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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢u3uke 0a30BOrO YpPOBHSI HAa YPOBHE CpEAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom denepanbHOl pabouel MporpaMMbl BOCIHTAHHUS U
KOHUEMUMU MpenojaBanus ydyeOHoro mpenmera «®dusnka» B 00pa3oBaTENIbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHOUN KapTHUHBI Mupa oOyuatonuxcs 10—11 kmaccoB npu o0ydeHun
uX (Qu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/a.
[Tporpamma no ¢usuke coorBercTBYeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAIlPEIMETHBIM PE3yJIbTaTaM O0y4YEHUs, a TAKXKe
YYUTBHIBAET HEOOXOAMMOCTb peaM3alui MEXKIPEIMETHBIX CBSI3eM (UBUKU C
€CTECTBEHHO-HAYUYHBIMU y4EOHBIMU MIpeIMeTaMu. B Hell onpenensioTcss OCHOBHBIE
LeJIM U3y4eHUsI GU3UKHU Ha YPOBHE CpeIHEro o0uiero oopa3oBaHus, IIIaHUPYEMbIE
pe3yiapTaTbl  OCBOEHUS Kypca (PU3MKU: JMYHOCTHBIE, METalpeIMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojaepxkaHue yueOHoro npeamera «dusukay» 1o rogaM o0ydeHus.

®du3rka Kak Hayka O HamOoJjee OONIMX 3aKOHaX MPHUPOIbI, BHICTYIAs B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOIbKY (DU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB U SIBJIICHUM, HM3y4aeMblX XUMUEH, OHOJOrueH,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHo00pa3HbIX TEXHOJOTUH B chepe IHEPTreTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIyYeHHS] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOMCTBaMU U Jpyrux. M3zydenue
(pM3MK1 BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNUE €CTECTBEHHO-HAYYHOW KapTUHbI
Mupa oOydaromuxcsi, B (OPMUPOBAHHE YMEHHI NPUMEHATh HAYYHBIM METOA
MO3HAHUS NP BBIMOJIHEHUU UMY Y4E€OHBIX UCCIIEIOBAHUN.

B ocHOBY Kypca pusuku 111 ypOBHSI CpeHero o01ero 0opa3oBaHus MOJ0KEH
psa e, KOTOpbIE MOKHO pacCMaTpUBATh KaK MPUHIMUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuai U3 BCEX pa3fesioB (PU3MKH, BKIIOUAET KaK
BOMPOCHI KIIACCUUECKOW, TaK U COBPEMEHHOU (PU3UKH.



Hoes eenepanuzayuu. B CcOOTBETCTBHMM ¢ HEW MaTepuall Kypca (GU3UKH
00BbeIMHEH BOKpPYr (Qu3Myeckux Teopuil. Beaymum B Kypce sBisercs
(opMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE H
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
TYMaHUTApHOrO MOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U HKOJIOTMYECKUMU MTpo0IeMamMu.

Hoes npuxnaonoii nanpasenennocmu. Kypc pu3uku rnpenmnonaraet 3HakOMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMYECKHX MPUIJIOKEHUN N3y4EHHBIX
TEOPHUU U 3aKOHOB.

Hoes oxonoeuzayuu peanusyeTrcss MOCPEIACTBOM BBEIAEHUS DJIEMEHTOB
COJICP)KAaHMSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHHKU U TEXHOJIOTHH, a TaKXke OOCYXKICHHS
po0JIeM pariOHAIBHOTO MIPUPOIONIOIB30BAHUS M KOJIOTUYECKON 6€30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCA (u3nueckue Teopuu ((popmMupoBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOEHUSI PUZNYECKONW TEOPUH, POJIU (PyHIAMEHTAIBHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX IPEJICTABIEHUSAX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPH, VISl ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MIPOLIECCOB).

CHCTEMHO-IEITEIbHOCTHBIN MOAX0 B Kypce (U3MKU pealn3yercs Mpexiae
BCEro 3a CU€T OpraHu3allii SKCIEPUMEHTAILHOM AESITENTbHOCTH O0Y4aroIIUXCsl.
Jl11s 6a30BOT0O YpOBHA Kypca (PM3HKH — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TaOOPaTOPHBIX pabOT, KOTOPbIE B MPOrpaMMe
no ¢uszuke OOBEeTUHEHBI B OONIUN CHUCOK YYEHUYECKHUX MPAKTHUYECKUX PaOOT.
Boinenenne B yka3aHHOM MepeyHE JIabOpaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJISL M OLIEHKH, OCYIIECTBIISIETCS YIaCTHUKAMU 00pa30BaTEIbHOIO Mpolecca
UCXO/sI U3 0COOEHHOCTEW IMJIAHMPOBAHMS M OCHAIIeHUsA KaOunera ¢usuku. [lpu
ATOM oOOecreunuBaeTcs OBJIaJICHHE OOYYarOUIMMHUCA YMEHHUSIMU IPOBOAMTH
KOCBCHHBIC W3MEpPEHUs, HCCIENOBaHHUS 3aBHUCHUMOCTEH (DU3MUECKUX BEIUYUH H
MIOCTAaHOBKY ONBITOB 10 TPOBEPKE MPEIAI0KEHHBIX THUIIOTE3.

Bonbiioe BHUMaHKE yAEISIeTCs PELICHUIO PACUETHBIX U KAUECTBEHHBIX 3a]1a4.
[Ipu 3TOM AJIs1 pacUETHBIX 3a]]a4 TPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO 33JIaHHOMN
(¢u3nyeckol MOJAENbIO, TO3BOJSIOUIME TPUMEHATh HM3YyYEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszjiesia Kypca, TaKk M HUHTETpUpYyd 3HAHUS U3
pa3HbIX pa3fenoB. [ Ka4yecTBEHHBIX 3a]1a4 MPUOPUTETOM SIBISIOTCS 3aJaHHs HA
OOBSICHEHHE TPOTEKaHUS (PUIMUECKUX SBJICHUM M MPOIECCOB B OKpYKaloleH
KW3HU, Tpelyronue BbIOOpa (U3WUECKOM MOJEIM MJIi CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapaKTepa.



B cootBercTBuu ¢ TpedboBanusmu @I'OC COO k maTepraibHO-TEXHUYECKOMY
oOecrieyeHuIo0 yueOHOro mporecca 0a30BbIil ypOBEHb Kypca (PU3MKU Ha YpOBHE
cpenHero oOmero oOpa3oBaHUs JODKEH M3y4aThCsl B YCJIOBUSIX IPEAMETHOTO
KaOuMHeTa (PU3UKU WM B YCIOBUSX HHTETPUPOBAHHOIO KaOMHETa IPEIMETOB
€CTECTBEHHO-HAYYHOr0 IuKJa. B kabuHeTe (hU3MKU JOKHO OBITH HEOOXOAMMOE
nabopaTopHOEe OOOPYJOBaHME [JIsl BBIMOJHEHUS YKa3aHHBIX B IPOrpaMMe I10
(¢u3nKe yueHUYECKUX MPAKTUUECKUX paboT U AEMOHCTPAlMOHHOE 000pYyI0BaHHE.

JleMoHCTpalmoHHOe 00OopyJaoBaHuEe (HOPMUPYETCS B COOTBETCTBHM €
OPUHLKIIOM MHUHUMAJbHOM JIOCTATOYHOCTHU U  OOECMEUYMBAET TMOCTAHOBKY
NEPEYNCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpPAIlUN IS
UCCIICZIOBAHMUSI ~ M3YyYaeMbIX SBJIEHUH U  TMPOLECCOB, HOMIUPHUUYECKHX U
(GyHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHWE [Jisi YYEHHYECKUX MPAKTHUUYECKUX padoT
dopMupyeTcsi B BHUJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIIEUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOyyaromuxcs. TemaTudeckue KOMILICKTHI
1a00paTOpHOTO O0OpPYIOBAaHUS JOKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUHM AHAIOTOBBIX M HU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BUJE LHU(PPOBBIX TaOOPATOPUIA.

OCHOBHBIMHM LIEJISIMHA M3y4eHUsI (PU3UKH B 00IIEM 00pa30BaHUU SBJISIOTCA:

e (opmupoBaHre wuHTEpeca M CTPEMJICHHS OOY4YaIOIMIMXCA K HAYYHOMY
W3YYCHUIO TIPUPOABI, PAa3BUTHE WX MHTEUIEKTYaIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEJCTaBICHUNA O HAYYHOM METO/E MO3HaHUs U (POpMUPOBAHHE
MCCIIe/I0BATEIbCKOI0 OTHOLLIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;

e (hopMHpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHUs OCHOB
CTpOEHHS MaTepUH U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUN OOBSCHATH SBJICHHUA C HCIOJIBb30BAaHHEM
bu3nyecKuX 3HAHUM U HAYIHBIX JI0KA3aTEIbCTB;

e (opmupoBaHue mNpeACTaBICHUN O poiid (PU3MKHU HJI1 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHIl.

JocTtikeHne 3TUX 1iesield 00ecreurnBaeTcs pelieHueM CIeNyIOIuX 3a7a4 B

Mpoliecce u3y4eHus Kypca PU3NKyA Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHuUs:

e MpPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIIMX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUAX, BKJIIOUas MEXaHHUKY, MOJEKYJSIPHYIO (QU3HUKY,
AJIEKTPOMHAMUKY, KBAHTOBYIO (DU3HMKY U AJIEMEHTHI aCTPODU3HKHY;

e (opMUpOBaHHE YMEHUN TNPUMEHATH TEOPETUUYECKUE 3HAHUA JJIs
OO0BsiICHEHHsST (DU3MYECKUX SBICHUH B TPUPOAEC M Uil TPUHATHS
IIPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,



e OCBOGHHME CIIOCOOOB pEIICHUS pPa3IUYHbIX 337ad C SIBHO 3aJlaHHOMN
busnyueckoll MOMENbI0, 3a]ad, MOAPA3yMEBAIOIINX CaMOCTOSITEIIbHOE
CO3/1aHHE (PU3NYECKON MOJIENH, aICKBaTHOM YCIIOBUSIM 3a/1a4U;

e TMOHUMaHUE (UBMYECKUX OCHOB W TPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIIECCOB, X BIUSHUS Ha OKPYKAIOITYIO
cpeny,

e OBJIAJICHUE METOJAaMHU CaMOCTOSITEIHHOTO IUIAHUPOBAHUS M TPOBEICHUS
(bU3HYECKUX DKCICPUMEHTOB, aHAJIM3a W HWHTEPHpETanvu HHGOPMAIUH,
OTpeJIETICHUS TOCTOBEPHOCTH MOJTYYEHHOIO PE3yJIbTaTa;

e CO3/IaHHE YCJIOBUH JIJI1 Pa3BUTHSI YMEHHU MPOEKTHO-HUCCIIEIOBATEIbCKOMH,
TBOPYECKOU EATEIILHOCTH.

Ha w3yuenue ¢usuku (6a30BbI ypOBEHH) HA YpPOBHE CpPEIHEr0 OOIIero
oOpazoBanus orBoauTcst 136 vacos: B 10 kitacce — 68 vacos (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemsiii B mporpamMme Mo (DU3UKE IMEpeueHb JTa0OpPaTOPHBIX W
MPAKTUYECKUX pPadOT SBIACTCI PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BHIOOD
MPOBEJICHUS JIA0OPATOPHBIX PAOOT W OMBITOB C YYETOM WHIWBHUIYATbHBIX
0COOCHHOCTEM 00yYaroIUXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Posb 3kcriepruMeHTa U TEOPUHU B MPOLECCE MO3HAHUS TPUPOIBI. DKCIIEPUMEHT
B (hu3HKe.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyeckre 3aKOHbl U TeopuH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHHE. OTHOCHTEIBHOCTb MEXAHMYECKOTO JIBH)KCHMS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHHE MaTEpUAbHOM TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KOOpPJWHAT.
CioxxeHue nepeMeInieHu U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMs, MYTH U TMepeMelleHHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmHeliHoe nBHKEHUE. [|BHKEHNE MATEPUAIBHON TOYKH 110 OKPYKHOCTH
C HOCTOSIHHOW IO MOAYJIIO CKOPOCTBIO. YTIJIOBAasi CKOPOCTb, JINHEWHAsA CKOPOCTD.
[lepuon u yactora oOpaiienus. LleHTpocTpeMuTensHOE YCKOPEHUE.

TexHuueckne ycTpoiicTBA M NPAKTUYECKOE NPUMEHEHHUE: CIHIOMETD,
JBUKEHUE CHAPSIOB, IENTHbIE U PEMEHHBIE NIEpeJadH.

Jlemoncmpayuu

Mopnens cucteMbl OTCYETA, WIUIFOCTPALNS KUHEMATHYECKUX XapaKTEPUCTUK
JBHKCHUSL.

