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Mecto yuebHOro npeamera B
y4eOHOM TIJIaHe

CocraBurens

Coneprxanue yueOHOro npeaMera

Cornacuo enepanbnomy 6azucHoMy yueOHOMY Tutany B 10
ki1acce (6a30BbIi YPOBEHB) OCHOBHOM IITKOJIBI 2 4 B HEJIETIO,
Bcero 68 yacos.

Iuman Taresiaa HukonaeBHa

Pasznen 1. ®usuka u MeToAbl HAYYHOT'O NTO3HAHUS

®uszuka — Hayka o npupone. Hayunsle meTombl
IIO3HAHMS OKPY’KAroLIero Mupa. Poib 3kcriepumMenTa u Teopun
B IIpoliecce NO3HAHUS NPUPOABI. DKCHEPUMEHT B (U3HKE.
MogenupoBanue (QU3MUECKUX SIBIEHUM M  IPOLIECCOB.
Hayunsie runoressl. @usndeckne 3aK0OHbI U TEOpUU. [ paHUIIbI
IIPUMEHUMOCTH duznyecKux 3aKOHOB. [TpuHDHN
coorBercTBUs. Ponmp u mecro ¢usuku B (HOpMHPOBAHUU
COBPEMEHHOM Hay4YHOM KapTHHbI MHpa, B IPAKTHYECKON
NEeITEIbHOCTH JIIOACH.
Pa3znen 2. Mexanuka. Tema 1. Kunemamuxa

Mexanunyeckoe JBIKEHUE. OTHOCHUTENBHOCTD
MEXaHMUYEeCKOro aBmxeHus. Cucrema orcuéra. Tpaekropus.
[Tepemernienue, CKOpOCTh (CpeaHsisE CKOPOCTh, MTHOBEHHAas
CKOPOCTb) U YCKOPEHHE MaTepuaibHOW TOUKH, UX MPOEKIUU
Ha OCU cHucTeMbl KoopauHar. CioKeHue MNepeMelleHUu U
CIIOKE€HUE CKOpOCTel. PaBHOMEpHOE U pPaBHOYCKOPEHHOE
npsIMOJIMHEiHOe  JABWKeHue.  ['paduxm  3aBUCMMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHMS, IyTH W IepeMElICHUs
MaTepHalbHOW TOYKM OT BpeMeHH. CB0OOIHOE mMaJeHHE.
VYckopenne — cBobomgHoro  maaeHus.  KpuBoimHeiiHOe
JBUKEHUE. J[BHKEHUE MATepUaIbHON TOYKH IO OKPY>KHOCTH
C MOCTOSIHHOM MO MOZYJIIO CKOPOCTHIO. YTJIOBAsI CKOPOCTb,
JTUHeWHas ckopocTh. llepuog u  wactoTa oOpaleHus.
IenTpocTpeMuTenbHOE yCKOpeHue. TeXHUYecKkre yCTponcTBa
U TPAaKTHYECKOE TPUMEHEHHME: CHOUIOMETp, JBUKEHUE
CHaps0B, LIETIHBIE U PEMEHHBIE NTEpEIauH.

Tema 2. Jlunamuika

IIpunnun otHocurenpHocTH ['amunes. IlepBbi 3aKkoH
Herorona. Muepuunanbuble cucreMbl oTcu€ra. Macca Ttena.
Cuna. [Tpunuun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUIsl MaTepualbHOM TOYykH. Tperwii 3akoH HeroToHa mis




MaTEpUAJIbHBIX TOYEK.3aKOH BCEMHUPHOro TiAroreHus. Cuiia
TsokecTu. [lepBasg kocmuueckas ckopoctb. Cuia ynpyrocT.
3akon I'yka. Bec Ttema.Tpenue. Buapl Tpenus (mokos,
CKoJIb)KeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUSI CKOJNBKEHHS M cuia TpeHus mnokos. Kosdpoummenr
TpeHus. Cuna CONpPOTHBIIEHUS TP JBHKEHUM Tela B
xuakoctn win rase. IloctynmarensHoe M BpalarenbHOE
NBIDKEHHE abcoitoTHO TBEpAOro  Tena.MOMEHT  CHIIbl
OTHOCHUTEIIBHO OcH BpameHus. [lmewo cunbl.  Ycenosus
paBHOBecHsl TBEpAOro tena.TexHudeckue ycCTpoicTBa H
IIPAKTUYECKOE  INPUMEHEHHE: IOALIMIIHUKYH, JABH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Tema 3. 3akoHBI COXpaHEHHS B MEXaHUKE

Nmnynsc MaTepuanbHOW TOYKHM  (Tena), CHCTEMbI
MaTEpHAIbHBIX TOUEK. MIMITyJIbC CHIIBI MU N3BMEHEHUE UMITYJIbCA
Tena. 3aKOH COXpaHEHMsI UMITyJbca. PeakTuBHOE JBM)KEHUE.
Pabora cumbl. MomHuocths cuibl. KuHeTtndeckas »Heprus
MaTepuaibHON TOUKH. Teopema 00 M3MEHEHNH KUHETHYECKOH
sHepruu. [lorenumaneHas 3Heprud. IloreHnnanbHas sHeprus
yapyro naedopmupoBaHHOW HpyXuHbl. [loTeHIMaNbHas
SHeprus Teja BOIM3H moBepXHOCTH 3emiu. [loTeHnnanbHbie u
HernoTeHIHanbHble cuibl. CBA3b pabOThl HEMOTEHLMATbHBIX
CWJI C M3MEHEHMEM MEXaHUYECKONM DHEPIruU CUCTEMBI TEll
3aKOH COXPAaHEHUsT MEXAaHWYECKOW BSHepruu. YIpyrue u
HEyIPYTM€ CTOJKHOBEHHs. TEeXHUYECKHMEe YCTpPOWCTBA U
IIPAKTUYECKOE INPUMEHEHHE: BOAOMET, KOMNEp, NMPYKUHHBINA
IIUCTOJIET, IBUKCHHUE PaKeT.
Paznen 3. MonexynspHas pu3uka u TepMOJAUHAMUKA

Tema 1. OcHOBbl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON
TEOPHH U X ONBITHOE 000CHOBaHKE. BpOyHOBCKOE IBHKEHHE.
Huddys3usa. Xapaktep IBUKEHUS U B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpoeHHs ra3oB, KHAKOCTEH U TBEPIBIX
Tel W OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazmepsl Mosiekyil. KonnuecTBo BemiecTsa.
[TocTostnuas ABoraapo. TemoBoe paBHOBecue. Temmeparypa
n e€ usmepenue. lllkana temmneparyp Llenbcusa. Mopens
naeanbHOro rasa. (OCHOBHOE YpaBHEHHME MOJEKYJISIPHO-
KMHETHUYECKOW TEOpUM HJealbHOro rasza. AOCOmoTHas
TEMIEpaTypa KaKk Mepa CpeJHEH KHUHETHMYECKOH 3HEpruu
TEIUIOBOTO JIBIKeHUs uacTul] rasa. lllkama Temneparyp
KensBuna. ['a3oBbie 3akoHbl. YpaBHeHHe MeHeneeBa—
Knaneiipona. 3akon /lanbToHa. M30mpouecchl B HiealbHOM
rase C IMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
Mpe/iCTaBIeHHE U30IPOIECCOB: U30TepMa, U30X0pa, n3obapa.
TexHuueckue yCTpoWcTBa M IPAKTHYECKOE NPUMEHEHHE:
TEpMOMETp, OapomeTp.




