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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEGHUSI OCHOBHOW 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Ttaxxe c¢ yu€toM QenepanbHOil paboueld mMporpaMmbl BOCIUTAHUS U
KOHLIETIIIMY IpenojaBanus yueOHoro npeamMera «dusuka» B 00pa30BaTENbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3YIOIIUX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3MKE HaIpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JESTeNbHOCTHOTO  moaxoaa. llporpamma 1o  (QU3MKE  COOTBETCTBYET
tpedoBanusiM OPI'OC COO k mIaHUpPYyEMBbIM JUYHOCTHBIM, MPEAMETHBIM U
METaIpeAMETHBIM pe3yJIbTaTaM 00y4YeHUs, a TAKKE YUUTHIBAET HEOOXOIUMOCTh
peanu3aluyd  MEXNPEIMETHBIX CBA3€d (PU3HKKM C €CTECTBEHHO-HAy4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE LENH W3YYECHHS
(U3HKM Ha YpOBHE CpelHEro o01ero o0pa3oBaHusl, IIIAHUPYEMBIE PE3YIbTAThI
OCBOCHHMSI Kypca (PU3MKHU: JUYHOCTHBIE, METallpeIMETHbIC, MpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEJAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0ydeHusl.

®u3rka Kak Hayka o HauOosiee OONIMX 3aKOHaX NPHUPOABI, BBHICTyNas B
KauyecTBe y4dyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMA 00 okpyxkawomem wmupe. IlkonbHbIA Kypc (Qu3ukm —
CUCTEMOOOpPa3yOIMi Il  €CTECTBEHHO-HAYYHBIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLECCOB U SIBJICHUH,
M3ydyaeMbIX XHUMHEH, Ouosiorued, puznueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpeneiseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUuKH,
TPaHCIIOPTa, OCBOEHUSI KOCMOCA, MOJIYYEHHUS! HOBBIX MaTEPHAJIOB C 3aJJaHHBIMHU
CBOMCTBaMH M JApyrux. W3yueHue @U3MKM BHOCUT OCHOBHOM BKJIAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYarolmuxcsi, B
(opMHpOoBaHWE YMEHUW MPUMEHSTh HAYYHBIM METOJ MO3HAaHUA MpU
BBINIOJIHEHUY UMHU YYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy kypca (usuku ajis ypoBHSI CpeAHEro oOmiero oOpa3oBaHUs
MOJIOKEH P HAEH, KOTOPbIE MOXHO pacCMaTpUBaTh KaK MPHUHIMIBL €ro
MOCTPOEHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3zesioB (PU3UKHU, BKIIOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsgeTcs
(dbopMHpoBaHKE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaivs mpearnosiaraeT UCHOJb30BaHUE
F'YMaHUTAPHOTO MOTEeHIMANIa (U3HUYECKON HAayKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3ukM Cc pa3BUTHEM OOIIEeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.



Hoes npuxnaonoii manpasnennocmu. Kypc ¢usuku mnpeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEACTBOM BBEIEHHUS JIIEMEHTOB
COJIEp)KaHus, TOCBSIIEHHBIX SKOJIOTHYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CYKICHUS
npoOiieM  palMoOHaIbHOIO  TMPHUPOAOIOJB30BAHUA U DKOJOTHYECKOH
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3UKH Ha YPOBHE CPEIHEro 0OIIero
oOpa3oBaHUs SBISIOTCS pU3NYECKre TeopuH (POpMUPOBAHUE TPECTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNUECKON TEOpUH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MPHUPOJAE, TPaHHUIIAX
MPUMEHUMOCTH TEOpUM, IJIsl OMUCAHUS €CTeCTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-ESTENbHOCTHBI TOMX0J B Kypce (HU3UKH peanu3yercs
MPEXKIE€ BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€SITEIbHOCTH
oOyuatomuxcs. [lns 6a30Boro ypoBHsSI Kypca (PU3HKA — 3TO HCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOphle B mporpamme Mo (u3uke OObEIUHEHBI B OOIIUNA CIHCOK
YUYEHUYECKUX TMPaKTHUYECKUX paboT. BeineneHne B yKa3aHHOM T€pEYHE
71ab0paTOPHBIX padOT, MPOBOIMMBIX AJISi KOHTPOJS M OIIEHKH, OCYIIECTBIISETCS
ydacTHUKaMH 0Opa3oBaTeNbHOTO TMpollecca HCXOoIsi M3  0coOeHHOCTeH
IJJAHUPOBAHMS U OCHallleHHus KaOuHera ¢usuku. IIpu sTomM obecneunBaeTcs
OBJIaJICHHE OOYyYaAIOIMMHUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
WCCJIETOBAHMS 3aBUCUMOCTEN (PU3MUECKUX BETUYMUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

bonpiioe BHUMaHME yneNseTCs PEHICHHIO PACUYETHBIX M Ka4eCTBEHHBIX
3anad. [Ipy sTOM amst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (PU3UYECKOW MOJENbIO, TMO3BOJIIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX pazaenoB. g KavyeCTBEHHBIX 3a7ad MPUOPUTETOM
ABIIIOTCS 3aJaHUs HAa OOBSICHEHHE TPOTEKaHWS (PUINUYECKUX SIBICHUNA U
MPOIIECCOB B OKPYXKAIOIIEH >XKU3HU, TpeOyrolue BbIOOpa (HU3NYECKON MOACIH
JUIS CUTYalluy TPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOecreueHui0 yueOHOro rmpoiiecca 0a30BBbI YpOBEHb Kypca
GbU3UKM Ha YpPOBHE CpEAHEro oOluiero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (DU3UKHU WJIM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHETa MPEAMETOB €CTECTBEHHO-HAy4YHOro MLHKiIa. B kabuHeTe (Qu3NKu
JOJDKHO OBITh HEOOXOAMMOE J1abOpaTopHOE O0OPYJOBaHUE JJISl BBHINOJIHEHUS
YKa3aHHBIX B TporpamMMme 1o (PHU3UKE YYCHHUYECKUX MPAKTHYECKUX paboT u
JEMOHCTPAIIMOHHOE 000py/I0BaHHE.

JleMoHcTpanimoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUM C
NPUHIATIOM MHHUMAIbHONW JTOCTATOYHOCTH U OOECIEYMBAET MOCTAHOBKY
MEPEUYNCIICHHBIX B MpOorpaMMe Mo (HU3UKE KIIOYEBBIX IEMOHCTPALUNA IS
UCCIICJIOBAaHMUSI HM3y4aeMBbIX SIBICHUH MW TIPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe oOOpyIOBaHUE ISl YUYEHHUECKUX MPAKTHUYECKUX padoT
dopMupyeTcs B BUJE TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIeYMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOpHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOEHBI HAa KOMILJIEKCHOM



MCIOJIb30BAaHUHU AHAJIOTOBBIX U IU(PPOBHIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOPUid.
OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHrEe WHTEpECa M CTPEMIICHHS OOYYaIOMUXCS K HAYIHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIBHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUS |
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOMICHUS K OKPYXKAIOIUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTara MU3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUe YMEHUN OOBSCHATH SIBICHUS C HCIOJb30BaHUEM
(bu3rUecKrX 3HAHUHM M HAYYHBIX JOKA3aTEIbCTB;

(hopMupoBaHUE TIPEACTABICHUN O PO (DU3UKH IIJIST PA3BUTUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX 1eei 00eceunBaeTCs peleHNeM CISAYIONUX 3a1a4 B
npoIiecce u3ydeHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpETEeHUE  CHUCTEeMbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUAX, BKJIOYAas  MEXAHHUKY,
MOJIEKYJIIPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

(popMHpOBaHWE YMEHUN MPUMEHATH TEOPETHUYECKUE 3HAHUS s
OObsICHEHUS (PUBMYECKUX SBJICHUW B MPUPOAEC U ISl TNPUHSATUA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEUIEHUS Pa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3nUecKol MOJENbI0, 3a4ad, MOJPA3yMEBAIOIINX CAMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIeKBAaTHOW YCIIOBUSIM 3a]1a4H;
MMOHUMaHUE (PU3NYECKUX OCHOB M IMPHUHIIUIIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB W  TEXHOJOTMYECKHUX TMPOLECCOB, HUX BIMSHUSA Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHUE METOJAaMHU CaMOCTOATENLHOTO IIJIAHUPOBAHMS U IPOBEICHUS
(U3HUECKUX 3KCIEPUMEHTOB, aHAJIW3a U UHTEPHPETALUA HHPOPMALIUH,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

CO3JaHue  yCIOBUWA 1 Pa3BUTHS  yMEHUU MIPOEKTHO-
HCCJIEI0BATENILCKOM, TBOPUECKOU IESITETbHOCTH.

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEAHEr0 OOLIETrO
obOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraemelii B mporpamMMe 1o (pu3MKe TepedeHb JTabOpaTOpHBIX U
MPAKTHYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YUYUTENb JIeJaeT BHIOOP
MpOBEJeHUS 1a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHUIYaTbHBIX
ocoOeHHoCTe| oOy4Jarouuxcs.



COILEPKAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupozae. Hayunsle METONBI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopenupoBanue (U3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
duzuyeckue 3aKOHbI M TEOpPUU. ['paHUIBl NPUMEHUMOCTH (PU3UUECKUX
3aKOHOB. [[pMHIIMIT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B OPMUPOBAHUU COBPEMEHHON HAy4YHOH KapTHUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paszpnes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOCKIMU HA OCHU CHUCTEMbl KOOPJUHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUsA, MyTH U TEpeMEIICHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOoiHOE TIafieHne. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonuueitnoe nBuxeHue. JIB>keHHE MaTepHalbHOM TOYKH 10
OKPYXHOCTH C MOCTOSSHHOM TI0 MOJIYJII CKOPOCTBHIO. YTJOBas CKOpPOCTh,
nuHenHas ckopocth. Ilepuoa m uvacrota obOpamenusi. LleHTpocTpemuTensHoe
YCKOpEHHE.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETD,
JBIKEHUE CHAPSOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mopnenb CUCTEMBI oTCcuéTa, WUTIOCTpalUsT ~ KUHEMaTHYECKUX
XapaKTePUCTUK JBUKECHUS.

[IpeobpazoBanue ABUAKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM IIPOCTPAHCTBE.

HaGntonenue nBUKeHUS Tena, OPOIIEHHOTO MOJ YIVIOM K TOPHU30HTY H
TOPU30HTABHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

HanpagpieHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABMIXKEHUSI C  IEJIbIO  OMpejecHus
MTHOBEHHOW CKOPOCTH.

UccnenoBanue COOTHOIIECHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHBIE pPaBHBIE MPOMEXKYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTH.

N3yuenune nBuxeHus Tejia, OPOIIEHHOTO TOPU3OHTAIIBHO.



Tema 2. lunamuka

[Ipuauun  otHocutenvbHOCTH [amunesa. IlepBeii  3akoH  Herotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoil 3akoH
Herorona pma wmarepumaneHOM TOukM. Tpetunt 3akoH Herootona s
MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro tsiaroreHus. Cuna Tsokectu. IlepBasg kocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (IOKos, CKOJbXEHUs, kKaueHwus). Cuiia TpeHwus.
Cyxoe Tpenue. Cuia TpeHHUs CKOJIbKEHUS U cuiia TpeHus nokos. Kosddunnent
TpeHus. Cruia CONpOTUBIIEHUS IPH JIBH)KEHHUH TEJa B )KUIKOCTH WUJIU Ta3e.

[locTynarenbHOE M BpallaTEIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CcHJIbI OTHOCHUTENIBHO oOcu BpauieHus. [lmewo cumbl. YcinoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOJAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHeHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CiioxkeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopManuu.

HeBecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUS.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3yuyenue aBMxKEHUs1 OpyCcKa M0 HAKJIIOHHOW MJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanue ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOUIETO OCh
BpAallICHMUS.

Tema 3. 3akonsl coxpanenus 6 mMexanuke

NMnynbsc MarepuanbHOM TOYKH (Teslda), CUCTEMbl MaTe€pUalbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE MMITYJIbCA TeJla. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepHajibHOM TOYkU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTHUHU.

[ToTennmanbHas SHEPIUs. [ToTennmanbHas SHEprus  YIpyro
neopMUpOBaHHON MpyXUHBL. [loTeHIManbHas SHeprust Tena BOJMU3U
OBEPXHOCTHU 3E€MIIH.

[loTeHnumanbHple W HEMOTEHUUANbHblE  cUJbl.  CBs3b  pabOTHI
HEMOTEHIMAIBbHBIX CUJI C U3MEHEHUEM MEXaHWYECKON PHEPruu CUCTEMBbI Te.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHUE: BOJOMET, KOTIED,
NPYXUHHBIN MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yuyeHnue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOTBl CHIIBI C HM3MEHEHHEM MEXaHUYECKOM
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paszpnen 3. MosekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TMOJIOKEHUS MOJEKYJISIPHO-KMHETHUECKOW TEOpHUH H  UX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmus. Xapaxrep
JIBWKEHUSI W B3aUMOJECHCTBUS YaCTHI] BemecTBa. MOAEIM CTPOECHUSA Ta30B,
KUIAKOCTEN M TBEPABIX TEI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mojzene. Macca u pasmepsl Mosnekys. KommuectBo BemectBa. IlocTosiHHas
ABorazapo.

TertoBoe paBHOBecue. Temnepatypa u €€ wu3mepenue. Illkana
temneparyp Llenscus.

Mopnens wuaeanbHOoro Tra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUU MIEaNbHOro ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpEIHEW KWHETUYECKOM HEPTUM TEIUIOBOrO JBWXEHMS 4dacTul rasa. lllkana
temneparyp KenbsBuHa. ['a3oBele  3akoHbl. YpaBHeHue Menneneepa—
Knaneiipona. 3akon [lanerona. M3onponeccsl B HACaIbHOM T'a3€ C MTOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduyeckoe MpeACcTaBICHUE  H30IMPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHnueckue yCTpOWCTBA M MPAKTUYECKOE NPHUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OpTaHUYECKUX COEIMHEHU.

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSI.

Mopgaenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSHMS UACAIBHOIO Trasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

OmnpeneneHne Macchl BO3ayXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUN
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMud  COCTOSIHUS
pa3pexEeHHOro rasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wusMmeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHYTpeHHss1 SHEprusi OJHOATOMHOTO HICAJIbHOrO Ta3a.
Buasl Tensonepegaun: TEMmIONPOBOJHOCTb, KOHBEKIIMS, U3TyUyeHUe. Y aenbHas
TEMI0EMKOCTh BeliecTBa. KoinuecTBo TEmIOThI MpH TeIionepeaaye.



[lonstue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOAUHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOAMHAMUKH K m3omporeccam. ['papudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatumMocTh Po1IeCCOB B IPUPOJIE.

TeruioBple  mamuHbl.  [IpuHOMOBL  AEHCTBUSA  TEIJIOBBIX — MAIIMH.
[Ipeobpa3oBanus »HEPrUHM B TEIUIOBBIX MamnHaxX. KoagduuumeHT mone3sHoro
nencTBus TeruioBod MamuHbL. [{ukn KapHo u ero xkosddumueHT mone3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOI XOJIOJUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEPTUU Teja MPU COBEPUICHUH PaOOThI: BHUIET
MpoOKW W3 OYTHUIKH TOJ ACHCTBHEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TPYOKe IyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHeHue  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aamabaTHOMY paCHIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHrareisi BHYTPEHHETO CrOpaHMS,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazoevie nepexoont

[TapooOpazoBanue u KoHaeHcanusa. Mcnapenue u kunenue. AOCOMIOTHAs
M OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HacklllleHHbIN nap. YaenbHas TeoTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

TBépnoe temo. Kpucrammueckune u aMmopdHble Tena. AHU30TPONHUL
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTamu3anus. Y ieapHas Teriora rmiasieHus. Cyonumanus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHnueckue ycTpOMCTBa U MPAKTHUYECKOE MPUMEHEHHWE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH TOJyYeHHs] COBPEMEHHBIX MAaTEpUaJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHust U IJIABJIEHUSI KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepeHre OTHOCUTENIbHON BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaeKkTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnekTpu3aums Teia. OJEKTpUYECKUU 3apsad. JBa BHAA SIEKTPUYECKHUX
3apsaoB. [IpOBONHUKH, NUAJIEKTPUKUA U MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. ToudeuHbId 37€KTpUUECKHI
3apsa. DnekTpudeckoe nosie. Hanpspk€HHOCTH anekTpudeckoro noss. [Ipuauun
CYIEPIO3ULINU DIIEKTPUUYECKUX TIOJICH. JInHun HANPSKEHHOCTU
AIEKTPUYECKOTO TOJIS.



Pabora cun »snekrpocrarnueckoro noiss. IloreHnman. Pa3HocThb
MMOTEHUHAIOB. [IpOBOAHUMKM M JUANEKTPUKUM B JJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIJIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHCcaTopa.

TexHuyeckue ycTpoHWCTBAa M NPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTATHYECKasl 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoericTBre HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

IIpOBOJHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKast 3alUTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTBh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOMIAIN
IJTACTHH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUYECKON IPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKUN TOK. YCJIOBHS CYHIECTBOBAHUSA JJIEKTPHUUYECKOTO TOKAa.
Hctounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenune. 3akon OMa 115 y9acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIECHUE. YEIBbHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TAPAIENBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PabGora osnextpuyeckoro Toka. 3akoH JDxoynga—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYILAsl CUJIA U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) 3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  NPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIIIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMme. CBOKMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku.  CoOcTBeHHass W MOpPUMECHas  MPOBOAUMOCTD
MoJynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHI TOK B PpacTBOpax M  pacIUlaBax dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIU3.

DIIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITEIbHBIN
pazpsa. Monunus. [1nazma.

TexHuyeckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJILTMETP, PEOCTaT, MCTOYHUKH TOKa, BJIEKTPOHArpeBaTeibHbie NPUOOPHI,
ANIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKYYMHBIN
IUOJ, TEPMUCTOPbl U (POTOPE3UCTOPHI, MOJYIPOBOJHUKOBBIA MO,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKA U HATIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHBIICHUS UMJINHIPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHHUS M MaTepuaa.

CmeniaHHOE COEAMHEHNE TPOBOJHUKOB.



IIpsamoe wusmepeHue snexkTpoABHKylied cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit pa3psaa U IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABIKYILIEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue amektposmsa.

