopMUpOBaHUU
COBPEMEHHOM HAy4YHOW KapTHHBl MHUpPA, B

MPAKTUYECKOU ESITEIbHOCTH JIOJIEH

MEXAHHKA

KNMHEMATHKA

211

Mexagnueckoe aBmxkeHue. OTHOCUTEILHOCTE
MeXaHnyeckoro asmwxkeHud. Cucrema orcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, CKOpPOCTh (CpemHsisi CKOPOCTh,
MT'HOBEHHast CKOPOCTb) u yCKOpEeHHE
MaTepuaIbHOW TOYKH, HUX MPOCKIHMH Ha OCHU
cuctembl koopauHat. CliokeHue mepeMerieHni

H CJIO0XKCHUC CKOpOCTCﬁ

2.1.3

PaBHOMepHOE u PaBHOYCKOpPEHHOE
IpsIMOJIMHEIHOE JIBUKCHHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS,
NYyTH U TEPEMEIICHUs] MaTepUaIbHOM TOYKH OT

BpPEMCHU

214

CBo0OoHOE MajieHne. Y CKOpeHne cBOOOTHOTO

nmaaCHuA




2.15

KpuBosmmueiinoe  aBuxkenue.  PaBHOmepHoe
JABUXXCHUC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTIJIOBass CKOPOCTb, JIMHEHHAas
CKOPOCTb. Ilepuon u 4acToTa.

LlenTpOCTpEeMHUTENEHOE YCKOPEHHE

2.1.6

Texanueckue YCTPOMCTBA: CIIUJIOMETD,
JBWKCHHE CHApsJOB, LEMHBIE W PEMEHHBIC

nepenavu

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, IPOWIECHHBIMU
TEJIOM  3a  IOCIEJOBATElbHbIE  DPABHBIC
NPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBI)KEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hymo. M3ydeHne ABMKEHUS IIapvKa B BS3KOU
KUJIKOCTH. N3yuenne JBUKCHUS TeJa,

OpOIIEHHOTO TOPU30HTATBHO

2.2

JUHAMUKA
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[Ipunun otHocutenbHOCTH ['anmunes. IlepBblii
3akoH HproToHa. HHepuuanbHble CHUCTEMBI

oTcuéra

2.2.2

Macca tena. Cuia. IlpuHOMI Cynepro3uuuu

CHJI

2.2.3

Bropoii 3akon HproroHa a1 MaTepuUalbHOM
TOYKM B HHEPIHAIBHOM cHCTeMe OTcuéTa
(UCO). Tperuit 3axkon HprioToHa  ans

MaTCPHAJIbHBIX TOYCK

2.2.4

3aKkoH BCCMHUPHOT'O TATrOTCHMUA. Cuma TSKECTH.

HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKEHUS W CWIa  TPEHUS  TOKOS.
Kospduunent tpenus. Cuna conpoTHUBICHHUS

IIpU ABWXKXCHUU TCJIa B ) KUAKOCTU HUJIU Ir'a3C




2.2.7

[TocrynmarenbHOoe W BpamaTeslbHOE JBUKEHUE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT cHIbI OTHOCHTEIBHO OCH BpaliCHUA.
[Imeqo cuipl. YcnoBus paBHOBECUS TBEPAOIO
tena B UCO

2.2.9

Texnuueckue YCTpPOMCTBA: MO IIIATTHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTsl. U3ydeHue ABUKEHUS
Opycka 1O HAaKIOHHOW IUIOCKOCTH  TOJ
JENCTBUEM HECKOJIbKMX cuil. lccnenoBanue
3aBUCHMOCTH CHJI YIIPYTrOCTH, BO3HMKAIOIIHUX B
nepopMupyeMoil  MpyXUHE U  PE3UHOBOM
oOpaslie, OT BeIUYMHBI UX JedOopMalUU.
HccnenoBanue ycnoBH paBHOBECHSI TBEPAOIO

T€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHIV A B MEXAHUKE

23.1

Nmnynec  MaTepuanbHOW  TOYKH, CHUCTEMBI
MaTepuajabHBIX TOuYeK. VMmynbc cuisl U

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus umnyisca B HCO.