Tema 2. OcHOBBI TEpMOJUHAMUKU

TepMmoguHamuyeckasi cucteMa. BHYTpeHHsAs >Heprus
TEPMOJIMHAMUYECKOH CHUCTEMBI M CIOCOOBI €€ H3MEHEHHUs.
KomnyectBo Temiorsl u  paborta. BHyTpeHHsAs »Heprus
OJIHOATOMHOIO UJCAJIBHOrO0 rasa. Buael Ttemronepenayu:
TEIUIONPOBOAHOCTb, KOHBEKLMSA, M3JIy4YeHHE. Y JelbHas
TEIUIOEMKOCTh ~ BemecTBa. KonuuecTBO  TEIUIOTHI  IIpHU
terutonepenayde. Ilonstie 06 agnadatHom npouecce. IlepBbiit
3aKOH TepMoAuHaMuKu. [IpuMeHeHHe 1IepBOrO 3aKOHA
TEPMOJUHAMUKHU K U30IPOLECCaM. I'paduueckas
UHTepHpeTanus padoTsl raza. Bropoii 3akoH TepMOIMHAMUKH.
HeoGpatumocTs nporeccoB B npupoze. TerioBbie MalluHBbI.
[Mpunuunsl neiicTBus TeruioBeIXx MamuH. [IpeoOpazoBanus
SHEPruy B TEIIOBbIX MammHax. KoagpduuueHt mnosiesHoro
aeictBus  TeoBod  mammHbel.  [lukn  Kapno wu  ero
KO3 (UIIMEHT  TOJIE3HOTO  JCWCTBHS.  DKOJOTHYECKHE
npoOJeMBl  TEIJIOPHEPreTUKU. TeXHWYEeCKHe yCTpOHCTBa W
IIPAKTUYECKOE  IPUMEHEHHWE:  JABUraTellb  BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOAMIBHUK, KOHAULIMOHED.

Tema 3. ArperaTHble cocTosiHUs BellecTBa. Pa3oBble
IIePEXObI

[lapooOpazoBanne u KoHjaeHcauusa. Mcmapenue wu
KuIeHue. AGCOIIOTHAs U OTHOCUTEIIbHAs BIaKHOCTh BO3/yXa.
Hacpimennplid map. YjenbHas TemoTa MapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUs OT JaBieHus. TBépaoe
teso. Kpucramumyeckue n amopguble Tena. AHU30TPONUS
CBOMCTB KpucTauIoB. JXuakue kpucrtauiasl. CoOBpeMEHHbIE
Marepuansl. [lmaBnenme w  KpucTaM3anus. Y IeiabHas
terora miasiaeHus. CyOnumanus. YpaBHEHHE TEIJIOBOIO
Oamanca. TexHUYeckue yCTPOMCTBA M  IPAKTUYECKOE
IIPUMEHEHHUE: TUTPOMETP M ICUXPOMETP, KAIOPUMETD,
TEXHOJIOTHH TOJTY4YeHHs] COBPEMEHHBIX MaTepHalloB, B TOM
YHUCJIe HAHOMATEPUaIOB, U HAHOTEXHOJIOTHH.
Paznen 4. Onexrponunamuika Tema 1. nekmpocmamuka

OnexTpuszanus Tell. DIEKTpUYeCKUd 3apsn. [Ba Buna
ANEKTpUYECKUX 3apsiioB. [IpoBOAHMKM, AMDIEKTPUKH U
MOJIYIPOBO/IHUKH. 3aKOH  COXpPAaHEHMsI  DJIEKTPHUYECKOIO
3apsna. Bzaumoneiicteue 3apsinoB. 3akoH Kynona. Todeunsiii
INEKTPUYECKUH 3apsf. DnekTpuueckoe noiue. HanpsskéHHocTh
JJIEKTPUYECKOTO TOJIS. [TpuHIMI CYNEpHO3UIIHH
JJIEKTPUYECKHUX TIOJIEH. JInann HaIpsKEHHOCTU
anekTpuyeckoro moisa.Pabora cuim  3I€KTPOCTAaTHUYECKOTO
nosid. Ilorennman. PasHocts moreHumanos. IIpoBogHukM u
JTURJIEKTPUKHU B 3JIEKTPOCTATHUECKOM IoJie. J(uanekTpuueckas
MPOHHUIIAEMOCTb. DIIEKTPOEMKOCTb. Konnencarop.
OneKTpOoEMKOCTh  IUIOCKOTO  KOHJAEHcaTopa.  JHeprus
3apsHKEHHOr0 KOHZAEHcaropa. TexHuueckue ycTpoucTBa u




IIPaKTUYECKOE IPUMEHEHHUE: BJIEKTPOCKOIN, 3JIEKTPOMETP,
IEKTPOCTAaTUYECKAs 3AINTA, 3a3€MJIEHUE NIEKTPOIPUOOPOB,
KOHJICHCATOP, KOIMPOBAJIbHBIN ammapaT, CTPYWHBIN IPUHTEP.

Tema 2. IloctosiHHBIN 3nekTpudeckuii Tok. Toxku B
Pa3IMYHbIX Cpesax

DJIEKTPUYECKUH  TOK.  YCJIOBUSL  CYILIECTBOBAHHUS
aneKTpudeckoro Toka. Mcrounumkm Toka. Cumila  TOKa.
[locrosinublii TOK. Hampsokenue. 3akoH Oma Juisl yyacTka
LeMH. DneKTpuuecKoe COIIPOTHUBIICHUE. VY nenbHoe
COIIPOTHBIICHUE BELICCTBA. ITocnenoBarensHOE,
NapajuIeJIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJIHHUKOB.
Pabora onektpuyeckoro Toka. 3akoH Jxoyns—Jlenna.
MOoOIHOCTb 3JEKTPUUECKOT0 TOKA. DIEKTPOIBUKYILAs CUIIA U
BHYTPEHHEE COIIPOTUBIICHUE HCTOYHUKA TOKA. 3aKOH OMa 1iis
MOJIHOM  (3aMKHYTOM) snekTpuueckoit wenu. Kopotkoe
3aMbIKaHUe. DJIEKTPOHHAS IPOBOAUMOCTH TBEP/ABIX METAIIIOB.
3aBUCUMOCTb COIPOTUBIIEHUS METAIJIOB OT TEMIIEpPaTypBhl.
CBepxnpoBOIUMOCTb. OJIEKTPUYECKHM TOK B BaKyyMe.
CpolicTBa  2JIEKTpOHHBIX  Iy4ykoB.  IlomynpoBonHukwu.
CobcTBeHHast U IpUMECHAs IIPOBOAUMOCTh
MIOJIyIIPOBO/IHHKOB. CaoiicTBa p—N-nepexona.
[TomynpoBOAHUKOBBIE TPUOOPBI. DJNEKTPUUECKUI TOK B
pacTBopax M paciulaBax JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
auccouuanus. OJeKTpoiu3. DJIEKTPUYECKUH TOK B Trasax.
CaMocCTOsATENbHBIA U HECAMOCTOATEIbHBIA pa3psal. MoJHus.
IInasma.Texnuueckue  ycTpoiicTBA M IPaKTHYECKOE
IIPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT, MCTOYHUKU
TOKa, AJIEKTpOHarpeBaTebHbIe puoOOoDPHI,
AEKTPOOCBETUTEIbHbBIE npuOopHI, TEPMOMETP
CONPOTUBIICHUS, BAKYyMHBIA  JHOZA, TEPMUCTOPHI U
(oTOope3nCTOpHl, MOITYNPOBOAHUKOBBIN O, TaJbBaHUKA.