MexnpeaMeTHble CBA3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce oCyIecTBIsIeTCs ¢
YU4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduy U TEXHOJIOTHUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIA (aKT, TUnoresa, (pu3nvecKas BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHHWE CHCTEMbl YpaBHEHUM, JHMHEWHAass (QYyHKUUA,
napabosia, runepoosa, uX TpadUKd U CBOMCTBA, TPUTOHOMETPUUECKUE
GyHKUIHHA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U X MPOEKIMH HA OCH KOOpPAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocua: mexaHumyeckoe IBWKEHUE B JKUBOW mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEIIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SIBICHHS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX Tel,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJILIMIIHUKH, HUCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJibCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHe), ABUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM  TOJYYEHHUS COBPEMEHHBIX MaTEepUaJoB, B TOM YHCIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHUH,  BJIEKTPOCTATUYECKAs]  3aIlUTa,
3a3EMJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANEKTPOHArpeBaTebHble  NPUOOPBI,  DIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
raJlbBaHUKA.

11 KUIIACC

Paznen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

ITocrostHHble  MarHuTel. B3aumopencTBUE€  IOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMn cynepnosuuuun
MAarHuTHBIX MoJied. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHAIM MarHUTHON
WHIYKLIHUH NOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOE 10J€ MNPOBOJHHKA C TOKOM. KapThHa JMHHN HMHIYKIUU
MAarHuTHOTO MOJIA JJIMHHOTO MPSMOr0 NMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO



IIPOBOJIHMKA, Karymkud ¢ TokoM. OmnblT Opcrena.  BsaumopeiicTBue
MIPOBOJTHUKOB C TOKOM.

Cuna Amrepa, e€ MOJyJIb U HaIlpaBJICHUE.

Cuna JlopeHiia, €€ Monayib U HampablieHHE. JIBWKeHHE 3apsHKEeHHOM
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUHUH. [lOTOK BEKTOpa MarHUTHOU
MHIAYKUUU. OJEKTPOABMKYILAS CWIa WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe anexTpuyeckoe mojie. DJIEKTPOABUAKYIAS CUJIA HMHIYKIIUU B
MIPOBOJIHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CaMOMHAYKIMH. OJIEKTPOABMXKYIAs CHUja
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOiCTBA M MPAKTUYECKOE MPUMEHEHHUE: IMOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBHUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHIL], UHIYKIIMOHHAS [1E€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO MyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBieHue 3JIEKTPOMAarHUTHOM UHIYKIUH.

[IpaBuino Jlenna.

3aBUCUMOCTh  AJIEKTPOJABWKYIIEW CHJIBI HMHAYKIUU OT CKOPOCTHU
M3MEHEHUS! MArHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

N3yyeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Nccnenoanne AeMCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMAarHUTHOW MUHIYKIUU.

Paszpneu S. KoJsieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONEOAHUS

KonebarensHast cucrema. CBOOOIHBIE MEXAHUYECKHE  KOJIEOAHUS.
["apmonnueckue konedanus. Ilepuon, yactora, aMmauTyna u ¢asza KojeOaHUM.
[IpyXuHHBIN MasITHUK. Marematnueckunii MAasITHHUK. YpaBHeHHnE
rapMoOHMYeckux Kosebanuid. IlpeBpailleHne 3HEpPruM MNpuU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIC SJEKTPOMArHUTHBIC KOJICOAHHS B
UJCATBHOM KOJEOATebHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHMYECKUMHU H
ANEKTPOMArHUTHBIMU KosieOanusmu. dopmyna TomcoHa. 3aKkoH COXpaHEHHS
SHEPTUHU B UJICATHHOM KO0JIEOATEILHOM KOHTYDE.

[IpeacraBnenre 0  3aryxaromux  KojeOaHusX.  BBIHYKIEHHBbIE
MexaHudeckue kosieOaHus. Pe3oHaHc. BbIHYXIEHHBIE AJIEKTPOMATHUTHBIE
KOJIeOaHMUsl.



[lepemenHnblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIM TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbl TOKa U
HaIpsKEHUS.

Tpauchopmarop. IIpousBoncrso, nepenaya U notpedieHue
ANEKTPUYECKOM  SHEPrHMHM. OKOJOTMYECKME PHUCKM TpPHU  MPOU3BOACTBE
aneKTposHeprun. KynbTypa UCIONb30BaHUS 3JIEKTPOIHEPTUN B MTOBCEIHEBHOM
AKU3HH.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanune mapameTpoB KoyieOaTeIbHOW CHUCTEMBI (TIPYKUHHBIN WIIH
MaTeMaTUYECKUI MasiTHUK).

Hab6nronenue 3aTyxarommx KojaecOaHmii.

HccnenoBanne CBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmtonenue pezoHanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIBI TOKA U HANPSsDKEHHSI OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mociienoBaTEIbHOM COEIMHEHHHM PE3UCTOpPa, KaTYIIKH
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpeIayn.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MaNbIX KOJeOaHUI rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAacCChI Ipy3a.

HccnegoBanne TmepeMEHHOTO0 TOKAa B ILENM W3  [OCJEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaZHUMHbIE 60JIHbL

Mexannueckrue BOJHBI, yclIoBUsL pacnpocTtpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss M JAjauHa BOJHBL. [lomepeuyHble W MPOJIOJIBHBIE BOJIHBI.
WNurepdepenus u auppakuus MEXaHU4ECKUX BOJIH.

3ByK. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJH. B3aumHas opueHTanust BeKTopoB E, B, V B neKTpOMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLIMS,
mugpakuus, uareppepeHus. CKOpoCcTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMAarHUTHBIX BOJIH. [I[puMeHeHre AIeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHnueckue yCTpOMCTBA U MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JAMArHOCTHUKAa B TEXHUKE M MEIULUHE, paaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6momieecs Teo0 Kak HCTOYHUK 3BYKa.

HaGnronenue orpakeHus: U NIpeoOMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYION U
4acTOTOM KOJeOaHUi.



HccnenoBanue  CBOMCTB  3JEKTPOMArHUTHBIX — BOJIH:  OTPaXKCHHE,
npesioMIIeHUE, MOSIpU3alus, AUPPaKIHs, UHTEPPEepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsAmoiimHENHOE pPacCHpOCTPAHEHUE CBETA B
oaHOpoHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3akoHbI OTpaxeHus cBera. [locTpoenue n3o0paskeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIEHUS CBeTa. AOCOMIOTHBIN
nokasarteinb npesomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroa
IIOJIHOI'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LBer.

ColOuparomyie ¥ pacceuBaronye JWH3bL. ToHKass auH3a. POKycHOE
paccTosiHue M ONTHUYECKas cujia TOHKOW JuH3BL. [locTpoeHune m3oOpaxxeHuil B
coOupamomux ¢ pacceuBaromux JuH3ax. DdopMmymna TOHKOM  JIMH3BL.
VBenuueHue, JjaBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

BonnoBass ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMOAEHUS MAaKCHMYMOB M MHHMMYMOB B HMHTEP(EpEHLIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMIOACHUS
[JIaBHBIX MAaKCMMyMOB TIIpM MaJ€HHMH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(PaKLIMOHHYIO PEIIETKY.

[Tonapu3zanus cBera.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmapaT, MPOEKIMOHHBIA amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOUL.

Jlemoncmpayuu

[IpssiMonuHEHOE pacnpOCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mosiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habmronenue natepdepeHunn crera.

Habnronenue audpakiinm ceera.

HaOnronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

HaGnronenue nossipusaium cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nmokazartens NpeOMIICHHS CTEKIIA.

UccnenoBanue CBONCTB M300paKeHUN B JTUH3aX.

HaOmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHUAIBHON TEOPHH OTHOCUTEJILHOCTH
['paHvubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynater
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHU U
COKpAIIICHUE JIJTUHBI.
DHEPrusi U UMITYJIbC PENATUBUCTCKON YaCTHUIIBI.



CBs3p Macchl C DSHEPrUE€d W HMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®ortonbl. dopmyna Ilmanka cBs3u sHepruu (HOTOHA C €r0 YaCTOTOM.
DHeprus U UMIyJbC POTOHA.

OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.
3akonbl oTodddexra. YpaBHenue DitHmTeiiHa 11t poTtorddekra. «KpacHas
rpanuna» porosddexra.

JlaBmenue cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MPaKTUYECKOE MpPUMEHEHHUE: (POTO3IEMEHT,
dboTomaTUMK, cCoTHEUHAs 6aTapes, CBETOAHOI.

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOU IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (HoToddeKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pedepdopaa mo paccesHuio o -4acTHil.
[lmanerapuas monens aroma. Ilocrynatel bopa. M3mydyeHune u moriomeHue
(OTOHOB IpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumswl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aToOMa BOJAOPO/IA.

BonnoBeie cBorictBa wactuu. Bomuel e bpoind. KopmyckymnsipHo-
BOJIHOBOM JAyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckue ycTporcTBa M MPAKTUYECKOE NMPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JJIMHBI BOJHBI J1a3epa.

HaGnroneHnue nuHeyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomut

HaOnronenue nuHeRvyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCNEepUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpOeHHs siapa. OTKphITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO wu3nyyeHusa. CBoicTBa anbda-, Oera-, ramma-u3Iy4yeHHUs.
Bnusgnaue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbIiTHE TPOTOHA W HelTpoHa. HykinoHnHast Mmoaens siipa [elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DIEKTpPOHHBIA M TO3UTPOHHBIN Oera-pacnajg. ['amma-
U3NTydyeHue. 3aKOH paJuoakTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnsbiii peaktop. TepmosinepHbiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPTeTUKU. DKOJOTUUECKHUE ACTIEKTHI S/IEPHOU SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoabl HaOJIIOACHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.



dyHIaMeHTabHbIE B3auMOJICHCTBUS. EIWHCTBO (DU3MYECKOW KapTHHBI
MHUpa.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIIHUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopusle pabomeol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuTUsA acTpoHOMuHW. lIpHkiIamHOE W MHPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHUHU.

Bun 3Bé3nHoro Heba. Co3Be3nus, ApKHE 3BE3MbI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Comnnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum CoJiHIIa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpalbHBIM KIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIs 3BE3]l TVIABHOW IMOCJEN0BATENLHOCTH. BHYyTpeHHEe cTpoeHHe
3BE311. COBpEMEHHbIE MPENICTABICHUS O MPOUCXOXKIEHUU U 3BoMonuu ComHua
M 3BE31. DTanbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u nBuxenne ConHIa B
lNanaktrke. Tunbl ramakTuk. PaguoramakTuku w KkBasapbl. YEpHBIE IBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmmupenue Bceenennoil. 3akon Xa00na. PazOeranue
ranakTuk. Teopust bonbmoro B3psiBa. PenmkroBoe n3nyyeHue.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

Ha6nronenus HEBOOPYKEHHBIM TJ1a30M C UCII0JIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM [JI1  ONpeleieHus: IMOJIOKEHUsT HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3A1s1 CeBEepHOro Moyyapus u
SPKUE 3BE3IBL.

Haobmtonenus B teneckon Jlynsl, muianet, Mueunoro [1ytu.

O0o0marouee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax IeATEeIbHOCTH 4YE€IOBEKa, pOJib U MECTO
(U3MKK W acCTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbu3uyeckor Teopur B POPMUPOBAHUU NPEACTABICHUN O (PU3NUECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiIseTcs ¢
y4€TOM COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHW MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nonsamust, CBI3aHHbIE C U3YYEHHEM METOJ0B HAyYHOI'O
NO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, rUroTe3a, puanyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: pelleHHe CUCTEMbl YpaBHEHUW, TPUTOHOMETPUUYECKUE
byHKUINU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIMH HA OCHU KOOPAMHAT,



CIIO)KEHHE BEKTOPOB, IPOM3BOJIHBIC JJIEMEHTAPHBIX (DYHKLIMHA, TpPU3HAKU
no00Us TPEyroJIbHUKOB, OMpEeiICHHE IUIOMAAN TUIOCKUX (Uryp u oobéma
Tell.

buonocus: >nekTpuyeckue SBICHUS B >KMBOW MPHUPOJAE, KOoJeOaTelIbHbIE
IBIKEHUS B YKUBOM MPHUPOJAE, ONTHYECKHE SBIEHUS B KUBOM MPUPOE,
NEUCTBUE PaiMALINK HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eocpaghus: wmarHuTHBIE TOMIOCAa 3€MJIM, 3alie)KHM MAarHUTHBIX PYII,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.

Texnonoecus: NWMHUW DIIEKTPOIIEpENad, TE€HEPAaTOp IIEPEMEHHOIO TOKa,
ANEKTPOJBUraTENb, UHIYKIIMOHHAS I€4Yb, pajgap, paaHuONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBY-neuyb, MpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Du3uka» Ha YPOBHE CPEIHEro OOIIEro
oOpazoBaHusi  (0a30BbI  YpPOBEHb) JOKHO OOECHEYUTh  JTOCTUIKECHUE
CIIEIYIONIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHS Y4yeOHOro mnpeaMeTra «Du3ukay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBaTbCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JHUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO  OOIIeCTBa,
pacuIMpeHUe >KU3HEHHOTO OMbITa U OIbITa JESITEIIbHOCTH B MPOIECCe
peanu3aliid OCHOBHBIX HAaIpPaBICHUN BOCHUTATEIILHON NESITEbHOCTH, B TOM
YHCJIe B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOM  MO3UIMM  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUNCKOIO 00IEeCTBa;

OPUHATHE TPAJUIHUOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JICSITEIIbBHOCTh B MHTEPECAX IPAKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbLHON OpraHU3aIuy;

yMEHUE  B3aUMOJICMCTBOBAaTH C  COIMAIBHBIMM  HHCTUTYTaMU B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM J1EATEbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA,

IIEHHOCTHOE OTHOIIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W NMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NEATENbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs JCTETHKY HAyYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHHUSI:

MHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBbHON eI TeIbHOCTH, B TOM
quCclie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W pPearn30BBIBATH COOCTBEHHBIE >KU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3UKY HA POTSHKEHUN BCEH KU3HH,

6) 3K0JIOrHYecKOro BOCIIMTAHUS



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYIbTYpPhI, OCO3HAHUE TJIOOAIBHOTO
XapakTepa 3KOJOTHUYECKHUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIEH Ccpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OmbITa JACSATEILHOCTH HKOJOTMYECKON HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
M3y4yeHHUS (PU3BUKKM  OCYHIECTBISATH NPOEKTHYID U  HCCIEI0BATEIBCKYIO
NEATEeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpOBaTh IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh IEIN JNCSITEIBbHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKEHHUS,

BBISBJISITh  3aKOHOMEPHOCTH U TPOTHUBOPEYHS B paccMaTPUBACMbIX
(UBUYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS POOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepUalibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHUBAaTh COOTBETCTBHUE
Pe3yJbTaTOB LEJISIM, OIICHUBATh PUCKHU MOCEACTBUM ICSITEIHHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH PpabOTy B  YCIOBUAX PEaJbHOTIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarejabCKHue 1eCTBUSA.

BJIaJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHU TOHSATHUSIMH U METOJaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOECKTHOMN
NEATeIbBHOCTH B 00JacTH  (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILBHOMY  TIOMCKY  METOJIOB  pemieHus 3agad  (U3UISCKOTo
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbBIX METOJIOB MO3HAHUS,;

BJIAJETh BHJAMH JICATEILHOCTH IO IOJIYYCHHIO HOBOTO 3HAHMS, €T0
UHTEpIPETAllih, NPeoOpa3OoBaHUI0 W TMPHUMEHEHHUIO B PA3IMYHBIX YYCOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyaJu3HpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HaXOIUTh apTyMEHTHI IS JI0Ka3aTeIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBATH HM3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIHLHOM
JESTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;



YMETh TMEPEHOCUTh 3HaHHs MO0 (U3MKE B MPAKTUYECKYI0 0O0JIacThb
KU3ZHENIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEJAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nuHpopmanueii:

BJIa/IETh HaBBIKAaMHU MOJyuyeHUs MHPOpManuu (HU3HUECKOTO COJEpKaHus
Y3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISAThH MOUCK, aHAJIH3,
CUCTEeMAaTHU3alMI0 U MHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJIOB U (POpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMAILINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B pEIIEHWM  KOTHUTUBHBIX, = KOMMYHUKATHBHBIX U
OpraHM3aIMOHHBIX 33/1a4 C COOMIOJCHUEM TPEeOOBAHMN IPTrOHOMHUKHU, TEXHHKHU
0€30IacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUS], TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMAIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popMaTax c
y4€TOM Ha3HaueHus UWHGOpMAUUMU H UEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALINH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIe yueOHbIe 1eiCTBHSA:

OCYUIECTBJIATh OOIEHHE Ha Yypokax (U3MKM U BO BHEYPOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMSIr4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh W HUCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHJUBUyaJIbHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacupenensaTb pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTAThI
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKIOTO y4YaCTHHKAa KOMAHJIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKTHI, OLUEHUBATh HAEH C TO3ULIUU HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAUNMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJIECHUE B PA3IMYHBIX
CUTYaLIMSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO ~ OCYLUECTBJIATH IIO3HABATEIIBHYIO  JIESATEIBHOCTH B
obmactu (QU3MKK HW aCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEHICHUS] PACUETHBIX U KAaU€CTBEHHBIX
3a/1a4, TUTAH BBITIOJTHEHUS TMPAKTUUECKOW paboThl C Y4YETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;



paclidpsaTh paMKH ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

JieNaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATh NPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIMUA B 00JIacTH
(U3MKKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBI W KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIIQJICTh HAaBBIKAMHM TIO3HABaTENIbHOM peduiekcuu KakK OCO3HaHUs
COBEPILAEMbIX JIEHCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKcHH Il OLIEHKW CHUTyallud, BbIOOpa
BEPHOT'O PEILICHHUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTATOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apryMEHTBHl JPYTUX NpPH aHaJU3€ pPe3yIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nponecce 10cTH)EHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke 11 YpPOBHS cpeaHero oOmiero oOpa3oBaHUS Yy OOyYaromuxcs

COBEPIIICHCTBYETCS OMOITMOHATEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aanTUPOBAThC K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMU, BKJIIOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/S U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHMUE€ JpPYIMX, YUYWUTBIBaThb €ro TMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS C APYTUMH JIOJbMU, 3a00TUTHCS, IPOSABIISITH HUHTEPEC U pa3peliaTh
KOH(DJIUKTBHI.

