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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢usuke 6a30BOTO ypOBHS Ha YPOBHE CpeaHEro odmiero oOpa3oBaHMs pa3paboTaHa Ha
OCHOBE TIOJIOXKCHHW W TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUSI OCHOBHOW 0Opa30BaTENbHOW MPOTPAMMBI,
npezncrasieHHpix B PI'OC COO, a takxke ¢ ydérom (eaepaibHO pabodeid MporpaMMbl BOCIIUTAHHS U
KOHIICTIIIUK TIpenoaBanus y4eOHoro mnpenmera «DPu3uka» B 00pa30BaTeNIbHBIX OpraHu3anusax Poccuiickoit
Deneparuu, peaan3yonX OCHOBHbIE 00pa30BaTeIbHBIC IPOTPaMMBI.

Copneprkanue mporpaMmsl 1o (U3UKE HAMpaBIeHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI
mupa obydatomuxcs 10—11 xmaccoB npu oOydennu ux ¢usnke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesITeIbHOCTHOTO Tmonxoxa. IIporpamma mo ¢usuke coorBerctByer TpeboBanusim PIOC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, TPEIMETHBIM U METAIIPEAMETHBIM pe3yabTaTaM OOYYeHHs, a TAKKE YIUTHIBACT
HEOOXOJMMOCTh peaTu3alliil MEXKIPEIMETHBIX CBsSI3e (M3MKH C €CTECTBEHHO-HAYYHBIMH y4eOHBIMU
npeaMeramMu. B Hell ompenensioTcsi OCHOBHBIE €M HM3y4eHHs (U3MKHM HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHUs, IUIAaHUPYEMbIE pPE3yJIbTaThl OCBOCHUS Kypca (U3WKU: JMYHOCTHBIC, METalpeIMeTHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (pu3mMKe BKIIOYAECT:

IUTAHUPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3MKU Ha 6a30BOM YPOBHE, B TOM UUCIIE MPEIMETHbBIE PE3YIIbTATHI
0 rojiaM o0y4YeHUs;
cojiepxkanue yueOHoro npeamera « Ou3nkay 1mo rojaMm 00ydeHusl.

®du3nka Kak HayKa 0 HauboJee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYMAs B Ka4eCTBE y4eOHOIro mpeIMeTa B
IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUM 00 okpyxaromiem mupe. [IIkonbHbIN Kype GU3HKH —
CHUCTEMOOOPA3YIONIUNA /I €CTECTBEHHO-HAYUHBIX YYE€OHBIX MPEAMETOB, MOCKOJBKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE MPOILIECCOB M SBICHUHM, M3ydaeMbIX XUMHEH, Ouojorueu, ¢usmueckoit reorpadueit u
actpoHoMuei. Mcronp3oBaHMe M aKTUBHOE NpUMEHEHHE (U3MYECKUX 3HAHHUM OIpeAesseT XapakTep |
pa3BUTHE Pa3HOOOPA3HBIX TEXHONOTUH B c(epe IHEpreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOTyuYeHUs
HOBBIX MaTEpHAJIOB C 3aJaHHBIMH CBOWCTBAMHU M Apyrux. M3ydeHue (Pu3NKA BHOCHUT OCHOBHOM BKJIaJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydaromuxcs, B GopMUpoOBaHUE YMEHUIN MPUMEHSTh
HAy4YHBIH METOJI MIO3HAHUS TIPU BBHIMOTHEHUN UMY YUEOHBIX UCCIICTOBAHUI.

B ocHOBy kypca ¢u3uKu A7 ypOBHSI CPEAHEro 001Iero oOpa3oBaHMs MOJOXKEH psl UJEH, KOTOpbIe
MOJKHO pacCMaTpUBaTh KaK IIPUHIUIIBI €T0 IIOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH Kypc SIBJIAETCS JTOTMUYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHal U3 BCeX pa3zienoB (PU3MKH, BKIOYAET KaK BOIPOCH! KIACCHUECKO, TaK M COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEll MaTepHal Kypca GpU3NKH 00beJUHEH BOKPYT (PU3NUECKUX
Teopuil. Benymum B Kypce siBnsiercss (GopMHUpOBaHHE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH,
BEILIECTBE U MOJIE.

Hoes cymaHumapusayuu. Eé peamm3anusa NpeArojaracT UCIOJIb30BAHUC T'YMAHUTAPHOI'O MOTCHIHAIA
(I)HBH‘-ICCKOﬁ HAayKH, OCMBICIICHUC CBIA3W PA3BUTHA (bHBHKH C Ppa3BUTUCM O6H_ICCTB8., a TakKXeE C
MHPOBO33PCHUCCKUMHU, HPABCTBEHHBIMU U OKOJIOT'MYCCKUMU HpO6J’IeMaMI/I.

Hoesn npuxnaounou nanpaenennocmu. Kypc pusuku mpenmnonaraeT 3HaKOMCTBO C HIMPOKUM KPYroM
TEXHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUIN U3yUEHHBIX TEOPUN U 3aKOHOB.



Hoesi sronocuzayuu peanu3yeTcss TOCPEICTBOM BBEICHHS DJIEMEHTOB COICPIKAaHUS, TOCBAMIEHHBIX
9KOJOTHYCCKUM HpOGHCMaM COBPECMCHHOCTH, KOTOPBIC CBA3AaHbI C Pa3BUTUCM TCXHUKU U TeXHOHOI‘I/If/'I, a TaK¥XKe
00CyXIeHHs TPOOIEM PallMOHATILHOTO TTPUPOAOIIONH30BAHUS U SKOJIOTHUYECKON OE30MacCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpOBHE CpEeAHEro oOLIero oOpa3oBaHUs SBIISIOTCS
¢usnueckue teopuu (popmMupoBaHUE MPEICTABICHUN O CTPYKTYpe MOCTPOCHHs (DU3MUECKON TEOpuH, POIU
(dyHIaMEHTAILHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSX O MPHUPOJC, TpaHHUIAX
MPUMEHUMOCTH TEOPUH, IJISl ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-IeSITeNbHOCTHBIH IOAX0A B Kypce (PM3MKU Pean3yeTcst MPeKae BCEro 3a CUET OpraHu3aIiu
IKCIEPUMEHTAIBHOM e TeIbHOCTH oOyuatomuxcs. /s 6a30Boro ypoBHS Kypca (PU3HKH — 3TO HCIIOJIb30BaHUE
CHCTEMbI (PPOHTAIEHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB 1 JIAOOPATOPHBIX PabOT, KOTOPHIE B IPOTrpaMMe I10
¢u3uKe 00beTMHEHBI B OOIINN CIIMCOK YYCHUYECKHUX MPAKTHUECKUX padoT. BrieneHne B yka3aHHOM MepeyHe
7a00paTOpHBIX paboT, MPOBOMUMBIX IS KOHTPOJIS M OIECHKH, OCYHIECTBISICTCS  yYaCTHHKAMHU
00pa30BaTeNLHOTO MPOLIECCa UCXOS U3 OCOOCHHOCTEH MIIAHUPOBAHUS U OCHAIIeHUs kaOuHeta pusuku. [lpu
TOM O0ECIeUMBAETCs OBIAJCHHE OOYYArOIMMHUCS YMEHHSIMH IPOBOJUTH KOCBEHHBIC HW3MEPEHHS,
HUCCIICAOBaHUA 3aBHCHUMOCTEH (1)I/I3I/I‘I€CKI/IX BCJIMYMH W IIOCTAHOBKY OIILITOB IIO IMPOBCPKEC MPCIAIOKCHHBIX
THITOTE3.

Bbonbiioe BHUMaHKE yensieTcs PeIeHNI0 Pacu€THBIX M KaueCTBEHHBIX 3a1a4. [Ipu aToM 11 pacuéTHbIX
3aJa4 MPHOPHUTETOM SBIISIOTCS 3a7aul C SBHO 33/JaHHOW (PU3MUECKOW MOJENBIO, TO3BOJIAIONINE PUMEHSATh
M3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pasliena Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX
pasgenoB. [l KadecTBEHHBIX 3a/lad TNPUOPHTETOM SBIISIOTCS 3aJaHUA Ha OOBSCHEHHE MPOTEKAHHS
busznyecKkux SBICHUN U MPOLIECCOB B OKPY’KAIOILIEH KU3HU, TpeOyromue BpiOopa (pu3ndyecko MOAenu s
CUTYallMU IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu I'OC COO k marepHalibHO-TEXHUYECKOMY 00€CIEYeHUI0 y4EeOHOT0
npoiiecca 0a30BbI YPOBEHb Kypca (DM3WKH HA YPOBHE CpEHEro 001ero o0pa3oBaHus JOJDKEH U3y4aThCsl B
YCIOBUSX TPEIMETHOro KaOuHeTa (U3MKU WM B YCIOBUSX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIa. B kabunete Gu3uKu 10KHO OBITH HEOOX0UMOE JJabopaTOpHOE 000PYI0BaHNE
JUIS.  BBITIOJIHEHUS yKa3aHHBIX B TporpamMmMe 1o (u3MKe YYEHHMYECKHX MPaKTHUYEeCKUX pabdoT u
JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHcTpanoHHOEe 000pyAOBaHHE (OPMUPYETCSs B COOTBETCTBUU C MNPUHIUIIOM MHUHUMAIbHON
JIOCTAaTOYHOCTH M OOECleYMBaeT IOCTAHOBKY IIEPEUUCIICHHBIX B IporpamMme MO (U3MKE KIHOYEBbIX
JEMOHCTpALMM 1711 UCCIIEOBAHUS M3y4aeMbIX SIBJICHUM M MPOIECCOB, YMIUPUUYECKUX U (yHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUM.

JlaGopatopHoe OOOpyZOBaHUE MJISi YUYEHHUECKHX NPAKTHUYECKUX paboT Qopmupyercs B Buie
TEMAaTUYECKMX KOMIUIEKTOB M oOecreuuBaeTcs B pacuéTe OJHOT0 KOMIUIEKTa Ha JABYX OOYYarOIIMXCS.
Temaruueckne KOMIUIEKTHI JTAOOPATOPHOrO OOOPYIOBAHUS JOJKHBI OBITH IOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, @ TAKKE KOMITBIOTEPHBIX H3MEPUTEIBHBIX CCTEM B BUJIE
U (GPOBBIX TaOOPATOPUIA.

OCHOBHBIMU LEJIAMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:

dbopMupoBaHHE WHTEpeca U CTPEMJICHHS OO0YyYarolMXCs K HayYHOMY H3YYEHHIO MPUPOJBI, Pa3BUTHE HX
MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUIN O HAYYHOM METO/€ MO3HaHUA U (POPMHUPOBAHUE HCCIIEI0BATENHCKOTO OTHOILICHUS K
OKPY’KAIOIIUM SIBJICHUSIM;



(opMHpOBaHHE HAYYHOTO MHMPOBO33PEHHUS Kak pe3ylbTaTa HU3y4eHHs OCHOB CTPOCHMS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKY;

(GopMHpoBaHHE YyMEHUIl OOBSICHATH SBICHHUA C HCHOJIb30BaHMEM (U3NYECKMX 3HAHUM M HAay4HBIX
JI0Ka3aTeNbCTB;

(opMHpOBaHUE NPEACTABICHUN O pOJIM (U3UKU JUISL Pa3BUTHsI IPYTUX €CTECTBEHHBIX HAyK, TEXHHUKH U
TEXHOJIOTU.

JlocTrkeHue 3TUX Lienell 00ecreunBaeTcs pelUIeHueM CIEAYIOIUX 3a1ad B MIPOLIECCe U3YUCHUs Kypca
($u3uKM Ha yPOBHE CPEAHET0 OOIIEro 00pa3oBaHMS:

npuoOpeTeHre CUCTeMbl 3HAaHUM 00 O0mUX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHUSIX, BKIIOUYAs
MEXaHUKY, MOJIEKYIISIPHYIO (DU3UKY, 3JEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY M JJIEMEHTHI aCTPO(PHU3HUKH;
¢dbopMHpOBaHNE YMEHUI IPUMEHSTH TEOPETUUECKUE 3HAHUS JJIs1 00BACHEHUS (PU3NUECKUX SBICHUN B IPUPOJIE
¥ JUIS IPUHATHUS TPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM JKU3HH;

OCBOGHHE CIIOCOOOB pEIICHMS pa3IMYHbIX 3aJad C SBHO 3aJaHHOM (M3MYECKON MOJeINbIo, 3ajad,
HOAPa3yMEBAOIINX CAMOCTOSTEIbHOE CO3/IaHNe (PU3HMYECKON MOJICIIH, a/ICKBAaTHOH YCIIOBHSIM 33/1a4H;
NOHMMaHWe (U3NYECKHX OCHOB W TPUHIMIIOB JCHCTBHS TEXHUYECKHX YCTPOWCTB M TEXHOJIOTUYECKHX
IPOLIECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIA/ICHUE METOAAMHU CAMOCTOSITEIHPHOTO TUTAHUPOBAHMS M IPOBEICHUS (DU3MUYECKHX IKCIIEPUMEHTOB, aHATTN3a
Y UHTEpIIpeTanuy HHOOPMALUH, ONPEETICHHUS TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTaTa;

CO3JJaHNE YCIIOBUII U1 pa3BUTHS yMEHUI POEKTHO-UCCIIE0BATEILCKON, TBOPUECKON AEATEIBHOCTH.

Ha m3yuenue ¢usuku (6a30BBI ypOBEHB) Ha YPOBHE CpeaHETO 00IIero oopazoBaHus oTBoauUTCs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

[Tpennaraemselii B nmporpamme no (u3MKe MepeueHb JJAOOPATOPHBIX U NMPAKTHUECKUX paboT sBIsSETCA
PEKOMEH/IOBAaHHBIM, YUYHUTENb [EJIaeT BbIOOp MNPOBENCHMs J1a0OpaTOpHBIX pabOT M ONBITOB C Y4&TOM
WHAMBHUAYaJIbHBIX OCOOCHHOCTEN 00yJarommxcs.

COJEPKAHUE OBYYEHUSA
10 KJIACC

Paznes 1. ®u3nka u MeTOabI HAYYHOI'O TO3HAHMS

®dusnka — Hayka o nmpupoje. Hayuynbsie MeTOABI ITO3HAHKS OKpYKAaroLero mupa. Posib skcniepumenTa u
TEOpPUU B IPOLECCE MTO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (U3NYECKUX SBICHWA W TporieccoB. Hayunbie rumore3sl. DOU3HUYECKHE 3aKOHBI U
Teopuu. ["paHUIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [[pHHITNATT COOTBETCTBUSI.

Ponb m mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHON HayyHOW KapTHHBI MHUpa, B IPAKTHUYECKOMN
JEATEIbHOCTH JIFOICH.

Llemoncmpayuu
AHazoroble ¥ IUPPOBBIE U3MEPUTENBHBIE MPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.
Pa3pnen 2. Mexanuka

Tema 1. Kunemamurka



Mexannueckoe aBMKeHHE. (OTHOCHTEIBHOCTH MEXaHMYECKOro JBrmkeHus. (Cucrema OTCuéra.
Tpaexropus.

[lepemenienue, CKOpPoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHaIbHOU
TOYKH, UX MPOEKIIUU Ha OCH CUCTEMBI KOOpAUHAT. CJI0XKEHUE EPEMEIICHHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOIHMHEWHOe IBiKeHue. ['paduky 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, IIyTH U MTEpEMENICHUS MaTePUAIbHON TOYKH OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOAHOrO NaieHus.
KpuBonuneiinoe armxenue. [IBmkeHne MaTepruaibHON TOUKH IO OKPY>KHOCTH C TOCTOSTHHOM 110 MOAYITIO
CKOPOCTBIO. YTIIOBasi CKOPOCTh, JJMHEHHAst cKkopocThb. [lepuon u yacrora obpamenus. LlentpoctpeMuTenbHoe

YCKOpEHHE.

TexHu4yecKkue yCTpONCTBAa U MPAKTHYECKOE MPUMEHEHUE: CIIUIOMETP, IBIXKCHHE CHApSIIOB, LICTIHBIC U
peMEHHBIE TIepeaayu.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, UITIOCTPAIUS KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHHUS.
[IpeoOpazoBanue NBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue nukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.
W3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTH npy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

HCCHe}IOBaHI/Ie COOTHOLICHUA MEKAY IIYTSAMH, HpOfIJIeHHBIMH TCJIOM 3a IOCJICHO0BATCIIBHBIC pPAaBHBIC
MMPOMEKYTKHU BPEMCHU ITPU pABHOYCKOPCHHOM ABHIKCHUU C HadaJbHOU CKOpPOCTBIO, paBHOﬁ HYIIIO.

N3ydenune nBUKEHUS IapUKa B BI3KOM KUIKOCTH.

N3yuenune aBuxeHus Teaa, OPOIMIEeHHOTO TOPU30HTAIIBLHO.

Tema 2. /lunamuxa

[Tpuaumn otHocuTensHOoCTH ["anunes. [lepssiii 3akoH HeroToHa. MIHEpUHaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuia. Ilpunnun cynepnozunuu cui. Bropoil 3akon HproToHa a1 MaTepuanbHON TOYKH.
Tpetuii 3akoH HproTOHA 1719 MaTepraibHbBIX TOYEK.

3akoH BceMUpHOro TsroreHus. Cuna tsxectu. [lepBas kKocMuyeckas CKOpOCTb.



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

Tpenune. Buasr Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuina TpeHUs
CKOJIbKeHUs1 U cuia TpeHus nokosd. Koadduuuent tpenus. Cuna CONpOTUBICHUS NPU JBUKEHUH Tela B
YKUJIKOCTHU WJIM Tas3e.

[ToctynarenpHoO€e 1 BpallaTelbHOE ABM)KEHHUE A0COIIOTHO TBEPIOTO TENa.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [iiedo cumel. Y ciioBUs paBHOBECUS TBEPAOIrO TENA.

TexHuuecKkrue YCTpPOMCTBA M IMPAKTUYECKOE NPUMEHEHHE: IMOJIIMITHUKU, JBU)KEHUE HMCKYCCTBEHHBIX
CIIyTHHUKOB.

Llemoncmpayuu

SIBiieHnEe MHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxxeHue CHil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT AeQOpMaIiiH.
HeBecomocTs. Bec Tena npu yCKOPEHHOM NOAbEME U TTAJICHUH.
CpaBHEHHE CHII TPEHUS TTOKOsI, KAUEHUS U CKOJIbKEHUSI.
VYcnoBust paBHOBecus TBEPAOTo Tenna. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol
W3ydeHue ABM>XEeHUS OpycKa MO HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIMX B MPY)KUHE M PE3MHOBOM 00pasiie, OT UX
negopmanuu.

HccnenoBanue yCHOBI/Iﬁ PaBHOBCCHUA TBép,I[OI‘O TCJIa, UMCIOIICTO OCh BpAllICHHA.
Tema 3. 3akonvt COXPAHEHUA 6 MeéXAHUKe

HNmnynsc MaTepuaabHOM TOUKH (Tenla), CUCTEMbl MaTepUAbHBIX TOUeK. MIMMIysbCc cuiibl M M3MeHeHue
MMITyJIbCa TeJla. 3aKOH COXPaHEHUs UMIyJbca. PeakTUBHOE IBUKEHME.

PaGora cunbl. MOLIHOCTE CHIIBL.

Kunerndeckast sHEprus MatepuaibHON TOUkH. Teopema 00 N3MEHEHHH KHHETHYECKON YHEPTHUH.



[lorenunanbHass oSHeprus. [loTeHuumanpHas »Hepruss ynpyro JehOpMHUPOBAHHOW  MIPYKHUHBI.
[MoTennmansHas 3HEpPrUst Tena BOIM3U OBEPXHOCTH 3EMITH.

[ToreHnmanbHple W HEMOTEHIHMATbHBIE CHIIbI. CBSA3b PabOThl HEMOTCHLUUAIBHBIX CHJI C W3MEHEHHEM
MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUUYECKOM SHEPIuu.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckue yCTpPOMCTBAa U IPAKTHUYECKOE IPUMEHEHUE: BOJOMET, KONEp, NMPYKUHHBIM IUCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aK0oH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexox MOTEHIIMATLHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

H3ydeHne abCOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pa6OTLI CHJIBI C IBMEHEHHEM MEXaHUYSCKOM OHCPI'MH TCJIa HA IIPUMEPEC PACTAKCHUS
PE3UHOBOI'O KT'yTa.

Pa3nen 3. MoJsiekyasipuas pu3MKa M1 TePMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOILL Meopul

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH U X ONBITHOE 000CHOBaHUE. bpoyHOBCKOE
neuxenue. Juddysusa. Xapakrep ABMKEHUS U B3aUMOJAECUCTBUS YacTUI BeulecTBa. MoJieny CTpOEHHUs ra30B,
KHUJIKOCTEH M TBEPIBIX Teld M OOBSACHEHHE CBOICTB BellecTBa HAa OCHOBE 3TUX Mojeinei. Macca u pa3mepsl
Mmosiekyi. Konnuectso Bemectsa. [loctossHHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUUECKOM TEOPUH HI€AIbHOIO Ta3a.
AOGcomoTHas TemrepaTypa Kak Mepa cpelHeld KUHETHYECKOW HHEpruH TEIUIOBOTO JBMKEHHUS YacTHUIl Tasa.
[Ikana temneparyp KensBuna. ['a3oBble 3akoHbl. YpaBHeHHe MenneneeBa—Knanelipona. 3akon JlanpToHa.
N3onpoueccsl B MI€aIbHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacraBieHue

HN30IIpoHeCCOB: U30TCPMA, U30X0pa, I/I3063pa.

Texuuueckue yCTpOﬁCTBa U MPAKTUYICCKOC IMPUMECHCHUC: TCPMOMETP, 6ap0MeTp.

Jlemoncmpayuu



OnbITEL, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BemecTBa, (ororpaduu MOJEKYNl OpPraHUYECKHX
COEIUHEHMI.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mognens onbiTa lllTepHa.

OnbITHI, 10Ka3bIBAIOLIUE CYIIECTBOBAHUE MEXMOJIEKYIIIPHOIO B3aUMOJCHCTBHUS.
Moienb, WIUTIOCTPHUPYIOLIAs IPUPOLY AaBJICHHS ra3a Ha CTEHKH COCYy/a.

OnbITH, WJUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS UICAIBHOTO ra3a, U30MpPOIECCHI.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

OnpezneneHue Macchl BO3/lyXa B KJIaCCHOW KOMHATe Ha OCHOBE U3MepeHUil 00bEMa KOMHATBI, 1aBICHUs
U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKITy MTapaMeTpaMHu COCTOSHUS pa3peKEeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHaMudeckass cucreMa. BHYTpEHHssE SHEPrusi TEPMOJMHAMHYECKOW CHCTEMbI M CIIOCOOBI €6
n3MeHeHus. KonmdecTBo TETUIOTHl U paboTa. BHYTpeHHSS HEPTHsS OJJHOATOMHOTO HJIealbHOTO raza. Bubl
TEIUIONepelau: TEIUIONPOBOJAHOCTh, KOHBEKIMS, W3Ty4eHHe. YAelnbHas TeMJIOEMKOCTh BEIIECTBa.

KonunuecTBo TennoTel npu Temnonepeaaye.

[Tonsitue 06 agmabatHoMm mporiecce. [lepBriii 3akoH TepMmoanHamuku. [IprMeHeHHe TepBOro 3akoHa
TEPMOJMHAMHUKH K u3omnpolieccam. I paduyeckas nHTepnperanus paboTs rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTUMOCTh MPOLECCOB B IPUPOIE.
TemoBble MamuHbl. [IpuHIUIEl 1eHCTBUS TEIIOBBIX MamiuH. [IpeoOpa3oBaHus 3HEPTUU B TEIIOBBIX
mamuHax. Koaduuuent mnonesHoro neiictBus TtemioBoil mamuubl. [{ukn KapHo m ero koadduimeHt

MOJIE3HOT0 AEUCTBUS. DKOJOTHUYECKHE MPOOIEMbI TEINIOIHEPT€TUKH.

TexHuuyeckue ycTpoHCTBa U MPAKTHUECKOE MPUMEHEHUE: JBUTaTellb BHYTPEHHETO CropaHusi, ObITOBOI
XOJIOAWIBHUK, KOHIULMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEPIrUM Tejla MPH COBEPUICHUH PAOOTHI: BBUIET MPOOKU W3 OYTBUIKU MOJ
JIeCTBUEM CKATOTO BO3/lyXa, HarpeBaHue »pupa B JaTYHHOH TpyOKe MyTEM TpeHHUs (BHI€0IEMOHCTPALIHS).

H3meHeHre BHYTpEHHEH dHepruu (TeMrepaTypsl) Telia Mpy Terionepeaaye.
OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JABUTATES.



Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHaeHcanus. Vcnapenne u kurnenne. AOCONIOTHAS U OTHOCUTENbHASI BIAYKHOCTh
Bo3ayxa. Hacelmenuslii nap. YaenpHas Teraora napooOpa3zoBaHusl. 3aBUCUMOCTh TeMIepaTypbl KUIIEHUS OT
JIABJICHUSI.

Teépmoe Teno. Kpucrammmyeckue u amopdHbie Teila. AHM30TPOINHUS CBOWCTB KpuCTALIOB. JKumkue
kpuctauibl. CoBpeMeHHble Marepuaibl. [lnaBiaeHue W KpucTaM3auus. YJelbHas TEIIoTa IUIABJICHHUS.
CyOnumarusi.

YPaBHeHI/IC TEIJI0BOro OanaHca.

TexHuueckue YCTPOﬁCTBa H IPAKTHYCCKOC IMPHUMCHCHHC: THI'POMETP H IICUXPOMCETP, KAJIOPUMCETP,
TCXHOJIOTHUHU IMOJTYYCHHUA COBPECMCHHBIX MAaTCPHUaAIOB, B TOM YHCJIIC HAHOMATCPHUAJIOB, © HAHOTCXHOJIOT'HH.

Hcnoan3yemblie pecypesl ¢ y4€TOM TOUKH POCTa

Ilepedensb JabopaTopubix pador 10-11 OI'I/EID kaaccesl
10 kaacc

JlaGopaTopHas pabota
«HccnenoBanue cBsi3W pabOTHI CHJIBI C M3MCHCHHEM MEXAHMUYECKOH SHEPruu Tejla Ha MpHUMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa

JlaGoparopHas paboTa

«MccnenoBanne 3aBUCUMOCTH MEXAY ITapaMeTPaMH COCTOSIHUS pa3peKEHHOT0 ra3a
JlaGopatopHas pabota "M3MepeHue 31eKTpoEMKOCTH KOHAeHcaTopa"
JlaGopatopHas pabota «3yueHne cMemaHHOr0 COeAMHEHHS PE3UCTOPOBY

11 kaacc
Jlaboparopnas paboTa «3ydeHre MarHUTHOTO TOJSI KaTYIIKH C TOKOMY

Ha60paT0pHa5{ pa60Ta «Hccnenopanue AeWCTBUS IIOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM»

Jlaboparopnas pabota «lccrnenoBanue sBIEHUS YIEKTPOMATHUTHOW WHAYKIIUI

Jlaboparopnas pabora «lccrneqoBanue 3aBUCUMOCTH MEPUOJIa MaJIbIX KoJeOaHUH Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a»

Jlaboparopnas pabota «M3mepeHue mokaszaresns IpeIoMIECHUS CTEKIIa

Jlaboparopnas pabota «VccienoBanue CBONCTB U300paKEHHIA B TUH3AX)

Lndposaa nabopatopua no ¢pusmke (yueHndeckan) Touka Pocra.
Komruiekt O6CCHC‘-II/IB3.CT BBITIOJIHCHHUEC SKCIICPUMCHTOB 110 TEMaM KYypcCa (1)I/I3I/IKI/I.
Ilo3Bonger IpOBOAUTDb USMECPCHHUA TEMIICPATYPHI, 3.6COJ'IIOTHOFO JAaBJICHUS, MArHUTHOI'O T10JIA, HAIIPAKCHUA,

CHJIBI TOKA U YCKOPEHUS C UCTOJIb30BAHUEM OECIIPOBOHOTO NPOTOKOJIA NEpeAayy JaHHbIX.
ObecneunBaeT BHIIOIHEHUE SKCIIEPUMEHTOB IO TeMaM Kypca (pHU3UKH.



Cocmae nabopa:
KOMIUIEKT JIJISl IIPOBEICHUS SKCIIEPUMEHTOB,
KpaTKOe PyKOBOJICTBO IO 3KCILIyaTaluy Mu¢poBoi 1abopaTopuu,
nporpaMMHoOe oOecrieyeHue,
M (poBbIE TaTYNKH JIJIs1 TPOBEACHUS U3MEPEHUH,
METOMYECKUE PEKOMEH AU 1Jis1 BbITOIHEHHS 40 padoT.