[IpeobpazoBaHue ABMKEHUHN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Te B BO3YX€E U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmionenune paBuxkeHUs Tena, OpPOLIEHHOTO IMOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO ONpPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Teja, OPOIIEeHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoii 3akon Hetotona st
MarepuaibHON TOUKU. Tpetnil 3akoH Hpl0TOHA [1J11 MaTepruaIbHbIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIBKEHMS M cujia TpeHus nokosi. Koad uimeHnT tpenus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

Hesecomocts. Bec Tena nmpu yCKOpeHHOM MOAbEME U MAJCHUM.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTHA CUJI YIPYTOCTH, BO3HHUKAIOLIUX B IIPYKUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpAaLLCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbc cuiabl U M3MEHEHUE HMITYJIbCA Tejla. 3aKOH COXPAHEHUS HMMIIYJIbCA.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nedhopMUpOBaHHON MpYyKUHBI. [loTeHIIMaNbHas SHEPrys Tena BOIU3U MOBEPXHOCTH
3eMIn.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEIMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPIHH CUCTEMBI TEJ. 3aKOH
COXPAHEHHSI MEXaHUYECKOU DHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPY>KUHHBIA MTUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTeHMAIBLHOM SHEPT UM B KHHETHUECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha PUMeEpe PACTSHKEHUS] PEZUHOBOIO XKI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHS 4YacTHUI] BEIIECTBA. Mozenu CTPOCHUs Ta30B, KUJIKOCTEH U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeanibHOro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYISIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30oBble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIONIME JTUCKPETHOE CTpPOEHWE BemecTBa, Qororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYISIPHOT O
B3aUMOJEHCTBHSL.

Mogenb, MILTIOCTpUPYIOLIAs IPUPOAY IaBICHUS ra3a Ha CTEHKH COCyAa.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BbEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4yeHUE. Y IeTbHas TEIJI0EMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuku. HeoOpaTuMoCTh Mpo1eccoB B PUPO/IE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



Texuuueckue yCTpoHMCTBAa W TNPAKTUYECKOE TMPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIONUIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEH SHEpruu Tena MpU COBEPLICHUH PaOOThI: BBLIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPAIIHS).

M3MeHeHne BHYTPEHHEN AHEPIUH (TEMIIEPATYpPBI) TENA P TEIUIONEpeIaye.

OnbIT 0 a1Ma0aTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3IYILIHBIM OTHUBOM ).

Monenu napoBoi TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3mepenune ynenbHON TeIIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwiecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u koHaeHcarus. Vcnmapenune u kumenune. AOCOMIOTHAS U
OTHOCHUTEJIbHAs BIAXXHOCTh BO3AyXa. HacelmleHHbI mnap. YaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AABJICHHUS.

Teépnoe teno. Kpucramnueckue u amoppHbie Tena. AHU30TPOIHUS CBOMCTB
kpuctauioB. JXunkue kpucrtamibl. CoBpeMeHHble MaTepuaibl. llnaBieHue wu
KpUcTajn3aius. Y iefbHas TerioTa miasiaeHus. Cyoaumarius.

YpaBHEeHHE TEIJIOBOro OaaHca.

TexHuueckue ycTpoiiCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KAITOPUMETP, TEXHOJIOIMHU NOJY4YE€HHUsI COBPEMEHHBIX MaTEPHUAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HaCHIIICHHBIX MapOB.

Kunenue npu noHW’KEHHOM JIaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaOmronenune HarpeBanust U MiaBJeHUs] KPUCTAJUIMYECKOTO BEILIECTBA.

JleMoHCTpalys KpucTaioB.

Yuenuueckuii osxcnepumenm, rabopamopnule padbonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. diaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DJIeKTpuU3anys Tell. DIEKTPUUECKUH 3apsl. J[Ba BuJa SIIEKTPUUECKUX 3apsi0B.
[IpoBOAHWKM,  JOUAJIEKTPUKA U  MOJYNPOBOAHUKH. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOTO 3apsia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHna. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3nekTpuyeckoro mojs. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

Pabota cun anekTpocraruueckoro noiis. [lorenmuman. Pa3HocTs moTeHInanos.
[IpOBOJHUKM M OUBJIEKTPUKU B BJIEKTPOCTATUYECKOM Iose. Jludnekrpuueckas
IIPOHUIIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3mepeHue a1eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHE. Y AEIBHOE CONPOTUBIECHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma aJ14 MONMHOM (3aMKHYTOM) 3neKTpruueckoil enu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast MIPOBOAUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUOJ], TaIbBaHHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne DIeKTpOABWKYIIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiiacce ocyllecTBIseTCs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HaydHbI (hakT, rumoresa, (pusmyueckas BeIUYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASA Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, ) KUJIKOCTEU U Ia30B,



JJIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLIMALIUS,
rajbBaHUKa.

l'eocpaghus: BMaXHOCTb BO3/1yXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOUHa, OBITOBOW XOJOJUIbHUK, KOHIULIUOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE MarHUTBL. B3auMoencTBHE TOCTOSHHBIX MATHUTOB. MarHuTHoOE
nosie. Bektop MarauTHOM MHAYKIMU. [I[pyHIMI CyNIepro3uIMA MATHUTHBIX ITOJIEH.
JIunnn MarHuTHOM HMHAYKUMHM. KapTuHa JIHMHUNA MarHMTHOM WHAYKIUMU ITOJIA
IIOCTOSTHHBIX MarHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzauMoaencTtBre NpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
UHAYKIUK. OJIEKTPOABIKYIIAs CWIA WHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBIeHHWE CaMOMHAYKUMHU. OJEKTPOABIKYIIAs Cuia
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTULl, UHAYKIIUOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MasTHUK. MaTeMaTu4eCKui MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOaHusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblidi TOK. CHHYCOMAQIbHBIM IEPEMEHHBI TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCTIOJIb30BAHUS 3JIEKTPOIHEPTUHU B NOBCEIHEBHOW JKU3HM.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTHYECKUN MasTHHK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHc mipu MOCIENOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYIIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnenoBaHue nepeMeHHOr0 TOKa B LEMHU U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

MexaHudeckue BOJIHBI, yclioBUs pacnpoctpaneHus. Ilepumon. Ckopoctb
pacnpocTpaHeHUss W JJIMHA BOJHBL. [lomepedHble W MPOJOJBHBIE  BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEJIOMIICHHUE, MOJIApU3aIus, AUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEbI.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OOpa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U TPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenune cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOH W
Y4acTOTOM KOJIeOaHUH.



HccnenoBaHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, IPETIOMIIEHUE,
noJisipu3anus, qudpakuus, “HTephepeHITus.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
oHOpoaHOM cpene. JIyd cBera. ToueuHbIN HCTOYHUK CBETA.

OTtpaxkenue cBeta. 3aKOHBI OoTpaxeHusi cBeta. [locTtpoeHue n3oOpakeHuil B
IUIOCKOM 3€pKalie.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus csera. CroxHblii coctaB Oenoro cBera. L[Ber.

CoOuparomue u paccenBaromiye JuH3bl. ToHkas nuH3a. okycHoe paccTosiHIe
U ONTHYECKas cuia TOHKOW JuH3bL. [locTpoenue m3obpakeHuilt B coOuparommx u
paccenBarOUX JuH3aX. PopMyra TOHKOW JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontuka. WuTepdpepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBus HaOMIOAEHUST MAKCUMYMOB M MHUHHUMYMOB B HHTEp(EpEeHUHOHHOU
KapTUHE OT JBYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuvoHHas pemeérka. YcClIOBHE HAOIIOICHUS
[JIABHBIX ~MAaKCMMYMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

ITonspusanuus ceera.

TexHnueckue yCTpOHCTBA U NPAKTUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢doroannapar, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIeCKON, BOJIOKOHHAas
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTrueckue mpuOOpsI.

[TonHOe BHYyTpeHHEE OTpakeHue. Moiellb CBETOBOIA.

HccnenoBanue cBOMCTB M300payKeHUH B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEIECKOIIA.

Hab6monenne uaTepdepeHium cBeTa.

Hab6monenue nudpakuuu cBera.

HaOmonenue nucnepcuu cBeta.

[TonydeHnue crnekTpa ¢ MOMOIIbIO TPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Hab6ntonienue nosnsipusaiuu cBeTa.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

N3mepeHue nokaszaresns NpeJoMIICHUS CTeKIIa.



HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Paznen 6. OcHOBBI clIeNMAJIBLHOM TEOPUU OTHOCUTEIBHOCTH
['paHUIBI TPUMEHUMOCTH KJIACCHUUYECKON MeXaHuKH. [locTynarsl ciennanpHOn
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTH MOZYJS CKOPOCTH CBETa B BaKyyMe,
IPUHLAI OTHOCUTEIbHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHU M COKPAILLCHHE
JUTAHBI.
DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchl € S3HEPrUed U UMIYJIbCOM PEIIATUBUCTCKON YAaCTHULIbI. DHEPrus
IIOKOSI.

Pasznen 7. KBanroBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBsi3u s3HEprun (POTOHA C €r0 YACTOTOU. DHEPrus
U UMITYJIbC (DOTOHA.
OTtkpeiTue u uccieaoanue gporordpdexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddekra. YpaBHenue ODitHmreHa 1 dporodddexra. «KpacHas rpaHuna»

dotorpdekra.

Jasnenne ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texnuueckue ycTpoiicTBa M TPAKTUYECKOE IpPUMEHEHHE: (POTOIIEMEHT,
doTonaTuuk, coaHeuHast 6arapesi, CBETOIUO.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE ¢ IMHKOBOH TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO GoTodddexTa.

CBeronunoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -HaCTHIL.
[Inanerapnas momens aroma. lloctynatel bopa. M3nydenume w mormomieHue
(GOTOHOB TpHU TEpexojJie aroMa C OJHOTO YPOBHS DHEPruud Ha Apyrou. Bumsi
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

BonHoBrwie cBolicTBa yactuil. Bonuel ae bpoisna. KopnyckynsspHO-BOITHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYXIECHHOE U3JTy4YCHUE.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mognens onbitTa Pesepdopra.

OnpeneneHue IIMHBI BOJHBI JIa3epa.

Habmronenne mTuHeRyaThIX CIEKTPOB U3TYyYEHUS.

Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panunoakTuBHOCTU. OnbITh Pesepdopa o onpenenseHno coctaBa pagioakTHBHOTO
u3nydeHus.  CpoiictBa  anbda-, Oera-, TamMMa-uzinydeHus.  BrusiHue
PAaANOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHA W HeWTpoHa. Hyknonnas monens snapa ['eiizenOepra—
NBanenko. 3apsa aapa. MaccoBoe uucio sjapa. M3oTonsl.

Anbda-pacnaa. DIEKTPOHHBIA M TO3UTPOHHBIN Oera-pacmaa. [amma-
U3JIydeHHUE. 3aKOH PaJIMOAKTUBHOIO pacmajia.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledext maccs aapa.

Snepnsble peakiuu. JleneHue u CUHTE3 SaEP.

Snepnwiii peaktop. TepMmosimepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI
AIEPHON DHEPTETUKH. DKOJOTUUECKUE ACTIEKTHI IAEPHON SJHEPTETHUKMU.

DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA.

MeTto1bl HAaOJIFOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIC B3aUMOACHCTBUS. EAMHCTBO (pU3ndecKoil KapTUHBI MUPA.

TexHnueckne ycTponCTBa M IMPAKTUYECKOE NPUMEHEHME: NO3UMETp, Kamepa
Buiibcona, siaepHblil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUHK MOHU3UPYIOLIUX YACTULL.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

HccnegoBanue TpekoB 4yacTHIL (110 TOTOBBIM (poTOrpadusim).

Pasznen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Orarbl pasBuTUs aCTpOHOMMH. [IpHKIaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, MX BHJIUMOE
JBUYKEHUE.

Conneunas cucrema.