NPEAMETHBIE PE3YJIBTATHI

K konny oOyuenuss B 10 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:



JE€MOHCTPUPOBATh HA MPUMEPAX POJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuaabHas TOYKa, MHEpIHalbHAsg CUCTeMa OTcuéra, aOCOJIOTHO TBEPIOE
TEJIO, UACAJBHBIN a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYCYHBIN AIIEKTPUUECCKHUM 3aps/l IPU PEelICHUN PU3NIECKUX 3a/1aY;

pacrio3HaBath (U3MUYECKUe SIBICHUA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEIIECTBA W  DJIGKTPOJAWHAMHUKHM: PAaBHOMEPHOE W  PAaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE 110
OKPY>KHOCTH, HWHEpLHs, B3auMojeiicTBue Teiu, auddysus, OpoyHOBCKOE
JBKEHUE, CTPOECHUE KUIKOCTEH M TBEPABIX TEN, U3MEHEHUE 00BbEMA Tell MPHU
HarpeBaHuM (OXJIAXKIACHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHICHCALMS,
IJIABJICHUE, KPUCTAJUIM3aLMsl, KWUIICHUE, BJIAXKHOCTb BO3/lyXd, IOBBIIICHHUE
NABJICHHWS Ta3a IPU €ro HAarpeBaHUM B 3aKPBITOM COCYHAE, CBSA3b MEKIY
[apaMeTpaMM COCTOSIHMS Tra3a B HM30IPOLECCaxX, DJJIEKTPU3ALMUSA  Tedl,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, IyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUJa,
MMIIYJbC  Te€Ja, KHHETHYECKAas  DHEpPrus, MOTCHUHAIbHAs  DHEPIHS,
MeXaHuvecKkas padoTa, MEXaHWYEeCKas: MOIIHOCTh; MPU ONUCAHWUU IMPABUIIBHO
TPaKTOBaTh (PU3UYECKUU CMBICI HCIOJIb3YEMBIX BEIWYMH, UX O0O3HAUEHUS U
€AMHUIIbL, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY
C APYTMMH BEIMYHHAMMU;

ONMUCBHIBATh M3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SBJICHUS,
UCIIONb3ysl (U3MYECKUE BEIMYMHBL: JIaBIEHUE Ta3za, TEeMIlepaTypa, CpeaHss
KHMHETHYEeCKas DHEPIUs Xa0THUYECKOTO JBHKECHUS MOJIEKYI,
CpPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabora raza, KOIOUIIMEHT TOJE3HOTO JEUCTBUS TEIIOBOTO
JBUTATENs; TPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHUA CMBICT
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUYEHMS] WM €IMHHULBI, HAXOIUThb (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIUYMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMONB3YS (U3UYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3apsill, dJIEKTPUUECKOE TOJIE, HANPSHKEHHOCTB OIS, TOTEHIMA,
Pa3HOCTh MOTEHLMAJIOB; MPU OMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsS] M €JAMHHMIIbI; YKa3bIBaTh
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMHU
BEJMYMHAMU;

aHaIU3upoBaTh  (U3UYECKHME TMPOLECChl M  SBJICHUSA, HCHOJB3YS
(¢u3nyuecKrue 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tsaroteHus, I, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHHWs MEXaHWYECKOM DHEPruM, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, IPUHUMUII CYNEPNO3ULNU CUJI, PUHLNI PAaBHONPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOECHMS BEUIECTBA, TA30BbIC 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW DIHEPTHUU
TEIJIOBOTO JIBUKEHUS MOJIEKYJl ¢ aOCOJIOTHOM TeMIEepaTypoid, MEpBbIM 3aKOH
TEPMOJAUHAMHUKH, 3aKOH COXPAaHEHUs JJIEKTPUUYECKOTo 3apsia, 3akoH Kymona,
IPU 3TOM PA3IMYATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;



OOBSICHATH OCHOBHbIE MPUHIUMBI JEUCTBUS MAalIMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIEIOBAHHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dopmynupoBath mnpoOiemy/3aiady M THUNOTE3y Y4eOHOTO OHKCIEPHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMPATh ONTHUMAIBHBIM CHOCOO HM3MEpPEHHS M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEITUYMHAMU C
HCIIOJIb30BAaHUEM MPAMBIX W3MEPEHHM, IPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(¢uKcUpoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B
BHJI€ TaOJINIL U TPAQUKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

co0JiroaTh paBuUiia 0€30MacHOrO TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIbHOCTH €  HCIOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOHMCTB U
1a00paTOPHOTrO 00OPYOBAHUS;

pemiath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3NYECKONW MOJEINbIO,
UCIIONb3ysl (PM3MYECKUE 3aKOHBl M NPHUHIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(opMybl, HEOOXOIUMBIE ISl €€ pEelIeHUs, IPOBOJUTH PACUEThl U OLEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITHMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUN C ONMOPOM HAa U3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIONIb30BaTh  MpPU  PEIIEHWH  YyYEeOHBIX  3aJa4  COBPEMEHHBIE
MH(DOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpEeTallud W  TOPEACTaBlIeHUs y4eOHOM M Hay4YHO-TIOMYJISIPHON
uHpopManuy, TMONYYEeHHOM U3 Pa3NIUYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMaLIUIO;

NPUBOAMTH MPUMEPHI BKJIAJa POCCHUMCKUX M 3apyO€KHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHuss Oe30macHOCTH THpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHM, AJII COXPAHEHUS 310POBbS U COONIOAEHUS HOPM
AKOJIOTUYECKOTO OBEACHUS B OKPYXAIOLLEH CpeJie;

paboTaTth B TpYINIE C BBIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh Pa0OTy TIPYMIbl, PALMOHAIBHO PACHPEAENATh OO0S3aHHOCTU U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHJAPTHBIX CUTYalMsIX, aJIeKBAaTHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHNbl B  pEIICHHE
paccMaTpuBaeMon MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJibTaTbl HA 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA PUMEPAX POJb U MECTO (PUUKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NEATEIBbHOCTH JIFOJEH, IEIOCTHOCTh U €IUHCTBO
(du3HUecKoil KapTUHBI MUPA;



YUUTHIBaTh TPAaHULBl NPUMEHEHUS HM3YyUYEHHBIX (PU3NYECKUX MOJIEICH:
TOYEYHBIM DJJIEKTPUYECKUN 3aps], Jyd CBETA, TOYEUHBIM HCTOYHUK CBETA,
A/lepHasl MOJENb aTOMa, HYKJIOHHAs MOJElIb aTOMHOIO SiApa MHpPU pPELICHUU
duznyeckux 3anad;

pacrio3HaBath (U3MUYecKue SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMUKHA W KBAHTOBOM (DU3HMKHU: JIIEKTpHUYECKas
MIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEWCTBHS TOKA,
B3aUMOJICMICTBME  MAarHUTOB, 3JEKTPOMArHUTHAas  MHAYKLIUS, JEUCTBUE
MarHuTHOIrO IIOJS HAa IMPOBOJHUK C TOKOM W JABWXKYIIMHCA 3apsf,
ANIEKTPOMATHUTHBIE KOJIEOAHUS M BOJIHBI, NMPAMOJIMHEHHOE PacnpoCTpaHEHUE
CBETa, OTPAKCHHE, MpeoMIICHHEe, HHTepdepeHIns, TU(PPaKIUI U TOIIPU3AIIHS
CBeTa, aucnepcus cBeta, hoTodnekrpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
NABJICHUE, BO3HUKHOBEHHE JIMHEMYaTOro CIEKTpa aroma BOJOpPOAa,
€CTECTBEHHAs U UCKYCCTBEHHAs paJuOaKTUBHOCTB;

ONKCHIBATh U3yYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTHYECKHE, JJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3JMYHBIX  Cpel) H
ANIEKTPOMATHUTHBIE SIBIEHUS (IMPOLECCHI), UCIOJIB3Yd (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUH 3apsl, CUJIa TOKA, AIEKTPUUECKOE HANPSHKEHHE, dJIEKTPUUECKOE
CONPOTUBJIEHUE, PA3HOCTh MOTEHUHMAJOB, 3JIEKTPOABWXKYIIAs Ccuja, padoTa
TOKa, WHAYKIMWS MAarHuTHOTO Tojis, cuina Awmmnepa, cuia JlopeHia,
MHJIYKTUBHOCTh KaTYUIKH, SHEPIHs 3JIEKTPUYECKOTO M MAarHUTHOTO TOJEH,
MEPUOJI U YacToTa KoyueOaHuil B K0i1e0aTeIbHOM KOHTYPE, 3apsl U CUja TOKa B
Ipolecce TapMOHMYECKUX  DBJEKTPOMArHUTHBIX  KoJjieOaHuil, (okycHoe
PAcCTOSIHUE M ONTUYECKasl CUia JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(pU3HYECKUIl CMBICT UCHOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYEHUS W EAUHUIBI,
yKa3bIBaTh (OPMYJIbl, CBS3BIBAIOIIME JaHHYIO (DU3UYECKYI0 BEJIMYMHY C
APYTUMHU BEJTMYNHAMU;

ONKCHIBATh M3YYEHHBIE KBAHTOBBIE SIBJICHUS M MPOILECCHI, HCHOIb3YS
(u3nuecKre BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUsi U MUMMYJbC (OTOHA, MEpPUOJ MoJypacnaaa, dHeprus
CBA3M ATOMHBIX SJiep, NPHU OINUCAHUU MPaBUIBHO TPAKTOBATH (PUIUYECKHIA
CMBICII HCIIOJb3YEMBIX BEJIMYMH, MX OOO3HAYEHUsI U E€JIMHULBI, YKa3bIBaTb
(GopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIUYUMHY C JIPYTUMHU
BEJIMYMHAMM, BBIUYUCIIATH 3HaYeHUe (PU3MUECKON BEIIMUMHBI;

aHaNU3upoBaTh  (U3UYECKHME TMPOLECChl M  SBJICHUSA, MCHOJB3YS
(u3nuecKre 3aKOHbl U MPUHUUIIBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATENBHOTO U
MapajyieIbHOrO COEAUHEHUsT NPOBOAHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH
ANIEKTPOMATHUTHON WHAYKIMU, 3aKOH MNPAMOJUHEHHOTO pPacCHpOCTpPaHEHUS
CBETa, 3aKOHbl OTPAKEHHUS CBETA, 3aKOHbI IMPEJIOMJICHUS CBETa, YpaBHEHHE
OiiHmTenHa 11 poTodexTa, 3aKOH COXPAHEHHS SJHEPTUH, 3aKOH COXPaHEHHUS
MMITyJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUECKOTO 3apsja, 3aKOH COXPaHEHHS
MacCOBOTO YHCIIA, OCTYyJaThl bopa, 3aKOH pajiMOaKTUBHOTO pacnaja, Ipyu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYeCKoe
BBIPAKEHUE U yCIIOBUA (TpaHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OMpeNeNsITh HaNpaBlI€HUWE BEKTOpa HWHAYKIUMHW MarHUTHOTO  TOJIs
MPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M ONHUCHIBATh M300pa’KE€HUE, CO3/1aBAEMOE€ IJIOCKUM 3E€pKajioM,
TOHKOM JINH301;

BBINIOJIHATDh JKCHEPUMEHTHI MO HCCIEAOBAHHUIO (DU3MYECKUX SIBICHUN U
IPOLIECCOB C MCHOJB30BAHUEM NPSIMBIX W KOCBEHHBIX HM3MEPEHHI: IMPHU 3TOM
dbopmynupoBath MpodiieMy/3a7adyy W TUIOTE3y Y4YEOHOTO SKCIEPHUMEHTAa,



coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO OOOpYIOBaHMs, MPOBOJIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHSI (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMpPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEHHs M UCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHpPOBAThH
pe3yNbTaThl OJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B BUAE TAOIUI] U
rpaduKoB, JenaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMUS,

coOmro1aTh TpaBuia 0€30MacHOTo TPy/ia NP MPOBEICHUN UCCIIECIOBAaHUN
B paMKax y4eOHOTO 3KCIEPHUMEHTA, Y4EOHO-HCCIEOBATENbCKON U MPOEKTHON
NEATEABHOCTH  C  HCIOJB30BAHMEM  H3MEPHUTENIBHBIX  YCTPOHMCTB U
71a060paToOpHOTO 000PYTOBAHUS;

pemarh pacu€THbIe 3a/adydl C SIBHO 3aJaHHOM (U3NYECKOM MOJEINblo,
UCIIONB3ysl (PM3MYECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAM3a YCJIOBHS
3a/1la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OILICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYEHUs (PU3NUECKON BEIUYHHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUM C ONMOPOM HAa M3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MPU  PELIEHWHM  y4eOHbIX  337a4  COBPEMEHHBIE
MH(DOpMAMOHHBIE  TEXHOJIOTMM  JJii  [OUCKAa,  CTPYKTYypHUPOBaHUA,
MHTEpPOpETallud W  TOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHON
uHpOpMallMK, TIONYYEHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMALIUIO;

OOBSICHATh TPHUHLMIIBI JACUCTBHS MAIllUH, MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaThb YCJIOBHS HX 0O€30IaCHOIO HCIOJb30BaHUA B
MOBCEHEBHOM JKH3HM;

NPUBOIUTH TPUMEPHl BKIAZa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXkKAIOIIETO MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B TOBCEAHEBHOM JKU3HU
st obecrieueHus 0e30macHOCTH TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 30POBbsl U COOIMIOEHUS HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYXAIOLLEH CpeJie;

paboTaTth B TpYIIE C BBITOJIHEHHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IJIaHUPOBATh PadOTy TIPYMNIbl, PALMOHAIBHO PACHPEAENATh OOS3aHHOCTU U
IJIAHUPOBATh  JESATENBHOCTh B HECTAHJAPTHBIX CUTyalUsiX, aJEeKBATHO
OLICHMBAaTh BKJAJ KaXIOTO W3 YYaCTHHUKOB TPYNIBI B  pEIICHUE
paccMaTpuBaeMon poOJIEMBL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue KosmuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®usznKa 1 METOJIbI 5 0 0 bu6mmoreka [IOK
' HAay4YHOTO TO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mroreka [IOK
21 Kunewarika 5 0 0 https://m.edsoo.ru/7f41bf72
bu6nroreka [IOK
22 Huramiia ! 0 1 https://m.edsoo.ru/7f41bf72
3aKoHBI Eub 1OK
nOIMoTeKa
2
3 COXPATICHIA B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHUKe
Wroro no pazmeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI
31 MOJIEKYJIIPHO- 9 1 1 bubnnoreka [JOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edso0.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
IEPEXOJIBI
Hroro no pazgeny 24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuoreka [JOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocrosiHHBIM
49 AJICKTPUICCKUN TOK. 19 bubnunoreka [JOK
' Toxu B pa3uuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB IIO 68

[NPOT'PAMME



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

11 KIIACC

HauMeHOBaHHE KoJauyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Paznen 1. JIEKTPOIUHAMUKA
MarnutHoe mone. Bu6 110K
NOJIMOTEKA
11 )
JICKTpOMAarHiTHAA 1 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIAS
Hroro no pazgeny 11
Paszgen 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHu4ueckue 1
2.1 SJIEKTPOMATHUTHEIE 9 1 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97c
KoaeOaHus
Mexannueckue u
2.2 SIIEKTPOMATHUTHEIE 5 1 bubmorexa HOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6mmoteka [IOK
2.3
Onrika 10 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH
OTHOCHUTEJIFHOCTH

bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny 4

Paszgen 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAHTOBOU 6 bubmuorexa [JOK
' OIITHKHU https://m.edsoo.ru/7f41c97c
bu6nmoreka [IOK
4.2 Crpoenne atoMa 4 https://m.edso00.ru/7f41c97¢c
bubnuorexa [JOK
4.3 ATOMHOE AP0 5 0 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

51 DJIEMEHTHI aCTPOHOMUU ; 1 bubnuorexa [HOK
' ¥ acTpOhH3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6oo6maromee 4 bu6nuoreka [IOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME



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

B (denepasibHbIX U perHoOHANBHBIX IMpOLEAypax OLEHKH KauecTBa OOpa3oBaHHs HCHOJIB3YEeTCA IepedeHb (KOAU(PHUKATOP)
pacripesieIeHHbIX 110 KJIaccaM IMPOBEPSeMbIX TpeOOBaHUI K pe3yiabTaTaM OCBOCHHMS OCHOBHOW 00Opa30BaTENbHOW HMPOTPAMMBI CPETHETO
o011ero 00pa3oBaHus U JIEMEHTOB COJIEPIKAHUS 110 (PUBHKE.