PesynbTarsl ocBOeHUS yueOHOTO
npeamera

K xoHnmy o0yuenus B 10 Kiacce npeaMeTHbIE
pe3ynbTathl Ha 0a30BOM ypOBHE JOJDKHBI  OTpaXkaThb
c(OPMHPOBAHHOCTh Y O0yUAIOIUXCA YMEHUI:

JIEeMOHCTPHPOBATh Ha MPUMEPAxX PoJib U MECTO (PU3UKU
B (hOopMHpPOBaHUM COBPEMEHHOW HAyyHOW KapTUHBI MUpa, B
pPa3BUTUM COBPEMEHHOM TEXHHKHM W TEXHOJIOTMH, B
MIPAKTUYECKOU JEATEIbHOCTH JIIOJIEH;

YUNUTBHIBaTb  TpPaHMULBl  IPUMEHEHUS  W3YYEHHBIX
¢bu3nyeckux Mojenel: MarepuaiabHas TOUYKA, WHEpLUHUAIbHAS
cucteMa oTcuéra, abCOMIOTHO TBEPIOE TEJO, UICATBHBIN a3,
MOJEJIM CTPOECHHUS TAa30B, JKHUJIKOCTEM W TBEPABIX TE,
TOYECUHBIN AJEKTPUUECKUI 3aps] NpU peleHUH (HU3NYECKHX
3a1a4;

pacrno3HaBaTh (U3WYECKUE SBJICHUS (IIPOLECCHI) U
OOBSCHATH UX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-
KMHETUYECKON TEOPUHU CTPOEHUs BEIIECTBA u




SJIEKTPOJMHAMUKHU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE
NPSIMOJIMHEHOE ~ JBMIKEHWE, CBOOOJHOE TAJCHHE Te,
JBU>KEHUE IO OKPYKHOCTH, MHEPLHMS, B3aUMOIEHUCTBUE TET,
Qg dy3us, OpOyHOBCKOE IABMKEHHE, CTPOCHUE KUAKOCTEH U
TBEPABIX TeEJ, HM3MEHEHHWe o0BhEMa Ten MpPH HarpeBaHUU
(OXJIaKICHUH ), TEIJIOBOE paBHOBECHE, ucrnapeHue,
KOHJECHCAlMs, I[UIABJIEHUE, KPUCTAUIM3ALHUs, KUIICHHUE,
BJIAJKHOCTh BO3]lyXa, IMOBBILICHUE JABJIEHUS ra3a MNpH €ro
HAarpe€BaHUM B 3aKPBITOM COCY[E, CBA3b MEKY NapaMeTpaMu
COCTOSIHUSI Tra3a B H3OMpoleccax, »JJIEKTpU3alus Tel,
B3aUMO/ICHCTBHE 3aPsiJIOB;

ONMCBIBATH MEXAHWYECKOE JIBUKEHUE, HCIIOJIb3Ys
(u3nUecKre BETUYHMHBI: KOOpIMHATA, MyTh, MEPEMEIICHNUE,
CKOpOCTb, YCKOpPEHHE, Macca Teja, Cujia, UMIYJbC Tela,
KHHETHUYECKas SHEprus, MOTCHIMANbHAS SHEprus,
MeXaHu4deckas paboTa, MeXaHWYeCKas MOIIHOCTh, TIpH
OMHMCAaHUU TMPABWIBHO TPAKTOBATh (DUIUYECKUNA CMBICI
WCIOJIb3YEMBbIX BEJIMYMH, WX OOO3HAUYECHUS U EIUHUIIBL,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE AAHHYIO (DU3HUECKYIO
BEJIMYKMHY C IPYTMMHU BEIMYMHAMU,

ONKMCBHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEN U
TEIUIOBbIC SBJICHUS, HCIONb3Ys (PU3UUYECKHE BEITUUYHHBIL:
JIaBJICHUE Ta3a, TEMIIepaTypa, CPEIHSAS] KHHETUYECKasl YHEPrus
XAa0TUYECKOr0 JBHKCHUS MOJIEKYJ, CpPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJ, KOJWUYECTBO TEIUIOThI, BHYTPEHHSS
sHeprusi, paboTa raza, KOdQ(HUIIMEHT MOJIE3HOTO JACHCTBUS
TEIJIOBOTO JBUTATEINS; TPU OMMCAHUU MPABUIILHO TPAKTOBAThH
(bU3UYECKU  CMBICI  HUCIONB3YEMBIX  BEIWYHH,  HX
0003HAYEHUSI U €IMHUIIBI, HAXOAUTH (DOPMYJIbI, CBS3bIBAIOIINE
TaHHYI0 (PU3MYECKYI0 BETUYHUHY C IPYTHMH BETUYHHAM;

ONMCHIBATh W3YYEHHBIE DJIIEKTPUUYECKHME CBOMCTBA
BEILIECTBA U DJIEKTPUUECKHUE SBJICHHS (IIPOIIECCHI), UCTIONB3YS
dbuznveckue BEJIMYMHBI: ANEKTPUYECKUN 3apsia,
JJIEKTPUYECKOE II0JI€, HANPSHKEHHOCTHh IOJIs, IOTEHIMA,
pa3HOCTh  NOTEHLMAJIOB; MpPHU  OMNHCAHUM  MPaBUIBHO
TPaKTOBaTh (PU3UYECKUN CMBICI UCIIOIB3YEMbIX BEJIMYUH, HX
o003HaueHUs] W €IUHUIIBI,  YKa3blBaTb  (POPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMYHUHY C APYTUMU
BEIIMYHNHAMU;

aHAIM3UPOBATh (U3MUECKHE TPOIECChl W SBJICHHUS,
WCTIONB3Ysl (U3MYECKHE 3aKOHBI W TPUHIMUIBL 3aKOH
BcemupHoro tarorenus, I, II u III 3akonsl HeroTOHA, 3aK0H
COXPAaHEHUsI MEXAHUYECKOM DHHEPruH, 3aKOH COXPAaHEHUs
AMIYJIbCa, MPUHUUII  CYNEpPHO3UIUNA  CWJI, TPUHIMI
paBHOMNpPaBUsI UHEPUUATBHBIX CUCTEM OTCUYETA, MOJIEKYJIAPHO-
KUHETHUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, FA30BbIE 3aKOHBI,
CBSI3b CPEHEW KUHETUYECKON DHEPTUM TEIUIOBOTO JIBUKEHUS




