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1. Paboyasi nporpamma no y4eOHomy npeamery «Puszuka»
(0a30BbIil YpOBEHD)

PabGouas mporpamma mo ydeOHOMY npenmetry «Puszmka» (0a30BbIH YPOBEHB)
(npenMetHass ob6nactb «EcTecTBEHHO-HAay4HbIE TMpEAMEThD») (Jajiee Takke —
nporpamMma, mnporpamMma Mo ¢usuke, Kypc 1o Qusuke, (Qu3MKa) peanu3yeTcs
['ocymapcTBeHHBIM OIOKETHBIM 00pa30BaTENbHBIM yupexkaeHneMm KpacHomapckoro
Kpas «JleTckass IIKOJa-MHTEpHAT MCKYCCTB M Kas3aubed KyubTypbl uM. B.I.
3axapueHko» (ganee coorBeTrcTBeHHO — [lIkona) B 10-11 kiaccax.

[Iporpamma BKJIIOYAET MOSICHUTENIBHYIO 3alUCKY, COJAEpX)aHue OOydeHus,
IUTAHUPYEMBIE Pe3yNIbTaThl OCBOCHHSI MPOTPaMMBbl IO (pr3HKeE.

[IporpamMma mo ¢u3uke cocraBieHa Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM
ocsoeHusi OOII COO, mpencraBienHsix B ®I'OC COO, a Takke Ha OCHOBE
XapaKTEPUCTUKU TUIAHUPYEMBIX PEe3yJIbTAaTOB JTYXOBHO-HPABCTBEHHOTO pPa3BUTHS,
BOCIIUTAHUSI W COLMANU3AIMK OO0YyYaloluXcs, MPEJCTaBICHHOW B QenepaabHOM
paboueil mporpaMMe BOCIUTAHUSA U TOJUICKUT HEMOCPEICTBEHHOMY MPUMEHEHHUIO
IIpU pealin3anuy 00pa3zoBaTeNIbHOM MPOrpaMMbl CPETHETO 00IIEro 00pa30BaHusl.

[Iporpamma mo ¢usuke otrpaxkaer ocHOBHble TpeboBanuss ®I'OC COO k
JUYHOCTHBIM, METANpEeIMETHbIM U  MNPEIMETHBIM  pE3yJIibTaTaM  OCBOCHUS
00pa3oBaTeIbHON MPOTPAMMBI.

1.1. llosicHUTEILHAS 3aNIMCKA

Pabouas nporpamma no ¢gusuke (0a30BbIi ypoBeHb), peanuzyemas Lllkomnoi Ha
YpOBHE CcpeiHero o011ero 00pa3oBaHusi, COCTaBJIEHa B COOTBETCTBUU ¢ (eqepaibHOM
paboueii mporpamMMmoil cpenHero oOuiero o0pa3oBaHUS O y4eOHOMY HpPEIMETY
«Duzuka» (yrBepxkaeHa B coctae DOII COO mnpukazoMm MwuHuUCTEpCTBA
npocBenieHus: Poccuiickoit @enepannu ot 18.05.2023 No 371), B TOM uucie
TpeboBanusimu, TnpenbsaBigeMbiMu DPI'OC  COO k pesynbrataM  OCBOCHHUS
MPOTPaMMBI 10 (HU3HUKE.

Conepxanue mporpaMmbl 1o (u3uMKe HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOyuaromuxcsi 10-11 kmaccoB nmpu o0yueHuun
ux (pusmuke Ha 0230BOM YPOBHE HA OCHOBE CCTEMHO-AEATEIbHOCTHOTO MOAX0/1A.

B cucreme ecrectBeHHO-Hay4HOro oOpa3zoBanus (uU3MKa Kak y4eOHBIN
NpeIMET 3aHUMAaeT BaKHOE MECTO B (DOPMUPOBAHMHM HAYYHOIO MHUPOBO33PEHUS U
O3HAKOMJICHUSI OO0YyYaloIUXCS, C METOJaMU HAyYHOrO MO3HAHHUSA OKPYXKaIOLIEro
MHUpa, a TaAKKe ¢ PU3NUYECKUMHU OCHOBAaMH COBPEMEHHOI'O MPOU3BOJICTBA U OBITOBOIO
TEXHUYECKOTO OKPY>KEHHUsS YesOBeKa, B (DOPMUPOBAHHM COOCTBEHHOW MO3UIMHU IO
OTHOIIICHHIO K PU3NUECKON HH(POpMAIINK, TOJTYYEHHON U3 pa3HbIX HCTOYHUKOB.

du3zuka Kak Hayka O HauOosiee OOLIMX 3aKOHAX NPUPOJbI, BBICTyHas B
KauecTBe Y4eOHOro mpeaMera B IIKOJIE, BHOCHUT CYIECTBEHHBIH BKJIAJl B CHCTEMY
3HaHUU 00 OKpY’KAIOIIEM MHUpE.

[IkombHBIN Kypc (U3UKH CHUCTEMOOOpa3yIOIMUNA 3HAHWS JUIsl €CTeCTBEHHO-
HAyYHBIX YYEOHBIX TMPEIMETOB, MOCKOJILKY (DU3MUECKHE 3aKOHBI JIEKAT B OCHOBE
MPOIIECCOB U SIBJICHUH, U3y4yaeMbIX XUMUEH, Ouonorueit, pusnyeckoi reorpadueit u
acTpoHomuel. lcrnonp30BaHME M aKTUBHOE TPUMEHEHHE (DU3NYECKUX 3HAHHM
OTpEENSIET XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe IHEPTreTUKH,



TPaHCIIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHsS HOBBIX MAaTEepUajoB C 3aJaHHBIMH
CBOMCTBAMH U JAPYTUX.

W3ydyeHne puU3MKM BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAayyHOM KapTUHbI Mupa oOywaroumxcs, B (OPMHUPOBAHME YMEHUN HPHUMEHSATH
HAyYHBI METOJI IO3HAHMSI IIPU BBIITOJIHEHUU UMH YYE€OHBIX UCCIICOBAHUM.

B ocHOBY kypca ¢u3uku uist ypOBHSI CPEAHETO 0011ero 00pa30BaHuUs MOJ0KEH
psa uaeH, KOTOpble MOXKHO PAaCCMAaTPUBATh KaK MPUHIIMIIBI €70 IOCTPOESHUS:

1) Wnes uenoctHoCTH. B COOTBETCTBUMU C HEW Kypc SIBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJECPKUT MaTepual W3 BCEX pPa3/eiioB (PU3UKH, BKIIOYACT Kak
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

2) Wnes reHepanmmzanuu. B cooTBeTcTBHHM C HEW marepwan Kypca (DU3HUKH
o0benuHEH BOKpPYr (u3uueckux Teopuil. Beaymmm B Kypce sBisercs
(GbopMHpOBaHHE NPEACTABICHUA O CTPYKTYPHBIX YpPOBHSIX MaT€pUH, BEIIECTBE U
oJIE.

3) Wpes rymaHuTapu3anuu U €€ peaiu3anusi MpPEAnoyiaracT MCIOIb30BaHHE
TYMaHUTapHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBA3M Pa3BUTHS
(Gu3MKH ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTUYECKUMU TpOoOIeMaMu.

4) Wnes mnpukiagHoil HampaeieHHOCTH. Kypc usuku mpenmonaraet
3HAKOMCTBO C IIHPOKHUM KPYIOM TE€XHUYECKHMX M TEXHOJIOTMYECKUX IPUIIOKECHUM
W3YUYEHHBIX TEOPHUI U 3aKOHOB.

5) Hpes »sKoIOTM3alMM pEaNn3yeTcs IOCPEACTBOM BBEICHUS DICMCHTOB
COJIEp KaHMsl, MOCBALIEHHBIX 3KOJIOTHUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHbl C PA3BUTHEM TEXHUKA W TEXHOJIOTHH, a Takke OoOCYXIEeHHs MpodiieM
PaMOHAIBHOTO MPUPOIONOIB30BAHMS U SKOJIOTMYECKOM 0€30MaCHOCTH.

OCHOBHBIMU LIEJISIMU U3yY€HHSI PU3UKHU B 00ILIEM 00pa30BaAHUU SIBISIIOTCSA:

(opMupoBaHue UHTEpeca M CTPEMJIEHUS OOyYaloIIUXCs K HaydYHOMY
U3YYEHHUIO PUPObI, PA3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAy4YHOM METOJAE NO3HaHUS U (opMHpOBaHHE
MCCJIEIOBATENBCKOTO OTHOIIECHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(opMUpOBaHHE HAYYHOI'O MHPOBO33pPEHUS KaK pe3yibTaTa M3yuyeHUsT OCHOB
CTPOEHMSI MaTepUH U QPyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHrue YMEHUN OOBSICHSATH SBICHHUS C MCIIOIb30BaHUEM (HU3UUYCCKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(opMHpOBaHHE TPEACTABICHUA O poiM (PU3MKU [ pPAa3BUTHUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHre 3TuX 1efieid o0ecreurnBaeTCsl PeleHueM CIeAYIOIUX 3a1ad B
nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeIHET0 00111ero o0pa3oBaHus:

OpuOOpeTeHNe CHUCTEMbl 3HAHUK 00 OO0HmMX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUIX, BKIIOUYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PU3UKY, SJIEKTPOIUHAMHUKY,
KBaHTOBYIO (PM3HKY U DJIEMEHTHI aCTPOPU3UKHY;

(dopMupoBaHHE YMEHUN NMPUMEHSATH TEOPETUUYECKUE 3HAHMS Ui OOBSCHEHUS
busznyeckux SBICHUM B MPUPOAE WU [ NPHUHITUS NPAKTUYECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;



OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMYHbIX 3a/1a4 C SIBHO 3aJaHHON (PU3HUECKOi
MOJICNIbIO, 3a/a4, MOJPa3yMEBAIONIMX CAMOCTOSTENIbHOE Co37aHue (U3HUECKON
MOJICNIA, aJICKBaTHOM YCIOBUSIM 3aJayd; IOHUMaHue (QU3NYECKUX OCHOB U
MPUHLNINOB JIEUCTBUS TEXHUYECKUX YCTPOWCTB M TEXHOJOTMYECKUX IMPOLECCOB, UX
BIIMSIHUS HA OKPY>KAIOLIYIO CPENY;

OBJAJCHUE METOJAMU CaMOCTOATEIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
bu3MUEeCKUX  HAKCIIEPUMEHTOB, aHAlM3a W  MHTEpIpeTanuud  HHPOpMaIHH,
OINPEIENICHHS TOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCIOBUU JUIsl PA3BUTUA YMEHUW IPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

B cootBerctBrn ¢ ®I'OC COO ¢usuka sBisercs 00s13aTEIbHBIM IPEIMETOM
Ha YpPOBHE CPEAHEr0 00IIero 00pa3oBaHuUs.

VYyeonsiM mianoM [Ikonbl Ha U3yyeHue (U3MKKM Ha 0a30BOM YpOBHE 3a JBa
roja oOydyeHus npeaycMmarpuBaercs 136 dacoB, mo 68 wacoB B 10 m 11 kmaccax
(2 yaca B HezenIO).

2. Cogepxanne 00yueHust

2.1. Conep:xkanne o0yuenusi B 10 kiacce.

Paszpnen 1. ®u3uka u METOIBI HAYYHOTO TO3HAHUS

dusznka «Hayka o npupojae. Hayunsie MeToAbI TO3HaHUS OKPYKAKOLIETO MUpA.

Ponp akcniepuMeHTa U TEOpUH B IIPOLIECCE MTO3HAHUS MPUPOJBI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (puU3MYECKUX SIBICHUI W mpoueccoB. HayuHble THUIOTE3BI.
®duznyeckne 3aKOHbI U TEOpUH. [ paHULIBI TPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB.

[IprHIMI COOTBETCTBHSI.

Pons m mecto ¢u3uku B (HOpMUPOBAHHM COBPEMEHHOW HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

JleMoHCTpauuu

AHanoroBele ¥ LUQPPOBbIE HU3MEpPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. MexaHunka

Tema 1. Kunematuka

Mexannueckoe JBHKEHHE. (OTHOCHUTENBHOCTh MEXAHUYECKOTO JABUIKECHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemenienue, CKOpPOCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOpPEHHE MaTepuaIbHOM TOYKM, MX MPOEKUUHU HA OCH CHUCTEMbl KOOPAMHAT.
CnoxeHune nepeMelieHuil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE TMPSIMOJIMHEHHOE JBIKEeHHE. ['paduxu
3aBUCUMOCTH  KOOpJMHAT, CKOPOCTH, YCKOPEHMs, MyTH ¢ IepeMeleHus
MaTepHalbHOW TOUYKH OT BPEMEHHU.

CBobOoaHOe najieHne. Y CKOpeHHe CBOOOIHOTO MaACHUSI.

KpuBonunenHnoe aerxenue. [[BHKeHre MaTEpUAIbHOM TOUKHU IO OKPYKHOCTHU
C IOCTOSIHHOM IO MOJYJIK CKOpPOCTBIO. YTJIOBasl CKOPOCTb, JUHEHHAs CKOPOCTb.
[lepuon u wactora obparienus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.

TexHuueckue ycTpoWcTBAa M MPAKTUYECKOE NPUMEHEHHUE: CHUAOMETP,
JBUKEHUE CHAPS0B, LIETTHBIE U PEMEHHBIE NTEPEAAUN.



JleMoHcTpanuu

Mogenbs cucTemMbl OTCUETA, WJUIFOCTpAlUs KHUHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue NBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBmxkeHUs Tena, OPOLIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne ycKkopeHusi CBOOOTHOTO NaJeHUS.

Hanpasnenune CKOpOCTM mNpH JIBWKEHUM IO OKPYKHOCTH. YYEHUYECKUHI
HKCIIEPUMEHT, JJabopaTOpHbIe PadOTHI.

N3ydyeHne HEpaBHOMEPHOIO ABMIKECHUS C LIEJIBbI0O ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HUccnengoBanne COOTHOLICHUSI MEXKAY MOYTSIMH, IPOMICHHBIMU TEJIOM 32
IIOCJICIOBATEIbHBIE  PAaBHBIE IPOMEXKYTKA BPEMEHU I[PU PABHOYCKOPEHHOM
JBUKEHUU C HAYAJIbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHne NBUKEHUS IAPUKA B BI3KOM KUIKOCTH.

N3yuenue aBMxKEHUS Tena, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. JlunaMuka

IIpuauun  orHocutensHOCcTH  ['aymmes.  llepBeii  3axkoH  Hbrorona.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cyneprosuunu cui. Bropoii 3akon Hertotona st
MaTepUaIbHON TOUYKH. TpeTuii 3akoH HbproTOHa 17151 MaTepraabHbIX TOYEK.

3akoH BceMHUpHOrO TAroreHus. Cuma Tspkectu. llepBas kocMmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH I['yka. Bec Tema. Tpenue. Bunabl TpeHus (mokos,
CKObXeHUs!, kaueHus). Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHs CKOJIbXEHUS U
cwia tpenus: nokosi. Koapdunuent tpenus. Cuna COnpoOTUBICHUS TIPHU JIBKCHUH
TeJIa B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHoE U BpalaTeabHOE IBIKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpaimieHus. Ilmedo cuibl. YcioBus
paBHOBECHUSA TBEPAOIO TeA.

TexHuueckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: IOIUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

JleMoHcTpanuu

SIBrieHME MHEPIUU.

CpaBHeHne Macc, B3aMMOAEHCTBYIOIIMNX TEJL.

Bropoii 3axkoH HerotoHa.

N3mepenue cuit.

CiioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U AL ECHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSL.

VYcnoBust paBHOBeCHUs TBEPAOTO TeJia. Buabl paBHOBECHS.

YyeHnveckuil SKCIEPUMEHT, J1abopaTopHble paboThl M3ydeHune ABUKEHUS
OpycKka 1o HaKJIOHHOM TIJIOCKOCTH.



Uccnenoanne 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B NPYKUHE U
pe3uHOBOM 00pa3siie, OT uX aedopmMariuu.

HccnenoBanue yciloBuUi paBHOBECHMS TBEPAOTO Tejla, HMEIOMIETO OCh
BpAILICHUA.

Tema 3. 3aKOHBI COXpaHEHHSI B MEXAHUKE.

Nmnynbe maTtepuanbHOM TOYKHM (TeNla), CHUCTEMbl MaTEpUATbHBIX TOYEK.
Nmnynbe cuibl M HU3MEHEHHE HMIYJIbCa Tejla. 3aKOH COXPaHCHHUS MMITYJIbCa.
PeakTuBHOE IBHKEHUE.

Pabora cuiasl. MOIITHOCTE CHITBI.

KuneTtnueckas sHeprusi MarepuanbHO TOUku. Teopema 00 VU3MEHEHUU
KUHETHUYECKOU SHEPTUMU.
IToreHumanbHas DHEPIUsl. [ToreHumanbHas DHEPTUs yIpyro

nedopMUpOBaHHON NpyXuHBL. [loTeHManbHas sHeprus Tena BOJIU3M MOBEPXHOCTH
3eMIIH.

[ToTeHunanbHbIE U HEMOTEHIMANIbHBIE CUJIbl. CBsI3b Pa0OTH HEMOTEHIIMAIbHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOM 3HEPIMM CHUCTEMBI Tell. 3aKOH COXPaHEHHUS
MEXaHUYECKOM SHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnuecKue yCTpPOWCTBA M NPAKTUYECKOE NPHUMEHEHHE: BOJOMET, KOIIEp,
IPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

JleMoHCcTpanuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIMAILHON SHEPTUN B KHHETHYECKYIO U OOPATHO.

YyeHnueckuil IKCIIEpUMEHT, JIaDOpaTOpHbIE PAOOTHI.

N3yuyenue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBa3M pabOThl CUIIBI C MU3MEHEHHEM MEXaHWYECKOW 3HEepruu
TeJa Ha PUMEpE PACTSHKEHMS PE3UHOBOTO JKIyTa.

Paznen 3. MonekynsipHas pusrka 1 TepMOAMHAMUKA

Tema 1. OCHOBBI MOJNIEKYJISIPHO-KUHETUUECKON TEOPHUH

OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBuxkenue. udbdysus. Xapakrep IBWKEHUS U
B3aUMOJICHCTBUA YAaCTUIl BelleCTBA. MOJENN CTPOEHHUS Ta30B, KUJIKOCTEW U TBEPABIX
Tel U 00BSICHEHHE CBOMCTB BEILECTBA Ha OCHOBE 3TUX Mojened. Macca u pa3Mepsl
monekyn. KonnuectBo Bemectsa. [loctositHHas ABoraapo.