Comnuue. CosHeuHas akTUBHOCTh. Mcrtounuwk sHepruu CosiHIIA W 3BE3L.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKH. J(marpamMma «CHEKTpalbHBIM KJIAcC —
CBETUMOCTB». 3BE3/AbI IJIABHOW MOCIEAOBATEILHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3] IVIABHOW IMOCIEAOBATENbHOCTU. BHyTpeHHee cTpoeHune



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1Us1 CEBEPHOrO MOJYyLIApUs U IPKUE 3BE3 B

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIHOM M 3TUYECKOM cepax nesTeTbHOCTH YEI0BEKa, POJib U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYyYHOU KapTHHE MHPA, poJib (U3HUUECKON TEOPUH B
(opMUpOBaHUU MPEACTABICHUNA O PU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKOU
KapTUHBI MHpa B  00OmIEeM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3yaenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce OCymiecTBIsETCS C
Y4ETOM COJIEP)KATENBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MATEMAaTHUKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HAaydyHbIH (akT, rumore3a, (Qu3nyeckas BeIWMYMHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl U MX MPOECKIHH HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKLIMM, NPU3HAKK MOA00US TPEYroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONITUYECKUE SIBJICHUS B KUBOM MPUPOAE, NCUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAIIbHBINA aHAIH3.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yuyebHoro mpeamera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIIETo
oOpa3oBanus (06a30BBI YPOBEHB) MOIKHO OOECIEUUTh JOCTHKEHUE CIIEYIOITUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa’kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPAJULIMOHHBIM LEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIUPEHHE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOLIECCE PEAM3ALMA OCHOBHBIX HAMPABIICHUI
BOCIIMTATEJILHON JIEATEIBHOCTH, B TOM YMCIIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMK 00YYarOIErocs Kak akTUBHOIO
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TYMAHUCTHYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX QYHKITUSMH ¥ Ha3HAYCHHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTH POCCUMCKOM Ipask1aHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOLICHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM
POCCHUUCKUX YIEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITHTAHMSA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHHS;

CIIOCOOHOCTh OLIEHUBAaTh CUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B
JESITEIIbHOCTUA YYEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
IpUCYIIEro (PU3NYECKOU HAYKE;

5) TpyaoBOro BocnuTaHusi:



MHTEpPEC K pa3lIMYHbIM cdepaM MpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(GU3UKY HA TTPOTSHKEHUN BCEH KU3HH,

6) 3K0;10rM4ecKOro BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh DKOJIOTUYECKONW KYJIbTYPbl, OCO3HAHHE TJIOOATHLHOTO
XapakTepa dKOJIOTHICCKUX TPoOIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHHUS LeJIed YCTOMYHUBOIO Pa3BUTHS YEJIOBEUECTBA;

paciiupeHue OIbITa JASSTEIBPHOCTH JKOJOTMYECKOW HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 110 (PU3HUKeE;

7) eHHOCTH HAYYHOT 0 TIO3HAHMS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAYYHOW JEATeILHOCTH, TOTOBHOCTH B IIPOIIECCE
H3ydeHUsT GU3UKHN OCYIIECTBIIATH MPOCKTHYIO M UCCIIEAOBATEILCKYIO NeATCILHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBarTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiCTBUSA
ba3oBbIe JJornueckue 1eMCTBUA:
CaMOCTOSITEIbHO  (OPMYJIHMpPOBATH W aKTyaJIM3UPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;
ONpEAeNATh LETU JAESITeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
TOCTYIKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTM M MPOTHBOPEYUST B  pacCMaTpPUBAEMBIX
(bU3HIECKUX SIBICHUSX;
pa3pabaTeiBaTh IJIAH PEIICHHs] MPOOJEMBI ¢ YIETOM aHAIM3a WMEIOIIHXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JIEATEIILHOCTbD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JI€ITETbHOCTH;
KOOPJIMHUPOBATh U BBIMOJHATH pa0OTy B YCIOBUSIX PEATbHOT O, BUPT yaTbHOT'O
¥ KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble nucciienoBarebcKue 1eiicTBUSA:
BJIQJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBHIMH TOHITHUSMU M METOIAMH
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIaJIeTh BHJAMU JIEATEIHHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHHs], HAXOAUTh apr'yMEHThI JIJIs JOKa3aTeJIbCTBAa CBOUX
yTBEP)KIICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTSPUU PEIICHHUS,

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (opMymupoBaTh COOCTBEHHBIE 3aJaull B 00pa30BaTEIILHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMH MOJIydeHUs MHPOpMAIK (PU3MUECKOT0O CONEp)KaHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIONb30BaTh  CpelcTBa  MHGPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a71a4 ¢ COOJTIOICHHEM TPeOOBaHUI Y)PTOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX M ITHYECKUX HOPM, HOPM HUH(OOPMAIIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEPNAHUS B Pa3IMYHBIX (opMaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBJISITh OOIIEHUE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JEATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalMd W CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO U JIOTUYHO M3J1araTb CBOK) TOYKY 3PEHHUSI C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJHMBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMATHUKY W METOJbl COBMECTHBIX JEHUCTBHUI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensaTh poiad ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKJaTh pPE3yJbTaThl
COBMECTHOU pabOThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJ[a M KAXKIOTO y4aCTHUKA KOMAaH bl B OOTIIHIA
PE3yNbTAT MO pa3padoTaHHBIM KPUTEPHUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TOBEICHUE B PA3JIUYHBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MMO3HABATEIbHYIO NIEATEIbHOCTh B 00JIACTH
(U3MKKM W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIupATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEUICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBJICHUIO SPYIUIMU B 00JIacCTH
(bU3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMM  TIO3HABATENBHOM  peJeKCMW KakK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OIICHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HUX
CHUXEHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTHX I[pPU aHAJU3€ pPE3YJIbTaTOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MpPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKU.

B npouecce 10CTHKEHUSI IMYHOCTHBIX PE3YJIBTATOB OCBOEHUS TPOrPaMMBI I10
buzuke 1 YpOBHS CcpeaHero oOmiero o0pa3oBaHUS Yy O0ydaromuxcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, IIPEAIONAratoInm
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMsI, BKJIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOILIMOHATILHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThbCAd K
HSMOLIMOHAJIbHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yClexy, ONTUMHU3M, WHHUIWMATHBHOCTh, YMEHHE JACHCTBOBATH HCXOIS M3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMAaTh YMOLIMOHAIILHOE COCTOSTHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYHIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xoniry o6y4yenus B 10 ki1acce rnpeiMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHHMI:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTHH, B PAKTUYECKON JIESITEIbHOCTH JIFOJEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéra, abCOM0THO TBEPIOE TEIIO,
WJICATIBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEH U TBEPIABIX TEJ, TOYCUHBIN
AJICKTPUYESCKUH 3apsi/l IPU PEeIIeHUH (HU3NISCKUX 3a/1a4;

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BELIECTBA U



AJICKTPOIMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBH)KEHUE,
CBOOOJIHOE TIaJICHUE TEJ, JBHKEHHE TI0 OKPYKHOCTH, MHEPIIHS, B3aUMOCHCTBHE
Ten, nud@ysus, OpOyHOBCKOE IABUKEHUE, CTPOCHHUE >KUIKOCTEH U TBEPHABIX TET,
U3MEHEeHHe 00BhEMa Tel NMPH HarpeBaHWM (OXJaKICHUH), TEIJIOBOE PaBHOBECHE,
UCTIApCHHUE, KOHJCHCAIWS, IUIABJIICHHWE, KPHUCTAJUIM3ANMs, KHIICHHE, BIIAXKHOCTH
BO3/lyXa, TIOBBIIICHUE JaBJICHUS Ta3a MPH €ro HarpeBaHWW B 3aKPBITOM COCYIE,
CBSI3b MEXJy TapamMeTpaMu COCTOSIHHUS Ta3a B M3OIpolleccax, dJISKTpHU3aIus Ted,
B3aUMOJICUCTBUE 3aPAJIOB;

OMKCHIBATh MEXAaHWYECKOE IBUKEHUE, UCTOJB3Ys (U3MUECKUE BEITUYMHBI:
KOOpAWHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHuJa,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(bU3UYECKUM CMBICT HCMHOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS U CIUHMIIBI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYNHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpPeIHsS
KHHETHYECKash PHEPrusi XaOTHYECKOT'0 JIBHXKCHHUS MOJICKYIN, CpeIHEKBaIpaTHIHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KOA(DPUIIMEHT TMOJE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS; IPU ONMUCAHUM
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAUYCHUSI W CIWHHUIBIL, HAXOAUTh (OPMYNBI, CBS3BIBAIOIINE JIAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUINHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AJICKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, MTOTEHIIMAN, PA3HOCTh MOTEHIIMAJIOB,;
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTaHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMH BEIMYMHAMU;

aHATM3UPOBATh (PU3UYECKUE TPOIIECCHl U SBIICHUS, UCIONB3YS (U3HUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPaHEHUS WMITYJIhCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0oTCcuéTa, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEIHEH KHHETUYCCKON SHEPTHH TETUIOBOTO JABMKCHHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
ANIEKTPUYECKOTO 3apsaa, 3akoH KylloHa, TpW 3TOM pa3imuyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPUHIIMIIBI ICUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyarh yCIOBUS UX OE30MAaCHOIO MCIOJIb30BAaHUS B MTOBCEIHEBHOM
KU3HH,

BBITIONTHATh JKCIIEPUMEHTHI MO0 HCCIIECIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMyIMpoBaTh MpoodIeMy/3a1a4y ¥ THIIOTE3y YICOHOr0 AKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIJIOKEHHOT0 000PY1I0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH
BBIBO/IBI;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,
(buKCHpPOBaTH Pe3yJIbTATHI MOTYYEHHON 3aBUCUMOCTH (DU3UIECKUX BEIIMYMH B BHJIC
TabyuIl U rpadUKOB, JAeJaTh BEIBOJBI MO pe3yjibTaTaM MCCIIEIOBAHNUS;

coOJII0/1aTh MpaBwiia OE30MacHOr0 TPyAa MPU MPOBEACHUU UCCICIOBAaHUN B
pamMKax y4eOHOro J3KCIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIIONB3Ys (PU3MUECKUE 3aKOHBI M TIPUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 3aJlauu
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelieHUs, TMPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

pelaTh Ka4eCTBEHHBIE 33]]a4M: BHICTPANBATh JJOTUYECKH HEMPOTHUBOPEUHBYIO
LENOYKY pacCyXJCHH ¢ Omopod Ha W3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH WU
busnuecKue sIBICHNS;

MCITOJIb30BATh MPH PEIICHUH YIEOHBIX 33]1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUHU JUIsSl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPHPETAMU U TPEACTABICHUS
y4eOHON M HAy4YHO-TIONYASpHOW HH(POpPMAIUHU, TIOJYYEHHON M3 pa3IMYHbIX
UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HH(POPMAIIHIO;

MIPUBOJIUTH TIPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

MCIIO0JIh30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus 0€30MacHOCTH TMpU OOpalIeHHH C MNpUOOpaMH M TEXHUYECKUMHU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOIIEN CPEIIE;



paboTare B TIpyNIe C BBINOJIHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHUE pacCMaTpuBaeMoil MpoOIeMbl.

K koH1y 00y4yenust B 11 kJiacce npemMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaIOIIUXCST YMEHUI:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMM, B IPAKTUYECKOM IEATEIIBHOCTH JIIOJEH, LIEJIOCTHOCTh U E€IMHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNb aTOMa, HYKJIOHHAs MOJEJNb aTOMHOIO sJpa MpH PELICHUU (PU3NUECKUX
3az1ady;

pacrio3HaBaTh (hU3HUECKUE SABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHUCTBHUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, 3JICKTPOMAarHUTHAasT WHAYKIUA, JIEUCTBUE MAarHUTHOIO IO HA
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHuns, Audpakuus W NOJIsIpU3alUs CBETa, JUCIEPCUSl CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JMHENYaToro CIIEKTpa aroMa BOAOPOAA, €CTECTBEHHAasd M MCKYCCTBEHHAas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  PA3IUYHBIX  Cpel) U
AIIEKTPOMATHUTHBIC SIBIEHUS (IIPOLECCHI), HCIONB3YS (PU3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COIIPOTUBJIEHHUE, PA3HOCTh MOTEHILUAJOB, AJIEKTPOJBIKYIAs CUiIa, paboTa TOKa,
VHIYKLIHMS MarHUTHOrO mois, cwia Awmrmepa, cwia JlopeHna, WHIYKTHBHOCTB
KaTYIIK{, DHEPIHsl JJIEKTPUYECKOr0O M MAarHUTHOIO IOJIEH, NMEPUOJ M 4acToTa
KojeOaHuii B KoneOaTenbHOM KOHType, 3apsi M CHia TOKa B IpOLECCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KojJeOaHWi, (OKYCHOE pacCTOSHHE H
ONTUYECKasi CUjla JIMH3bl, IPU OINHCAHUU MPABWIBHO TPAKTOBATH (U3NYECKUMN
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IUHMIIbL, YKa3bIBATh
(opMyJIbL, CBSI3BIBAIOILME TaHHYIO (PU3UYECKYIO BETMUHUHY C APYTUMH BEINYUHAMY;