Komnnekmauus:
becnipoBoaHOM MyNIBTHAATYUK O GU3HKE C 6-10 BCTPOCHHBIMH JTATYUKAMH:
- llndpoBoii gaTyrik TeMIepaTypsl ¢ IMara3o0HOM U3MEpeHHs He yxe yeM oT - 20 qo 120C - -
- lludpoBoii qaTyrik aOCOMOTHOTO IAaBJICHUS C TMalla30HOM M3MepeHus He yxe ueM oT 0 1o 500 klla
- JlaTunk MarHUTHOI'O NOJISl C IMAINla30HOM U3MepeHus He yxke yeM oT -80 1o 80 mTn
- JlaTunk HarnpspKeHus ¢ Auana3oHaMy U3MEPEHHS He Yxe 4eM oT -2 110 +2B ; ot -5 g0 +5B; ot -10 10 +10B;
ot -15 o +15B Jlatuuk Toka He yxe uem oT -1 10 +1A
- JlaTuuk akcenepoMeTp ¢ oKa3aTesIsiMU He MeHee ueM: £2 g; +4 g; +8 g
OTaeibHbIE TaTYUKH:
- USB ocmmmtorpad He MeHee 2 kaHana, +/-100B

AKceccyapot:

- Kabenr USB coenmuHuTEIIBHBII
- 3apsaHoe ycTporicTBo ¢ kabeaem miniUSB USB
- Ananitep Bluetooth 4.1 Low Energy
- Kpatkoe pykoBOACTBO MO 3KCILTyaTauu udpoBoii 1abopatopuu
- KoHcTpykTop 11 mpoBeieHus: IKCIEPUMEHTOB
- [IporpamMmMHoe obecrieueHue
- Metonudeckue pekomeHaanuu He meree 40 pabot
- Hannume pycckosi3pIYHOTO cailTa MmogAepKKU
- Hannuue Bugeoponukos.

Jlemoncmpayuu

CBolicTBa HACBHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

HaGuroieHne HarpeBaHus M TUIABJICHUS KPUCTAUTMISCKOTO BEIECTRA.
JleMOHCTpalusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTETHHON BIKHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka
Tema 1. dnexkmpocmamuxa

OneKkTpu3anusl Teln. ONEKTpUYecKHd 3apsa. JBa BHIa siekTpudeckux 3apanoB. [IpoBonHuKW,
JUBJIEKTPUKHU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsja.

Bsaumonerictue 3apsanoB. 3akoH Kynona. ToueuHblll 37€KTpUUECKHUN 3apsal. DJIEKTPUUYECKOE IOJIE.
HanpsbxkéHHocTs  dnexktpuyeckoro moisd. [IpuHmMND  Cyneprno3uuuy  3JI€KTPUYECKUX Ionei. JIuHum
HaANPsKEHHOCTH JIEKTPUYECKOTO MTOJIA.



PabGota cumn anektpocraruueckoro mojs. llorenmuman. PasHocts moreHnmanoB. IIpoBogHukm wu
JUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM M0J€. Ju3nekTpuyeckas npoHUIIaeMOCTb.

OnekrpoéMkocTh. KonpeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHJACHCATOpa. DHEPrHsl 3apsuKEHHOTO
KOHJIEHCaTOopa.

TexHuueckue  yCTpoiiCTBA M IPAKTHUYECKOE  INPUMEHEHHE:  JJIEKTPOCKON,  AJIEKTPOMETP,
JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JIEKTpOIpUOOpOB, KOHAEHCATOp, KONMPOBAJIBHBINA ammapar,
CTPYMHBIN IIPUHTED.

Llemoncmpayuu

YCTpoCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmoaeincTBue HadIeKTPU30BAHHbIX TEI.

DIIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTA.

JIMdIeKTPUKY B AJIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPa OT IUIOIIA/IH [IJIaCTUH, PACCTOSHUS MEKy HUMHU
U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3Mmepenne 351eKTpOEMKOCTH KOHIEHCATOpaA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DJIEKTPUUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOro Toka. Mcrounuku toka. Cuna Toka.
[TocTossHHBII TOK.

Hanpspkenue. 3akon Oma Jy1st ydacTka LHenu.

SJICKTpI/I‘IeCKOC COIIPOTUBJICHHC. YaeapHOE COIMPOTUBJICHUC BCIICCTBA. HOCJIG,Z[OB&TCJIBHOC,
napauiCIibHOC, CMCIIAHHOC COCANHCHUEC ITPOBOAHHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTPOABMKYILAasA CUJa U BHYTPEHHEE COINPOTHBJICHUE MCTOYHUKA TOKA. 3akoH Oma Juisl MOJTHOU
(3aMKHYTO¥) 5ekTpruueckoit ermu. KopoTkoe 3aMbIkaHue.

OJIEKTpOHHAsA MPOBOJAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh COINPOTUBJIEHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.



DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomympoBomauku. CoOCTBEHHass W TPHUMECHas MPOBOAMMOCTH MOJYIPOBOIHUKOB. CBo#cTBa p—N-
nepexona. [loaynpoBogHKOBbIE TPUOOPHI.

DJIEKTPUYECKUN TOK B PacTBOpPaxX W PACIUIaBaX SJIEKTPOJIUTOB. DICKTPOIUTHYECKAS IHCCOIIHAIIHS.
DIEKTPOIH3.

OnexTpuueckuil ToK B razax. CaMoCTOSATENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.

TexHnueckue ycTpoilcTBa U MPaKTUUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HCTOYHUKHU
TOKa, 3JIEKTPOHArpeBaTeibHbIE MPUOOPHI, JIEKTPOOCBETUTENbHbBIE NMPUOOPHI, TEPMOMETP CONPOTHBIICHHS,
BaKyyMHBII 1M0J1, TEPMUCTOPBI U (POTOPE3UCTOPBI, HOTYIPOBOIHUKOBBII 1IN0, FAJIbBAHUKA.

Jlemoncmpayuu

I/I3MepeHI/IC CUJIbI TOKA W HAIIPSXKCHUA.

3aBHCUMOCTh COIIPOTUBJICHUA LHUIMHAPHUYCCKUX IIPOBOAHHMKOB OT UIMHBI, IIOIOAAX ITOIICPCUYHOI'O
CCUYCHU U MaTCpuralia.

CwMmenranHoe COCAUMHCHUC ITPOBOJHHUKOB.

HpHMOG HU3MCPCHUC SHCKTpOI[BI/I)I(YH_Ieﬁ CHJIBI. KOpOTKO@ 3aMBbIKaHHUEC TaJIbBAHHYCCKOI'O J5JICMCHTA M
OLICHKAa BHYTPCHHETO COIIPOTUBJICHUA.

3aBUCUMOCTH COIMPOTUBJICHUA METAJIJIOB OT TEMIICPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSSA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3y4eHne CMEIIaHHOTO COEUHEHMSI PE3UCTOPOB.

I/I3MepeHHe 3J'I€K’I‘p0)1BH)Ky1H€I7[ CHJIBI UCTOYHUKA TOKA KU €0 BHYTPCHHETO COIIPOTUBJICHUS.
Habmronenue snextponunsa.

Me:xnpeamerHblie CBA3H

HByLIeHI/IC Kypca (I)I/ISI/IKI/I 0a30BOro YPOBHA B 10 knacce OCYHICCTBJIACTCA C y‘-IéTOM COACPKATCIIbHBIX
MCKITPECAMCETHBIX CBsI3€M C KypcaM1 MaTEMaTuKH, 6I/IOJ'IOFI/II/I, XHUMUU, TI' eorpa(bm/l " TCXHOJIOI'UH.

Meoswxcnpeomemuvie nousmus, CBI3aHHbIE C U3YYEHUEM METOJI0B HAYYHOI'O [TO3HAHMSL: SIBJICHUE, HAYUHBIN
dakT, runoresa, puznyeckas BeIUYNHA, 3aKOH, TEOPHS, HAOTI0IEHNE, YKCIIEPUMEHT, MOJICITUPOBAHHUE, MOJICIb,
U3MEpPEHHUE.



Mamemamuxa: perieHue CUCTEMbI YpaBHEHH, JIMHEWHas QyHKIMs, Tapadoa, rurnepoosa, ux rpaduxu
U CBOICTBAa, TPUTOHOMETPUYECKHE (PYHKUIMHU: CHUHYC, KOCHHYC, TaHTE€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIINH HA OCH KOOPIMHAT, CIIOKECHHE BEKTOPOB.

buonocus: Mexannueckoe IBUKEHHE B JKMBOM mpupone, auddysus, ocMoc, TEIIO0OMEH KHUBBIX
OpraHU3MOB (BU/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHUS B )KUBOW MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJISApHAs
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, MXUJIKOCTEM M Ta30B, JJIEKTPUUYECKUE CBOMCTBA METAJUIOB,
3JIEKTPOJUTUYECKAS TUCCOLMAIMS, raJlbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeodbpa3oBaHUE JIBUKEHUH C HMCIIOJIB30BAHUEM MEXAaHU3MOB, YYET TPEHUs B TEXHUKE,
HNOJIINITHUKY, HMCIIOJIb30BaHUE 3aKOHA COXPAHEHUs HMITYJIbCa B TEXHUKE (pakeTa, BOJAOMET M JApYrue),
JIBUTATENIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuWHa, OBITOBOM XOJOIMIBHHUK, KOHAWIMOHEDP, TEXHOJIOTHU
IIOJIyYEHUSI COBPEMEHHBIX MAaTepUajoB, B TOM 4YMCIE HAHOMATEPUAIOB, U  HAHOTEXHOJIOTMH,
AJIEKTPOCTATUYECKAasl  3alllUTa,  3a3€MJIGHHE  JJIEKTPOIpPHUOOPOB,  KCEPOKC,  CTPYHHBIM  NPUHTED,
3JIEKTpOHArpeBarTesbHble IPUOOPHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, FaIbBAHUKA.

11 KJIACC
Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomazHUMHAA UHOYKYUSA

[TocrosiHHbIE MarHUTHI. B3anmMoaeiicTBHE MOCTOSIHHBIX MarHUTOB. MaruutHoe nose. Bektop MarHuTHOM
UHAYKIUU. [IpyuHIMO cynepno3Muud MarHUTHBIX Tosied. JIMHMM MarHuTHOM WHAYKIMU. KaptuHa nuHui
MarHUTHOW UHAYKIWUH MOJIA MOCTOSTHHBIX MarHUTOB.

MaruutHo€ 1oJsie MpOBOJHUKA ¢ TOKOM. KapTrHa TMHHUI WHIYKIIMM MATHUTHOTO MOJIS INIMHHOTO MPSIMOTO
IIPOBOJIHAKA M 3aMKHYTOI'O KOJIBLIEBOTO NMPOBOJHMKA, KAaTyIIKH ¢ TOKOM. OnbiT Opcrena. Bzanmoneincreue
MIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlPaBJICHUE.

Cuna Jlopenna, e€ MOayib U HanpaBJieHHe. J[BIKeHUE 3apsHKEHHON YaCTHUIIBI B OHOPOJHOM MarHUTHOM
nosie. PaboTta cuutet Jlopenna.

SIBNIeHHE BIEKTPOMATHUTHON HMHAYKIUU. [I0OTOK BEeKTOpa MarHMTHOM MHAYKIWU. DJIEKTPOJBHKYILIAS
CUJIa MHAYKIMHU. 3aKOH JIEKTPOMArHUTHON MHAYKIMK Dapajes.



BuxpeBoe anexkTpuyeckoe mose. DIEKTPOABUKYIIAs CHJIa WHAYKIMHU B MPOBOJHUKE, IBHKYIIEMCS
MOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

WMHAyKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DIEKTPOJBIDKYILAS CUJIa CAMOUHYKLIMH.
OHeprust MarHUTHOTO NOJIsl KATYILKU C TOKOM.

OJEeKTPOMarHUTHOE MOJIE.

TexHudyeckue yCTpOﬁCTBa U HNPAKTHYCCKOC MNMPHUMCHCHHC: IMOCTOAHHBIC MATrHUTLI, 3JICKTPOMAIHUTEI,
OJICKTPOABUIATCIIb, YCKOPHUTECIINU JICMCHTAPHBIX YaCTHL, HHAYKIIMOHHAA I1€Yb.

Jlemoncmpayuu

OmnbIT DpcTeaa.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIYKIMU MAarHUTHOTO MOJIA.

BzaumopeiicTBue AByX NPOBOJIHUKOB C TOKOM.

Cuita Amniepa.

[ericrBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBIIeHUE DNEKTPOMAarHUTHOW UHAYKIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTBD AJIEKTPOJBIDKYIIEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHUsI MAarHUTHOTO TOTOKA.
SIBiieHNE CAMOMHIYKIIUY.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3ydyeHnne MarHuTHOrO NOJISI KATYLIKHU C TOKOM.

Hccnenoanue neiCcTBUS MOCTOSHHOTO MarHuTa Ha paMKy € TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIIVH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOAe0anus



Koneb6arenbnas cuctema. CBoOoaHBIC MexaHWUYecKkue konebanus. ['apmonnueckue konebdanus. [lepuon,
yacToTa, aMIudTyaa U (asza kosnebaHuid. [IpyXuHHBIH MasTHUK. MaTeMaTHUeCKUH MasTHHK. YpaBHEHHE
rapMOHHYECKHX Kosiebanuit. [IpeBpalienre sHepruu Ipu rapMOHMYECKUX KOJICOaHUSX.

Koneb6arenbupiii KoHTYp. CBOOOJHBIC 3JICKTPOMAarHUTHBIE KOJICOAHWS B HICAIHPHOM KOJEOATCIHBHOM
KOHTYpe. AHAJIOTHSI MEKTy MEXaHUYECKUMH U AJICKTPOMArHUTHBIMU KoJsiebanussmMu. @opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTHH B UJI€AIbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBiaenue O 3aTyxaromuX KoneOaHWAX. BBIHYXIEHHbIE MeXxaHW4yeckue Koyiebanus. Pesonanc.
BbIHYX1€HHbIE 3]IEKTPOMAarHUTHBIE KOJICOAHUS.

[Tepemennsbiit Tok. CUHYCOMIAbHBIA TEPEMEHHBIN TOK. MOIIIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYHOE U
JIEHCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA M HAPSIKEHHUS.

Tpancdopmarop. IIpousBoacTBo, nepeaaya U NOTPEOICHUE dIEKTPUIECKON IHEPTUU. JKOIOTUIECKHE
PUCKH IIPH INPOM3BOJCTBE IEKTPOIHEpruu. KynbTypa HMCIOJB30BaHUS AJIEKTPOIHEPIMM B IOBCEAHEBHOMU
AKHU3HU.

TexHuueckue YCTPOﬁCTBa H  IIPAKTHYCCKOC IIPUMCHCHUC! SHGKTpI/I‘leCKI/Iﬁ 3BOHOK, TICHECpPATOP
MEPEMCHHOT O TOKA, JIMHHUU 3JICKTPOIICpCaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (IPY>KUHHBIN WJIM MaTEMATUYECKUN MasTHUK).
HaGnronenue 3atyxarommx KojaeOaHui.

HccnenoBaHre CBONCTB BBIHYKIEHHBIX KOJIEOaHHI.

Habmtoienue pesonanca.

CB00OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKA W HAIPSDKCHHUS OT BPEMEHH) JUISL AJICKTPOMAarHUTHBIX
KOJIeOaHWIA.

Pe3onaHc npu nocneaoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTYyIIKA HHAYKTUBHOCTH M KOHJIEHCATOPA.
Mojienb TUHUY 3IIEKTpoIIepe1adH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

HccnenoBaHre 3aBUCMMOCTH TIEpHO/1a MaIbIX KoJieOaHU Tpy3a Ha HUTH OT JAJTUHBI HUTH U MaccChl Tpy3a.

HccnenoBanue nepeMEeHHOT0 TOKA B LIEMH U3 MOCIE0BATEIbHO COSTMHEHHBIX KOHIEHCATOPA, KaTYIIKH
¥l PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHuUmMHble 60JIHbL

Mexanuueckue BOJIHBI, ycloBHUsl pacnpocTpaneHus. Ilepuoa. CkopocTh pacnpocTpaHeHMs M JUIMHA
BouiHbI. [lonepeunsie U npoaonbHbIE BOJMHBEL. HTepdepenius u nudpakius MEXaHHYeCKUX BOJH.



3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS M3IyYEHHs SJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BeKkTOpoB E, B, V B asnektpomaruutHoii BomHe. CBOMCTBA  3JEKTPOMArHUTHBIX BOJIH:  OTpPa)KCHHE,
nperoMIIeHue, monsipuzanus, tuppakuus, narepdepernns. CKOpoCcTb AIEKTPOMarHUTHBIX BOJH.

[IIkana 371eKTpOMAarHUTHBIX BOJH. [IpuMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paguOCBA3H U TeleBuaeHUs. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHHE: MYy3bIKaJIbHbIC HHCTPYMEHTBI, YIbTPa3ByKOBasl
JMarHOCTHKA B TEXHUKE U MEJHIIMHE, pajap, paaguonpuéMHIK, TeIEBU30p, aHTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus ¥ NpeaoMIICHHS] MEXaHUUYEeCKUX BOJIH.

Habmronenue nntepdepeHny U AUPpakiui MEXaHMYECKUX BOJH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYIOM U 9aCTOTOM KOJeOaHUiA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPakK€HUE, MPEIIOMIIEHUE, MOJIApU3alus,
Tubpakus, UHTepQEepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsamosmHeHOE pacpoCTpaHEHHE CBETa B OJHOPOJIHOW cpene. Jlyu cera.
ToueuHbI ICTOYHUK CBETA.

OTpa)KCHI/Ie cBeTa. 3aKOHEI OTpaXCHUA CBCTA. HOCTpOCHI/Ie H306pa)i(eHHﬁ B IINIOCKOM 3CPKaJIC.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHsI cBeTa. AOCOIOTHBIA TIOKaszarenb mpenomieHus. [lomHoe
BHYTpeHHee oTpaxkeHue. [IpenenbHblil yrojl MOJIHOTO0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.
Cobwupatoiue U paccewBarolve JUH3bI. ToHkas nuH3a. DOKYCHOE PACCTOSHUE W ONTHYECKas CHiia
TOHKOM TMH3BI. [locTpoeHne n300paxeHnii B COOMPAIOIINX U PACCENBAIOIINX JIMH3aX. DopMyia TOHKOW TUH3HI.

VBenuuenue, JaBacMoe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.



BonnoBass ontuka. HMaTepdepennms cBera. KorepeHTHbIE HMCTOYHUKH. YCIOBHUS HAOIIOJACHUS
MaKCMMYMOB U MHHUMYMOB B HHTE€P()EPEHIIMOHHOMN KapTHHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHHKOB.

Hudpakuus ceera. Hudpakinuonnas pemérka. YcioBue HaOMIOAEHUS TJIABHBIX MaKCHUMYMOB IIpH
naJIecHU MOHOXPOMAaTHYECKOTO CBETa Ha TU(PAKIIUOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpoOWCTBA M MPAKTHUECKOE NMPUMEHEHHE: OYKH, Jymna, (oToanmapaT, MPOSKIHOHHBINA
anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKLMOHHAS PEIIETKA, OJIIPOUS.

Jlemoncmpayuu

[IpsaMonuHeHOEe pacipoCTpaHeHHEe, OTPAKEHHE U MpesloMIIeHHe cBeTa. OnTuyeckre npudopsl.
ITonHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.
HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEIEeCKOTa.

HabGnronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucniepcuu certa.

[Tonydenue criekTpa ¢ HOMOIIBIO MPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEIIETKH.
Habmroienue nonsipuszamnuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol
N3mepenne nokazaresnst IpeioMIIeHUs CTEKIA.
UccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.

HabGnronenue aucnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUHU OTHOCHUTEILHOCTH
['panunbl  NPUMEHMMOCTH  KJACCMYECKOM  MexaHuku. [locTynmaTel  cnenuanbHOM — Teopuu
OTHOCUTCIIBHOCTU: HWHBAPHUAHTHOCTH MOAYJIA CKOPOCTH CBCTa B BAKyyM€, IMPHUHIMUII OTHOCUTCIIBHOCTHU

DiHITEHA.

OTHOCHUTEILHOCTh OIHOBPCMCHHOCTH. 38.M€,Z[JI€HI/I€ BPCMCHU U COKpAIICHUC NJIUHBI.



DHEPrus ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

Paznean 7. KBantoBasi pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. Popmyna [Inanka cBsi3u 3HEpruu PoTOHA € €ro YaCTOTON. DHEPTHUS U UMITYJIbC (POTOHA.

OtxpeiTre U uccienoBanue Gororddexra. OnbiTel A. I'. CtoneroBa. 3akoHbl porodddekra. YpaBaenue
OnnmreitHa s porodddekra. «Kpacnas rpanuna» porodddexra.

Hasnenue ceera. Onpith [1. H. JIeGenena.

XUMHYECKOE JEICTBUE CBETA.

TexHUYECKHE YCTPOWCTBA W MPAKTUICCKOE NpPHUMEHEHHE: (POTOdeMEHT, (OTOAATYUK, COTHEYHAsS
OaTapest, CBeTOJIUO/I.

Jlemoncmpayuu

®dotor( ekt Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0HOB BHELTHETO poTodPdeKTa.
Cseroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pe3epdopaa nmo paccesHuio o -yactuil. [lnanerapuas Mozenp aroma.
[Moctynats! bopa. M3nydyenue u noriomieHne (GOTOHOB MpH MEepexo/ie aToMa C OJHOTO YPOBHS SHEPrUH Ha
apyroii. Buasl criektpoB. CieKTp ypOBHEN SHEPTUH aTOMa BOAOPOA.

BosHoBBIE cBoiicTBA yacTull. BonHbl ae bpoiinsa. KopnyckynsspHO-BOTHOBOW JTyaanu3M.

CroHTaHHOE B BBIHYXXJICHHOC U3JIYUCHHC.

TexHUYECKHE YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIIEKTPAIbHBIN aHAINU3 (CIEKTPOCKOM), Jiasep,
KBAaHTOBBI KOMITBIOTED.

Jlemoncmpayuu
Mopnens onbita Pesepdopra.

OHpGI[eJIeHI/IC JAJIMHBI BOJIHEI JIa3cpa.



Hab6nronenne MMHEHYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Habntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTBI, J0Ka3bIBAIOIIUE CIOKHOCTh CTpOeHHUs siapa. OTKpbITHE PaAHMOAKTUBHOCTH. OIIBITHI
Pesepdopna mo ompenmeneHuro cocraBa paadOaKTUBHOTO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramma-

H3JIYYCHUA. Bansaue PaaOaKTUBHOCTH HA XUBBIC OPraHU3MBEI.

OtkpbiTHEe mpoToHa M HeWTpoHa. HyknonHass monens sanapa ['eitsenOepra—lBanenko. 3apsan sapa.
MaccoBoe umncio sapa. M3otomnsl.

Anbda-pacniaz. DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-usnydenne. 3aKoH paiuOaKTHBHOTO
pacrnazna.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTE3 SIED.

SAnepubiii  peakrop. Tepmosimepusiid cuHTe3. [IpoOmemMbl W TNEPCIEKTUBBI SACPHON HSHEPrETHUKU.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTEeTHKU.

OnemMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.
dyHIaMeHTalbHbIE B3auMOeHCTBUSA. EqUHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHUYECKHUE YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE: TO3UMETp, Kamepa BuibcoHa, saepHbIT
peakTop, atToMHast bomoOa.

Jlemoncmpayuu
CuéTuynK MOHMU3UPYIOIIUX YACTHII.
Yyenuueckuii sxcnepumenm, r1abopamopvie pabomuol

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3UKH

Oranbl pa3BuTUs actpoHoMuu. [IpukinagHoe 1 MUPOBO33pEeHUYECKOE 3HAYCHIE aCTPOHOMHUH.



Bun 3Bé3nHoro HebGa. Co3Be3nus, ipkue 3BE3/IbI, TUTAHETHI, UX BUAMMOE JIBI)KCHHE.
ConHeuHas cucTeMa.

Connue. ConHeuHast akTMBHOCTh. Mcrounuk sHepruu ConHua U 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. /lnarpaMma «CreKTpaibHbIA KJIacC — CBETUMOCTBY. 3BE3/IbI TJIaBHOM MOCIIEI0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTB» JIJIs 3BE3]] TJIaBHOM MOCIIE0BATEIbHOCTU. BHYyTpeHHEe cTpoeHune 3BE3 .
CoBpeMeHHbIE MPECTABICHUS O IPOUCXOKICHUN U dBotoLKUK CoNHIIA U 3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — Hama [Manaktuka. [lonoxenue u aeuxenue CoisHia B ['anaktuke. Tunbl rajlakTuk.
Pannoranaktuku 1 kBazapsl. UEpHbIE ABIPHI B sIpax TAAKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66na. Pas6eranue ranaktuk. Teopust bBonbmioro B3psisa.
PenukroBoe uznydeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaOnronenuss HEBOOPYXKEHHBIM TIJIa30M C HCIOJIb30BAHMEM KOMIBIOTEPHBIX IPHIIOKEHUH s
OTIpeNIeJICHUs] TOJIOKEHUST HEOECHBIX OOBEKTOB Ha KOHKPETHYIO NaTy: OCHOBHBIE co3Be3nusi CeBepHOro
NOJIyLIAPHsI U IPKUE 3BE3MBI.

HaGnronenus B teneckon JIynel, mianet, Mieunoro Ilyrtu.

O0o0marmniee NnoOBTOPEHUE

Ponb ¢u3uku 1 acTpoHOMHHM B SKOHOMHUYECKOM, TEXHOJIOTMUECKON, COLIMAaIbHON U 3TUYECKON chepax
JeSITeIbHOCTH YeJIOBEeKa, pOJib M MECTO (PM3UKHU M ACTPOHOMHUHU B COBPEMEHHOM HayuyHOU KapTHHE MHUpPa, pPOJib
dbuzndeckoil Teopurd B (POPMUPOBAHUHU TPEACTABICHUN O (PU3MUECKONW KapTHHE MHUPA, MECTO (DU3UUECKOH
KapTHHBI MUpPa B 00ILEM psAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

I/IBYHCHI/IC Kypca (I)I/ISI/IKI/I 0a30BOro YPOBHA B 11 knacce OCYHICCTBJIACTCA C y‘-IéTOM COACPKATCIIbHBIX
MCKITPECAMCETHBIX CBsI3€M C KypcaMn MaTEMaTuKH, 6HOHOTHI/I, XHMHHU, T'COT pa(pI/II/I 1 TCXHOJIOTUH.

Mesicnpeomemuule nousmusi, CBSI3aHHBIE C U3YYSHHEM METOJIOB HAYYHOTO TIO3HAHHUS: SIBIICHUE, HAYUHBIH
dakT, runoresa, puznyueckas BeIUMYNHA, 3aKOH, TEOPHSs, HAOTI0IEHNE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb,
U3MEpPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpPAaBHEHWH, TPUTOHOMETPHUYECKHE (QYHKIUHU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U MX IPOEKLIUU HA OCH KOOpJAUHAT,
CIIO)KEHHE BEKTOPOB, IIPOM3BOJHBIE JJIEMEHTAPHBIX (YHKIUN, NpPU3HAKU [OJ0OUS TPEyroJIbHUKOB,
oTpeieNIeHue TJIOIA U MIIOCKUX GUryp u oobEéma Ted.

buonoeus: snekTpuueckue SBICHUS B JKUBOW NMPHPOJE, KojeOaTeNbHbIe JBIKEHUS B KHUBOW MPUPOE,
ONTHYECKHUE SIBJICHUS B )KUBOM NPUPOJE, NCHCTBUE PAAUALIMNA HA )KUBBIC OPTaHU3MBI.



Xumus: CTPOGHHE AaTOMOB M MOJIEKYyJ, KPHUCTaUINYECKash CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAIUIMYECKON PEIIETKHY, CTIEKTPAIbHBIN aHaIH3.

l'eoepaghus: marHuTHBIE TONMIOCAa 3€MJIH, 3aJI€KW MarHUTHBIX PyA, (OTOCHEMKA 36MHOM MOBEPXHOCTH,
IIPEICKA3aHNUE 3EMIICTPSICCHUM.

Texnonoeus: TMHAM SJEKTPOIIEpeay, TeHEpaTOp MEPEMEHHOI0 TOKa, JEKTPOIBUIaTe b, MHIYKI[HOHHAS T1e4b, pajap,
pamuonpuéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-meusb, MPOSKIMOHHBIA amnmmapar, BOJOKOHHAS ONTHKA, COJHECYHAS
Oarapes.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA TIPOT'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenue yueOHoro npeamera «du3nka» Ha ypoOBHE CpeIHET0 00111ero 00pazoBanus (0a30BbIi YPOBEHD)
JIOJDKHO ~ OOCCIIEUYHTh  JIOCTHIKCHUE CIICAYIONUMX JIMYHOCTHBIX, METalpeIMETHBIX W  IMPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHUs yuyeOHOro npeamera «DPU3uKa» AOKHBI OTpa)XaTb TOTOBHOCTh U
CHOCOOHOCTh OOYYaroIIMXCSl PYKOBOACTBOBATbCS C(HOPMHUPOBAHHOW BHYTPEHHEM MO3MULMEH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUIH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM LIEHHOCTSIM POCCUIICKOTO 00I11eCTBa, PACHIMPEHHE )KU3HEHHOTO OIbITA U OMBITA JESTEIbHOCTH
B IIPOLIECCE peaNn3alii OCHOBHBIX HaIlpaBJI€HUH BOCIIMUTATEIbHON AESITENLHOCTH, B TOM YHCIIE B YaCTH!

1) rpaxIaHCKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW MO3UIIMKM O0YYAIOMIErocs Kak aKTUBHOTO M OTBETCTBEHHOTO YJIeHa
pOocCUiCKOro o0IIecTBa;

MMPUHATUC TPAAULUOHHBIX 06H_[C‘{eJ'IOBC‘-ICCKI/IX FYMaHUCTHYCCKUX U NICMOKPATUUCCKUX I.ICHHOCTCﬁ;

TOTOBHOCTb BE€CTH COBMCECTHYIO JACATCIBHOCTL B MHTCPECAX T'PaXKJIAHCKOI'O 06H1€CTBa, y4aCTBOBAaTh B
CaMOYIIPpaBJICHUU B 06p330BaTeHLHOﬁ OopraHu3anuvu,

YMEHHE B3aMMOJICHCTBOBATh C COLMATHHBIMA HHCTUTYTaMH B COOTBETCTBUU C WX (DYHKIUAMU U
Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU JI€ATEIbHOCTH;
2) NIAaTPHOTHYECKOT0 BOCTTUTAHUS

c(hOpPMUPOBAHHOCTH POCCUICKON TPaXTaHCKON UICHTUIHOCTH, MATPHOTU3MA;



[ICHHOCTHOE OTHOIICHNE K TOCYAapPCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM POCCUHCKUX YUEHBIX B 00/1aCTH
(GU3UKN ¥ TEXHUKH;

3) AYXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUA:
C(l)OpMHpOBaHHOCTI) HPABCTBCHHOI'O CO3HAHMS, OSTUYCCKOTI'O IIOBECACHUS

CIIOCOOHOCTH OIICHUBATh CUTyallUI0 U IIPUHUMATh OCO3HAHHBIC PCHICHUA, OPUCHTHPYACh HA MOpaJIbHO-
HPAaBCTBCHHLIC HOPMBI 1 ICHHOCTHU, B TOM YUCJIC B ACATCIIbHOCTU y‘-IéHOI‘O;

OCO3HAHUE JTMYHOTO BKIIAJA B IIOCTPOCHHE YCTOWYHUBOTO OYAyIIETO;
4)3¢TeTHYeCKOro BOCIUTAHMS:

JCTETHYECKOE OTHOLIEHUE K MUPY, BKJIIOUas SCTETHKY Hay4YHOTO TBOPYECTBA, MPHUCYLIETO (H3MYECKOI
HayKe;

5) Tpy10BOT0 BOCIIMTAHMSA:
MHTEpEC K pa3nuyHbIM chepam mpodeccnoHanbHOM AeITeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKOM
U TEXHHKOW, yMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oymymieil mpodeccun u pearn3oBbIBaTh COOCTBEHHBIC

JKN3HCHHBLIC IIJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa30BaHMIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3MKU HA MPOTSHKCHUH
BCEH >KU3HHU;

6) 3K0JIOrM4eCKOr0 BOCITUTAHUS

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKOM KYJIbTYPHI, OCO3HAHHE TJIOOANBFHOTO XapakTepa HKOJIOTMUYECKUX
npo0Jem;

IJJAHUPOBAHUE M OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOIIEH Ccpele Ha OCHOBE 3HAHMUS IIENei
YCTOWUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHue ombITa JIeITeNTbHOCTH 3KOJIOIMYECKON HApaBIEHHOCTH Ha OCHOBE MMEIOILUXCS 3HAaHUH 110
dusuke;

7) HIEHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO  Pa3BUTHS
buznyecKoil HayKu;

OCO3HAaHUEC ICHHOCTHU Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTDH B IPOLCCCC N3YUCHU A (bI/ISI/IKI/I OCYHICCTBJIATDH
IMPOCKTHYIO U UCCIICA0OBATCIIbCKYIO JCATCIbHOCTE MHANBUAYAJIbHO U B TPYIIIIC.



METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJornueckue aeicTBus:
CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBAThH MIPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX JIOCTUKECHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;

pa3zpabarbiBaTh IUIAaH pEIIEHUs MpoOJeMbl € Y4YETOM aHajdu3a HMEIOLIUXCS MaTepUAIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIbHOCTb, OLICHUBATH COOTBCTCTBUEC PE3YJILTATOB LCIISIM, OLICHUBATH PUCKU
HOCHG,Z[CTBHI;'I JCATCIIbHOCTH,

KOOPJMHHUPOBATh U BBHIMOIHITH PabOTy B YCJIOBUSAX PEATBbHOTO, BUPTYalbHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBaTe/bLCKHe 1eliCTBUA.

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BJIQJIETh HAaBBIKAMU Y4e€OHO-HMCCIEIOBATENIbCKOW M TPOEKTHOW NEeATENbHOCTH B 00JacTu (PU3UKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITETLHOMY TIIOMCKY METOJIOB pelIeHUs 3a7ad (U3HUECKOTO
coAepKaHus, MPUMEHEHUIO PA3JIMYHBIX METOJOB TO3HAHUS,

BIIAJICTh BUJAMU JICITEIHOCTH TI0 MTOJTYYSHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALNH, TPEOOPA30BAHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIMsIX, B TOM YHUCIE TIPU CO3AaHUU y4EOHBIX MPOEKTOB B 00JIACTH
buzuky;

BBIABJISITh MPUYMHHO-CJICICTBEHHBIC CBSI3M W AKTyaJIM3UpOBaTh 3a7ady, BBIIBUTaTh THUIIOTE3Y €€
pelIeHHs, HaXOJIUTh apIYMEHTHI ISl I0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3aJ1aBaTh MapamMeTphbl U KPUTEPUU

peleHus;

AHAJIM3UPOBATL IOJYUCHHBIC B XOJAC PCHICHUA 3aJadd PpE3YyJIbTaTbl, KPUTUYCCKH OLCHUBATH HX
AOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHHUEC B HOBBIX YCJIOBUAX;

CTaBUTH U (HOPMYyIHUPOBATH COOCTBEHHBIC 3a/1a4yu B 00pa30BaTEIbHON ACSATEIHHOCTH, B TOM YHCIIE TIPH
U3YYCHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETb NEPEHOCUTH 3HaHUS N0 (PU3HKe B MPAKTUYECKYIO 001aCTh KUZHEAESATEIbHOCTH;



YMETh UHTEIPUPOBATh 3HAHUA U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;

BBIIBUTaTh HOBBIE UJIECH, IPEJIaraTb OPUTHHANIBHBIE IOAXObI U PELICHHUS,

CTaBHUTb POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTEPHATUBHBIC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIAJICTh HABBIKAMH TOJIy4E€HUS HHPOPMALUU (PU3UIECKOTO COAEPKAHMsI U3 HICTOUHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYLIECTBISATH NOUCK, aHAJIN3, CHCTEMATH3AIMIO U HHTEPIPETAINIO HHPOPMAILTUHU PA3TUIHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTb MH(OPMALINH;

UCMOJIb30BaTh CPEJICTBA WH(GOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTMH B pelICHUH
KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3alMOHHBIX 3a/1a4 C COONIOJCHUEM TPEOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBl, pecypcocOepeXeHus, NPaBOBBIX M 3TUYECKMX HOPM, HOPM

UH(OPMAIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJCPKAHUSA B pPA3NUYHBIX QopMmarax ¢ Y4ETOM HA3HAYCHHS
UH(POPMALIUH U LIEJIEBOH ayTUTOPHH, BEIOMpAsi ONTUMAIBHYIO (POPMY IPEACTABICHUS U BU3yaTH3aIIHH.

KoMMyHuUKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelCTBHA:
OCYIIECTBIIATh OOIIEHHE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;
pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHMBHU1yaIbHON paboThI;

BLI6I/IpaTI> TEMATUKY U MCTOABbI COBMCCTHBIX JIEUCTBUI C y‘{éTOM O6H_II/IX HHTCPCCOB U BO3MOKHOCTEH
KaXXJ0T0 4JICHa KOJIJICKTHUBA,

[IPUHUMATh LEIU COBMECTHOM JAEATEIIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH IEHCTBUS IO €€
JOCTHKEHHUIO: COCTABIIATH IUIaH JIEHCTBUH, paclpeaensTh poiu ¢ y4ETOM MHEHHMH y4aCTHHMKOB, OOCYXKIaTb
pe3ybTaThl COBMECTHON pabOTHI;

OLICHMBATh KayecTBO CBOET0 BKJIAJa M KaXJIOr0 y4YyaCTHHKAa KOMaHIbl B OOIIMHA pe3ynpTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeaiaraTh HOBBIE TPOEKTHI, OIEHWBATh WJEU C MO3WIMA HOBU3HBI, OPUTUHAIBHOCTH, MPAKTHIECKOM
3HAYMMOCTH;

OCYIIIECTBIIATH IO3UTHBHOE CTPATETHYECKOE TTOBEICHUE B PA3JINYHBIX CUTYAIUIX, IIPOSIBIISITH TBOPYECTBO
U BOOOpaxeHHe, ObITh MHUITMATHBHBIM.



PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eliCTBHUS
Camoopranuszanms:

CaMOCTOATCIIbHO OCYHICCTBJIATH ITO3HABATCIBbHYIO OCATCIBHOCTH B obyacTu (1)I/ISI/IKI/I h aCTPpOHOMHUU,
BBIABJIATH HpO6JICMBI, CTaBUTH U (bOpMy.]'II/IpOBaTB COOCTBEHHEBIE 3aJa4u,

CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS PACUETHBIX M KAuYeCTBEHHBIX 3a/ay, IUIAH BBIIOJHEHUS
NPaKTUYECKOH paboTHI C yYETOM UMEIOILINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpATh paMKH y4eOHOT0 MPEeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JieN1aTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYIAULIUU B 006JaCTU (U3UKHU, TIOCTOSHHO MOBBIIATH
CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTHh KOPPEKTHUBBI B AESITEIHLHOCTb, OLICHUBATh COOTBETCTBUE
Pe3yJIbTaTOB LIEISM;

BJIaJACTh HaBbIKaMH MO3HaBaTeILHOMI pe(l)J'IeKCI/II/I KaKk OCO3HaHHA COBCpIIACMbIX I[CI\/’ICTBI/II\/'I u
MBICJIMTCIIBHBIX ITPOLECCOB, UX PEIYJIIBTATOB U OCHOBaHHﬁ;

MCIIOJIb30BaTh MPUEMBI pe(IeKCHH JIJIS OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nponecce AOCTHXEHUS JTMYHOCTHBIX PE3YJIbTaTOB OCBOCHMSI IMPOrpaMMbl MO (U3MKE IS YPOBHS
cpeaHero ooOmero o0pa3oBaHUS y OOYYalOLIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HHTEIUIEKT,

npenoararomui ¢oOpMUPOBAHHOCTD!

CaMOCO3HaHUs, BKIIIOYAIOMIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAILHOE COCTOSHHE, BHICTH
HaIpaBJICHUS Pa3BUTHs COOCTBEHHOW AMOITMOHAIBHOMN c(ephl, OBITh YBEPEHHBIM B ceO¢€;



CaMOpEryJIMpPOBaHUs, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHNE, CIIOCOOHOCTh aJanTHPOBATHCS K DMOIIMOHATBHBIM H3MEHEHHSIM M TMPOSBISATH THOKOCThH, OBITH
OTKPBITBIM HOBOMY;

BHyTpeHHeﬁ MOTHUBALINU, BKJ'IIO‘laI-OI_Heﬁ CTpEMIICHUEC K MOOCTHIKCHHIO LECIM KU YCIEXY, OITHMHU3M,
HHUOUATHBHOCTb, YMCHHUC HeﬁCTBOBaTB HCXO0Od U3 CBOUX BOSMO)KHOCTGIZ;

SMIATHH, BKIIOYAIOIIEeH CIOCOOHOCTh MOHUMATh SMOIIMOHAIIEHOE COCTOSIHUE IPYTHUX, YYUTHIBATH €T0 MPU
OCYILECTBIICHIH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIFOYAIONINX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS C IPYTHMH JIIOJbMH,
3a00TUTHCSA, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 10 kiacce npeiMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

JIEMOHCTPHPOBATh Ha MPUMEPax poJib U MecTO (GU3MKU B (HOPMUPOBAHHHM COBPEMEHHON HAay4YHOM
KApTHUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN IEATEIBHOCTH JHOJEH;

YUNTBHIBaTh TPAHUILIBI TMPUMEHEHUS M3YyYEHHBIX (U3NYECKUX MOJENeil: MarepualibHas TOYKa,
UHepIHalibHasl cUcTeMa OTcuéTa, aOCOIMIOTHO TBEPIOE TENO, WICalbHBIA Tra3, MOJENM CTPOEHHUS Ta30B,
KUAKOCTEN U TBEPBIX TEJl, TOUSUHBIN AIEKTPUUYECKUH 3apsi/i IPU pelieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MUECKHE SABJICHHS (MPOILIECCh) U OOBIACHATH MX HA OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHHUs BEIIeCTBA M DJIEKTPOAMHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUKEHNE, CBOOOIHOE TaJIEHUE TEJl, IBHXKEHHE 110 OKPY>KHOCTU, HHEPITHS,
B3anMojeiicTBue Tel, nuddy3us, 6pOyHOBCKOE NBUKEHHE, CTPOCHHE KUIKOCTEH M TBEPMABIX Tel, U3MEHEHUE
00bEMa TeJ TIPU HarpeBaHUU (OXJIAXKIACHUH), TEIUIOBOE pPAaBHOBECHE, UCTIApEHHUE, KOHJICHCAIIMS, TIUIaBICHHE,
KpUCTAJUIM3allMs, KUTIEHUE, BIIAYKHOCTh BO3/IyXa, MOBBIILICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBSI3b MEX]ly MapaMeTpaMu COCTOSIHUS Ta3a B M30IpOIeccax, AJIEKTpU3alus Tell, B3auMOJICHCTBUE
3apsi/ioB;

ONHKCBHIBATh MEXAHWYECKOe [BW)KEHHE, HCMONb3ysd (U3MUECKHEe BEIMYUHBI: KOOpAMHATA, IYTh,
NEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CWIa, HMIIYIbC Tela, KHUHETHYEeCKas DHHEPIrus,
NOTEHLMalbHAsl JHEPrus, MexXaHuyeckas paboTa, MeXaHHWYecKas MOIIHOCTh;, MPH ONUCAHUM MPaBHIBHO
TPaKTOBaTh (PU3NUECKUN CMBICIT MCIIOJIb3YEMBIX BEIMUMH, UX 0003HAYEHUS U €TUHHIIbI, HAXOIUTb (POPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

ONKCHIBaTh HM3yUEHHBIE TEIUIOBbIE CBOMCTBA TeNl M TEIJIOBbIE SBJICHUS, HCIHONB3YS (PU3NYECKUE
BEJIMYMHBI: 1aBJICHUE ra3a, TEMIEpaTypa, CPEAHss KUHETUYECKasi JHEPT sl XAOTUUECKOT0 IBUKEHUS MOJIEKYII,
CPEIHEKBAJIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI 3Heprus, paboTa rasa,
K03(D(PHILIMEHT MOJIE3HOT0 ACHCTBUS TEIIOBOTO IBUTATENIS; P OMMCAHUU MTPABUIILHO TPAKTOBATH (PU3NUECKUI



CMBICJI UCIOJIb3YEMBIX BEJIMYMH, X O0O3HAUCHMS U €IUHUIIBI, HAXOAUTH (POPMYIIbI, CBS3bIBAIOLINE JTaHHYIO
(U3UUECKYIO BETUYNHY C IPYTHUMHU BEIUYHHAM;

ONUCHIBATh M3YyUYEHHBIE SJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBJICHUS (TIPOLIECCHI),
UCTIONB3YS (PU3UYECKHE BEIMYUHBI: JJIEKTPUYCCKHMA 3apsiji, JJIEKTPUYECKOE I0JIe, HAMPSKEHHOCTH IOJIA,
MNOTEHLIMaN, Pa3HOCTh MOTEHLUHMAIOB; MpPH OMNHCAHUM MPABWIBHO TPAKTOBAaTh (DU3MUECKUH CMBICIT
UCTIONIb3YEMBIX BEJIMYMH, WX OOO3HAYCHHUS W CIUHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3LIBAIOIINE JTAHHYIO
buznYEeCKyI0 BEIMYMHY C IPYTUMU BEIUYUHAMM;

aHAJIM3UPOBATh (PU3MUECKUE NTPOLECCHI U ABJICHMS, UCTIONb3Ys (U3NYECKUE 3aKOHBI U IPUHIIMIIBL: 3aKOH
BcemupHoro tsarorenus, |, Il u Il 3akonsr HproTOoHa, 3aKOH coXpaHEHHs] MEXAHWYECKOM BSHEPIuu, 3aKOH
COXPaHEHMsI UMITYJIbCA, IPUHIUI CYIEPIO3ULIIMU CUJI, IPUHIIUIT PAaBHOIIPABHsI MHEPLUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUUECKYIO0 TEOPUIO CTPOEHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBSI3b CPEAHEN KUHETHUUECKON
SHEPI'UHU TEIIOBOrO JABMKEHHS MOJIEKYJ ¢ a0COIIOTHOM TeMIepaTypoil, NepBbli 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHUsI AIIEKTPHUUECKOT0 3apsiia, 3akoH KysoHa, Ipy 3TOM pa3ianyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCJIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

00BACHATHL OCHOBHBIE IMPHUHIUIIBI ﬂeﬁCTBHH MalluH, HpI/I60pOB U TCXHHUYCCKHUX YCTpOﬁCTB; pas3iniaTb
YCJI0BUA UX 0e301aCHOT0 NCIOJIL30BAHUS B IMOBCEIHECBHOM KHN3HH,

BBITOJIHATH AKCIIEPUMEHTHI 10 MCCIEIOBAHNIO (DU3MUYECKUX SBICHUN W MPOIIECCOB C MCIIOJIB30BAaHHEM
OpSAMBIX UM KOCBEHHBIX HM3MEpPEHHH, MpH 3TOM (OPMYIHPOBATH MpOOJeMy/3aqady M TUIOTE3y Y4eOHOro
9KCHEPUMEHTA, COOMPATh YCTAHOBKY M3 IPEI0KEHHOI0 000py10BaHMsI, IPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBI;

OCYHIICCTBIATL MNPAMBIC MW KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I'-I€CKI/IX BCJIIMYMH, IIpU OTOM BI)I6I/IpaTI>
ONTHUMAIIBHBIN CIIOCO0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHBIC MCTOABI OLICHKHA HOFpeIHHOCTeﬁ H3MepeHHI>i;

HCCJIEIOBATh 3aBUCHMOCTH MEXIY (PU3NYECKUMU BETUYMHAMHU C MCTOJIb30BAaHUEM MPSIMbBIX H3MEPEHUIA,
MpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3YNIbTATHl MOJYUYEHHON 3aBUCUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yIbTaTaM UCCIEAOBAHUS;

coOnrofarh mpaBuia Oe30MacHOro Tpyda NpH TMPOBEACHUM HCCIENOBAaHUN B paMKax Y4eOHOTO
IKCIIEPUMEHTA, Y4eOHO-HCCIeI0BATENbCKONW M TPOEKTHOM JEATENbHOCTH C UCTIOIB30BaHUEM U3MEPUTENbHBIX
YCTPOMCTB U 1a00OPaTOPHOTO 000PYIOBAHNS,

pemarh pacu€THBIC 3aJ]a4M C SBHO 3aJaHHON (PU3NYECKON MOJIEIbI0, UCTIONB3Ys (DU3UUECKUE 3aKOHBI U
MPUHIIMITBI, HA OCHOBE aHajn3a YCIIOBHUS 3a/Ja4yd BBIOMpATh (PU3MYECKYI0 MOJENb, BBIACHATH (U3UUECKUE
BEITUYMHBI W (POPMYJIBI, HEOOXOAMMBIEC Il €€ pPEeIICHUs, MPOBOAWTH PACUETHI M OILICHUBATh PEATbHOCTH
MOJTy4EHHOTO 3HaUYeHUsI (PU3UUECKOM BETUIMHBL;

peiaTh KAYECTBCHHBIC 3a/la4U: BbICTPAUBATDL JIOTUYCCKU HCIIPOTHUBOPCUUBYIO LICIIOYKY paccymueHHﬁ C
OHOpOﬁ Ha U3YYCHHBIC 3aKOHBbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘{CCKI/IC SIBJICHUS

UCIIOJIb30BaTh MPH PEIIEHUH YUEOHBIX 3a7a4 COBpEeMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHHU IS TIOUCKA,
CTPYKTYpUPOBAHHUS, WHTEPIPETAlMM W TPEJCTaBICHUS Yy4eOHOW W HAyYHO-MOMYJISPHON HHpOpMAINH,
NOJYYEHHOM M3 Pa3InYHbIX UICTOUHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIy4aeMyto HHPOPMAIINIO;

NPUBOANUTH TPHUMEPHl BKJIAZa POCCUHCKHX U 3apyOCKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYyKH,
00BSICHEHHUE NPOLIECCOB OKPY’KAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCMOJIb30BaTh TEOPETHUECKUE 3HAHMA 1O (GU3MKE B IOBCEIHEBHOW JKM3HM M oOecredeHus
0€30MaCHOCTH MIpU OOpAIIEHUU ¢ MPUOOpaMy M TEXHUYECKUMHU YCTPOMCTBAMHU, Ul COXPAaHEHHS 37J0POBbSI U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 MIOBEACHNUS B OKpY KaloIleH cpenie;

paboTaTh B TpyIIe C BHIIOJHEHUEM PA3JIMYHBIX COLHUANBHBIX pOJICH, MIIAHUPOBATh PabOTy TPYIIIbL,
paloHaIbHO PpacHpeneisTh O00s3aHHOCTH M IUIAaHUPOBATh JEATEIbHOCTh B HECTAHIAPTHBIX CHUTYallHsX,
a/ICKBaTHO OIICHHWBATh BKJIAJ] K&KJOT0 U3 YYaCTHUKOB I'PYIIIIBI B PEIICHHE pacCMaTpUBAEMON MPOOIEMBI.

K kouny oOydenus B 11 kJjacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha IpHUMEpax pojib U MecTo (U3MKH B (POPMHPOBAHMH COBPEMEHHOW HAay4YHOM
KapTUHbI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHHKH U TEXHOJIOTMM, B MPAKTUYECKON NESITEIBHOCTH JIFOJEH,
IIEJIOCTHOCTD U €IMHCTBO (PU3HUECKON KapTUHBI MUPA;

YUYUTBIBATH I'PAHUIBI IPUMCHCHU S U3YYCHHBIX (I)I/ISI/I‘ISCKI/IX MOﬂeHeﬁZ TOYCUHBIN SHGKTpI/I‘leCKI/Iﬁ 3aps,
JIy4 CBCTa, TOYCYHBIM HCTOYHHUK CBCTA, AAC€pHAsd MOACIIb aTOMa, HYKJIOHHAsA MOJCJIIL aTOMHOI'O d1pa IIpu
PECIICHUHU (1)I/ISI/I‘IGCKI/IX 3a1a4,

pacrio3HaBath (hu3HyYecKue sBICHHS (TIPOIECChI) M OOBSICHATh UX HA OCHOBE 3aKOHOB 3JICKTPOINMHAMHKH
Y KBAaHTOBOW (PM3HKH: DIIEKTpUYECKAsi IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JICHCTBHSI
TOKa, B3aUMOJICHCTBHE MATHUTOB, DJICKTPOMArHUTHAS HHTYKITHS, TEHCTBIE MArHUTHOTO TI0JISl HA TIPOBOJIHHK C
TOKOM U JBWXKYIIHMICS 3apsij, IEKTPOMarHUTHBIE KOJeOaHUs W BOJIHBI, MPSMOJIMHEHHOE PaclpoCTpaHEeHUe
CBETa, OTPAXKCHHE, MpeJoMIICHHE, MHTephepeHIHs, AUPPAKIKs W TOJSApU3aIMs CBETa, JAUCIICPCUST CBETA,
dorornekrpudeckuii apdext (hotodrddexT), cBeToBOE NaBIeHUE, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
aToMa BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAS PaTHOAKTHBHOCTE;

ONMCHIBATh N3YUYECHHbIE CBOMCTBA BEIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE, SJIEKTPUUECKYIO
IPOBOJUMOCTbh PA3IUYHBIX CPEJ) M DSJIEKTPOMATHUTHBIE SIBIEHUS (TPOLECCHI), HUCHOIb3ys (PU3NUECKUe
BEJIMYMHBI: JJIEKTPUUYECKAN 3apsill, CUila TOKA, IEKTPUUECKOE HANPSKEHUE, IEKTPUIECKOE CONIPOTHUBIICHHUE,
Pa3HOCTh MOTEHIUAIOB, HJIEKTPOABIIKYIIAs CUla, paboTa TOKA, MHAYKIUS MarHUTHOTO MOJIs, cuiia Amiepa,
cuia JlopeHna, MHIYKTUBHOCTh KaTYIIKH, SJHEPIUs dJEKTPUYECKOIO0 M MarHUTHOTO IOJIEH, NEPUO U 4acTOTa
KoJIeOaHUH B KOJeOaTeIbHOM KOHTYpE, 3apsa/] M CHjla TOKa B MPOLECCe FapMOHUYECKUX JIEKTPOMArHUTHBIX
KoseOaHul, (POKycHOe pacCTOsIHHME W ONTHYecKas cujia JIMH3bl, IPU ONHUCAHUU TPABUIBHO TPAKTOBATh
(¢U3MUeCKUil CMBICT HCIIOJB3YeMbIX BEIMYMH, MX OOO3HAYEHMS W €IUHMIbI, YKa3blBaTh (OPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

ONMCHIBATh N3YUYCHHbBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONb3Ys (U3NYECKUE BETUUYUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4aCTOTa CBETA, SHEPTHs M UMITYJIbC (POTOHA, IEPUO/T MTOJypacnaia,
SHEprus CBS3U aTOMHBIX S/I€p, IPU OMUCAHUU NPABHIBHO TPAaKTOBAaTh (PU3NYECKUN CMBICT HMCIOIB3YEMbIX
BEJIMYMH, UX 0003HAUEHUS U €AMHULIbI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUUUHY
C IpYTMMH BEeJIMYMHAMHU, BEIUUCIIATE 3HaUeHUE (PU3MUeCcKOl BEINUMHBI,

aHAJTM3UPOBATh (PU3MUECKUE MTPOLECCHI U ABICHUS, UCTIONb3Ys (PU3NUECKHE 3aKOHBI U MPUHIIMIIBL: 3aKOH
Oma, 3aK0HBI TIOCJIEI0BATENIBHOTO U MapajlIeIbHOT0 COEAMHEHUS TPOBOAHUKOB, 3aKoH J[xoymns—JIenna, 3akon
AJIEKTPOMArHUTHOW MHAYKLIHMH, 3aKOH IPSIMOJIMHEWHOIO PaclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAKEHUsI CBETA,
3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE DUHIITeHHA 11 (oTod(d(deKTa, 3aKOH COXpaHEHUsI YHEPTUH, 3aKOH
COXpaHEHMsI MMITYJIbCA, 3aKOH COXPAHEHHUS DJJIEKTPUUYECKOrO 3apsi/ia, 3aKOH COXPAHEHHsS MacCOBOTO YHUCIA,



noctynatel bopa, 3akoH paAlOaKTUBHOIO pacnaja, Mpu 3TOM pa3jinyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4eCKOe BHIPAKECHHUE U YCIIOBHS (TpaHHIIbI, 00JaCTH) IPUMEHUMOCTH;

OMPCACIIATh HAIPABJICHUEC BCKTOPA MHAYKIIUHA MAroHuTHOT'O ITOJIA IMPOBOAHUKA C TOKOM, CHUJIbI AMnepa n
cuibl JIopeHia;

CTPOUTH U OIMHCHLIBATH I/I306pa)KeHI/Ie, CO31aBacMOC IIOCKUM 3CPKAJIIOM, TOHKOH JIPIH3OI>'I;

BBITOJIHATH AKCIIEPUMEHTHI 110 MCCICTOBAHNIO (PU3MUECKUX SIBJICHUHM M MPOLECCOB C UCIOIb30BAHUEM
OpsIMBIX M KOCBEHHBIX HM3MEPEHMii: Mpu 3ToM (opmynupoBaTh IpobiieMy/3afadyy M TUIOTE3y Y4eOHOro
IKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000pyI0BaHUS, IPOBOJUTH ONBIT U (POPMYITHPOBATH
BBIBOJIbBI;

OCYHECTBIATE IMPAMBIE M KOCBCHHBIC HW3MEPCHUA (1)I/I3I/ILICCKI/IX BCJIIMYKH, IIPpU 3STOM BI)I6I/IpaTB
ONITHUMAJIBHBIN CII0CO0 HU3MCPCHHA U UCIIOJIBb30BATh U3BCCTHBLIC MCTOAbI OLICHKH HOFpGH.IHOCTGﬁ HBMCpCHHﬁ;

UCCJIEIOBATh 3aBUCHUMOCTH (PM3WYECKUX BEIMYMH C HCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUI: MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTaThl MOTYICHHONH 3aBUCUMOCTH (DU3HUYSCKUX BEITUYHUH B
BUJIE Ta0nHIl U TpadUKOB, AeTaTh BBIBOABI IO Pe3yJbTaTaM HCCIEI0BaHUS;

coOnrofarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUM HCCIENOBAaHUI B paMKax Yy4eOHOTO
HKCIIEPUMEHTA, Y4EOHO-UCCIE0BATEIILCKON U TPOSKTHOM JACATEIBHOCTU C UCIIOIh30BAHUEM M3MEPUTEITBHBIX
YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHUS;

pelarb pacy€THbIE 3a/1a4M C SIBHO 33JaHHONM (PM3MUECKON MOEIbI0, UCIONb3Yys (PU3NUYECKUE 3aKOHBI U
NPUHIMIBIL, HA OCHOBE aHalM3a YCJIOBHS 3aJauyd BbIOMpPATh (PU3MYECKYI0 MOJAENb, BBIIENATh (pU3HUECcKue
BEJIMYMHBI U (POpMyNbl, HEOOXOAMMBIE Al €€ pelleHMs], MPOBOJUTH Pacuy€Thl U OLEHUBATh PEATbHOCTh
HOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBL;

pemiaTh KAYECCTBCHHBIC 3a/1a4n: BBICTPAUBATL JIOTUYCCKU HECIIPOTHBOPCUYHUBYIO LICIIOYKY paCCY)KI[eHI/Iﬁ C
OHOpOﬁ Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMECPHOCTH U (1)I/I3I/III€CKI/IG SIBJICHUA,