TermoBoe paBHoBecue. Temmeparypa u €€ usMmepenue. lllkama temmeparyp
[enbcus.

Mopens nneanbHOro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KUHETUYECKON
TEOpUU HJeaNbHOro rasza. AOCONIOTHAas TeMmIepaTypa Kak Mepa CpeaHei
KMHETHYECKOW HHEPruy TEIUIOBOrO JABMKEHMS uactul rasza. lllkama temmepatryp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHue MenzaeneeBa» Kianeiipona. 3akoH
JansroHa. M30npouecchl B HAEaNbHOM I'a3e ¢ NOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
['padmueckoe mpencraBiaeHNe U30MPOLIECCOB: U30TEPMaA, H30X0pa, H300apa.



TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

JlemoHcTpanuu

OnbIThl, OKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BelecTBa, Qororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnbiThl 10 U HY3UN KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Mogens onbita lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUA.

Mogens, WUTIOCTpUpPYIONIast IPUPOay JaBICHUS T'a3a HA CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUME YPAaBHEHUE COCTOSIHUS MJACAIBHOTO rasa,
U30IPOIECCHI.

Y4yeHnveckuit IKCIepUMEHT, JIa0OpaToOpHbIE PaOOTHI

Ornpenenenue Macchbl BO3JyXa B KIIACCHOM KOMHATE€ HA OCHOBE HU3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEXAY NapaMeTpaMH COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. OCHOBBI TEPMOJAMHAMUKHI

TepmoanHaMuueckass cucteMa. BHYTpEHHsII 3HEprus TEpMOAMHAMHUYECKOMN
CUCTEMBbI U CIOCOOBI €€ M3MeHeHMsl. KonmdyecTBO TEMIoThl U padoTa. BHyTpeHHss
SHEPTUs OJIHOATOMHOTO UJI€aTbHOTO rasa. Buast TeIUIoNepeaauu:
TEIUIONPOBOJHOCTh, KOHBEKIMS, W3IyYeHUE. YJIelbHasl TEIUIOEMKOCTh BEIECTBA.
KonnuecTBo TEII0Th NpH TEIIoNnepeaaye.

[lonsitue 006 agmabatHoM mnpouecce. IlepBbIii 3aKOH TEPMOJIMHAMHKHU.
[IpuMeHeHue TEepBOro 3aKOHA TEPMOJAMHAMHUKUA K wu3ompoieccaM. [ 'paduyeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MPOIIECCOB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpyHOMIIBI ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust sHepruv B TEIUIOBBIX MamuHax. Koadduiument mnone3Horo
nericTBus TerioBod MammHbL. [{ukn KapHo um ero ko3pduumeHT Mmojae3Horo
JENUCTBUS. DKOJIOTHYECKUE TPOOIEMBbI TEIIIOIHEPTETUKH.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIMOHED.

JleMoHcTpanuu

N3MeHeHne BHYTpEeHHEN SHEPIUU Teja MpU COBEPIICHUU PaOOTHI:

BBUIET MPOOKM M3 OYTBUIKM IOJ| JCHCTBUEM CKATOTO BO3/yXa, HarpeBaHUe
a¢upa B TaTyHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH sHepTrun (TeMIiepaTyphbl) Teja IpH Terionepeaaye.

OnwIT M0 aAabaTHOMY PACHTUPEHUIO BO3/TyXa (OMBIT C BO3IYIITHHIM OTHHBOM).

Mopenu mapoBoil TypOWHBI, IBUTATENsl BHYTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JIBUTATEJIS.

YyeHndeckuil 3KCIEpUMEHT, jabopaTopHbie paboTel M3MmepeHue yaenbHOU
TENJIOEMKOCTH.

Tema 3. ArperatHbie COCTOSIHUS BeliecTBa. Da30BbIE MEPEXOIbI



[TapooOpa3oBanue u KoHueHcanus. VcmapeHue n kumneHue. AOCONIOTHAS U
OTHOCUTEJbHAs BIAXHOCTh BO3Ayxa. HacelmeHHbIM mnap. YaenpHas TeIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT J1aBJICHUS

Teépnoe teno. Kpucrammmyeckue u amopdHble Tenaa. AHU30TPONUS CBOWCTB
Kkpucramios. XKunakue kpucraiusl. CoBpeMeHHbIE MaTepuaiibl. 1naBienue "
KpUCTaJIM3anus. Y ienbHast Terora miasneHus. Cyoaumanus.

VYpaBHEeHHE TEIIOBOTO OajnaHca.

TexHuueckue yCTpOWCTBA W TNPAKTUYECKOE MPUMEHEHUE: THUIPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTMU TOJYYECHHS] COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJIE€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

JleMoHcTpanuu

CBoiicTBa HaCBIIEHHBIX NAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

Crioco0bl U3MepEeHUs BIaKHOCTH.

HaGntonenne HarpeBaHuss U IUIABJICHUS KPUCTAJUIMUECKOTO BELIECTBA.
JleMOHCTpanus KpUCTAIIIOB.

VYyeHuueckuil ~ SKCIEpUMEHT,  JaOopaTropHble  pabotel  M3mepenue
OTHOCUTEJIBHOM BIIAJKHOCTH BO3yXa.

Paznen 4. DnexkTpoauHamMuka

Tema 1. Dnektpocratuka

DJeKTpu3anms Tei. DIEKTPUUIECKUN 3apal. [[Ba BUIa dJIEKTpUYECKUX 3apsia0B.
[IpoBOTHUKH, TUAIEKTPUKU U MOTYIIPOBOJIHUKHU. 3aKOH COXPAHEHUS JIEKTPHUUECKOTO
3apsna.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUIN 3apsiil.
OnekTpuyeckoe nose.  Hampsok€HHOCTh — 3nekTpuueckoro  moiid.  [IpuHnmn
CYNEPIO3ULIUUA JJNEKTPUUECKUX TMosie. JIMHMM HanpspKEHHOCTU  3JIEKTPUYECKOIrO
OJISL.

Pabora cun snexrpocratnueckoro nois. Ilorenmuan. PasHOCTh MOTEHITMATIOB.
[IpOBOJHUKM W AWDJIEKTPUKH B 3JIEKTPOCTATHYECKOM IToisie. JIM3JIeKTpruyecKast
IIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEeKTpOEMKOCTh IIIOCKOT0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHHuecKue YCTpOMCTBA U IPAKTHYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJEKTPOCTaTHUECKas  3al[uTa, 3a3eMJIEHUE JIJIEKTPONpPUOOpPOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBIN IIPUHTED.

JleMoHCTpauuu

Y CTpOUCTBO U NMPUHLMII IEUCTBUSA IJIEKTPOMETPA.

B3aumonernicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TE.

IIpOBOJTHHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JINDIIEKTPHUKY B JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOPA OT IJIOIAAH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMHU U JUDJIEKTPUUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.



YdeHHUYeCKU ~ OKCIIEPUMEHT,  JlabopatopHble  pabotel/  M3mepenwme
ANEKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. IIoCTOSIHHBIN 2JIEKTpUUECKHUI TOK. TOKH B pa3InyHbIX Cpeaax.

OJIEKTPUYECKU TOK. YCIIOBHSI CYIIECTBOBAHMUS OAJIEKTPUUYECKOTO TOKAa.
Ncrounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpspkenue. 3akon Oma i1 yyacTka Henu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONPOTUBIICHHE BEILECTBA.
[locnenoBaTenpHOE, IapaJUIEIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH JDxoymsa» Jlenma. MoiHOCTB
AIEKTPUYECKOTO TOKA.

DNeKTpoABMKYIIasl CUJla W BHYTPEHHEE CONPOTHUBIECHUE HCTOYHHKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpUdYecKor nenu. KopoTkoe 3ambIkaHue.

DJIEKTpOHHAS ITPOBOAUMOCTD TBEPIBIX METAJIJIOB. 3aBUCHUMOCTh
COIPOTHUBJIEHUSI METAJLIOB OT TeMIieparypbl. CBEpXIPOBOJUMOCTb.

DneKTpuYeCKnuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBOIHUKHY. CobcTBeHHas 51 IIpUMECHAast IIPOBOJUMOCTD
nosynpoBogHUKOB. CBoiictBa PH-nnepexoza. [lonynpoBoaHUKOBBIE TPUOOPBHI.

OnexkTpuyecknid TOK B pacTBOpax M paciulaBax  3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOLUALUS. DIEKTPOIIN3.

Onextpuyecknuid TOK B ras3ax. CaMOCTOSTENBHBII M HECAMOCTOATEJIbHBIN
paspsaa. Monnus. [1nazma.

TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHHWE: aMIIEPMETD,
BOJITMETpP, PEOCTAT, MCTOYHUKU TOKa, dJIEKTPOHArpeBaTeibHblE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BaKyyMHBIN IHOJ,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TMO, ralbBaHUKA.

JleMoHcTpanuu

W3mepenne CUiTbl TOKAa U HATIPSKEHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI LWJIWHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOI0 CEUYEHHs M MaTepuaa.

CMmelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wu3mepeHne dieKTpoABHXKYIIEHM cuibl. KopoTrkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

VYyeHnueckuil sKCIepUMEHT, JabopaTopHble padoThl M3yueHue cMemaHHOro
COEIMHEHUS PE3UCTOPOB.

N3MepeHne aeKTpOABUKYIIEH CHUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue ammekTpoiusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢uszuku 6a3zoBoro ypoBHs B 10 kiacce OCylIeCTBISETCS C
Y4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3€H C KypcamMud MaTeMaTHKH,
OWonoTNN, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.



MexXnpeaMeTHble TOHATHUS, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SBJICHUE, Hay4dHBIM (hakT, TUrore3a, (u3nyeckas BEIUYMHA, 3aKOH,
TeOopusi, HAOII0ICHUE, SKCIIEPUMEHT, MOJICTMPOBAHKE, MO/JICIb, U3MEPEHUE.

MaremaTuka: pelnieHue CUCTeMbl YpaBHEHUM, JIMHEHHas (yHKIMsA, napabdora,
runepoosia, ux rpa@uKd M CBOWCTBA, TPUTOHOMETPUYECKHUE (YHKIMU: CHHYC,
KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI
Y UX MPOEKIUHU HA OCH KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

buonorus: mMexaHmdeckoe ABMKEHHE B KHBOW mpupoxe, auddy3us, ocMoc,
TEIUI0O0OMEH >KUBBIX OPraHU3MOB (BHIbI TEIUIONEpPEIayd, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM ITPUPOJE.

XUMHS: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJI, XKUJIKOCTEU U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOJIUTUYECKAS AUCCOLUAIMSA, TAIbBAHNUKA.

['eorpadus: B1axHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHonorus: mpeodpa3zoBaHUE IBIKEHUN C HCIOJb30BAaHUEM MEXAaHH3MOB,
YYET TpPEHUS B TEXHUKE, IOJIIUITHUKN, MCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JApYrue), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOHWHA, OBITOBOM XOJOJUJIBbHHK, KOHJIUIIMOHED, TEXHOJOTHUHU
MOJIyYCHUST COBPEMEHHBIX MAaTE€pHajoB, B TOM YHUCIE€ HAaHOMAaTECpHUAIOB, U
HAHOTEXHOJIOTHUH, SJEKTPOCTaTHYECKas 3alllUTa, 3a3eMJICHHE DJJICKTPONpPUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHBIC pUOOPHI,
AIIEKTPOOCBETUTEIIbHBIEC PUOOPHI, TATbBAHUKA.

2.2. Copnep:xkanue o0yyenus B 11 kiacce.

Paznen 4. DnextpoauHamuka

Tema 3. MarnuTtHoe nosie. DNEKTPOMAarHuTHAsE HHAYKLUS

[TocTossHHBIE MarHuThl. B3auMoieiicTBHE MOCTOSSHHBIX MarHUTOB. MarHuTHoOe
nosje. Bektop MarHUTHOM MHAYKUUU. [IpUHIMUIT CyIIeprO3UIIMM MarHUTHBIX ITOJIEH.
JluHMM MarHuTHOM WHAYKIWU. KapThHa JWMHWUKA MArHUTHOM WHIYKIIMUA TIOJIA
MMOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10Jie TIPOBOJAHMKA C TOKOM. KapTuHa JMHUW WHIYKOUU
MAarHuTHOTO TOJS JUIMHHOIO IIPSIMOrO IPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYyIIKK ¢ TOKOM. OmnbIT OpcTtena. BzaumoaelcTBrie MpOBOJIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MoayJib U HallpaBjeHUE. [BUKEHHUE 3apsIKEHHON YaCTULIBI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuiibl JlopeHiia.

SIBnieHue  3neKTpOMarHUTHOM MHAyKIUU. [IoTOK BekTOpa MAarHUTHOU
WHTYKIIVH.

DINIEKTPOABIOKYIIAS CWia HWHAYKUHMH. 3aKOH 3JEKTPOMArHUTHONM HMHAYKLIHMHU
dapajest.

BuxpeBoe »snekrpuueckoe moje. IJIEKTPOABWKYIIAs Cujla WHAYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOAHOM MarHuTHOM TOJIE.

[Ipasuo Jlenua.

NHnykTuBHOCTh.  SIBIEHHME  CAMOMHAYKIMU. OJEKTPOABUXKYIIAs  CUJa
CaMOWHAYKIIHH.



DHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuueckue YCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHE: IOCTOSHHBIC
MarHuThbl, JIEKTPOMArHUThI, JJIEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHLI,
WHIYKIMOHHAS T€Yb.

JlemoHcTpanuu

OnbIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO MyYKa MArHUTHBIM TIOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlevicTBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHOM HHIYKLUH.

[Ipasuo Jlenua.

3aBUCUMOCTD JJIEKTPOABWKYILIEH CUIBI MHIAYKLIUU OT CKOPOCTHM W3MEHEHMS
MarHUTHOT'O MOTOKA.

SIBeHnEe CaMOMHIYKIIMH.

VYyeHnueckuil 3KCIepUMEHT, jJabopaTtopHble padoThl M3yueHne mMarHuTHOTO
II0JISL KaTYIIKH C TOKOM.

HccnenoBanue JEUCTBHS IIOCTOSHHOIO MAarHuTa Ha paMKy C  TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIHH.

Pa3nen 5. KonebGauus u BOJIHEI

Tema 1. Mexanuueckue u 3JIEKTpPOMarHUTHbIE KOJICOaHUs

KonebarenbHast  cucrema.  CBOOOJHBIE  MEXaHUYECKHME  KOJIEOAHUS.
['apmonnyeckue konebanus. Ilepuoxa, dacrora, ammiuutyna v ¢dasza KoJeOaHH.
[Ipy>kMHHBIN MasATHUK. MaTeMaTHYeCKMd MAaATHUK. YPaBHEHHE TapMOHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

KonebGarenbupiii  koHTYyp. CBOOOJHBIE SJIECKTPOMArHUTHBIE KOJEOAHHS B
UJCATbHOM KOJeOaTelbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHWYECKUMH U
AIIEKTPOMAarHUTHbIMU ~ Konebanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUs
SHEPrUM B UJICATbHOM KOJIE0ATEIIbHOM KOHTYDE.

[IpencraBieHure o 3aTyxarolMX KoJjeOaHUsAX. BBIHYXJAEHHbIE MEXaHUYECKUE
kosie0anusi. Pezonanc. BeiHyX1€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUsI.

Ilepemennpii  TOK. CHHYCOMIAQIBHBIM IEPEMEHHBIM TOK. MONIHOCTB
IIEPEMEHHOTO TOKa. AMIUIMTYJTHOE H JEHUCTBYIOLIEEC 3HAYEHHWE CHIIBI TOKA H
HaIpsHKEHUS.

Tpancpopmarop. IlpousBoacTBo, nepenaya U MOTPeOJIECHUE BIEKTPUUECKOM
DHEPrUU. OJKOJIOTMYECKHE PHUCKM IIPU NPOM3BOJACTBE 3IIeKTpo3Hepruu. Kymprypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.

TexHudeckre YCTPOWCTBA W IPAKTUYECKOE IPUMEHEHHE: JIICKTPUYECKHUMI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTpOIEpeIay.

JleMOoHCTpauuu

HccnenoBanne mnapaMeTpoB KoJieOaTenpHOM cHCTeMbl (TPYKHUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3aTyxarmmx KoJaeOaHmii.



HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJI€OaHUH.

Habimtoienue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHUsI.

OcmmnorpaMMsl (3aBUCUMOCTH CHJIBI TOKAa M HAlPSDKEHUS OT BPEMEHU) AJIs
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc 1npu 1OCIIETOBAaTEIbHOM COCIMHEHMHM PE3UCTOpPA, KaTYIIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY NEKTPONEPENAYH.

Y4eHnueCcKui IKCIEPUMEHT, JIa0opaTOpHBIE PA0OTHI

HccnenoBanue 3aBUCUMOCTH MEPUOAA MANbIX KOJEOaHWW rpy3a Ha HUTH OT
JUIMHBI HUTU U MACCBI I'py3a.

HccenenoBanne nepeMEHHOro TOKa B LEMH U3 MOCIEI0BATEIBHO COEAUHEHHBIX
KOHJICHCATOpAa, KaTyIIKU U PE3UCTOPA.

Tema 2. MexaHn4ecKkue U 3JIEKTPOMarHUTHBIE BOIHBI

MexaHnudeckue BOJHBIL, ycloBUsA pacnpoctpaHeHus. Ilepumon. Cxopocts
pacnpocTpaHeHuss MW JUIMHA BOJIHBL llomepeuHble M MPOJOJIBHBIE  BOJHBIL
WnTepdepenims u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMmkocTs 3ByKka. Beicota ToHa. TeMOp 3ByKa.

DONEeKTpPOMAarHUTHBIE BOJIHBI. Y CIIOBUS W3JIyYEHMS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuasa opueHrtanus BekropoB E, B, v B anekTtpoMarHuTHOU BonHe. CBolcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPaXCHHE, MpEeIoOMIIEHUE, MNoJspu3auus, Audpakuus,
uHTeppepeHus. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHEeHHE SIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME. MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIBTPa3BYKOBas JMAarHOCTMKAa B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHA, Tenedon, CBY-neys.

JleMoHCTpauuu

O0pazoBaHue 1 pacIpOCTPaHEHUE NONEPEUHBIX U MPOA0IbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUYHUK 3BYKa.

Habutoienue otpaskeHus: ¥ IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6ntonenue natepdepeHunn u qudpakiui MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYIOH U
4acTOTOMN KoJeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPayKEHUE, IPEIIOMIICHUE,
noJisipu3aus, IMPpakuus, UHTEpPEpEeHLIHSL.