ONMCBHIBATh HW3YyYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIIOJIb3Ys
(¢u3nueckre BEIUYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, YHEPTHs U UMITYJIbC (POTOHA, MEPUO/ MOy pacaga, YHEPTHs CBA3H



aTOMHBIX SiZIEp, MPU OMNHCAHUU MPaBUIBHO TPAKTOBATh (DU3UUYECKUI CMBICI
UCMOJb3YEMBIX BEIMUYMH, MX OOO3HAYEHUS M E€AMHHUILIBI, yKa3blBaTb (HOPMYIIbI,
CBSI3BIBAIONIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JPYTMMH BeJIMYHWHAMH,
BBIUUCIIATH 3HaUE€HUE (PU3NUECKON BEJIUUNHBI,

aHAJIM3UPOBATHh (PU3NYECKUE TMPOLIECCHl U SIBJICHUS, UCIONb3Yysd (PU3NYECKHE
3aKOHBI U MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBLHOIO U MapajljIesIbHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
UHIYKIIMH, 3aKOH MPSMOJIMHEHHOr0 paclpOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, ypaBHEeHUE ODWHINTEHHA yia GoTodrddexra,
3aKOH COXPAaHEHHUSI DHEPruH, 3aKOH COXPAHEHUS HMIYJbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3aps]a, 3aKOH COXPAaHEHMsI MAcCOBOIO 4YMcla, mocTyiaarsl bopa,
3aKOH paJIMOaKTUBHOIO pacnaja, Mpu 3TOM pa3iNyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHWE W YCJIOBHS (TpaHUIbl, 00JaCTH)
MPUMEHUMOCTH;

OIpEeIIATh HApaBJICHUE BEKTOPA UHAYKIIMM MAaTHUTHOTO TOJI TTPOBOHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOMTh M OIKUCHIBaTh H300PAKEHHE, CO3JAaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOMW JIMH30M;

BBINIOJIHATD JKCIEPUMEHTHI IO HCCIEIOBAHUIO (PU3NYECKUX SABJICHUA U
IIPOLECCOB C MCIOJb30BAHMEM MPAMBIX M KOCBEHHBIX H3MEPEHMI: IPHU 3TOM
dbopmynMpoBaTh MpodsieMy/3aady U TUIOTE3y Y4€OHOT 0 HKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJIOAKEHHOT0 000pYI0BaHuUs, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IHI;

OCYILIECTBIISITh MPSMBIE U KOCBEHHBIC M3MEpEHUsI GU3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHUMAJBHBIM CIMOCOO HM3MEpPEHHUsT M MCIOJIb30BATh H3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEpPEHU;

UCCIIEZI0BATh 3aBUCUMOCTH (PU3NYECKUX BEJIMUUH C UCTIOIb30BAHUEM MPSMBIX
M3MEPEHHI: MPH 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHPOBATH PE3YIbTATHI
MOJIYYUCHHON 3aBUCUMOCTH (PU3NYECKHX BEJIMYMH B BHUAEC TaOMUI] U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3yJIbTaTaM MUCCIEI0BAHNUS;

co0nrofaTh mpaBuiia 0€30MaCHOTO Tpy/Aa MpH MPOBEICHUM WCCIIEIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTA, Y4e€OHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JESATENbHOCTU C HMCHOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOIrO
000pyI0BaHHUS;

pelarh pacy€THblE 3aJadyd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTOJb3Ysl PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaIM3a YCIIOBUS 33JauH
BbIOMpATh (DPU3MYECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOMUMBbIE Uil €€ pelieHusi, MPOBOAUTh Pacuy€Tbl U OLIEHUBATh PEaTbHOCTH
HOJTY4EHHOT0 3HaYEHUs (PU3UYECKON BETUUHHBDI;



pelaTh KaYECTBEHHBIE 33J]a4: BBICTPANBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LETIOYKY PACCYXKJICHUU C OIOPOW HA H3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue sIBICHUS,

MCITOJIb30BaTh MPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHbBIC HH(POPMAIMOHHBIE
TEXHOJIOTUU JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U MPEICTABICHUS
y4eOHOM ¥ HAy4YHO-TIONMYJSPHOM HH(POpMalUM, TOIYYEHHONM W3 Pa3InYHbIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIy4aeM Yyt HH(POPMAIIHIO;

OOBSACHATh TMPUHIMIBI JEUCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAaHUS B MTOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apYyOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TMPOIIECCOB OKPYXKAIOMIETO MUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCITOJIb30BaTh TEOPETHUECKHUE 3HAHUS 1O (PM3UKE B TIOBCETHEBHOM YKU3HU JIJIS
oOecrieyeHus: 06€30MacHOCTH MpU OOpalleHHH C NpUOOpaMH M TEXHUYECKUMHU
YCTPOUCTBAMHU, JII COXPAHEHUS 3I0POBbS U COOIIOJCHUSI HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIe C BBHIIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYHIbl, PAMOHAIBHO PpPACHpPENeNaTh OO0S3aHHOCTH U
IJIAHUPOBATh NIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalHsIX, aJ€KBAaTHO OLICHUBATH
BKJIAJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi MPOOIEMEI.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KosnuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB H TeM uugpoBbie
Ne n/m P Kourposabhubie | TIpakruyeckue (uucbp )
NporpaMmmsl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IO3HAHUSA
but6mmoreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
Bbub6morexa IIOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7fALbE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bu6morexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmumoreka [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bu6mmoreka IIOK
' da30BbIE NEPEX OB https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bub6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN nekTpudecKuil TOK. Toku B bu6moteka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m past Konrpoasbnsie | IlpakTuyeckue (1upp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas 11 1 3 bubmmorexa [IOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHHu4YecKue U 3JEKTPOMarHUTHbIE bubmmorexa [{OK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97¢c
MexaHu4uecKue 1 2JeKTPOMarHUTHbIE bubmumoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
but6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Htoro no pasaeny 24

Pazjen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

OCHOBBI ClielIMaaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHTEIbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazaemny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTBI KBAHTOBOM ONTHKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bu6morexa IIOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97¢c
but6moreka [JOK
4.3 A 5
TOMHOE S7IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMEHTHI aCTPOHOMHH B aCTPOPUZUKHU 7 bubmorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHHUE

6.1 O6o061maro1iee MOBTOpEeHNE 4 E’[I:[?SJI/I//I;T:;(:OErOuﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJTIACC

Kon
NMpoBEPsIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero 001ero 0o0pa3zoBaHus

10.1

JleMOHCTpUpOBaTh Ha TMpPUMEpPax poJib M MecTo (U3UKH B
(hopMUPOBAHUU COBPEMEHHON HAay4YHON KapTUHBI MUpa, B Pa3BUTHHU
COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B TPAKTUYECKOMN €A TEIbHOCTH

Jmroaen

10.2

Y4UTHIBaTh TPAaHULIBI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJIETICH:
MaTepHalbHasi TOYKa, HHEpLUHAIbHAS CHCTeMa OTCU€Ta, abCOIOTHO
TBEPIIOE TENO, UACATBHBIN ra3; MOJEIN CTPOEHUS I'a30B, KUJIKOCTEU U
TBEPIABIX TEJ, TOYEUYHBIA AIIEKTPUUECKUU 3apsii — MNpPU PELICHUH

busznueckux 3amaq

10.3

PacnoznaBaTh Qusnyeckue siBJICHUS (MPOLECChl) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXAaHMKHU, MOJEKYJSIPHO-KUHETHUYECKOH TEOpUu
CTPOEHHS BEIIEeCTBA U JJEKTPOJUHAMUKH: paBHOMEpHOE U
PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MajieHIe
TeJ, ABUXKEHUE IO OKPYXHOCTH, MHEPIHS, B3aUMOACHCTBUE TeEI;
g dy3us, OpOyHOBCKOE JABHXKEHHE, CTPOCHHE IKHUAKOCTEH U
TBEPABIX TeJ, W3MEHeHue o0béMa Tel NpU HarpeBaHUU
(oxJaxaeHuu), TEMJIOBOE paBHOBECHE, MCIApEHUE, KOHJEHcalus,
IUIaBJIEHUE, KPHUCTAUIM3alus, KHUIIEHHE, BJAXXHOCTh BO3/YyXa,
MOBBIILIEHNE JIaBJIEHUs TIa3a IMpPU €ro HarpeBaHuU B 3aKpPHITOM
cocyae, CBS3b MEXIy IapaMeTpaMHM COCTOSHUSL Tas3a B

usomnponeccax; 3JCKTpru3anus Tell, B3aHMOJICHCTBHE 3apsa10B

10.4

OnucelBaTh MEXaHUYECKOE JBUIKEHHE, HCHOJb3Yys (U3NYECKUe
BEJIMYMHBL: KOOPJAUHATA, IIyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, Cuja, WMIYJbC Telna, KHHETHYeCKas »JHEprusd,
MOTEHIMAIbHAsg JHEPrusi, MexaHuueckas padoTa, MexaHHW4yecKas
MOIITHOCTh; MpPH ONUCAHMM MPaBUIBHO TPAKTOBATh (HU3NYECKUN
CMBIC HCIOJb3yeMbIX BEIMYMH, HX OOO3HAYCHWS] WM EIUHUIIBI,
HAXOAUTH (POPMYIIBI, CBA3BIBAIOININE JAHHYIO (PU3UYECKYIO BETUUHHY

C ApYIruMH BCIIMYNHAMU
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OnuceiBaTh H3y4YEHHbIE TEIJIOBbIE CBOWCTBA TE€1 M TEIJIOBBIE
SBJICHUS, WCHONB3Yysl (U3MYECKHUe BEIMYMHBL: [aBJICHUE Tras3a,
TeMIeparypa, CpeAHss KHHETUYECKash DJHEPTrUs XaOoTUYECKOIro
JNBU)KEHUS MOJIEKYJ, CpPEIHEKBaJpaTHUYHAs CKOPOCTb MOJIEKYJI,
KOJMYECTBO TEIJIOThI, BHYTPEHHsA SHeprus, pabdoTta rasa,
KOd((PUIIMEHT TMOJIE3HOr0 NEWCTBHS TENJIOBOrO ABUTATENS; IMPU
ONMMMCAaHWU  TPABWJIBHO  TpPaKTOBaTh  (PU3MYECKUH  CMBICT
HCIOJB3YEMbIX BEIMYWH, UX 0003HAYEHUS] M €IWHUIIBI, HAXOIUTh
(dbopMyJNbl, CBS3BIBAIONIME JaHHYK (U3WYECKYI0 BEJIMYHUHY C

APYruMu BCJIMYNHAM

10.6

OnuceiBaTh H3yUYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEIIECTBA U
ANEKTPUUECKUE sABJICHUS (TIPOLECCHI), HCHOJB3YS (U3HUECKUE
BEJIMYUHBL:  DJIEKTPUUECKUN  3apsil,  DJNEKTpPUYECKoe  TOIe,
HAMpPsOKEHHOCTh  TOJs, MOTEHLMal, Pa3sHOCTh MOTEHIMAOB; TPU
OMMCaHUM  MPaBWIBHO  TPAaKTOBaThb  (U3UYECKUH  CMBICI
UCTONb3YEMbIX BEIMYUH, UX O0O3HAYEHHs] M E€IUHUIIBI, YKa3bIBATh
(bopMyIbl, CBA3BIBAIOINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMU

BCIIMYHMHaAMH

10.7

aHANMM3UPOBATh (U3WYECKUE TIPOIECChl U SBJICHUS, HCIOJB3YS
¢dbu3nyecKre 3aKOHBI M MPUHIIUIBI: 3aKOH BCEMHPHOTO TATOTEHUs, |,
Il u 111 3axons! HetoTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCa, IPUHIUIT CYTIEPIO3UIIUU CUJL, TPUHIUTT
paBHONPAaBUS HHEPUUANBHBIX CHCTEM OTCYETA; MOJIEKYJSAPHO-
KHHETUYECKYI0 TEOPHUIO CTPOCHUS BEIECTBA, Ta30BhIC 3aKOHBI, CBA3h
CpenHel KMHETHYECKOH SHEepruM TENJOBOIro ABMKEHHSI MOJEKYN C
abCoNIOTHOI TeMIepaTypoH, MepBblif 3aKOH TePMOJUHAMUKH; 3aKOH
COXpaHEHHs JJIEKTPUUYECKOro 3apsaa, 3akoH KyroHa; mpu sToM
pa3nuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €M0 MAaTEMaTHYECKOE

BBIpAXKEHUE U yCIOBHs (IPaHULIbI, 007aCTH) IPUMEHUMOCTH

10.8

OOBACHATH, OCHOBHBIE MPUHIUIBI IEHCTBUS MAalIWH, TPHOOPOB U
TEXHUYECKUX YCTPONCTB; pa3iuyaTh YCIOBHS UX 0€30IMacHOro

HUCIIOJIb30BAaHHA B HOBCCﬂHeBHOﬁ KHN3HU

10.9

BBITIONHSTE 3KCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (PU3HUECKUX SBIICHUN
Y TIPOIIECCOB C MCIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH;
pu 3ToM GOPMYIUPOBATE TPOOIEMY (3a1a4y) U TUIIOTE3Y y4eOHOTo
OKCIEPUMEHTa, COOMpaTh  yCTAaHOBKY W3  TPEMIOKEHHOTO

000pyAOBaHMS, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcyuiecTBiATh TOpsiIMble M KOCBEHHBIE H3MEpPEeHUsS (PU3HUECKHX
BEJIMYWH; MPH STOM BBIOUPATH ONTHUMAJbHBIN CIIOCOO M3MEpPEHHS U