IIpoBepsieMble TPeOOBAHUS K Pe3y/JIbTATAM OCBOEHHUSI OCHOBHOM
oOpa3oBareabHO mporpammbl 10 (kiacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

IIpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHUS OCHOBHON 00pa30BaTeIbHOM MPOrpaMMBbl CPEJHETO 00IIEero 00pa30BaHUs]

10.1

JleMOHCTpHpOBAThH Ha MIPUMEPAX POJIb U MECTO (PM3UKH B (POPMUPOBAHUN COBPEMEHHOW HAYYHOU KapTHUHBI MHpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON AESITEIbHOCTH JTHOACH

10.2

YuuThIBaTh TIpaHUIbl NPUMEHEHUS HU3YYEHHBIX (PU3MUECKHX MOjeNeil: MaTepuanbHas TOYKa, HMHEpIHalibHas CcHUcTeMa
oTcyera, aOCOIIOTHO TBEPAOE TeNO, WICANbHBIA Ta3; MOJENM CTPOEHUS Ta30B, JKUAKOCTEH M TBEpABIX TeJ, TOUECUHBIH
AIIEKTPUYECKUH 3apsil - IPU pPEeLICHUH (PU3NYECKUX 3a]a4

10.3

PacnioznaBate (Qusnyeckue sBIeHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJISIpPHO-
KUHETHYECKOW TEOpUM CTPOEHMsI BELIECTBA M AJIEKTPOAMHAMHUKU: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MpPsIMOJIMHEIHOe
JBIDKEHUE, CBOOOHOE TaJICHUE TeJ, BIKEHHUE 10 OKPY>KHOCTH, WHEPIUS, B3auMoiecTBre Teir; nuddy3usi, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHME MXHUJKOCTeH W TBEpJIbIX TN, W3MEHEHHEe oObeMa Tel NpU HarpeBaHUM (OXJIaKACHUH), TEIUIOBOE
paBHOBecHe, HCTIapeHHe, KOHACH callus, IJIaBJIeHne, KpUCTaIN3alusl, KUIIEHUE, BJIa)KHOCTh BO3/1yXa, MMOBBILLIEHUE J1aBJICHUS
ra3a Ipu ero HarpeBaHWU B 3aKPBITOM COCYJIE, CBA3b MEXIY MapaMeTpaMH COCTOSHUS ra3a B M30MpOIleccax; dIEKTPU3aus
TeJ, B3aUMOJIEHCTBHUE 3aps/I0B

10.4

OnuceBaTh MEXaHUYECKOE ABUXXCHUC, HCIIOJIB3YA (I)I/ISI/I'—ICCKI/IG BCJIMYHHBI: KOOpAWHATA, IIYyTh, IMNEPEMCUICHUC, CKOPOCTH,
YCKOPEHUEC, MaccCa TECjia, CUJia, UMIIYJIbC TCJId, KMHCTUUYCCKAA JHCPrus, NOTCHUHUAJIbHAA OHEPTHUA, MCXAHUYCCKAA pa60Ta,
MCXaHUYCCKasA MOIIHOCTb, IIPU OIMCAaHWH IIPABUJIBHO TPAKTOBATbH (1)I/IBI/I‘ICCKI/II\/'I CMBICJI HCIOJB3YEMBIX BCIWYWH, HX
0003HAYCHHS U CINHHNIbI, HAXOJIHUTb (I)OpMyJ'H:I, CBA3BIBAIOIIUC JAHHYIO (I)I/I3I/I"ICCKYIO BCJIMYHUHY C APYTUMH BCINYNHAMU




10.5

OnwuceiBaTh W3y4EHHBIC TEIJIOBBIE CBOMCTBA TENl M TEIUIOBBIC SIBJICHHUS, MCIONIb3Ys (PU3NUYECKUE BEJIMYMHBI: JIaBICHUE ra3a,
TEMIIEpaTypa, CPEeAHA KHHETUYECKAas DHEPIUsl Xa0TUYECKOT0 ABMYKEHUS MOJIEKYJl, CPEIHEKBAApaTUYHAS CKOPOCTh MOJIEKYI,
KOJINYECTBO TEIIOTHI, BHYTPEHHSISI SHEPTusi, pabora ra3a, Ko3(pQHUIMEHT MONIEe3HOr0 JAeHCTBUS TEIUIOBOIO JIBUTATEINS; MPU
ONKCAaHUM IPABUIBHO TPAKTOBATh (PM3MUECKUH CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX 00O3HAUCHMs U €IUHUIIbI, HAXOAUTh
(bopMyIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BEIHYNHAM

10.6

OnuceIBaTh HU3YUCHHBIC DJICKTPUYCCKUC CBOICTBa BCIICCTBA U 3JICKTPHUYCCKUC SABJICHUA (HpOI_ICCCBI), HCIIOJIb3YA (bH3I/I‘{eCKI/IC
BCJINMYHNHBI: SHGKTpI/I‘IeCKI/Iﬁ 3apAa, SJICKTPUYCCKOC I10JIC, HAIIPSAKCHHOCTH IIOJIA, IIOTCHIHAJ, PA3HOCTb IIOTCHIHAJIOB; IIPH
OIMMCAaHUU IMPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘~I€CKI/II71 CMBICJI HUCIIOJIB3YCMBIX BCIWYWH, UX 0003HaUYCHHA U CAVHUIIBI, YKa3bIBaTb
q)OpMy.]'ILI, CBA3BIBAOIINC NAHHYIO (I)I/I3I/I‘IGCKYI-O BCJIIMYNHY C APpYTHUMU BCINYHUHAMU

10.7

aHaJIM3UpPOBaTh (U3UYECKUE MIPOLECChl U SBIEHHS, HUCHOIb3yd (PU3MUECKHE 3aKOHbl M IPUHIMIBL 3aKOH BCEMHUPHOIO
tarotenus, I, II n 111 3axonel Hpr0TOHA, 3aKOH COXpaHEHUsT MEXAaHUYECKOW SHEPIMH, 3aKOH COXPaHEHUS UMITYJIbCa, TPUHIUIL
CYNEPHO3ULUN CWJI, NPUHLUII PABHONPABUS MHEPLHUAIBHBIX CHCTEM OTCYETA; MOJEKYJIIPHO-KUHETHYECKYI0 TEOPHUIO
CTPOCHHS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEAHEN KUHETUUECKON SHEPTUH TEIIOBOTO JIBUYKEHHS MOJIEKYJI ¢ aOCOIIOTHOM
TEMIEPATYPOH, MEPBBI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUsS JJIEKTPUYECKOro 3apsinaa, 3akoH Kysnona; npu sTOoM
pas3nuyaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE W YyCIOBUsA (TpaHUIBI, 00JacTH)
IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC ITPUHIUITBL JEHCTBUSA Malll1H, HpI/I60pOB N TCXHHYCCKHX YCTpOﬁCTB; pas3jiniatbe YCJIOBUA HX
0€30I1aCHOT0 MCITOJIE30BAHUS B IMOBCEIHEBHOM KH3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO MCCIIET0BAHUIO (PU3NUECKUX SBJIEHUI U MPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX M KOCBEHHBIX
U3MEpEeHu; Ipu 3ToM (GOpPMYJIHPOBaTh MpoliIeMy (3a1ady) U TUIOTE3y Y4eOHOro SKCHEepUMEHTa, COOMpaTh YCTAaHOBKY M3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

OCyHIeCTBJ'ISITB OpsAMBIC W KOCBCHHBIC H3MCPCHUSA q)HSI/I‘IeCKI/IX BCJIIMYHH, IIPpU 3TOM BBI6I/IpaTI) ONTHUMAJIBHEINA CII0CO0
HU3MCPCHUSA U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLICHKHA HOI‘peH_IHOCTCI\/'I I/ISMCpCHI/Iﬁ

10.11

HccrnenoBaTh 3aBUCUMOCTH MEXIYy (QHU3NYECKUMH BEIMYMHAMH C HWCHOJIB30BAaHHMEM TMPSAMBIX H3MEPEHUN; MPH STOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3YJIBTATHI MOTYYCHHON 3aBHCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TAOJHIl U
rpaduKoB, neNaTh BHIBOJIBI 10 PE3yIbTaTaM UCCIICIOBAHHUS




10.12

Cobmronate mpaBmiia 0€30MACHOTO TPyZAa MPH MPOBEICHHHM HCCIEIOBAHUNA B paMKax y4eOHOTO IKCIEpUMEHTa, y4eOHO-
UCCIICIOBATEIIbCKOW W TPOCKTHON JICATEIBHOCTH C KCIIOJIb30BAaHHEM HW3MEPHTENBHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pyI0BaHUs

10.13

Pemate pacuerHble 3a7a4u C SIBHO 3a/laHHON (DU3MYECKON MOJICNBIO, UCHOJB3yd (PU3MYECKHE 3aKOHBI W MPHUHLMUIIBI, Ha
OCHOBE aHaliM3a YCJIOBUS 3aJaud BbIOMpaTh (U3NYECKYH0 MOJAEb, BBIIEJIATh (PU3UUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOIUMBIEC JUIS €€ PELICHHs, NMPOBOAWTH PAcUeThl M OLEHHBATh PEANTBHOCTH IMOJIYYEHHOTO 3HAYeHUsS (HU3MYECKOH
BEJIMYMHbI

10.14

Pemartr kadecTBEHHEBIC 3ala4yui: BbICTPpAHWBATH JIOTMYCCKHU HCIPOTUBOPCUHUBYIO MLCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha
HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/ISI/I‘~I€CKI/IC SIBJICHUA

10.15

Hcronp30BaTh MpH pelIeHNH Y4eOHBIX 3a7a4 COBpEeMEHHbIE HH(DOPMAITMOHHBIE TEXHOJIOTHHU JJIS TIOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpeTalvi U NpeACTaBIeHUs Y4eOHON U Hay4YHO-TIONYJISIpHOW MH(OpMaIUK, HOIYYEHHOW U3 pa3IMYHbIX UCTOYHUKOB;
KPUTHYECKH aHAIM3UPOBATh MOJy4aeMyro HH(OpMALINIO

10.16

[TpuBoaUTE MpHUMEpHl BKJIaJa POCCUHUCKUX U 3apyOeikHBIX yUEHBIX-(DM3MKOB B Pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB
OKpPY’KaIOILEr0 MUPA, B pa3BUTUE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonb30BaTh TEOpeTUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM KHU3HU Ul oOecrieueHus: 6e301acHOCTH IpU 0OpalieHnH
C an6opaMH U TEXHUYCCKUMU yCTpOﬁCTBaMH, IJIs1 COXpaHCHUA 310POBbS U C06J'IIOI[€HI/I$I HOPM 35KOJIOTUYCCKOI'O MOBEACHU A
B OKpY’KaIOIlIEH cpene

10.18

PaGorare B rpymnme ¢ BBINOJIHEHHEM PA3JIMYHBIX COLMAJBHBIX pOJIEH, IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIbHO
pacnpenenaTb 00s3aHHOCTH W IUIAHUPOBATh JIEATENbHOCTh B HECTaHIAPTHBIX CHUTYyallMsIX, aJ€KBAaTHO OLEHUBATh BKJIAJ
KaXJI0T0 U3 YYACTHUKOB T'PYIIIBI B PEIIEHUE pacCMaTPUBAEMON TPOOIeMbI

IIposepsiembie d1eMeHThI coaep:xkanus (10 kiace)

Kon
pasnena

poBepsieMor

Kon ITpoBepsieMble 2JIEMEHTHI COAEP KAHUS




0 DJICMCHTAa

1 OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A
11 ®duszuka - Hayka o npupoze. HayuHnble MeTOAbI MO3HAHUS OKPYXKAIOIIEro Mupa. Poib sKkcliepuMeHTa U TEOpUHU B
Ipolecce MO3HaHUs PUPOJIbl. DKCIEPUMEHT B (PU3UKE
1.2 MogenupoBanue (U3NYECKUX sBIEHUM U mpoueccoB. Hayunble runore3bl. DU3MUECKUE 3aKOHBI U TEOPHUH.
I'panuibl mnpuMeHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImm coorBeTcTBHA. Poik 1 MecTo Gu3uku B HOpMUpOBaAHUA
COBPEMEHHOW Hay4yHOU KapTUHBI MUpPA, B IPAKTUYECKON AESITEIbHOCTH JTHOACH
2 MEXAHUKA
2.1 KNMHEMATHUKA
2.1.1 Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYEeCKOTO ABMkeHusA. Cuctema oTcyera. TpaekTopus
2.1.2 [lepemenienue, CKOpocTh (CpeaHsisl CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHUE MAaTEepHaIbHOM TOYKH, HX
IIPOEKIIMH HA OCH CUCTEMBI KOOpANHAT. CII0’KEHUE NEPEMEILIEHUN U CII0KEHNE CKOPOCTEN
2.1.3 PaBHOMEpHOE U paBHOYCKOPEHHOE NPSMOJIMHEHHOe ABMKeHHE. ['paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpPEHUs, IIyTU U MepeMEIIeHNs MaTepUaIbHON TOUKH OT BPEMEHU
214 CBoOoaHoe nagenue. Y cKopeHrue cBOOOHOTO MaIeHUs
2.15 KpuBonmHueliHoe nBrkeHne. PaBHOMEpHOE NBHMKEHNE MATEpUAIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasi CKOPOCTb,
JIMHEeNHasa cKkopocTs. Ilepuon u yacrora. LieHTpoCcTpeMUTENBHOE YCKOPEHUE
2.16 TexHn4yeckue ycTpoiCcTBa: CIMIOMETP, IBUKEHUE CHAPSAIOB, LIETHBIE U PEMEHHBIE IIEpe1aun
2.1.7 [IpakTuueckue pabGoThl. M3MepeHne MIrHOBEHHOW cKopocTH. MccienoBaHHE COOTHOIICHUS MEXIY MYTSIMH,

HpOﬁHeHHBIMH TCJIOM 3a IOCICA0BATCIIBHBIC PABHBIC ITPOMCEKYTKH BPEMCHH IIPU PaAaBHOYCKOPEHHOM ABHXKXCHHUH C
HayvaJlbHOM CKOpPOCTHIO, PaBHOM Hym0. M3ydeHne NBMXKEHUS IIapHKa B BA3KOH kuIKOCTU. M3yueHue NBHKEHUS
Tena, OpPOIIEHHOTO TOPU30HTAIBHO




2.2 JMHAMUKA

2.2.1 IIpunnun otHOcuTenbHOCTH ['anunes. Ilepsoiii 3akoH HeroToHa. HEpuuanbHbple CUCTEMBI OTCUETa

2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui

2.2.3 Bropoii 3akon HproToHa 1u1si MaTepuanbHON TOYKM B HMHepHuanbHOU cucreme otrcuera (MCO). Tperuil 3axoH
HeroToHa 151 MarepuanbHbIX TOYEK

2.24 3akoH BceMupHoro taroreHus. Cuna tsokectu. [lepBas kocMuyeckas ckopocTb. Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHsI CKOJBXEHHS U cwia TpeHus nokos. Kosdounment tpenus. Cuna
COIIPOTHBJICHUS NPH JBHXKEHUU TeJa B )KUIKOCTU HJIU rase

2.2.7 [TocTynaTtenbHoe U BpaliaTelbHOE JBH)KEHUE a0COIIOTHO TBEPAOTO Tela

2.2.8 MOMEHT cuiIbl OTHOCUTEIBHO OcH BpatieHus. [1nedo cunbl. ¥YcnoBus paBHoBecus TBepaoro tena B MCO

2.2.9 TexHuueckue ycTpoicTBa: MOALIMITHUKHY, IBUKEHNE HCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [TpakTuyeckue paboTsl. M3yueHune ABMKEHUs OpycKa MO HAKJIOHHOM MJIOCKOCTH MOJ| AEHCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B J1e(hOpMUPYEMOl MIPY)KHHE W PE3HHOBOM 00pas3Iie,
OT BEJIMYMHBI UX Jledopmanuu. MccnenoBanue ycnoBHii paBHOBECHSI TBEPJIOTO TeJa, UMEIOIIETO OCh BPAILLCHUS

2.3 3AKOHbBI COXPAHEHU A B MEXAHUKE

2.3.1 Hmnynbe MaTepuaibHONW TOYKH, CHCTEMbI MATEPHAITLHBIX TOUEK. VIMITYIIbC CHITBI M H3MEHEHUE UMITYITbCa Tella

2.3.2 3akoH coxpaHeHust umiynbca B UCO. PeakTuBHOE JBHKEHNE

2.3.3 Pa6ora cubl

2.3.4 MOIITHOCTE CHJIBI




2.3.5

Kunernueckas sHeprust MarepruaabHON TOUKH. Teopema 0 KWHETUYECKOM SJHEpruu

2.3.6 [MorennmaneHast sHeprusd. lloTeHuManbHas »HEpPrust ynpyro nedOopMHPOBAHHOW mpYXUHBL lloTeHnManbHAs
SHEprus Tesia BOJU3U MOBEPXHOCTH 3eMIIU

2.3.7 IToreHnuanpHble U HENOTEHIMANbHbBIE CUIIbl. CBsI3b pab0Thl HEMOTEHLUUAIBHBIX CHUJI C U3MEHEHUEM MEeXaHUYEeCKOH
SHEPrUU CUCTEMBI T€J. 3aKOH COXPAaHEHHUSI MEXaHUYECKOW IHEPTUU

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHnueckue ycTpoicTBa: IBUKEHUE PAKET, BOJOMET, KOIIEP, IPYKUHHBIA UCTOJIET

2.3.10 [IpakTuueckue pabotTel. M3yueHue cBsI3u CKOpOCTEH Tesl MpH HeynpyroM ynape. MccinenoBaHue cBA3M pabOThI
CHJIBI C U3MEHEHUEM MEXaHUYECKOM SHepruu Teina

3 MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIMHAMUKA
3.1 OCHOBbI MOJIEKVJIAPHO-KMHETUYECKOM TEOPUN

3.1.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKONH Teopuu. bpoyHoBckoe amxkenue. duddysus. Xapakrep
JBVKEHMSI U B3aMMOJEHCTBHS YaCTHL] BEILIECTBA

3.1.2 Mogenu cTpoeHus ra3oB, KHUJIKOCTEH U TBEPBIX Tl U 00BSICHEHUE CBOICTB BEIIECTBA HA OCHOBE 3TUX MOJIeNIel

3.1.3 Macca monekyn. Konmndectso Bemectsa. [locrosinnas ABoraapo

3.1.4 TemnoBoe paBHoBecue. Temneparypa u ee usMepenue. lllkana remneparyp Llenscus

3.15 Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KUHETHUYECKON TEOPUH UJI€aIbHOTO Ta3a

3.1.6 AOcoiroTHasl TeMIeparypa Kak Mepa cpeHel KHHETUUECKOW PHEPTUU TETUIOBOTO JIBWKEHHUS dacTHI] rasa. [llkama
temneparyp KenbBuna

3.1.7 VYpasuenne Knaneiipona - Menzaeneena. 3akoH JlanbToHa




3.18

I"a3oBbIe 3akoHBL. M30mporeccsl B UACaTbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM BEILECTBA: M30TEPMa, H30X0pa,
n3obapa

3.1.9 TexHu4eckue ycTpoicTBa: TEpMOMETpP, OapoMeTp
3.1.10 IIpakTnyeckue paboTel. M3MepeHne macchl BO3ayxa B KIAaCCHOM KomHare. MccienoBaHue 3aBHCHMOCTH MEXAY
napaMeTpamMH COCTOSIHHS Pa3peKeHHOTO ra3a
3.2 OCHOBbBI TEPMO/IMHAMUKHA
3.21 TepmoanaaMuveckas cucreMa. BHyTpeHHsIsI SHEpTHs TEPMOJANHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHHS
3.2.2 KonunuecTBo Temnotel u pabota. BHyTpeHHsq SHEprusi 0JHOATOMHOTO WJIEAJIbHOTO Ta3a
3.2.3 Bunsl Tenonepenauun: TeMI0NPOBOIHOCTh, KOHBEKLUS, U3JIydyeHHe. TernaoeMKocTh Tena. Y aenbHas TeII0eMKOCTh
BemiecTBa. Pacyer konmvecTBa TEIUIOTHI P TeIJIoNepeaaye
3.24 [lepBriii 3aKk0H TepMOAMHAMUKH. [IpuMeHeHne NepBOro 3aKoHa TEPMOJMHAMUKU K u3omnpoueccaM. ['paduueckas
MHTepHpeTanus padoThl ra3a
3.25 TennoBbie Mammubl. [IpuHIMIEL eficTBUA TeMOBBIX MamuH. [IpeoOpa3oBaHMs SHEPrUM B TEMJIOBBIX MAIIWHAX.
Koaddumment nonesnoro nevicrsus (nanee - KI1/1) rermosoit mammnsl. [ukn Kapro u ero KI1JT
3.2.6 Bropoii 3akoH TepmoanHamuku. HeoOpatumocTh npoieccoB B mpupojie. TerioBble ABUTraTead. JKOJIOTHYECKHE
poOJIEMBI TEIIOHEPTETUKU
3.2.7 TexHuueckue ycTpoicTBa: IBUTATENb BHYTPEHHETO CrOpaHtsl, ObITOBOM XOIOAUIBHHUK, KOHIAUIIUOHED
3.2.8 [IpakTryeckue paboTel. M3Mepenue yaeabHOH TeI0eMKOCTH
3.3 ATPEI'ATHBIE COCTOSAHNSA BEIHLIECTBA. ®A30BbBIE ITEPEXO/IbI
3.31 [TapooGpa3oBanue u koHaeHcanus. VMcmapenue u KumneHue. Y ienbHas TEIuioTa mapooOpa3oBaHus. 3aBUCHUMOCTD