PeakTuBHOE IBUKEHUE

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas OHEpIus MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KHUHETUYECKOM YHEPTUHU

2.3.6

[Morennmanenass  sueprusa. llorennuanbHas
SHEprusi yrnpyro Ae(GopMUPOBAHHOU MPYKUHBI.
[loTrennmaneHass  SHeprus  Tena  BOIU3U

IMOBCPXHOCTHU 3eMun

2.3.7

IloTeHuManbHble MW HEMOTEHLMAJIbHBIC CHIIBI.
CBs3b pa6OTLI HCIMIOTCHIHUAJIBHBIX CHII C
W3MEHEHHEM MEXaHHYECKOM OHEPTHUU CHCTCMBI

Tell. 3aKOH COXpaHCHUA MEXaHUYECKOH SHEPrun

2.3.8

anyrne " HCYIIPYTUEC CTOJIKHOBCHHA




TexHu4ecKue yCTpOWCTBA: JABUKEHUE PAakeT,

2.3.9
BOJIOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnyeckue paboTel. W3yueHwe  CBsI3M
2310 CKOPOCTEM Tel IpU  HEYNpyroM  yjaape.

UccnenoBanue  cBs3um  paboOTBl  CHJIBI €

W3MCHECHHEM MEXaHHICCKOM OHCPruu TCia

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
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OcHoBHbIE T0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUHU. BbpoyHnoBckoe
neuxenue. Juddysusa. Xapakrep ABMKEHUS U

B33HMOI[€I7[CTBI/I$I YqacCcTHll BEICCTBa

3.1.2

Moienu cTpoeHus ra3oB, KUJIKOCTEH U TBEPBIX
TeJI U OOBSICHEHME CBOMCTB BEI[ECTBA HA OCHOBE

3THUX MOJeIIer

3.1.3

Macca wmosiekyn.  KonumyecTBo — BemiecTsa.

[TocrosnHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u eé

m3mepenue. [lkana remneparyp Llenscus

3.15

Monens HUIECATILHOTIO rasa. OcHoBHOE
ypaBHEHUE MOJICKYJIIPHO-KUHETUUECKO N

TEOpUH NACAIbHOTI'O Ira3a

3.1.6

AOcomoTHas TeMreparypa Kak Mepa CpeaHei
KUHETUYECKOM SHEPruu TEIUIOBOTO JIBIKEHUS

yacruil rasza. [llkana remneparyp KenbBuna

3.1.7

VpaBuenue Knanelipona — MenneneeBa. 3akoH

JaneTOoHA

3.1.8

['a30BBIEC 3aKOHBI. I/ISOHpOHCCCH B HACAJIBHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

U30TepMa, U30Xopa, n3obapa

3.1.9

Texuuueckue yCTpoOiiCcTBa: TEPMOMETP,

6apometp

3.1.10

[Ipaktnyeckue pabGotbl. I3mepeHue Macchl




BO3JlyXa B KJIIACCHOM KoMHare. MccienoBanue
3aBUCHUMOCTU MCKAY HNapaMCeTpaMH COCTOSHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass cucreMa. BHyTpeHHsA
DHEPrUss TEPMOJMHAMMYECKOM CUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonmuectBo TermoTel u paborta. BHyTpenHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buael  Temomepenaun:  TEIIOMPOBOIHOCTD,
KOHBEKIIMS, Hu3NydyeHue. TermmoéMKoCTh Tea.
VnenrHasgd TEIIOEMKOCTh BeIlecTBa. Pacyér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONEPEaAYC

3.24

[IepBb1ii 3ak0H TepmoanHamuku. [Ipumenenune
IIEPBOTO 3aKOHa TEPMOJAMHAMUKHI K
uzomnpoueccaMm. ['papuueckas HHTepHpeTanus

paboThl Taza

3.2.5

TemmoBsie MamuHbl.  [IpUHIUIBL  IEHCTBUA
TeryIoBbIX MammuH. [IpeoOpazoBanus sHEpPTHH B
TerIoBbIX MammHaxX. Koadduument nonesnoro
nevictBust (manee — KIIJ[) TenioBoil MammuHBI.
Huxn Kapuo u ero KI1J]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  mpomeccoB B MPHUPOJIEC.
TenmoBruie JIIBUTATEIH. KOJIOTHYECKHUE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texuuueckue YCTpOﬁCTBaZ JABUT'AaTCJIb
BHYTPCHHCTO CropaHu, OBITOBOM XO0JIOAUJIPHHUK,

KOHJTUITHOHED

3.2.8

[Ipaktuyeckue paboTsl. M3MepeHue ynenbHOU

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

[Tapoo6pa3oBanue u koHneHcaws. Vicnapenue u

KUIMEHUE. Y IelbHas TeIioTa napoo6pa3013aHI/Iﬂ.




3aBUCUMOCTb  TEMIIEPATypbl ~ KUIEHHUS  OT

JaBJICHU A

3.3.2

AOCOMIOTHAT W OTHOCHUTEJIbHAS BJIAKHOCTH

BOo3ayxa. HacelmeHHb nap

3.3.3

Teépnoe teno. Kpucrammyeckne u amopgHbIe
Tena. AHU30TPOIUS CBOMCTB  KpPUCTAJLJIOB.

Kunkue kpucramisl. CoBpeMEHHbIE MaTEpUAIIbI

3.34

[lnaBnenne w KpuctauM3auus. Y AelbHas

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHeHUE TEIIOBOTO OaaHca

3.3.6

TexHuueckue  yCTpOMCTBA: TUTPOMETp U
IICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
MIOJIY4EHHUS] COBPEMEHHBIX MaTEpHAIOB, B TOM

YUCJIC HAHOMATCPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue pabotel. M3MepeHue BIaKHOCTU

BO3/yXa

OJIEKTPOJJUHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OnekTpu3anus Tell. DJeKTpuueckuid 3apsn. JBa

BU A DJICKTPUYICCKUX 3apsa10B

41.2

HpOBO,Z[HI/IKI/I, AUBJICKTPUKHU U IMOJTYIIPOBOJHHUKHN

4.1.3

3aKoH COXpaHCHUS JJICKTPUICCKOI'O 3apsaaa

414

B3aumopeiictue 3apsanoB. 3akon Kynona

4.1.5

DIJIEKTPUYECKOE noJe. Hanpsioxénnoctsb
ANEKTPUYECKOTO HOJIA. [punaimn
CYIEPIO3UIUH. Jluaun HANPSOKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

Pab6oTta CHJI QJICKTPOCTATHYCCKOI'O I10JIA.

ITotennman. Pa3HOCTEL TOTEHIINAIIOB

4.1.7

HpOBO)IHI/IKI/I U [OUBJICKTPUKHU B MOCTOAHHOM
OJICKTPUYCCKOM TI0JIC. I[I/IBJ'ICKTpI/I"ICCKaH

IMPOHUITACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.




DNeKTpOEMKOCTh  IUIOCKOTO  KOHJEHCATopa.