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OI1CHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKIY (QU3UYECKMMH BEJIUYUHAMHU C
WCIOJIb30BAaHUEM MPSIMBIX M3MEPECHUM; MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DPUKCHpPOBATh pPE3yJbTATHl MOJYYCHHOH 3aBHCHMOCTH
(U3HYECKUX BEITMYMH B BHJIC TAOJIUII U Tpa(UKOB, J1€7aTh BBIBOJIBI 11O

pe3yjibTaTaM UCCICAOBAHUA

10.12

CoOmromaTh mpaBuiia 0€30MacHOrO Tpyda MpU TMPOBEICHUU
UCCIIEZIOBAaHUNA B paMKax ydyeOHOro JKCIEepUMEHTa, Y4eOHO-
HCCIIEI0BATENbCKON M MPOEKTHON EATEIbHOCTH C UCIOIb30BaHUEM

M3MEPHUTENBHBIX YCTPONCTB U JIJAOOPAaTOPHOr0 000pyA0BaHUS

10.13

PemaTp pacuérHbie 3a/1aun ¢ IBHO 3aJlaHHON (PU3UUYECKOW MOJIEIIBIO,
UCIONIBb3Ysl (PU3MYECKUE 3aKOHBI M IPHUHIUIIBI; HA OCHOBE aHAJM3a
yCIIOBUS 3aJlayd  BbIOMpaTh (DU3MYECKYI0 MOJICTb, BBIICIAThH
(bu3HYecKre BEIUIMHBI U (OPMYJIbl, HEOOXOAMMBIC JIJIsl €€ pelIcHHus,
MPOBOAUTL PpacuyéThl M OIEHUBATh PEAIBHOCTh IMOJYYEHHOTO

3Ha4YCHUS (PU3NIECKOIN BEITUINHBI

10.14

Pemlare  kayecTBeHHBIE ~ 3aJayd:  BBICTpAaMBaThb  JIOTMYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYXKIECHUM C OIIOPON HA U3YUEHHBIE

3aKOHbI, 3aKOHOMECPHOCTH U (1)I/I3I/I"IeCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh NpH pElIEHUH y4eOHBIX 3aJad COBPEMEHHBIE
MH(OPMAILIMOHHbIE TEXHOJOIMH ISl IOHMCKA, CTPYKTYPUpPOBaHMUS,
MHTEPIPETALlUKA U MPEACTABICHUS Y4eOHOM M Hay4HO-IOMYJIIPHOU
uH(popMaIuy, NOJYyYEHHON U3 pa3IMYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJIY4AEMYI0 HHPOPMALIUIO

10.16

[TpuBoauTH mpUMeEpHl BKIIAZa POCCUHCKUX U 3apYyOESKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIErO

MHpa, B Pa3BUTHC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOPETUUYECKUE 3HAHMS MO (PHU3UKE B IMOBCEIHEBHOMN
KU3HM I oOecrieueHuss O€301aCHOCTH IIPH  OOpaIleHUH C
npubopaMd W TEXHUYSCKUMH YCTPOMCTBAMHM, [JII COXpPaHCHHS
3MI0pPOBbSI M COOJIIOJCHHS HOPM DKOJOTMYECKOrO ITOBEACHHS B

OKpYyXaroleH cpene

10.18

PaGoTath B rpymie ¢ BEIIOIHEHUEM Pa3IHYHBIX COIMATbHBIX POJICH,
IUIAHUPOBATh  pabOTy TPYNIBI, PAlMOHANBHO pacHpenelsiTh

00S3aHHOCTH H IJIaHUPOBATL [ACATCIBHOCTL B HCCTAHAAPTHBIX




CUTyalludX, aACKBATHO OLCHHMBATDH BKJIAJ KaXJ0I'O H3 YUYdCTHHKOB

TPYIIBI B PELICHHE pacCMaTPUBAEM O MPOOIIEMbI

11 KVIACC

Kon
NpoBEePsSAEMOro
pe3yjabTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUA OCHOBHOM
06pa30BaTeJILHOﬁ nmporpamMmmsl CpeHEro OGI.IICFO 06pa303a1mﬂ

111

JleMOoHCTpupOBaTh Ha TpUMEpax pojib M MeCcTOo (GU3HKH B
(GhOpMHUPOBAHUM COBPEMEHHON HAay4YHOW KapTHHBI MHUpA, B Pa3BUTHUU
COBPEMEHHOW TEXHUKH U TEXHOJOTMH, B NPAKTUYECKOMN AEATEIIbHOCTH

JIOEH, IEJOCTHOCTh U €JUHCTBO (PU3NUECKON KapTUHBI MHpa

11.2

Y4urteiBaTh I'paHUIBI IPUMCHCHUA U3YUYCHHBIX (1)H31/I‘I€CKI/IX MOJICIEeH:
TOUYCUHBIN 3J'I€KTpI/I‘leCKI/II71 3apsana, sacpHas MOJCIIb aTOMa, HYKJIOHHAA

MOJICJIb aTOMHOTI'O sapa Ipu pCIICHUA (bl/ISI/I‘IeCKI/IX 3aJa4

11.3

PacrioznaBaTh (pu3nueckue siBieHUs (IPOLECChl) U OOBACHATH UX HA
OCHOBE 3aKOHOB DJIEKTPOAWHAMHKM U  KBAaHTOBOM  (pusmku:
IEKTpUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHUTHOE  JEHUCTBUSA  TOKAa,  B3aUMOJCHCTBUE  MAarHUTOB,
JIEKTPOMAarHuTHas MHAYKUUS, JAEHCTBME MAarHUTHOIO NOJIA Ha
IPOBOJHUK C TOKOM M JABWXKYLIMHCS 3apsjl, 3JIEKTPOMAarHUTHBIE
Koie0aHusl M BOJIHBI, MPSMOJUHENHOE paclpocTpaHEHHE CBeTa,
OTpa)keHUE, TMpeloMieHue, HuHTepdepeHuus, audpakuus U
MOJISIpU3AIIHs CBETa, IUCIEpCHs CBeTa, POTOdIEKTpUUecKUil AP ekt
(poTorddexT), cBeTOBOE NaBiIeHUE, BOZHUKHOBEHHE JMHEHYaTOro
CIIEKTpa aToMa BOJOpPOJA, €CTECTBEHHas U MCKYCCTBEHHAas

PaauOAKTHUBHOCTD

11.4

OnuceiBaTh M3y4YEHHBIE CBOWCTBA BeEIIECTBA (DIEKTPUUYECKUE,
MarHUTHBIE, ONITHYECKUE, STIEKTPUY €CKYIO POBOUMOCTD Pa3IUYHbBIX
Cpel) H DJEKTPOMarHUTHBIE SBJIEHHS (MPOIECCHI), HCIOJIb3Ys
¢u3nyeckne BENUMYMHBI: DJIEKTPUYECKHA 3apsija, CHila  TOKa,
AIIEKTPUYECKOE  HAIMpPsDKEHHEe, JJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanos, JJC, pabora Toka, UHAYKIUS MAarHUTHOTO
nmoyisi, cuna Awmmepa, cuna JIopeHIa, WHIYKTUBHOCTh KaTYIIKH,
SHEPTUs AMEKTPUUYECKOTO ¥ MATHUTHOTO TOJIEH, MEePHOJ M YacToTa
KosiebaHuil B KoJiebaTeTbHOM KOHTYPE, 3apsil ¥ CHJjla TOKa B Ipoliecce

TapMOHHYCCKHUX QJICKTPOMAIrHUTHBIX KOJ'Ie6aHI/II‘/’I, (bOKYCHOC




pacCTOssHUE U ONTHYECKAsl CHUJIA JIMH3BI, IPU ONKMCAHUU IPABUIIBHO
TPaKTOBAaTh (PU3UYECKH CMBICT MCHOIB3YEMBIX BEIHYMH, UX
0003HAUEHUsT W EAMHHUIIBI; YKa3blBaTh (POPMYIIbL, CBS3BIBAIOIINE

JTaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU BEIMUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBIE KBAaHTOBBIE SBJIEHUS M  IPOLECCHI,
UCMOJIb3YS (PU3HUECKUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI U YacTOTa CBETA, SHEPrusi U UMIYJbC (HOTOHA,
MIEpUOJ IOJIypaciaa, SHEPrusl CBsI3M ATOMHBIX SI71€p; IPU ONHCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MYECKUH CMBICH  HMCIOIb3yEeMbIX
BEJIMYUH, UX OOO3HAUEHHUSI U EIUHUIBI; YKa3blBaTb (OpPMYJIbI,
CBA3BIBAIOLIME JAaHHYIO (DU3HUECKYI0 BEJIWYUHY C JpPYTUMHU

BCIIMYMHaAMH, BBIYUCIATHh 3HAUCHUC q)HSH‘-IGCKOﬁ BCJIIMYUHbI

11.6

AHanu3upoBaTh (QU3MYECKHE IPOLECCHl M SBJIEHUS, HCIONb3Yd
¢usnyeckue 3aKOHBI W NpUHOUOBL  3akoH OMa, 3aKOHBI
MIOCJIEIOBATEIbHOIO U TAapaJIJICIbHOTO COEIUHEHUS IPOBOIAHHUKOB,
3akoH [xoyis — JIeHna, 3aK0H 3JIEKTpPOMarHUTHOW MHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOr 0 PaclpoCTPaHEHUsI CBETA, 3aKOHBI OTPA)KEHUSI CBETA,
3aKOHbl MpPEJIOMJIEHUs] CBETa, YypaBHEHUE OUHIUTEHHA  17s
doTodddekTa, 3aKOH COXpaHCHHS DHEPruU, 3aKOH COXpPaHCHUS
MMITyJIbCa, 3aKOH COXPAaHEHHUs DJIEKTPUUECKOro 3apsia, 3aKoH
COXpaHEHHUS MaccoBOro 4yucia, mnocTynatel bopa, 3akoH
paziMoOaKTUBHOIO pacnaja; MpuU 3TOM pas3iauyaTh CJIOBECHYIO
(bOopMyITHPOBKY 3aKOHA, €r0 MATEMAaTHYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIlbl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpCIICJIHTL HampaBJICHUEC BCKTOpa HWHAYKIHUW MAarHiuTHOTO I10JIA

IIPOBOJHUKA C TOKOM, CHJIbI AMIiepa u cwiibl JIopenna

11.8

CTpOI/ITI) N OIINCBIBATH I/I306pa)KCHI/Ie, co31aBacMO€ ITIJIOCKHM

3€pKaJIIOM, TOHKOMN JIMH301

11.9

BBINOTHATH KCIEPUMEHTHI 110 UCCIIEOBAHHUIO (DU3HUECKHUX SABICHUN
U TIPOLIECCOB C HCIIOJIb30BAHUEM MIPSIMBIX U KOCBEHHBIX MU3MEPEHUN;
pH 3TOM (GOPMYJIMPOBATH MpodIieMy (3a7a4y) U TUIIOTE3y y4eOHOro
OKCIEPUMEHTa, COOMpaTh  yCTAHOBKY M3  IPEAJIOKEHHOIO

000opyI0BaHUS, IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBiATh TpsIMbIe M KOCBEHHBIE H3MEpeHHsS (PU3HUECKHIX
BEJIMYWH; MPH STOM BBIOMPATH ONTHUMAJBHBIN CIIOCOO M3MEpPEHHS U

HUCIIOJIB30BaTh U3BCCTHBLIC MCTOAbI OI1CHKHU HOFpeIlIHOCTefI I/IBMepeHI/Iﬁ

11.11

HCCH@}IOB&TB 3aBUCUMOCTHU (bI/IBI/I‘IeCKI/IX BCJIIMYHH C UCITOJIb30BAHUEM

NpSMBIX UW3MEPEHHMI; IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,




(buKCcUpoBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (PU3HUECKHX
BEJIMYUH B BUJIE TaOIHII U rpauKoB, 1eIaTh BEIBOJBI IO pe3yIbTaTaM

HUCCIICAOBAaHHUA

11.12

Cobmonate mnpaBuja 0e30mMacHOro TpyJda IMpH IPOBEAECHUU
UCCJeIOBaHUM B paMKax ydyeOHOro OSKCIEpUMEHTa, Yy4eOHO-
HCCIIEI0BATEIBCKON U IPOEKTHON AEATEIBHOCTH C MCIOJIb30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1a00OPaTOPHOT0 000PYIOBAHUS

11.13

Pemats pacuérHble 3a1a4u ¢ ABHO 33JaHHON (PU3NYECKON MOJIEIBIO,
UCTOJB3Ys (PU3UYECKUE 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHaJIM3a
YCIIOBUSL 3a/layd  BbIOMpaTh (PU3MUECKYI0 MOJENb, BBIICISITH
¢buznyeckue BeIMYUHBI U (POpPMYJIbI, HEOOXOAUMBIE 1JIs €€ pelieHus,
IPOBOANUTh pacyé€Tbl U OLICHMBATb PEAJIBHOCTb IOJIYYEHHOI'O