TEMIICPATYPbI KUIICHUA OT AABJICHUA




3.3.2

AOCOMIOTHAs: M OTHOCHUTENbHAS BIAXXHOCTH BO3yxa. HacelmeHHsbit map

3.3.3 Teepmoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOINUS CBOWCTB KPUCTAIIOB. JKUAKUE KPHUCTAIIBL.
CoBpeMeHHbBIC MaTepUAITBI

3.34 [InaBneHue u kpucraum3anus. Y aeibHas TermioTa miasiaenus. CyoauManms

3.3.5 YpaBHeHHe TEII0BOro O6amaHca

3.3.6 TexHuueckue ycTpOHCTBAa: TUIPOMETP U TCUXPOMETP, KaJOPHUMETP, TEXHOJOTMU IOJIYYEHHS COBPEMEHHBIX
MaTepHaJioB, B TOM YMCIICe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH

3.3.7 [IpakTuueckue padotsl. i3MepeHue BIaXXHOCTH BO3AyXa

4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATHUKA

41.1 DnexTpu3aius Ten. DIeKTpudeckuil 3apsa. J[Ba Buaa >MeKTPUUECKHUX 3apsI0B

4.1.2 IIpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN

413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

414 B3aumopeiictBue 3apsanoB. 3akoH Kynona

4.1.5 Onekrpudeckoe moie. HampsokeHHOCTh dneKkTpudeckoro mous. [IpuHimn cyneprio3unuy. JIMHAM HanpsHKeHHOCTH
AJIEKTPUUYECKOTO TOJIS

4.1.6 PaGora cun anekrpoctaruueckoro nois. [loteHmnuan. Pa3nocts moTeHIIMAaIOB

4.1.7 [TpoBOAHUKY M TUAIEKTPUKH B TOCTOSHHOM JJICKTPUYECKOM MoJie. J{udiaeKTpruueckas mpoHUIIaeMOCTh

4.1.8 OnexkrpoeMKocTb. KoHieHcaTop. DIeKTpOeMKOCTh TIIOCKOT0 KOHAGHCAaTopa. DHEprusl 3apsKeHHOI0 KOHJeHcaTopa




4.1.9

TexHuueckue  yCTpoMCTBa:  3JEKTPOCKON,  JJEKTPOMETpP,  JJIEKTpOCTaTMYECKass  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KOHJAEHCATOP, KCEPOKC, CTPYHHBIM IPUHTEP

4.1.10 [IpakTrueckue paboTsl. I3MepeHne 3eKTPOEMKOCTH KOHIEHCATOpa
4.2 NOCTOSAHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX

421 VYcioBHs CyLECTBOBAHUS TOCTOSTHHOT'O 3JIEKTPUYecKoro Toka. Mictounuku toka. Cuia toka. [locTossHHBIN TOK

4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu

4.2.3 DNEeKTpUYECKOe CONPOTUBIIEHUE. Y AeTbHOE COIPOTUBIICHHUE BEIIECTBA

4.2.4 [TocnenoBarenbHOE, NapalieIbHOE, CMEILIAHHOE COEIMHEHNE IIPOBOIHUKOB

4.2.5 Pabota snekrpuueckoro Toka. 3akoH J[xoyns - JIenna

4.2.6 MONIHOCTD PIEKTPUIECKOTO TOKA

4.2.7 anekTpoaBrkymas cuia (nanee - 3/1C) u BHyTpeHHEE CONPOTHUBIIEHUE UCTOYHMKA TOKA. 3akoH Oma Juist OJIHOM
(3amMKHYTOI) 251eKkTprueckoil nenu. Koporkoe 3ambikanue

4.2.8 ONEeKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAJUIOB. 3aBHUCHMOCTb CONPOTHBIIEHHS METAIIOB OT TEMIIEPATypHI.
CBepXIpOBOIUMOCTH

4.2.9 DnexTpuueckuil TOK B Bakyyme. CBOICTBaA 3J€KTPOHHBIX ITyYKOB

4.2.10 [MonmynpoBoHuku. CoOCTBEHHass M TNpPUMECHAas MPOBOJUMOCTH IOJNYNPOBOAHUKOB. CBoiicTBa p-n mepexona.
[TonynpoBoIHUKOBBIE TPUOOPHI

4211 DIEKTPUYECKHUM TOK B DJIEKTPOJIMUTAX. DJIEKTPOIUTHYECKAS TUCCOLUALINS. DIEKTPOIIU3

4.2.12 Onexktpryecknii TOK B raszax. CaMOCTOSTENBHBI M HECAMOCTOSTENbHBIM pa3psn. Pasnuunele THIBI

CaMOCTOATCIIBHOT'O pa3pdaaa. Momnnus. I11na3zma




4.2.13 TexHuuyeckue ycTpoicTBa: aMIepMeTp, BOJIbTMETP, pEOCTAaT, MCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelIbHbIE TPUOOPHI,

ANEKTPOOCBETUTEIbHBIEC TPUOOPHI, TEPMOMETP CONMPOTUBIICHUSI, BAKYYMHBIN TUOJI, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, FalbBaHUKA

4.2.14 [IpakTryeckue paboThl. M3yueHne cMEIaHHOTO COSIMHEHHSI PE3UCTOPOB.

N3mepenne 3/1C ncTouHMKA TOKA U €0 BHYTPEHHETO conpoTuBieHus. Habmoaenne anexrpousa

IIpoBepsieMble TPeOOBaHUSA K Pe3yJbTATAM OCBOCHHSI OCHOBHOM
oOpa3oBaresbHO nporpammsl (11 kiace)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie peAMETHBIC PE3yNIbTATHl OCBOCHHUSI OCHOBHOIM 00pa30BaTeIbHOM MPOrpaMMBbl CPETHETr0 00IIero 00pa3oBaHHs
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JleMOHCTpHUpOBaTh Ha MPUMEpPaxX Pojb U MecTO (GU3UKH B (OPMUPOBAHUU COBPEMEHHOI HAyYHOW KapTUHBI MUPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOMN JACATEIHHOCTH JIFOJIEH, IIETOCTHOCTh U €MHCTBO (PU3HMUECKON KapTUHBI
Mupa

11.2

Y4uTHIBaThH T'paHULbl IMTPUMCHCHUSA HU3YYCHHBIX (I)I/ISI/I"IGCKI/IX MOHCHCﬁZ TOYCYHBIMN BHeKTpI/I‘leCKI/Iﬁ 3apsan, AACpHass MOJCIIb
aToMa, HYKJIOHHasd MOACJIb aTOMHOTIO fApa IMPU pCIICHUA Q)Hanecxnx 3aga4

11.3

Pacnio3naBate usnueckue sBieHus (MPOIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB JIEKTPOAMHAMUKH M KBAHTOBOM (DU3UKU:
AIIEKTpUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACMCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB,
3JIEKTPOMArHuTHasi UHAYKIIHMS, JEHCTBIE MATHUTHOTO MOJIS HAa IPOBOJAHMK C TOKOM M JIBWXKYILIUNCS 3apsi, SJ€KTPOMarHUTHbIE
KoJIeOaHUsI M BOJIHBI, NMPSIMOJIMHEHHOE PAacCHpOCTpaHEHUE CBETa, OTpaKEHHE, MpesomiieHHe, UHTepdepeHuus, Tudpakiuus u
noJisipu3alusl CBeTa, Jucrepcus cBera, (oTtoanextpuueckuil 3gpdext (hotodddexT), cBeTOoBOE NaBieHHE, BO3ZHUKHOBEHUE
JIMHENYATOro CreKTpa aToMa BOJIOpO/ia, ECTECTBEHHAs U UCKYCCTBEHHAsI paIMOAKTUBHOCTh

114

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUYECKHE, MArHUTHBIE, ONTUYECKUE, DJIEKTPUUECKYID IPOBOJUMOCTb
pa3IMYHBIX CPeJl) U 3JIEKTPOMArHUTHBIE SIBIEHUS (TIPOIIECCHI), UCIOIBb3Ys (PU3MUECKHe BETUUYUHBI: SJIEKTPUUECKUM 3aps, cuiia




TOKa, JJIEKTPUYECKOE HAINpsDKEHHE, HJIEKTPUUECKOe COINPOTUBIIEHHUE, PasHOCTh noreHuuanos, JJC, pabora Toka, MHIYKIUSI
MarHMTHOTIO 1OJs, cuia Ammnepa, cuia JIopeHna, MHIYKTUBHOCTb KaTyIIKH, SHEPTUs MIEKTPUYECKOT0 U MarHUTHOTO IOJIEH,
NepUOJI ¥ YacToTa KojieOaHuil B KoebaTeIbHOM KOHTYpE, 3apsi/i U cujla TOKa B IPOIECCe TAPMOHMYECKUX 3JIEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHME M ONTHYECKas CUJa JIMH3bI, IPU ONHUCAHUU NPABWIBHO TPAKTOBATh (PU3MUYECKHH CMBICI
UCTIOJIb3YEMBIX BEJIIMYHMH, UX 0003HAYCHUS U €IUHUILIBI, YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUUUHY
C IpyTUMU BEJIMYUHAMU
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OnuceiBaTh U3y4EHHbIE KBAHTOBBIE SIBJICHUS U IPOLIECCHI, UCIOJIB3Ys (PU3UUYECKUE BEIMUYHUHBL: CKOPOCTh JIEKTPOMAarHUTHBIX
BOJTH, JJTUHA BOJIHBI M YacTOTA CBETA, PHEPTHUS U UMITYJbC (POTOHA, IEPHO TOTypachaaa, SHEPTUs CBSI3U aTOMHBIX SAEp; MPH
ONKCAaHUM IPABUIBHO TPAKTOBATh (PU3MYECKHH CMBICI HUCHOJIb3YEMbIX BEIMYMH, UX O0OO03HAUEHUS M €JUHMIIbI, YKa3bIBaTb
(GopMyIbI, CBS3BIBAIONINE JNAaHHYIO (PU3MUECKYIO BEIMYMHY C JPYTMMH BEJIMYMHAMH, BBIUMCIATH 3HAYCHHE (HU3MUECKON
BEJINYUHBI

11.6

AHanu3upoBaTh (U3MYECKUE IMPOLECCHl M SIBJICHUS, UCHOIb3ysd (U3NYECKHE 3aKOHBbl M MPUHLUIBL 3aKOH OMa, 3aKOHBI
NOCJIEZI0BATENbHOIO U MAapaJuIeIbHOTO COEAMHEHMsI NMPOBOJHUKOB, 3akoH Jlkoynst - JleHna, 3aKoH 3J€KTPOMAarHUTHOMN
WHAYKIIMH, 3aKOH MPSIMOJIMHEMHOIO pPAacIpOCTPaHEHMsI CBETA, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI IPEIOMIICHMS CBETA,
ypaBHeHUEe OWHIITEeNHa 11 (oTod((deKTa, 3aKOH COXPAHEHUS IHEPrHH, 3aKOH COXPAHEHUS HUMITYJIbCa, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsJa, 3aKOH COXpaHEHMs] MacCOBOI'O YHMCIIA, OCTyJaTel bopa, 3aKOH pajlnoakTUBHOIO pacmnana; mpu 3TOM
pa3nuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIpaXKEHHE U YCJIOBHS (TpaHuUIlbl, 00JacTH)
IPUMEHUMOCTH

11.7

OHpe,I[eJ'IfITL HAITPpaBJICHUC BCKTOPA MHAYKIIUU MAarHUTHOT'O IMOJIAA MPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHua

11.8

CTpOI/ITB " OIIUChIBATH I/I306pa)KeHI/IC, CO31aBacMOC IJIOCKUM 3CPKAJIIOM, TOHKOH JIMH30H

11.9

BhITIONHATE KCIEPUMEHTHI TIO UCCIICIOBAHUIO (PU3UYECKUX SBJICHUI U MPOILIECCOB C MCIMOIB30BAHUEM MPSMBIX U KOCBEHHBIX
W3MEPEHH; mpu dToM (popMynupoBaTh mpodiemy (3amady) U THNOTE3y Yy4eOHOro dKCIEpHUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBOIBI

11.10

OCYU.[CCTBHSITB IMpAMBIC U KOCBCHHBLIC H3MCPCHUSA (I)I/IBI/I‘-ICCKI/IX BCJIIMYUH; TIpH 3TOM BBI6I/IpaTL ONTUMAJILHBIM CITOCO0
HU3MCPCHUA U UCIIOJIB30BATh U3BCCTHBIC MECTOABI OLICHKHU HOFpeIHHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYUH C HCIHOJIB30BAHUCM IIPAMBIX H3MepeHHﬁ; npu 3TOM KOHCTPYHUPOBATH




YCTAHOBKY, (PMKCHPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUJAE TaONHIl U TpaduKOB, AeIaTh
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUA

11.12

CoOmronare mpaBuiia 0€30MacHOrO TpyJa TPH TPOBEICHHH HCCICAOBAaHUN B pamMKax y4eOHOTO SKCIIEpUMEHTa, y4eOHO-
UCCIICIOBATENILCKOM M TMPOCKTHOW JESATENbHOCTH C HCIOJB30BAHUEM W3MEPHUTEIbHBIX YCTPOWCTB W J1a00OpaTOPHOTO
00opyIoBaHUs

11.13

Pematn PaCUYCTHBIC 3a/la4u C ABHO BaﬂaHHOﬁ (I)I/ISI/I‘ICCKOI‘/‘I MOZCIIbIO, UCITOJIB3YsL (I)I/ISI/IIICCKI/IC 3dKOHBbI U IIPUHIMIIBI; HA OCHOBC
aHajin3a yCJIOBHA 3aJa4u BI)I6I/IpaTI) @HBHHGCKYIO MOACIb, BbIACIIATD (1)PI3H‘I€CKI/IC BCIIMYMHBI U q)OpMYJH)I, HCO6XOIII/IMI)IG JJI
€C pCUICHUs, IPOBOAUTDL PACUYCThI U OICHUBATL PCAJIbHOCTD IMOJIYYCHHOI'O 3HAYCHU A (1)H3quCKOﬁ BCJINMYHMHBI

11.14

Pemaths KauecTBEHHBIC 3aJaUH: BBICTPpanBAaTh JIOTHYCCKU HCIIPOTHBOPCUNBYIO LICTIOYKY paccyxcz[eHHﬁ C OHOpOﬁ Ha U3YUCHHBIC
3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-IGCKI/I€ SAIBJICHUA

11.15

Hcnonp30BaTh NMpH pEHICHNH YUeOHBIX 33/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIC TEXHOJIOTUH JUIS TIOUCKA, CTPYKTYPUPOBAHUS,
UHTEpIpeTalii U MPEJCTaBICHUs Y4eOHON M HAayYHO-TIONMYJSPHOM MH(OpMaIuK, MOJIy4eHHON U3 pa3iIMYHbIX MCTOYHHUKOB;
KPUTHYECKH aHAIM3UPOBATh MOJTy4aeMyro HH(OpMALINIO

11.16

OOBSACHATh NPHUHLMIIBI JEUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB; pasziuyaTh YCIOBUS HX O€3011aCHOrO
UCIIOJIb30BaHUs B [IOBCEIHEBHOW KU3HU

11.17

[TpuBoIUTE MpUMeEpHl BKJIAJa POCCUMCKUX M 3apYOEKHBIX YYEHBIX-(DU3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE INPOLIECCOB
OKpPY’KaIOILEr0 MUPA, B pa3BUTHUE TEXHUKU U TEXHOJIOTUM

11.18

Hcnonk30BaTh TeOpEeTUUECKHE 3HAHUS MO0 (PU3UKE B TIOBCETHEBHOM JKU3HM JIJ1s1 oOecrieueHrs 0€30MacHOCTH TP OOpaIEHUH C
npuOopaMy M TEXHUUYECKHUMH YCTPOMCTBAMM, Ul COXPAHEHUS 3/10POBbS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHUS B
OKpY>Karollen cpee

11.19

Paborath B rpynme ¢ BBINOJIHEHHUEM pa3IMYHBIX COLMAIBHBIX pOJIeH, MJIAHUPOBATh pPAaOOTy TPYMIbI, palMOHAIBEHO
pacnpenenaTh OOS3aHHOCTH U IUIAHUPOBATH JESTENbHOCTh B HECTAHJAPTHBIX CHUTYalUsAX, aJeKBAaTHO OIIEHMBATh BKJIAJ
KaXJI0T0 U3 YYACTHUKOB T'PYIIIBI B PEIIEHUE pacCMaTPUBAEMON TPOOIeMbI




IIpoBepsiemblie 3s1eMeHTHI coaepxanus (11 kiaacce)