OHeprus 3apsKEHHOI0 KOHJEHCcaTopa

Texuuueckue YCTpOMCTBA: 3JIEKTPOCKOTI,

419 DIIEKTPOMETP,  DIEKTPOCTATUYECKas  3allUTa,

o 3a3eMJIEHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IPUHTED

4110 [IpakTnueckue paboTHI. N3mepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJAX
YcnoBus CYIIECTBOBAHHUS MOCTOSTHHOTO
42.1 anekTpudyeckoro toka. Mcrounuku toka. Cuiia
Toka. [TocTosiHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMa a1 yyacTka 1enu
423 DJIEKTPUYECKOE  CONPOTHUBIICHHE. Y JIEIBHOE
o COTIPOTHUBJICHUE BENIECTBA
124 [TocnenoBarenbHOE, MapajiebHOE, CMEIIaHHOE
o CO€IMHEHUE MPOBOIHUKOB
PaGoTa snexkrpuueckoro Toka. 3akoH Jlxoyms —
4.2.5
Jlenna
4.2.6 MOUIHOCTP JIEKTPUIECKOTO TOKA
anekTpoaBmwkymmas cuwia (manee — JC) m
127 BHYTPEHHEE COINPOTHUBICHUE HMCTOYHHMKA TOKA.
o 3akoH Oma ;s TOJHOM  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3amblkanue
DneKTpOHHas POBOJAUMOCTD TBEPIBIX
r METAaJIJIOB. 3aBUCHUMOCTh COTMPOTUBIICHUS
o METaJIJIOB oT TEeMIIEPaTypHI.
CBepXnpoBOJIUMOCTb
429 DOnekTpuueckuid TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX MMYYKOB
4210 [MonynpoBoanuku. CoOCTBEHHass U MpUMECHas

MMPOBOAMMOCTD IOJYIIPOBOJHUKOB. CsolicTBa p-




n nepexoaa. [ToaynpoBoAHUKOBBIE TPUOOPHI

4.2.11

OneKTpuuecKuié  TOK B DJIEKTPOJUTAaX.

DIEKTPOIUTHYECKAs JUCCOLHAIINS. DIESKTPOJINU3

4.2.12

DJeKTpUUYECKUil TOK B razax. CaMOCTOSITeIbHBIN
U HECaMOCTOATENbHBbIM paspsan. Paznuussle
THIIBl CaMOCTOSITEJIBHOTO  paspsana. MoJuHus.

ITna3zma

4.2.13

Texanueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP,  PEOCTaT,  HMCTOYHUKH  TOKa,
JJIEKTPOHArpEBATEIIbHBIE puoopHI,
JNIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBIH U0, TEPMUCTOPHI
U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN U0,

TraJIbBaHHUKa

4.2.14

[IpakTnueckue paboTsl. 3ydyeHue cmeniaHHoro
COCIMHEHUS PE3UCTOPOB.

Usmepenne 3JIC wncTouHMKa TOKa W €ro
BHYTPEHHEro conpotuBieHus. HabmoneHne

ANIEKTPOJIH3a

11 KIJACC

Kox Koanposepsiemoro
pasaena JJIeMEeHTAa

IIpoBepsiemMble 1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA

4.3 MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA S MHAYKIWA

43.1

ITocTositHHBIE  MArHMTEHIL. BSaHMOﬂeﬁCTBHC

IIOCTOSAHHBIX MAarHuTOB

4.3.2

MarauTtHoe Tmone. Bekrtop  MarHuTHOM
uHaykuu. [Ipunnun cynepnoszunuu. JInaum
MarHuTHOM uHaykuuu. Kaptuna auHMI
MAarHUTHOM WHIYKLUMHU TI0J TOCTOSIHHBIX

MAar"auToOB

4.3.3

MarsutHoe II0Jie IpOBOAHHKA C TOKOM.




Kaptuna nuHui 1ons MIMHHOTO MPSIMOTO
MPOBOJHUKA W 3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJIHUKA, KaTyIIKAU C TOKOM. OmbIT

Opcrena. B3aumojneiicTBie NPOBOJHUKOB C

TOKOM

4.3.4 Cunia Amriepa, e€ MOIyJb ¥ HaIIPaBJICHHUE

435 Cuna JlopeHnua, e€ MOIyab UM HalpaBJICHHE.
JIBr>xkeHrE 3apsKEHHOU YaCTHUIIBI B
OJTHOPOJHOM MarHUTHOM ToJie. PaGora cuiisl
Jlopenna