3HauyeHUs (PU3MUECKON BEIMUNHBI

11.14

Pematp  kadecTBeHHBIE  3a/Jayd:  BBICTpAauBaTh  JIOTMUECKU
HEMPOTUBOPEUUBYIO LIEOUKY PACCYKIIEHUH C OMOPOIl Ha U3yYEHHBIE

3aKOHbI, 3aKOHOMECPHOCTH U (1)I/ISI/I‘IGCKI/IC SBJICHUA

11.15

Hcnonp3oBaTh TOpH  pElmIEHUH y4eOHBIX 3aJad COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJOTMH I TIOHCKA, CTPYKTYPUPOBAHHUS,
WHTEePIpEeTAllUA U TPEACTaBICHUS Y4eOHOH M HayYHO-TIOMYJISIPHOM
uH(pOpMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHHUKOB; KPUTUYECKU

aHAJM3UPOBATH MOIYIaEMYI0 HHPOPMAITUIO

11.16

OOBSICHATH MPUHIIUIIBI TEUCTBHUS MAIUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCJIOBHUS X O€30MacHOr0 HMCIOJIb30BaHUS B

MHOBCEIHEBHOI KU3HU

11.17

[TpuBoaNTH mpHUMEpHl BKIIAZa POCCUHCKUX U 3apYyOESKHBIX YUEHBIX -
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MTPOIIECCOB OKPY>KAIOIIEr0

MuUpa, B pa3BUTUC TCXHUKHU U TEXHOIOr Ui

11.18

Hcnonb30BaTh TEOPETUYECKHE 3HAHHS 1O (PU3UKE B MOBCEIHEBHOMN
KU3HM I oOecriedueHuss O€30MacHOCTH MpU  OOpalieHUH C
npubopaMu W TEXHUYECKUMH YCTPOHCTBAMHM, JJIS COXPAHCHHS
3I0pOBbSI M COOJIFOJICHUS HOPM DKOJOTHYECKOTO TIOBEACHHUS B

OKpYyXarollen cpese

11.19

PaGotate B rpyrre ¢ BBIIOJTHEHUEM Pa3IUYHBIX COIIMAIBHBIX POJIEH,
[UTAHUPOBaTh ~ PabOTy  TPYNIBL,  pPalMOHAJIBHO  paCIpENeNsiTh
0053aHHOCTH ¥ TUIAHUPOBATh JEATENBHOCTh B HECTAaHAAPTHBIX
CUTyallUsAX, aJCKBAaTHO OLICHMBATh BKJAJ Ka)XKJIOI0 M3 YYaCTHUKOB

IPYIIIBI B PELIEHUE pACCMAaTPUBAEMON ITPOOIIEMBI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
pa3nenaa

Koa nposepsiemoro
3JIEeMEHTAa

IIpoBepsiemMble 3JIEMEHTHI CO/IEPKAHUS

OU3UKA U METOZIbIl HAYYHOI'O IIO3HAHUA

11

duszuka — Hayka o npupone. Hayunsle
METObI I03HAHUA OKPYKaroLero mupa. Posb
DKCIEPUMEHTAa M TEOpPUU B  IIPOILECCE

MO3HAHUS MPUPOIBI. DKCIEPUMEHT B (prsuke

1.2

MopenupoBanue (GU3MUECKUX SBICHUH U
IIPOLIECCOB. Hayunslie TUIIOTE3BI.
dusnueckue 3aKoHbl U Teopuu. ['paHulel
IPUMEHUMOCTH  (PU3MUECKMX  3aKOHOB.
IIpunnun coorBerctBuss. Pomp u  mecto
¢u3ukn B (QoOpMHpPOBAHHHM COBpPEMEHHOU
HAay4yHOM KapTHHBI MHPA, B IPAKTHYECKOH

NEeATEeIbHOCTH JTI0JEH

MEXAHUKA

#H#Part##KUHEMATHUKA

211

Mexannueckoe JIBUKEHUE.
OTHOCUTENBHOCTD MEXaHUYECKOIr 0

nerkeHust. Cucrema orcuéra. Tpaekropus

2.1

212

[Tepemernienue, ckOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHasi  CKOPOCTb) M YCKOPCHHE
MaTepHAILHONW TOYKH, UX MPOCKIMH HAa OCH
CUCTEMBI KOOPJIMHAT. CroxeHue

NIEPEMELICHUN U CII0)KEHHUE CKOPOCTEN

213

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHEUHOE IBUKEHUE. I'paduku
3aBUCUMOCTHU KOOpIWHAT, CKOPOCTH,
YCKOpEHHS, MyTH u nepeMenieHus

MaTepHaHBHOﬁ TOYKH OT BpCMCHU




214

CBoOosHOE nazicHue. Y CKOpeHHue

CBOOOIHOr 0 NaJgcHus

2.15

KpuBonuneitHoe nBuxeHue. PaBHOMepHOe
JIBW)KEHUE  MaTEpUaJbHOM  TOYKH IO
OKPYKHOCTH. YTJIOBas CKOpPOCTb, JIMHENHas
CKOPOCTb. ITepuon u 4acToTa.

LleHTpOCTpEeMUTEIBHOE YCKOPEHHE

2.16

TexHuueckne  yCTpOWCTBA:  CHUJIOMETD,
JBUKCHUE CHApSIOB, LICTIHBIE U PEMEHHBIC

nepeaadyun

2.1.7

IIpakTnyeckue padoThI. N3mepenune
MIHOBEHHOHM  ckopoctH.  MccnenoBanue
COOTHOLIEHMUS MEXIY Iy TSMH,
IIPOMICHHBIMM TEJIOM 32 I10CJIEI0BATEIIbHBIE
paBHbIE  IIPOMEXYTKH  BpEeMEHM  IIpH
PaBHOYCKOPEHHOM JIBUKEHHHM C HayaJbHOU
CKOpPOCTBIO, paBHOM Hymo. M3ydeHue
JIBIDKEHMSI IIapUKa B BS3KOW IKUAKOCTH.
W3yueHne JABWKEHUS Tena, OpOIIEHHOTO

rOprU30HTAJIBHO

2.2

#iPar## IMHAMUKA

221

[Ipunuun  oTtHocuTenbHOCTH  [anmuies.
ITepBbiii 3axkoH HeroToHa. MHepumaibHbIE

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHIun cynepnosuiuu

CHIJI

2.2.3

Bropoit 3akon HreroTOHa A7 MatepualibHOU
TOYKM B MHEPLUHUAIBHOM CHCTEME OTCUYETA
(UCO). Tperuit 3akoH Hprorona amus

MaTCpUaJIbHBIX TOYEK

224

3akoH  BceMupHoro TsaroreHus. Cuia
Tsoxectd. llepBas kocMmuueckass CKOpPOCTb.

Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHs
CKOJNIL)KEHHSI W  CHUJla TPEHUs  IOKOS.
Kosddunment tperus. Cuna cCOnpoTUBICHHS

IIpyu IBUXKCHHUU TCJIa B JKUAKOCTH HUJIM I'a3C

2.2.7

HOCTyrIaTe.HbHOC M BpaliaTCJIbHOC ABMIKCHUC

abcomoTHO TBEPAOTO TENa

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILICHHUS.
IIneyo cumsl. Y Ca0BUS paBHOBECHUS TBEPAOrO
tena B UCO

2.2.9

TexHuyecknue yCTpPOWCTBA: MOAIIMIIHUKY,

ABWKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTueckue paboTel. U3yueHne qBUKEHHUS
Opycka 1O HAKJIOHHOW TIUIOCKOCTH TIOJ
neiicTBueM Heckolbkux cui. MccnmenoBanume
3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIOLIUX
B AedopMHUpPYyEMOW TMPYKUHE M PE3UHOBOM
oOpasme, OT BEIUYUHBI HX JedopMaluu.
Hccnenosanue YCIIOBH paBHOBecCHUS

TBEPJIOrO TeJa, UMEIOIIEr0 OCh BPAIlleHUS

2.3

###Par###3AKOHBI COXPAHEHN I B MEXAHUKE

NMiynsc MaTepuanbHOM TOYKH, CHUCTEMBI

231 MaTepUalbHBIX ToueK. MMmynbc cuiael u
M3MEHEHUE UMITYJIbca Teja
232 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeaxTuBHOE ABMKEHHE
2.3.3 Pab6oTa cuibl
234 MoOIIHOCTE CHJIBI
235 Kunernueckass  sHepruss  MarepuaabHOU
o TO4YkH. Teopema 0 KUHETUYECKOW IHEPruu
[TorenumnanbHass 3Heprus. [loTeHuunanbHas
236 SHEPrus YIpyro nedhopMUpPOBAHHON

MPY>XUHBI. HOTGHI_II/IaJILHaH OHEprusa TcCiia

BOJIM31 MOBEPXHOCTH 3EMJIU




ITorenuuanbHbIe ¥ HENOTEHIIMAIBHBIC CHJIBL.

CBs3b paGOTBI HCIIOTCHLIUAJIBHBIX CHJI C

2.3.7 HU3MCHEHUEM MEXaHUYECKOI SHEPrUu
CUCTEMBI Te. 3aKoH COXPaHEHMS
MEXaHU4YECKOU SHEPruu

2.3.8 Vrpyrue u Heynpyrue CTOIKHOBEHUS

239 TexHuueckre yCTponcTBa: IBUKECHHUE PAKET,

o BOJIOMET, KOIEp, IPYKUHHBIN MU CTOJIET

[Tpaktueckue paboTel. W3yueHue cBA3M

2310 CKOpPOCTEH Tel TMpU HEynpyrom  yuape.

HccnenoBanue cBsizu  pabOTBl  CHIIBI €

N3MEHEHHEM MEXaHUISCKOU SHEPruu Tejia

MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA

3.1

#i#Par###OCHOBBI MOJIEK VJIAIPHO-KUHETUYECKOM TEOPUU

311

OCHOBHBIE ~ TMOJIOXKEHHUSI  MOJIEKYJIAPHO-
KHHETHY E€CKOM TEOpHUH. bpoyHoBckoe
newkenue. Juddysus. Xapakrep IBUKCHHS

u BBaHMOHeﬁCTBHH HaCTHII BEIICCTBa

3.12

Mopaenu CTpoeHHs Ta30B, SKUAKOCTEH W
TBEPABIX Ted U OOBSCHEHHE CBOWCTB

BEIIIECTBA HAa OCHOBE dTUX MOJIeIeH

3.1.3

Macca wmoinekyn. Komaudectso BemiecTsa.

[TocrosinHas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. lllkana remneparyp Llenscus

3.15

Mogenr wuneadpbHoro raza. (OcCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KWHETHY €CKOU

TCOpUHU UACATIBHOI'O I'a3a

3.16

AbcomoTHas TemrepaTypa Kak Mepa cpeHei
KMHETHY €CKOU SHEpPruu TEILJIOBOIO
JIBIKEHMs yacTull ra3a. lllkama temmnepartyp

KennBuHa

3.1.7

VpaBuenne Knanelipona — MeHneneesa.

3akon JlanpToHA




3.18

I'a30BBIC 3aKOHEI. I/Isonpoueccm B 1A€CaJIbHOM
ra3c¢ ¢ N1OCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

u30TepMa, U30X0pa, u3obdapa

3.1.9

TexHuyeckue  yCTpOWCTBA:  TEPMOMETP,

O6apomertp

3.1.10

[TpakTnueckue paboTel. M3mepeHue macchel
BO3J1yXa B KJJaCCHOU KoMHaTe. McciienoBanue
3aBUCUMOCTH MEXIY napaMeTpamu

COCTOSIHHUS pa3pCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

TepMOI[I/IHaMI/I'-IeCKaH CUCTEMA. BHYTpeHH}ISI
OHCPrusd TCpMO,Z[I/IHaMI/I‘leCKOI}'I CUCTEMBI H

CIOCOOBI €€ N3MEHEHUS

3.2.2

KomuuectBo Temnotsl U pabota. BHyTpeHHss

SHEPrud OJHOATOMHOI'O UACAJIbHOI'O I'a3a

3.2.3

Buael Temionepenaun: TEMJIONPOBOIHOCTD,
KOHBEKIIMS, U3JlyuyeHue. TennoEMKOCTh Tela.
VaenpHast TEeMJIOEMKOCThL BellecTBa. Pacuér

KOJIMYECTBA TCIJIOTHI ITPU TEILIONIEPEaAUC

3.24

ITepBbrit 3aKOH TEPMOJUHAMUKH.
IIpumenenue IIEPBOTrO 3aKOHa
TEPMOJIMHAMMKHU K U30IIpoIIECCaM.