Tema 3. Ontuka

I'eomerpruueckas ontuka. IIpsAMoiMHENWHOE pacnpoCTpaHEHHE CBETa B
OJHOPOJIHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbBI OoTpakeHHs cBeTa. llocTpoeHue m3zo0pakeHUil B
IIJIOCKOM 3€pKaje.



[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHUST CBeTa. AOCOIOTHBIN TTOKA3aTelb
npeinomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbli yrojg MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LIger.

Cobuparoniye 1 paccenBaroiiye JuH3bl. ToHKas nH3a. DOKyCHOE paccTosiHUE
U ONTHYECKasi cujia TOHKOM JuH3bI. [locTpoenue n3o0pakeHHil B COOMpAIONIMX U
paccenBarOmMX JuH3ax. @opMyiia TOHKOM JTUH3BL. Y BEIMUECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTHA T€OMETPUUYECKON ONTUKH.

BonnoBass omnrtuka. WuaTepdepenmus cBeta. KorepeHTHbIE HMCTOYHHKHU.
YcnoBus HaOMIOEHNS MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHOW KapTUHE
OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakmus ceeta. Judpaxiuonnas pemeérka. Y cioBrue HaOI0IeHUS TIaBHBIX
MaKCMMyMOB TMpH TaJ€HUU MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIHOHHYIO
pEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: OYKH, JyIIa,
doToamnmapat, IPOSKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAsI ONTHKA,
nudpakiMoOHHAas PEMIETKA, TOJISPOUI.

JleMoHCTpauuu

[IpsiMonuHEHOE pacpOCTPaHEHUE, OTPAKEHHUE U IIPEJIOMIICHHUE CBETA.

OnTtuyeckue npudOpHI.

[TomHO€E BHYTpEHHEE OTpaxkeHne. Mojaenb CBETOBOA.

UccnenoBanue CBOMCTB U300paKEHUN B TMH3aX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenune natepdepeHunn crera.

Ha6nronenue nudpaxuuu ceera. HabnoaeHue nucnepcuu cBera.

[Tomy4yeHue criekTpa ¢ TOMOIIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIIBI0 AUGPAKIIMOHHON PEIIETKH.

Ha6nronenue nosnsipuzanuu cBeTa.

YyeHnndeckuii 3KCEepUMEHT, JabopatopHbie padoThl. M3MepeHne mokazarens
MPEJIOMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB n300pakeHWi B JuH3aX. HaOmromeHwe mucrnepcuu
CBETAa.

Paznen 6. OCHOBEI CrielIMaabHON TEOPUU OTHOCUTEIIBHOCTH

['panuLbl MPUMEHUMOCTH KJIaCCMYECKOM MexaHuku. [locTynarsl cnenuanbHON
TEOPUH OTHOCUTEIIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpPAIICHUE
JUTAHBL.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3p MaccChl C SHEPTUEN U UMIYJIbCOM PEISTUBUCTCKOW YaCTUIbI. DHEPTHs
MTOKOSI.

Paznen 7. KBantoBas usuka

Tema 1. DneMeHThI KBAHTOBOU ONTHUKHU



®oronbl. Dopmymna [1nanka cBs3u sHepruu GOTOHA C €0 YaCTOTON. DHEPIUs U
UMITYJIBC (DOTOHA.

Otkpeitie u uccinenoBanue dotoddpdexra. Onbitel A.I'. CToneToBa. 3aKOHBI
doTorpdexra. YpaBHenue OIiHmTeitHa mnga ¢pororddexra. «KpacHas rpaHuna»
dbotoaddexra.

JlaBnenue cBera. OnwiTel I1.H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckue yCTpOWCTBA W MPAKTHYECKOE TMPUMEHEHHe: (HOTOIIEMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOIUO/I.

JleMoHcTpanuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKkOHOB BHEITHETO GoTOIPdEKTA.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. CtpoeHue aroma

Monens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccesHHIO O-YacTHIL.
[Tnanerapnas mozaens atoma. [loctynarsl bopa. M3nyuenue u nornomienne GOTOHOB
IIPU IIEPEXO/E aTOMA C OJTHOTO YPOBHSI SHEPTUU Ha JIpyroil. Buael cnexktpoB. CriekTp
YPOBHEW 3HEPIHH aTOMa BOAOPO/IA.

BosnnHoBbie cBoiicTBa yactuil. Bomubl e bpoitnsa. KopnyckynspHo-BOJTHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

JleMoHCcTpanuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue nmuHeyaThIX CIEKTPOB U3IydeHus. Jlasep.

YyeHuueckuif ~ dKCIEpUMEHT,  JiaboparopHbie  pabotel  HaOmionmenue
JIMHEWYATOTO CIIEKTpA.

Tema 3. AToMHOE sIApO

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paauoakTuBHOCTH. OnbITEl Pesepdopaa nmo ompeneneHnto cocraBa paguoaKkTUBHOTO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BivsHue paainoakTUBHOCTH
Ha YKUBBIC OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeWTpoHa. HyknmonHas monens siapa [elizenOeprar»
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M3otormsl.

Anbda-pacnaa. DJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacman. [amma-
U3JIyYEHUE.

3aKOH paMOAKTUBHOIO pacnaja.

DHeprus CBsS3M HYKJIOHOB B sifpe. Anepubie cuibl. Jlegekt Macchl siapa.

S nepHble peakunu. JleneHue u CUHTE3 sSIEP.

Anepnsrii  peaktop. TepmosiaepHbii cuHTE3. IlpoOiieMbl W TEPCHEKTUBEI
AJIEPHOU SHEPTETUKHU. DKOJOTUYECKHUE ACTIEKTHI AIE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUIlbl. OTKPBHITHE TO3UTPOHA.



MeTtoapl HAOIIOACHHS ¥ PETUCTPAIIMH SJIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3auMOJIeicTBUA. EAUHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckne ycTpoMCTBa M MPAKTUYECKOE NPUMEHEHHE: TO3UMETP, Kamepa
Buinbcona, siiepHbIii peakTop, aToMHast 6omoa.

JlemoHcTpanuu

CU€TurK MOHU3HPYIOIINX YACTHII.

YyeHnueckuit SKCIepUMEHT, J1a0opaTopHbie PabOTHI

HccnenoBanue TpEeKOB YacTUIl (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. DneMeHThI aCTPOHOMUH U aCTPODUZUKU

Otanbl pa3zBUTHSL aCTpoHOMHUH. [IpuKIiiaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bupn 3Bépnnoro Heba. Co3Be3nusi, SpKUE 3BE3bI, IUIAHETHI, UX BUAUMOE
nBwkenne. CorHeYHas cUCTEMa.

Connue. ConHewyHass akTHUBHOCTh. Mcrounwk sHeprunm ConHuma U 3BE3.
3BE3AbI, MX OCHOBHBIC XapAKTEPUCTUKHU. JluarpamMma «CHEKTpaldbHBIN KJIacc
«CBETUMOCTB». 3BE3[bl TJABHOW MOCIEI0BATEIIBHOCTH. 3aBUCUMOCTh «Macca
«CBETUMOCTb» IJI1 3BE3]] IJIaBHOW MOCIEN0BATEIbHOCTU. BHyTpeHHEE CTpOeHHE
3B€31. COBpPEMEHHBIEC MPEACTABICHHUS O MPOUCXOXKAEHUU U 3Bomtounu ConHua u
3BE3/1. DTalbl )KU3HU 3BE3.

«Mneunbiii Ilyte» - Hama I'anaktuka. Ilomoxenune n nBuxenue CojHIA B
['anakTuke.

Tunsl ranaktuk. PaguoranakTuku u  kBaszapel. UEpHBIE IBIPBI B SApax
raJaKkTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06sa. Pazberanue rajgakTuk.

Teopus bonapmoro B3psiBa. PEMKTOBOE H3TyUEHHE.

Macmrabnas ctpyktypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMHUH.

Yyennueckue HaOIIOICHUS

HaGnroneHnuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHHEM KOMITHIOTEPHBIX
MPWIOKEHUN [Tl ONPEACIICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy:

OCHOBHBIE c03Be3/1usd CEeBEPHOro MOJIylIapus U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon Jlynsl, miuanet, Mueunoro [lyru.

O6o0marolee NOBTOPEHUE

Pony Qusuku ©u acTpoHOMMHM B DKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3THYECKOH cdepax NesTeIbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKHU U
aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTHHE MHUpa, POJib (U3UYECKON TEOpUH B
(bopMHpOBaHUU TIPEACTABICHUN O (PU3UUECKOM KapTHHE MHpaA, MECTO (PU3MUECKOU
KapTUHBI MHUpa B OOIIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN
O MPUPOJE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30BOro ypoBHs B 11 Kiacce ocCyImiecTBIsSeTCs C
Y4ETOM COJAEPIKATENbHBIX MEXIPEAMETHBIX CBA3€H C KypcamMud MaTEeMaTHKH,
OWonoTNN, XUMHUH, TeoTpaduu U TEXHOJIOTHH.



MexXnpeaMeTHble TOHATHUS, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA: SIBJICHHE, HAY4YHBI (akT, Tumnore3a, (Quanyeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

MaremMatuka: penieHlue CUCTeMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl U MX IMPOECKIHH HA OCH KOOPJWHAT, CIOKEHHE BEKTOPOB, MPOU3BOIHBIC
AJIIEMEHTApHbIX (YHKIUW, TPU3HAKK TOJO0OMS TpPEYroJbHUKOB, OIpEACIICHUE
TUIOMIA M TUIOCKHUX (pUTyp U 00bEMa Te.

buonorus: snexkTpuveckue SBIECHUS B JKUBOW NpHUpOJE, KojeOaTelbHbIe
JIBUKEHHSI B JKMBOM NPUPOJE, ONTUYECKUE SBJICHUS B XUBOW NPUPOJAE, NCUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

XUMHS: CTPOCHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsT CTPYKTYpa TBEPIBIX
TeJ, MEXaHW3MbI 00pa30BaHUs KPUCTAINIMUECKON PEIIETKU, CTIEKTPAIbHBIN aHAIH3.

['eorpadusi: MarHuTHBIE TOJIIOCA 3€MJITH, 3aJIEKU MArHUTHBIX Py, OTOChEMKA
36MHOU MOBEPXHOCTH, MIPEICKA3aHUE 3EMIIETPSCCHUMN.

TexHonorus: JIMHUKA DJJIEKTPOIIEpenad, TEeHEepaTop IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, HWHAYKUHMOHHAS TI€Yb, pajaap, paaHuONpUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBY-meub, NPOEKIMOHHBIN ammapaTr, BOJOKOHHAs OITHKA,
coJIHEeUHasi barapes.

3. Ilnanupyemble pe3yjbTaTbl OCBOEHHS NPOrpaMMmbl M0 (uU3HKe HAa
YPOBHE CpeHero ooero odpasoBaHus.

3.1. JIn4HOCTHBIE Pe3yJIbTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI y4eOHOTO mpeamera «DPu3ukKa» JOJKHBI
OTpaXXaThb TOTOBHOCTh W  CIOCOOHOCTh OOYYaromMXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMM,  TMO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIEeCTBa, PACIIUPEHUE KUZHEHHOTO
OMbITA W OMNbITA JEATEIIBHOCTH B MPOLIECCE PEaIn3alii OCHOBHBIX HaIlpaBICHUN
BOCIIUTATEIBHOUN ESITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa>kIaHCKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOW MO3UIUU 00YyYalomerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYENIOBEYECKUX  T'YMAHHCTHUYECKHX |
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B HMHTEpPECAX T'PaKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHONW OpraHU3aIlNY;

YMEHHME B3aMMOJECHCTBOBATH C COMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUM C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaKIAHCKONW UEHTUIHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;



CIIOCOOHOCTh OLIEHMBATh CHUTyallMI0 U MPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIC B
NeSATEeIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

4) 5CTETUYECKOT0 BOCITUTAHUSL:

ACTETUYECKOE OTHOUICHUE K MUPY, BKJIIOYAsl ACTETUKY HAyYHOI'O TBOPYECTBA,
npuUcyiero pu3nyeckoi Hayke;

5) Tpy1OBOTO BOCITUTAHHS:

WHTEpPEC K pa3nuuHbIM cdepam mnpodhecCHOHATBHOU IeATEIHPHOCTH, B TOM
YHClie CBSA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHMIO M CaMOOOpa30BaHUIO B 00JACTH
(bU3UKN HA IPOTSHKEHUU BCEU JKU3HU;

6) PKOJIOTUYECKOTO BOCTIUTAHUS:

c(hOPMHUPOBAHHOCTh DKOJOTUYECKOW KYJIbTYpbl, OCO3HAaHUE TIJ100aJIHLHOTO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JIEUCTBUN B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

Pacmmpenne ombiTa JEATEIBHOCTH SKOJIOITMYECKOM HAIPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) ICHHOCTH HAyYHOT'O TO3HAHMUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAyYHOW JESATEeIbHOCTH, TOTOBHOCTh B MpOIECCEe
M3yYeHUs] (PUBHKU OCYIIECTBIISITh MPOCKTHYIO M HMCCIIEN0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

3.2. MeTanpeaMeTHbIe pPe3yJIbTATHI

[To3HaBaTeNnbHBIC YHUBEPCAIbHBIE YUeOHBIC IEHCTBUS

ba3oBble nornueckue AeUCTBUS:

CaMOCTOATENbHO  (opMynupoBaTh M aKTyaJIU3UpoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LENN JESITEIbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paCCMaTPUBAEMBIX (PU3MUECKUX
SIBJICHUSX;

pa3pabarbiBaTh IUIaH PEIICHUS MPOOJEMBbI C YYETOM aHaIu3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JACATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEILHOCTH,

KOOPJIMHUPOBATH U BBIMOJIHATH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYATHLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBrle ucciie10oBaTenbCKue IEUCTBUAL:

BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOUYEBHIMU MOHSATUSIMU M METOJAMU
buznueckoil HayKu;



BIIAJICTh HaBBIKAMU YYEOHO-UCCIIEI0BATEIHLCKONW M MMPOCKTHOM ACSTEIHHOCTU B
o0nacTH (U3MKH, CHOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEILHOMY ITOHCKY
METOJIOB pEIICHUS 3a1ad (U3UYECKOrO COJICPKaHMUSA, NPUMCHCHHIO Pa3IUYHBIX
METO/IOB IO3HAHUS;

BJIQJCTh BHJAMH JCATCIBHOCTH II0 IIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPNpETAllUd, TMPeoOpa30OBaHUI0 M TNPUMCHCHHIO B Pa3JIMYHBIX y4eOHBIX
CUTYaIIHsIX, B TOM YHCJIE TIPH CO3JIaHUH YICOHBIX MMPOCKTOB B 00J1aCTH (HHU3UKU;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNs, HAXOAUTh aprYMEHTHI JIJIsl T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTCPUH PEIIICHNUS,

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PCIICHUS 3aJa4dl  Pe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh WX JOCTOBEPHOCTH, IMPOTHO3WPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (QOPMYJIHpPOBaTH COOCTBEHHBIC 3aJaul B 00pa3oBaTeIbHOI
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHHH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsM, OIICHUBATH MIPUOOPSTEHHBIN OIIBIT;,

yMETh IIEPEHOCUTHh 3HaHUSI MO (PuU3MKEe B MPAKTHYECKYIO 00JacTh
JKM3HEIEITCIIbHOCTH;

YMETh MHTCTPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTaTh HOBBIC UJCH, IIPEIaraTh OpUTHHAIBHBIC ITOAXOABI U PEIIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE b TEPHATUBHBIC PEIICHUSI.

Paborta ¢ nundopmariuei:

BIIQJICTh HABBIKAMH TMONXy4YeHUsT WHOOpMaIuu (U3HYECKOTO COICPKAHUS W3
WCTOYHUKOB pAa3HBIX THUIIOB, CAMOCTOSATEIHLHO OCYIICCTBIIATh TIOWCK, AaHAJW3,
CUCTEMATHU3AIMI0 W WHTEPNpETalui0 WHPOPMAIMKM Pa3IMYHBIX BHIOB U (Gopm
MIPE/ICTABIICHHUS,

OIICHUBATH JIOCTOBEPHOCTHh HH(GOPMAIINH;

UCIIOJIB30BaTh  CPEACTBA  HMH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B PEIICHUUW KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX M OpPraHU3aIllMOHHBIX
3a/1a4 ¢ COOMI0/ICcHHEeM TpeOOBaHUN APTOHOMUKH, TEXHUKH O0€30MaCHOCTH, TUTHUCHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OTHUYCCKUX HOPM, HOpPM HHGOPMAIMOHHON
0e301acHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOrO COACP)KAHUS B Pa3IUYHBIX (opMarax c
y49éTOM Ha3HA4YCHHsS] WHPOPMAIIMHM W IIEJICBOH ayJIWTOPHH, BHIOMpAs ONTHMAIBHYIO
dbopMy TIpEeICTaBICHUS ¥ BU3yaJTH3aIUH.

KoMMyHHMKaTHBHBIC YHUBEpCATbHBIC YICOHbIC TCHCTBUS

BBINyCKHUK HAy4UTCS:

OCYIIECTBJIATh JICJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMH, TaK M CO
B3pOC/BIMH (KaK BHYTpH 00pa30oBaTeNIbHON OpraHM3alliy, Tak U 3a €€ MpeeiIamMu),
noI0MpaTh TApTHEPOB I JCIOBOM KOMMYHHMKAITUM HCXOIs W3 COOOpakeHHI
pe3yJIbTaTUBHOCTH B3aMMOJICHCTBHS, a HE JIMYHBIX CUMITATH;

IIPH OCYIICCTBJIICHUW TPYIIIOBON pabOThI OBITh KaK PYKOBOAWMTENEM, TaK U
YJICHOM KOMaHAbl B Pa3HbIX poyisgX (TeHEpaTop HACH, KPUTHK, HMCIIOJIHUTEIb,
BBICTYNAIONINI, SKCIEPT U T.1.);



KOOPJMHHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHIX PEAbHOTO, BUPTYaIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BepHYTO, JIOTHYHO M TOYHO WU3JaraTb CBOK TOYKY 3pEHHUS C
UCIIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U TUCbMEHHBIX ) SA3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(DJIMKTOTEHHBIE CUTYAIlUU U TIPEeIOTBpaIaTh KOH(IUKTHI 10
WX aKTUBHOM (ha3bl, BHICTpAUBATH JIEJIOBYI0 M OOpa30BATEIbHYI0 KOMMYHHKAIIUIO,
n30erast JMYHOCTHBIX OLICHOYHBIX CYKJICHUM.