MOJICKYJI C aOCOJIIOTHOW TEMIEpaTypou, TEpBBIA 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS JIEKTPHYECKOTO 3apsia,
3akoH Kynona, mpum 3TOM  pa3nuyarh  CIIOBECHYIO
(bOpPMYIHPOBKY 3aKOHA, €r0 MaTEeMAaTUYCCKOE BBIPAKCHHE U
ycioBusl (TpaHMIlbI, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIC TPHUHIUIBI JCHCTBUS MAIIUH,
puOOPOB M TEXHUUYCECKUX YCTPOUCTB; pa3inyarh yCIOBHS MX
0€3011aCHOI0 MCIT0JIb30BaHUS B TIOBCEAHEBHOM KU3HH,

BBIMIOJIHATh ~ OKCICPUMEHTBI [0 KCCIICOBAHUIO
(GU3NYeCKUX SBJICHUH ¥ TPOILECCOB C HCIOJIb30BAHUEM
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH, TP ATOM (OPMYIIUPOBATH
npobieMy/3ajaqy ©W THIOTE3y Y4YeOHOTO SKCIICPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEAJIOKEHHOTO 000pYyIOBaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHUPOBATH BHIBOJIBI;

OCYILIECTBIISATh MpPSIMBIE W  KOCBCHHBIC H3MEPEHUS
(GU3NYECKUX BEIMYHMH, IPU 3TOM BbIOUPATH ONTHMAIbHBIN
Croco0 W3MEPEeHUs W HCIOJb30BaTh H3BECTHBIC METOIbI
OLICHKH TIOTPEIIHOCTEH U3MEPEHHIA;

UCCIICZIOBAaTh  3aBUCUMOCTH  MEXIY (U3UYCCKUMU
BEJIMYMHAMHU C HCIIOJI30BAHUEM TMPSIMBIX HM3MEPEHUHU, MpPHU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJyYCHHON 3aBHCUMOCTH (DH3MUECKUX BEJIMYMH B BHJIC
Tabnui U TpaduKoB, JelaTh BBIBOJBI IO pe3yJbTaTaM
WCCIICIOBAHMS,

coOmonarh mnpaBwia  0Oe30macHOTO  TpyjAa  IpH
MPOBEJICHUU  WCCICNOBAaHMA B paMKax  y4eOHOro
IKCIEPUMEHTa, Y4eOHO-UCCIECIOBATEIbCKOW M IMPOSKTHOU
JESITEIBHOCTH C MCITOJIb30BaHHEM U3MEPUTEIIbHBIX YCTPOUCTB
1 1ab0paTOpHOTO 000PYIOBAHUS;

pemiath  pacu€THbIE 3aJaud  C SIBHO  3aJlaHHOMU
(bu3NYeCcKOil MOJIENbI0, UCIONB3Ysl (U3UYECKUE 3aKOHBI U
MIPUHIAIIBI, HA OCHOBE aHAIMW3a YCJIOBHUS 3aJadd BhIOHUpPATH
(GU3NYECKYI0 MOJICNIb, BBIACIATh (DU3UYECKHE BEIMUYUHBI U
bopMysbl, HEOOXOmUMBbIC i €€ pEeIIeHHs, IPOBOJIUTH
pacu€Thl M OLICHWUBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHHS
(bU3UYECKO BEITUUYHMHBI,

pelaTh KaYeCTBCHHBIE 3a/1a4H: BICTPAUBATh JIOTHUECKU
HETMPOTUBOPEUYMBYIO IEMOYKY PACCYyXJICHHH C OINOpOH Ha
W3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUCCKHUE SBICHUS;

WCIOJB30BaTh  TPU  PEHIEHHH  Yy4eOHBIX  3aaa4
COBpeMeHHbIe HH(MOPMAIIMOHHBIC TEXHOJIOTHH JUIS IOMCKa,
CTPYKTYPUPOBAHHUS, HWHTEPIPETAlMd ©  TPEACTABICHUS
yueOHOM M HAay4HO-TIOMYJIIPHON HH(OPMAIIMH, TTOTYYCHHOU
U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIU3HPOBATH
noTy4aemMyro uHpopmaruio;

NPUBOAWTh  TPUMEPHI  BKJIaZa  POCCHUHCKHX U
3apyOC)KHBIX ~ YUEHBIX-(QU3MKOB B  pa3BUTHEC  HAYKH,




OOBSICHEHUE TMPOIECCOB OKPYXKAMOIIETO MHpPa, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHIA,

WCIIOJIb30BaTh TEOPETUYECKHE 3HaHWS 1o (u3nke B
MMOBCETHEBHOM KHM3HU /Il o0ecredeHus 0e30MacHOCTH TpU
oOpamnieHnu ¢ mpubopaMu W TEXHUYECKUMHU YCTPOHCTBaMH,
JUIE  COXpaHEHHsI  370pOBb W COONIIOJICHHSI  HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B TpyNONE C BBIOJHEHUEM DPA3IAYHBIX
COLIMAJbHBIX  POJEH, IJIaHUpOBaTh  pabOTy  IpYyIHIIbI,
palMoHAFHO paclpenesiaTh O0S3aHHOCTH W IUIAHUPOBATH
NeSITeIbHOCTh B HECTAaHIAPTHBIX CUTYalUsX, aJeKBATHO
OIICHUBATH BKJIAJ] Ka’KAOI'O U3 YUACTHUKOB I'PYIIIBLI B pCHICHUC
paccMaTpuBaeMoi poOJIEMBI.




AnHoOTaIys K pabodeil nmporpamme yueOHOTO npenMeTa hpuznka
11 knacc (6a3oBsrit) Ha 2023/2024 y4yeOHbBII TO1

HazBanue paboueii mporpaMMbl
yueOHOTro mpeamera

Pa6ouas nporpamma (1D 2064349)

ydeOHoro npeameta «Pusuka. bazoBeiil ypoBeHB

Knacce

Y4yeOHO-METONNUECKUNA KOMILIEKC

11a (6a30BbIif)

Vuebnuk «Pusnka 11 kmace» I'.S.Msakumes, b.b.byxoBues,
B.M.Yapyrun; non penakuueit H.A . IlapdenroreBoii (6a30BbIit
u yrayonennsiit yposuu), ®I'OC, M.: [Ipocsemnienue, 2021.