4.3.6 SIBieHME NEKTPOMArHUTHOM MHAYKIIUN

4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKIIMU

4.3.8 OJ1C unaykuuu. 3aKOH 3JIEKTPOMarHUTHOMN
nHaykunu Papanes

4.3.9 BuxpeBoe onektpuueckoe mome. DJIC
WHAYKIIMA B TIPOBOJHHKE, JBIKYIIEMCS
MOCTYIATEeILHO B OJHOPOJHOM MAarHHUTHOM
noJie

4.3.10 ITpaBuio Jlenna

4311 NHOyKTUBHOCTE. SIBIE€HME CaMOMHIYKIIMH.
OJIC camonHAYKIIMU

4.3.12 OHepruss MarHUTHOIO IIOJISI KATYIIKH C
TOKOM

4.3.13 DNEKTPOMAarHUTHOE T10JIE

4.3.14 TexHuueckne  yCTpOWCTBA:  IOCTOSIHHbBIE
MarHHThl, AIIEKTPOMArHUTBI,
ANIEKTPOIBUTATEb, YCKOPUTEIH
AIIEMEHTApPHBIX YaCTHUI, UHAYKIIMOHHAS [1€Yb

4.3.15 [IpakTuueckue paboTHLI. Nzyuenue

MAarouTHOIO 1oJii KaTymkKu C€  TOKOM.
HccnenoBanue JIeNCTBUSA IIOCTOAHHOTI'O
MaraiTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHCKTpOMaFHHTHOﬁ HHIAYKIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEGAHUA




5.1.1

KonebarenpHast ~ cucrema. CBobOoHbBIC
koneOanusi. [apMoHHMueckue KojeOaHUs.
Ilepuon, wuactora, amrumaTyga u  (asa

KoJieOaHuil

5.1.2

[IpyxxuHHBIM MaATHUK. MaremaTn4ecKuin

MasTHHUK

5.1.3

YpaBHCHHE TapMOHHYECKHX  KOJEOaHUHU.
Kunematnueckoe 31 JTAHAMHUYECKOE

oIucaHue KoJedaTeabHOI0 ABHUKEHUS

5.1.4

[IpeBpaiienue 3Hepruu Mpu rapMOHUYECKUX
koseOaHusx. CBsA3b aMIUIUTYIbl KOjeOaHUM
UCXOJAHOW  BEJIIMYMHBI C  aMIUTUTYAaMH

KoJe0aHul €€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebarenbHblif  KOHTYD. CBoOo1HBIE
AJIEKTPOMAarHUTHBIE KOJIEOaHUS B MICATHHOM
KOJICOATEThHOM KOHTYpE. AHAIIOTHS MEXIY
MEXaHHYECKUMH ¥ 3JCKTPOMAarHUTHBIMA

konebanusmu. ®@opmyna TomcoHa

5.1.6

3aKOH COXpaHEHHUS SHEPTMHM B HICATBHOM

KOJIeOaTeIbHOM KOHTYPE

5.1.7

BriHyX/IeHHBIE MEXaHUYeCKHe KOJeOaHwms.
Pe3onanc. Pe3zonancuasn KpHBasl.
BriHyX/1eHHBIS AIEKTPOMArHUTHBIC

KoJieOaHusl.

5.1.8

[lepemenHbIH TOK. CunycounanbHbII

MEPEMEHHBIN TOK.