MCIIOJIb30BaTh IIPU PELIEHUH Y4eOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JUIsl TIOMCKA,
CTPYKTYPUPOBAHUS, HMHTEpHpETallMd M MPEICTaBICHUS Yy4eOHOM W HaydyHO-IOMYNApHOH HH(OpMAIUH,
MOJIyYEHHOM M3 pa3IMYHbIX HCTOYHUKOB, KpUTUUECKH aHAIU3UPOBATh MOIy4aeMyI0 HH(OPMALIKIO;

OOBSCHSTH MPUHITUIIBI ICHCTBUS MAIIUH, IPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3nyaTh YCIOBUS UX
0€30ITacHOTO MCIIOJIb30BAaHUS B TIOBCETHEBHOM KHU3HU,

NPUBOJIUTH MPHUMEPHl BKJIAJa POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B DPAa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA 1O (U3UKE B TOBCEIHEBHOW JKM3HHM I OOCCIICUCHUS
0€30MacHOCTH MPU OOPAIICHUU ¢ PUOOpPAMH U TEXHUYSCKHMMHU YCTPOMCTBAMH, JUISI COXPAHEHHS 310POBbS U
COOJTIOICHUSI HOPM IKOJIOTMYECKOTO TIOBEICHHS B OKPYKAIOIICH cpeie;

paboTaTh B TpyIIe C BHIIOJHEHUEM PA3JIMYHBIX COLHUANBHBIX pOJIEH, MIIAHUPOBATh PabOTy TPyIIIbL,
palMOHATIBHO paclpeiesITh O0S3aHHOCTH W IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHUBATh BKJIaJl KaXKIOT0 U3 YUaCTHUKOB I'PYIIIHI B pELICHHE pacCMaTpuBaeMoOi MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC
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KoauuecTBO 4acoB
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padoThI padoThI
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3.3 @ 5
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1.1 HH 11 1 3
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2.3 OnTuka 10 3
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Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OcHOBBI cIelIMANILHON Teopun

3.1 OTHOCHUTCIBHOCTHU 4 1

Uroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 DJ1eMEHTHI KBAHTOBOM OITHUKH 6
4.2 CrpoeHune atoma 4
4.3 ATOMHOE PO 5
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Pazgea S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUH U aCTPODHU3UKH 7

Uroro no pazneny 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

4

6.1 O6o0maroiiee MOBTOPEHHE
Hroro no pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

ara KoanyectBo yacoB DJIeKTPOHHbIE HH(PPOBBIE
A P P
No oOpa3oBaTe/ibHbIE
. Tema ypoka KOHTpOHbﬂpaKaneCKne pecypchbl
Bcero HbIE
padoThI
padoThI
Paznen 1. DU3UKA U METO/JAbI HAYYHOI'O 9
INO3HAHUA
1 04.09 ®uznka — Hayka o npupoje. Hayunbie MeTo b1 1 bubnuoreka [IOK
MO3HAHUSI OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
05. Pons m MecTo ¢u3uku B (POPMHUPOBAHUH COBPEMEHHOMH|
2 09 HAay4YHOM KapTHHBI MHpA, B IPAKTHYECKOW NEATEIBHOCTY] 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c33e6
iTro et
Paznen 2. MEXAHUKA
18
11. Mexanngeckoe JIBUJKCHHE. OTHOCUTENBHOCTh
3 09 MEXaHW4YECKOro JBIkeHus. [lepemernenue, CKOpPOCTh 1 bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0c3508
yCKOpEeHHUE
4 12.09 |BBoaHast KOHTpOJIbHAsI paboTa 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c3620
5 18.09 |PaBHOMepHOE PSAMOJIMHEHHOE IBUKEHUE 1 bubnnorexka [JOK
PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKCHUE https://m.edsoo.ru/ff0c372e
6 19.09 [CoGonHoe naseHue. Y CKOpeHrne CBOOOHOTO MaqeHUS 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0c39cc
5 25.09 [KpuBonuHEWHOE ABYKEHUE. J[BIKEHUE MaTepHaIbHON 1 bubmuoreka [JOK
TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
8 26.09 | [IpuHIMn OTHOCUTENTHLHOCTH [ amumes. 1 bu6mmoreka [IOK
9 02.10 WHepunanbHble CUCTEMBI OTCUETA. 1 https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
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10 03.1 Macca Tena. Cuna. [IpuHIUI CynepoO3UITUN CHIT. bubnnoreka [HOK
0 Bropoii 3akoH HproToHa /1711 MaTepUaIbHOW TOYKU https://m.edsoo.ru/ffOc3be8
11 09.10 Tpertwnii 3akoH HproTOHA 117151 MaTEepHAIBHBIX TOYEK bubnmoreka [JOK
https://m.edsoo.ru/ffOc3be8
10.1 3akoH BcemupHoOro Tsarorenus. Cuna tspkectu. Ilepsast bubnuoreka [IOK
12
0 KOCMHYECKast CKOPOCTb https://m.edsoo.ru/ffoc3d00
13 16.10 Cwita ynpyroctu. 3akoH ['yka. Bec tena bubnmoreka [JOK
https://m.edsoo.ru/ff0c3el8
17.10 C K .C
14 C(fIl'JI-I aoziiiiinﬂ (;[9(11)/1(1)1/;[/11/;:;;1}: ‘;I;I;I: B XI;IIJ/II aKOCTI/I WA bubmorexa LHOK
P pu A A https://m.edsoo.ru/ff0c3f76
rase
23.10 [loctynarenbHoe alareabHoe €Hue
15 a6coTJ1y11(I)TEOH;);Ié I:)rB(f) TEJIIaT I\J;IIZ)ILeHITIBcI/Z?Ib?P;Iner CHJTBI bubmorexa HOK
PA . ' ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPAOTO Tela
24, Umnynsc ~ MaTepuanbHOM  TOYKH,  CUCTEMBI
16 10 MaTepuaibHBIX ToYeK. HMmmynbc cuibl. 3akoH Brbmorexa [IOK
COXpaHEHUS UMITyNIbca. PeakTHBHOE TBUKEHHE hitps://m.eds00.ru/ff0c43d6
17 06.11 PaboTta 1 MOIITHOCTE CHIIBI.
K . T bubnuotexa [JOK
WHETHYeCKast DHEPTUsl MaTevI“)I/IaJ'IBHOI/I Touku. Teopema https://m.edsoo.ru/ff0c4502
00 U3MEHEHUU KUHETUYECKOW YHEPTUI
18 07.11 [ToTeHnanpHas YHEPTHUS. bubnuotexa [JOK
13.11 IMorenunanpHas 3Heprust ynpyro aehopMHUpOBaHHOIM https://m.edsoo.ru/ffOc461a
19 npyxusbl. [loTeHnmManpHas »dHeEprus Tena BOIHU3U
MOBEPXHOCTH 3eMITH
14.11 ITorennuanbHbIe M HEMOTEHITHAJIBbHEBIE CUIBL. CBI3b
20 paboTHl HEMOTCHITUATBHBIX CHJI C U3MEHEHHUEM bubnmnorexa [JOK

MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS] MEXaHUYECKOU SHEPTHH

https://m.edsoo.ru/ff0c478c
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20.11

JlaGopaTtopHnast pabota
«HccnenoBanue CBsI3W padOTHI CHIIBI C M3MECHEHHEM

21 1
MEXaHHYECKON SHEPTUU Tea Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa»
99 21. Kontponbnast pabora mo Tteme «KuHemaruka. 1 bubnmoreka [JOK
11 JrnHamuka. 3aKOHbI COXpPAHEHUSI B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U 24
TEPMOJIUHAMHUKA
23 27.11 OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHOKUHETUYECKON 1 Bu6morexa LIOK
Teopun. bpoyHosckoe neuwkenue. Juddysus https://m.edsoo.ru/ffOc4dc2
24 28.11 XapakTtep JBMKEHHUS U B3aUMOCHCTBUS YaCTHIL
BelecTBa. MoJenu CTpOEHUs ra30B, )KUAKOCTEH U 1
TBEPIBIX TEI
o5 04.12 Macca monekyn. KonudectBo BemectBa. [locrosinnas 1
ABoraapo
26 05.12 | TemioBO€E paBHOBECHE. 1
27 11.12 | Temneparypa u e€ usmepenue. lllkana remneparyp
Lenbcus
28 12.12 Wneanphsiii raz3 B MKT. OcHoBHoe ypaBuenne MKT 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOc4fde
18.12 AOcomoTHasE TeMIepaTypa Kak Mepa CcpeaHei
29 KMHETUYECKOM  SHEPruu  JBWXKEHUS  MOJIEKYIL. 1 Bubmzorexa LIOK
. https://m.edsoo.ru/ff0c511e
VYpasuenue MengeneeBa-Knanelpona
30 19.12 3akoH /lanbToHa. ["a30BbIE 3aKOHBI 1
25.12 JlaGopaTtopHnast pabota
31 «MccnenoBanre 3aBUCHUMOCTH MEXIY NapaMeTpamu 1
COCTOSIHUS pa3peKEHHOTO Ta3a
3 26.12 M3omporeccyl B HWaealbHOM Ta3e W WX Tpaduyeckoe 1 bubnmoreka [JOK

MMpEaACTaBJICHUC

https://m.edsoo.ru/ff0c570e
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09.01

BryTpeHnHss dHeprus TEpMOJIUHAMUYECKOW CUCTEMBI U

33 crocoObI e€ n3MeHeHus1. KomuecTBo TEIIoTh B paboTa bubmorexa [TOK
) P ' https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEpTHUs 0THOATOMHOTO HJICATBHOTO Ta3a
15.01 bu6mmoreka [IOK
34 Bupl Tenonepenadn https://m.edsoo.ru/ff0c5c36
35 16.01 ViaenbHas TEINIOEMKOCTL  BemiecTBa. KoJIHMYeCTBO Bbu6mmorexa LIOK
TEIUIOTHI NIPH TeIuIonepenave. AnuabaTHBIN MpoLece https://m.edsoo.ru/ff0c5c36
36 22.01 [TepBbIii 3aKOH TEPMOJMHAMHUKHU U €r0 IPUMEHEHHE K bubnuorexa [JOK
n3omnpoieccaM https://m.edsoo.ru/ffOc5efc
23.01 Heob6patumocts nporieccoB B mpupoze. Bropoit 3akon bubnuorexa [JOK
37
TEPMOJIVHAMUKH https://m.edsoo.ru/ff0c6230
38 29.01 [Mpunnun neiictus u KI1J[ TermoBoit MmammHb bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
39 | 30.01 [{uxn Kapno u ero KIT/]
40 | 05.02 DKOJIOTHYEeCKHe TPOOIEMbI TEIUIOOHEPTETHKU
06.02 O6o6mmaromuii ypok «Monekynsipaas ¢usznka. OCHOBBI bubnmnorexa [JOK
41 TEPMOIUHAMHUKN https://m.edsoo.ru/ff0c6938
42 10.02 KonTponbhas pabota nmo Teme «MonekynspHas Qu3uka. Bu6nuoreka [IOK
OCHOBBI TEpPMOAMHAMUKH https://m.edsoo.ru/ff0c6a50
12.02 [TapooOpa3oBaHue M KOHACHCAIIHS. bubnuorexa [IOK
43 VcniapeHue U KUIeHUe https://m.edsoo.ru/ff0c63b6
13.02 AOGCo0THAs M OTHOCHUTENbHAS BIaXXHOCTh BO3yXa. bubnnorexka [JOK
44 .
Hacelennsiii nap https://m.edsoo.ru/ff0c64d8
26.02 Teépmoe Temo. Kpucramnuueckne u amopdHbIE Telna.
45 AHI/iI([)T OITHS EBOIZCTB K I/ICTaJ'IJ'IOBp(b Kunkue bubmorexa LIOK
P P ' https://m.edsoo.ru/ff0c65f0
Kkpuctayyibl. COBpeMEHHbIE MaTePHAITBI
46 27.02 [TnaBneHue u KpucTauM3aus. Y AeiIbHas TeTUIoTa bubnnoreka [HOK

riasneHus. Cyonumarnus

https://m.edsoo.ru/ff0c6708
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02.03

bu6mmoreka [IOK

47 YpaBHeHUEe TEIIOBOro OajaHca 1 htps://m.eds00.ru/ff0c6820
Paznen 4. JIEKTPOJANHAMUKA 22
48 04.03 DnekTpu3aus Tel. DIeKTprudecKuii 3apsia. J(Ba Buga 1 bubnnoreka [HOK
ANEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ffOc6bcc
49 05.03 [TpoBOgHUKH, TUATEKTPUKHU U TIOTYITPOBOJHUKH. 3aKOH 1 bubnunoreka HOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc
50 11.03 B3aumopeiictBue 3apsaoB. 3akon Kynona. Toueunbiit 1 bubnnoreka [JOK
ANEKTPUYECKUN 3apsif https://m.edsoo.ru/ff0c6ce4
12.03 H & T
. oo v |
yrep St P ' https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
59 18.03 Pabora  cmim 3JEKTPOCTATHYECKOTO  ITOJIS. 1 bubnmnorexa [JOK
ITorennuman. Pa3HOCTh MOTEHIIMATOB https://m.edso0.ru/ff0c6f00
19.03 IT
53 ani?cioiif:fnqecxo; noneﬂnajzltgieﬂlff qucxaz 1 bubmorexa HOK
p ' P https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
01. i bubnuoteka [JOK
>4 04 dnekrpoémkocts. Kotyercarop ! https://m.edsoo.ru/ff0c7126
55 02.0 DIEKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPa. DHEPrusi 1 bubnuorexa [JOK
4 3apsKEHHOr0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
56 08.04 JlaGopatopHass paborta "M3mepeHHe 3IIEKTPOEMKOCTH 1 bu6muoreka [JOK
KOHJIeHcaTopa" https://m.edsoo.ru/ff0c74f0
09.04 [IpuHuMn pAeicTBUS W TNPUMEHEHHE KOHJIEHCATOPOB, bubnuoteka [JOK
57 1
KOIIMPOBAJIbLHOIO https://m.edsoo.ru/ff0c74f0
15.04 Y cTpoiicTBO amnmapara, CTpyHHOTO IPUHTEPA. bubnnoreka [HOK
58 DJIeKTpOCTaTHYECKAs 3aIUTa. 3a3eMIICHUE https://m.edsoo.ru/ff0c74f0

HIIEKTPONIPUOOPOB
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16.04

DNEKTPUYECKUI TOK, YCJIOBHS €ro CyIIECTBOBaHUSI.

59 [TocrosHuplii  TOkK. Cuna  Toka.  Hampsbxenue. bubmorexa [JOK
https://m.edsoo.ru/ff0c74f0
Conportupnenue. 3akoH Oma JJ1s1 ydyacTKa Lenu
22.04 ITocnenoBarenbHOE, napajuiesbHOE, CMEIIaHHOoE
60 coequHEHHE TMPoBOAHUKOB. JlaGopaTopHas pabota bubanorexa LIOK
https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeIMHEHUST PE3UCTOPOBY»
61 23.04 PaboTa 1 MOLTHOCTH 3JEKTPHUUECKOTO TOKA. 3aKOH bubmumoreka [IOK
[xoyns-Jlenna https://m.edsoo.ru/ff0c7838
29.04 3akon OMa 71 IOJTHOM (3aMKHYTOM ) JIEKTPUYECKOM
62 nenu. Koporkoe 3ambikanue. JlabopaTopHas padora bubnuorexa [JOK
«M3mepenne DJ]C UCTOUYHMKA TOKA U €r0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COTIPOTUBIICHUS»
30.04 C) & .
63 Samnciniocrs conpormaca eraion or Bnmmorexa I1OK
P https://m.edsoo.ru/ff0c74f0
Temreparypbl. CBEpXIPOBOAUMOCTh
64 | 0605 IIpomexyToYHAsI aTTEeCTANMSA bub6mmorexa IIOK
https://m.edsoo.ru/ff0c74f0
65 07.05 DJIEKTPUUYECKUI TOK B BaKyyMe. Bu6mmrorexa LIOK
CBolicTBa AJIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/ff0c84ae
13.05 IT 0
ONYTIPOBOJTHUKHU, WX C(j CTBECHHAsT W TPHUMECHas BuGmorexa LOK
66 MIPOBOIMMOCTb. CaoiicTBa p—n-mepexoya. https://m.edsoo.ru/ffoc82ba
[TorynpoBOTHUKOBBIE TPUOOPHI — '
14.05 ONeKTpUYeckuii TOK B pacTBOpax M  pacIuiaBax
67 BJIEKTPOJUTOB.  DJEKTPOIUTHYECKAs  JUCCOLMAIUA. bubnnorexa ﬁ?f 1im.edsoo.ru/f0c8dae
DnekTponu3 —— '
68 20.05 OnexkTpuueckuii TOK B razax. CaMOCTOATENbHBIA U Bu6uorexa [JOK

HECaMOCTOATENIbHBIN pa3psan. Monnus. [1nazma

https://m.edsoo.ru/ff0c86fc
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21.05 DnexTpuveckre mMpudopbl U yCTPOHCTBA U UX
MpaKkTUYECKOE pumMeHeHue. [IpaBuia TeXHUKU 1 1
0€30MacHOCTH
27.05 O6o06menue o Teme «Ayekrpocratuka. [locTosHHBII 1 bubmuorexa [JOK
3NEKTPUYECKUM TOK. TOKM B pa3IMyHBIX Cpeax» https://m.edsoo.ru/ffOc8a8a
28.05 O6o06maromuii ypok o temam 10 kiacca bubnmoreka [JOK
1 https://m.edsoo.ru/ff0c8c56
Bcero yacos
68 4 4
11 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne JlaTta uupposbIe
o/ Tema ypoxa B Kontpoabhbie | TIpakTHYecKHe | yyyyepps | 00PasoBaTebuble
cero
padoThbI padoThbI pecypcsl
[TocTostTHHBIE MATHUTHI U KX
1 B3aMMO/JICVICTBHUE. 1}/IarHI/ITHoe oJe. L Bu6auorexa [JOK
Bexrop MaruuTHON HHAyKIHH. JInHIK https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarnuTHOE 1oJe NPOBOAHUKA C TOKOM.
OmneiT OpcTena. bu6muoreka [JOK
2 1 _
B3aiMO/IeHCTBIE IPOBOIHIKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnast pabora «3yuenue bubmmoreka [JOK
3 MAarHMTHOTO ITOJIS KaTYLIKU C TOKOM) 1 1 https://m.edsoo.ru/ff0c98fe
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JleficTBue  MarHMTHOrO  IOJiI  HA
POBOAHMK ¢ TokoM. Cuiia Amnepa.
JlaGopaTtopHnast pabora
«Uccnenosanue neucTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MAarHUTHOTO TOJIS HA
JIBUKYIIIYIOCS 3apSDKEHHYIO YaCTHUILY.
Cwta Jlopenma. PaGoTa cutbl
Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

OnekTpoMarouTHas HHAyKIus. [lotok
BEKTOpa MarHuTHOM unaykuuu. IC

WHAYKIUH. 3aKOH IEKTPOMArHUTHON
unaykun Papazaes

JlaboparopHas pabota
«HccnenoBanue SIBIICHUS
AIIEKTPOMArHUTHOM MHAYKIIUK»

bu6anoreka LIOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTH. SIBIEHUE
camouHaykiuu. IJ1C caMOMHAYKIWH.
DHeprusi MarHUTHOTO TIOJISL KaTYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE 10JIe

but6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHudyeckue yCTpoOMCTBA U UX
[IPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
JJIEKTPOMATHUTBI, JIIEKTPOABUTaTENb,
YCKOPUTENIH DJIEMEHTAPHBIX YaCTHLL,
WHIYKIMOHHAs I1eYb



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

10

Ob6o0maromuit ~ ypok  «MarautHoe
nose. DIEeKTPOMArHUTHAS MHIYKIHS)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Koutponbnas  pabora mo  Teme
«MarauTHoOe 1oJe.
DNEeKTPOMArHUTHASE MHIYKIIHS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CBOOOJIHBIE MEXaHHYECKHE
kosiebanus. ['apmonnveckue
KOJIeOaHusI. YpaBHeHue
TrapMOHHYECKUX KOJICOaHHI.
I[peBpaieHue sHeprun

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MaJbIX KOJICOaHHI Ipy3a Ha
HUTHU OT JJIMHBI HUTH XU MAaCChI I'py3a»

14

Konebarenbublit koHTYp. CBOOOTHBIE
DIIEKTPOMArHUTHBIE KOJNEOaHUS B
UJICATLHOM KOJIeOATeIIbHOM KOHTYpE.
AHaJIOTUS MEXy MEXaHUICCKUMH H
AJIEKTPOMArHUTHBIMH KOJICOAaHUSIMU

bubmuorexa [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUU B UACAITBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenne 0  3aTyXaroIIUX
KOJIEOAHUSIX. BreinyxaeHnbie
MeXxaHHYeCKHe KojieOanus. Pe3oHanc.
BbIHy)K[[ CHHBIC BHCKTpOMaFHI/ITHBIC
KOJIEOaHMS

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbb86
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17

[TepemennsbIit Tok. CuHyCcOMAATBHBIN
MepEeMEHHBIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JICUCTBYIOILEE 3HAYECHUE CUIIBI TOKA U
HaIpsKEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBonacTso,
nepegaya W MOTpebdieHHe
AIEKTPUYECKON SJHEPIUU

19

YerpoicTBo u IIPaKTUYECKOE
IPUMEHEHHE 3JIEKTPUUECKOI0 3BOHKA,
reHepaTopa  IEPEMEHHOr0  TOKa,
JIMHHM 3JIEKTponepeaayd

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
KynbeTypa ncnons3oBanus

SJICKTPOSHEPTHHU B MMOBCEJHEBHOM
KHN3HHU

21

Mexanndaeckue BOJIHBI, yCJ10BUA
pacnpoctpanenus. [lepuoa. Ckopocthb
pacupocTpaHeHUsT Y JUIMHA BOJHBIL.
[Tonepeunble U MPOJOJIbHBIE BOJIHbI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTe 3Byka. I'poMkocTb
3ByKa. Bricora ToHa. TemOp 3Byka

but6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

aﬂeKTpOMaFHI/ITHI)Ie BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
3IEKTPOMArHUTHBIX BOJIH

bubanoreka LJOK
https://m.edsoo.ru/ffOccfe0
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IIpuHmnsL panuocCBs3u u

24 TeneBuaeHus. PazBurtue cpencrs
cBs3u. Paguonokanys
KoHntpoinbnas padora «Konebanus u bubmmoreka [JOK

25 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonuHEiHOE ~ pacnpOCTpaHEHUE

26 CBETa B OJHOPOJIHOM cpere. Bu6nnorexa LIOK
ToueuHblil HICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue  cBeTa.  3aKOHBI

27 oTpakeHust cBera. IlocTpoeHue bubsmorexa LIOK
W306paKeHHil B IITOCKOM 3epKaie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue CBETa. [Tonnoe

- BHyTpeHHee oTpakeHue. [IpenenpHelii Bub6nuoreka IIOK
yron 1IOJIHOTO BHYTPCHHCTO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHHUS

29 JlaGopatopHas pabora «M3mepenue bu6muoreka [JOK
IoKa3artelis MPEeIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue n3o0pakeHUil B

30 nuH3e. DopMysa TOHKOU JIMH3BL. bubmmorexa LIOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JIMH3bI
JlaGopatopHass  pabota

31 «HMccnenoBanne CBOMCTB

M300paKeHH B JTMH3aX»
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Hucnepcus cBera. CIOXKHBIN COCTaB
oenoro ceera. Llset. JlaboparopHas

32 pabora «HaOmronmenue nucriepcuu
CBETa»
WnTepdepenmus ceera. Judpakuus bubnuorexa LIOK

33 cera. JudpaknuonHas pemerka https://m.edsoo.ru/ffOced22
[TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK

34 ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
Ontuyeckue NpudOpPHI U yCTPOiicTBa U

35 yCIIOBHS UX 0€3011aCHOI0 MPUMEHEHUS
I'panurpl IPUMEHUMOCTH

36 KnaccnquKouﬁ MexaHukHu. [locTynarel Bu6moreka [JOK
CrenraIbHOU Teopun https://m.edso0.ru/ff0cf862
OTHOCHUTEIEHOCTH
OTHOCUTEIBHOCTb OJJHOBPEMEHHOCTH.

37 3aMeIeHue BPEMEHH U COKpAILEHUE Bu6mmoreka [IOK
JUINHBI https://m.edsoo.ru/ffOcfa42
OHeprust U UMITYJIbC PEIATUBUCTCKON

38 yacTuisl. CBA3b MAcChl C DHEPTUEH U Bubmiorexa [OK
HMITYITECOM. DHEpIHs TIOKOS https://m.edsoo.ru/ffOcfc68

39 KonTtponbhas padora «OnTuka. bubmuorexa [IOK
OCHOBBI CIEIIMAIBHON TEOPUHU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY

40 ®oronsl. Popmyia [Inanka. DHeprus n bu6muoreka [JOK

UMITYJIBC (JOTOHA

https://m.edsoo.ru/ffOcfel6
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OTKpBITI/IC u HCCICO0OBAaHUC

41 doTorddexra. OnbiTer A. T Bubsmorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddekra. YpaBHEHHE
42 Ditrmreitna 11 GotodpdexTa. Bubnnorexa [JOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢portodddexra
HaBnenue cera. Ombiter I1. H.
43 JleGeneBa. Xumundeckoe JeiicTBHE bubnmorexa LHOK
CBeTa https://m.edsoo.ru/ff0d04a6
TexHudeckue yCcTpoHCTBA U
NPaKTUYECKOE  IPUMCHCHUE!
44 ¢dorosnemMeHT,  QOTOHATUHK,
coJIHEeUHas Oarapesi, CBETOAHO/T
Pemenne 3amad mo Teme «DIIeMEHTHI bubmuorexa [IOK
45 KBAaHTOBOM ONTHKN https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
46 Pesepdopna no paccesHuro a-yactu Bubnworexa [IOK
PHOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas mozens atoma
bu6nuorexa [IOK
a1 Hoctynarsr bopa https://m.edsoo.ru/ffod0afa
Wznyuenue u mornoimieHue (HOTOHOB
48 IIPH TIEPEXOIE aTOMA C OJJHOTO YPOBHS bubmiorexa [OK
SHepruH Ha ApyToif. BHITB! CITIEKTPOB https://m.edsoo.ru/ff0dOafa
49 BosHOBBIE cBOiCTBA YacTHIl. BOTHBI bubnuotexa [JOK

e Bbporins.
KopnyckynspHOBOIHOBOM
JyaJu3M. CnoHTaHHOe u

BBIHYKACHHOC U3JTYUCHUC

https://m.edsoo.ru/ff0d0ca8
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50

OTKpBITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuo cocraBa
PaAMOAKTUBHOIO U3JTYYCHUS

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

o1

CpoiictBa  anbpa-, Oera-,
raMMaun3J1yudCHUA. Bmusgune
PaaAOAKTUBHOCTH Ha JKUBBIC
OpraHU3Mbl

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.

DIIEKTPOHHBII u MO3UTPOHHBIHN
Oerapacnan. 'amma-uzinyyeHue

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBA3M HYKIIOHOB B siJIpe.
Snepuble  peakuuu.  SApepHsblil
peakrop. [Ipobaembl, MepCIEKTUBEI,
HKOJIOTUYECKHUE aCIEKThl SIACPHOU
YHEPTEeTUKHU

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasriii cron «DyHaameHTanbHbIe
B3auMoaencTBus. ETMHCTBO
buznyecKoil KapTUHBI MUPa»

bu6anoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bupn 3Bé3mHoro Heba. Co3Be3mus,
SIpKI/Ie 3Bé3JII)I, IJIaHETHI, UX BUINUMOC
nemkenne. ComHeyHas cCHCTeEMa

56

Connue. ConHeuHas akTUBHOCTb.
NcTtounuk sHeprun CosHIA U 3BE3 ]

bubnunoreka LIOK
https://m.edsoo.ru/ffOcca54
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3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOM
MOCJIEN0BATEIbHOCTH. BHyTpEeHHEE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

57 cTpoenue 3BE311. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sBositonnu CosHLa U 3BE31
Muneunsiit [1yte — Hama ["anaktuka.

- [Tonoxenue n nerxenne ConaHua B Bu6mmoreka [JOK
l'anaktuke. I'anaktuku. HYepHbie https://m.edsoo.ru/ffOccfed
JBIPBI B IAPAX FAIAKTUK
Bcenennas. Pazberanue ranakTuk.