['paduueckas unTepnperanus paboThl raza

3.25

TennoBeie MammHbl. [IpuHIUINBL 1EHCTBUS
TenjaoBbIX MamuH. [IpeobpazoBaHus SJHEPruu
B TemJIOBbIX MamuHax. KoaddumumeHt
nmonesHoro geiictBus  (mamee —  KIIM)

terioBor MammmHbl. [H{ukn Kapuo u ero KIT/{

3.2.6

Bropoit 3aKOH TEPMOJANHAMUKH.
HeobpatuMocTs mporeccoB B HpHPOZE.
TenmoBele  OBUTATEIU. DKOJIOruuecKue

pO0JIEMBbI TETIJIO3HEPT eTUKU

3.2.7

TexHuueckue YCTpOMCTBA: JBUTaTElb

BHYTPEHHETO CropaHus, OBITOBOM

XOJOAWJIIBHUK, KOHAUIIUOHED




3.2.8

[IpakTrueckue paboTHI. HN3mepenue

YJEIbHOU TEII0EMKOCTH

3.3

###Par### Al PET ATHBIE COCTOSHN A BEIIIECBA. ®A30BBIE

ITEPEXO/IbI

331

[TapoobpazoBanue u KOHJICHCAIIHS.
Hcnapenne u KuneHue. YJelbHasl TEIUIoTa
napooOpa3oBaHHUS. 3aBUCUMOCTb

TCMIICPATYPbI KUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAsS W OTHOCHTEJIbHAs BIAXKHOCTh

BOo31yxa. Hacelmennslii nap

3.3.3

Teépnoe  Tenmo.  Kpucrammmueckue U
amopdHble Tena. AHHM30TPONUS CBOWCTB
KPUCTAJLJIOB. Kunkue KPUCTAJUIBL.

CoBpemMeHHbIE MaTeprabl

3.34

[InaBienre W Kpuctamum3auus. YaenbHas

TerioTa miaasieHus. Cyonumanus

3.35

VYpaBHeHue TeroBoro OagaHca

3.3.6

TexHuyeckrue yCTpPOWCTBA: TUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM

YUCJIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOT'NMH

3.3.7

IIpakTnyeckue paboTHI. N3mepenue

BJIA’)KHOCTH BO31yXa

SJIEKTPOJUHAMUKA

4.1

###Par##OJIEKTPOCTATHUKA

41.1

DnekTpu3ays TNl DJISKTPUYCSCKUN  3apsil.

JIBa BHIa SJCKTPHUYECKUX 3aPsI0B

41.2

[IpoBogHUKH, JTUBJIEKTPUKU u

MTOJIYIIPOBOAHUKHI

413

3aKOH COXpaHEHHMs AIEKTPHIECKOr 0 3apsiia

414

B3aumoneiictBue 3apsaoB. 3akon Kynona

415

Onextpuueckoe  mnone.  Hanpsok€HHOCTH

3JIEKTPUIECKOT O MOJIA. [TpuHuMI




cynepno3unuu. JIuHUM — HaNpsHKEHHOCTH

QJICKTPUYCCKOI'O I10JIA

4.1.6

PaGota cua 3MEKTPOCTATUYECKOTO MOJIS.

ITorennman. PasHocTs MOTEHIINAIOB

4.1.7

[IpoBOTHUKHN ¥ AUDJIEKTPUKU B TTOCTOSTHHOM
aNIeKTpUUeckoM mone.  J{uanekTpudeckas

MPOHHUIIAEMOCTb

4.1.8

DJIEKTPOEMKOCTb. Konnencarop.
OneKTpOoEMKOCTh TJIOCKOTO KOHJIEHCATOopa.

DHeprus 3apsHKEHHOT0 KOHAEHcaTopa

419

TexHudeckne YCTpOMCTBa: 3JIEKTPOCKOI,
AIIEKTPOMETP, SIEKTPOCTATHYECKas 3alluTa,
3a3eMJIeHH e 3JIEKTPONPHUOOPOB,

KOHJICHCATOpP, KCEPOKC, CTPYMHBII IPUHTEP

4.1.10

IIpakTnueckue paboThL. N3mepenue

MEKTPOEMKOCTH KOHJICHCATOpa

4.2

#HHPar##HIIOCTOSHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEAAX
YcnoBus  CymecTBOBaHUS  IOCTOSTHHOTO
421 UIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Cuia Toka. [TocTostHHBIN TOK
4.2.2 Hanpspkenue. 3akon OMa a1 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTUBIICHHE. Y IelbHOE
o CONPOTHUBIICHHUE BEIIECTBA
424 [TocnenoBatenbHOE, napajuiesbHOe,
o CMEIIaHHOE COeIMHEHNE TPOBOIHUKOB
Pa6ora snexkTpuyeckoro Toka. 3akoH Jxoyns
425
— Jlenna
4.2.6 MOIIHOCTB AJIEKTPUYECKOro TOKa
anekTpoaBwkymas cuna (ganee — DC) u
497 BHYTpEHHEE  CONPOTHBJICHUE MCTOYHMKA

Toka. 3akoH Oma Uit MOMHOM (3aMKHYTOM)

anekTpuyeckoi nenu. Koporkoe 3ambikanue




428

DnexKTpoHHass  IPOBOJMMOCTb  TBEPABIX
METaioB. 3aBUCUMOCTb  CONPOTUBIICHUS
METaJJIOB oT TeMIlepaTyphbl.

CBepxXnpoBOaUMOCTh

429

OnexTpudeckuil Tok B Bakyyme. CBolicTBa

ANIEKTPOHHBIX ITyYKOB

4.2.10

ITorynpoBOIHUKH. CobcTBeHHas u
IpUMecHas IPOBOUMOCTb
NOJyNpoBOAHUKOB. CBOICTBa p-h mepexosa.

[TonmynpoBOHUKOBBIE TPUOOPEI

4211

ONeKTpUYeCKud TOK B  BJIEKTPOJMTAX.
DNeKTponuTHYECKas JUccoLanusl.

DIIEeKTPOIu3

4212

DIIeKTpUIECKUI TOK B rasax.
CaMOCTOATENRHBIE M HECAMOCTOSITEIHHBIN
paspsia. PaznuuHbie TUIBI CAMOCTOSTEILHOTO

pazpsna. Monnus. [lnazma

4213

TexHuyeckue  yCTpPOMCTBA:  aMIIEPMETD,
BOJBTMETP, PEOCTAT, MCTOYHUKH TOKA,
AJIIEKTPOHArpeBaTENIbHBIC npudopHI,
JIEKTPOOCBETUTENbHBIE puoOOpHI,
TEPMOMETP  CONMPOTUBJICHUSA, BaKyyMHBIH
IUOJ, TEPMUCTOPHI U  (OTOPE3UCTOPHI,

HOJIynpOBOI[HHKOBLIfI AUO0oJ, raJlbBaHHUKa

4.2.14

[IpakTtrueckue paboTHI. N3zyuenue
CMELIAHHOT' O COEIUHEHUSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHHMKA TOKa M €ro
BHYTpEHHEro cornpotusieHus. Habmonenue

AIIEKTPOIIU3a

11 KVIACC

Kon
pasaeiia

Koanposepsiemoro
3JIeMEeHTAa

HpOBepﬂeMLIe 3JEMEHTHBI COACPKAHUA

4

OJIEKTPOAMHAMUKA




4.3

###Par##H#MATHUTHOE I1OJIE. QJIEKTPOMATHUTHAA

VHAYKIUS

43.1

ITocrossuubple MarauTel. B3anMmonencreue

IIOCTOAHHBIX MarHuTOB

4.3.2

MaruutHoe mnoje. BekTop MarHuTHOMR
uHayknuu. IlpuHnun — cynepro3uiumu.
Jluann marnutHOM MHAykuuu. Kaptuna
JMHUM MarHuTHOM MHIAYKLUU — TOJIA

IIOCTOAHHBIX MarHuTOB

4.3.3

MaruuTtHoe 1oj€e MPOBOJHHMKA C TOKOM.
Kapruna nuHuii noas JIMHHOTO MPSIMOTO
MPOBOJAHUKA M 3aMKHYTOTO KOJBIIEBOIO
MPOBOJAHUKA, KATYIIKH C TOKOM. OmBIT
Opcrena. BzaumopelcTBue npoBOJHUKOB

C TOKOM

43.4

Cuna Amnepa, e€ MOAYJIb U HAIIPABJICHHE

4.3.5

Cuna  JlopeHma, €€ wMomyJip H
HampaByicHHE. JIBM)KEHUE 3apsiKEHHOM
YaCTHUIIBI B OTHOPOJTHOM MarHUTHOM II0JIE.

Pa6oTa cuier JIopenna

4.3.6

SIBiieHHE 3IIEKTPOMArHUTHON MHIYKIIUU

4.3.7

ITotok BCKTOpPA MarHUTHOM UHAYKIOUU

4.3.8

S/C WHYKIUH. 3akoH

ANEKTPOMarHuTHOW nHAYKIuu dapanes

4.3.9

BuxpeBoe anextpuueckoe mnoae. IC
HHAYKIIUU B IMPOBOAHUKE, ABUKYIICMCI
HOCTYIATENbHO B OZHOPOJTHOM

MAargiuMTHOM IIOJIC

4.3.10

[TpaBuio Jlenna

4311

NHAyKTUBHOCTS. SIBnenue

camonHaykuuu. DJ1C caMOMHAYKIIMU

4.3.12

3Hepr1/1$[ MAarovTHOI'O IIOJIA KaTyHIKUu C

TOKOM

43.13

DJEKTPOMarHUTHOE I10JIE




Texuuueckue YCT’pOI‘;ICTBai IIOCTOAHHBIC

MAarHuThl, 3JIEKTPOMATrHUTHI,
43.14 JJIEKTPOABUraTEIlD, YCKOpUTEIH
AJIEMEHTAPHBIX ~ YaCTULl, WHIYKIHOHHAS
neyb
[IpakTueckue paboTHL. H3yuenue
MarHUTHOTO TMOJIA KaTyIIKH C TOKOM.
4315 HccnenoBanue JEeWCTBUS MOCTOSHHOIO

MarHuTa Ha pamMKy C TOKOM.
HUccnenosanue SIBJICHUS

3JEKTPOMAarHUTHOW MHAYKIUH

KOJIEBAHH A 1 BOJIHBI

5.1

#HPartHHMEXAHWYECKUE N OJIEKTPOMAI' HUTHBIE

KOJIEBAHUA

511

Konebarenpuas cucrema. CBoOonHbie
koneOanus. ["apMoHHMUYECcKUEe KojaeOaHMs.
[lepuon, dacrora, ammiutyaa u dasa

KOJIeOaHuit

5.1.2

IIpyxuHHBIM MagTHUK. MaTemaTudeckui

MasiTHUK

5.13

VYpaBHEHHE TapMOHUYECKHX KOJICOAHUH.
Kunematnueckoe ¥ JIMHAMHUYECKOE

OIHCaHHe K0Jje0aTeIbHOr O JABUXXCHUSA

5.14

IIpeBpamenne JHEPIruu pu
rapMOHUYECKUX  KoseOaHusx.  CBs3b
aAMILIMTYABI Kose0aHui HCXOIHON
BEJIMYMHBI C aMIUIUTYJaMU KoJjieOaHui eé

CKOpPOCTHU U YCKOPEHHUS

5.15

KonebartenpHpiii  koHTYp. CBOOOAHBIE
3IIEKTPOMArHUTHBIE KoJsieOaHus B
UJCATBHOM  KOJeOaTeNbHOM  KOHTYpE.
AHanorusi MexAy MEXaHHYECKUMH U
AJIEKTPOMAarHUTHBIMU KoJe0aHUsIMHU.

®opmyia TomcoHa




5.1.6

3aKkoH COXpaHCHUA SHEPruu B NACaJIbHOM

K0J1e0aTeIIbHOM KOHTYpE

5.1.7

BriHyX)1eHHbIE MEXaHUYECKUE
konebanus. Pesonanc. PesonanchHas
KpHUBas. BoIHyX1€HHBIE

QJICKTPOMArHuTHBIC KoeOaHMusI.

5.1.8

Ilepemennblii  Tok. CHHYCOMIAIbHBIN

[IEPEMEHHBIN TOK.