Mecto yuebHOro npeamera B
y4eOHOM TIIaHe

CocraBureinb

Cornacno enepanbHoMy 0azucHOMy ydueOHOMY Tutany B 11
Ki1acce (6a30BbIi YPOBEHB) OCHOBHOM IITKOJIBI 2 4 B HEJIETIO,
Bcero 68 vacos.

Iuman Tategaua HukomaeBHa

Coneprxanue yueOHOro npeaMera

Paznenl DnexkTpoauHamuka
Tema MaruutHoe nose. DJIeKTPOMarHuTHAsE WHIYKIUS
[TocrossHHBIE MarHUTHL. B3anmoneicTBUE MOCTOSHHBIX
MarHuToB. MaruutHoe nose. BekTtop MarHUTHOW WHIYKIIMH.
[IpuHuun cyneprno3ulMM  MarHUTHBIX — nojed. Jlunuum
MarHuTHOM MHAYKUMK. KapTrHa TMHUMI MarHuTHOM MHYKIUN
I10JI1 IOCTOSIHHBIX MarHUTOB. MarHuTHoOE 110Jjie IPOBOIHUKA C
TokOM. KapTuHa JMHUN UWHAYKOMM MarHUTHOTO —IOJIA
JUIMHHOTO TPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJBLEBOIO
MPOBOJAHMKA, KaTymku ¢ TokoM. OmnblT  Opcrena.
B3anmoneiicTBre NpOBOJIHUKOB C TOKOM.
Cuiia Amnepa, e€ moayiib 1 Hanpasienue. Cuna Jlopenua, eé
MOAYJb U HampaBieHHUe. J[BHKEHHE 3apsyKEHHOM YacTHUIbI B
OJTHOPOJHOM MarHuTHoM mone. PabGota cuisl JlopeHua.
SIBneHue HIeKTpOMAarHWTHOM uHAYKIuU. IloTok BekTopa
MAarHuTHOM MHAYKIMHU. DJIEKTPOJBHKYIIAs CHUJIA WHIYKIIHH.
3akoH sneKTpoMarHuTHOM uHAykuuu @Dapanes. Buxpepoe
NEKTPUYECKOE MoJIe. DNEKTPOABIIKYIIAs CUIa MHIAYKIUHU B
MIPOBOJHUKE, ABIMXKYIIEMCS IMOCTYNATEIbHO B OJHOPOAHOM
MarHuTHOM noJie. [Ipasuio Jlenna. MaaykTuBHOCTS. SIBIICeHHE
CaMOMHAYKIMHU. ODIJEKTPOABMKYIAS CUJIa CAMOMHIYKIHUU.
DHeprusi ~ MarHUTHOTO  TIOJISI  KaTyIIKA € TOKOM.
OnexkTpoMarHuTHoe moje. TexHudyeckue yCTpoWcTBa U
MPAaKTUYECKOE  TMPUMEHEHHE:  TIOCTOSHHbIE  MAarHUTHI,
3JE€KTPOMArHmTHI, 3JEKTPOJIBUTaTENb, YCKOPHUTENIH
3JIEMEHTAPHBIX YaCTUII, UHTyKIIMOHHAS T1€Yb.
Paznen 2. Konebanust 1 BOJIHbI
Tema 1. MexaHn4eckue 1 JIEKTPOMAarHUTHBIC KOJIeOaHUs
Konebarenbnas cuctema. CBOOOJHBIE MEXaHHUYECKUE
konebanus. ["apmonnueckue konebanus. I[lepmon, wactora,
ammuityaa u  ¢asza konebanuil. IlpyXMHHBII MasTHUK.
MareMatuueckuii MasTHUK. YpaBHEHHE TapMOHHYECKHX




konebanuid. IlpeBpaieHre SHEPrUM IMPH TAPMOHUYECKHX
koneOanusix.  KoneGarenbnplii  koHTYp.  CBOOOIHBIC
JIEKTPOMAarHUTHbBIE KOJIEOaHUs B UJ€AIbHOM KOJle0aTeIbHOM
KOHTYpE€. AHanorus MEXIy  MEXaHUYECKUMU u
INEKTPOMArHUTHBIMH  KoJjeOanusmu. @Popmyna TomcoHa.
3aKOH COXpaHEHMs SHEprMM B MJCATbHOM KojebaTeabHOM
koHType.IlpencraBnenne o  3aryxaromux — KoJeOaHHUsX.
BoinyxkneHHble  MexaHuuyeckue — KosiebaHus.  Pe3onaHc.
BriHyX1eHHBIE 2IeKTpOMarHuTHbIE Konebanus. [lepemMeHHbIi
ToK. CHHyCOUJANbHBIA TEPEMEHHBIH TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKa. AMIUINTYTHOE U ACUCTBYIOLICE 3HAUCHUE
CHJIBI TOKa W HampspkeHus. Tpancgopmarop. IlpousBonctso,
neperaya M NOTpeOJeHHE  DJIEKTPUYECKOHM  SHEPIHUH.
OKOJIOTUYECKUE PUCKU IIPU NPOU3BOJCTBE IEKTPOIHEPIHH.
KynpTypa mcnonp3oBaHus 3JI€KTPOIHEPTUU B MOBCEAHEBHOU
KU3HM. TexHUYecKue yCTpOWCTBA M IPAKTHYECKOE
[IPUMEHEHHE: ANEKTPUYECKUI 3BOHOK, reHepaTop
IIEPEMEHHOTI0 TOKa, JTMHUU JIEKTponepeay.
Tema 2. MexaHnueckue 1 3JIEKTPOMArHUTHBIE BOJIHBI
MexaHuuyeckue BOJIHBI, YCIIOBUSI pPaclpOCTPaHEHUS.
[lepuon. CxkopocTh pacnpOCTpaHEHUS M JUIMHA BOJIHBI.
Ilonepeunsle W npojaosibHble BONHBL. MHTepdepeHuus u
Iudpakuus MeXaHH4ecKuxX BOJH. 3BYK. CKOpOCTh 3ByKa.
I'pomkocts  3Byka. Boeicora ToHa. TemOp  3ByKa.