PerynsTuBHbIe yHUBEpCaIbHBIC yUeOHbBIE NEHCTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIISATH MO3HABATEIBHYIO ACSITENBHOCTh B 00JIACTH
GU3NMKK W acCTPOHOMHH, BBHISBISATH NPOOJEMBI, CTaBUTh W (POPMYIHPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIbHO COCTaBIISTh IUJIAH DEIICHUS Pacu€THBIX W KadeCTBEHHBIX
3a]a4, IJIaH BBIIIOJIHEHUS NMPAKTUYECKOW pabOThI ¢ YUETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTCHUI;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM;

paciupsTh paMKU y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeylaTh OCO3HAHHBI BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO 3PYIUMLUMA B 00dacTH
(bu3KKH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLIMOHAIEHBIA WHTEJUIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTh KOPPEKTHUBHI B ACSITEIHbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIa/IETh HABBIKAMH TIO3HABATENbHOMN pe(hIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJb30BaTh NMPUEMBI pediieKCUU ISl OLEHKU CUTYyalluM, BbIOOpa BEPHOIO
peleHus;

yMETh OLEHUBAaTh PUCKHM M CBOEBPEMEHHO MPUHMMATh PEIICHUS M0 HX
CHIIKEHUIO;

OpUHUMATh MOTHUBBI M apTyMEHTHl JAPYIMX TIPH aHalM3e pe3yJIbTaToB
JeSITeJIbHOCTH;

MPUHUMATD ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TPU aHalu3€ pe3ylbTaToB
JeSITEIbHOCTH;

npuU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mporecce mocTmkeHUsT IMYHOCTHBIX PE3YJIBTaTOB OCBOSHUS MPOTPAMMBI IO
bu3uke s YpOBHS  cpedHero obmiero oOpa3oBaHUsl Y  OOy4aroluxcs
COBEpIICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUJICKT, IIPEAToIaratomuni
c(hOpPMHPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOUAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BUJAETh HANpaBICHHUsS Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOM c]ephl,
OBITh YBEPEHHBIM B ce0€;



CaMOpEryJMpOBaHUs], BKJIOYAIOUIETO CAMOKOHTPOJb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIIOBEJIEHHWE, CIIOCOOHOCTh  aJalTHUpPOBAThCA K
HMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALUM, BKIIIOYAIOLICH CTPEMIICHUE K JOCTHKECHHIO LIEJIA U
yCIexy, ONTHUMHU3M, HHUIUATHBHOCTb, YMEHHUE JEHCTBOBAaTh, HMCXOI W3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €TO MPU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBICTPAMBATH OTHOILICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

3.3. [IpeameTHbIE pe3yabTAThI

3.3.1. K xonny o0y4enusi B 10 ki1acce 00y4aromuiics moJy4uT cJeayrinme
NpeIMeTHbIE pe3yJbTaThl 10 OTAEJbHBIM TeMaM MPOrpaMMbl N0 pu3uke:

K koHiy oO6yuenus B 10 kiacce npeaMeTHbIE Pe3ysIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TPHUMEPAX poJib U MeCTO (U3UKU B (HOpMUpPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBl MHpA, B PA3BUTUU COBPEMEHHOW TEXHHKUA U
TEXHOJIOTUH, B PAKTUYECKOU IEATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJeseil:
MaTepualibHas TOYKa, UHEpLHaIbHAs CHUCTEMa OTCUY€Ta, aOCOIIOTHO TBEPAOE TEJIO,
UJICAIBHBIN Ta3, MOJEIN CTPOCHHS Ta30B, JKUAKOCTEHM W TBEPABIX TEJ, TOYCYHBIN
ANEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3NIecKux 3aj1ay;

pacno3HaBaTh (pu3nMyeckue ABJICHUS (IIPOLIECCH) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAaHWKU, MOJIEKYJSIPHO-KUHETUYECKOM TEOpUU CTPOCHHUSI BEIEeCTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKCHHUE,
CBOOOIHOE MaICHUE TEJl, ABUKEHUE TI0 OKPYKHOCTH, UHEPIIUS, B3aUMOICUCTBHUE TEI,
niddysus, OPOYHOBCKOE JBIKCHHE, CTPOCHHME JKMJIKOCTEH U TBEPIBIX Tel,
U3MEHEHHE 00bEMa Ten MpU HarpeBaHuM (OXJIAXKICHHH), TEIUIOBOE pPaBHOBECHE,
UCIIApEHHUE, KOHJEHCAlUs, IUIaBJICHUE, KPUCTAIUIM3ALMS, KUIICHUE, BIAXKHOCTD
BO3/1yXa, MMOBBIIIECHUE J1aBJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b
MEXKJy IapaMeTpaMH COCTOSIHMS Ta3a B U30Mpoleccax, »dJIEKTpHU3aluus Tel,
B3aUMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUUYECKOE [IB)KEHUE, HCMOJIb3ys (U3UYECKHE BEIMUMUHBI:
KOOpAMHATA, MyTh, IEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIa, UMITYJIbC
TeNla, KUHETUYECKas JHEprus, MNOTCHIMaJIbHAs DJHEPrus, MEXaHWdecKas padoTa,
MEXaHMUYECKass MOIIHOCTh, NpPH OMNUCAHUM MPABUILHO TPaKTOBAaTh (HUINUECKUI
CMBICJI UCIIOJIb3YEMBIX BEJIUYUH, UX 0003HAUYCHUSI U €IUHMIIbI, HAXOAUTh (POPMYIIBI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMU BETUUNHAMU,

ONUCHIBATh M3YYECHHBIE TEIJIOBBIE CBOMCTBA TE€N W TEIUJIOBBIE SIBIICHUS,
UCTIONIB3Ysl (M3MYECKHME BEJIMYWHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi DHEPIHsl XAaOTUUECKOTO JBHIKEHHUS MOJIEKYJ, CPEIHEKBaJpaTHUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI JHEprus, pabora rasa,
KOO (PUIIMEHT TOJe3HOTO JEWCTBHSI TEIJIOBOTO JBUTATENS; TMPU OMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (PUBMUECKUH CMBICT HCIONB3YEeMBIX BEJIMYHMH, UX



0003HaYEHUS W €ANHUIIBI, HAXOAUTH (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UIECKYIO
BEJINYMHY C APYTUMH BEJIUUNHAM;

ONMUCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPUUYECKHE
sBJIeHUs (TIPOLIECCHI), MCHOJIb3Yys (DU3MYECKHE BEIMYUHBL: DIEKTPUUYECKUN 3apsi,
ANEKTPUYECKOE MOJIEC, HANPSKEHHOCTh MOJIS, MOTEHIMAJT, PAa3HOCTh IMOTEHIHAJIOB;
IIPU OMHUCAHUU MPABUILHO TPAKTOBATh (PU3NYECKUN CMBICI UCTIOIb3YEMBIX BEIUYMH,
uX O0OO3HAUEeHUS U EIUHUIBI; YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(bU3UYECKYIO BEIMYHUHY C IPYTUMH BEIIMUYNHAMU;

aHAIM3UPOBaTh (U3MYECKUE TIPOIECCH M SBICHUS, UCIOJIB3YS (PU3HUECKHE
3aKOHBI U MPUHIMIIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3axkonsr HeroToHa,
3aKOH COXPAaHECHUSI MEXaHWYECKOU SHEPruu, 3aKOH COXPaHEHUSI UMITYJIbCA, MPUHIIUI
CYyNEepHO3UIIUA CUJI, TPUHIIUI PABHOMNPABUS HWHEPUHUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHe KUHETHYECKOW JHEPTruu TEIUIOBOTO JBHKEHHUS MOJEKYJI C aOCOJIOTHOMN
TEMIIEPATYpOH, NEPBBIN 3aKOH TEPMOAUHAMUKH, 3aKOH COXPAHEHHUSI SJIEKTPHUUECKOTO
3apsa, 3akoH KysoHa, mpu 3ToM pas3nnyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0
MaTEeMaTUYECKOEe BhIPAKEHUE U yCIOBUSA (TPaHULIbI, 0071aCTH ) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TIPUHIIUIIBI ICUCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3ivyarh YCIOBHUS MX O€30MAaCHOIO HMCHOJB30BaHUS B MOBCEIHEBHOM
KU3HU;

BBINIOJHATh OSKCHEPUMEHTHl MO HCCIEIOBAHUIO (U3UYECKUX SBJICHUU U
MPOIIECCOB C HCMOJb30BAHUEM TIPSIMBIX, M KOCBEHHBIX WM3MEPECHHUU, TpPU ITOM
dbopmynupoBaTh MpodemMy/3aiady ¥ TUNOTE3y Y4eOHOro IKCIEepUMEHTa, COOUpATh
YCTAHOBKY U3 MPEJIOAKEHHOTO0 000pYy/I0BaHUS, MPOBOAUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEpPEHUsS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTHUMAJIBHBIA CMOCOO HW3MEPEHHS] W HCIOJIb30BATh HW3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEIOBATh  3aBUCHUMOCTH  MEXAY  (U3HMUECKUMHU  BEIMYMHAMU  C
WCIIOJb30BAaHUEM TMPSMBIX HM3MEPEHHI, MPU HITOM KOHCTPYHPOBATH YCTaHOBKY,
(bUKCUpPOBATH PE3yJbTATHI MOTYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEIIUYUH B BHUJIC
Tabnuil ¥ rpaduKoB, AEJIaTh BHIBOJIGI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOmro/IaTh mpaBwmiia 0€30MacHOro0 TpyJa MPU MPOBEJACHUU HCCIEIOBAaHUMN B
paMKax y4eOHOro »SKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEIbCKON U MPOEKTHOU
JEATEIBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOHUCTB M J1aOOPAaTOPHOTO
000opy10BaHUS;

pemath pacuéTHbIe 3aJa4yd C SBHO 3aJaHHOM (HU3WYECKOW MOMAEINbIO,
UCIIOB3Ys (DU3UUECKUe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7aqyu
BBIOMPATh (DU3MYECKYI0 MOJIEIb, BBIACHATh (DU3NYECKHE BEIUMUYMHBI U (HOPMYIIBI,
HEOOXoauMbIe Ui €€ pelIeHHs, MPOBOAWTH PACUYEThl U OIICHUBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYUHBI,

pelaTh KaueCTBEHHbIC 33/1a4d: BBICTPAUBATh JIOTUYECKHU HEMPOTHUBOPEUUBYIO
LEMOYKY PacCyXJ€HUNW C OMOpOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYECKHe IBIICHUS,



MCIIOJIb30BAaTh MPH PEIICHUHN yueOHBIX 3a]a4 COBpEMEHHbIe HH(OPMAIIMOHHBIE
TEXHOJIOTUU [JISl TOMCKA, CTPYKTYpUPOBaHMS, WHTEPIPETAUUU U MPEICTABICHUS
y4eOHOH ¥ Hay4YHO-TONYJSIpHOM MHQPOpMAlMU, TOJYYEHHOM U3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OPUBOJIUTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHM;

MCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 10 (PU3UKE B MOBCEAHEBHON JKU3HH IJIS
oOecrieueHrss 0€30MacCHOCTH MpU OOpalleHnH ¢ TpHOOpaMU M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHHS 3J0POBbS U COOJIIOJCHHS HOPM 3KOJIOTHYECKOrO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B Tpynmne C BBHIMOJHCHUEM PA3JIUYHBIX COIUAIBHBIX POJEH,
IUIAaHUPOBATh PabOTy TPYMNINbl, PALMOHAIBHO PACIPENENsITh OO0S3aHHOCTU U
IJIAHUPOBATh JICSITEIBHOCTh B HECTAHAPTHBIX CUTYallUsIX, aJICKBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMaTpUBAEMON IPOOIIEMBI.

3.3.2. K konny o0y4enusi B 11 kinacce o0y4aromuiicsi HoJy4uT CaeAyroIme
NpeIMeTHbIE pe3yJabTaThl 10 OTAEJbHBIM TeMaM MPOrpaMMbl N0 pu3uke:

K xon1y oOyuenus B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUIA:

JE€MOHCTPUPOBATh Ha MpUMEpPax pojb U MeCTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTHHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUM, B TMPAKTUYECKOW AEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

VUUTBIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (PU3NYECKHX MOJEIEH:
TOYEYHBIN 3JIEKTPUYECKHUM 3apsii, Jyd CBETA, TOUEUHBIA MCTOUYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAsl MOJI€JIb aTOMHOT0 Siipa MPH pelieHnr (U3NIEeCKuX 3a1a4;

pacrno3HaBaTh (pU3MUEcKHe ABJICHUS (MPOLECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKM U KBAaHTOBOM (DU3MKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHYECKOE, MArHUTHOE JEUCTBUSA TOKA, B3aUMOJIECHCTBUE
MarHyuTOB, 3JIEKTPOMArHUTHAS UHIYKIIHS, JEHCTBHE MArHUTHOT'O MOJI HA POBOIHUK
C TOKOM M JIBWXKYIIUHCS 3apsiji, JJIEKTPOMAarHuTHbIe KOjeOaHUs U BOJIHBI,
IPSIMOJINHEWHOE pacnpocTpaHeHue CBETA, OTpa)keHHUe, IPEJIOMJICHHE,
uHTepdepeHus, audpakuus U OOJISApU3AlMS  CBETa, JUCIEpPCHsl  CBETa,
dbortoanexTpudeckuit 3hdext (pororddekrt), cBeTOBOE IaBlIEHUE, BO3HUKHOBEHUE
JUHENYaToro CIEeKTpa aroMa BOJOpPOJAA, €CTECTBEHHass M  HMCKYCCTBEHHas
PaANOAKTUBHOCTE;

ONMKCHIBATH M3YyUYEHHBIE CBOMCTBAa BEIIECTBA (AIEKTPUUECKUE, MarHUTHBIE,
ONTUYECKHE, TIEKTPUUECKYIO TPOBOJIUMOCTD PA3IMUHbBIX CPE/l) U DJIEKTPOMArHUTHbBIE
ABJIeHUs (TIPOLECChI), MCHOJIb3Yd (DU3UUECKUE BEJIMYMHBL: 3JEKTPUUYECKUN 3apsi,
CHJIa TOKA, BJIEKTPUUYECKOE HAIPSIKEHUE, FIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh
MOTEHIMAJIOB, SJEKTPOABIDKYIAs cujia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIA,
cuina Amrepa, cuna JlopeHua, HHIYKTUBHOCTD KaTYIIKH, SHEPTHS 3IEKTPUUYECKOTO U
MarHMTHOTO MOJIeH, MEPUO U YacToTa KoseOaHuil B KoJieOaTeTbHOM KOHTYpE, 3apsi
U CcUjia TOKa B MPOLIECCe TapMOHUYECKUX 3JIEKTPOMATrHUTHBIX KojeOaHui, pokycHoe
pacCcTOsSIHME M OINTHYECKas CHJIA JIMH3bI, MPU OMUCAHUM NPABUIBLHO TPaKTOBAaTh



GU3NYECKUI CMBICT HCIOJB3YEMbIX BEJIMYMH, WX O0O3HAYCHUS W CAWHUIIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTUMH
BEJINYNHAMU;

ONMUCBHIBATh HM3YYCHHBIE KBAHTOBBIE SIBJICHUS W MPOLECCHI, UCIOIb3Ys
bu3nYecKue BEIMUYUHbBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JAJIMHA BOJHBI M YaCTOTa
CBETa, PHEPTUs U UMITYJIbC (OTOHA, MEPUOJ MOTypaciaga, IHEPTUsl CBSI3U aTOMHBIX
aqiep, MpU ONMUCAHUU TPABUIBHO TPAKTOBATH (PUIMYECKUN CMBICT HCHOIB3YEMBIX
BEITUYMH, NX 0003HAUYCHUS W €IUHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIIHE TAHHYIO
(GU3UYECKYIO BEJIMYHUHY C APYTHUMH BEIMYMHAMH, BBIYUCISTH 3HAUCHUE (PU3HUECKOU
BEJINYUHBIL;

aHAIM3UPOBaTh (U3MYECKUE TIPOIECCHl M SBICHUS, WCIONB3YS (U3UYCCKUE
3aKOHBI U TPUHIUIBL 3aK0OH OMma, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalieIbHOTO
COCMHEHUS MPOBOJHHUKOB, 3akOoH Jxoyns» JIeHma, 3akoH 3JIEKTPOMArHUTHOU
WHIYKIWHY, 3aKOH MPSMOJIMHEWHOIO PACHPOCTPAHEHHSI CBETA, 3aKOHBI OTPAXKEHUSA
CBETa, 3aKOHBI MPETOMJICHHUSI CBETa, ypaBHEHUE OWHINTeHHa mia (orodddekra,
3aKOH COXPAHEHHsSI SHEPruM, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHHWSI MACCOBOTO 4HMCIa, MOCTynarsl bopa,
3aKOH PaJMOAKTUBHOIO pacmnajia, Mpu ATOM pas3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAXKEHUE U YCJIOBHUS (TpaHMIIBI, OO0JIACTH)
IPUMEHUMOCTH;

OTpPENIEIIATh HAMIPaBJICHUE BEKTOPA UHAYKIIMU MAarHUTHOTO TOJISI IPOBOJIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh H300pAXKEHUE, CO3/1ABAEMOE INTIOCKUM 3€PKaIOM, TOHKOMN
JINH30M;

BBIMIOJHATh OKCHEPUMEHTHl MO HCCIEIOBaHUIO0 (U3WYECKUX SBJICHUU U
MPOIIECCOB C HCMOJb30BAHUEM TIPSIMBIX, M KOCBEHHBIX HW3MEPEHUN: MpPU ITOM
dbopMyIHpoBaTh MpoOIEMy/3a/1ady M TUIIOTE3y YIEOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY W3 MPEJIOKEHHOTO 00O0pYA0BaHMsI, TPOBOIUTEH OMBIT U (HOPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BEIMYUH, TIPU
TOM BBIOMPATH ONTHUMAIBHBIA CMOCOO HW3MEPEHHUS] W HCIOJIb30BATh HW3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYUH C HUCIOIB30BAHUEM MPSIMBIX
W3MEPEHUN: TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YJbTaThI
MOJTY4YE€HHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIC TaOJIUIl U TPaUKOB, €/IaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCJIEIOBaAHNUS,

cobroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUU HUCCICTOBAHUI B
paMKax y4eOHOTO »SKCIEpUMEHTa, Y4eOHO-HUCCIICIOBATEIbCKOW U TMPOEKTHOU
NEATEIBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPONUCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemarh pacu€THbIE 3aJa4dl C SBHO 3aJlaHHON (M3MYECKOW MOJIETBIO,
UCTIONIB3Ysl (pU3MYECKre 3aKOHBI M TIPHUHIIMIIBI, HA OCHOBE aHajIN3a YCIOBUS 3aJaud
BBIOMPATh (DU3MYECKYI0 MOJIEIb, BBIACIATh (DU3NYECKUE BEIUYMHBI U (HOPMYIIBI,
HEOoOXoauMbIe Ui €€ pelIeHHs, MPOBOAWTH PACUYEThl U OIICHUBATH PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3UUECKON BEJIMYNHBI,



peniaTh KaueCTBEHHBIE 3a/1a4: BBICTPAWBATh JIOTMYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PAaCCyKJACHUU C ONMOpPOM HAa H3YUYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH H
busnuecKkue BICHUS;