5.19

MomHocTh IIEPEMEHHOI0O TOKa.
AMILUIMTYIHOE U IEUCTBYIOLIEE 3HAUCHUE

CHUJIbI TOKAa U HAIIPAKCHU A

5.1.10

Tpancdopmarop. [Tpoussoactso,
nepeqayda v noTpedsieHrne 3J1eKTPUY ECKOM
SHEPruh. OKOJOTMYECKHE PHUCKU IpHU
MIPOU3BOJICTBE DJIEKTPUUYECKON SHEPIHH.
KynbTypa HCI0JIb30BAHUS

AJIEKTPO3HEPTUH B IIOBCEIHEBHOM KU3HU

5.1.11

TexHudeckne yCTpoicTBa: ceiicMorpad,
BIIEKTPUYECKUU 3BOHOK, JINHAU

QJICKTpOoICpcaaqd

5.1.12

ITpakTnueckue pabotel. HMccnenoBanue
3aBHCHUMOCTH TEPHOAA MAJIBIX KoJeOaHMit
rpy3a Ha HATU OT JJIMHBI HUTH U MAacCChI
rpy3a. MccienoBanne nepeMeHHOTO TOKa
B LENH u3 IIOCJIEI0BATEIBHO
COEIMHEHHBIX KOHIEHCATOPa, KaTYIIKH U

pe3ucTopa

5.2

#HPart#HHMEXAHWYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHudeckue BOJIHBI, YCIIOBUS
pactipoctpanenus. Ilepmon. CxkopocTth
>21 pacrpocTpaHeHHsi W JJIMHA  BOIHBIL.
[ToriepedHblie ¥ TPOAOIHHBIE BOJIHBI
500 ###Par### Nutepdepenuns u nudpaxus

MCXaHUYCCKUX BOJIH




5.2.3

3Byk. CKopocTh 3ByKa. [ pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3ByKa

5.2.4

DJIEKTPOMArHUTHBIE  BOJHBL. Y CIIOBUS
W3JIy4EHHUsI JIEKTPOMArHUTHBIX  BOJIH.
B3aumHas opuenTanus BektopoB E, B u v

B 2JIEKTPOMAarHUTHOW BOJIHE B BAKyyMe

5.25

CBoiicTBa  3JIEKTPOMarHUTHBIX  BOJIH:
OTpa)X€HHE, MPEIIOMIICHHE, TOIIPU3AIINS,
mudpaknusi, uHTephepeHus. CKopocTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.
IIpumeHeHue 31eKTPOMarHuTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpyHUMOBI paJuOCBSI3U U TEJICBHICHUSA.
Pagunonokanus. DJIEKTPOMarHuTHOE

3arps3HEHHE OKPYKAIOMIEH Cpelibl

5.2.8

TexHuueckne yCcTpoicTBa: My3bIKaJbHbIE
UHCTPYMEHTHI, yJIbTPa3ByKOBas
JIMarHOCTUKA B TEXHUKE M MEAMIIUHE,
pamap, paguONpUEMHHMK,  TEJIEBHU30D,

aHTeHHa, Tenepon, CBU-neun

5.3

#H#HPartt#HOIITUKA

531

[IpssmonuHeitHOE pacnpocTpaHeHue

CBETa B OJHOPOAHOM cpene. JIyd cBeTta

5.3.2

OTtpakeHue cBeTa. 3aKOHBI OTpPaXKEHHS
cseTa. [locTpoenne n300pakeHuii B MI0CKOM

3epKaie

5.3.3

[Tpenomienue cBera. 3aKOHBI MPEIOMIICHHUS
CBeTa. AOCOIIOTHBIA IOKa3areib

MIpEeTOMIICHUS

5.34

Iomxoe BHYTpPEHHEE OTPAKECHUE.
IIpenenbHBI yros NOJHOTO BHYTPEHHETO

OTpaKeHUS




5.35

Hucnepcusi cBera. CIlOXHBIA COCTaB

Oenoro ceera. Lser

5.3.6

CoOuparone U pacceuBarOLIUe JIMH3bI.
Tounkas nuH3a. DoOKycHOE paccTOsITHUE U
ONTHMYECKasT CWJIa  TOHKOM  JIMH3BL
[TocTpoenue U300 paKeHHH B
COOMpAIOINX M PACCEHBAIOLINX JIMH3AX.
dopMyna TOHKOW JHH3BL. YBEIUYEHHE,

JIaBaeMoe JUH30MH

5.3.7

HpeIICJ'II)I IIPUMCHUMOCTU

FeOMeTqueCKOﬁ OIITHUKH

5.3.8

Wnrtepdepenuust ceera. KorepeHTHble
UCTOYHUKU.  YCIOBHA  HaOMOIEHUS
MaKCUMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHOM KapTUHE OT JABYX

CI/IH(l)aSHI)IX KOIr'€pCHTHBIX HCTOYHUKOB

5.3.9

Hudpakumss  cBera.  Judpakiumonnas
pemérka. YcinoBue HaOIIOICHUS TJIABHBIX
MaKCUMYyMOB npu najgeHUN
MOHOXPOMATHYECKOTO CBETa Ha

TU(PPAKIIUOHHYIO PEIIETKY

5.3.10

ITonspuzanus ceera

5.3.11

TexHuueckue yCTpOMCTBA: O4YKH, JYIa,
¢doroannapaT, MpPOEKIMOHHBIN ammapar,
MHUKPOCKOI,  TEJIECKOI,  BOJOKOHHAas
ONTHKa,  JU(pPaKUMOHHAs  peléTka,

HOJISIPOU

5.3.12

[Ipaktnueckne  paborel.  M3mepeHue
nokasarens npeiomieHus. MccnenoBanue
CBOMCTB  HM300paKeHWW B  JIMH3aX.

HaGnronenne nucnepcun cBera

BJIEMEHTbI CHELIMAJIBHOW TEOPUM OTHOCUTEJIBHOCTU

6.1

['paHubl TPUMEHUMOCTH KJIACCHYECKON
MEXaHHKH. IToctynaTel TEOPUU

OTHOCHUTCIBHOCTHU: HWMHBApPUAHTHOCTD




MOAYJIL CKOpPOCTH CBC€Ta B BaAKYYMC,

MIPUHIIMI OTHOCUTENIbHOCTH DUHINTEHHA

OTHOCHTEIIBHOCTh OOJHOBPEMCHHOCTH.

6.2 3aMe[UIeHHEe BpPEMEHHM M COKpallleHue
JUTUHBI

6.3 DHEeprusi U UMITYJIbC CBOOOTHOM YaCTUIIBI
CBsI3p MacChl C DHEPrueil M MMITYJIbCOM

6.4 CBOOOJHONM dYacTULIB. DHEpPrusi IMOKOs

CBOOOIHON Y4aCTHUIIbI

KBAHTOBAS ®U3UKA

7.1

#it#Par####JIEMEHTBI KBAHTOBOM OIITUKU

711

®oronsl. Popmyna Ilnanka  cBsa3m
sHepruu GOTOHA C €T0 YACTOTON. DHEPrus

U UMITYJbC (OTOHA

7.1.2

OtkpeITHE u HCCJIEI0BAHUE
¢doroaddexra. Onbitel A.I'. Cronerona.

3akoHbl poTodddexTa

7.1.3

VYpaBHeHue OUHIITEHA ISt

doroaddexra.  «KpacHas  rpanuma»

doTorhdekra

7.1.4

JlaBnenue cBera. OnbiTel I1.H. JIeGeneBa

7.15

XUMHUECKOE JIENCTBUE CBETA

7.1.6

TexHuueckne ycTpoicTBa: (pOTOIIEMEHT,
dboTogaTUHK, COJTHEYHAs Oatapes,

CBETOOHOA

7.2

CTPOEHUE ATOMA

721

Mogaens atoma ToMmcoHa. OIBITE
Pesepdopaa mo uccienoBaHUO CTPOCHUS

aTomMa. HnaHeTapHax MOJICIIb aTOMa

71.2.2

[Tocrymater  bopa.  M3nydenue wu
MOTJIONIeHHEe (OTOHOB TPH TEPEeXoe
aToMa C OJHOTO YPOBHS DJHEpPruu Ha

apyroi.  Bwuasl  cmektpoB.  Cnektp

YpOBHEH 3HEpruu aToMa BoJ10poja




7.2.3

BomnnoBele cBoiicTBa yacTtull. BoOJIHBI 1€
bporins. KopnyckynsipHO-BOJIHOBO
nyamusMm.  Jludpakous SJIEKTPOHOB Ha

KpHUCTaJIIaX

7124

CrioHTaHHOE U BBIHYKACHHOC U3JTYUYCHUC.

YcTpolicTBO M MpUHIIUT pabOTHI JTa3epa

7.25

TexHuueckne yCTpOUCTBA: CIEKTPaIbHBIN
aHaJn3 (CIEKTPOCKOM), J1a3ep, KBAaHTOBBIM

KOMITBIOTED

7.2.6

ITpaktnueckue pabotel. HabGmonenue

JIMHEN4aToro CIeKTpa

7.3

ATOMHOE A/1PO

7.3.1

MeTonbl HaOMIOACHUS W PErHCTPALHH

QJICMCHTAPHBIX YaCTHUIL

7.3.2

OTKpeITHE PAaIUOAKTUBHOCTU. OTMBITHI
Pesepdopna mo omnpeneneHuro cocraBa
panvoakTHBHOrO wu3mydeHus. CBoicTBa
anbda-, Oera-, raMMa-u3Jy4eHusl.
BrmusiHue paanoakTUBHOCTH Ha JKUBBIE

OpraHU3Mbl

7.3.3

OTkpeITHE  TOpPOTOHA M HEUTPOHA.
Hyxnonnas mozgens siapa ['eiizenOepra —
WBanenko. 3apan sapa. MaccoBoe yucio

snpa. M3otomnsl

7.3.4

Anbda-pacnan. DJIEKTPOHHBIH u
MO3UTPOHHBIN  Oera-pacmaa. ['amma-
U3JIlydeHHE. 3aKOH  pPaJuOaKTUBHOIO

pacnazia

7.35

OHeprusi CBSI3M HYKJIOHOB B spe.

SAnepubie cuibl. [ledexTt maccsr spa

7.3.6

Anepusle peakuuu. JlenmeHue M CHHTE3

saep

7.3.7

Anepusiii  peaktop.  TepmosiaepHsii

cunte3. IlpoOmemMbl W  MEPCHEKTHBHI




HﬂepHOﬁ OHCPI'CTUKHU. OKOJIOTUYECKHE

ACIIEKTHI SIZIEPHON SHEPTETUKHU

7.3.8

OnemeHTapHble  4acTuipl.  OTKpbITHE
ITO3UTPOHA. DyHIaMEHTaIbHbIE

B3aHMOJICHCTBUSI

7.3.9

TexHuueckne yCTpOWCTBA: JO3UMETD,
Kamepa BuibCoHa, SAEpHBIM peakTop,

aToMHag oomOa

7.3.10

[Tpaktuueckue pabotel. HMccnenoBanue
TPEKOB 4acTHIL (mo IrOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3mHoro neba. Cospe3ausi, sSpKue

3Bé?>I[BI, NJIaHCThI, UX BUAMMOC IBHKCHHC

8.2

ConHeynas cucreMa. llimaHeTbl 3eMHOI
rpynmnbl.  [[ma”HeTel-TUTaHTBl W UX
CIyTHUKH, KapJIMKOBbIC TUIaHEThl. Masbie

Tena COMHEUHOUW CUCTEMBI

8.3

Comnne, Qortochepa u  armocdepa.

ConHeyHass akTHBHOCTBD

8.4

Ncrounuk sHeprun ConHia u 3B€371

8.5

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH:
Macca, CBETUMOCTb, pajnyc, TeMIIEpaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPaJbHBIM KJIACC — CBETUMOCTBHY.
3BE3BI  TUVIABHOM  IOCNIEAOBATENBHOCTH.
3aBUCHUMOCTb «Macca — CBETMMOCTbY» IS

3B€3]1 IJIABHOM I10CIIEN0BATEILHOCTH

8.6

#H##HPar###BHyTpeHHee CTpoeHue 3BE3.
CoBpeMeHHbIE MIpECTaBICHUS 0
MpOUCXOXKAeHU U sBomonuu ConHoa u

3BE3/1. DTanbl JKU3HU 3BE3]T

8.7

Mneunsiii Ilyte — Hama ['anakrtuka.

CnupansHast ~ cTpykTypa  lamakTukwy,




pacnpeneneHue 3BE3, rasa U IbUIM.
[Tonoxxenne u paBmxenue ConHua B
lanaktuke. Ilnockas u chepuyeckas

nojcucTeMbl [ ajlakKTUKU

8.8

Tumel ramaxktuk. PagmorajgakTuku U

KBa3zapbl. YEpHBIE IBIPHI B pax ralakTHK

8.9

Bcenennasa. Pacmmpenue BceneHHOI.
3akon XaO0ma. Pa3Oeranme rajgakTHK.
Bospact u pamumyc BceneHnHol, Teopus
bonbmoro B3peiBa. Mojnenb «ropsiuen

Bcenennoit». PennkroBoe nznydenue

8.10

MacmwitabHas  ctpykrypa BceneHHoM.
Mertaranaktuka. Hepeménasie mpoOiemMsl

aCTpOHOMUHU
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