DNeKTpOMarHuTHBIC BOJIHBI. YcnoBust W3JTYy4YEHHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus BeKTopoB E,
B, V B DIEKTpOMarHUTHOM  BOJHE. CaoiicTBa

JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPAXXEHHE, IPEIOMIICHHE,
nongpusauus, gudpaxkuus, uHTepdepeHuus. CkopocTb
AJIEKTPOMAarHUTHBIX BOJH. IlIkanma 2leKTpOMarHUTHBIX BOJIH.
[IpumMeHeHMe IIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHOUIIBE paHOCBA3U U TEJIEBUACHUS. Pagronokanus.
DNeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEeH CpeJibl.
TexHnyeckue ycTpoilcTBAa M IPAKTUYECKOE NPHUMEHEHUE!
My3bIKaJIbHbIE HHCTPYMEHTBI, YJIbTPa3ByKOBas IUarHOCTUKA B
TEXHUKE U MEAMIMHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.
Tema 3. Onruka

I'eomerpuyeckas OIITHKA. IIpssMonuneliHOe
pacIpocTpaHeHHUe CBeTa B OJHOPOAHOM cpene. Jlyd cera.
Toueunsli ncTOYHMK cBeTa. OTpakeHHWE CBeTa. 3aKOHBI
oTpakeHus cpera. I[locTpoeHne wH300pakeHUIl B IUIOCKOM
3epkaine. [Ipenomiienne cBera. 3aKOHBI IPEIOMIIEHUS CBETA.
AOGcoumoTHBIN noKkazaTelns npenomienus. [lomHoe BHyTpeHHEe
orpaxkeHue. lIpenenpHbII Yros MOJHOTO BHYTPEHHEIO
orpaxeHus. Jlucnepcust cBera. CHOXHBIM cocTaB 06enoro
csera. L[Ber. CoOuparomue u paccenBaronue JUH3bl. ToHKas




nuH3a. DOKYCHOE pacCTOSHUE U ONTHYECKas CWIA TOHKOU
mun3bl.  [locTpoeHne w300pakeHWd B coOMparonux |
pacceuBaronMx  JuH3aX. DPopMysia  TOHKOW  JIMH3BI.
VYBenuuenue, naBaemMoe IuH30M. IIpenensl nmpuMEHMMOCTH
reoMeTpHUYECcKOoi onTHKHU. BomHoBas onTuka. MHTepdepenuns
cBera. KorepeHTHble HMCTOUHUKU. YCJIOBUS HaOIIOAEHUS
MaKCUMYMOB U MUHUMYMOB B MHTE€P(PEPEHIIMOHHON KapTHHE
OT JBYX CHH(a3HBIX KOT€PEHTHBIX MCTOYHHUKOB. Jludpakums
cBera. JludpakumonHas pemérka. YcCIOBHE HAOIIOICHUS
IJIABHBIX MAaKCHMYyMOB IIpH INaJE€HUM MOHOXPOMAaTHYECKOIO
cBeTa Ha JudpakuuoHHyro pemérky. Ilomspusanus csera.
TexHu4eckue yCTpoOWCTBA M IIPAKTUYECKOE IPUMEHEHHE:
OuKkHW, Jyna, QoToanmapaT, NPOCKIMOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAs! ONTHKA, TU(PPaKLIMOHHAS
peleTKa, NOJIPOUL.
Pa3nen 3. OcHOBBI crieMaIbHOM TEOPUU OTHOCUTEIBHOCTU

I'paHnuBl IPUMEHUMMOCTH KJIACCUYECKOM MEXAHMKHU.
Iloctynatel  cnenMagbHOM  TEOPUM  OTHOCHTEIBHOCTH:
WHBAapUaHTHOCTb MOZYJSl CKOPOCTHM CBETa B BaKyyMe,
MPUHLMIT OTHOCUTENBHOCTU OMHIITENHHA. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHU U COKpallleHue
JUIMHBI. DHEPTUs U UMILYJIbC PEIATUBUCTCKON YacTULbl. CBS3b
MAaccChl C DHEPIruer U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIBI.
DHeprus MoKosl.
Paznen 4. KBanToBas ¢pusuka
Tema 1. DyieMeHTBI KBAHTOBOU ONTUKH

®oronsl. ®opmyna [lnanka cBs3u sHepruu GoToHA C
€ro 4actoTod. DHeprus U umiyibc (otoHa. OTKpeITHE U
uccinenoanue ¢orodpgekra. OnbiTel A. I'. Cronerosa.
3akoHbl  Qorodddekra. YpaBHeHHue OUHIITEHHA AN
¢doroaddexra. «Kpacnas rpanuna» dporordpdexra. Jlaienue
csera. OnwiTel I1. H. JIebeneBa. XumMuueckoe AeiCTBUE CBETA.
TexHu4eckue yCTpoWcTBa M IPAKTHUYECKOE NPUMEHEHHE:
¢doTod7eMEHT, (POTOJATUHK, COJIHEUHas OaTapesi, CBETOIUO/.
Tema 2. Ctpoenue aroma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo
paccessHuro o -yactul. IlmaHerapHas Monenb aroma.
IToctynatsl bopa. WU3nydyenue u nornomeHue (GOTOHOB HpU
IIEpEXo0/Ie aToMa C OJTHOTO YPOBHS SHEPrUM Ha ApYyroil. Buasl
cnektpoB. CHeKkTp ypoBHEH DSHEpPrUM aroMa BOJOPOJA.
BonnoBeie  cBoiictBa yactull. Bomuel e Bpoitns.
KopnyckynspHo-BonHOBOM ~ ayanu3Mm.  CHOHTaHHOE |
BBIHYKJCHHOE H3JIydeHHE. TEeXHMUYECKHe YCTpONCTBA U
MIPAaKTUYECKOE  INPUMEHEHHME:  CHEKTPAJbHBIM  aHAIu3
(criekTpockom), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Tema 3. AToOMHOE 1pO




OKCIEpUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOEHUS
sanpa. OTkpeiTHe paguoakTuBHOCTH. OmbITEI Pesepdopna mo
ONpEJEICHUI0  COCTaBa  PAJMOAKTUBHOIO  M3JIy4YECHUS.
CpoiictBa anbda-, Oera-, ramma-w3nydeHus. BiusHue
PaIMOAKTUBHOCTH HA KUBbIE OpraHu3Mbl. OTKPBITHE MPOTOHA
u HeWtpona. Hyxmonnas wonens sapa ['eiizenOepra—
NBanenko. 3apsa sigpa. MaccoBoe umcio siapa. M3ortorsbl.
Anbda-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma.
INamma-uzmyuenue. 3aKOH paJuOaKTUBHOTO paciiaaa. JHeprus
CBSI3HM HYKJIOHOB B sqpe. S nepubie cuibl. Jledekt Maccl sapa.
Snepubie peakuuu. [lenenue u cuHTE3 sAnep. SnepHbId
peaktop. TepmosinepHblii cuaTe3. [IpoGIeMbl U MePCIEKTUBBI
SIIEPHON  DHEPreTHUKU. ODKOJOTMUECKHE AaCIEKThI sJIePHOMN
SHEPreTUKU. DJIeMEHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTop1 HAOIOIEHUS M PETUCTPALIMH HJIEMEHTAPHBIX YaCTHIL.
dyHIaMeHTAbHBIC B3aUMOICUCTBHS. ENMUHCTBO (hr3mueckoit
KapTUHBI MHUpA. TEeXHUYECKHE YCTPOMCTBA M IPAKTHUECKOE
IIPUMEHEHUE: J03UMETp, Kamepa BunbcoHa, saepHbId
peakTop, aToMHas 6omoa.