Kon Kon [IpoBepsieMble J1€MEHTBI COAEP)KaHUS
pasznena | mpoBepseMor
0 DJIEMEHTA
4 OJIEKTPOJMHAMUKA
4.3 MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHA S UHY KA
431 ITocTostnabIe MarHUTEL. B3anMoeiicTBIE MOCTOSHHBIX MATHUTOB
4.3.2 MaruutHoe mnone. Bektop mMaruutHOi muAykuuu. [IpuHnun cynepno3unuu. JIMHUM MarHUTHON WHIYKIIMH.
KapTuna nuHMii MAarHUTHON MHIYKIIMU TTOJISI TOCTOSIHHBIX MarHUTOB
43.3 MaruauTtHoe mose NpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUN MO ATMHHOTO MPSMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OmbIT Dpcrena. B3anmonelicTBue MpoOBOJHUKOB C TOKOM
4.3.4 Cuiia AMriepa, ee MOJIyJIb M HalPaBJICHHUE
4.3.5 Cuna JlopeHniia, ee MOAyJb U HampaBieHUe. J{BUKEHUE 3apsHKEHHONW YaCcTUIIB B OJTHOPOJIHOM MAarHUTHOM IIOJIE.
PaGora cunel Jlopeniia
4.3.6 SIBneHue 3NeKTPOMAarHUTHON MHAYKIIMU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
4.3.8 O/1C unaykuuu. 3aKOH AJIEKTPOMAarHuTHOW MHAYKInKu Papaes
4.3.9 Buxpesoe anexrpuueckoe nojue. 31C uHAYKINM B TPOBOJHUKE, JBUKYIIEMCS MOCTYNATEIbHO B OJIHOPOJIHOM
MarHUTHOM IIOJIE
4.3.10 [IpaBuno Jlenna




4311

NunyktuBHOCTD. SIBNeHue camounaykuuu. 9J{C caMoMHayKIIMI

4.3.12 OHeprus MarHUTHOT'O TOJISl KaTYLIKH C TOKOM

4.3.13 DNEeKTPOMarHuTHOE 10J1€

4.3.14 TexHnuyeckue yCTpONCTBA: IIOCTOSHHBIE MArHUTBI, JJIEKTPOMArHUTHI, AJIEKTPOJBUraTellb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUL], UHAYKI[MOHHAS 11€Yb

4.3.15 IIpakTnyeckue paboThl. M3ydeHrne MarHuTHOTO MOJIs KaTYHIKH ¢ TOKOM. MccnenoBanue AeHCTBUS OCTOSHHOTO
Mar"HurTa Ha paMKy ¢ TOKOM. VccnenoBanue SiBIEHUS 3J€KTPOMAarHUTHON UHIYKIIUU

5 KOJIEBAHUA 1 BOJIHBI
5.1 MEXAHUWYECKMUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUW A

511 Konebarenbnas cucrema. CBoOoaHbIe Konebanus. ['apmonndeckue konebanus. [lepuon, yactora, aMmutyaa u
(haza xonebanuii

512 [IpyxnHHBIN MasTHUK. MaTeMaTH4eCKUI MassTHUK

513 VYpaBHeHHe rapMoHuYeckux KosiebaHuil. KuHemarnueckoe W JUHAMHYECKOE ONMCAHME KOJIeOaTeIbHOro
JIBYDKEHUS

5.1.4 IIpeBpariieHre YHEPTUU MPU FrApMOHUYECKUX KosieOaHusAX. CBA3b aMIUTUTYAbl KOJIeOaHUH MCXOTHON BETMUMHBI
C aMILTUTYyJJaMU KoJIeOaHHM ee CKOPOCTH U YCKOPEHUS

5.15 Konebartenbubiit KOHTYp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUs B HJI€aIbHOM KOJI€OaTeTbHOM KOHTYpE.
AHanorus Mexay MeXaHHUeCKUMH U 3JIEKTPOMarHUTHbIMU Kosebanusamu. @opmyna Tomcona

5.16 3aKOH COXpaHEHMsI SHEPTUHU B UI€aTbHOM KOJe0aTeIbHOM KOHTYpe

5.1.7 BriHyxnennsle  MexaHmdeckue — koneOaHus.  Pesomanc.  Pe3oHaHcHas ~— kpuBas.  BeIHYXIeHHBbIE

QJICKTPOMArHuTHBIC KOJIeOaHHS.




5.18

Ilepemennblii Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.19 MoIHOCTh IEPEMEHHOIO TOKA. AMIUIMTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIIPSKEHUS

5.1.10 Tpanchopmarop. IIpousBoacTBO, mepenaya U MOTPeOICHHE IIEKTPUICCKONW DHEPTHH. DKOJIOTUYSCKUE PUCKH
IIPU TPOU3BOJCTBE 3JIEKTpUUecKoil sHepruu. KynbTypa HCIOJIB30BaHUS 3JIEKTPOIHEPIMM B IOBCEIHEBHOMN
KHU3HH

5.1.11 TexHnueckue ycTpoiicTBa: ceilicMorpad, 3JIeKTpUUECKH 3BOHOK, IMHUU AJIEKTporepeaay

5.1.12 [IpakTnueckue pabotel. MccnenoBaHue 3aBUCUMOCTH NEPUOJIa MalbIX KOJEOaHUU Ipy3a HAa HUTH OT JJIMHBI
HUTM W Macchl rpysa. MccienoBaHue IMEpeMEHHOr0 TOKa B LENM M3 IOCIEAI0BaTEIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTyLIKU U PE3UCTopa

5.2 MEXAHWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHuuecknue BOJIHBI, ycloBHA pacnpoctpaHeHus. Ilepuoa. CkopocTe pacnpoCTpaHEHUs M JUIMHA BOJIHBI.
[Tonepeunslie ¥ MPOIOJIbHBIE BOJTHBI

522 WNnTtepdepenus u nudpakuns MEXaHUYECKUX BOJIH

523 3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka

524 DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBHS M3Ty4YEHHS AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTaIUsi BEKTOPOB
E,Bu V B 3/eKTpOMAarHUTHOM BOJIHE B BAKYyME

5.25 CBoiicTBa >1E€KTPOMArHUTHBIX BOJH: OTpPa)KCHHUE, MPEJIOMIICHUE, Mosipu3anus, Audpaxkius, HHTeppepeHIns.
CKOpOCTb AJIEKTPOMArHUTHBIX BOJIH

526 lkana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpuHIMIIBI panoOCBA3U U TeNEBUACHMS. Pagronokanus. DIEKTpOMarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH Cpebl

5.2.8 TexHuueckue ycTpoicTBa: My3bIKaJIbHbIE HHCTPYMEHTBHI, YIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAMIIMHE,




pamap, paaAuoIpUEMHHK, TeJIeBU30p, aHTeHHA, TenedoH, CBU-meun

5.3 OIITUKA

531 [IpsamonnHENHOE pacpoCTpaHEHHUE CBETA B OJJHOPOAHOM cpene. JIyu cera

5.3.2 OTtpaxxeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHue N300paKeHUH B IITIOCKOM 3epKajie

53.3 [Ipenominenue cBeta. 3aKOHBI MPETOMIICHHS CBeTa. AOCONMIOTHBIN MTOKA3aTeNb MPEIOMIICHUS

534 [TostHOE BHYTpEeHHEE OTpakeHHE. [IpeebHBIN YyroJl TOJTHOTO BHYTPEHHETO OTPAKCHHUS

5.3.5 Jucnepcus ceera. CioxxHbINM cocTaB Oenoro ceera. L{pet

5.3.6 Cobuparone U pacceuBaroliue JUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHHUE W ONTHYECKas CHUila TOHKOU
muH3bl. [locTpoeHne W300pakeHHWd B COOMPAIOIIMX M PACCEMBAINUX JUH3aX. DopMylia TOHKOW JIMH3HI.
YBenuuenue, 1aBaeMoe JIMH30U

5.3.7 [Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONITUKHU

5.3.8 WNutepdepentuss cBera. KorepeHTHbIE HCTOUYHUKH. YCIOBUS HAONIOJEHUS MaKCUMyMOB W MHHUMYMOB B
UHTEP(PEPEHITMOHHON KapTUHE OT JABYX CHH(A3HBIX KOTePECHTHBIX HCTOYHUKOB

5.3.9 Hudpakmus ceera. JudpakuuoHHas penreTka. YCIOBUE HAONIOJACHHS TJIABHBIX MaKCHMYMOB TIPH TIaJICHUU
MOHOXPOMAaTHYECKOT0 CBETa Ha TUPPAKIIUOHHYIO PEUIETKY

5.3.10 [Monsipuszanus ceera

5311 TexHuueckue ycTpoHcTBa: OUYKM, Jyma, (oToamnmapar, MPOEKIHMOHHBIA ammapar, MHUKpPOCKOI, TeIEeCKOIl,
BOJIOKOHHAS! ONITUKA, AUPPAKIIHOHHAS PEUIETKA, MOISIPOUT

5.3.12 [TpakTuueckue padbotsl. Mi3MepeHue nokaszarens npeiaomiaeHus. McciaenoBanue CBOWCTB M300paKeHUI B TMH3AX.
Hab6mronenue qucnepcuu cBeta

6 DJIEMEHTHI CIIELHHIMAJIBHOU TEOPUN OTHOCUTEJIBHOCTU




6.1

FpaHI/II_[BI IMPUMCHUMOCTU KJIaCCUYECKOM MEXaHUKH. HOCTy.HaTBI TCOPHUU OTHOCHUTCIIbBHOCTU: MHBAPUAHTHOCTD
MOAYJIA CKOPOCTH CBETA B BAKYYME, IIPUHIMII OTHOCUTCIIbHOCTHU OUHIITEHHA

6.2 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITTMHBI
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBsi3b Macchl C 3HEpTrUel U UMITYJILCOM CBOOOHOMN YaCTHUIbl. DHEPTHUS MTOKOSI CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
7.1 DJIEMEHTbBI KBAHTOBOU OIITUKU
7.1.1 ®otonsl. @opmyna [Inanka cBsi3u sHeprun (HOTOHA € €r0 YacTOTOH. DHEPrusi U UMIYIIbC (POTOHA
7.1.2 Otkpeitre u uccnenoBanue Gorordpdexra. Onbitel A.I'. Cronerosa. 3akons! GpoTodpdexra
7.1.3 VYpasuenue DitnmreitHa s potodddekra. "Kpacnas rpanuma” dpororddexra
7.1.4 Hasnenne cBera. OnwiTel [1.H. JIebenena
7.1.5 XUMHYeCcKoe IeHCTBUE CBETA
7.16 TexHnueckue ycTpoiicTBa: poT0o3/IeMEHT, POTONATUMK, COTHEYHAs OaTtapesi, CBETOINO0/
7.2 CTPOEHHME ATOMA
7.2.1 Mognens atoma Tomcona. OnbiTsl Pesepdopia o nccrienoBanuio crpoeHus aroma. [InmanerapHas MoJens aroma
7.2.2 IToctynatel bopa. U3nyuenue u morinomnieHre (HOTOHOB MpPU MEPEXOie aToMa C OJAHOTO YPOBHS DHEPrUU Ha
npyroi. Buasl cnektpoB. CriekTp ypOBHEHN 3HEpruu aTomMa BOJIOpOJa
7.2.3 Bomnogsie cBoiicTBa yactuil. Bomusr ge bpoitns. KopmyckynsipHo-BosiHOBOH nyann3M. J{udpakius 3JIeKTPOHOB

Ha KpUcTajjiax




7.24 CrioHTaHHOE ¥ BBIHY)KJICHHOE M3JIy4yeHHE. Y CTPOMCTBO M MPUHLUI paboTHI J1azepa

7.2.5 TexHuyeckue yCcTpoicTBa: CIEKTPaIbHbIA aHAINU3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED

7.2.6 [IpakTuyeckue pabotel. Habnronenue TMHEHYaToro CrekTpa

7.3 ATOMHOE 4/1PO

7.3.1 MeToabl HaOIIOICHHS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUIT

7.3.2 OtkpeiTHe paanoakTHBHOCTH. OmbITel Pesepdopna mo ompereneHuro cocTaBa pPajlOAKTHBHOTO H3ITyYCHUS.
CaoiicTBa anb(a-, 6era-, raMma-u31ydeHus. BiusHue paJuoakTHBHOCTH Ha )KUBbIE OPraHU3MBbI

7.3.3 OTtkpbiTHEe NpoTOHA M HeWTpoHa. HyknonHnas monens siapa I'eiisenoOepra - VBanenko. 3apsin siapa. MaccoBoe
qucio sapa. 3otonsl

7.3.4 Anbda-pacnan. DIeKTPOHHBIM W MO3UTPOHHBIA OeTa-pacnan. ['amma-uznmydeHue. 3aKOH pajlOAKTHBHOTO
pacnaga

7.3.5 DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT maccsl siipa

7.3.6 Snepusie peakuuu. [lenenue u cCUHTE3 g1ep

7.3.7 SAnepusiii peaktop. TepmosiaepHbiii cunTe3. [IpodaemMbl U MEPCHEKTUBDI SIEPHON SHEPIETUKH. DKOJOTHYECKHE
acIIeKThI SJIEPHOM SHEPreTUKU

7.3.8 OneMeHTapHble YacTHIIbl. OTKpbITHE O3UTpOoHA. DyHIaMeHTalbHbIE B3aUMOICHCTBUS

7.3.9 TexHuveckue ycTpocTBa: J03UMETp, Kamepa BuibcoHa, simepHbIil peakTop, aToMHast 6om0Oa

7.3.10 [IpakTueckue padotsl. MccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM GoTorpadusim)

8 BJIEMEHTHI ACTPO®U3NKU
8.1 Bun 3Be3anoro He6a. Co3Bes3ausi, spKue 3B€3/1bl, JIAHEThl, UX BUAUMOE JBI)KEHUE




8.2 Conneunas cucrtema. [lnaneTrs! 3eMHOM rpynmnbl. [InaHeThI-TUraHTbl U UX CIIYTHUKH, KApJIMKOBBIE IUIAHETHI.
Mansie Tena ConHEYHON CUCTEMBI

8.3 Comnne, dpotochepa u armochepa. CostHeuHass aKTUBHOCTh

8.4 Hcrounuk sneprun CoJiHIIA U 3BE3]T

8.5 3Be31bl, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETHUMOCTb, paAUyC, TEMIIEpAaTypa, HMX B3aUMOCBS3b.
Juarpamma "criekTpasibHbIN KJacc - CBETUMOCTB". 3B€3/Ibl IJIaBHOW MOCIIEI0BATEIbHOCTH. 3aBUCUMOCTD "'Macca
- CBETUMOCTB" JJIs1 3B€37 [VIaBHOU IOCIIEA0BATEIbHOCTH

8.6 BuytpeHHee crpoenue 38e31. COBPEMEHHBIE MTPEACTABICHNS O NIPOUCXOKIACHUM U 3Boatonuu CoJHIa U 3BE3J.
Dransl KU3HU 3BE3]1

8.7 Mneunsiii [Iyts - Hama I"anaktuka. CrnmpaneHas cTpykrypa ["anakTuku, pacupeneneHue 3Be3[, ra3a U IbLIH.
ITonoxenue u nBuxenne Connua B ['anakruke. Ilnockas u cepudeckas nogacucremsl I anakTuku

8.8 Tunsl ranaktuk. PaguoranakTuku v kBazapsl. YepHbIe IbIPHI B s/ipax rajJakTHK

8.9 Bcenennas. Pacmmpenne Beenennoil. 3akon Xa66na. Pa3z6eranue ramaktuk. Bospact u paauyc Bceenennoii,
teopus bonbioro B3peiBa. Monens "ropsiueii Beenennoit". PenukroBoe n3nyuenue

8.10 MacutaGHas ctpykTypa Beenennoil. Meraranaktuka. Hepemennslie mpo6iemMbl acTpOHOMUN

Jlns mpoBesieHust €AMHOTO TOCYJapCTBEHHOT0 3K3aMeHa 1o (usuke (nanee - EI'D mo ¢usuke) ucnonb3yercs nepeueHs (koauduxarop)
NpOBEpAEMBIX TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHON NpOrpaMMbl CpeAHEro oomiero oOpa3oBaHUS U

OJICMCHTOB COACPKaHU.

IIposepsiembie Ha EI'D nmo ¢pusuke TpedoBanus
K pe3yJIbTATaM OCBOCHHsI OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbl
cpeaHero o0uero o0pa3oBaHus




Kon [TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM pE3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPETHET0
MIPOBEPSIEMOTO obmero oopa3oBaHus
TpeboBaHUs

1 ChopMupoBaHHOCTH YMEHUH pacro3HaBaTh (DPU3UYECKHE SBICHUS (IIPOLECCHI) U OOBACHATh MX HAa OCHOBE M3YYEHHBIX
3aKOHOB

2 Brnanenue ocHoBomosararoiuMu (pu3n4ecKMMU HOHATUAMU U BEIMYMHAMU, XapaKTePU3YIOIUMHI (PU3HUECKUE ITPOLIECChI

3 ChopMupoBaHHOCTb YMEHMI NMPUMEHATh 3aKOHBI KIACCUUYECKON MEXaHMKH, MOJICKYJISPHON (U3UKU U TEPMOJMHAMUKHY,
AIIEKTPOJMHAMUKH, KBAaHTOBOM (PM3MKU Ul aHainu3a U OOBSICHEHUS SIBJIEHUH MHKpPOMHpA, MAaKpOMHpa U MeraMmupa,
pasnnyath yclnoBHs (TpaHuUIbl, 00JAacTH) NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IMOHMMATh BCEOOIIMH Xapakrep
(GyHIaMEHTAIFHBIX 3aKOHOB M OTPAHWYEHHOCTh HCIIOJNB30BAaHMS YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (pU3HUECKUE
IIPOLIECCHI, UCTIOJIb3YsI OCHOBHBIE IIOJIOKEHHUS, 3aKOHBI U 3aKOHOMEPHOCTH

4 ChopMupoBaHHOCTh YMEHHUS Pa3IUYaTh YCIOBHS IPUMEHUMOCTH Mo/ieel (U3NYECKUX Tel U IPOLECCOB (SIBJIECHUIN)

5 ChopMupoBaHHOCTH YMEHHSI pEIIaTh pacUeTHBIE 3a/1a4M C SIBHO 33JJaHHOM M HESIBHO 33JJaHHOM (U3MUECKO MOAEIbIO: Ha
OCHOBaHUU aHaJM3a YCJIOBUS BbIOMpaTh (pr3MUECKHE MOJENH, OTBEYAloIIe TpeOOBAHUAM 3a7jau, IPUMEHATh (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3MYECKHX TEOPUIl MpPU HMCIIOJIB30BAaHUM MAaTEMaTUYeCKHMX METOJIOB PELICHHUs
3a/1a4, IPOBOJAUTH PacyeThl HA OCHOBAaHUU MMEIOIUXCSl JaHHBIX, aHAJIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATh METO/IbI
pELIEHNUs C YYETOM IOJyUYEHHBIX PE3YyIbTaTOB