5.1.9

MoIHOCTh MIePEMEHHOTO TOKA.
AMIUIUTYAHOE M JeiCTBYyIOLee 3HAuYeHUE

CUJIbI TOKA U HAITPSOKCHU S

5.1.10

Tpanchopmarop. IIpousBoacTBo, mepenaua
U TOTpeOsieHHe 3JIeKTPUYECKON SHEprum.
OKOJIOTUYECKHE DPHUCKH IIPH IPOU3BOJICTBE
INEKTPUUYECKOU SHEPIrUM. Kynberypa
MCIIOJIb30BaHUS IEKTPOIHEPTUU B

IOBCEIHEBHOMN KU3HU




5.1.11

Texuuueckue  ycrpoiictBa:  ceiicMorpad,
ANEKTPUUECKUI 3BOHOK, JINHUU

SJICKTpOICpCaayq

5.1.12

[Ipaktuyeckue  pabotsl.  HccnemoBanue
3aBUCUMOCTU I€pHOJa MalbIX KoJieOaHun
rpy3a Ha HUTU OT JUIMHBI HUTU U MAacchl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
LHenu M3 I[OCIEA0BATEIbHO COEAMHEHHBIX

KOHACHCATOpAa, KAaTYIIKHU 1 PE3UCTOPA

5.2

MEXAHUYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

521

MexaHn4yeckue BOJTHEI, YCIIOBUS
pactipoctpanenus.  Ilepmoa.  CKopocTb
pactpoCcTpaHeHUs W JUIMHA  BOJIHBI.

HonepeqHHe " IPOJO0JIBHBIC BOJTHBI

5.2.2

###Par### Unrtepdepenuus u nudpaxuus

MEXaHUYCCKHUX BOJH

5.2.3

3Byk. CkopocTe 3ByKa. ['pOMKOCTB 3ByKa.

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJIEKTPOMArHUTHbBIE BOJIHBI. VYcnosus
U3ITY9CHHS AIIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTamus BexktopoB E, B u v B

BHCKTPOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

5.2.5

CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHUE, MPEIOMJICHHUE, IOJISIPU3AIHS,
muppaknusi, wuHTepdepenuus. CKopocTh

OJICKTPOMAarduTHBIX BOJIH

5.2.6

[Ixana 3IIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHre »BJIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHLI PaduoCBA3M W TCIICBUIACHUA.
Pannonokanms. 3J'IeKTp0Mal" HUTHOC

3arpsi3HCHUC OKp}I)KaIOH_[eﬁ CpCabl

5.2.8

Texanuueckue YCTpOﬁCTBaZ MY3bIKaJIbHBIC
HHCTPYMCHTHI, YIbTPA3BYKOBas

JANAarHoCTukKa B TCXHUKEC U MCIAULUHC, paaap,




pamuMoONpUEMHHUK,  TEJIEBHU30p,  AHTCHHA,

tenepon, CBU-neun

5.3

OIITHUKA

5.3.1

[IpssMonMHENHOE pacIpoCTpaHEHUE CBETA B

ogHOpOAHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBera. 3aKOHBl OTpaKEHUS
cBera. [locrpoenne u300paxeHU B IUIOCKOM

3epKaiie

5.3.3

[penomnenne cBera. 3aKOHBI  MPETIOMIICHUS
CBeTa. AOCOITIOTHBII IOKAa3aTeib

peToMIICHUS

5.34

ITomHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIi

YTOJI TIOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.35

Hucnepcust cera. CroxHbI cocTaB 0enoro

ceerta. L[Ber

5.3.6

Cobuparoliue U pacceuBarolie JHMH3bI.
Tonkass nmuH3a. @DOKYCHOE pacCTOSIHUE W
OnTHYEeCKast cuia TOHKOM JIMH3BL.
[TocTpoenne n3o0paxeHuid B COOMpAIONIUX 1
pacceuBaronux JnuH3ax. dopMmyna TOHKOU

JIMH3EL. YBEIHWUYCHUE, JaBaeMO¢e JIMH30#

5.3.7

[Ipenensl MPUMEHUMOCTH T'€OMETPUYECKOMN

OIITHUKH

5.3.8

HNuTtepdepenius CBeTa. KorepentHsie
HCTOYHUKHU. YcnoBus HaOIOICHUS
MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEepPEHIIMOHHON KapTUHE OT JABYX

CI/IH(1)33HLIX KOI'CPpCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums CBeTa. JudpakunoHnHas
pemérka. YcioBue HaOMIOIEHHUS TIABHBIX
MaKCHMYMOB npu MajeHuN