Pa3nen 3. DneMeHThl aCTPOHOMUU U aCTPOPU3UKU

Oranbel  pa3BuTusi actpoHomuu. llpuknanHoe wu
MHPOBO33PEHUECKOE 3HAUYEHHE acTpOHOMUH. Bup 3BE3AHOTO
Heba. CoszBe3ausi, SipKue 3BE3IBI, IUIAHETHI, MX BUIMMOE
neuxenne. ConHeunas cucrema. Connue. ConHeuHas
aKTUBHOCTb. VMcTounuk sneprun ConHua u 3B€31. 3BE3/IbI, UX
OCHOBHBIE XapaKTEpUCTUKH. Jluarpamma «CreKTpasibHBIN
KJIACC — CBETUMOCTbY». 3BE3/Ibl [JIaBHOM MOCIIEI0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» JJsi 3BE3J TJIaBHOU
IIOCJIEIOBATEILHOCTH.  BHyTpeHHee  CcTpoeHHMe  3BE3N.
CoBpeMeHHbIE TPEACTABICHUS O MPOUCXOKICHUU U
sBomtounn CoJIHLIA U 3BE3/. DTambl )KM3HU 3BE31. MIleuHBI
[lyts — Hama [Manaktuka. [lonoxenue u asuxenue CosHIla B
lanaktuke. Tunbl ranaktuk. PagporanakTMKuM W KBa3aphl.
UépHble AbIpel B sAapax ranakTuk. BeenenHas. Pacmmpenue
Bcenennoii. 3akon XaO6na. Paz6eranue ramaktuk. Teopus
Bonbmoro B3pbiBa. PenmnkroBoe wusnydenue. MacmraOHas
cTpykrypa Bcenennoil. Meraranaktuka. Hepeménnsie
poOIEeMBl aCTPOHOMUMU.

O6o0m1aroriee MOBTOpEeHNE

Ponp ¢Qu3uku W acTpOHOMHHM B HIKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHOM ¥ JTHYECKOM cdepax
NeSITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU U aCTPOHOMHUU
B COBPEMEHHON Hay4yHOW KapTHHE MHpa, poyib (PU3NIEeCKOU
Teopud B (OPMUPOBAHMM TIPEJCTABICHUNH O (pU3NIECKON
KapTUHE MUpa, MecTO (U3MUECKON KapTHHBI MHUpa B 00IIEM
PSY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O
MIPUPOJE.




PesynbTatsl ocBOeHUS yueOHOTO
npeamera

K xonIy o0yuenus B 11 kiacce npeIMeTHbBIE pe3yIbTaThl
Ha 6a30BOM ypOBHE JIOJKHBI OTPAXXaTh CHOPMUPOBAHHOCTD Y
o0yyaromuxcs yMEeHU:

JEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3HUKH B
(OopMHpPOBaHUN COBPEMEHHOW HAy4YyHOM KapTUHBI MHpa, B
pa3BUTHUM COBPEMEHHOW TEXHUKM M TEXHOJOTHM, B
MIPaKTUYECKONH  JESITENIbHOCTU JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YYHUTHIBATH TPaHUIIBI MIPUMCHCHHUS W3YYCHHBIX
(bu3HYECKUX MOJICNICH: TOUSHHBIN SNEKTPUICCKHA 3apsi, Tyd
CBETa, TOYEYHBIN MCTOYHUK CBETA, SJEpHAas MOJENb aToMa,
HYKJIOHHAs MOJE€JIb AaTOMHOrO siipa IpU  pEIICHUU
(bu3nuecKux 3aaay;

pacro3HaBaTh (U3MUYECKHE SIBICHHUS (MPOIECCHI) U
OOBSCHAT, HUX HA OCHOBE 3aKOHOB OJJIEKTPOJAMHAMUKH U
KBaHTOBOM  (DMBHMKHU:  3JEKTpUYECKas  MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIeHCTBUS
TOKa, B3aUMOJICHCTBME MArHUTOB, AJIEKTPOMArHUTHAas
WHIYKIMS, AeWCTBUE MArHUTHOTO TMOJII Ha MPOBOJHUK C
TOKOM U JIBIXKYILUICS 3apsi]l, SJIEKTPOMArHuTHbIE KojeOaHus
U BOJHBI, NPSIMOJMHEHHOE pPACIPOCTPAHEHHE CBETa,
OTpakeHUe, MpenomMieHue, uHTephepeHuus, Audpakuus u
MOJIApU3allvsl CBETA, AUCIIEPCHs CBETa, (DOTOIIEKTPUUECKUN
addext (pororddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHHE
JMHENYaToOro CHeKTpa aroma BOJOpPOJAA, €CTECTBEHHAas U
HCKYCCTBEHHAs paJiiOaKTUBHOCTH;

OTUCHIBATh U3YyYEHHbIE CBOICTBa BEIIECTBA
(37eKTprYecKre, MarHUTHbIE, ONTHYECKHE, IIEKTPUUECKYIO
MIPOBOAMMOCTh Pa3JMYHBIX Cpell) U DIIEKTPOMArHUTHbBIE
SIBJICHUST (TIPOIECCHI), UCIONB3Ysl (DU3UYECKHUE BEITUUYUHBI:
NEKTPUYECKUN  3apsal, Cuila TOKa, JIJIEKTPUYECKOe
HalpsDKEHUE, JJIEKTPUYECKOE COMPOTHBIICHHE, PAa3HOCTh
MOTEHIIMAJIOB, D3JIEKTPOJABIKYIAs cujia, paboTra TOKa,
WHAYKIWS MarHUTHOIO MMOJisA, cuiia Amnepa, cuia JlopeHia,
WHIYKTUBHOCTh KAaTYIIKHU, OJHEPIUsl JJIEKTPUYECKOTO U
MarHMUTHOTO TMOJeH, Nepuoa U yacTora KojebaHuil B
KosebaTeabHOM KOHTYpe, 3aps] M CHJla TOKa B Ipolecce
TapMOHHYECKHUX JJIEKTPOMATHUTHBIX KolebaHuii, GokycHOe
paccTosiHue M ONTHUYECKas CUJla JIMH3bI, MPU OIKUCAHUU
MPaBIWJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX
BEJTMYMH, NX 0003HAUCHUS U €MHHUIIBI, YKA3bIBATh POPMYIIBL,
CBSI3BIBAIOIIME JNaHHYIO (U3NYECKYIO BEIUYUHY C JPYTUMU
BEJTMYUHAMU;

ONUCHIBaTh U3YUCHHbIE KBAHTOBBIC SIBJIEHUS U IPOLIECCHI,
UCIIOJIB3YS ¢buznyeckue BEJIMYMHBIL: CKOPOCTh
ANEKTPOMATrHUTHBIX BOJH, JJMHA BOJHBI U YacTOTa CBETA,
SHEPTrUsl U UMNYIbC (POTOHA, MEPUOJI TOTypacmaia, SHEPTus
CBSI3M ATOMHBIX SIJIEP, MIPH OMMCAHUU MIPABHILHO TPAKTOBATh
¢bu3nueckuif  CMBICH  HUCHOJB3YEMBIX  BEIUYMH,  HX