UCIIOJIb30BAaTh MPHU PEIICHUH y4eOHBIX 3a7a4 COBPEMEHHbIE HHPOPMAIIUOHHBIE
TEXHOJIOTUU [JIsl TOMCKA, CTPYKTYPUPOBaHHWS, WHTEPHPETAUUMU U MPEACTABICHHS
y4eOHOH ¥ Hay4YHO-MOMYJSpHOM HHQPOpMAlMU, TOJYYEHHOM U3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH(OPMAIIHIO;

OOBSICHATh TPHUHIUMBI JEUCTBUSA MAIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3jinyaTh YCJIOBHS HUX O€30MAaCHOIO HMCHOJIb30BAHMS B IOBCEIHEBHOM
KU3HH;

MPUBOIUTH MPUMEPHI BKJIAJla POCCUUCKUX M 3apYOC)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHUE NPOLECCOB OKPYKAIOIIEr0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B MOBCEIHEBHOM KU3HU NS
oOecnieyeHrss O€30MAaCHOCTH MpU OOpaleHUH C TNpUOOpaMM U TEXHUYECKUMHU
yCTpOMCTBaMH, Jii COXPAHEHUs 3/I0pOBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILEH CpeAcE;

paboTaTh B TIpyHHe C BBINOJIHEHUEM pA3JIUYHBIX COLUAIBHBIX pPOJEH,
IUIAHUPOBaTh pabOTy TPYMNIbI, pAUOHAJIBHO pACIPEAENATh OOS3aHHOCTU H
IUIAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTyalUsX, aJeKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



10 kaacce

TemaTuuyeckoe NJIAHUPOBAHUE

Ne i/

HaumenoBanue pa3jaesioB
U TeM Y4eOHOI0 nmpeamera

KoJ-Bo
YyacoB

IIporpammHoe comep:kaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

Paznen 1. ®u3nka u MeTOIbI HAYYHOI 0 O3HAHUS

11 2 ®u3suka — Hayka o npupoze. Hayunsie N3ydyeHne HayuHBIX (3MIIUPUYECKUX U
METO/bI IO3HAHUSI OKPYKAIOLIEr0 MUpA. TEOPETUYECKHUX ) METOJIOB IO3HAHUS
Ponb skcniepuMeHTa U TEOPUM B IPOLIECCE | OKPYXKAIOIIETO MUpa.
[IO3HAHUS IPUPOABL. DKCIIEPUMEHT B OO6cyxaeHne rpaHuLl IPUMEHUMOCTH (PU3NYECKUX
¢busnke. 3aKOHOB U TEOPHIl.
®dusnKa U METO/bI MogenupoBanue (pU3NYECKUX SIBJICHUHN U Pa6ota B rpymne no noJroToBKe KOpOTKHX
HAYYHOTO TTO3HAHUS nporeccoB. Hayunble runoressl. COOOMICHUH O POJIM ¥ MeCTe (PU3HKH B HAYKE U B
dusnueckue 3aKoHbl U Teopuu. ['paHuIIbI PaKTUYECKOHN 1eATEIbHOCTH JIIOEH.
MPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. JleMOHCTpalnust aHaJIOTOBBIX U U(POBBIX
[IpuHIUI COOTBETCTBHUS. U3MEPUTEIIbHBIX TPUOOPOB, KOMITbIOTEPHBIX
Poinb 1 MecTo Gu3nKu B OpMHPOBAHUT JTATUYHKOB.
COBPEMEHHOM Hay4HOH KapTHHBI MUpa, B OcBoeHne OCHOBHBIX NPUEMOB pabOTHI C
MPAKTUYECKON IEeATETLHOCTH JIIOIeH uudpoBoit Jaboparopueit o Gu3nKe.
Wtoro no pazneny: 2
Pa3nes 2. Mexanuka
2.1 7 MexaHnueckoe JBIKEHUE. IIpoBeneHue sKcriepuMeHTa: U3y4eHUE

Kunematuka

OTHOCUTENBHOCTh MEXAHUYECKOTO

nBukeHus. Cucrema orcuéra. TpaekTopus.

[lepemenienue, cKOpocTh (CpeaHsis
CKOpPOCTh, MTHOBEHHAsI CKOPOCTb) 1
YCKOPEHHUE MaTepUAIbHON TOUKH, UX
MIPOEKIIMH HAa OCH CUCTEMBI KOOPJUHAT.
CioxeHne nepeMeneHnil U CI0KEHUE
CKOpPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE
npsiMosivHeiiHoe nBrxkeHue. ['paduku

HEPaBHOMEPHOTO JBUKCHHSI C TIETHIO
oTpezieNieHUs MTHOBEHHOM CKOPOCTH;
HUCCICAOBAHHUE COOTHOIICHUA MCKAY IMYTAMU,
MPONCHHBIMU TEJIOM 3a IMOCJIeI0BaTeNbHbIE
paBHBIE IPOMEXKYTKH BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBIKEHUU C HAYaIbHON
CKOpOCTBIO, PAaBHOW HYIIO; U3YYCHUE JBHKCHUS
[IapyKa B BSI3KOW KUJIKOCTH; H3yUeHHUE IBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIIBHO.

OOBbsiCHEeHe OCHOBHBIX IPUHIIUIIOB ICWCTBUS




3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH U NEPEMEILIECHUS
MaTEpHUAIbHOU TOUYKH OT BPEMEHHU.
CBoOoaHOe najieHne. Y CKOpeHue
CBOOOJHOIO HaJICHHS.

KpusonnHeliHoe aBuxkeHue. J[BuxeHue
MaTEPHAIbHOU TOYKH 110 OKPYKHOCTH C
MMOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO.
VYrioBas CKOpPOCTb, TMHEUHAS CKOPOCTb.
[lepuon u yactota oOpaleHUS.
LleHTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHu4eckue ycTpoucTBa u
IIPAaKTUYECKOE IPUMEHEHUE: CIIUAOMETD,
JIBUKEHHME CHApSI/I0B, LIEMHbIE U peMEHHBIE
nepeadyu

TEXHUYECKUX YCTPOUCTB, TAKMX KaK: CIIUIOMETP,
LIETTHBIE U PEMEHHBIE TIEpEIauu JBUKCHUS; U
YCJIOBHI MX O€30ITaCHOTO MCIOJIb30BAHUS B
MOBCEIHEBHOM JKU3HH.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO 3aJJaHHOM
(hu3HUECKOI MOJIENTBIO ¢ UCIIOJIE30BAHUEM
OCHOBHBIX (hOPMYJI KHHEMATHKH.

[Toctpoenue u aHau3 rpaUKOB 3aBUCUMOCTEH
KMHEMATUYECKUX BEJIMYMH OT BPEMEHH JIJIS
PaBHOMEPHOTO

2.2

JnHamuka

[IpuHuun otHOCcUTeNnbHOCTH ["anunest.
[Tepssiit 3akoH HetoToHA. THEpLinaibHbIE
CUCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipuniun
Cynepno3uiuu cui. Bropoiil 3aKoH
HprotoHa 11 MarepuanbHON TOUKHU.
Tperuii 3akon Herotona s
MaTepuaibHbIX TOYEK. 3aKOH BCEMUPHOIO
taroteHusi. Cuna Tsoxectu. [lepBast
KOCMHUYECKask CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenus (okos,
CKOJIb)KEHUS, KaueHus). Cuia TpeHusl.
Cyxoe Tpenue. Cumna TpeHHs CKOJIbKEHUS U
cuita Tpenus nokosi. Koagduuuent tpenus.
Cuiia conpoTUBIIEHUS NTPU ABUKEHUU TeJa
B JKMJIKOCTH WJIU Ta3e.

[ToctynarenbHOE ¥ BpaljaTeabHOE

CpaBHeHUE Macc B3aUMOJICHCTBYIOIUX TeJl.
N3yuenue 3aBUCHMOCTH CUJIbI YIIPYTOCTH OT
nedopmanuu; CpaBHEHHE CHIT TPEHHS TIOKOS,
Ka4eHUs ¥ CKOJIbKEHHUS.

OObsicHEHNE HEBECOMOCTH.

IIpoBeneHue s3KCrIepUMEHTA: UCCIIEJOBAHUE
3aBHCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B
NpYKUHE U PE3UHOBOM 00pa3lie, OT X
nedopMaluu; U3ydyeHue IBUKEHUs Opycka 1o
HaKJIOHHOM IJIOCKOCTH; UCCIIEIOBAaHUE YCIOBUN
paBHOBECHS TBEPJIOTO TEJa, HMEIOIIETO OCh
BpALICHHUS.

OO0bscHeHnEe 0COOEHHOCTEN paBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOT O IBUKEHHUS,
CBOOOTHOTO TIAICHUS TEJ, ABMKEHHUSI 110
OKpY>KHOCTH Ha OCHOBe 3aKkOoHOB HbI0TOHA, 3aKOHA
BCEMHPHOTO TSATOTCHUSI.

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB JICHCTBUS




JBIKEHUE a0COJIIOTHO TBEPIOTO TEa.
MoMEHT CHJIBI OTHOCHTEIILHO OCH
Bpaienus. [1neqo cuibl. YcmoBus
paBHOBECHs TBEPIOIO Tea.

TexHuueckue yCTpocTBa U MPAKTUYECKOE
MIPUMEHEHHUE: TTOIIUITHUKU, TBUKEHUE
HUCKYCCTBEHHBIX CITyTHUKOB

MOJIIUITHUKOB U UX MPAKTUYECKOTO MTPUMEHECHUS.
OObsicHeHUE ABMKCHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacu€THbIxX 3a/1a4 ¢ IBHO 3aJJaHHOMU
(hU3UIECKOI MOJIETIBIO C UCIIOJIb30BAHHEM
OCHOBHBIX 3aKOHOB ¥ (JOPMYJT THHAMUKH.
Pacnio3naBanue pu3nyeckux sBICHUN B Y4COHBIX
ONBbITaX U OKPYKAIOUIEH KU3HU: UHEPLIUS,
B3aMMOJCHCTBHE TEJI.

AHanu3 GU3NYECKUX MPOIIECCOB U SBICHUH C
MCIIOJIb30BAHUEM 3aKOHOB U MPUHIIMIIOB: 3aKOH
BCEMUPHOTO

Tsirotenus, [, [I u 111 3akonsl HptoTOHA, TpUHITUTT
CYNEPNO3UIIUU CUJI, TPUHLIUII PABHONIPABHOCTH
MHEPLUHUAIbHBIX CUCTEM OTCYETA.

2.3

3aKOHbBI COXPAHEHUS B
MeXaHUKe.

Nmnynbe MaTepuanbHON TOUKH (Tena),
CUCTEMbI MaTepUANIbHBIX TOYEK. VIMITynbC
CWJIbI U U3MEHEHHUE UMITYJIbCA TeJla. 3aKOH
COXpaHEHUs UMITyibca. PeakTuBHOe
JBIKEHUE.

PaGora cunbl. MOIIHOCTH CHIIBI.
Kunernueckast sHeprust MarepruaabHON
Touku. Teopema 00 U3MEHEHUH
KUHETHUYECKON SHEPIUHU.

[HorenuunanesHas sHeprus. [loTeHunanpHas
SHEPTHs YIpyro aeGopMupoBaHHOM
npyxxuHbl. [loTeHmanbHas sHeprus Tena
BOJIM3U OBEPXHOCTH 3E€MIIH.
[ToTeHunanbHble U HEMOTEHIUATILHBIE
cuibl. CBsI3b pabOTHI HETTOTEHITUATBHBIX
CUJI C U3MEHEHUEM MEXaHUUYECKOW SHEPTUU
CUCTEMBI TeJl. 3AKOH COXPAHEHUS
MEXAHUYECKOW DHEPTUU. YIIPYTUE U

[IpoBeneHue sKCrIepUMEHTA: U3Y4YCHUE
a0COJIIOTHO HEYIPYTOTO y/iapa ¢ TOMOIIbIO IBYX
OAMHAKOBBIX HUTAHBIX MaATHHUKOB, HCCIICAOBaHHEC
CBSI3M PaOOTHI CHJIBI C H3MCHEHHEM MEXaHHYECKON
DHEPIUU TeJla Ha IIPUMEPE PACTHKEHUA
PE3NHOBOTO KI'yTa.

O1reHka adOCOIIOTHBIX H OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHHU (PU3NUECKUX BETHYNH.
Pemenue pacu€THbIx 3a/1a4 ¢ IBHO 3aJJaHHOM
(bu3MUECKOil MOJIENBIO C UCIIOE30BaHUEM
OCHOBHBIX 3aKOHOB U (OPMYJ TMHAMUKHU U
3aKOHOB COXPAaHEHUS.

Pemenue kadecTBEHHBIX 337124 C OMTOPOI HA
W3YYCHHBIE B pazjiene «MexaHukay 3aKOHbI,
3aKOHOMepHOCTI/I 158 Q)HSHLIGCKI/IG ABJIICHU.
Omnucanue MEXaHNYECKOT0 IBHKEHHS C
HNCIIOJIB30BAHUECM CbI/ISI/I‘—IeCKI/IX BCJIIMYMH: I/IMHy.]'IBC
TeNna, KHHeTHYecKasi DHePIusl,




HEeyIlpyrue
CTOJIKHOBEHUS. TEeXHUYECKUE YCTPOUCTBA U

IIPaKTUYECKOE IPUMEHEHNUE: BOIOMET,
KOIIEp, IPYKUHHBIN [IUCTOJIET, IBUKCHUE
paker

HOTEHIMAIbHAs SHEPIUs, MEXaHUYecKast paloTa,
MEXaHNYECKasi MOLIHOCTb.

Ananu3 (pu3NYecKux MpoLEeccoB U SABJICHUN ¢
HCII0JIb30BAHUEM 3aKOHA COXPAHEHUSA
MEXAHUYECKOM dHEPIUH, 3aKOHA COXPAHEHUS
HMITYJIbCA.

OOBsicHEHHE OCHOBHBIX IPUHIIMIIOB IEHCTBUS U
MIPAKTUYECKOr0 NMPUMEHEHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: BOJOMET, KOMED,
NPYKUHHBINA [TACTOJIET.

OOBbsicHEeHHE ABUKEHMSI PaKeT ¢ ONOpPOH Ha
U3YyYEHHbIE (PU3NYECKUE BETUUMHBI U 3aKOHBI
MEXAHUKH.

Hcnonp3oBaHue npy MOAr0TOBKE COOOIEHHH O
IIPUMEHEHNHU 3aKOHOB MEXAHUKH COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTUH JIJIs TOKCKA,
CTPYKTYpUPOBaHHUs, UHTEPIIPETALUU U
IpeJCTaBIeHUs NH(DOPMALIUY, KPUTHUECKUN
aHaJIM3 NoJIy4aeMol HHPOpMaLuu
[IpoBeneHne KOCBEHHBIX U3MEPEHUM,
UCCIIeIOBaHUN 3aBUCUMOCTEN (PU3NUYECKUX
BEJINYUH, IPOBEPKA MPEUIOKEHHBIX TUITOTES.

Wroro no pazpeny: 20
Pa3nea 3. Mosekyasipaasi pu3nKa M1 TePMOIHHAMHUKA
3.1 9 OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO- [IpoBenenune skcnepuMenTa: OnpeIeICHUE MacChl

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOUN Teopuu

KMHETHUYECKOW TEOPUHU U UX ONBITHOE
obocHoBaHue. BpoyHOBCKOE JIBIIKEHHE.
Huddysus. Xapakrep 1BUKEHUS U
B3aMMOJIEHCTBHS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEH U
TBEPBIX TEJ U OOBSICHEHHE CBOWCTB
BEIIIECTBA Ha OCHOBE 3THX Mojeneill. Macca
1 pazMepbl Mosiekyil. KommdecTBo

BO3/lyXa B KJIACCHOI KOMHATe Ha OCHOBE
M3MepeHuit 00bEMa KOMHATBI, TaBIICHUS U
TEMIIEpaTyphl BO3/yXa B HEl; UCCIIEIOBaHHE
3aBUCHMOCTH MEKIy ITapaMeTpaMH COCTOSTHHS
pa3peKEeHHOTO Ta3a.

OreHka a0COJIIOTHBIX ¥ OTHOCUTENBHBIX
MOTPEIIHOCTEH U3MEepEeHUN (PU3NIECKUX BETUUHH.
OOBsicHEeHNE OCHOBHBIX TPUHITUIIOB ICHCTBHUI




BemiecTBa. [locrosunas ABorajpo.
TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenascus.
Monenb uneanbHoro raza. OCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KUHETHUECKOMN
TEOPHH UACATHHOTO ra3a. AOCONMIOTHAS
TeMIepaTypa Kak Mepa cpeHeit
KMHETUYECKOM YHEPTrUU TEIIOBOTO
JBUKEeHUs yacTull rasa. [llkana
teMriepatyp KenbBuHa. ['a30BbIe 3aKOHBI.
VYpaBuenue Menneneea—Kianeiipona.
3axon [lanbrona. M3omnpoueccsl
UJICaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BelniecTBa. [ paduueckoe
MIpe/ICTaBJICHHIE U30IIPOLIECCOB: U30TEPMA,
M30x0pa, n3obapa.

TexHuyeckue yCcTpoicTBa U MPaKTUYECKOE
MIPUMEHEHUE: TEPMOMETP, OapoMeTp.

TEpMOMETpa U 0apoMmeTpa U yCIOBUN UX
0€30I1aCHOT0 MCIIOJIb30BaHMS B TOBCETHEBHOM
AKHU3HU.

Pacnio3naBanue Gpu3nuecKux SBICHUN B y4eOHBIX
OIIBITAaX U OKpy»Karolel >xu3Hu: auddysus,
OpOYHOBCKOE JIBI)KEHHUE.