6 Pemats kauecTBeHHbIE 3a/lauM, TpeOYIOLIME NPUMEHEHHUs 3HAHUM M3 pa3HbIX pa3fesioB LIKOJIBHOTO Kypca (QU3UKH, a
TaK)K€ MHTErpaluy 3HAHUW M3 JPYTUX MPEIMETOB €CTECTBEHHOHAyYHOTO LMKJIA: BBICTPAWBATH JIOTUYECKYIO LIEMOUKY
paccyXIeHU ¢ ONOpOoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SIBICHUS

7 Bnanenve OCHOBHBIMHM METO/JAMM HAayYHOTO MO3HAHUS, UCHOJB3YEMBIMU B (DH3HKE: MPOBOAUTH NPSMbIE U KOCBEHHBIE

U3MepeHus (PU3NYECKUX BEIMYMH, BHIOMPAst ONTUMAIBHBIN CIIOCO0 M3MEPEHUS W UCTOIb3Ysl U3BECTHBIC METOBI OIICHKU
MOTPENTHOCTEW M3MEpPEHUM, TPOBOIUTH MUCCIIEAOBAHUE 3aBUCUMOCTEHN (PM3MUECKUX BEIIMYMH C WUCIOJIB30BAHUEM IPSMBIX
U3MEpEHUi, OOBSCHSATD MOJYYCHHBIE Pe3YIbTAThI, HCTIONB3YsS PU3NYECKUE TEOPUH, 3aKOHBI U MTOHSITHS, U JIENaTh BHIBOJIBI;
coOiroaaTh npaBuiia 6€30MacHOro TpyJAa MpH MPOBEIEHUN UCCIIEIOBAHUN B paMKaxX y4eOHOro SKCIepUMEHTa M y4eOHO-
HCCJIEIOBATENILCKOM JEATENIbHOCTH C HCIIOJIb30BAHUEM IH(PPOBBIX H3MEPUTEIBHBIX YCTPOWCTB U JaOOPaTOPHOTO




000pyI0BaHUs

CdopMupoBaHHOCTh YMEHUN aHAIM3UPOBATH U OIEHUBATH IMOCIEICTBUSL OBITOBON M MPOU3BOJCTBCHHOW JEATEIHLHOCTU
YyelioBeKa, CBA3aHHOW ¢ (DU3MYECKMMH MpOoIlecCaMy, C MO3UIUN HKOJIOTUYECKOM Oe30MacHOCTH; MpEeACTaBICHUN O
PalMOHAIIBHOM MPUPOJIONOJIB30BaHUU, A TAKKE Pa3yMHOM MCIIOIb30BAaHUU JOCTUKCHHN HAyKW W TEXHOJOTHMW IS
JAIBHEUIIET0 Pa3BUTHSI YEIIOBEYECKOr0 00IIeCTBa

OBnajgeHue pa3IMyHBIME crioco0amMu paboTel ¢ HMHQOpManueil (U3NYECKOro COJEepKaHUA C MHCIOJIb30BaHUEM
COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJIOTUN; pPa3BUTHE YMEHMHM KPUTUYECKOIO aHajlu3a M OLEHKHU JOCTOBEPHOCTHU
HoJy4aeMoi nHpopmanuu

10

C(bOpMI/IpOBaHHOCTL y'MCHI/Iﬁ MPUMCHATb OCHOBOIIOJAratomue aCTpOHOMHUYCCKUC ITOHATHUA, TCOPHUU U 3aKOHBI AJId aHaJIM3a
1 OO0BSICHEHHS (1)I/ISI/IIICCKI/IX IMpOoLCCCOB, NPOUCXOAANIUX HA 3BC3AaX, B 3BC3JHbIX CUCTEMAX, B MCKTaJIaKTHIECKO cpeac;
JABHMXXCHUA HeOECHBIX TCJ1, 9BOJIFOLIHUHU 3BC31 U Bcenennoi

IlepedeHb 3J1eMEHTOB cO/iep:KaHus, NpoBepsieMbix HA EI'D no ¢pusuke

Konx
pazaena/
TEMBI

Kon [IpoBepsieMBIil 2JIEMEHT COACPKAHUS
JJIEMEHTA

1

MEXAHUKA

11

KMHEMATHUKA

1.1.1 Mexanndeckoe npmkenne. OTHOCUTEILHOCTh MEXAaHNYECKOro ABIDKeHus. CucTeMa oTcyeTa

1.1.2 |MarepuanpHas TOUKA. z TPacKTOpHA

Ee panuyc-Bekrop:

r(t)=(x(t).y(t).2(1)),




TpaeKTopus,
nepeMelleHue:

CroxxeHue nepeMenieHui:

AF = AT, + AF,

113

CkopocTb MaTepUaIbHOW TOYKHU:

AX
Ux :E

=X, ananormuno Uy = Y, U, =7,
At—0

Cnosxenue ckopocreil: U1 = U, U

Brrunciienue nepeMenieHus U MyTH MaTepPUaIbHON TOYKH MPH MPSMOJHHEHHOM JBH)KEHUH BJIOJIb OCH X IO rpaduky
3aBHCUMOCTH Vy (t)

114

l_

. Ao

VcKkopeHue MaTepuanbHoi Touku: 4 = =0 = (a a,,a ),

X1 Py 1 ¥y
At At—0




Av . : ,
a, = Atx - = (Ux )t, aHaJoOrnyHo 4, = (Uy )t, a, = (Uz )t.

1.15

PaBHOMEpPHOE ITPAMOIIMHEVNHOE IBUKECHHUE:
X(t) = X, +0p,t

v, (t) = vy, =const

1.1.6

PaBHOYCKOpeHHOC HpﬂMOJ’IHHCﬁHO@ JBHXXCHHUC:

2

X(t) =Xy + Ut + axzt

L, (t) =0y, +at
a, = const
UZZX _Ulzx = 2ax (XZ - Xl)

v, +0,

HpI/I ABHUKCHUH B OAHOM HAIlpaBJICHUH NYThb S= 2 -t

1.1.7

CBoOonHOe majieHue. Y CKOpeH#e CBOOOTHOTO
nafeHus. JIBmwkeHue Tena, OPOIIEHHOTO MOJ ja

yriaom & K ropusoHTy:




X(t) =Xy + Vgt = X, + 0, COS - t
2 2
. t
y(t)= y0+uoyt+gy7: y0+z)05|n(x-t—g7
. (t) =0y, =1, COs @t

L,
v, (t) =0y, +9,t =v,sina—gt

9, =0
g, =—g = const

1.1.8 KpuBonunerinoe npuxenue. J[BHykeHUE MaTepUaIbHON TOYKHU IO OKPY>KHOCTH.
Vrioosas u nuHeiHHas CKOpocTh Toukd: U =OR. IIpu paBHOMEpHOM JBIKEHHHM TOUYKH IO OKpPYKHOCTH
2n
0=—=271v
T
L2
2 .
[1eHTPOCTPEMUTENBLHOE YCKOPEHUE TOUKH: & . = E =R . IMonnoe yckopenne matepuanbHoii TOuKH
1.19 TBepnoe Teno. IlocTynarensHoe U BpalaTesbHOE JBUKEHNE TBEPAOTO Tella
1.2 JMUHAMUKA
1.2.1 NuepumanbsHble cuctemsl oTcuera. [lepBbiil 3akoH HeroTona. [IpuHnmn otHocutensHocTr [Nannmnes
1.2.2 m

Macca tena. [motHOCTB BemiecTBa: P =

\Y




1.2.3 Cuna. [IpuHIUI CYNIEPIIO3UIIAN CHIT: FpaBHOHeﬁCTB =F+F +..
1.2.4 | Bropoii 3akoH HetoToHa: 1151 MmaTepuanbHoi Touku B UCO
F=ma; AP =FAt npu F = const
1.25 |Tpernii 3akoH HproToHa aJis MaTepuUaIbHBIX &
= _ = I
touek: F, =-F 12 F21
1.2.6 mm,
3aKOH BCEMUPHOT'O TSTOTCHHS: CHIIBI IPUTSDKCHNAS] MEX/y TOYeUHbIMU Maccamu paasl - = G R
Cuna tsokectu. LleHTp TsbkecTH Tena. 3aBHCHMOCTH CHIIBI TSDKECTH OT BBICOTHI h Ha/Jl TTOBEPXHOCTBHIO TUIAHETHI
panuycom Ro:
mg = GMm
VRV
(R, +h)
1.2.7 |Cuna ynpyroctu. 3akon ['yka: Fx = -kx
1.2.8 | Cuna tpenus. Cyxoe TpeHHE.

Cuna TpeHus CKOJIbKEHUS: FTp =puN

Cua TpeHus TTOKOS: Fp<uN

Koad¢unuent tpenus




1.2.9 F
Hasnenue: P=-—
S
1.3 CTATUKA
1.3.1 MOMEHT CHJIBI OTHOCUTEIILHO OCH BPAIICHUS
‘M‘ =Fl , roe | - mmewo cmmel F
OTHOCHUTEIILHO OCH, IPOXOJIAIIEH Yepe3 TOUKY —
O neprneHIuKyIsIpHO PUCYHKY F
13.2 . mr +m,r, +...
Ientp Macc Tema. L[HTp Macc CHCTEMbI MaTepPUAIbHBIX TOUEK: luw. = m +m. + . B ogHOpomHOM moie
1 o T
TSDKECTH (g = C0n3t) IIEHTP Macc TeJla COBIMAIAET C €ro IICHTPOM TSHKECTH
1.3.3 M, +M,+..=0
Ycaosug paBHosecus TBepaoro teaa B UCO: (= =
P pA F+F+..=0
1.34 3akoH ITackans
135 JlaBaeHwue B )XuAKOCTH, ITokosmeicsa B UCO: P=pP,+ Pgh
1.3.6 3akoH Apxumena: FApx = _Pm,nem ,
€CJIU TeNO U KUAKOCTh MOKOsTCS B MCO, T0O Fapx = PYVasrrecen
VYcnoBue niaaBaHus Tl
1.4 3AKOHbBI COXPAHEHU I B MEXAHUKE




141

—

Nmiyisc MaTepraibHoi Touku: P = MV

14.2 Wmmyise cuctemst ten: P = P+ Py +-..
1.4.3 |3akoH U3MEHEHHUS U COXPAHEHUS UMITYJIbCA:
BUCO AP =A(P,+ P, +...) = Py At + By AL+
8 ICO A_p = A( ﬁl + ﬁz +) =0 » CCJIN FlBHemH + FZBHemH R
PeaktuBHOE NBHXKEHUE
144 PaboTa cuiibl Ha MaJIOM MepeMEIICHUH: F_‘:
A:‘If‘.|AF|.COSa:FX-Ax wd(
AF s
145 MOIIHOCTD CUIIBL: .
ecim 3a Bpems Al pabora cuner m3mensercs a F
Ha AA, TO MOLIHOCTB CHITBI -
)
AA
P=— =F-v-cosa
At At—0
1.4.6 mo?
Kunernueckas sHeprus MarepuanbHoil Touku: E = T

3aKOH U3MECHEHHS KHHETHUYSCKOI OHEPTUU CUCTEMbBI MAaTCPHUAJIbBHBIX TOUYCK: B HnCo AEKHH = Al + A2 +o




1.4.7

[ToreHumanbHas 3Heprus:

JJI1 TOTCHIHUAJIBHBIX CHJI A12 = ElIIOTeHu - EZHOTeHu = _AEHOTeHII .
[ToTeHUMaNbHAsL SHEPTHS MaTEPUATLHON TOYKU B OJTHOPOJHOM TIOJIE TSKECTH: Enorerny = Mgh.

[ToreHnmanpHas SHEPTHUS YIPYTo 1ehOPMUPOBAHHOTO Tela:

kx?
EHOTCHH = 7
1.4.8 |3axkoH U3MEHEHHUS U COXPAHECHUS MEXaHUYECKON SHEPTUU:
EMCX = EKPIH + EHOTCHH,
B UCO AEmex = ABcex HEMOTEHII. CHII 3
B ICO AEmex = O , €CCJIN Agcex HETIOTEHIL. CHII — 0
1.5 MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI
151 ["apmonnueckue kojaeOaHuss MaTepUaIbHOM TOUKU. AMIUIUTY/a U ¢a3a konedanuil. Kunemaruueckoe onucanue:

x(t)=Asin(ot+q,),

a, (t) = (UX )t =-°X (t) =a,+ ’X=0 , TJIE X - CMEIICHUE U3 TTOJIOKCHUS PABHOBECHS.

JlnHamuyeckoe onucaHue:




max = -kx, e K = Mo’ . D10 3naunr, uro Fy = -kX.

DHepreTuyeckoe onrcanue (3aKOH COXPAHEHUsI MEXaHUYECKON SHEPrun):

2 2 2 2
mo°  kx mo
+ = —D&X — = const
2 2 2

CBsi3p  aMIUIMTYIBI KOJICOAHWH CMELICHHS MaTepHATbHOW TOYKH C aMIUIUTYAaMH KOJIeOaHWH ee CKOpOCTH H
YCKOPEHHUS:

Upax =OA @ =0°A

1.5.2 27
Ilepuox 1 YacTora Konebauuit: 1 =— = —
(0 A%
5 |
ITeprox MalBIX CBOGOIHBIX KONCOAH I MATEMATHIECKOTO MasTHHKA: 1 = 27 5 .
. m
Iepros cBOGOIHBIX K0JTeOaHH i MPYKHHHOTO MAATHUKA: | = 2T ?
1.5.3 |BomyxnaenHsle konebanus. Pezonanc. PesonancHas kpuBast
154
ITonepedHbie i IPOOJIbHBIE BOTHBI. CKOPOCTh PACIIPOCTPAHEHHS i UIMHA BOHB: A = U1 =—
v
Wutepdepennys u audpaxiys BOJIH
1.5.5 |3Byk. CkopocTh 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISIPHASA ®U3UKA

2.1.1 |[Mopenu CTpoeHHUS ra3oB, KUAKOCTEH M TBepAbIX Teisl. [lycTh TepMmoanHamuueckas cuctema (Tesio) COCTOMT u3 N
N m
OJIMHAKOBBIX MOJIEKYJI. Tor/ia KOJMYeCTBO BelecTBa v = N E ,
A

rae Na - unciio ABoraapo, m - Macca cucTeMsl (Tena), N - mosspHas macca BemecTsa
2.1.2 TennoBoe IBUYKEHHUE aTOMOB U MOJIEKYJT BEIIIECTBA
2.1.3 |B3aumogeiicTBHE YaCTHUI] BEIIECTBA
214 | duddy3us. bpoyHoBCKOE nBMKEHUE
2.1.5 Monens uneansHoro raza 8 MKT
2.1.6 |CBs3p MeXIy JaBICHHEM M CpPEIHEH KHHETHYECKOW SHEprHel MOCTYNMaTEeNbHOTO TEIUIOBOTO JBIIKEHHUS MOJIEKYIT

ueanbHOro rasa (ocHoBHoe ypaBHenue MKT):

_ 2
1 > 2 myv 2 — .
p=—-mynv- =_—-n- =—N-& .., Tae mo - Macca OHON MOJIEKyNbI, 1 = T - KOHIIEHTpaIUsI MOJIEKYI
3 3 2 3 Vv

2.1.7 | AGcomotHasa Temneparypa: T =t°+ 273 K
2.1.8 |CBsa3p TemmepaTypbl raza co CpeaHed KHHETHYECKOW SHEepruel MOCTyNaTeNbHOrO TEIUIOBOIO JBIMIKEHHUS €ro

MOJIEKYJT:

2
i LEAIER
Ehoer = -
2 2

2.19 |VYpasuenue p =nkT




2.1.10

MO[[GJIB HUACAJILHOTO Ira3a B TCpMOJUHAMUKC!

{YpaBHeHHe MenneneeBa — Knaneiipona

BeIpaxeHue 711 BHYyTPEHHEN YHEPTUU

VYpasuenue MenpeneeBa - Knaneiipona (mpumMeHuMbIe (OPMBI 3aITUCH):

oV =TRT =vRT = kT p=PRT

u u

Bripaxkenue 17151 BHyTpeHHEH SHEPTUU OJJHOATOMHOIO UJEaIbHOTO raza (mpuMeHuMble (pOpMBI 3aIuCH):

3 3 3m 3
U=—vRT ==—NKkT =——RT =vc, T =—pV
2 2 2 1 2
2.1.11 |3axon /lanbToHa A7 AaBIEHUS CMECH Pa3pEeKEHHBIX T'a30B:
P=p1+p2+..
2.1.12 |M3onporueccsl B pa3peKEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM MOJIEKYI N (C OCTOSHHBIM KOJIMYECTBOM BellecTa V ):

u3zorepma (T = const): pV = const,

uzoxopa (V = const): TE =const |

Y
n306apa (p = const): T = const

['padpuaeckoe npeacraBiaeHue uzomnpoieccoB Ha pV-, pT- u VT-nuarpammax.

OO0ObEeIMHEHHBINA Ta30BbIA 3aKO0H:




\Y
— =const
T

JJI1 TIOCTOSAHHOI'O KOJIMYECTBA BCIIECCTBA v

2.1.13 |HachiuieHHble 1 HEHACHILEHHbIE Napbl. KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U JJaBJIEHUS HACBIIIEHHOTO Mapa oT
TEMIIepPaTyphl, UX HE3aBUCUMOCTh OT 00beMa HACHIIIIEHHOTO Mapa
2.1.14 | BnaxHOCTh BO3IyXA.
(T) (M)
OTtHOCHUTENbHAS BIAXKHOCTE: P = oo ! = Do !
pHaCLIH.I. napa (T ) p HACBIII. Tapa (T )
2.1.15 |M3meHeHHe arperaTHBIX COCTOSIHUN BEIIECTBA: HCIIApEHHNE U KOHCHCALUS, KUTIEHUE KUIKOCTH
2.1.16 |M3MeHeHHe arperaTHBIX COCTOSIHHI BEIIECTBA: IJIABJIIEHUE U KPUCTAILTU3AIIHS
2.1.17 |IIpeobpa3oBaHue 3HEpPruM B (Pa30BbIX Mepexoiax
2.2 TEPMOANHAMUKA
2.2.1 |TemnmnoBoe paBHOBECHE U TeMIEpaTypa
2.2.2 |BuHyTpeHHss 3HEprus
2.2.3 |Temmomepenaya Kak crmocod W3MEHEHHMs BHYTpeHHeH oHepruum 0e3 coBepumieHuss pabotel. KonBekius,
TETUTOTIPOBOAHOCTD, U3Ty4YCeHUE
2.24  |Konm4ecTBO TETIOTHI.
Y ienbHas TEII0eMKOCTb Bemecta ¢: Q@ = CMAT
2.2.5 | YnenbHas Teriora mapoodpaszoBanus L: Q = Lm.