59 Teopus boibmoro B3peiBa. Bu6mmoreka LIOK
PenukToBoO€ U3iIydeHHE. https://m.edsoo.ru/ffOcca54
MeraranakTuka

60 HeperenHble mpo01eMbl aCTPOHOMHUH bubmuoreka [JOK

https://m.edsoo.ru/ffOcccOc

61 IIpome:kyTouHas arecTanus bubmuoreka [JOK

https://m.edsoo.ru/ffOccfe
Ob6o6uaromuit ypok. Ponb puzuku u
aCTPOHOMHUU B  HKOHOMHUYECKOM,

62 TEXHOJIOTUYECKOM, COLMAJbHOH H bubmuorexa [IOK
STHYECKOH cdepax AeSTeNbHOCTH https://m.edsoo.ru/ff0cca54
YelioBeKa
O6o6marmuii ypok. Poms u mecto bubmmoreka [JOK

63 (GU3HUKHN U aCTPOHOMHUH B https://m.edsoo.ru/ffOcccOc
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64 O6o06maromuii ypok. Posb bu6nunorexa LIOK

https://m.edsoo.ru/ffOccfe0
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¢du3nveckoil Teopun B GOpMHPOBAHUU
IIpEJICTaBICHUM 0 ¢buznyeckoi
KapTUHE MHUpa

bubnunorexa LIOK
https://m.edsoo.ru/ff0ccab4

Ob6o06maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

65 psily COBPEMEHHBIX 1
€CTECTBEHHOHAYUYHBIX IIPEICTaBICHUN
0 Npupoze
66 MarnurtHoe 1oJie. L bu6nmoreka [IOK
DJIEKTpOMarHuTHask UHIYKIUS https://m.edsoo.ru/ff0ccfe0
Ontuka. OCHOBBI  CHENHAILHOH
67 TEOPUHU OTHOCUTEILHOCTHU 1
KBanToBas (puznka. JneMeHThI
68 aCTPOHOMHH U acTPO(H3UKH 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 63

[TPO'PAMME
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YYEBHO-METOJANYECKOE OBECNEYEHUE OGPA3OBATEJILHOTO
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PABOYAS ITPOI'PAMMA

(ID 1535765)

y4eOHOoro npeamera «®@uzuka. bazoBblii ypOBeHb»

st ooyvaronuxes 10-11 knaccon

ceno Moskapka 2023-2024 ron

HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usrke 6a30BOTO YpOBHS Ha YPOBHE CpPEIHETO 00111ero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
obOpazoBarenbHOM Tporpammbl, mpeacTtaBieHHbIx B OI'OC COO, a Takxke ¢ yuyéToM
denepanbHOl pabodeli TporpaMMbl BOCITUTAHUS M KOHIICTIIIMH TMPENOIaBaHus YIeOHOTO
npenmera «®Pusnka» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii deneparum,
peau3yIuX OCHOBHBIE 00pa30BaTeIbHbIC MPOrPaMMBI.

Conepxanue mporpamMMbl 1o (pu3nke HampariaeHO Ha (POpPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTuHbl Mupa oOyuatomuxcs 10—11 kiaccoB mpu oOyueHuu ux (u3HKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-ACSITEIIbHOCTHOTO Toaxoaa. [IporpamMma mo ¢usuke
cootBeTcTBYyeT TpeboBanusiM OGI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, IPEAMETHBIM U
METaIlpeMETHBIM ~ pe3yibTaTaM oOOy4YeHHMs, a TakKe YYMTHIBAET HEOOXOIUMOCTD
peanu3anui MEXNPEIMETHBIX CBsI3e (PU3WKM C €CTeCTBEHHO-HAYYHBIMH Y4YCOHBIMU



npeaMeramu. B Hell onpenensitoTes OCHOBHBIE 1I€TU U3YUYE€HUS (PU3UKH Ha YPOBHE CPEJTHETO
oOuiero oopazoBaHus, JIAaHUPYEMbIE PE3YIbTAThl OCBOCHUSI Kypca (PU3HMKHU: JTUYHOCTHBIE,
MeTaIpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma o (hu3uKe BKIIIOYACT:

. IUTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B TOM YHUCIIE IPEIMETHBIC
PE3YJIbTATHI 10 TO1aM 00yUCHUS;

. cojiepkaHue yueoHoro npeamera «Ou3nkay 1o rojgaM o0ydeHusl.

®usuka KaK HayKa 0 HanboJiee 0OIIMX 3aKOHAX MPHUPOJIbI, BBICTyMAas B KaYECTBE yueOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHHI 00 OKpYy»)KaroileM
mupe. IkonapHBIM Kypc (U3UMKM — CHCTEMOOOpa3yIOUIUKA JUIsl €CTEeCTBEHHO-HAYYHBIX
y4eOHBIX TPEIMETOB, MOCKOJIbKY (DU3HUYECKHE 3aKOHBI JIeKAaT B OCHOBE IMPOLIECCOB U
SABJICHUM, M3ydyaeMbIX XUMHEH, Ouosorueit, ¢usmyeckoil reorpadueid U acTPOHOMHUEH.
N3yyenue ¢(u3uky BHOCUT OCHOBHOW BKJIaJ B (POpMUpOBAHHE €CTECTBEHHOHAYYHOMH
KapTUHBI MUpa oOydaromuxcs, B (OPMUPOBAHUE YMEHUU MPUMEHSTh HAyYHBIH METOJ
MO3HAHUS TIPU BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAHUM.

B ocHOBy kypca (u3uKH 7151 YPOBHSI CPEIHETO OOIIEro 0Opa30BaHUs MOJOKEH PSJT
UJei, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCA JIOTHUECKHU 3aBEPIIEHHBIM,
OH COJEPKUT MaTepHall U3 BCEX Pa3esioB (PU3UKH, BKIIOYAET KaK BOIIPOCHI KJIACCUYECKO,
TaK U COBPEMEHHOUN (PU3HKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuasl Kypca QU3MKU 00BbEIUHEH
BOKPYT (pusnueckux teopuil. Beaymum B kypce siBisieTcs GopMUPOBAHUE TTPEACTABICHHIMA
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzauus MpeANnojaraeT  MCHOJIb30BaHUE
TYMaHUTApHOTO MOTEHIIMaNa (GU3NIECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHs (PU3UKH C
pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOJIEMaAMHU.

Hoes npuxnaounou nanpaenennocmu. Kypc ¢buzuku mpeamnoyiaraeT 3HaKOMCTBO C
HIUPOKUM KPYTrOM TEXHHYECKHUX U TEXHOJOTHUECKUX MPUIOKEHUIN M3YyUYEHHBIX TEOPUHN U
3aKOHOB.

Hoes sxonozuszayuu peanusyeTcsl MOCPEICTBOM BBEJIECHUS JIEMEHTOB COJEpKaHUs,
MNOCBSIIEHHBIX OJKOJOTUYECKHM Tpo0jieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TakkKe OOCYXIeHHUS MNpoOJeM paruoHaIbLHOTO
IPUPOIONIOIB30BAHUS U SKOJIOTMYECKON OE€30MaCHOCTH.

CrepKHEBbIMU 3JIeMEHTaMU Kypca (U3KUKHU Ha YPOBHE CpeIHEro 0011ero oopa3oBaHus
ABIIAIOTCS Pu3nyeckue Teopuu ((hopMupoBaHue MPeICTaBICHUN O CTPYKTYpe OCTPOSHUS
duznyeckoil Teopuu, poau (PpyHIAMEHTAIbHBIX 3aKOHOB W IMPHUHIIMIIOB B COBPEMEHHBIX
IOPEJICTaBICHUAX O TMPUPOJE, TIpaHULAX NPUMEHUMOCTH TEOPUH, MJIi OINHUCAHUS
€CTECTBEHHO-HAYYHBIX SBJICHUH U MIPOLIECCOB).

CucTeMHO-esITeTPHOCTHBIN TIOIX0/T B Kypce (DU3UKH pean3yeTcs MPeXIe BCEero 3a
CYET OpraHM3alUu HKCIEPUMEHTAIBHON nesTebHOCTH oOydaromuxcs. [Jns 6a3oBoro



YPOBHS Kypca (U3UKH — 3TO HUCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB U JIJAOOPATOPHBIX pabOT, KOTOPBIE B pOrpamMme 1o pu3nke 0ObeUHEHbI B
oOLIMII CIHCOK YYEHMUYECKUX MPAKTHUECKUX paboT. BrigeneHue B ykazaHHOM IEpedHE
7a00paToOpHbIX paboOT, MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBIIACTCS
y4acTHUKaMU 00pa30BaTeIbHOIO MpoIecca MCXOls M3 OCOOEHHOCTEH IJIaHUPOBAHUS U
ocHaleHus: kabuHeta Qu3uku. [Ipum 3TOM obOecrneunBaeTcsi OBIaJeHUE OOYUYaIOLIUMUCS
YMEHHUSIMH TTPOBOJUTH KOCBEHHBIC M3MEPEHUS, UCCIETOBAHUS 3aBUCUMOCTEN (PU3UUIECKIX
BEJIMYMH U MIOCTAHOBKY OMBITOB IO MPOBEPKE MPEI0KEHHBIX THIIOTE3.
bonbiioe BHUMaHuE yJensieTcsl peleHU0 pacuéTHRIX U KaueCTBEHHBIX 3anad. Ilpu
3TOM I pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 33a4U C SIBHO 33/1aHHOMN (U3ndecKon
MO/JIEJIbIO0, TO3BOJIAIONINE TPUMEHSTh H3y4EHHBIEC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszaena Kypca, TaKk U MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3AenoB. [ KaueCTBEHHBIX 3a7a4
IPUOPUTETOM SIBISIIOTCS 3a/1aHUsl HA OOBSICHEHHE MPOTEKaHWs (PU3MUECKUX SIBICHUU U
MIPOIICCCOB B OKPYXKAIOIIEH JKW3HU, TpeOyromue BbIOOpa (Qu3MUECKON MOACIH s
CUTYalluu MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanuamu PI'OC COO k MarepuanbHOTEXHUYECKOMY
o0ecreueHno yueOHOro mpoiiecca 0a30BbIi YPOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHETO
o01u1ero o0pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHSIX IIPEIMETHOTO KabuHeTa (PU3UKHU WU
B YCIIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MpPEIMETOB €CTECTBEHHO-HAYy4YHOro Lukia. B
kaOuHere (QU3MKKM JOKHO OBITh HeoOXxoaumoe abopaTopHoe 000pyIOBaHUE IS
BBITIOJTHEHHSI YKa3aHHBIX B MporpamMMme Mo (U3MKe YUYCHHYECKHX MPAKTHYECKHX paboT u
J€MOHCTpaLlMOHHOE 000PYAOBaHHUE.
JleMoHCcTpaloHHOe 000pyaoBaHue (OPMUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAJIBHOHN TOCTATOYHOCTH 1 00ECTIeUnBaET MOCTAHOBKY MEPEUNCICHHBIX B IPOrpaMMe
no (uU3MKEe KIIOYEBBIX JIEMOHCTpPAlMi [JIsl WCCIENOBAaHUS HW3Y4aeMbIX SIBICHUH U
IPOLIECCOB, SMIUPUUYECKUX U (PYHTAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHHI.
JlabopaTopHoe 00opya0oBaHUE /ISl YYEHUYECKUX MPAKTUUECKUX padboT GpopmMupyercs
B BHJIC TEMAaTHUYECKUX KOMIUICKTOB U OOECIIEYMBAETCS B pacyéTe OJHOTO KOMIUIEKTa Ha
IBYX oOyuaromuxcs. TemaTnueckne KOMIUIEKTHI J1a00paTOpHOTO 000PYIOBAHHMSI TOJIKHBI
OBITh MMOCTPOEHBI HA KOMITJIEKCHOM HCIOJIb30BAHNUN aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a
TaK)K€ KOMIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BHJI€ IU(PPOBBIX Ja00paTOpuUid.
OCHOBHBIMU 1IEJISIMU U3y4€HUS] PU3UKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:
- hopMHupOBaHWE WHTEpECca W CTPEeMJICHHs OOYYaromMXCs K HAyYHOMY H3YYCHHUIO
IPUPOJIbI, PA3BUTHE X UHTEIICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BUTHE TMPEACTABICHUN O HAyyHOM METOJI¢ TMO3HaHUuA U (HOPMHUPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHHUSM;

- (hopMHpOBaHHE HAYYHOI'O MMPOBO33PEHMsI Kak pe3yjibTara H3y4EHUS OCHOB
CTPOCHHSI MaTEPUH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHY;

« (hopMHpoBaHNEe YMEHUN OOBACHATD SIBJICHUS C UCTIOIb30BAaHHEM (PU3NYECKUX 3HAHUIN
Y HaY4HBIX JI0Ka3aTeNbCTB;



- (hopMupoBaHue MpeACTaBICHUHN O pOIu (GUUKU JJI pa3BUTHUS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH.
JlocTikeHne 3THUX Leseil 00ecleunBaeTcs pPElICHUEM CIEAYIOMMX 33Jad B IpoLecce
U3y4YeHUs Kypca (pU3MKH Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHus:

« IpUOOpETEHNE CUCTEMBI 3HAHUM 00 001X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUAX, BKJIIOYAs MEXaHUKY, MOJCKYIAPHYI0O (QHU3UKY, JIIEKTPOJNHAMUKY,
KBAaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(U3UKH;

- popMupoBaHrEe yMEHUN MPUMEHSITh TEOPETUUECKHE 3HAHMS ISl OOBSICHEHUS
bu3MYecKuX SABJICHUM B MPUPOJAE M JUIsl MPUHATUS NPAKTUYECKUX pEIICHU B
MMOBCEHEBHOM JKHU3HMU;

* OCBOEHUE CIOCOOOB PEIICHUS pa3JIMYHBIX 3a/ad C SBHO 3aJlaHHOM (hHU3UUECKOM
MOJIEIbIO, 3a/lay, MOJPa3yMEBAIOUIMX CAMOCTOSITEIbHOE CO3/laHHE (UBNYECKOU
MOJIEJIH, aJIeKBAaTHOM yCIIOBUSM 3aJ1auH;

* IOHUMAaHUE (PUBNYECKUX OCHOB M MPHUHIIUIIOB JIEHCTBUS TEXHUUYECKUX YCTPOHCTB U
TEXHOJOTHUECKHUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

* OBJIaJICHUE METO/IaMH CaMOCTOATEIHHOTO TNIAHUPOBAHUS ¥ IPOBEACHUS (PU3UMUECKUX
HKCIEPUMEHTOB, AaHaIW3a M HUHTEpIpeTaluud HHQOpMAlMH, ONpeaAeTIeHUsS
JIOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

*CO37JaHME YCJOBHM I Pa3BUTHS YMEHUW TMPOEKTHO-HCCIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) HAa YPOBHE CPEHET0 00111er0 00pa3oBaHus
otBoauTcs 136 vacoB: B 10 kinacce — 68 yacoB (2 yaca B Hezento), B 11 kinacce — 68 4yacos
(2 yaca B HEZEIIO).

[Ipensaraemelii B mporpaMmMe Mo (pu3MKe nepeyeHb JabopaTOpHbIX U MPAKTUUYECKUX
paboT sABISETCS peKOMEHOBAHHBIM, YUUTEINb JellaeT BIOOP MpoBeneHus J1ab0paToOpHbIX
paboT 1 OMBITOB C YUYETOM UHAUBUAYATBHBIX 0COOCHHOCTEH 00YJarOIINXCS.

COIEP)XAHUE OBYUEHUASA

10 KITACC

Pa3nen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 NO3HAHUA

®u3uka — Hayka o mpupoe. Hayunbie MeTopl MO3HAHUA OKpYXKaromero Mmupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOILIECCE MO3HAHMS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBICHUN U TpoiieccoB. HaydHbie THUIOTE3HI.
®duznyeckne 3aKOHBI U Teopur. [ paHUIIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIINT
COOTBETCTBHS.

Ponbs u mecto ¢usuku B (OPMUPOBAHUM COBPEMEHHOW HAYYHOW KapTUHBI MUpa, B
MIPAKTUYECKOMN JEATENBbHOCTH JIFOJCH.

Jlemoncmpayuu

AHanoroBbie ¥ IU(PPOBHIE U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.



Pasznena 2. Mexanuka
Tema 1. Kunemamurka
Mexaanueckoe ABMXKeHHE. OTHOCUTENBHOCTh MEXaHUUECKOro IBIKeHusI. Cuctema

orcué€ra. Tpaekropus.

[Tepemernienue, CKOPOCTh (CPEIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepHaIbHOU TOYKHU, UX MPOCKIIMU HA OCH CUCTEMBI KOOpAuHAT. Clio)KeHHe IepeMEIICHHM
U CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEIHOE JBMKeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U nepeMeIIeHUs
MaTepHaIbHOU TOUYKU OT BPEMEHHU.

CBoOosiHOE TIasieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuneiinoe aBuxeHue. JIBuKeHUE MaTepUaIbHOM TOYKU MO OKPYKHOCTHU C
MOCTOSIHHOW IO MOJIYJII0 CKOPOCTBIO. YTIIOBas CKOPOCTh, JIWHEHHas ckopocTh. [lepuoa u
gacToTa oOparmieHus. [[eHTpocTpeMuTenbHOE YCKOPCHHE.

Texaudeckue yCTpPOWCTBAa W TPAKTHYECKOE MPUMEHEHWE: CHUIAOMETpP, JBIKCHHE
CHapS/IOB, LICTIHBIE U peMEHHBIC TIEpPEIaUu.

Jlemoncmpayuu

Mopenb cucteMbl OTCYETa, WJUTIOCTpAIMsl KHHEMATUYECKHX XapaKTEPUCTUK
JIBAKEHUS.

[IpeoOpa3zoBanne IBMKEHUIN C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3perKCHHOM ITPOCTPAHCTBE.

HaGnrogenue nBWKEeHUA Tena, OpOIIEHHOTO TOJ YIVIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHus: CBOOOHOTO MaACHUS.

Hanpagnenue ckopocTu pu IBUKEHUM IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3ydyeHne HepaBHOMEPHOTO IBUKEHHUS C LEIbIO ONPEICICHNI MTHOBEHHONW CKOPOCTH.

UccnenoBanne COOTHOMIEHUSI MEXKAY MYyTSAMH, IPOUICHHBIMH TEJIOM 3a
MOCIIEIOBATEIBLHBIC PABHBIE TPOMEKYTKH BPEMEHH MIPU PABHOYCKOPEHHOM JABUKECHUU C
HA4aJIbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne nBMKEHUS [IAPUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /Jlunamuka

[Ipuauun otHocurensHOocTH [Mamunes. Ilepseit 3axkoH HeroroHa. MHeprumanbHble
CHUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa st
MaTepUalbHOU TOUKU. Tperuit 3akoH HproTOHA 1151 MaTepUaIbHBIX TOUECK.

3akoH BceMUpHOTO TAroTeHus. Cuna tspkectu. [lepBas kocMuyeckas CKOpOCTb.

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



Tpenue. Buasl TpeHus (mokosi, CKoJibxxeHus, kauenus). Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHsI CKOJIbKEHHUA U cujia TpeHus rnokos. Koadduument tpenus.
Cuiia conpOTUBIIEHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[ToctynarenbHOE 1 BpalllaTeIbHOE JBMXKEHUE a0COJIFOTHO TBEPAOTO Tea.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpaiieHus. [lnedo cunibl. YcimoBus paBHOBECHs
TBEPJIOTO TEJIA.

TexHuyeckre yCcTpoNCTBa M MPAKTUYECKOE NMPUMEHEHUE: MOIIIUITHUKU, IBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPIUN.

CpaBHeHUE Macc B3aUMOIEHCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3smepenue cui.

CiioxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOBEME U MMAICHUH.

CpaBHeEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBust paBHOBecHUs TBEpAOTO Tesna. Buasl paBHOBecHs.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue aBmxKEeHUs1 OpycKa M0 HAKJIOHHOW MIIOCKOCTH.

Uccnenosanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOUIUX B MPYKUHE U PE3UHOBOM
obOpa3iie, oT ux aedopMalnm.

Hccnenosanue ycioBHil paBHOBECHS TBEPAOTO TeNa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CHCTEMbI MaTEpUATbHBIX TOYEK.
NMnynbe CUITBI M UBMEHEHUE UMITYJIbCA TeJla. 3AKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunerunueckas sneprusi MaTepuanbHoOu ToUkd. Teopema 00 U3MEHEHUN KHHETUYECKON
DHEPIUH.

[ToTenmmanpHas sHeprus. lloTeHnmanbHas 5>HEpPrusi ynpyro aegpopMUpPOBAHHOM
npyxuHsbl. [loTeHunanbHas sHEPrus Tena BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanbpHbBIC U HEMOTEHIIUANIbHBIC CUJIBI. CBSI3b PaOOTHI HEMOTEHIIUAIBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKON YIHEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuuyeckrue YCTPOMCTBA M NPAKTUYECKOE NIPUMEHEHHUE: BOJIOMET, KOMEDP,
MPYKUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.



[lepexo moTEeHIIMATBHOM SHEPTUU B KHHETHUECKYIO U 00paTHO.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3yuenue abCONIOTHO HEYNPYToro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX HUTSHBIX
MasiITHUKOB.

HccnenoBanue cBs3M pabOTHI CUIIBI C U3MEHEHHEM MEXAHMYECKOW SHEPIUH Teja Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHMM M HUX OIBITHOE
obocHoBaHue. bpoyHoBckoe gBmxenue. uddysus. Xapakrep JABWKEHUS U
B3aMMOJICUCTBHS YaCTULl BeWIECTBA. MOJIeNH CTPOCHHUS Ta30B, KUAKOCTEN U TBEPABIX TEI U
0OBsICHEHHE CBOMCTB BEILECTBA Ha OCHOBE 3THX MoJeseld. Macca U pa3Mepbl MOJIEKYJI.
KonunuectBo Bemectsa. [locTostHHas ABoranpo.

Tennosoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana remneparyp Llenbcus.

Mopaenb naeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHOKUHETUYECKON TEOPUU
UJeaNbHOro ra3a. AOCOJIIOTHAs TeMIlepaTypa Kak Mepa CpelHell KMHETUYECKOW dHEpruu
TEIJIOBOrO JBM)KEHMS dacTul] rasa. lllkama temneparyp KensBuHa. ['a30Bble 3aKOHBI.
Ypasuenne Menaeneesa—Kianenpona. 3akon JlansTona. M3omponeccsl B uacamIbHOM Tra3e
C TMOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe NpeicTaBiICHUE H30IMPOLIECCOB:
H30TepMa, U30Xopa, u3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHHUE BEIIeCTBA, (oTorpaduu MOJEKYII
OPTaHUYECKUX COCTUHEHU.

OnbIThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABHIKCHHS.

Mogens onbita llTepHa.

OnpbIThI, JOKa3bIBAKOIINE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOIO B3aUMOAECHCTBUSI.

Mopenb, nIoCTpUpyomias Ipupoay AaBICHUS T'a3a Ha CTEHKU COCYa.

OnbITHl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUSI HI€aJIbHOTO T'a3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OrnpeneneHrne Macchl Bo3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpeHUN o0béMa
KOMHATBI, IaBJICHUS U TEMIIEpATyphl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIY ITapaMeTPaMH COCTOSTHUS Pa3peKEeHHOT0 rasa.

Tema 2. Ocnosvlt mepmoounamuku

Tepmoannamuueckas cucteMa. BHyTpeHHSs SHEPTUS TEPMOAMHAMUYECKON CUCTEMBI
u crnocoObl e€ u3meHeHus. KommuecTBo TemnoTsl U paborta. BHyTpeHHss sHeprus
OJIHOATOMHOTO MJI€ANIbHOTO Ta3a. Buapl Teronepeaadn: TEMIONPOBOAHOCTh, KOHBEKIINS,



U3JIlydeHue. YaenbHas TEIUIOEMKOCTh  BenlecTBa. KoiMuecTBO  TEIUIOTHI  MpHU
TerIonepeaaye.

[TonsTe 06 agnabatHOM mpouecce. [lepBriii 3akoH TepmoauHamuku. [IpumeHenue
MEPBOTO 3aKOHA TEPMOJAMHAMUKH K n3ompoieccaM. [ paduueckas uaTepnperaius padboTsl
rasa.

Bropoii 3akon TepmoguHamuki. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeruoBble MamuHbl. [IpuHUUINBL ASHCTBUS TEIIOBBIX MamuH. [IpeoOGpazoBanus
SHEpPruM B TEIUIOBBIX MamnHax. Koad¢uimeHT none3Horo AecTBUS TEIUIOBOM MalIHBI.
[Mukn KapHo m ero xodhUIMEHT MOJE3HOTO ACHCTBUSA. DKOJOTUUYECKHE IMPOOIEMBI
TEIUIOPHEPTETUKH.

TexHHuecKue yCTpONCTBA M NMPAKTUYECKOE NPUMEHEHUE: JIBUIaTeib BHYTPEHHETO
cropanusi, ObITOBOI XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPIUU TeNa MPU COBEPUIEHUH padOThI: BBUIET MPOOKHU M3
OyTBUIKU O]l JEHCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3pupa B JaTYHHOU TpyOke myTéM
TpeHUsl (BUICOJEMOHCTpALIHS).

N3MeHeHne BHyTpeHHEN dHEpruu (TeMIiepaTypsl) Teaa Ipu TeIionepeaye.

OneIT 0 aAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHHUBOM).

Mopenn napoBoid TypOWHBI, JBUraTedsl BHYTPEHHETO CrOpaHUs, PEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomul 3mepenue

YAETBbHOU TEMI0EMKOCTH.

Tema 3. Azpecamuivie cocmoanus éewjecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u koHjeHcanus. McnapeHue u kureHue. AOCOIIOTHas U
OTHOCUTEJIbHAs  BIIAXHOCTh  BO3ayxa. HacelmeHHbli 1ap.  YjaenbHas — TEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Tteno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctamwioB. JKuakue kpuctambsl. CoBpeMeHHble Marepuansl. IlnaBnenwe
KpUCTAJUIM3aus. Y IeNbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHUE TEIJI0OBOTO OajaHca.

TexHnueckne yCTpoUCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U MICUXPOMETP,
KAJIOPUMETP, TEXHOJIOTMM IIOJIYYEHUS COBPEMEHHBIX MATE€pUajoB, B TOM YHUCIE
HAaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBILIEHHBIX MAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUU.

CniocoObl u3MepeHus BIaXKHOCTH.

Habmronenne HarpeBaHus 1 MJIaBJICHUS KPUCTAIITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauioB.

Vuenuueckuii akcnepumenm, nabopamopusie pabomol U3mepenue

OTHOCHUTEJIbHOM BIIAXKHOCTH BO3yXa.



Paznea 4. daekTpoanHammuka

Tema 1. dnekmpocmamuxa

OJneKTpu3anus Tell. DJIEKTPUYECKH 3apsan. JBa BHIa 3JIEKTPUYECKHUX 3apsioB.
[IpoBOAHUKM, NUAJICKTPUKA U TOJYHIPOBOJHHUKU. 3aKOH COXPAHEHUS SJIECKTPUUYECKOTO
3apsna.

B3aumopneiictBue 3apsgoB. 3akoH KynoHa. TodeuHbId SJIEKTPUYECKHM 3apsl.
DnekTpudeckoe nosie. Hanpssk€HHOCTh 3iiekTpudeckoro noss. [IpuHiun cynepno3unuu
ANEKTPUYECKUX NoyieH. JIMHNY HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snekrpocrarnueckoro moss. I[lorennman. Pa3HOCTh MOTEHIMATOB.
[IpoBOAHUKM U JUANEKTPUKU B  DJIIEKTpOcTaTHYeCKOM Tone. Jlusnexkrtpuueckas
IIPOHHULIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. DMeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEPIrus
3apsKEHHOTO KOHJIEHCATOPa.

TexHuueckue yCTpOUCTBA U ITPAKTUUECKOE IPUMEHEHHUE: IIEKTPOCKOIL, JJIIEKTPOMETP,
DJIEKTPOCTATUYECKass  3alllUTa,  3a3eMJICHHE  DJEKTPONpUOOpOB,  KOHJECHCATOD,
KOIMPOBAJIBHBIN anmapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MMPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoeiicTBrE HA3EKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpOBOIHUKM B 3JIEKTPOCTATUUECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb DJJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCATOpa OT IUIOIIAAHW IUIACTHH,
pacCTOSAHUS MEXKIY HUMU U JTUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii akcnepumenm, nabopamopusie pabomel U3mepenue

3JIEKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax
DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA.

HUctounnku Toka. Cuiia Toka. [locTOAHHBIN TOK.
Hanpsoxenue. 3akon OMa Ji71s ydacTKa LETH.

DJIEKTPUYECKOE  CONMPOTHUBIICHUE.  YJEIbHOE  CONPOTHMBIICHHWE  BEIECTBA.
[TocnenoBarenpHOE, TAPATIIEBHOE, CMEIIIAHHOE COCIMHEHUE MPOBOJHUKOB.

PaboTta snexrpuueckoro toka. 3akoH Jlxoyns—Jlenna. MouHOCTh 3IEKTPUIECKOTO
TOKa.

DJIEKTPOJABHIKYIIAS CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKA. 3aKkOoH OMma
JUJIS1 TIOJTHOM (3aMKHYTOM ) 3JIeKTpruueckoi nenu. KopoTkoe 3aMbIKaHueE.