Omnucanue TEIIOBBIX SBJICHUH € UCII0JIb30BaHUEM
(u3NYEeCKUX BETUYMH: IaBJICHUE Ta3a,
TeMIIepaTypa, CpeiHss KHHETUYEeCKasi SHePIHsl
Xa0TUYECKOTO JIBUKEHUS MOJIEKYJI,
CPeAHEKBaIpaTUYHasl CKOPOCTh MOJIEKYJ. AHAIN3
(U3NYECKUX MPOLIECCOB U SIBIICHUI €
ucnonb3oBanueM MKT, ra3oBbIX 3aKOHOB, CBSI3U
CpeHEW KMHETUYECKON SJHEPTUU TEIUIOBOIO
JIBMDKEHUS MOJIEKYII ¢ a0COIOTHOM
TEeMIIepaTypou.

Pemienue pacuéTHbIX 3aJa4 C ABHO 3alaHHON
(u3NIECKOI MOJIETIBIO C UCTIOIB30BAHUEM
ocHOBHbIX nojoxeHuid MKT, 3akoHOB 1 popmyi
MOJIEKYJISIPHON (PU3HKH.

Pabota B rpynmnax npu riaHupoOBaHHH,
MIPOBEJIEHUU U UHTEPIPETAIIUHN PE3YIbTaTOB
OMBITOB U QHAJIU3€E JTOTIOHUTEIbHBIX HCTOYHUKOB
MH(}OpMAaILIUY IO TEME.

3.2

OcHOBEI TCPMOANHAMHUKNU

10

TepMonnHaMuyeckas cucTemMa.
BryTpeHHss dHEprus TepMOJUHAMUYECKON
CHCTEMBI U CIIOCOObI €€ U3MEHEHUSI.
KonuuecTBo TemnoTs! u pabora.
BHyTpeHHss 5HEprus 0JHOATOMHOTO
uJealbHOTO ra3a. Bunel terionepenayn:
TEIUIONPOBOAHOCTD, KOHBEKIIHS,
u3nydeHue. Y ienbHasl TeI0EMKOCTh
BELIECTBA.

[IpoBeneHue SKCIIEPUMEHTA: U3MEPEHUE YACIbHOU
TEIUIOEMKOCTH BEILIECTBA.

OreHka aOCOMIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEepeHU PU3NYECKUX BETUYMH.
Nzyuenune moneneit mapoBoit TypOHHBI, TBUTATEIS
BHYTPEHHET0 CTOPaHUs, PEAKTUBHOTO JIBUTATEIs.
OOBsicHeHHE PUHIUIIOB IEHCTBHS U YCIOBUH
0€30IMacHOT0 UCTOIb30BaHUS

B [TIOBCEIHEBHOM )KM3HU JIBUraTellsl BHYTPEHHETO




KosnuecTBo TeI0ThI pH TeTIonepeaaye.
[TonsTre 06 aquabaTHOM mporiecce.
[TepBrIii 3aKOH TEPMOAMHAMUKH.
IIpuMeHeHue nepBoro 3aKoHa
TEPMOAMHAMHKH K U30TPOIIECCAM.

I'paduueckas uaTepripeTanus padboThl rasa.

BTopoli 3ak0H TepMOJIMHAMUKH.
HeoOpaTuMocTh IpoIIeccCoB B IPHUPOJIC.
Tennossle MamuHebL. [IpuHIMNBL AEHCTBUSA
TEIUI0BbIX MaluH. [IpeoObpazoBanus
SHEPTUU B TEIUIOBBIX MAIlIMHAX.
KoaddunmenT mone3noro neicTBus
terioBor MammuHkbl. [{uki KapHo u ero
KO3 (QUIIUEHT TTOJIE3HOTO JCHCTBUSI.
DKOJOTHYECKHE MTPOOTEMbI
TETIJIOOHEPTETUKH.

TexHuyeckue yCcTpoicTBa U MPaKTUYECKOE
MIPUMEHEHHUE: IBUTATEIh BHYTPEHHETO
Cropanus, ObITOBOW XOJIOMIbHUK,
KOHJIUITUOHED

CropaHusi, OBITOBOIO XOJIOIUIIbHUKA,
KOHJUIIMOHEpA.

Ornrcanue CBOWCTB TeJl U TEIUIOBBIX SIBJICHUH C
UCIOJIb30BaHNEM (PU3MUECKUX BEJIWYHH: JaBICHHE
rasa, TemIreparypa, KOJIM4ecTBO TEIUIOTHI,
BHYTPEHHSS SHEPrus, padora rasa.

Pemenune pacu€THbIX 3a7a4 C ABHO 3aJlaHHOM
(u3NIECKOi MOJIETIBIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI MOJIEKYJISIPHOM
(U3MKK ¥ TEPMOAMHAMUKH.

Pernienne kaueCTBEHHBIX 3a/1a4 € ONOPOH Ha
U3y4eHHBIE B pazjene «MounekyisipHas Gpu3nuka u
TEPMOJIMHAMMKA) 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nvecKue SBICHUS.

Pabota B rpynmnax npu aHajau3e J0HOJTHUTEIbHBIX
UCTOYHUKOB HH(POPMAITUH 10 TEME.

3.3

ArperaTHble COCTOSTHUS
BenrecTBa. Pa3oBEIE
MePEX 0Bl

[TapooOpazoBaHue U KOHIECHCALMSL.
Ucnapenue u kunenue. AOCONIOTHAS U
OTHOCHUTEIIbHAS BIAKHOCTb BO3/1yXa.
Hacpimennsiii map. Y aensHas Temiora
napoo0pazoBaHusl. 3aBUCUMOCTh
TEMIEPaTypbl KUIICHUS OT J1aBJIECHUSI.
Tsépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpucTayioB. Kuaknue KpucTabl.
CoBpeMeHHbIe MaTepuaibl. [naBienne n
KpUCTaJlIu3anus. Y 1eiabHast TemioTa
mnaBieHus. Cyomumarusi.

YpaBHeHHe TEIIOBOro OajaHca.

[IpoBeneHue 3KCrIEpUMEHTa: U3MEPEHUE
OTHOCHUTEJIBHOM BJIQ)KHOCTH BO3/1yXa.

OreHka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEpEeHUN PU3NYECKUX BETUUHH.
N3yueHne CBOMCTB HACBILIEHHBIX [1apOB,
CIOCO0OB U3MEPEHHUSI BIAKHOCTH

HabmtoneHne kuneHus npu NOHMKEHHOM
JABJICHUY, HATPEBAHUS U TUIABJICHUS
KPUCTAJUIMYECKOTO BELIECTBA.

OO®bscHeHrEe TPUHIIUIIOB IEUCTBUS U YCIOBHMA
0€30I1aCHOT0 MCII0JIb30BaHMS B TOBCETHEBHOM
YKU3HU TUTPOMETPA, IICUXPOMETPA, KAJIOPUMETPA.
N3yueHne TeXHOJIOTHi OJy4YEHUs] COBPEMEHHBIX




TexHnueckue ycTpoucTBa U IPAKTUYECKOE
IIPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOJy4EHHUS
COBPEMEHHBIX MaTEpUaIOB, B TOM YHUCIIE
HaHOMAaTepHUaJOB, U HAHOTEXHOJIOTUU

MaTEpUaIOB, B TOM YMCJIE HAHOMATEPHAJIOB.
Pemenue pacu€THbIxX 3a/1a4 ¢ IBHO 3aJJaHHOMU
(bu3n4YecKoil MOJIETBIO C UCIIOIb30BAHUEM
yYpaBHEHUs TEIUIOBOTO OaaHca.

Pemenne kauecTBEHHBIX 3a7a4 C ONIOPOH Ha
M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nyeckue SBICHUS 110 TEME.

Pacnio3naBanue Gpu3nuecKux SBICHUN B y4eOHBIX
OIIBITAaX U OKpY’Karollel ku3Hu: Aedopmanus
TBEPABIX TEJ, HArPEBaHUE U OXJIAXKIECHUE TEIl,
M3MEHEHUE arperaTHeIX COCTOSIHUM BEIECTBA U
00BSICHEHUE UX HAa OCHOBE 3aKOHOB U (hOPMYII
MOJIEKYJISIPHON (PUBHKH.

Hcnonp3oBanne nHOOPMAITMOHHBIX TEXHOJIOTHIA
Ul IOMCKA, CTPYKTYPUPOBaHUs, HHTEPIPETaluu
U IPEJCTaBJICHUs HH(OPMALIUU IIPU MOJATOTOBKE
COOOIIEHNH O IPUMEHEHUH 3aKOHOB
MOJICKYJISIPHOW (PU3UKH U TEPMOAMHAMUKH B
TEXHHUKE M TEXHOJIOTUIX

Wroro no pazueny: 22
Pasnen 4. DaekTpoauHaMmnka
41 10 DnexTpu3aiys Ten. JnekTpudeckuit 3apsia. | [IpoBeneHue skcepuMeHTa: U3MEpeHne

DneKTpocTaTuKa

JIBa BuJa IEKTPUYECKUX 3apsIIOB.
IIpoBOHMKY, AUDIIEKTPUKHU U
MOJIYIIPOBOJIHUKH. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsAa.
BsaumoneiictBue 3apsiioB. 3akoH Kynona.
ToueyHbli dIEKTPUYECKUAN 3apsi.
DIIEKTPUYECKOE TOJIE.

Hanpsk€HHOCTB JIEKTPUYECKOTO MOJIS.
[IpuHOHUI Cynepno3uuy JIEKTPUIECKUX
nosiei. JInHuy HarpsKEHHOCTH
JIEKTPUYECKOTO TOJISL.

3IEKTPOEMKOCTH KOHIEHCATOpa.

OreHka aOCOIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MepeHU PU3NUYECKUX BETUUYMH.
N3ydyeHne NpUHIMIIOB JEUCTBUS dJIEKTPOCKOIA,
3JIEKTPOMETpPA, KOHJeHcaTopa. M3yuenne
IIPUHLIAIIOB AEHCTBUSA

U yCJIOBHM 0€301acHOro MPUMEHEHHUSI B
MIPaKTUYECKON KU3HHU, KOIMPOBAJIBHOTO aniapara,
cTpyiHoro npunTepa. Paccmorpenue pusndeckux
OCHOBAHUH 3JIEKTPOCTATUYECKON 3alUTHI U
3a3€MJICHHUS JIEKTPONPUOOPOB.




PaGota cui 31eKTpoCcTaTuuecKoro moJsl.
[Torenmman. Pa3HOCTh NOTEHIHAJIOB.
[IpoBOIHMKY U AUBIIEKTPUKH B
3JIEKTPOCTATUYECKOM I10JIE.
JlusnekTpudeckasi IpOHULIAEMOCTb.
Dnekrpoémkoctb. Konnencarop.
DIEeKTPOEMKOCTD IIJIOCKOT0 KOHAEHCATOpa.
DHeprus 3aps>KeHHOT0 KOHJIEHCATOpA.
TexHnueckue ycTpoucTBa U IPAKTUYECKOE
MIPUMEHEHHUE: IIEKTPOCKOIL, IIEKTPOMETP,
3JIEKTPOCTATHUYECKAs 3alUTa, 3a3EMIICHUE
3IEKTPONPUOOPOB, KOHIEHCATOP,
KOIMPOBAJIBHBIN anmnapar, CTpyHHBbII
MIPUHTED.

Pewrenne pacu€THbIX 3aa4 € IBHO 3aJaHHOU
(u3NIECKOil MOJIETIBIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U (POPMYJI 3JIEKTPOCTATHKHU.
Pemrenne kauecTBEHHBIX 3a/1a4 C OIIOPOM Ha
U3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
(1)I/ISI/IT-I€CKI/I€ SABJICHUSA 3JICKTPOCTATUKHU.
PacnioznaBanue ¢pusznyeckux sBICHUN B y4eOHBIX
OIBITAaX U OKPYXKAIOLIEH KU3HU: dJIEKTPU3ALUL
TeJ, B3aUMO/ICICTBHE 3aps/I0B U 0ObSICHEHHE X
Ha OCHOBE 3aKOHOB U (POPMYJT DJIEKTPOCTATHKH.
OnurcaHue U3y4yeHHbIX CBOMCTB BEIIECTBA U
QJICKTPHUYCCKUX SIBJICHUM C MCIIOJIb30BAaHUEM
(bU3MUECKUX BEIIUYMH: dJEKTPUUECKUA 3apsi,
HaIPSKEHHOCTD 3JIEKTPUYECKOTO OIS,
NOTEHIMA, Pa3HOCTh MTOTEHIUAJIOB,
JIIEKTPOEMKOCTB.

AHanu3 GpU3NYECKuX MPOLIECCOB U SBICHUH C
UCTIOJIb30BaHUEM (PU3MUYECKHIX 3aKOHOB: 3aKOHA
COXpaHEHHUs 3JIEKTPUUYECKOTO 3apsi/ia, 3aKOHA
Kynona.

PaGora B rpynmax mpu aHanuse TOMOTHUTEIbHBIX
HUCTOYHHUKOB I/IH(l)OpMaIII/II/I " IIOATrOTOBKE
COOOIIEHUH O IPOSIBIEHUH 3aKOHOB
JJIEKTPOCTATHKHU B OKPYKAIOIIEH )KU3HU U
IIPUMEHEHUHN UX B TEXHHUKE.

4.2

TlocTostHHBIH
3JEKTpUYECKU TOK. Toku B
Pa3IMYHBIX Cpeaax

12

DNEeKTpUUYECKU TOK. Y CI0BUS
CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKA.
Hcrtounuku Toka. Cuia Toka. [locTosHHbBIH
TOK.

Hanpsoxenue. 3akon OMa 1151 ygacTka
LICIIH.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y JETBHOE
CONPOTHUBIICHNE BEIIECTBA.

[IpoBeneHune 3KCIIEpUMEHTA: U3yYEHUE
CMELIaHHOTO COCIMHEHMS PE3UCTOPOB; U3MEPECHUE
3/1C ucToyHuKa TOKa 1 €ro BHyTPEHHET O
COIIPOTHUBIICHUS; HAOJIIOJICHHUE HIIEKTPOIIH3A.
Onenka abCONMIOTHBIX U OTHOCUTENIBHBIX
MOTPELIHOCTENH U3MEpEeHU (PU3NMUECKUX BEIUYHH.
OObscHeHrEe TPUHIIMIIOB IEUCTBUS U YCIOBHMA
0€3011aCHOT0 MPUMEHEHUS aMIIEPMETPa,




[TocnenoBarenbHOE, TapaIIETBLHOE,
CMEILIaHHOE COEMHEHNE IPOBOHUKOB.
Pabota snmekTpuueckoro Toka. 3akoH
Jxoyna—Jlenna. MomHocTh
ANEKTPUYECKOTO TOKA.
DOneKTpOABUKYIIasi CUjla U BHYTPEHHEE
COIPOTUBIIEHUE UCTOYHHUKA TOKA. 3aKOH
Oma 17151 moaHOM (3aMKHYTOM)
anekTpudeckon uenu. Koporkoe
3aMbIKaHUE.

DneKTpOHHAs TPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METaJJIOB OT TeMIIepaTypHl.
CBepXIpOBOAUMOCTb.

DneKTpuuecKkuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MYYKOB.
[MonynpoBoanuku. CoOCTBEHHAS U
MpUMeCHas MPOBOJAUMOCTD
MoJIynpoBoIHUKOB. CBoMcTBa p—N-

nepexoja. [lonynmpoBoHUKOBBIE TPUOOPHI.

DNEKTPUYECKUH TOK B pacTBOpPax U
pacIiaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHUYECKAS AUCCOLUALIUS.
DNEKTPOITH3.

DNEKTPUYECKUN TOK B ra3ax.
CaMocTosATENbHBIN U HECAMOCTOSTEbHBIN
paspsan. Moinnus. [lnasma. Texuuueckue
YCTpOMCTBA U

[IPAKTUYECKOE IPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTAT, NICTOYHUKHU TOKA,
AJIEKTpOHArpeBaTeIbHbIe IPHOOPHI,
AJEKTPOOCBETUTEIbHBIE PUOOPHL,
TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN

BOJIETMETPA, PEOCTaTa, UCTOYHUKOB TOKa,
3JIEKTPOHATrPEBATEIIbHBIX U
JIEKTPOOCBETUTENILHBIX TPHOOPOB,

TEPMOMETPA COIIPOTUBIICHHUSI, BAKYYMHOI'O IUOAA,
TEPMHUCTOPOB U (POTOPE3UCTOPOB,
IIOJIYIIPOBOXHUKOBBIX JUOJIOB, TAJIbBAHUKH.
Pemenne pacu€THBIX 3a7a4 C SIBHO 3alaHHOM
(bu3NIECKOil MOIETIBIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI TEMBI
«IIO0CTOSHHBIN IIEKTPUUECKUI TOK.
Pacnio3HaBanue pu3nueckux sABICHUN B y4eOHbBIX
OIBITAX ¥ OKPYXKAIOLIEH KU3HH: dJIEKTPUYECKAs
IIPOBOAMMOCTB, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JIEUCTBUS TOKa.

AHanu3 3JIEKTPUYECKUX SBJICHUM U IIPOLIECCOB B
LEISAX IOCTOSHHOIO TOKA C UCIIOJIb30BAHUEM
3aKOHOB: 3aK0H OMa, 3aKOHOMEPHOCTH
IIOCJIEIOBATEIBLHOTO U NapaJIEIBHOTO
COEMHEHMS NIPOBOIHUKOB, 3aK0H J[xoyia-Jlenna.
OnucaHue U3y4eHHbIX CBOMCTB BEIIECTB U
JJIEKTPUYECKUX SIBJICHUH C UCIIOJIb30BaHUEM
(u3MUECKUX BEIUYMH: dJIEKTPUUECKUN 3aps,
cuia TOKa, dJIEKTPUYECKOE HAIPSKEHHUE,
JJIEKTPUYECKOE CONPOTUBIIECHUE,

pa3HocTh norenmanos, /1C, pabora Toka,
MOIIHOCTH TOKA.

Hcnonb3oBanue HHOOPMAIIMOHHBIX TEXHOJIOTHMA
JUTSl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALIUN
U TIpe/iCTaBIeHUs HH(POPMAIUH ITPH MTOJITOTOBKE
COO0O0IIeHUH O MPUMEHEHNHU 3aKOHOB MOCTOSIHHOTO
TOKA B TEXHUKE U TEXHOJIOTHUAX




JTNOJI, TEPMUCTOPHI U HOTOPE3UCTOPHI,
MOJTYITPOBOJIHUKOBBIN MO/, TalbBaHUKA

Hroro no pazueny: 22
PeszepBHoe Bpemsi: 2
OBUIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME
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OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH
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MaruutHoe noie.
DNIeKTpOMarHuTHask UHIYKIUS

IIOCTOSIHHBIX MarHuToB. MarHuTHOE MOJeE.
Bekrop MmarnutHoM uHAyKuuy. [IpuHiun
CyNEepIO3UIMY MATHUTHBIX MOJel. JInnun
MarHuTHOW uHAyKiuu. Kaptuna nuauit
MarHMTHON MHJIYKIIUU OIS TOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1nose NpoBOJHUKA C TOKOM.
Kaptruna nuHui MHIYKIMKU MarHUTHOTO
10JIs1 JUIMHHOTO MPSIMOT0 MPOBOJIHUKA U
3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHUKA,
KaTyIIKH ¢ TOKoM. OnbIT DpcTeaa.
B3auMozeiicTBue MPOBOJIHUKOB C TOKOM.
Cuita Amriepa, €€ MOJlyJIb ¥ HalpaBJICHHE.
Cuna JlopeHua, e€ Moaynb U
HalpaBjeHue. J[BI>KeHNe 3apsKeHHOU
YaCTUIbI

B OJIHOPOJHOM MarHuTHOM mosie. Pabora
cuibl JIopeHua.