MOHOXpPOMATHYCCKOT'O CBCTa Ha

TU(QPaKIUOHHYIO PEHIETKY

5.3.10

HOJ'ISIpI/ISaI_II/IH CBCTa

5.3.11

TexHuyeckue ycTpoicTBa: OYKH, JIyIa,




doroanmapar, NPOESKIMOHHBIA  ammapar,
MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA,

T(paKMOHHAs PEmIETKa, OJISIPOUT

5.3.12

[IpakTuyeckue paboTHI. W3mepenue
HOKa3aTenss IpejromieHus. lccnenoBaHue
CBOICTB n300paKeHUH B JIMH3aX.

Hab6nronenue nucnepcun ceeta

BJIEMEHTHI CIIELIUAJIBHOW TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuipl  NPUMEHMMOCTH  KJIACCUYECKOM
MEXAHUKU. [TocTynatet TEOPUH
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJIS
CKOpOCTM CB€Ta B BaKyyMe, NPHUHIUI

OTHOCHUTEJILHOCTA DHUHIIITEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMCHHOCTH.

3aMeJIJ'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsI3p Maccbl € DHEPIHMEN W HMITYJIBCOM
CBOOOJIHOM  YacTHUIBl. DHEPrusi  TOKOS

CBOOOIHOM 4aCTUIIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITHUKU

7.11

®otonbl. @opmyina [lnaHka cBsA3M >HEPrUU
¢doToHA ¢ ero 4yacToToi. DHEPrHsl U UMITYIIbC

dboToHa

7.1.2

OtkpbiTHe W wuccienoBanue Qororpdexra.

OmNBITEI AT. CroieTosa. 3aKOHEI

doTodrddekra

7.1.3

VYpaBHenue DiHmTeiiHa a1 doTodddekra.

«Kpacnas rpanuma» porosddexra

7.1.4

HaBnenue cBera. OnbiTel I1.H. JIeOenena

7.15

XUMHYECKO€E JeHMCTBHUE CBETA

7.1.6

TexHuueckue ycTpoilcTBa: (POTORNIEMEHT,

Q)OTOHaT‘II/IK, COJIHCYHasA 6aTapes[, CBETOJHO

7.2

CTPOEHHME ATOMA

7.2.1

Mogens atoma Tomcona. OTbITEI




Pesepdopaa no ucciieioBaHuIO CTPOCHHUS

aTomMa. HnaHeTapHa;I MOJCIb aToMa

7.2.2

[Tocrynatel bopa. M3nydenue u norsiomnieHue
(GOTOHOB mpH IEepexoae aToMa C OIHOTO
YPOBHS SHEPTUU Ha APYrou. Buasl CrieKTpoB.

CnexTp ypoBHEH SHEPrUU aToMa BOJAOPOJa

7.2.3

BonHoBBIE cBOiicTBa uyacTuu. BosnHbl ge
bpoiins. KopmyckyisspHO-BOIHOBOM
nyanu3Mm.  Jludpakmus — SIEKTPOHOB  Ha

KpHCTaIax

7.2.4

CrnoHTaHHOE U BBIHYXXKJICHHOC H3JTY4YCHHUC.

YeTpoicTBO ¥ MPUHIIUIT PaOOTHI Jiazepa

7.2.5

TexHuyeckue YCTPOMCTBA: CHEKTPAIbHBIN
aHayu3 (CHEKTPOCKOI), Jia3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

[IpakTnueckue  pabOTHI. Habmonenue

JIMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl  HAOMIOAEHUST ©  PETHUCTPAIMH

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PAAMOAKTHUBHOCTH. OnbIThI
Pesepdopna mo onpeneneHuio  cocraBa
panuoakTuBHOro  m3nydeHus.  CBoiicTBa
anbga-, OeTa-, ramMma-usnydeHus. BrusHue

paaruOaKTUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTKpbITHE POTOHA U HEWTpoHA. HykinoHHas
Monenb sapa [eiizenOepra — VBaHeHKo.
3apsan anpa.  MaccoBoe  uucio - spa.