DJIEKTPOHHAs! MPOBOJUMOCTh TBEPJBIX METAUIOB. 3aBUCUMOCTbH CONPOTUBIICHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOUMOCTb.



DneKTpuYeCcKnil TOK B Bakyyme. CBOMCTBA JJIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHAss M NPUMECHAsi MPOBOJUMOCTH MOIYIPOBOJHHUKOB.
CaoiictBa p—N-niepexoza. IloaynpoBoAHUKOBBIE PUOOPHI.

OnexkTpuyeckuid TOK B  pacTBOpax H©  paciuiaBaXx  3JIEKTPOJIUTOB.
DIEKTPONIUTHYECKAS TUCCOUALUA. DIEKTPOIIH3.

OnexTpuyecknuid TOK B raszax. CamMoCTOSATENbHBIA M HECAMOCTOSITENIBHBINA pa3psl.
Monnus. [1na3zma.

TexHHuecKue yCTpOWCTBAa W NPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETpP, BOJIBTMETD,
peocTaT, UCTOYHHMKH TOKa, 3JEKTPOHArpeBaTelIbHbIC MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkI, TEPMOMETP COIPOTUBIIEHHUS, BAKYYMHBIN AHO, TEPMUCTOPHI U () OTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS UUIUHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI, IUIOMIAIN
MONEPEYHOr0 CEYEHHS U MaTepuara.

CMelnaHHOE COEIMHEHNE ITPOBOIHUKOB.

[IpsmMoe  u3MepeHue  JIIEKTPOABWKYIIEH  cuwibl.  KOpOTKoe — 3aMbIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psas U MpOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTb JTHOAA.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomu: 3yuenue

CMELIaHHOT'O COEIMHEHNUS PE3UCTOPOB.

N3mepeHre 3IIEKTPOABMKYIIEH CHJIBI MCTOYHMKA TOKa M €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HaOmnronenue anexTposusa.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCylIeCTBISETCS C y4ETOM
COJIepKaTeNbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHbBIE C U3YYEHHEM METOJIOB HAYYHOIO TMO3HAHMUS:
SIBJICHHE, HAyYHbIN (aKT, TUNoTe3a, (pu3ndyeckas BeJIUYMHA, 3aKOH, TEOpUsl, HAOJOIeHUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pellleHHe CUCTEMbl ypaBHEHUM, JIMHEWHas (QyHKus, napadoia,
runepOosa, ux rpadukd U CBOWMCTBA, TPUTOHOMETPUUECKUE (YHKUIHUU: CHUHYC, KOCUHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIUU
Ha OCH KOOPJHMHAT, CI0KEHNE BEKTOPOB.

Buonocus: wmexaHumdeckoe JBWKEHHE B >KMBOM mpupone, Auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPIraHM3MOB (BHIbl TEIUIONEPENAauH, TEIUIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.



Xumusi: TUACKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEH WM Ta3oB,
AIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOJIUTUYECKAS TUCCOLUALINS, TaJbBAaHUKA.

l'eoepagusa: BnaxXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JABWKEHUN C HCIOJb30BAHHUEM MEXAHU3MOB, YYET
TPEHUS B TEXHUKE, MOIIAIMTHUKYI, HCIIOJIb30BAHHUE 3aKOHA COXPAHECHUS UMITYJIbCA B TEXHUKE
(pakeTa, BOJOMET W JApYyrue), IBUTaTeIb BHYTPEHHETO CTOpaHHs, MHapoBas TypOuHa,
OBITOBOM  XOJIOAWJIBHHUK, KOHAMWIIMOHEP, TEXHOJOTHMM TMOJYyYEHUS COBPEMEHHBIX
MAaTEPUAJIOB, B TOM YHUCIIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHUH, JJIEKTPOCTATUYECKAS
3al1uTa, 3a3eMJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN MIPUHTEDP,
AJIEKTPOHArpeBaTeNIbHbIC TPUOOPHI, AIEKTPOOCBETUTENbHBIE MPHUOOPHI, raJbBaHUKA.

11 KITACC

Paznen 4. DjekTpoaAMHAMMKA
Tema 3. Macnummnoe noe. InNeKmpoOMazZHUMHAA UHOYKUUA
IToctossHHEIe MarHuTEL. B3anMoieiicTBUE ITOCTOSIHHBEIX MarHUTOB. MarduTHoOE moOJIE.

Bektop MarHuTHOM WMHAyKUUHU. [IpuHOHMN Cynepno3suuyMu MAarHUTHBIX MOJIEW. JInHUM
MarHuTHOW HWHAYKIMU. KapThHa IHMHUI MAarHUTHOM HWHIYKIUM TOJII MOCTOSHHBIX
MarHuTOB.

MarnuTHoe€ 1oJie MPOBOJHUKA ¢ TOKOM. KapTrHa TMHMI MHIYKUIMKA MarHUTHOTO MOJIS
JUIMHHOTO MPSMOr0 MPOBOAHMKAa M 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJHHMKA, KATYIIKH C
TokoM. OnbIT DpcTeaa. BzaumoaeiicTere NpOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOy b U HallpaBJICHUE.

Cuna Jlopenua, e€ MOIynb W HampaBieHUE. [[BHKEHHE 3apsiKCHHOM YacCTHIIbI B
OJIHOPOJHOM MarHuTHOM Tosie. Paborta cuiibl JlopeHia.

SIBiieHME AIEKTPOMArHUTHOM WHAYKIUU. IIOTOK BEKTOpa MarHMTHOW WHIAYKLIUH.
DNEKTPOJBHXKYIIASA CUJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKINU Dapajest.

BuxpeBoe anexkTpudeckoe mnose. DIeKTPOABMXKYILIAs CHJIa MHAYKIIMU B TPOBOJIHUKE,
JBIKYIIEMCS OCTYNAaTEeNbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NHnykTUBHOCTD. SIBIE€HHE CAMOMHAYKIIMU. DIEKTPOABIKYILAS CHIIa CAMOUHIYKIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOHWCTBA M MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJIBUTATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YAaCTHUIl, HHAYKIIMOHHAS
neyb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOI'O MTy4YKa MArHUTHBIM ITOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO TOJIS.



B3auMopeiicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBIIeHME ATEKTPOMArHUTHON MHIYKIMH.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOJBWKYIIEH CHJIBI MHIAYKIIMA OT CKOPOCTHM HW3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiIeHME CAaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, rabopamoptvle pabomuol I3yuenue

MarHMUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue nercTBUS MOCTOSHHOTO MAarHUWTa Ha paMKy ¢ TOKOM. McciemoBanue

SIBJICHUS JIEKTPOMArHUTHOW UHTYKIIHH.

Paznen 5. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBOOOJHBIE MexaHUYEeCKuEe KoiyiebaHus. ['apMoHHUecKue
kosnebanus. Ilepuoxa, yactora, ammutyna u ¢dasza koneOaHuid. [IpyKWHHBIN MasTHUK.
MaTteMaTuyeckuii MasATHUK. YpaBHEHHE TapMOHHYECKHX KoneOanuidl. [IpeBpamienue
SHEPIUH NPU TAPMOHUYECKUX KOJICOaAHUSX.

Konebarenbupiii KOHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJeOaHUs B HACATHLHOM
K0JIe0AaTeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHHMYECKUMHU U DIIEKTPOMArHUTHBIMH
koneOanusimu. Dopmyna TomcoHa. 3aKOH COXpaHEHHS DJHEPrUM B  HUJCATHLHOM
KoJie0aTeILHOM KOHTYPE.

[IpencraBienne o 3aryxarommx KoyieOaHUSX. BBIHYXJICHHbIE MEXaHUYECKUe
kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHuUs.

[Tepemennsbiii Tok. CHHYCOUIANIbHBIA NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JISUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpancpopmarop. [Ipon3BoaCcTBO, nepenaya u MOTpedICHUE INEKTPUUECKOM SHEPTHUH.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOACTBE AEKTpodHeprun. KynbTypa MCIOIb30BaHUs
AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHuueckue ycTpoMCTBa M NPAKTHYECKOE NPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB  KojeOaTenbHON  CUCTEMBI  (NMIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).

Habmoienue 3aTyxaronux KoueoaHuii.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pesonanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuminmorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKAa W HAMNpPsDKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.



Pe3onaHc mipu nmociea0BaTEIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH
Y KOHJIEHCaTOopa.

Mopeinb TMHUY 3JIEKTPONEpeIayn.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

HccnegoBanue 3aBUCMMOCTH MEPUOA MajbIX KOJEOAHWI I'py3a Ha HUTH OT JUJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBanne nepeMEHHOrO0 TOKAa B LEMNH W3 MOCIEI0BATEIBHO COEAMHEHHBIX
KOH/JIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMACHUNIHbBIE 60JIHbL

MexaHnuueckue  BOJIHBI, yclioBUs — pacnpoctpaHeHus. Ilepumon.  CkopocTb
pacnpocTpaHeHus U JJIMHA BOJIHBL. [lonepedHbie U MPOAOIbHBIE BOJIHBI.

WnTepdepenims u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbBIE BOJHBL. YCIOBUS M3IYy4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauuss BektopoB E, B, V B anexkrpomarHutHoi BojHe. CBoiicTBa
JJIGKTPOMArHUTHBIX BOJIH: OTPaK€HUE, NpPEJOMIICHUE, Mojspu3anus, Iudpakuus,
uHTeppepeHus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 371eKTPOMarHUTHBIX BOJH. [IpMeHeHne 3eKTPOMarHuTHBIX BOJIH B TEXHUKE
U OBITY.

[IpuHUMITBI paUOCBA3H U TeNEBUAEHUSA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpOMCTBA W MPAKTHYECKOE TMPUMEHEHHE:  MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPA3BYKOBas [MAarHoCTMKa B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpaxkeHus: U IPeIOMIICHUS] MEXAaHUYECKUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBO pE30HAHC.

HaGmoienue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJOM M 4acTOTOU
KOJIeOaHMIA.

HccnegoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaKeHHUE, MPeIOMIICHUE,
noJisipu3arys, Tudpaxius, THTEpPEpeHITHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsaMonnHEnHOE paclpoCTpaHEHUE CBETA B OJHOPOIHOU
cpene. Jlyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHune n3o0pakeHuit B MIOCKOM
3epKale.



[Ipenomienue cBeTa. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroi OJIHOrO BHYTPEHHETO
OTpPaKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

CoOwupatomiue u paccenBaroIve  JIMH3BI. Tonkas JIMH3A.
dokycHOE paccTOsSHUE U ONTHYECKAasl cujia TOHKOM nuH3bI. [locTpoeHne n3obpaxkeHuii B
COOMPAIOIIUX U paCCEUBAIOIIUX JIMH3aX. DOpMyJia TOHKOW JTMH3BL. Y BEJIMUCHUE, 1aBAEMOE
JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

Bonnosas ontuka. MHTepdepenuus ceera. KorepeHTHbIE HICTOUHUKH. Y CIIOBUSA
HaOJII0ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTUHE OT JIBYX
CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. JudpakiurionHas pemerka. Y cioBue HaOI0AEHUS TJIaBHBIX
MaKCUMYMOB Opy MaJCHHUHM  MOHOXPOMATHYECKOIO CBETa Ha TU(PPAKIHMOHHYIO
pELIETKY.

[Tonsipuszanus ceera.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: OUKH, JIyNa, oToanmnapar,
IPOEKLMOHHBIN anmnapaT, MUKPOCKOII, TE€JIECKOII, BOJIOKOHHAsI ONTHKA, TU(paKInOHHAS
peméTKa, NOJIAPOU.

Jlemoncmpayuu

[IpsAMonMHEHOE pacpOCTPaHEHHE, OTPAKEHUE U MTPEJTOMIIEHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Monenb CBETOBOAA.

WccnenoBanue cBOMCTB N300pa)kKeHU B JTMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Habmronenne nmudpakuuu  cBera. HabOmroneHue

JUCIIEPCHH CBETA.

[Tomy4yeHue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEIIETKY.

HaGnronenue nossipusaiiym cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nokazatens NpeOMICHHS CTEKIIA.

HccnenoBanne CBOMCTB N300payKeHUH B JTMH3AX.

Habmronenune nucnepcuu cBera.

Pasznesn 6. OcHOBBI crieUAJIBHON TEOPHH OTHOCUTEIbHOCTH
I'paHnIBl IPUMEHUMOCTH KJIACCUYECKOM MexaHukd. [locTynarel crenmanbHOU
TEOPHUH OTHOCUTEJIBHOCTU: NHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyM€E, IIPUHIIUII
OTHOCHUTEIBHOCTH DUHIITENHA.
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U COKPAILLEHUE JJIUHBI.



9HCpFI/IH U UMITYJIbC peJI}ITPIBI/ICTCKOﬁ HJaCTHUIBI.
CBs13b MacCCHI C BHCpFHeﬁ U UMITYJIbCOM pCHﬁITHBHCTCKOﬁ HJaCTHUIIbI. 3Hepr1/1;1 ITOKOsI.

Paznen 7. KBanTtoBas pusuka
Tema 1. Dnemenmul K6anmoeou onmuku
®ortonbl. Popmyna [lnanka cBs3M sHEpruu (QOTOHA C €ro 4acTOTOW. DHEpPrus u

UMITYJIBC (DOTOHA.

OtkpeiTiie U wuccienoBanue ¢ororpdexra. Onbitel A. I'. CroneroBa. 3akoHbBI
dorordpdexra. VYpaBHenue OiHmTeHa I8 Qorodddexra. «KpacHas rpaHHIIa»
dbotordexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne ycTpoicTBa U MpakTUYecKoe MpuMeHeHue: GOoToINeMEHT, POTOAATUHK,
COJIHEUHasi OaTapesi, CBEeTOIUOI.

Jlemoncmpayuu

®oT03PdeKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeEIIHET0 poToaddekTa.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHIIL.
[Tnanerapnas monens aroma. [locrynarer bopa. M3nydenne u normiomieHne GOTOHOB MpH
IIEpEX0/I€ aTOMa C OJTHOTO YPOBHS dHEPruu Ha Apyroil. Buasl cnektpos. CriekTp ypoBHEN
SHEPIruM aTomMa BOAOPO/aA.

BonnoBeie cBoiicTBa wactuu. Bomnsl ge  bpoitns.  KopryckynsipHO-BOJTHOBOM
JTyaJu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckre yCTpOMCTBAa M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIBbHBIA aHAIN3
(ciekTpocKoI), 1a3ep, KBAHTOBbII KOMIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habuoienue nuHeRvaTbIX CleKTPOB U3ITyUEHUSI.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol Habnonenue

JIMTHEWYATOTO CIIEKTpA.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI,  JIOKA3bIBAIOIIUE  CIOXKHOCTh  CTpoeHHst  sanpa. OTKpbITHE
paanoaktuBHOCcTU. OmnbiTel Pesepdopaa mo ompeneneHuro cocTaBa pPaguOaKTUBHOTO
usnydenus. CBoicTBa anbda-, 0era-, raMMa-U3ITydeHUsI.

Bnusinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBbI.



OTtkpsiTHE IPOTOHA U HeMTpoHa. HyknonHas moznens snapa ['eiizen6epra— MBaneHko.
3apsn siapa. MaccoBoe unciio sijpa. M3otonsl.

Anbda-pacnaa. DJEKTPOHHBIA W TO3UTPOHHBIM OeTa-pacman. ['aMMaumzmyuyeHUe.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepubiii peaktop. Tepmosiaepuslii cuHTe3. 1IpoOnemMbl M NEPCIEKTUBHI SAEPHOIN
HHEPreTUKU. DKOJIOTMUYECKUE aCIIEKTHI SIAEPHON SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

@yH/1aMEeHTaJIbHbIE B3aUMOJEHCTBUA. EAMHCTBO pU3NUeCKOl KapTUHBI MUpA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPHUMEHEHHUE: JO3UMETP, Kamepa
Bunbscona, sinepHblil peakTop, aTOMHast boMoa.

Jlemoncmpayuu

CuéTurK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopnvie pabomet ViccneaoBanue TpeKoB

yacTull (110 TOTOBBIM (poTorpadusam).

Paszges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIUKH
Ortanbl pa3BUTHS acCTPOHOMMH. lIpukilamHOE W MHMPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bup 38€3nH0r0 HeOa. Co3Be3us, IpKUe 3BE3/IbI, INIAHETHI, UX BUJIMMOE JIBHXKCHUE.

ConHeuHas cucTeMa.

Counnne. ConHeuHast akTUBHOCTh. McTouHuk sHepruu ComHIla ¥ 3BE31. 3BE3IbI, UX
OCHOBHBIE XAPAKTEPUCTUKH. J[MarpamMMa «CHEKTPAJIbHBIN KIIACC — CBETUMOCTBY». 3BE3bBI
TJIAaBHOM ITOCJICOBATEILHOCTH. 3aBUCHMOCTD «Macca — CBETHUMOCTDY JUUIS 3BE3] TNIaBHOMU
nociieIoBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpEeMEHHbIE NPEACTABICHUS O
MPOUCXOXKICHUM U ABOJIOIMK COHIIA U 3BE3]1. DTallbl )KU3HU 3BE3]I.

Muieunsiit [Iyts — Hama ["anmaktuka. [Tonoxxenue u neuxkenne Coinnia B ["anaktuke.
Tunel ranaktuk. Paguoramaktuku u kBazapbl. YEpHBIE OBIPHI B siApax FajlakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus boneioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxkue nabooenus

HaGnrogenuss HEBOOPYKEHHBIM TJ1a30M C  HMCIOJB30BAaHUEM  KOMITHIOTEPHBIX
NPWIOKEHUN NIl ONpeeieHUs] MOJ0KEeHUsI HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311sd CEeBEPHOro MOJIyIIapHs U IPKHUE 3BE3MbI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.



O06o001manee moBTOpEeHME

Ponb (u3uKu U aCTpPOHOMUHU B SKOHOMHYECKOW, TEXHOJOTMYECKOW, COLUAIBHON U
TUYECKON cdepax NeATEeIbHOCTU 4YEJIOBEKAa, pOoJib U MECTO (PU3MKM U acTPOHOMHUHU B
COBPEMEHHOW Hay4HON KapTUHE MHUpA, POIb (PU3UUYECKOW TEOopuH B (POPMUPOBAHUU
IpeCTaBICHUN 0 (PU3NUECKOI KapTHHE MUPa, MECTO (PU3MUECKON KapTUHBI MUpa B 0011IeM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IIPUPOJIE.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcsl ¢ y4ETOM
COJZIEPKATENbHBIX MEXIPEIMETHBIX CBS3EH C KypcamMu MaTE€MaTUKH, OWOJIOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHUU.

Meorcnpeomemuule noHAmuUs, CBI3aHHBIE C U3yUYEHUEM METOJI0B HAYYHOI'O [TO3HAHUS:
SBJICHHE, HAyYHbIN (aKT, TUIOTE3a, (PU3NUECKasi BETUUYNHA, 3aKOH, TEOpHsl, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CHUCTEMbl YPaBHEHMM, TPUTOHOMETpUYECKHE (YHKIIUU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TONKIECTBO,
BEKTOPhl M HMX TMPOCKIUA HAa OCH KOOPJWHAT, CJIOKCHHE BEKTOPOB, IPOW3BOIHBIC
AJIEMEHTAPHBIX (DYHKIUH, TPHU3HAKH TMOA00WS TPEYTrOJBbHUKOB, OMPEIACICHHUE IUIOIIAIN
II0CKUX puryp u o6bEéma Ted.

Buonocus: 3nekTpudecKue sSBICHUS B )KUBOUM MpHUpOE, KojeOaTeIbHbIe ABIKEHUS B
YKWBOW IPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOM NMPUPOJE, NECUCTBUE PATAALMKN HA KUBBIC
OpPTraHHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKAs CTPYKTypa TBEPIBIX TeEJ,
MeXaHU3Mbl 00pa30BaHUsI KPUCTATMYECKON PEIETKH, CIEKTPAIbHBIN aHAU3.

l'eocpagusa: MarHUTHBIE TONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX pyh, (OTOChEMKA
36MHOM  IIOBEPXHOCTH,  NPEACKA3aHHE  3EMIETPACEHUN.  Texnonocus:  JIMHUU
JIEKTpOIIepeaAay, FeHEPaTOp MEPEMEHHOTO TOKA, 3JEKTPOIBUraTeNb, MHAYKIIMOHHAS NI€Yb,
panap, paavoNpuEéMHUK, TEJIEBU30p, aHTeHHa, TeiledoH, CBY-meub, NpOEKIMOHHBIN
anmapart, BOJJOKOHHAs OTITHKA, COJTHEUHAs OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera « Pu3nka» Ha YpOBHE CpeTHEro 00111ero oopa3oBaHus
(0a30BBIA  YpPOBEHb) JOHKHO OOECHEYHUTHh JOCTHKEHUE CICAYIOMHUX JUYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE peE3yJabTAaThl OCBOCHUS YyuyeOHOro mpeamera «DU3UKA» HOJKHBI
OTpaxaTb ~ TOTOBHOCTb M CIOCOOHOCTh  OOyYaromuxcsi  PYKOBOJICTBOBATHCS
c(hopMUPOBAHHON BHYTPEHHEHN MO3UIIUEH TUYHOCTU, CUCTEMOMN 1IEHHOCTHBIX OpPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO OOIIEeCTBA, PACIIMPEHUE KU3HEHHOTO ONbITAa W OMNbITA JEATEIHOCTU B
MPOIIECCE pEAU3alMA OCHOBHBIX HAIPABICHUII BOCHUTATEIBLHON NESITENBHOCTH, B TOM
YKUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH IPAXKIAHCKOU MO3UIIMN 00YUYaIOIIErocsl Kak akTUBHOTO U

OTBETCTBEHHOTO  YJieHa  POCCHUHCKOro  OOIIECTBa;  MPUHATHE  TPATUIIMOHHBIX
00111e9YeI0BEUECKIX TYMaHUCTUIECKUX U IEMOKPATUYECKUX IIEHHOCTEN; TOTOBHOCTh BECTU
COBMECTHYIO JESATEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
00111ecTBa, y4acTBOBaTh B CaMOYIIPABJICHUH B 00pa30BaTEIbHOW OpraHU3alliy; YMEHUE

B3aMMOJIEHCTBOBATh C COIIMAJIbHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
uX (YHKIUSAMH ¢ Ha3HAYEHUEM; TOTOBHOCTh K TyMaHUTapHOU U

BOJIOHTEPCKOM JIeITEIbHOCTH; 2) MATPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh POCCUHCKOM TPAKIAHCKOM HJIEHTUYHOCTU, MaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, TIOCTUKEHHUSIM
POCCHIMCKMX YYEHBIX B 007acTH (GHU3MKA W TEXHHKH, 3) JAYXOBHO-HPABCTBEHHOI'O
BOCNIMTAHUA: CHOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATUYECKOTO IOBEIICHMUS;
CITIOCOOHOCTH OIEHUBATH CUTYAIIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJE B AEATEIbHOCTH Y4YEHOTIO;
OCO3HAHME JMYHOTO BKJaJa B MOCTPOCHUE YCTOMYHMBOIO OyayInero; 4) 3cTeTH4ecKoro
BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIFOUAsi 3CTETUKY HaydYHOTO TBOPYECTBA,

npuCyIero (pu3ndecKoit HayKe;

5) TpyaoBOro BOCHMTAHHWSI: MHTEPEC K Pa3auuHbIM chepam mpodeccHoHaIbHOM

NEATEIBHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (DU3MKOW M TEXHUKOW, YMEHHE COBEpUIaTh OCO3HAHHBIA BHIOOP
Oymymel nmpodeccuy U peaanu30BhIBaTh COOCTBEHHBIE KU3HEHHBIC IUIAHBI; TOTOBHOCTh U
CIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPA30BAHUIO B 00JIACTH



GU3MKKM Ha NPOTSHKCHUM BCEH JKM3HH; 6)
IKOJIOTUYECKOT0 BOCITUTAHMS

c(hOpPMHUPOBAHHOCTH IKOJOTHUECKON KYJIbTYpPbI, 0OCO3HAHHUE TI100ATBHOTO
XapaKTepa SKOJOTUYECKUX NpoOJieM; IUIAHUPOBAaHUE M OCYIIECTBJICHHE JIEWCTBUM B
OKpY XKalolllel cpejie Ha OCHOBE
3HAHUS 1IeJIed YCTOMYMBOrO Pa3BUTHS YEJIOBEUYECTBA; PACIIUPEHUE OMbITA JIEATCIHbHOCTH
AKOJIOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE HWMEIOIIMXCS 3HAHWUH 10 (Qusuke; 7)
LHEHHOCTH HAYYHOI'0 MO3HAHMSA:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3NYECKON HAayKH; OCO3HAHUE IIEHHOCTH HAYYHOU JESITEIIbHOCTH,
TOTOBHOCTh B  TIpollecC€ HU3yUYCHHUS  (PU3MKKM  OCYHIECTBJISITH  MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE yUeOHbIe aeiicTBus ba3oBbie
JIOTHYecKue AeHCTBUA:

CaMOCTOSATENbHO (POPMYIIUPOBATH M aKTYalM3UPOBATh MPOOJIEMyY, paccMaTpuBaTh €€
BCECTOPOHHE; ONPEACINATh LIEIHU ACATEIbHOCTH, 3aaBaTh MAPAMETPBI U KPUTEPUU UX
JNOCTUKEHHUS; BBIABIATH 3aKOHOMEPHOCTM M IIPOTUBOPEYMS B PACCMaTPUBAEMBIX
(bu3MUecKuX SIBJICHUAX; pa3padaThiBaTh IJIAaH pEUICHUS MpoOJieMbl C Y4ETOM aHalIM3a
UMEIOLIUXCS
MAaTEpPUAJIbHBIX W HEMaTECPUAIIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEATEIBHOCTD,

OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKHU IOCIEIACTBUM NESITEIBHOCTH; KOOPAWHHUPOBATH U BBIIOIHATH

paboTy B YCIOBUAX PEATILHOTO,

BUPTYaJIbHOTO ¥ KOMOWHHPOBAHHOTO B3aMMOJICUCTBHS; pPa3BUBATh KpPEATUBHOE

MBIIIJIEHUE TIPU PEICHUH KM3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBareibckue 1eiCTBUS:
BJIa/ICTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUYEBBIMH MOHATHIMH U METOIaMHU
buznyecKoil HayKu;

BJa/IeTh HABbIKAMHU Y4YEOHO-HCCIIEOBATEIbCKOM M TPOEKTHOM MAESITENbHOCTH B
obnactu (pU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY METOJ/IOB
penreHus 3aaa4d (pU3NIecKoro cofepKaHusl, MPUMEHEHUIO PA3TUYHBIX METOAOB MMO3HAHNUS;
BJIAJI€Th BHUJAMHU JEATEIBHOCTH MO TOJIYYEHHIO HOBOIO 3HAHMS, €ro WHTEpIpeTaluu,
npeoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX CUTYyallUsX, B TOM YHCIE TPU
CO3/IaHUM Y4eOHBIX MPOEKTOB B OOJACTH (DPU3MKH; BBIABIATH MPUUYMHHO-CIICACTBEHHBIC
CBSI3M U aKTYaJM3UPOBATH 3aJ1auy, BEIIBUTATh TUTIOTE3Y €€ PelIeHus, HAXOIUTh apryMEHThI
JUIS JTOKa3aTeabCTBAa CBOMX YTBEPXKACHUH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH PEIICHUS;
aHAJTM3UPOBATH MOJTYYSHHBIE B X0/1€ PELICHHUS 33/1a4l Pe3yIbTaThl, KPUTUYECKH OLIEHUBATh



UX JOCTOBEPHOCTb, HPOTHO3MPOBATb M3MEHEHUE B HOBBIX YCIOBHSX; CTaBUTh U
(opMynupoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHWCJIE TPU U3yuYeHUU (DU3UKHU; JaBaTh OICHKY HOBBIM CHUTYAaIIMsIM,

OLICHMBAaTh NPHUOOPETEHHBIA OIBIT, YMETh IEPEHOCUTh 3HAHUS MO (PHU3UKE B

IPAaKTHYECKYIO 00J1acTh
KU3HENIEATEIIbHOCTH; YMETh MHTETPUPOBAaTh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEel;

BBIJIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUTrMHAIbHBIE MTOAXObl U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE ATbTEPHATUBHBIE PELLICHUS.

Pabora ¢ unpopmanmeii:

BJIQ/JIETh HAaBBIKAMH TOJMy4YeHUs HWHGOpMaluu (PU3UUYECKOTO COACpXKAHUSI U3
UCTOYHUKOB  pa3HbIX THIIOB, CaMOCTOSITEIBHO OCYUIECTBJISATh IIOHMCK, AaHAJIU3,
CUCTEMATHU3alMI0 U UHTEPIPETALNI0O HHPOpPMAIMK Pa3IM4YHBIX BUAOB U  (QopM
IPEJCTaBICHUS; OLIEHUBATh JIOCTOBEPHOCTh HMH(pOpMAIMM;  HUCHOJIb30BaTh CPEICTBA
UH()OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTM B pEIIEHUH KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3alMOHHBIX 33]1a4 C COOII0ICHHEM TPEOOBaHUI SIPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TMTHEHBI, PECypcOoCOEepEeKEHNs, NMPABOBBIX U ITUYECKUX HOPM,
HOpPM HMH(pOPMAIIMOHHON 0€30IaCHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOrO COJAEp:KaHUS B
pa3IuyHbIX opmMarax ¢
y4€TOM Ha3HAYeHUs] MH()OpPMALMU U 1EJIEBOM ayIMTOPUH, BBIOMpasi ONTUMAIbHYIO (OpMY
IIPEICTABIICHUS U BU3yaJIN3al1U.

KoMMyHMKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:
OCYIIECTBIAThH OOIIEHHE HA YpoKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallud ©  CcMAr4aTh
KOH(DJIMKTBI; pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHMS C UCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB; IIOHUMAaTb M MWCIOJIB30BAaTh IPEUMYIIECTBA KOMAHIAHOW W
VHIUBUIYaJTbHON
paboThI; BHIOMPATh TEMATUKY U METOAbI COBMECTHBIX JEHCTBUN C yU4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOIO YJIEHA KOJUIEKTHBA; MPUHUMATh LEJIU COBMECTHOM
NEATEIIbHOCTH, OPraHU30BbIBATH W KOOPAWMHUPOBATH JEHUCTBUA M0 €€ INOCTHUKECHUIO:
COCTaBJIATH IUIaH IEHCTBUH, paclpeiesTh POIH C Y4ETOM MHEHUHN yYaCTHUKOB, OOCYKIaTh
pe3ynbTaThl COBMECTHOW palOThl; OLEHMBATh KayeCTBO CBOEr0 BKJAJa W KaXJOTo
Y4aCTHUKA KOMaH/IbI B
o0t pe3yabTaT o pa3pabOTaHHBIM KPUTEPHUSM; IPEAIaraTh HOBbIE TPOEKTHI, OLICHUBATD
UJICU C MO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH,  IIPAKTUYECKOM  3HAYHUMOCTH, OCYILLECTBIISITh  MO3UTHUBHOE
CTPATETNYECKOE TIOBEICHNUE B PA3JINYHBIX
CUTYaLUsIX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.



PeryasiTuBHBbIe YHUBepcaJbHble yueOHble AelicTBust CaMoopranusanusi:
CaMOCTOSITENIBHO OCYILIECTBIISITh T03HABATENBHYIO AEATEILHOCTD B 001aCTH (PU3UKHU U
ACTPOHOMUH, BBISIBIATH IMPOOJEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4u;
CaMOCTOSITEJIbHO COCTaBJISATh IUIaH PEHICHUS pacYETHBIX M KAuE€CTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHS MPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEN U NIPENOUTEHUI; JaBaTh OLEHKY HOBBIM CUTYyallUsIM;
paciipsaTh paMKd y4eOHOro NMpeAMETa Ha OCHOBE JIMYHBIX NPEINOYTEHUH; 1enaTh
OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTh 3a pEIICHHE; OLEHUBATh NPHUOOPETEHHBIM OMBIT; CIOCOOCTBOBATH
(OpMUPOBAHHUIO U IPOSBIECHUIO SPYAULIUU B 00JIaCTH

(U3KKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTENbHbBIN U KYJIbTYPHBI YPOBEHD.
CaMOKOHTPOJIb, 3MOLIHOHAIbHBIH HHTEJVIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJETh HABBIKAMM  IIO3HABATENBHON  peQuIeKCMM Kak  OCO3HaHHUSA

COBEpLIAEMbIX JIEHCTBUIN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI peIeKCUH [T OLEHKU CUTYallld, BEIOOpa BEPHOTO
pEIICHUS; YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 X
CHIDKCHUIO; MPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX MPU aHATU3€ PE3yIbTaTOB
JIeSITEIbHOCTH;, TPUHUMATh ce0s, MOHNUMasi CBOM HEJOCTATKU M JIOCTOMHCTBA; MPUHUMATD
MOTHBBI U apTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YJIbTaTOB AEATEIbHOCTH; MPU3HABATH CBOE
MIPaBO U MPABO JAPYTUX HA OIIHUOKH.

B npouiecce AoCcTH)EHUS IMYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTPAMMBI 110 (PU3HKE
JUIL YPOBHSI CpPEIHEro o0miero oOpa3oBaHus Yy OOy4YarolIUXCS COBEPIICHCTBYETCS
HYMOLIMOHAJIbHBIN UHTEIIEKT, IPEANoaralomuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOMIETO CIIOCOOHOCTh MOHMMATh CBOE H3MOLMOHAIBHOE
COCTOSIHME, BUJIETh HANPABJICHUS Pa3BUTUS COOCTBEHHOW 3MOLIMOHAJIBHOUN cepbl, ObITH
YBEPEHHBIM B ce0e; CaMOpEryJMpOBaHUs, BKJIIOYAIOMIETO CAMOKOHTPOJb, YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIMOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIIBHBIM HM3MEHEHUSIM U TMPOSBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHE MOTHBAllMK, BKJIOYAIOIIEH CTpEMJIEHWE K JOCTHXKEHHMIO LIETM U YCIEXYy,
ONTHMHU3M, HWHHUIIMATUBHOCTb, YMEHHE JICHCTBOBATh HMCXOJS M3 CBOMX BO3MOXKHOCTEH;
HIMMATHM, BKJIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE [PYTHUX,
YUUTBIBATh €r0 TMPH OCYIIECTBICHUU OOILIEHHUS, CIOCOOHOCTh K COUYYBCTBUIO U
COMNEPEKUBAHUIO; COLMAIBHBIX HABBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh
OTHOIICHHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.



IHPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBaTh HA TNPUMEpPax pPOJb M MecTo (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOU KapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B MPAKTUYECKOU NESATEIBbHOCTH JIIOJICH; YUYUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYEHHBIX
bu3nUecKuX MOJIeNel: MaTepualibHas TOUKa, MHEPIMAIbHAS CUCTeMa OTCUYETa, a0COIIOTHO
TBEPIOE TEJNO, WACAIBbHBIM ra3, MOJEIH CTPOEHHUS Ta30B, KUIAKOCTEW U TBEPABIX TEN,
TOYEUHBIN JIEKTPUUCCKUN 3apsT IPH pelieHuH HU3NISCKUX 33719,

pacno3HaBaTh (GU3MYECKHUE SBICHUS (MPOIIECCHI) U OOBICHATh UX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA U AJIEKTPOANHAMHUKHU:
PaBHOMEPHOE M PaBHOYCKOPEHHOE MPAMOJUHEHHOE JABUKEHHE, CBOOOIHOE MaJIeHUe Tell,
JBI)KCHUE MO0 OKPYXHOCTH, HUHEpLHMs, B3auMojehcTBue Ten, auddys3us, OpoyHOBCKOE
JBH)KCHUE, CTPOCHUE XKUAKOCTEN U TBEPABIX TN, U3MEHEHUE 00bEMa TEJ PU HArpeBaHUU
(oxJMaxxJaeHuu), TEIJIOBOE paBHOBECHE, MCHApeHHe, KOHJEHCallus, IUIaBJICHHE,
KpUCTAJUTN3AIMs, KUIICHWE, BJIAXHOCTh BO3/yXa, IMOBBIIICHUE ABJICHUS raza IMpH €ro
HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXKIY MapaMeTpaMHu COCTOSIHHMS Ta3a B
M30IPOLECCAX, AIEKTPU3AIUS T, B3aUMOJICHCTBUE 3apsIIOB; OMKMCHIBATH MEXAHUYECKOE
JBIDKEHUE, WCIOJIb3ys (PU3MUECKUE BEIWYUHBI: KOOpJMHATA, IyTh, IEpEMEIICHUE,
CKOpPOCTh, YCKOpEHHEe, Macca Tejia, CUjla, UMIYJIbC Tejla, KUHETHYEeCKas DJHEPTrusl,
MOTEHIIUAJIbHAS SHEPTHUs, MEXaHn4yeckasi paboTa, MexaHU4YeCcKasi MOIIHOCTD; ITPH ONKUCaHUU
MPaBUJILHO TPAKTOBATh (PU3UYECKUI CMBICT MCIOJIb3YEeMbIX BEIMYMH, UX 0003HAYEHUS U
CIMHHUIIBI, HAXOIUTH (POPMYJIbI, CBA3BIBAIONIUE TAHHYIO (DU3NYECKYIO BETUUNHY C IPYTUMH
BEJIMUMHAMU; OMHUCHIBATh W3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCIIOJB3Ys (pU3nuecKkue BeMYUHBL: JTaBJICHUE Ta3a, TeMIlepaTypa, CpeHssl KHHEeTUIecKas
SHEPIrusl XaOTUYECKOr0 ABMKEHHSI MOJIEKYJ, CPEIHEKBaJIpaTU4YHAs CKOPOCTb MOJEKY,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI dSHeprus, padorta rasza, K03(pQGUIHUEHT TMOJIE3HOTO
JNEUCTBUSL TEIJIOBOTO JABUTATENS; MPU OMHCAHWU TPABWIBHO TPaKTOBAaTh (hHU3UUYECKUI
CMBICTT HCIIOJIb3YEMbIX BEJIWYWH, WX OOO3HAYCHUS W EIWHUIIBI, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JIaHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAM; ONHUCHIBATH
W3YUYEHHbIC BJIEKTPUUYECKUE CBOWCTBA BELIESCTBA M DJIEKTPUUECKUE SIBICHUSA (IIPOILIECCHI),
UCTIONB3Yyd (U3NUECKUE BEIUYUHBI: DJEKTPUUECKUN 3apsjl, DJIEKTPUUYECKOE TIOJIe,
HaNpsDKEHHOCTh TMOJIs, TMOTEHIMAJ, Pa3HOCTh MOTEHIIMAJIOB; MPH OMHCAHWU TPABUIIBHO
TPaKkTOBaTh (M3MUYECKUN CMBICT HCIOJIB3YEMBIX BEITUYHH, UX O00O3HAUYCHUS W CIUHUIIHI,
yKa3biBaTh (POPMYJIbI, CBS3BIBAIONIME JaHHYIO (U3HYECKYI0 BEJIMYHHY C JAPYTHMHU
BEJIMUYMHAMM; aHAJTM3UPOBATh (DU3NUYECKUE MPOIIECCHI U SIBJIICHUS, UCTIONB3Ys (PU3HMUECKUe
3aKOHBI U TIPUHIMIIBL: 3aKOH BcemupHoro tsarotenus, I, II u IIl 3akonsl HeroTOHA, 3aK0H
COXPAaHEHUS! MEXAaHWYECKOM HSHEpPruu, 3aKOH COXPAHECHHS UMITYJbCa, MNPUHIUII
CyHEpHO3ULIMM  CWJI, TPUHIMI PABHOMNPABUA HWHEPUUAIBHBIX CHCTEM OTCUETA,
MOJIEKYISIPHO-KUHETHUECKYI0 TEOPHI0 CTPOCHHUS BEUIECTBA, TIa30BbIE 3aKOHBI, CBSA3b
CpelHEe KUHETHYECKON OHHEpruu TEIUIOBOIO JIBWXKEHUS MOJEKYd C aOCONIOTHOM



TEMIIEPATypOl, TEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHHS SJIEKTPUUECKOTO
3apsiga, 3akoH KyrnoHa, mpu 3TOM pa3nnyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE M YCIIOBUS (TPAHUIIBI, 00JIaCTH) MPUMEHUMOCTH; OOBSICHATD
OCHOBHBIC TIPUHITUIIBI ICHCTBUS MAITHH, IPUOOPOB M TEXHUICCKUX YCTPONCTB; pa3indaTh
yCIIOBUSI WX OC30MacHOTO WCIIOJIb30BAaHUS B TTOBCEIHEBHOM JKWU3HW;  BBITIOTHSITH
OKCIIEPUMEHTHI 110 MCCIEAOBAHUIO (PU3NIECKUX SBICHUN U

IPOIIECCOB C HCIIOJIb30BAHHEM TMPSMBIX W KOCBEHHBIX HW3MEPCHHM, IPH 3TOM
dbopmyaupoBath TpoOJIeMy/3amady W THIOTE3y Yy4eOHOTO SKCIEpUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAWTH OMBIT U (HOPMYITHpPOBATH
BBIBO/IbI; OCYIIIECTBIISITh IPSIMBIE ¥ KOCBEHHBIE U3MEPEHUS PU3NICCKUX BEITUYNH, TIPU 3TOM
BBIOMpaTh ONTHMAJIBHBIA CIIOCO0 M3MEPEHUS M UCIOIb30BaTh U3BECTHBIC METOJIbI OIICHKH
TIOTPEITHOCTEN N3MEPEHUIT; HCCIEIOBATh 3aBUCUMOCTH MEXTy (PH3UUESCKUMU BETUINHAMHU
C

UCTIONb30BAaHUEM TIPSIMBIX ~ W3MEPEHHA, TMPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKCHPOBATh Pe3y/IbTaThl MOJIYICHHON 3aBUCUMOCTH (PU3UUYCCKUX BEJTUYHH B BUJIC TaOJIHI
U TpaduKOB, JeNaTh BBIBOABI IO pe3yJbTaTaM WCCIEAOBAHU, COONIONATh IpaBHIIa
0e30IacHOro TpyAa MpH MPOBEACHUN HCCIICIOBAHUN B paMKaX y4eOHOTO SKCIIEpUMEHTA,
y4eOHO-HCCIEeIOBATEIbCKOH W MPOEKTHOW  JEATENBbHOCTH C  HUCIOJBb30BaHUEM
U3MEPUTENBHBIX YCTPOWCTB M J1a00paTOPHOTO 000PYIOBAHHMS; PEIIATh PACUETHBIE 3a]Ia4H C
SIBHO 3aJJaHHOW (PM3UYECKON MOJEIbI0, UCTIONB3Yysl (PU3NYCCKHE 3aKOHBI U MPUHIIUIIBI, HA
OCHOBE aHaJIM3a YCJIOBHSI 3aJ1a4¥l BHIOMPATh (PU3NICCKYIO MOJIEIh, BBIACIATh (U3NUCCKUE
BEJIMYMHBI B POPMYJIBI, HEOOXOTUMBIC JUIS €€ PEIICHUs, IPOBOJAUTH PAaCUEThI U OIICHUBATH
pPCATLHOCTh TMOJIyYEHHOTO 3HAueHHs (U3MYECKOW BEIUYMHBI, PellaTh KayeCTBEHHbBIC
3aJ1auu: BBICTPAUBATh JJOTHYECKU HEITPOTHBOPEUMBYIO IIETIOYKY PACCYXKICHUH C OMOPOii Ha
W3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYCCKUE SBIICHHS,

UCTIONb30BaTh TIPU PEIIEHUH YYeOHBIX 3a7a4 COBPEMEHHBIC HH(OpPMAIMOHHBIC
TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMHA U MTPEICTABICHUS yueOHOU
U HAy4YHO-TIOMYJISAPHOH HWHGOPMALKHK, TMOJYYCHHONH U3 pa3jMYHbIX HMCTOYHUKOB,
KPUTHYCCKH aHAIM3UPOBATH TOJydaeMy HH(OPMAIIWIO; PUBOAUTH MPUMEPHI BKJaaa
POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHCHHE IMPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHi1; HCTIOJIb30BATh TCOPETUUCCKHUE 3HAHMS 110 (PU3UKE B TIOBCEIHEBHOM KU3HHU JIJIS
obecrieueHrss 0€30MacHOCTH TpU  OOpalieHuu C npudopaMu U TEXHUYECKUMU
yCTPOMCTBAMH, IS COXPAHCHHS 3I0POBbS M COOJIIOJICHUS HOPM DKOJIOTHYECKOTO
TIOBEJICHUS B OKPYJXKAIOIICH cpeze; padoTaTh B TPYIIE C BBITOJIHCHUEM pPa3InYHBIX
COLIMAJIBHBIX POJIEH,

IUTAHUPOBATh PaOOTy TPYIIIBI, PAIIMOHAIBHO PACIPEACIIATh 00SI3aHHOCTH ¥ IUIAHUPOBATH
JESATCIIBHOCTh B HECTAaHJAPTHBIX CUTYAIUAX, aJICKBATHO OICHHBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIHI B PEIICHHE PAaCCMAaTPUBAEMON MTPOOIEMBI.

K konmy oOyuenuss B 11 kJjacce mpeaMmeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YYAIOIINUXCS YMEHUH:



JEMOHCTPUPOBATh Ha TpHMEpax poidb W MecTo (u3ukun B (HOPMHUPOBAHHUU
COBPEMEHHOW Hay4YHOU KapTHHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHUH,
B TPAKTUYCCKON NEATCTLHOCTH JIIOJEH, IIeTOCTHOCTh U €IUHCTBO (PU3MUECKOU KapTHUHBI
MUpa; YYUTHIBATh TPAHUIIBI MPUMEHEHUS H3YYCHHBIX (PHU3NUECKUX MOJEIEH: TOUYCUHBIHN
DIIEKTPUYECKHUI 3apsill, JIyd CBETa, TOUCYHBIH MCTOYHHWK CBETA, S/CPHAs MOJCIb aToMa,
HYKJIOHHas MOJENb aTOMHOTO sipa MpU penieHuH (U3MUYECKUX 3a]ad;, paclio3HaBaTh
busngeckue sBieHus (IIPOIECChl) U OOBICHATHh UX Ha OCHOBE 3aKOHOB AJICKTPOINHAMUKH U
KBaHTOBOW (DM3UKH: DJIEKTPUUECKAs MPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHUTHOE JCHCTBHSI TOKA, B3aMMOJCHCTBHE MAarHWTOB, SJCKTPOMArHUTHAS WHIYKIIUSA,
JCHCTBME MAarHUTHOTO TIOJS HAa TPOBOAHMK C TOKOM U JIBIDKYIIUHCS 3apsij,
AJICKTPOMArHUTHBIC KOJICOAHWS W BOJIHBI, TPSIMOJUHEHHOE pACIPOCTPAHCHHE CBETA,
OTpakeHue, mpejoMIIeHne, nHTepdepeHns, AUGpaKius U TOJIPU3aIHs CBETA, TUCTICPCHS
cBeta, (poroanekTpuueckuit apdexT (pororddexT), cBeTOBOE NaBICHHE, BOSHUKHOBEHHE
JMHENYaTOro CeKTpa aToMa BOJ0pOia, ECTECTBEHHAsI K UCKYCCTBEHHAs PaIMOAKTUBHOCTD;
OTIMCHIBATh M3yYEHHBIC CBOWMCTBA BEIIECTBA (JICKTPHUECKHE, MAarHUTHBIC, ONTHYECKHE,
AIEKTPUUECKYI0 TIPOBOJUMOCTh PA3JHYHBIX CpPEI) W DJIICKTPOMArHUTHBIC SIBICHUS
(mporeccel), UCHONIB3YS (PU3WYECKHE BEIUYUHBI: DJIEKTPUUYECKUNA 3apsll, Cuila TOKa,
AIIEKTPUUECKOE HAMNPSHKEHUE, DJIEKTPUYECKOE CONMPOTUBIIEHWE, PA3HOCTh IMOTEHIIMAJIOB,
AJIEKTPOJBIKYINAS CHJIa, paboTa TOKa, MHIYKIIAS MarHUTHOTO TIOJIS, CHila AMIepa, Cuiia
JlopeHtia, MHAYKTHBHOCTh KaTYIIKH, JHEPTUS DJICKTPUUYECKOTO M MArHUTHOTO TIOJIEH,
MEepPHOJT M YacToTa KosiebaHuii B KoiebaTeaTpHOM KOHTYPE, 3aps]l U CUjia TOKa B IIpoliecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KojeOaHuii, (POKyCHOE pacCTOSHHME U ONTUYECKas
CUJa JIMH3bI, IPY OTMMCAHUU MPABUIBLHO TPAKTOBATh (PM3MUECKHI CMBICT MCIOJIb3YEMBIX
BEITMYMH, WX OOO3HAYEHWS W EAWHUIILI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JTaHHYIO
(PM3HYECKYIO BEIMUYMHY C JPYTUMH BEINYHHAMY;

OMKCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUSI M TPOIIECCHI, HUCIIONB3YS (DU3NUYECKUE
BEJTUMYMHBI: CKOPOCTH AJIIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M 9YaCTOTA CBETA, SHEPTHS U
UMITYJIBC (POTOHA, TEpUOA TMOypacnanga, SHEPTUs CBSA3M aTOMHBIX sIEp, NPU OIMHMCAHHUH
MPaBUJIHLHO TPAKTOBATH (PU3UUYECKUI CMBICT MCIOJB3YEMbIX BEIHYMH, UX 0003HAYEHUS U
CIMHHUIIBI, YKAa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (U3UUECKYIO BETUINHY C IPYTUMH
BEJIMYMHAMU, BBIYHCIIATH 3HAYCHUE (PU3NYCCKON BEIMYMHBI, aHATM3UPOBATh (HYU3UICCKUE
MIPOIIECCHI U SBJICHUSI, UCTIONB3YS (PU3MUECKHE 3aKOHBI U IPUHIIMIBL 3aK0H OMa, 3aKOHBI
MOCJIEIOBATEIHLHOTO U MapalIeTbHOTO COSAMHEHUS MPOBOIHUKOB, 3aK0H [[xoyms—JIeHna,
3aKOH JJICKTPOMArHUTHOW WHIYKIIUH, 3aKOH MPSMOJUHEHHOTO pacIpOCTPaHCHUS CBETA,
3aKOHBI OTPAXCHUS CBETa, 3aKOHBI TPEJIOMIICHHSI CBETa, YpaBHEHHWE OWHINTEHHA IS
doTordekra, 3aKOH COXpaHEHHUS HHEPTUU, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH
COXpaHEHUsS SJEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MACCOBOTO YHCIIA, MOCTYJIATHI
bopa, 3aKOoH paJiMOaKTUBHOTO pacraja, MpH 3TOM pa3ndarh CIOBECHYIO (HOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BHIPAKCHHUE U YCIOBUS (TpaHUIIBI, 00J1aCTH) TPUMEHUMOCTH;
OTIpEIEIATH HAIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TIOJISl TPOBOTHUKA



C TOKOM, CHJIBI AMIiepa 1 cuiibl JIopeHI1a; CTpOUTh M OMTUCHIBATh H300paKeHNE,
CO3/1aBacMOe TUIOCKUM 3€pPKaJioM,
TOHKOH JIMH30M; BEITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIIEA0OBAHUIO (DU3UIECCKUX SIBJICHUHN U
MPOIIECCOB C WCHOJB30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEpPEHUU: TPU OSTOM
dbopmynupoBaTh MpoOJeMy/3ajlady W THUIIOTE3Y Y4eOHOro OHKCIEPUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYyIOBaHUS, MPOBOAWTH OMBIT U (HOpPMyITHpPOBATH
BBIBOJIBI; OCYIIIECTBIISATh MPSMbIC M KOCBEHHBIC H3MEPEHUS (PU3NUECKHUX BEIMYMH, IIPU 3TOM
BBEIOMPATH ONTHUMAJIBHBIN CTIOCOO M3MEPEHUS U UCIIOIh30BaTh N3BECTHBIC METOIBI OTICHKH
MOTPEIIHOCTe HM3MEPEHUH; HCCIENOBaTh 3aBUCUMOCTH  (DU3MYECKHX BEIUYHH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUW: TPU OTOM KOHCTPYHPOBATH YCTaHOBKY,
(bUKCUPOBATH PE3yJITATHI MOTYYEHHON 3aBUCUMOCTH (PU3MIECCKUX BEIMINH B BHUJIEC TAOJIAI
u rpaduKOB, JeNaTh BBIBOJBI IO pe3yjibTaTaM HCCIEIOBaHUsA; COOJ0IaTh MpaBuia
0e30macHOro Tpyjaa Npu MPOBEJACHUU UCCIECIOBAHUN B paMKax y4eOHOTO IKCIIEPUMEHTA,
yu4e0HO-UCCIEIOBATEIbCKOM UM TPOEKTHOW  ACSITENPHOCTH C  HCIOJB30BaHUEM
WU3MEPUTEITBHBIX YCTPONCTB U TAOOPATOPHOTO 000PYIOBAHUS; PEIIATh PACUETHBIC 3a]a4H C
SIBHO 3aJIaHHON (DU3UYECKON MOJIEIbI0, UCIOJIb3Ys (PU3NYECKHe 3aKOHBI U MPUHITUIIBI, Ha
OCHOBE aHaJiu3a yCJIOBUA 3a/1auyd BBIOUPATh (PU3MUECKYIO MOJIENb, BBIACIITH (PU3NYECKUE
BEITUYMHBI U POPMYIIBI, HEOOXOUMBIE TSI €€ PEIIeHHs, TPOBOIUTH PACUETHI U OIICHUBATH
peaTbHOCTh TIOJMYYEHHOTO 3HA4YeHUS (U3MYCCKOW BEIMYWHBI, peliaTh KadeCTBEHHBIE
3a/1auu: BHICTPAUBATh JIOTHUYECKH HETIPOTUBOPEUMBYIO LIETIOYKY PACCYKICHHM C OTIOPO Ha
M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU M (PU3UUYECKUE SIBJICHHUS;

WCIIONIb30BaTh TPU pEIICHUH YYeOHBIX 3aJad4 COBPEMEHHbIE HH()OpPMAIMOHHBIC
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMH U MIPEICTABICHUS yueOHOU
U HAy4yHO-TIOMYJSPHOM HWH(GOpMALMK, TMOJYYEHHOM U3 pa3jiNyHbIX HCTOYHUKOB,
KPUTHUYECKH aHAJIM3UPOBATh MOJIy4aeMyto HHPOPMaLUIO; OOBICHITh IPUHLHUIIBI 1€HCTBUS
MalifH, TPUOOPOB M TEXHUYECKMX YCTPOMCTB, pa3inyaTh YCIOBHUS HX OE30MacHOTO
UCTIONb30BaHUSI B TOBCEAHEBHOW JKM3HU; NMPHUBOIUTH MPUMEPHI BKJIAJa POCCHICKUX U
3apyOexHbIX YYEHBIX-QU3UKOB B pPa3BUTHE HayKH, B OOBSCHEHHE TIPOIIECCOB
OKpPY’KaIOIIeT0 MHUpa, B Pa3BUTHE TEXHUKU M TEXHOJOTH; UCIOIb30BaTh TEOPETHUECKUE
3HaHHA 10 (U3WKe B TIOBCEIHEBHON J>KM3HM ia oOecredeHusl Oe30MacHOCTH TpHU
oOpateHnu ¢ mpubopaMu M TEXHUYECKUMH YCTPONCTBAMHU, JUIsI COXPaHEHUS 30POBbS U
COOJII0OICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKpYXKaIOLIel cpesie; padoTaTh B IpyIIe
C BBIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJEH, IUIaHUpPOBaTh pabOTy TIpYMIbI,
paIMoHaIbHO paclpenesaTh 00S13aHHOCTH | TIAHUPOBATh JESATEIHHOCTh B HECTaHIAPTHBIX
CUTYaIlUsX, aIeKBaTHO OIICHWBATh BKJAQJ KaXKIOTO W3 YYaCTHHUKOB TPYIIIBI B pEIICHHE
paccMaTpuBaeMoM IPOOJICMEL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (ungposere)
Ne n/m o0pazoBaTelbHbIE
NMPOrpamMMblI Kontpoabubie | IlpakTnyeckue
Bcero pecypchbl
padoThI padoTsbI
Paznen 1. PUZUKA U METO/bI HAYYHOI'O IIO3HAHUS
bubnuorexa [JOK
11 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6anoreka LIOK
2.1 Kunemaruka 5 https://m.eds00.ru/7f41bf72
bu6anoreka LIOK
2.2 Husanuia 7 https://m.edso0.ru/7f41bf72
but6mmorexa [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f410f72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK

TEOPHUH

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



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

but6mmoreka [IOK

3.2 OcHOBBI TePMOAMHAMAKH 10 https://m.eds00.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bubnunoreka LIOK
3.3 ®a30BbIe IEPEXOIBI 5 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Pa3nen 4. JIEKTPOIUHAMUKA
bubmuorexa [JOK
4.1 OJleKTpoCTaTHKA 10 https://m.edso0.ru/7f41bf72
ITocTossHHBIN dIEKTpUYECKUN TOK. TOKHU B bubmuoreka [JOK
4.2 Pa3IMYHBIX Cpeaax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KITACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undpposbie)
Ne ni/m o0pa3oBaTe/bHbIE
NMPOrpamMmbl Koutpoabnbie | IlpakTuyeckue
Bcero pecypchl
padoThI padoThbI
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe noJjie. JIeKTpOMarHuTHast bubnuorexa [JOK
11 WHIYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4ecKHe U AIEKTPOMAarHuTHBIE bubnmnoreka [JOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHu4ecKue U 3JIEKTPOMAarHUTHBIE bubnnoreka [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 Onrraxa 10 3 https://m.eds00.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEUATIBHON TEOpUH
OTHOCHUTEILHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny 4
Pa3nen 4. KBAHTOBASI ®U3UKA
bubmuorexa [JOK
4.1 DJIEeMEHTHI KBAHTOBOM ONTUKU 6 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE SApO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmorexa [IOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 https://m.edso0.ru/7f41c97¢
Hroro no pazgeny 7
Pa3nen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bubnuoTteka
4 I[IOK
6.1 O6o0m1aro1iee TOBTOPEHHE
https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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ITOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

ara 0JINYECTBO YaCOB JIEKTPOHHbIE I (PpPOBbIE
i\ K nexTp $p
No oOpa3oBaTe/ibHbIE
. Tema ypoka KOHTpom’HpaKaneCKne pecypchbl
Bcero HbIe
padoThI
padoThI
1 04.09 ®dusnka — Hayka o npupoje. Haydnsie MeTobI 1 bubnmoreka [JOK
MO3HAHUSI OKPYKAOLIEro MUpa https://m.edsoo.ru/ff0c32e2
05. Ponep u MecTto ¢Gu3MKKM B (POPMHUPOBAHHWU COBPEMEHHOM|
2 09 HAyYHOW KapTUHBI MHpa, B MPAKTUYECKON NEATEIbHOCTH] 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c33e6
o e
11. Mexannueckoe JIBUOKEHUE. OTHOCUTENBHOCTD
3 09 MEXaHW4YeCKOro JBrkeHus. [lepemernienue, CKOpOCTh 1 bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ffoc3508
yCKOpEHHUE
4 12.09 |BBomHas KOHTpOJbHas paboTa 1 1 bubnmorexa [IOK
https://m.edsoo.ru/ff0c3620
5 18.09 |PaBHOMEpHOE MPSIMOIMHEHHOE JIBIKEHUE 1 bubnmnorexa [JOK
PaBHOYCKOpPEHHOE MPSMOJIMHEITHOE IBUKEHHE https://m.edsoo.ru/ff0c372e
6 19.09 [CoGonHoe nasneHue. Y cKOpeHrne CBOOOJHOTO MaJeHHs 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 25.09 [KpuBonuHeiiHOe 1BHXKeHUE. [[BIKeHHEe MaTepUabHOM 1 bubnnorexka [JOK
TOYKH I10 OKPY’KHOCTH https://m.edsoo.ru/ffOc3ada
8 26.09 | [Ipuatmn otHOCUTENbHOCTH [ anumes. 1 bu6mmoreka [JOK
9 02.10 WNHueprmanbHbIe CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
IlepBslii 3ak0H HproTOHA
10 03.1 Macca tena. Cuna. [lpuHuun cynepno3uuuu Cui. 1 bubnmnorexa [JOK
0 Bropoii 3akoH HeroToHa 11711 MaTepUaIbHOW TOYKU https://m.edsoo.ru/ff0c3be8
11 09.10 Tperuii 3akoH HproTOHA /U1 MaTepUAIbHBIX TOYEK 1 bubnnoreka [HOK
https://m.edsoo.ru/ffOc3be8
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10.1 3akoH BcemupHOTro TsiroteHus. Cumna Tsoxectu. [lepas bubnmoreka [JOK
12
0 KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
13 16.10 Cwita ynpyroctu. 3akoH ['yka. Bec tena bubnmoreka [JOK
https://m.edsoo.ru/ff0c3el8
17.10 Cuina tpenusi. Koapdunment tpenus. Cuna
14 corn OTiBJIeHH;I I qp)l(b BLII/I)KGHI/II/II) T€Ja B JKUJIKOCTU WUJIU bubmmorexa [IOK
P pra s https://m.edso0.ru/ff0c3f76
rase
23.10 [TocTymarenbsHOE M BpallaTebHOE ABUKEHUE
15 a6co§,:)THO TBE z[or(f) TleIa MOMeHHT cwibl. [liieyo cuiisl bubmaorexa LIOK
P . ' ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
24, Wmnynsc ~ MaTepuanbHOM  TOYKH,  CHUCTEMBI
16 10 MaTepuaibHbBIX To4eK. HMmmynbc cuibl. 3akoH bubmiorexa LIOK
COXpaHEHUS UMITyJIbca. PeakTHBHOE MBUKEHHE hitps://m.edso0.ru/ff0c43d6
17 06.11 Pabota 1 MOIITHOCTH CHITHI.
K o T bubnmnoreka [JOK
WHETHUYECKast YHEPTHSI MaTeE)I/IanLHOH touku. Teopema https://m.eds00.ru/ff0c4502
00 U3MEHEHUU KHUHETUYECKOW YHEPTUN
18 07.11 [TorenuuansHas sHEprUsl. bubnuoteka [JOK
13.11 [loTenumanpHas 3Heprust ynpyro nedopMHUPOBAHHOU https://m.edsoo.ru/ff0c461a
19 npyxussl. [loTeHumManpHas »SHeprus Teiaa BOIM3U
MOBEPXHOCTU 3eMIIH
14.11 ITorennuanbHbIe M HEMOTEHITHAIBbHEBIE CUIBL. CBI3b
20 paboTHl HEMOTEHITHAIBHBIX CUJI C U3MEHEHHUEM bubnmoreka [JOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/ff0c478c
COXPaHCHHS MEXaHUYECKOW YHEPTHH
20.11 JlaGopartopHas paboTa
21 «HccnenoBanue CBA3M pabOTHI CHIIBI C M3MEHEHUEM
MEXaHMYECKOM SHEPTUU Teja Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTay
99 21. Kontponbnast pabora mo Tteme «Kunemaruka. bubnmoreka [JOK
11 Jlunamuka. 3aKOHBI COXpaHEHHUSI B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
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27.11

OCHOBHBIE TOJIOXKEHHUS MOJICKYJISIPHOKUHETHYECKOM

bubmmnoreka [JOK

23 teopun. BpoyHoBckoe nBmkeHne. Juddysust https://m.edsoo.ru/ff0c4dc2
24 28.11 XapakTtep JBMKEHHUS U B3aUMOJCHCTBUS YaCTHUIL
BerecTBa. MoJie CTPOCHUS Ta30B, KUAKOCTEH U
TBEPIABIX TEN
o5 04.12 Macca monekyi. KonndectBo BemectBa. [loctosiHHas
ABoraapo
26 05.12 TennoBoe paBHoBecue. TemnepaTtypa
27 11.12 u e€ usmepenue. lllkana remneparyp Llenbcust
28 12.12 Wneansusiii raz B MKT. OcHoBHoe ypaBHeHue MKT bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde
18.12 AOconioTHasi TeMmIeparypa Kak Mepa cpeaHen
29 KMHETUYECKOM  DHEPrMM  JBWXKCHUS  MOJIEKYJI. Bubmzorexa LIOK
. https://m.edsoo.ru/ff0c511e
VYpasHenne MenjeneeBa-Knaneiipona
30 19.12 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
25.12 JlaGopaTtopHnast pabota
31 «MccnenoBanue 3aBHCHMOCTH MEXIY IapaMeTpamMu
COCTOSTHUS Pa3pEKESHHOTO Ta3ay
26.12 W3omponeccsl B UACAIBHOM ra3e M HMX TIpaduueckoe bubnuoreka [IOK
32 MIPEACTaBICHUE https://m.edsoo.ru/ff0c570e
09.01 B i
s entocoS e iwerteny, Koiiee 50 temiorst i paora Bubmioreca LIOK
) P ' https://m.edsoo.ru/ff0c5952
BryTpeHHss SHEpTUs 0THOATOMHOTO UJICATBHOTO Ta3a
15.01 bubnmuorexa [JOK
34 Buzbl Terionepenaiu https://m.eds00.ru/ffOc5c36
35 16.01 VnenbHast Tenno€MKOCTh  BemlectBa.  KoandecTBo Bbu6mmorexa LIOK

TEIUIOTHI NIPH TeIuIonepenaue. AnuabaTHBIN Mpolecce

https://m.edsoo.ru/ff0c5c36
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36 22.01 [lepBrIii 3aKOH TEPMOAMHAMUKY U €r0 IPUMEHEHNUE K bubnuoreka [IOK
H30IIpoLIeccCaM https://m.edsoo.ru/ff0c5efc
37 23.01 HeobOparumocTs niporieccoB B mpupozae. Bropoii 3akon bubnnoreka [JOK
TEPMOJMHAMUKHU https://m.edsoo.ru/ff0c6230
38 29.01 [Tpunnun nevicteus u KI1Jl TerioBoit MammHbI bubmuoreka [JOK
https://m.edsoo.ru/ff0c600a
39 | 30.01 [uxn Kapuo u ero KIT/I
40 | 05.02 DKOJIOTHYeCcKHe MPOOIEMbI TEIIOOHEPTETHKU
06.02 O6o6maromuit ypok «MonekynspHas ¢usnka. OCHOBBI bu6mmoreka [IOK
4l Te https://m.edsoo.ru/ff
PMOJIMHAMUKI ps://m.edsoo.ru/ff0c6938
10.02 KoHnTpoabHas padora o Teme «MonekyispHas Gu3HKa. Bbu6nunoreka LIOK
42
OCHOBBI TEPMOJTUHAMUKH https://m.edsoo.ru/ff0c6a50
12.02 [TapooGpazoBaHue U KOHJCHCAITHUS. bubnuoreka [IOK
43 Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
44 13.02 AOComI0THAs M OTHOCUTEIbHAS BIAXXHOCTh BO3yXa. bubnuoteka [JOK
Hacslensslii nap https://m.edsoo.ru/ff0c64d8
26.02 TBépnoe teno. Kpucramnmueckue u amopgHble Tena.
42 AHU30TpOIIUS. ~ CBOWCTB KPHCTAJLIOB. Kunkue bubmmorexa [IOK
https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEPHAITBI
43 27.02 [TnaBneHue u KpucTauM3aus. Y aeIbHas TeTUIoTa bubnmoreka [JOK
riasnieHus. CyOmumanus https://m.edsoo.ru/ff0c6708
02.03 bubmuorexa [JOK
44 YpaBHeHHe TEIUIOBOTO bananca https://m.eds00.ru/ff0c6820
45 04.03 OnexTpuzanus Tesl. DIeKTpUIecKuil 3apsa. JBa Buaa bubnnorexka [JOK
JIEKTPUUECKUX 3aps10B https://m.edsoo.ru/ffOc6bcc
16 05.03 [IpoBoAHMKY, TUAAEKTPUKU U MTOTYITPOBOIHUKHU. 3aKOH bubnnoreka [HOK
COXpaHEHUs AEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0c6bcc
47 11.03 B3aumopeiictBue 3apsaoB. 3akon Kynona. Toueunbiit bubnnoreka [HOK

AEKTPUYECKUN 3aps]

https://m.edsoo.ru/ffOc6ced
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12.03

Hanpsx€HHOCTh 2nexkTprudeckoro nois. [Ipuxnun

bu6mmoreka [IOK

48 CYNEPIOSHIIMK MMEKTPHHIECKIX MOTEH. Jlunum https://m.edsoo.ru/fOC6df2
HaINpPsHKEHHOCTH
49 18.03 Pabora  cmim  3IEKTPOCTATHYECKOTO  TIOJIS. bubnnoreka [HOK
ITorennuman. Pa3HoCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
19.03 IT
50 332(1)20):([)1({:?:::14%01(0; HOHeHmJE;;EeH;H qucxai bubmmorexa [TOK
p ' P https://m.edsoo.ru/ffoc7018
IPOHHIIAEMOCTh
01. N bubmuorexa [JOK
ol 04 InexTpoémKocTh. Konzencarop https://m.edsoo.ru/ff0c7126
59 02.0 DNEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa. DHEPTHS bubnnoreka [JOK
4 3apsKEHHOr0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 08.04 Jlaboparoprass paborta "HM3MepeHHE 3ICKTPOEMKOCTH bubnmoreka [JOK
KOHJIeHcaTopa" https://m.edsoo.ru/ffOc74f0
09.04 [TpyHIMN nelcTBHA M NPUMEHEHHE KOHJIEHCATOPOB, bubnuoreka [JOK
54
KOIIMPOBAJIBHOIO https://m.edsoo.ru/ff0c74f0
15.04 Y CTpOICTBO amnmnapara, CTpyWHOIr0 IpUHTEpa. bubnnorexka [JOK
55 DNEeKTpOCTaTUUECKas 3alluTa. 3a3eMJICHUE https://m.edsoo.ru/ffOc74f0
HIIEKTPONpUOOpPOB
16.04 ONEKTPUYECKUH TOK, YCIOBUS €ro CYHIECTBOBAHHS.
. bu6mmorexa [IOK
56 [Mocrosupii  TOK. Cmma  Toka.  Hampsbkenue.
https://m.edsoo.ru/ff0c74f0
ComnporuBnenue. 3akon Oma sl yuyacTKa Iernu
22.04 ITocnenoBarennHOE, napajuiebHOE, CMeEIIaHHOoe
57 COeMMHEHHE TpoBOMHUKOB. JlaboparopHass pabora bubmnorexa LIOK
https://m.edsoo.ru/ff0c74f0
«M3y4eHne cMenIaHHOTO COSTMHEHUST PE3UCTOPOBY
58 23.04 PaboTa 1 MOIITHOCTP AJEKTPHUYECKOTO TOKA. 3aKOH bubmmoreka [IOK

Ixoyns-Jlenna

https://m.edsoo.ru/ff0c7838
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29.04

3akon OMa AJid MOJTHOM (3aMKHYTOM) AIEKTPUUECKOM

nenu. Koporkoe 3ambikanue. Jlaboparopuast pabora bubnnoreka [HOK
59 1
«M3mepenne J/1C nucTouyHnKa ToKa U €ro BHyTPEHHETO https://m.edsoo.ru/ff0c7ae0
COIIPOTHUBIICHUS
30.04 C) é .
60 Samcioets conpormmicn weraion o1 1 biGnorexa LIOK
P https://m.edsoo.ru/ff0c74f0
temneparypbl. CBepXIIpOBOIUMOCTh
61 | 0605 [IpomexxyTodHast aTTecTanus 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c74f0
62 07.05 DJEKTPUIECKUN TOK B BAKyyMe. 1 Bu6orexa LIOK
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB https://m.edsoo.ru/ff0c84ae
13.05 IT 0
: oo, v s | e
pOBOA ) P pexoAa. https://m.edsoo.ru/ff0c82ba
[TonynpoBoIHUKOBBIE TPHOOPHI
14.05 ONEeKTpUY4ecKM TOK B pacTBOpax M  paclulaBax
64 SJIEKTPOJIUTOB OJEKTPOIUTHYECKA]  AUCCOIMAIINI 1 bubmorexa LIOK
P ’ P ' https://m.edsoo.ru/ff0c84ae
DIIEeKTPOIHN3
- 20.05 OnexkTpudeckuid TOK B Ta3ax. CaMOCTOSTENbHBIA U . Bu6miorexa IIOK
HECaMOCTOATENbHBIN pa3psan. Monnus. [1nazma https://m.edsoo.ru/ff0c86fc
21.05 DnekTpuueckue NpruOopbl U yCTPOMCTBA U UX
66 npakTudeckoe npuMenenue. [IpaBnna TexHukn 1
0e3011acCHOCTH
67 27.05 O60611eHne 110 TeMe «DNeKTpocTaTuka. IIocTOSHHBIN 1 bubnnorexka [JOK
NEKTPUYECKUN TOK. TOKH B pa3IM4HBIX CpeLax» https://m.edsoo.ru/ffOc8a8a
63 28.05 PesepBublii ypok. O6oOmarommii ypok mo temam 10 1 bubnuoreka [IOK

KJj1acca

https://m.edsoo.ru/ff0c8c56

Bcero yacos

68



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

11 KIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Jlata uugposbie
o Tema ypoka B Konrtposibnbie | TIpakTHyeckue | yayyeyus oOpaszoBaTe/bHbIE
cero
padoThbI padoThbI pecypchl
ITocTosAHHBIE MATHUTEL U UX

. B3aNMMOJICHCTBHE. MaFHHTHOG TToJIe. . Bu6mmorexa LIOK
BexTop MaruuTHON HHAYKIWMK. JIMHHK https://m.eds00.ru/ff0c9778
MarHUTHOW MHAYKIIUH
MarnuTHO€ 1M0JIe MPOBOAHUKA C TOKOM.

2 OmnbIT DpcTena. 1 bu6nmoreka [IOK
B3anMoieiiCTBIE IPOBOJHHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue bubnuotexa [JOK

3 MAarduTHOTO IOJIA KaTYIIKHA C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JleficTBMeE = MarHUTHOrO IIOJIS  HA
MPOBOJIHUK C TOKOM. Cuita Amriepa.

A JlaboparopHas paboTa L 1 bubnuotexa [JOK
«HccnenoBanue ACHCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

JleficTBMe MarHMuTHOTO MOJISI Ha

. JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY. L Bu6muorexa [IOK
Cuna Jlopenna. PaGora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHuTHas HHAYKIus. [lotok 1

BEKTOpa MarHUTHOM uHAYKIuu. I1C
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MHAYKIHMH. 3aKOH 3JIEKTPOMAarHuTHON
uHaykuun Papanest

JlaboparopHas pabora
«HccnenoBanne SIBJIEHUSI
3HeKTpOMaFHHTHOﬁ UHAYKI U

bubnunorexa LIOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHUTHOTO NOJIsL KaTYILIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudyeckue ycTpoOMCTBA U HX
IIPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, AIEKTPOIBUTaTENb,
YCKOPUTENIM 3JIEMEHTAPHBIX YacCTHIL,
WHIYKINOHHAs I1eYb

10

O6oOmatomuii  ypok  «MarHutHoe
I10JIC. 3H€KTpOMaFHI/ITHa$I I/IH}IYKHI/IH»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcab82

11

Kontponbnas  pabora 1o  Teme
«Mar»uuTHoe 107JI€E.
3H€KTpOMaFHI/ITHa$[ I/IH}lyI(III/Iﬂ))

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CBOOO/IHBIE MEXaHHYECKHe
kosnebanus. ['apmMoHnueckue
Kosie0aHusl. YpaBHeHue
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

but6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJIeOaHui Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MACCHI TPy3a»
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14

Koneb6arenbubiii KoHTYp. CBOOOHBIC
9JICKTPOMAarHuTHbIE  KOJcOaHUs B
UJICAJIbHOM KOJIeOATeIbHOM KOHTYPE.
AHaJ'IOI‘I/ISI Me)KI[y MCXAHUYCCKUMHU U
3JICKTpOMaFHI/ITHbIMI/I KOHGGaHI/IﬂMI/I

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B UJICATHBHOM
K0JIe0aTEIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[lpencraBieHne 0  3aTyXarolIuX
KOJIEOaHMSIX. BeiHyX1eHHBIC
MEXaHHYECKHE KoeOanus. Pesonanc.
BBIHY)XJIEHHBIE  DJIEKTPOMArHUTHBIC
KoJIeOaHus

bubnuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsiii Tok. CHHYCOUIaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEUCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEHUs

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IpousBoactso,
nepegaya u norpebiieHue
3JIEKTPUYECKON SHEPTUU

19

VYerpoiicTBo " MIPaKTHYECKOE
IIPUMEHEHHE DJIEKTPUUECKOIO 3BOHKA,
reHepaTopa  IEPEMEHHOI0  TOKa,
JMHUM 2JIEKTponepead

but6mmorexa [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
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AJIEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU

MexaHWUeCKUe  BOJIHBL,  YCJIOBHS
pacnpoctpanenus. [lepuoa. CkopocTb

bu6nunoreka LIOK

21 PaclpOCTpaHCHUS 1 JUIMHA  BOJIHBL https://m.edsoo.ru/ff0cca54
[Tonepeynsbie ¥ MPOIOTHHBIE BOJTHBI
3Byk. CkopocTh 3Byka. ['poOMKOCTBH bubnuotexa [JOK

22 3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIEKTPOMArHUTHBIC BOJTHBI, HX

23 cBoiicTBa U ckopocTs. Illkana But6mmoreka [IOK
37eKTPOMATHITHBIX BOJH https://m.edsoo.ru/ffOccfe0
[lpuHIMIBI ~ paguoCBsI3U |

24 TeneBuaeHus. Pa3Butue cpencrs
cBs3u. Pagnonokamus
Konrponsnas padora «Konebanus u bubmuoreka [JOK

25 BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimoniHENiHOE ~ pacIpOCTpaHEHHUE

2% CBETA B OJJHOPOJHOM CpeJie. Bu6aroreka LIOK
Todueunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue  cBeTa.  3aKOHBI

27 oTpakeHust cBera. IloctpoeHue Bubmmorexa LIOK
W306paKeHHuil B IIIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue CBETA. ITonnoe

- BHyTpeHHee oTpakeHue. [IpenenbHbIii Bu6moreka [[OK
yron TIOTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS

29 JlaboparopHas pabota «3mepenue bubmmnoreka [JOK
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IMMOKa3aTeyid MPEJIOMIICHUA CTEKIIA»

https://m.edsoo.ru/ffOcd67a

Jlunzel. [locTpoenue m3o0OpakeHUi B

30 muH3e. DopMyIa TOHKO JTHH3HL Brbmorexa [IOK
S https://m.edsoo.ru/ffOcddle
JlaGopaTopHas  pabora

31 «MccnenoBanue CBOKMCTB
M300paKeHUH B JIMH3AX»

Hucnepcus ceeta. ClI0KHBIN COCTaB
oenoro cBera. L[Ber. JlabopaTopHas

32 pabora «HaOmrogeHue aucnepcuu
CBETa»

HNurtepdepennus ceera. udpakmus bubmuorexa [IOK

33 cBeta. JludpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
[ToriepeyHOCTh CBETOBBIX BOJIH. bubnmnoreka [JOK

34 ITonspusanus csera https://m.edsoo.ru/ffOcf02e
OnTuueckue npuOOpbI U yCTPOUCTBA U

35 YCIIOBHS UX 0€30MacHOTO IPUMEHEHUS
['panuts! MPUMEHUMOCTH

36 KJlaccuueckoi mexanuku. [loctynaTsl Bu6moreka [[OK
CHCHHATEHON Teopun https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTEIBHOCTH OJJHOBPEMEHHOCTH.

37 3aMe/ieHHe BPEMEHH U COKpaIeHHE bubmorexa TIOK
JUTHHBI https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMIYJIbC PEISITUBACTCKON

38 yacTuipbl. CBI3b MacChl C SHEPTHEH U brbmiorexa LIOK
MMy TbCOM. DHEPTHS TIOKOS https://m.edsoo.ru/ffOcfc68

39 KoHnTtponbhas pabora «OnrTuka. bubnuorexa [JOK
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OcHOBBI cIElIMANIBHON Teopun
OTHOCHUTEJIEHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonbl. Popmyna [Tnanka. Dueprus u

bubnunorexa LIOK

40 HUMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTtkpeiTHE u UCCIICIOBAHNE

41 porosdpdexra. OnbiTer A. T. Bubmorexa IIOK
Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl porodddekra. YpaBHEHHE

42 DitumuTeiina 11a GotodddexTa. bubmiorexa [IOK
«Kpacuas rpasmnay» horosdderra https://m.edsoo.ru/ff0d015e
HaBnerne cera. Ombiter I1. H.

43 JlebeneBa. Xumudeckoe aeiictaue Bu6moreka [IOK
CBeTa https://m.edsoo.ru/ff0d04a6
TexHudeckne ycTpoucTBa H
MPAKTHYECKOE  MPUMCHCHHE:

44 doTodneMeHT,  (POTOJATUHK,
coJIHEeUHas 6aTrapesi, CBETOAHO/T
Pemenne 3amad mo Teme «DIeMEHTHI bubmorexa [JOK

45 KBAaHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Mopens aroma ToMcoHa. OnbITHI

46 Pezepdopna mo paccessHuo o-4acTHil. bubmrorexa LLOK

https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa
but6mmorexa [IOK

ar Llocrymatst bopa https://m.edsoo.ru/ff0d0afa
W3nydenue u moruomenne (HOTOHOB

48 IPH IIEPEXOJIE aTOMA C OAHOTO YPOBHS butmmorexa IIOK

SHEpPruu Ha Ipyrou. Buasl ciekTpos

https://m.edsoo.ru/ff0d0afa
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49

BoHOBEIE cBOiicTBa YyacTUIl. BOJIHEI

but6mmoreka [IOK

e Bporins.
KopnyckynsspHOBOJIHOBO#M
JTyaTn3M. CrionTannoe u

BBIHYXXJICHHOC U3IYUYCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAANOAKTUBHOCTU. OIBITHI
Pesepdopna mo onpeneneHuo cocraBa
PaauoOaKTUBHOTO U3ITYyYCHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CpoiictBa  anbpa-, Oera-,
raMMaun3J1yudCHUA. Bmmsgune
PaAMOaKTUBHOCTH HA JKHBBIC
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
Uzotomel. Anbda-pacman.

ONEeKTPOHHBIN u MTO3UTPOHHBIN
Oerapacnan. 'aMma-uzinyyeHue

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3M HYKIJIOHOB B sifipe.
Snepuple  peakiuu.  SAaepHblil
peaktop. [Ipo6iieMbl, MEPCIEKTUBHI,
SKOJIOTUYECKHE aCIEKThI SACPHOU
SHEPTEeTUKHU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HAOMIOICHUS U
PErUCTpPaLMK SJIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHaaMmeHTanbHbie
B3auMoaercTBHUA. ENMHCTBO
($u3nUeCcKOil KapTHHBI MUPAY»

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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Bun 3Bé3smHoro HebOa. Co3Be3gus,
SIpKI/Ie 3Bé3I[BI, IIJTaHETBI, UX BUAUMOC
nemkenne. ConHeyHas cUCTEMa

56

Comnune. ConHeunast akTUBHOCTD.
Hctounuk sHeprun CosHLA U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TTIABHOM
nocle0BaTeIbHOCTH. BHyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxxenue u nuxenne ConHua B
l'amaktuke. Tanaktuku. Yépnble
JBIPBI B IPAX TATAKTUK

59

Bceenennas. PazOeranue rajakThk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraramakTuka

60

Hepemennsie mpoOaeMbl aCTpOHOMHUHT

61

IIpomeskyTOoYHas aTecTanms

62

Ob6o6maromuit ypok. Ponb puzuku u
aCTPOHOMHUU B  HKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIMaJIbHOM WU
ATHYECKON cdepax esTeTbHOCTH
YeJI0BeKa




63

O6o6marmuii ypok. Poms u mecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

64

O6o06maromuii ypok. Posb

busznyecKoit Teopur B GOPMUPOBAHUHT
MpeCTaBICHUI 0 (buznyeckoi
KapTHUHE MHUpa

65

Ob6o06maromuit ypok. Mecto
($u3nyecKoil KapTUHBI MUpa B 0011IEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX IIPeACTaBICHUI
0 IIpUpoje

66

Mar»uTtHoe 1osJe.
DNeKTpOMarHuTHasE UHIYKITUS

67

Ontuka. OCHOBBI cHELUAIBHON
TEOPHUH OTHOCUTEITHLHOCTH

68

KBanToBas (puznka. JneMeHThI
ACTPOHOMMH U acTPO(PU3UKU

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O
HPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

. ®dwusuka, 10 kmace/ Kacesaos B.A., OGmiecTBO ¢ OrpaHMuE€HHON OTBETCTBEHHOCTHIO

«JIPODAY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

. ®dusuka, 11 kimacce/ Kacesanos B.A., O611ecTBO ¢ orpaHuYeHHON OTBETCTBEHHOCTHIO

«IPODA»; Akumonepnoe ooectBo «M3narenbetBo «IIpocBenienne»

METOJUYECKHUE MATEPHAJIbBI JIUUIA YUUTEJLA

[Iporpamma kypca ¢usuku s 10—11 knaccos. ba3oBblil ypoBeHb (aBTOp B.
A. KacpsHOB)

YMK «®Puzuka. 10 knacc. ba3oBblil ypoBEHb»

1. ®usuka. 10 kiacc. bazoBbiil ypoBeHb. YUEOHUK C AJIEKTPOHHBIM MPHIIOKEHUEM (aBTOP

B. A. KacbsiHOB).
2. ®usuka. 10 kmacce. bazoBsiit ypoBenb. Metoanueckoe mocobue (aBrop B. A. KacesiHoB).

3. ®uszuka. 10—11 xknaccel. ba3oslit ypoBeHs. TeTpaas 11 1a00paTOPHBIX PadOT (aBTOPHI

B. A. KacesHoB, B. A. KopoBuH).

4. ®uzuka. 10—I11 knaccel. bazoBsiii ypoBeHb. KoMmIiekT TeTpajieil i KOHTPOIbHBIX
pabot (aBTop B. A. KachsiHOB)

5. ®usuka. 10 kiace. JlunakTudeckue KapTouku-3aganus (aBTopel M. A.

VYmaxkos, K. M. Ymiakos).



YMK «®uzuka. 11 knacc. ba3oBblil ypOBEHb»

1. ®usuka. 11 kiacc. bazoBbiil ypoBeHb. YUEOHUK C AJEKTPOHHBIM MNPHUIIOKEHUEM (aBTOP

B. A. KacbsiHOB).
2. ®usuka. 11 kmacc. bazoBelil ypoBenb. Metoanueckoe nmocodue (aBTop B. A. KacesiHoB).

3. ®uszuka. 10—11 xknaccel. ba3oslit ypoBens. TeTpas 11 1a00paTOPHBIX PadOT (aBTOPHI

B. A. Kacbsinos, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. ba3zoBelii ypoBeHb. KoMIUIEKT TeTpajiel /uisi KOHTPOJIbHBIX

pabort (aBTopsl B. A. Kacesnos, . B. Urpsimios).
5. ®uzuka. 11 knace. Jlunaktuyeckue KapTouku-3aganus (aBTopel M. A.

VYmakog, K. M. Yiakos).

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1 http://nsportal.ru - conmanpHas ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - pusuka B mikose.

3 http://festival.1september.ru/articles/ - pectruBanp nemaroruyeckux uaeH

«OTKpPBITBIN YPOK».
4 http://www.fizika.ru/ - caiit myis yuureneit GU3MKK U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuansl o Gpu3HKe.
6 www . ege .edu.ru - uadopmalimoHHbii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomexnus [{OPoB