0o0O3HaYeHUss W  CIUHUIBI,  yKa3blBaTb  (OPMYJIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTHMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAYCHNE (PU3UUECKON BETMUMHBI;

aHAU3UPOBaTh (PU3MUYECKHE TMPOLECCHl M SBICHHA,
UCHOJNB3Yyd (PU3NYECKHE 3aKOHBI U MPUHLMIIBL 3akoH Owma,
3aKOHBI I10CJIEI0OBATEILHOIO U NAapajuIeIbHOIO COEIUHEHUS
IIPOBOJIHUKOB, 3aKOH [xoyna—Jlenua, 3aKOH
JJIEKTPOMArHUTHOM MHAYKLUH, 3aKOH IPSIMOJUHEWHOIO
pacnpoCTpaHEHUs CBETA, 3aKOHbI OTPa)KEHUsI CBETA, 3aKOHBI
IIPEJIOMJIEHUsI ~ CBETa, YypaBHEHUE  OUWHIUTEHHA  AJs
dororddekra, 3aKOH COXpaHEHUS  DHEPrUH, 3aKOH
COXPAHEHHUS MMITYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO
3apsja, 3aKOH COXPaHEHMsS MacCOBOIO YHMCIA, IMOCTYJIATh
bopa, 3ak0H pairoaKTUBHOIO pacnaja, Ipu 3TOM pa3andarb
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIpQ)XEHUE U yCIOBHUS (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIPEEIIATH HAIPABICHUE BEKTOPA MHIyKIIMH MarHUTHOTO
110JI1 IPOBOJHMKA C TOKOM, CHJIbl AMniepa u cuiibl JIopeHua;

CTPOUTH U OIHUCHIBaTh H300pa’ke€HHE, CO3/1aBacMoe
IJIOCKUM 3€pKaJIoM, TOHKOW JIMH301;

BBITOJIHATh 9KCIIEPUMEHTHI o HCCIIEIOBAaHUIO
¢u3nyeckux SBJICHUH U IPOLECCOB C HCIHOIb30BAHUEM
IPSIMBIX U KOCBEHHBIX U3MEPEHUIL: IpU 3TOM (POpMYIUPOBATH
npobiemy/3ajayy M THIOTE3Y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO O000pyI0BaHUS,
MIPOBOJIUTH OTBIT U (POPMYITHUPOBATH BHIBOIBI;

OCYLIECTBJISITh  NpSIMBIE M KOCBEHHbIE H3MEPEHUS
(u3MYeCKUX BEJIMYMH, MPU ITOM BBIOMPATH ONTUMAJIbHBIN
Crocod W3MEpeHUs U MCHOJIb30BaTh M3BECTHBIE METOJIbI
OLICHKH MTOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBaTh 3aBUCUMOCTH (U3WYECKUX BEIUYUH C
HCIOJIb30BAHUEM  MPSAMBIX  M3MEPEHHUH: TpU  3ITOM
KOHCTPYUpPOBaTh YCTaHOBKY, (DUKCHpOBaTh pE3yJbTaThl
MOJIyYEHHON 3aBUCUMOCTH (PU3UYECKHX BEIUYUH B BHUJE
Tabmui U TpaduKOB, [eNaTh BBIBOJABI IO pe3yibTaTaM
HCCIIEIOBaHMS;

co0uro1aTh MpaBuiia 0€30MacHOro TPy/1a NP MPOBEJCHUN
UCCIIEIOBAaHUM B paMKaxX y4eOHOro sKCIepuMeHTa, yuyeOHo-
HCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH €
HCII0JIb30BAHUEM MU3MEPUTENIBHBIX YCTpPOMCTB u
71abopaTopHOro 000PyAOBAHNS;

pemaTh pacu€THbIE 3aJ]auu C SBHO 33/1aHHON (pu3HuecKon
MOJIENIbIO, UCTIONB3Ysl (PU3NUECKHE 3aKOHBI U MPUHIUIBI, Ha
OCHOBE aHajM3a YCJOBUS 3a/Jayd BBIOMpATh (UINUECKYIO
MOJIeNlb, BBIACTATH (DU3NYECKHE BEIUYUHBI U (HOPMYIIBI,
HEOOXOAMMBIE ISl €€ peleHHs, MPOBOAUTH PacuéThl U
OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAUeHUs (PU3NIECKOM
BEJIMYHHBI;




pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTUUYECKU
HENIPOTUBOPEUUBYIO LIEMOYKY PACCYKIECHUU C ONOpPOM Ha
W3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (HU3NYECKUe
SIBJICHUS;

UCTONB30BaTh  NPH  PEHIeHHH  Y4eOHBIX  3ajad
COBpEMEHHbIe MH(OPMAIIMOHHBIE TEXHOJOTHUU JIsi TIOUCKA,
CTPYKTYpUPOBAHUS, WHTEpPIpETAllMd U  IPEIACTaBICHUSA
y4eOHOH U Hay4HO-TIOMYJIAPHON MH(OPMAINH, TTOITy4eHHON
U3 Ppa3IMYHBIX HCTOYHMKOB, KPUTUYECKH aHAJIU3UPOBATH
MoJIy4aeMyto HHGOPMAITHIO;

OOBSACHATH NPUHLMIIBI JEHCTBUS MAIIUH, IPUOOPOB U
TEXHUYECKUX  YCTPOMCTB,  pa3iauyaTb  yCIOBHA  MX
0€30I1aCHOT'0 MCII0JIb30BaHUs B IOBCEAHEBHOM KHU3HM;

IPUBOAUTH NIPUMEPBI BKJIaJia POCCUMCKUX U 3apyO0exKHbIX
yu€HbIX-(DU3UKOB B Ppa3BUTUE HAyKd, B OOBsACHEHUE
IIPOLIECCOB OKPYJKAIOLIET0 MHpA, B Pa3BUTHE TEXHUKH H
TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHMS 10 (QU3UKE B
MIOBCEJHEBHOM >KM3HU Ui oOecrieueHusi 0€30IacHOCTU MpU
oOpalieHnu ¢ npudopamMu M TEXHUYECKUMH yCTpOIHCTBaMH,
JUIs  COXpPAHEHHUs 3J0pOBbI M  COOJIOJEHHUS  HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

paboTtaTh B TpyIIe C BbHIIOJIHEHUEM pa3IMYHBIX
COLMAIBHBIX  poJiel, IUITaHUpOBaTh paboTy  TPYIIIHL,
palMoOHaIbHO PacHpeneNiaTh OO0S3aHHOCTH M IUIAHUPOBATH
JEeATEIbHOCTh B HECTAaHIAPTHBIX CHUTYalMsX, aJCKBAaTHO
OLICHMBATh BKJIAJ KaXKJIOTO W3 YYAaCTHHKOB TIpYyIIBl B
pelIeHrne paccMaTpuBaeMon POOIEMBI.