V ienbHas TertoTa miapienns A Q =AM,

VY aenpHas TEIIOTa cropaHus Tormaa q: Q = qm

2.2.6 DnemeHTapHas paboTa B TEPMOJUHAMUKE: A= pAV | Bpuuncrenne pabotel 1o TpaduKy mporecca Ha pV-
JqUarpamme
2.2.7  |llepBblii 3aKOH TEPMOJAUHAMUKH:
Q. =AU, +A, = (Uz _U1)+ A,
Anmabara:
Q,=0=A,=U,-U,=-AU,
2.2.8  |Bropoii 3akoH TepMouHaMukn. HeoOpaTumMbie mporiecch
2.2.9 [Tpunnumne! aeictBus TeruioBbix MammH. KITI;
Tl — A5au141<n — QHar‘p _|Qx0n — 1_ |Qx0n
QHarp QHarp QHarp
2.2.10 |MakcumansHoe 3HaueHue KI1JI. [lukn Kapro:
T —T T
max n= T]Kapl—ro =—T — = -
THarp THar'p
2.2.11 | VYpaBuenue TemioBoro Oananca: Q1+ Q2+ Qs +...=0

OJIEKTPOAMMHAMUKA




3.1

OJIEKTPUYECKOE IIOJIE

3.11

DnexTpu3anus TNl U €€ NpOosBIEHUS. DJeKTpuueckuil 3apsa. [[Ba Buaa 3apsnaa
3apsizl. 3aKOH COXPAHEHUsI AIEKTPUUECKOro 3apsiia

. DJIEMEHTapHbII 3JIEKTPUUECKUN

3.1.2

B3aumoneiictBue 3apsanoB. Toyeunsie 3apsabl. 3akoH Kynona:
B OJIHOPOJIHOM BEIIIECTBE C TUIIEKTPHUCCKOM TPOHUIIAEMOCTRIO €

F:k|ql|'|Q2|:

er? dree, I

1 [af|a,|

2

3.1.3

SJIGKTpI/ILICCKOG noxe. Ero nelictBue Ha QJICKTPHUUYCCKUC 3aPsAbl

3.1.4

—

. F
HaHpiDKeHHOCTI) QJICKTPHUYCCKOTIO I1OJIA: E = .
qnp06m>n7[

. 9
ITone Toueunoro 3apsaa: Er - k F ,

OJTHOPOJHOE IIOJIE: E = const..

KapTrHbI TMHNI HAPSY)KEHHOCTH ITUX MOJIEN

3.15

HOTeHHI/IaHBHOCTI) OJICKTPOCTATUYCCKOI'O I10JIA.

PazHocTh moTeHIIMAIOB U HAIIPS’KCHUC:!

A, :q((P1_(P2):_qA(P:qU .

HOTeHHI/IaHBHaSI OHEPIUA 3apAga B SJICKTPOCTATUICCKOM IIO0JIC:




W=qo.
A=-AW
W

HOTGHHI/IaH SJICKTPOCTATUYCCKOI'O ITOJIA: ¢=—

q

CBs13b HaIIPsAKCHHOCTH ITOJIA U PA3HOCTH ITOTCHIHWAJIOB IJIsSI OAHOPOJHOI'O SJICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

3.1.6  |IIpuHUuN Cyneprno3uliuy IEKTPUIECKUX MOJIeH:
E=E+E+..., ¢=0,+0¢, +...

3.1.7 ;
[TpoBOJHUKY B 3JEKTPOCTATUUECKOM I0JI€. Y CIIOBHE PAaBHOBECHS 3aps0B: BHYTPU IIPOBOJIHUKA E — () , BHYTPHU U Ha
TIOBEPXHOCTH TIpoBOHMKa P = CONSt

3.1.8 | IuoieKTpUKH B DIIEKTPOCTATHIECKOM IToJI€e. JIMdIIEKTprUecKas IPOHUIIAEMOCTh BelecTBa €

3.1.9 q
KoHzeHcaTop. DIeKTpoeMKOCTh KoHaeHcatopa: C = U

€65
DIIEKTPOEMKOCTh IIJIOCKOI0 KOHAEHCATOPa: C= d = 8Co
3.1.10 |[MapamiensHOE COSTMHEHNE KOHACHCATOPOB:

q=0q + 02 +.., Ui=Ux= veny Cnapann = Cl + C2 + ...

ITocaemoBareapbHOS COCTUHEHHE KOHACHCATOPOB:




1 1 N 1 N
= + + = = - = T T..
U=Ui+Ux+ ..., Q1 =02= ..., C_ C G
3.1.11 quU CuU 2 q2
DHeprus 3aps>KEHHOT0 KOHJIEHCATOpa: WC = T = = E
3.2 3AKOHBI ITOCTOSHHOI'O TOKA
3.21 Aq
Cuma toka: ' = — . IlocTosuubIl TOK: | = const
At At—0
st mocrossHHOTO TOKA q = It
3.2.2 VYcnoBus CymiecTBOBaHUS JIEKTPUIECKOTO TOKA.
Hanpsokenne U u OJIC E
3.2.3 U
3akoH OMa JJ1 y4acTKa LEeMu: | = E
3.24 DIIEKTPUUYECKOE CONIPOTUBIIEHHUE. 3aBUCUMOCTh COITPOTUBIIEHUS] OJJHOPOJHOTO IPOBOJHUKA OT €ro JJIMHBI U CEUEHUS.
|
VY enpHOE CONPOTUBIIEHHUE BEIIECTBA. R=p g
3.25

CTOPOHHHUX CHJI

q

Hctounuku Toka. 3/]C ucrouHuka Toka: E=

BHyTpeHHee cConpoTUBIEHNE HCTOYHUKA TOKA




3.2.6 |3akon Oma nans TONHOW (3aMKHYTOW) DIIEKTPUYECKOU E_»
3

E 1
R+r

uenu: E = IR + Ir, oTkyna I =

3.2.7 |IlapamnenbHoe COeAMHEHHNE TPOBOIHUKOB!

1 1 1
I=li+l+...,U=Ux="., R—:E+R—+..._
| 2

apant
HOCHGHOB&TCHBHO@ COCAMHCHUC ITPOBOJHHUKOB!

U=Ur+Uzx+..., h=Ik=.., Riox=R1+ Rz + ...

3.2.8 |Pabota snextpuueckoro Toka: A = [Ut.

3axon Jlxoyis - Jenna: Q = I°Rt.

U 2
Ha pesncrope R: Q = A= IRt = [Ut = Ft
3.2.9 AA
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA: P=— =1U
At At—0
U 2
TeIIoBas MOLIHOCTE, BhljieNseMas Ha pesuctope; P = I°R = Y =1U .
AA:T W1
MOIIHOCTD HCTOUHHKA TOKa: e = =El
At At—0




3.2.10

CB0OOHBIE HOCUTENH 3JECKTPUUYECKUX 3apSAI0B B MPOBOJHUKAX. MeXaHM3MbI MPOBOAMMOCTH TBEPIBIX METAIIIOB,
pPacTBOPOB U PACIIaBOB AJIEKTPOJIUTOB, ra3zoB. [lonynpoBoanuku. [1o1ynpoBoAHUKOBBIN AHOA

3.3

MAT'HUTHOE I1OJIE

3.3.1

MexaHu4eckoe B3aMMOJCHCTBHME MarHuTtoB. MarnutHoe moJsie. BekTtop MarHuTHOM wWHAYKUWH. [IpuHUmn

CyICpnoO3nI MarHuiTHbBIX TOJICH: B= B]_ + 82 +..

JInaun HUHAYKIIUKM  MAr"tuTHOr0O  I1OJIA. KapTI/IHa JIMHUAM WHAYKOUU MArtuTHOIO IOJIA  IIOJOCOBOIO H
HOI{KOBOO6p33HOFO IIOCTOAHHBIX MarHuTOB

3.3.2

OngIT 3pCTe)1a. MarauTHoe 1oJjie IIPpOBOAHUKA C TOKOM. KapTI/IHa JIMHWAMN HHAYKOUHW MArHuTHOI'O IOJA AJIMHHOTO
IpsAMOro MpoBOAHUKA U 3aMKHYTOI'O KOJIbLICBOI'O MPOBOAHHKA, KAaTYIIKHU C TOKOM

3.3.3

Cuia AMnepa, C€C HaIIPaBJICHHC U BCIINYMUHA!

F. = IBl sina ,te & - yron Mex 1y HanpasiieHHEM IPOBOIHUKA M BEKTOpOM B

3.34

—

Cuna Jlopenna, ee HampaBlIEHHE M BEIMYMHA! Fnop :|q|UB SINQ, rge O - yrom mexay Bekropamu U u B.
JIBukeHue 3apsyKeHHOW YacTULIbI B OAHOPOJHOM MarHUTHOM T0JIe

3.4

OJIEKTPOMATHUTHAA MHYKIOUA

34.1

IToTok BCKTOpAa MAarHiTHOU MHAYKIIUU: ﬁ B

®=B,S=BScosa J

3.4.2

SIBnenue sanexrpomMarnuTHOM UHAYKIMU. D/1C nnaykuuu

343

3akoH 3J'ICKTpOMaFHI/ITHOI7I HHAYKIIUU d)apazleﬂ:




E-_A®

i = -0,
At

t
At—0

34.4

OJ1C uHAYKIMY B IPSIMOM MPOBOIHUKE
JUTMHOM 1, TBUXKYIIIEMCSI CO CKOPOCTHIO 3]

(U L1 ) B OJJTHOPOJTHOM MarHUTHOM moJie B:

|Ei| =Blucosa ,tae & - yron Mesxy BekropoM B u HOpMmaiibio

cecm | LB uolB,1o |Ei|=B|U

{ y
N

——

—

N K WI0CKOCTH, B KOTOPOIA Jiexkar BekTopsl | u U
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[IpaBuio Jlenna

3.4.6

o

NHIYyKTUBHOCTS: L= I_ ,um @ =LI.

Al

Camounnykuus. JIC caMOMHAYKITNH: Esi =-L— = _th
At At—0

3.4.7

2
LI
SHCpFI/IH MAarauTHOTIO MOJIS KaTyIIKU C TOKOM: WL =

2

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHM A 11 BOJIHbBI
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KonebarenbHblii KOHTYD. CBoOOIHBIE
3JIEKTPOMAarHUTHbIE KoJieOaHus B uearbHOM v L

C
K0J1Ie0aTeIbHOM KOHTYpE: | |

q(t) = Gpa SiN (0t + 0, )
| (t) = 0, = Oy Cos(o)t +(p0) = Imaxcos(cot +(p0)

27 1

. — N=—=
®opmyna Tomcona: T =21/ LC , orkyna NI

CBs13b AMIUIMTYbl 3apsdla KOHJACHCATOpa C aMHHHTYHOﬁ CUJIbl TOKa IIpH CBO60,Z[HBIX QJICKTPOMAIrHUTHBIX

max

KOJIEOAHHX B nacaJlbHOM KoJIe0aTeIbHOM KOHTYpC: qmax =

3.5.2  |3akoH coxpaHEHUs SHEPTHH B UACATHHOM KOJeOaTeTbHOM KOHTYpE:
2 2 2 2
CuU LI CU .., LI% .
+ = = = const.
2 2 2

3.5.3 | BeIHYX€HHBIE JIEKTpOMarHuTHbIE KojeOaHus. Pezonanc
3.5.4  |Ilepemennsrii Tok. [Ipon3BOICTBO, IEpenava u MOTPEOICHUE MIEKTPHUECKON YIHEPTUU
355 CBoiicTBa DJIEKTPOMATHWTHBIX BOJIH. B3anMHass oOpueHTanus BEKTOPOB B JJIEKTPOMATHHTHOM BOJHE B

Bakyyme: E 1L B LC
3.5.6  |IlIkama sameKTpoMarHUTHBIX BOJH. [IprMeHeHHe 2IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY

3.6

OIITUKA




3.6.1

[IpssMonuHENHOE pacpOCTPaHEHHE CBETA B OQHOPOAHOM cpene. Toueunsiii ncroynuk. JIyd csera

3.6.2

3aKkoHBI OTpaXkeHHs cBeTa. O = p B
a

LSS

3.6.3

[TocTpoenne n3o0pakeHuii B TUIOCKOM 3epKajie

3.6.4

3aKOoHEBI IIpCIIOMJICHUSA CBCTA.

Tpenomnenue cgera; NSINo=N,sinf}
AGCOIIOTHBIH TTOKa3aTeNlb NPEIOMIIEHHS:

n, o

OTHOCHUTENLHBINA OKA3aTeNh MMpCIOMIICHUSA: nOTH -

-2 —
n v,
Xox J1ydeil B ipu3Me.

CoOTHOIIEHHE YacTOT M COOTHOIICHHE UIMH BOJIH IIPHU IEPEXOAE MOHOXPOMAaTHYECKOIO CBETA 4YEpE3 IpaHUILy

pazzena JByX ONTUYECKUX CPE:

Vi =V,, nl}\’l = nz}‘z

3.6.5

[MostHOE BHYTPEHHEE OTpaKEHHE.
[penenbHBIi  yroJ MOJHOTO BHYTPEHHETO Ny<iy )
OTpaXKEHHUS:

: 1 n,
sina,, =—=-—*=
nl

OTH




3.6.6

ColOupatromue u pacceuBarome JIUH3bL. ToHKas nuH3a. POKYCHOE pPACCTOSIHME M ONTHYECKas CHJa TOHKOM

1

JINH3HbI. D=—

F

3.6.7

Dopmyiia TOHKOHN JTUH3bL:

1 1 1

d f F~
VYBenuuenue, JaBacMoe JIMH30M:

h |f

ol
H d

B cnyuae paccenBaroniei TMH3bI:

F=£=m<1
H d

D<O:>F:i<0
D

3.6.8

Xox Jy4a, TPOILIECALIETO JIMH3Y IO IIPOM3BOJIBHBIM YIJIOM K €€ IJIaBHOM ontudeckod ocu. [loctpoenue
M300paKeHUI TOYKU U OTpe3Ka MPSIMOM B COOMPAIOIINUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX

3.6.9

(I)OTOElHHapaT KaK ONTUYECKUMN HpI/I60p. I'ma3 kak onTU4yeckas cucrema

3.6.10

Wntepdepennus cera. KorepeHTHbIE HCTOUYHUKU. YCIOBHUSA HAOMIOJACHHUS MAKCUMYMOB M MHHHUMYMOB B
UHTEP(PEPEHIINOHHOM KapTUHE OT ABYX CHH(Aa3HBIX KOT€PEHTHBIX HCTOUHUKOB:

A
MaKCHMyMBI - A = ZmE, m=0,+/-1,+/-2,+/-3, ...,




A
MHHHMyMBI - A = (2m +l)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11 |dudpakums cera. JudpakuuoHHas peHIeTKa. YCIOBHE HAOIIOJCHHS TJABHBIX MAaKCMMYMOB IPH HOPMaJIbHOM
TaJIeHHM MOHOXPOMATHYECKOTO CBETA C JUIMHOM BOJHBI A Ha PEIIETKY C IeproaoM d:
dsine, =mA m=0,+/-1, +/-2, +/-3, ...

3.6.12 | ducnepcus cBera

4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOM Y AJIN3M

411 I'nnore3a M. ITnaunka o keanTax. ®opmyna [Tnanka: E = hv
4.1.2 hc

®orousL. Dueprus porona: E=hv = o pC.

hv h

Nmnyse Gporona: P = < ¢
413 | Dotorddext. Onpitel A.I'. Ctonerosa. 3akoHsl poToddhdhexra
4.1.4 | YpaBHenue DitHmTeHA 17151 hoTodPdekTa:

E(iJOTOHa = ABLIXO)Ia + EKI/IH maxy

hc _ hc mu?
= ABLIXOZ[a -

)\’ ) Kp )\' ) KHHMax 2 3an

rae ECI)OTOHa = hV




4.1.5

JaBnenue cBera. JlaBiieHHEe CBeTa Ha MOJHOCTBIO OTPAXKAIOLIYIO IOBEPXHOCTb M HA IOJHOCTBHIO MOTJIOLIAOIIYIO
MOBEPXHOCTh

4.2 OU3UKA ATOMA
42.1 [TnaneTapnas MozieIb aToMa
4.2.2  |Tlocrynarel bopa. M3nydenue u nornomeHne (OTOHOB TP TMEPEX0JIC aTOMA C OJJHOTO YPOBHS SHEPTUU HA JAPYrOM:
vy = = |E, - E,|
;“mn
4.2.3 |JluHeddaTbie CIICKTPHI.
CriekTp ypoBHEH 2HEPTUU aTOMa BOJIOPOJIA:
-13,6 5B
E.=——=—,n=123,..
n
4.3 OU3NUKA ATOMHOI'O AIPA
4.3.1 |Hyxknonnas moxens siapa [eiizen0Oepra - MiBarnenko. 3apsy siupa. MaccoBoe duciio sipa. M3oTomsl
4.3.2 |PannoakTUBHOCTD.

A A4 4
Anbda-pacram: z X =7, Y +,He,
bera-pacnan.

A A 0 a0, o
Anexrponnsii P-pacman: ; X =5, Y + e+,

. A A 0 &
Tosutpormsiii P-pacman: 7 X =7, Y + €+v,,




l'amma-u3nyuenue

4.3.3 _t
3aKoH palMOaKTUBHOTO pacnaja: N (t) =N 0 2T

t
ITycts m - Macca paJroaKTUBHOIO BelecTBa. Torga m (t) =m,-27

434 Snepuble peakuuu. JleneHune u CUHTE3 SAEp

YYEBHO-METOJUYECKOE OBECITIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

®wusuka. 10 xkmacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; nox penaxmueii [TapdentoeBoit H.A. Akimonepaoe o011ecTBO
«M3narenbcTBO «lIpocBemenne»

» ®usuka. 11 knacc. Makumes I'.41., Byxosues b.b., Yapyrun B.M.; nox penakimueii [TapdentreBoiit H.A. AkiinonepHoe o011ecTBo
«M3nmarenbcTBO «lIpocBemenne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Bu6morexa IIOK https://m.edsoo/ru



https://m.edsoo/ru