SIBieHME ANEKTPOMArHUTHOM UHYKIIMH.
IToToK BeKTOpa MarHUTHOM MHIYKLIUH.
DONEeKTPOABMKYIIAs CUIa UHAYKIUH.
3aKOH 3JIEKTPOMArHUTHON MHAYKIIMHU
®dapages.

Buxpesoe a51eKkTprudecKkoe 1osie.
DNEKTPOABMKYIIAs CUJla MHAYKLINU B
IIPOBOJAHMKE, TBUKYIIEMCS
MOCTYNATeNbHO B OJHOPOJHOM MarHUTHOM
niose. [TpaBusio Jlenna.

MarHMTHOI'O IOJISl KaTyLIKHU C TOKOM;
UCCJIEJOBAHNE JCHCTBHS IIOCTOSTHHOIO MarHnuTa
Ha PaMKy C TOKOM; UCCIIEJOBaHUE SBJICHUS
JNEKTPOMAarHUTHOW MHIYKIIUH.

OneHka abCONIOTHBIX M OTHOCHTEIBHBIX
HOrpeIIHOCTEN U3MepeHni (pru3nyeckux
BEJIMYUH.

OOBbsicHeHHEe IPUHIUIIOB IEHCTBUS U YCIOBUI
0€30MacCHOT0 NPUMEHEHUS TOCTOSTHHBIX
MarHuTOB, JIEKTPOMAarHuTOB,
AJIEKTPOABUTaTENsl, yCKOPUTEJIEH 2JIEMEHTapHbIX
YacTHULl, UHAYKIIHOHHOM IIEYH.

Pemenue pacuéTHbIX 3aa4 Ha IPUMEHEHUE
(dopmyn Tembl «MarHuTHoOE ToJe.
DNeKTpOMarHuTHAs HHIYKIHS.

Pemenne kauecTBEHHBIX 3aja4 C ONOPOH Ha
M3Y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢buznyeckue

SIBJICHUS TeMBI «MarauTHOE 10JI€.
ONEeKTPOMAarHuTHas HHIYKIHS.

Onpenenenre HapaBJIeHUs! BEKTOPa MHAYKLINUN
MarHUTHOTO TOJIS IPOBOJHUKA C TOKOM, CHJIBI
Awmrnepa u cuinsl JlopeHna.

Pacnio3naBanue Gpu3nuecKux sSBICHUN B yUeOHBIX
OTBITaX U OKpY’KaroleH )KU3HU:
B3aMO/IEIICTBME MAarHUTOB, DJIEKTPOMArHUTHAs
WHIYKIHS, NeHCTBIE MAarHUTHOTO MOJIS Ha
MIPOBOJHUK C TOKOM M JIBUKYLTUIICS 3apsil.




WHayKTUBHOCTSD. SIBIEHHE CAMOMHIYKLIUN.
DNEeKTPOABUKYIIAs CUJIA CAMOUHYKIIHH.
OHeprus MarHUTHOT'O IOJIS1 KaTyIIKH C
TOKOM.

DIEKTPOMAarHuTHOE MOJIE.

TexHu4eckue ycTpoucTBa U IPaKTUYECKOe
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHll,
WHJYKIMOHHAs I1eYb

AHaM3 3JIeKTPOMarHUTHBIX SIBIICHUM C
KCIIOJIb30BAaHUEM 3aKOHA JIEKTPOMATrHUTHOMN
WHTYKITUH.

Ornrcanne U3y4yeHHbIX CBOMCTB BEIIECTB U
3JICKTPOMArHUTHBIX SBJICHUH C UCIIOJb30BaHUEM
(U3HYECKUX BEIIMYMH: HHYKIUS MATHUTHOTO
noJis, cuia Ammnepa, cuiia Jlopenua,
WHJIYKTUBHOCTb KaTYyIIKH, SHEPT U
IJIEKTPUIYCCKOTO U MAarHUTHOTO TIOJIeH

Uroro no pazgeny: 11
Pa3pen 2. Kojie0anus 1 BOJIHBI
2.1 9 Konebarenbras cucrema. CBOOOHBIE HccnenoBanue mapamMeTpoB KoJieOaTeIbHOM

MexaHnueckue 1
ANEKTPOMATrHUTHBIE
KoJIeOaHus

MeXaHUYeCKue KojaeOaHusl.
["apmonnueckue xkonebanus. [lepuon,
4acToTa, aMIUIMTY/a U (aza KoyieOaHui.
IIpyxvHHBIN MasgsTHUK. MaTemMaTU4eCKui
MasiTHUK. Y paBHEHHE FApMOHUYECKUX
kosiebanui. [IpeBpamienue sHeprun pu
rapMOHUYECKUX KOJIeOaHUSX.
Konebarenbublit KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs B
U/IeaTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHasorust Mexxay MeXaHHUeCKUMH U
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.
®opmyna TomcoHa. 3aKOH cOXpaHEeHHUs
SHEPTUU B UJICATHHOM KOJIeOaTeThHOM
KOHTYpe.

IIpeacraBnenue o 3aTyxarmux
KosieOaHusX. BoHyX/IeHHBIE
MexaHuuyeckue konebanus. Pesonanc.
BbIHYX1€HHBIE 3JIEKTPOMAarHUTHBIE
Kojie0aHusl.

CUCTEMBI — MIEPHOJIa, YACTOThI, AMIUTUTY/bI U
(a3bl konebanuii (IPYKUHHBIA W/WITN
MaTeMaTUYECKUN MasTHUK).

HaGmronenue 3aryxaronmx KojaeOaHmid.
HccnenoBanue cBOWCTB BHIHYKACHHBIX
KoJIcOaHMil.

Habmonenue pe3onanca.

[IpoBeneHue 3KCIepUMEHTA: UCCIIE0BAaHNE
3aBUCHMOCTH Tepro/ia MaJIbIX KoJebaHui Tpy3a
Ha HUTH OT JUTMHBI HUTH U MacChl TPy3a;
UCCIIEJIOBaHHE MTEPEMEHHOT0 TOKA B LIETIH U3
MOCJIEZIOBATEIFHO COCTMHEHHBIX KOHJICHCATOPA,
KaTYIIKH U PE3UCTOpa.

Orenka abCOMIOTHBIX U OTHOCUTEIIBHBIX
MOTPEIIHOCTEeN U3MEpPEeHHH (PU3NIEeCKUX
BEJTUYHH.

OOBbsicCHeHrE TPUHIIUIIOB ICUCTBUS U YCIOBHIA
0€30ITaCHOTO PUMEHEHUS JICKTPHUICCKOTO
3BOHKa, FeHepaTopa MepeMeHHOr0 TOKa, INHUH
aeKTponepenad. Perenne pacy€THBIX 3a/1a4 C




[Tepemennsbiii Tok. CHHYCOUATBHBIN
IIEPEMEHHBIN TOK.

MoIHOCTb IEPEMEHHOIO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUECHUE
CHUJIBI TOKA U HAIIPSKECHUS.
Tpancdopmarop. [Ipoussozactso,
nepeaaya v NoTpediieHue 3IeKTPUIECKOM
SHEPrUM. DKOJIOTUYECKUE PUCKHU IIPU
IIPOU3BOJICTBE dJIeKTpodHepruun. Kynerypa
MCII0JIb30BaHUs AJIEKTPOIHEPIUHU B
IIOBCEIHEBHOM JKHU3HM.

TexHu4eckue ycTpoicTBa U IPaKTUIECKOE
IIPUMEHEHHUE: MIEKTPUIECKUI 3BOHOK,
reHepaTop MepeMEeHHOro TOKa, IMHUU
NIeKTponepenay

SIBHO
3aJlaHHON (PU3MYECKON MOJIENBIO C
UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hOPMYIL,
OIMCHIBAIOIIMX MEXaHHUECKUE U
AJIEKTPOMATrHUTHBIE KOJICOAHUSI.

Onucanne MEXaHUYCCKHUX M AJIEKTPOMArHUTHBIX
KOJICOAHUH C UCTIOIh30BaHUEM (PH3HUECKUX
BEJIMYHH: MTEPHOJ] ¥ YaCTOTa KOJICOaHHH,
aMILTUTY/Ia U (a3a KoJaeOaHuid, 3apsi] ¥ Chla
TOKa B TAPMOHUYECKUX 3JICKTPOMArHUTHBIX
KOJICOQHMSX.

Perrenne kaueCTBEHHBIX 3a/1a4 C OMOPOH Ha
U3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OIHCHIBAIOIINE MEXAHUYCCKUE U
AJIEKTPOMATrHUTHBIE KOJICOAHMSI.

Pabora B rpymnmax npu iaHupOBaHHH,
NPOBEICHUH U UHTEPIPETALUU PE3YIbTaTOB
OTIBITOB, M AHAJIU3E JTOTIOJIHUTCIILHBIX
VCTOYHUKOB HH()OPMAIIH 110 TEME.

2.2

MexaHnueckue 1
ANEKTPOMATHUTHBIE BOJIHBI

MexaHu4ecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuona. Cxopoctsb
pactpocTpaHeHUs U JUTHHA BOJIHBI.
ITonepeunslie u

po10JIbHBIE BOJHBL. HTEepdepentus u
T paKIus MEXaHUYECKUX BOJH.

3Byk. CkopoCTh 3ByKa. [ pOMKOCTBH 3ByKa.
Bricora Tona. TemOp 3ByKa.
DIeKTPOMarHUTHBIE BOJHBI. Y CTIOBUS
M3IIy4€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranus sektopoB E, B, v B
AJIEKTPOMArHUTHOM BosiHe. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJIH: OTPaKEHHUE,
MpeOMIICHUE, TOJSIpU3aNns, IUPPaKIIHs,

N3yuenue obpa3oBaHus U pacIpOCTPAHCHUS
MOTIEPEYHbIX U POAOILHBIX BoJH. Habmonenue
OTpaKEHUS

U TIpeJIOMJICHHS], UHTEepPEepEeHIIUU U TUdpaKIIuu
MEXaHUYECKUX BOJIH.

Habmroienue cBsi3u TpPOMKOCTH 3ByKa U BHICOTHI
TOHA C AaMIUIUTYAOU U YaCTOTOU KoJieOaHUH,
3BYKOBOI'O PE30HAHCA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTPaKEHHE, PEJIIOMIICHUE, MOJIIPU3ALIUS,
T pakus, UHTepPepeHIus.

N3yuenue ycnoBui U3nydeHus
3JIEKTPOMATrHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BeKTopos E, B, v B




unTepdepeniys. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikaa 351eKTpOMarHUTHBIX BOJIH.
[IpyMeHeHne IIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyHIMIIBI paIUOCBSI3U U TEIEBUACHHUS.
Pagnomoxaryst.

DNEeKTpOMarHUTHOE 3arps3HEHNE
OKpY’Karollen cpeabl.

TexHu4eckue ycTpoucTBa U IPaKTUYECKOe
IPUMEHEHHE: MY3bIKaJIbHbIE
MHCTPYMEHTBHI, YIbTPa3BYKOBasi
JIMarHOCTUKA B TEXHUKE U MEJUIIMHE,
panap,

panuonpuEMHUK, TEJIEBU30p, AaHTEHHA,
tenedon, CBU-neus

3JIEKTPOMArHUTHOMN BOJIHE.

N3yuenue npuMeHeHust 3JIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY.

OOBsicHeHHE TIPUHIUIIOB IEHCTBHS U YCIOBUH
0€301acHOTO MPUMEHEHUS MY3bIKaTbHbIX
WHCTPYMEHTOB, YJIbTPa3BYKOBON JUArHOCTUKH B
TEXHHUKE U MEIUIMHE, pajapa, paJuonpuéMHHUKa,
TEJeBU30pa, aHTeHHEI, Tenedona, CBU-meun.
Pemienue pacy€THBIX M Ka4€CTBEHHBIX 33]1a4 C
ONOPO Ha U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, ONKCHIBAIOIIINE
pacnpoCTpaHEHUE MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.

Hcnonb3oBanne HHPOPMAITMOHHBIX TEXHOIOTHIA
JUISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUU
U TIpe/IcTaBlIeHUs] HHPOPMALIMH TPU TTOATOTOBKE
CO00IIeHU 00 UCITOIB30BAHUH
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE.

VYyactue B AucKyccuu 00 JIEKTPOMArHuTHOM
3arpsI3HEHUN OKPYKAIOIIEH CPEAbI.

PaGora B rpynmax npu riaHUpPOBaHHH,
MPOBEICHUYU Y UHTEPIIPETALIUU PE3YIHTATOB
OIIBITOB M aHAIIM3€ JOMOHUTEIIBHBIX
HWCTOYHHKOB WH(OpMAIUHU IO TEME

2.3

OnTuka

10

I'eomeTprueckas onrTuka.
IIpssMonMHENHOE pacIpOCTpaHEHNE CBETA
B OJTHOPOJIHOM cpene. JIyu cBera.
To4euHbIi HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
cgeta. [locTtpoenue n3obpakeHuii B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHbI
npejgoMIIeHus cBeTa. AGCOTIOTHBIN

N3yuyeHue sBIIEHUS I1I0JTHOTO BHYTPEHHETO
OTpPa)KEHUs, €ro IPUMEHEHHUsSI B CBETOBOJIE.
N3yuenue Mozenell MUKPOCKOIIA, TEIECKOIA.
[Tonyuyenue crekTpa ¢ TOMOILIBIO IPU3MBI U
TU(PPaKIMOHHON PEIIETKH.

N3mepenne nokasareis IpeJIoOMICHUS CTEKIIA.
HccnenoBanue cBOMCTB H300paykeHHI B JIMH3AX.
OObscHeHrEe TPUHIIMIIOB IEUCTBUS U YCIOBHMA
0€30I1aCHOT0 MPUMEHEHUS OUKOB, JIYIIHI,




nokasatesb npenomiieHus. [lonHoe
BHYTpEeHHee oTpaxeHnue. IIpenenpHbiin
YTOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS.
Hucnepcus cBeta. Cll0KHBIN COCTaB
ocnoro cera. LlBer.

Cobuparomue 1 pacceBarOIINE JTUH3BL.
Tonkas nuH3a. POKyCHOE pacCcTOsIHUE U
ONTHUYECKasl CUJIa TOHKOU JTMH3BI.
[TocTpoenune n3o0paxeHuit B
coOuparoIMX ¥ pacCEeUBAIOIINX JIMH3aX.
®opMyIia TOHKOU JTUH3bI. Y BEJIUYECHHUE,
JlaBaeMOe€ JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUUECKOM
OINTHUKH.

Bonnosas ontuka. MnTepdepenius ceera.
KorepeHTHble HCTOUHUKH. Y CIIOBUS
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB
B UHTEP(PEPEHIIMOHHOMN KapTUHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.
Hudpaxus csera. AudpakuronHas
pewmérka. YcinoBre HabII0AeHUS TI1aBHbBIX
MaKCHMYMOB IIpH MaJIeHun
MOHOXPOMaTHYECKOI0 CBETa HA
IU(PaKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHu4eckne ycTpoicTBa U NpakTUYECKOe
NpUMEHEeHHE: OUKH, Jyna, (hoToanmapar,
IIPOEKIIMOHHBIN anmnapar, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAS ONTHKA,
IupakMOHHAs PeIETKa, IOISIPOU.

¢doToanmnapara, IPOSKIIMOHHOTO anrmapara,
MHKPOCKOIIA, TEJIECKOIIa, BOJIOKOHHON OITHKH,
TUGPaKIIUOHHON petéTKH, MOSIPOUIa.
Pemenue pacu€THbIxX 3a/1a4 ¢ IBHO 3aJJaHHOMU
(bu3MYeCcKOil MOJEIBIO C UCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJI T€OMETPHUYECKON
ONTHKHU.

[TocTpoenue u onucanue H300paKeHUs,
CO31aBa€MOT0 IIJIOCKUM 3€pKaJIoM, TOHKOMN
JIMH30M.

Paccmotpenue npenenoB npuMEHUMOCTH
r€OMETPUYECKON ONTUKH.

PacnioznaBanue ¢pu3nyeCcKuX SIBICHUN B OMbITaX
Y OKPYXKAIOILEH KU3HU: NPAMOJIUHENHOE
pacnpocTpaHEHUE CBETa, OTPAKEHUE,
nperomMieHue, nHTephepeHIus, UG paKus u
NOJISIpU3alusl CBETa, AUCIIEPCHSI CBETA.
N3ydenne ycnoBuit HAOIIOICHUS MAKCUMYMOB U
MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTUHE
OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.
YcnoBue HaOMIOIEHUS TTIaBHBIX MAKCUMYMOB
IIpY NJICHUU MOHOXPOMATHYECKOr0 CBETa HA
TUGPAKIIUOHHYIO PEHIETKY.

AHanu3 ONTUYECKUX SBJIECHUI C UCIIOJIb30BAHUEM
3aKOHOB: 3aKOH NPAMOJIUHENHOTO
pacIpoOCTpaHEHHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA.

OnucaHune oNTHYECKUX SBICHUH C
HCIOJIb30BaHNEM (U3UUYECKUX BETUUHH:
(hOoKyCHOE pacCTOSsIHUE U ONTUYECKas CUIIa
JIUH3BL.

Uroro no pazgeny:
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Pasjnen 3. OcHoBBI crienMabHOM Teopun oTHOcUTeabHOCTH (najiee — CTO)




3.1

OcHOBBI cIELIMANIBHOM Teopun

I'paHuIBl IPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynartel cienuanbHOU
TEOPUU OTHOCUTEJILHOCTHU:
WHBAPUAHTHOCTb MOAYJISl CKOPOCTH CBETA
B BaKyyMe€, IIPUHLIUII OTHOCUTEIIBHOCTH
OWHIITEHHA.

OTHOCHTEIBHOCTH OJTHOBPEMEHHOCTH.