HN30TOMEI

7.3.4

Anbda-pacna. DIIEKTPOHHBII u
MTO3UTPOHHBIN Oera-pacma. I"'amMma-

H3JITYUCHHUC. 3aKkoH PpaaAO0aKTUBHOTO paciiaga

7.3.5

OHeprus CBs3M HYKJIOHOB B sjpe. SnepHble

cuibl. Jledekt macchl siipa

7.3.6

ﬂIleHBIC pCaKkIuu. HGHCHI/IC W CUHTC3 SAJCP




7.3.7

Snepubiii peaktop. TepMosaepHBI CHUHTE3.
[IpoGmemMbl ¥  TEPCHEKTHBBI  SIIEPHOM
DHEPreTUKU.  ODKOJIOTUYECKUE  ACIHEKThI

SIIEPHOM DHEPTETUKH

7.3.8

DnemMeHTapHbIe YaCTHLBL OTtkpbiTHE
IIO3UTPOHA. @yH1TaMEHTaJIbHbIE

B3aUMO A€V CTBUS

7.3.9

Texanueckue yYCTpOMCTBA: JO3UMETP,
Kamepa BunbcoHa, SAIEpHBIA  peakTop,

aToMHas 6omOa

7.3.10

IIpaktnyeckue  pabotsl.  MccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM QoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3gHoro nHeba. Co3Be3ams, sIpKue

3Bé3)II)I, IJIaHETHI, X BUANMOC ABUKCHUC

8.2

Comnueunadg cucrema. IlmaHeTsl 3eMHOM
prHHI)I. HHaHeTBI-FHFaHTLI H Uux CHYTHI/IKI/I,
KapJIUKOBBIC  TIJIAHETHI. Mauiisie Tea

CoHEYHOH CUCTEMEI

8.3

Comunie,  ¢otochepa u  armocdepa.

ConHeuHas aKTUBHOCTH

8.4

Ncrounuk sneprun CoJiHIA U 3BE3]T

8.5

3BE3/IbI, WX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, PaJIyC, TeMIlepaTypa, ux
B3aUMOCBS3b.  JlmarpamMma  «CHEKTpalbHbII
KJIaCC — CBETUMOCTB». 3BE3ILI IJIaBHOM
MIOCJIEN0BATEILHOCTH. 3aBHCUMOCTE «Macca —
CBETHMOCTDY U1 3BE3]1 IJIaBHOM

IIOCIACAOBATCIIBHOCTHU

8.6

Buytpennee crpoenue 3BE31. CoBpeMEHHbIE
NPEACTaBICHU O  MPOUCXOXKICHUU U
sposrond CoJHIIA M 3BE31a. DTallbl KU3HUA

3BE31

8.7

Mneunsiii  Ilyte — Hama TamakTtuka.

CrniupanbHast CTPYKTypa lNanaxktuku,




pacnpeneneHue  3BE3A, raa M MbUIA.
ITonoxenne u JABMOKCHUC COJIHLIa B
lanmaktuke. Ilnockas wu  cdepuyeckas

HoACUCTEMBI [ aJlakTUKN

8.8

Tunel TaJIaKTHUK. PaauoranakTuku "

KBa3apbl. UEpHBIE ABIPBI B SAPax rajJakTUK

8.9

Bcenennas. Pacmmpenue Beenennoit. 3akoH
Xab06na. PaszOeranue ranaktuk. Bospact u
panuyc BcenenHoil, Tteopus bonbmoro
B3pbIBa. Mogens «ropsdyel BceneHHOW».

PenukroBoe nuznyuenne

8.10

MacmrabHas CTPYKTypa Bcenennoii.
Meraranaktuka. Hepeménubie mpoOaembl

aCTPOHOMUH