Petienne kauecTBEHHBIX 3a]1a4 C OMOPOM Ha
nzydeHnnsie nocrynatel CTO.
Hcnonb3oBanne nHGOPMAITMOHHBIX TEXHOIOTHIA

OTHOCUTEIHHOCTHU JUIS1 TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAUU
3ameJieHne BpPEMEHH U COKpaIllEHUE
JUTHHbI U TIpe/ICTaBICHUS HH(POPMAIMH TP MOTOTOBKE
) . COOOIIEHUH O rpaHUIlaX MPUMEHHUMOCTH
9H€pI‘ Ui U I/IMHy.]IBC pCHSITI/IBI/ICTCKOI/I o
KJIaCCHYeCKOM MexaHuku u ocHoBax CTO
YACTHULIBIL.
CBs13b Macchl € SHEPTUEN U UMITYJILCOM
PEAATUBUCTCKON YaCTHUILIbl. DHEPTUS
IIOKOJ.
Uroro no pazgeny:

Paznen 4. KBanroBasi ¢pusuka

4.1

DaeMeHTEI KBAHTOBOW ONTHKHU

®otonsl. Dopmyna [Inanka cBa3u s3HEprun
¢doToHa ¢ ero 4acToTOH. DHeprus u
UMITYJbC GOTOHA.

OTxkpbITHE U HccnenoBanue GpoTorddexra.
Omnpitel A.I'. CToneroBa. 3aKOHBI
dororddekra. YpaBHeHne DUHINTEHA
st potorpdexra. «KpacHas rpanuiar
dororddexra.

Hasnenue ceera. OnbiTel [1.H. Jlebenena.
XHUMHYECKOE IEUCTBHUE CBETA.
TexHU4ecKkne ycTpoiCcTBa U NPaKTUYECKOE
npuMeHeHue: (oToreMeHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO]

HaGmronenue ¢pororddexra Ha yCTaHOBKE C
IMHKOBOH IIACTUHOM.

HccnegoBanne 3aKOHOB BHEIITHETO
¢dorosddexra.

OObsicHeHe OCHOBHBIX IPUHITUIIOB ICUCTBUS
TEXHUUYECKUX YCTPOICTB, TAKHX KaK:
(dboToreMeHT, (HOTONATUNK, COTHEUHAsI OaTapes,
CBETOJIMOJI; U YCTIOBHM UX 0€30MacHOTO
MIPUMEHCHHUSI B TPAKTUICCKON KHU3HU.

Pemenue pacy€THbIX 3a1a4 C IBHO 3aJaHHOU
(hU3UIECKOI MOJIETBIO C UCTIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYJT KBAHTOBOMU
ONTHKH.

Perrenne kauecTBEHHBIX 33]1a4 C OMOPON Ha
M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAHTOBOM
ONTHUKH.

PacnioznaBanue ¢pusznyeckux siBICHUN B y4eOHBIX




OIIBITAX:
¢borodnexTpudeckuil 3PPeKT, CBETOBOE
JaBJICHHE.

Omnucanue HN3YUCHHBIX KBAHTOBLIX SIBJIEHUU U
IPOLECCOB C UCHOJIB30BaHHEM (DU3HUECKUX
BEJIMYMH: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI U 4YaCTOTa CBETA, SHEPTHS U
uMIyibe (OTOHA

4.2 Nzydyenne monenu omnbita Pesepdopra.

[IpoBenenue sxcriepuMeHTa Mo HaOIIOICHUIO
JIMHENYaTOro CIeKTpa.

Mopenb aroma Tomcona. OnbIThI Onenka abCOMIOTHBIX U OTHOCUTENBHBIX

Pesepdopaa mo paccesHUIO 0-4aCTHII. MOTPEITHOCTEH U3MEPCHHH (PU3NIECKIX

[Inanerapnas monens atoma. [loctynarsl | BeIU4MH.

bopa. U3nyuenne u nornomenne ¢poronoB | M3ydyenue moaenu aroma: TomcoHa,

[P IIEPEXO0/I€ aTOMA C OJTHOTO YPOBHS IJIaHETapHOW MOJENIM aToMa, MOJIETIH aTOMa

SHEPruu Ha Apyrou. Buasl cnekTpos. bopa.

CrniekTp ypoBHEM sHEpruu aToMa N3yueHne criekTpa ypOBHEM 3HEPrUU aTOMa

Crpochue atoma BOZOpPO/A. § BOZOpO/Ia. OObscHEeHUE TPUHIIUIIOB IEHCTBUS U

BonHoBele cBolicTBa yacTull. BonHel 1e yCJI0BUI 0€3011aCHOr0 NMPUMEHEHUS

bpoiinsa. KopryckyisspHO-BOIHOBOI CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOI'O KOMIIBIOTEPA.

JIyaJA3M. Pemenne kaueCcTBEHHBIX 3a7a4 C ONMOPOM Ha

CroHTaHHOE M BBIHY)KJIEHHOE U3JIyUYE€HHUE. | U3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

TexHuuyeckue ycTpoicTBa U MpakTuyeckoe | hpusnueckue sipiaeHus no teme «CtpoeHue

MIPUMEHEHHUE: CIIEKTPAJIbHBIN aHAIN3 aTomay.

(ciexkTpockor), Ja3ep, KBAaHTOBBIN Pacnio3naBanue pusnyeckux siBICHUN B Y4€OHBIX

KOMIIBIOTED OMbITaX: BO3HUKHOBEHUE JIMHEWUATOrO CIIEKTPa
U3ITy4EHUs.
AHanu3 KBaHTOBBIX MPOLIECCOB U SIBJICHUH C
HCIIOJIb30BaHUEM NTOCTYNIaTOB bopa

4.3 OKCHepUMEHTHI, JOKa3bIBAIOIINE N3ydeHne skcriepiMeHTOB, 10Ka3bIBAIOIINX

ATOMHOE SApO

CJIOHOCTb CTpOeHHUS siipa. OTKphITHE
paaunoaktuBHOCTH. OnbITHl Pesepdopaa no

CJIO)KHOCTB CTPOEHHUS aTOMHOTO SIpa.
HccnenoBanue TpekoB 9acTHil (110 TOTOBBIM




OTIpeIeNIEHUIO COCTaBa PAIMOAKTUBHOTO
u3nydenus. CBoiicTBa anbda-, 6era-,
raMMma-usnyueHus. Bnusuaue
PaANMOAKTUBHOCTH HA )KUBbIE OPTAaHU3MBI.
OTKpBITHE TPOTOHA U HEUTPOHA.
Hyxnonnas moaens sapa ['eitzendepra-
NBanenko. 3apan aapa. MaccoBoe 4uciio
anpa. M3oTonsl.

Aunbda-pacnian. IIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ["'amma-
u3NydyeHue. 3aKoH paoaKTUBHOTO

pacniazia. DHEprust CBSI3U HYKJIOHOB B SIIPE.

SlnepHbIe CUITBL.

Jedext maccsl sapa. SnepHble peakluu.
[enenue u cuHTe3 sxep.

Snepusiii peakrop. TepmosaepHbIT
cunres. [Ipobaembl 1 nepcneKTUBBI
AJIEPHON SHEPIETUKH. DKOJIOTUUECKUE
ACIIEKTBI IEPHON SHEPIETUKH.
OnemeHTapHbIe YacTUllbl. OTKpbITHE
IIO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U pErUCTpalui
JJIEMEHTAPHBIX YaCTHII.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS.
EnuncTBO u3nueckoil kKapTUHBI MUpA.
TexHu4eckne ycTpoicTBa U NpakTUYECKOe
IIPUMEHEHHUE: JO3UMETP, KaMepa
BuiibcoHa, sinepHsIid peakTop, aTOMHas
oomba

dhotorpadusm).

N3yueHune ssaepHbIX CUIL, AICPHBIX PEAKIIUN
CUHTE3a U pacnaja, TepMOSIEPHOrO0 CUHTE3A.
N3yueHne HyKIIOHHOW MOJENH sApa
I'eitzenbepra-lMBanenko.

OOBbsicHEeHHE YCTPOICTBA U IPUMEHEHUS
JI03UMeETpa, KaMepsl BuibcoHa, aiepHoro
peakTopa, aTOMHOU OOMOBI.

Pemenue 3aga4 ¢ onopoit Ha MOJTy4YECHHbBIE
3HAHHUS, B T.4. O 3apsAJ€ U MACCOBOM YMCIIE S/Ipa.
Pacnio3naBanue ¢pu3nuecKux sIBICHUN B yU4eOHBIX
OMbITaxX U B OKPYKAOILEH KU3HU: €CTECTBEHHAs
Y UCKYCCTBEHHAsI paJUOaKTUBHOCTb.

OnucaHue KBaHTOBBIX SIBJIEHUH U IIPOLIECCOB C
UCIOJIb30BaHUEM (PU3NYECKUX BETUYHH: MTEPHOJ]
1oJIypacmasia, 3Heprusi CBsi3u aTOMHBIX sEp,
nedexT Macchl sapa.

AHanu3 npoLeccoB U SIBJICHUH ¢
UCII0JIb30BAaHUEM 3aKOHOB U MOCTYJIATOB: 3aKOH
COXpPaHEHHUS IEKTPUUYECKOTO0 3apsi/ia, 3aKOH
COXPaHEHHs MacCOBOT0 YMCIIA, MOCTyIaTsl bopa,
3aKOH paJIn0aKTUBHOTO pacmasja.

VYyacTue B paboTe Kpyrioro crosa
«DyH1aMEeHTAIIbHBIE B3AUMOAECHCTBUSI.
EnuHcTBO (hnznyeckoil KapTHHBI MUPay.
Hcnonb3oBanne nHGOPMAIIMOHHBIX TEXHOIOT UM
JUIsl IOMCKA, CTPYKTYPUPOBAHUs, HHTEPIPETallul
U IIpeJCTaBIeHNs NH(OPMALUU IPU MOATOTOBKE
COOOIIeHNH 0 MPUMEHEHNHU 3aKOHOB KBAaHTOBOM
(U3HUKYN B TEXHUKE U TEXHOJIOTHUSX,
9KOJIOTMYECKHX ACTIEKTAX SAEPHOM SHEPreTUKU

Wroro mo pasneny: 16

Pa3nes 5. DjieMeHThHI ACTPOHOMUH M ACTPOPU3UKHU




5.1

DneMEeHThl aCTPOHOMUU U
acTpou3uku

Oranbl pa3BUTHS ACTPOHOMUH.
[IpuknagHOE U1 MUPOBO33PEHUYECKOE
3HAUYE€HHUE aCTPOHOMHUH.

Bun 3Bé31H0T0 Heba. Co3Be3ausi, spKue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE JBUKEHUE.
ConneuHas cucrema.

Connue. ConHeuHast aKTUBHOCT.
HcTtounuk sHeprun CosHua U 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
JlnarpaMma «CIeKTpajIbHbIN KJIAaCcC —
CBETHUMOCTB). 3BE3IbI ITIaBHOU
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD
«Macca — CBeTUMOCTb» ISl 3BE3]] IJIaBHOM
MOCJIeI0BAaTEIbHOCTH. BHYyTpeHHEee
crpoenue 3B€31. COBpeMEHHbIE
MIPECTABJICHUS O IPOUCXOKIACHUH U
sBostonMn CostHIA U 3BE3/. DTalbl )KU3HU
3BE3 .

Muieunsii IlyTe — Hama ["anakruka.
[Tonoxenue u aBmxenue ConHIa B
lNanaktuke. TUIBI ranakTUK.
Pannoranaktuku n kBazapel. YEpHsle
JBIPBI B SIIpaX TaJIaKTHK.

Bcenennas. Paciuupenue BeenenHom.
3akon Xabbmna. Pazberanue rajakTuk.
Teopus bonbemoro B3peiBa. Penukrosoe
U3IIy4EeHHE.

MacmtabHast ctpykrypa BeeneHnHoid.
MeraranakTuka.

Hepeménnsie mpobieMbl aCTpOHOMUHT

[ToaroroBka cooOuieHuii 00 ITamax pa3BUTHS
aCTPOHOMHH, O MIPUKIAJIHOM U
MHUPOBO33PEHYECKOM 3HAUEHUH aCTPOHOMHUH, O
METOJ1aX MOJIY4YEHHsI HAYyYHbIX aCTPOHOMHUYECKUX
3HAHUM, OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMHUMU.

N3yueHne coBpeMEHHBIX MPEACTaBICHUHN O
IIPOUCXOXKAEHUHU U 3BoJroLnU CoHIa U 3BE3 .
N3yueHune TUIIOB raJlakTUK, PaJHOTaIAKTUK U
KBa3apoB.

N3ydenue nBuxkeHusi HEOECHBIX Tell, IBOJIIOIUU
3BE311 1 BeeneHHOM, IPOoLeccoB, IPOUCXOISIINX
B 3BE37aX, B 3BE3HBIX CUCTEMaX, B
MEXTaJIaAKTHYECKOM cpefie, MacITabHOU
CTPYKTYpHI BceneHHoif.

OO0wbscHenue pacupenus Beenennoit Ha ocHOBe
3akoHa Xabbma.

[ToaroroBka Kk 00CYX/I€HHUIO HEPEIIEHHBIX
po0JeM aCTPOHOMMH.

[IpoBenenue HaOIIOACHNI HEBOOPYKEHHBIM
IJ1a30M C MCIIOJIb30BaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUHN JUISl OTIPECIICHUS

HOJIOXKEHHS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be3/11s1 CeBepHOTo
NOJTyIIApHsl U IPKUE 3BE3/BI.

[TpoBenenue HabmoAeHUH B Teseckon JIyHbI,
maner, Miteunoro Ilyru.

VYyactre B AUCKYCCHUU O HEPEIIEHHBIX
npobiaemMax acTpOHOMUU

Wroro no pazzpeny: 7
Pa3nea 6. O6o01maoiee NOBTOpeHue
6.1 | O6o6maroriee 4 OGo0IIEHNE U CHCTEMATH3AIIHS VyacTue B JUCKYCCHH O POJIM DU3MKH




IIOBTOPCHUC

COJIepKaHus Pa3AeiioB Kypca
«Mexanukay, «MonekynspHas Gu3nKa u
TEPMOJUHAMUKAY, « IIEKTPOAUHAMHUKAY,
«Konebanus 1 BOHBD», «OCHOBBI
CIEUAJIBHOM TEOPUU OTHOCUTEILHOCTHY,
«KBanrtoBas pusnkay, «JIeMEeHTHI
aACTPOHOMMH U acTPO(UBUKIY.

Ponb ¢u3uku 1 acTpoOHOMHHU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOH,
COLIMAIBHOM U 3TUYECKOH chepax
JIESTEIIBHOCTH YEJI0BEKA, POJIb U MECTO
($U3HUKN U ACTPOHOMMHU B COBPEMEHHOM
HAy4yHOW KapTUHE MMpPA, 3HAUCHHE
OIMMCATeIbHOM,

cUCTeMaTH3UPYIOLIeH, 00BICHUTENBHOMN 1
MPOTHOCTUYECKON PyHKINH prsmueckon
TEOPHH, POJIb GPU3NYECKOI TEeOpUH B
(opMUPOBAHUHU IIPEJICTABICHUN O
(bu3nyeckoil kKapTUHE MHpa, MECTO
(bu3nYeCcKoil KapTHHBI MUpa B OOIIEM Psiy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUI O IPUPOJIE

ACTPOHOMUH B Pa3JIMYHBIX chepax AesITeIbHOCTH
YyeJIoBeKa.

[ToaroroBka cooOmeHuit 0 MecTe PU3MIECKOM
KapTUHBI MUpPA B PsIIy COBPEMEHHBIX
MPEJCTABICHUN O IPUPO/IE.

Brinonnenue yueOHbIX 3a/JaHUN,
JIEMOHCTPUPYIOIINX OCBOCHUE OCHOBHBIX
MOHATHH, (PU3MUECKUX BEIIMYUH U 3aKOHOB Kypca
¢usuku 10—11 kmaccos

Wroro no pazueny: 4
PezepBHoe Bpewms: 2
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

- Mskumes I'.4., byxoBues b.b., Hapyrun B.M. 10 knacc: yue0. nist o6meoOpa3oBaT. opranusanuii; 0a30Bblid YPOBEHb.
M.: IIpocBemenue, 2018;

- MskumieB I'.4., byxoBues b.b., Hapyrun B.M. 11 knacc: yue0. nist obmeoOpa3oBaT. opranusanuii; 0a30Bbld YPOBEHb.
M.: IIpoceemenne, 2019;

- I'pomreBa O.M. Coopuuk 3anay no ¢pusuke 10-11 kmaccer. M.: «x3amen», 2017,

- [lapdentheBa H.A. Coopuuk 3amauy no ¢usuke. 10-11 kmaccel: yue0. mocobue yisi 001eoOpa3oBar. opraHU3aIINMA:
0a3oBbIil ypoBeHb. M.: [IpocBemenne, 2017.

METOAUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
- l'enpenmreiin JI.O., Kupuk JI.A. ®usuka. 10 kinacc. CamoctosiTeIbHbIE U KOHTPOJIbHBIE padoThl. M.: bunom, 2020;
- I'pomueBa O.M. CoopHuk 3amau no gusuke 10-11 kmacceel. M.: «Ok3amen», 2017;
- ITapdentreBa H.A. Coopuuk 3amauy no ¢usuke. 10-11 kmaccel: yueb. mocobue mig o0ieo0pa3oBar. OpraHU3alU:
0a3oBbiii ypoBeHb. M.: [Ipocsemenue, 2017;
- CaypoB IO.A. ®usuka. IToypounsie pazpabotku. 10 kiacc: mocoOue st 00mieoOpa3oBaT. opraHu3aluii: 0a30BbIi
ypoBenb. M.: IIpocsemenne, 2016;

HNPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
- http://experiment.edu.ru Poccuiickuii 001ieo0pa3oBaTeaIbHbIN MOPTAT;
- http://school-collection.edu.ru Enunast komekius iudpoBbix 00pa30BaTeIbHBIX PECYPCOB;
- http://fiz.1september.ru. I'azeta «Pusuka» u3gaTeabLCKoro goma IlepBoe ceHTSIOPS;
- http://www.e-science.ru/physics. ITopran ectecTBeHHBIX HayK: Du3HKa,;
- http://metodist.lbz.ru/ M3aarenscrBo BUHOM. JlaGoparopus 3HaHMI;
- http://nau-ra.ru/ YueOHo-pa3BieKaTeaIbHbINA MOPTA A JETeH, YIUTEICH, U POIUTEIICH.
http://www.fizika.ru Caiit muis npenonaBateneit GU3MKH, ydaluxcst U UX pOAUTENICH
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