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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mno ¢uszuke 0a30BOro ypoBHS Ha YpOBHE CPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHHUM U TPEOOBAHU K pe3yJibTaTam
OCBOEHHMSI OCHOBHOM 00pa3oBaTesbHON MporpaMmel, npeactaBieHHbIx B GI'OC
COO, a Takxe c yuérom (enepanbHOil paboyeil mporpamMmbl BOCIUTAHUS U
KOHIENIMHU MpernojaBanus yueOHoro npeamera «Puszmka» B 00pa30BaTelIbHbIX
opranuzamusax  Poccuiickonn ~— depepanuu,  peanu3yrOIIMX  OCHOBHBIC
o0Opa3oBaTebHbIE POrPAMMBI.

Copepxanue mnporpaMMmbl 1o (U3HMKE HaIpaBieHO Ha (OpPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyuennn uX (Qusnke Ha ©0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
JesTeNbHOCTHOrO  moxaxona. Ilporpamma 1o QU3MKE  COOTBETCTBYET
tpeboBanusm PI'OC COO kx miIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM PE3yJIbTaTaM O0YUEHHUS, a TAKKE YUUTHIBAET HEOOXOAMMOCTh
peain3alui  MEXMPEIMETHBIX CBsi3ed (U3HKKM C €CTeCTBEHHO-HAYYHBIMU
y4eOHBIMU TIpenMeTaMHu. B Hell ompenemnsitoTcsi OCHOBHBIE IEMH H3YYCHUS
¢bu3MKU Ha YpOBHE CpellHero o01iero o0pa3oBaHusl, IUIAHUPYEMbIE PE3YIbTaTh
OCBOCHMSI Kypca (PU3UKH: JUYHOCTHBIE, METAlpeIMETHbIe, MpEAMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma no pusuke BKIIOYAET:

e IUJAaHUPYEMBbIE pe3yJbTaThl OCBOCHUS Kypca Gu3uku Ha 0a30BOM

YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI M0 T0JlaM 00YUCHHUS;

e cojepxaHue yueOHOro npenMera «@u3nkay 1Mo rojgam oOydeHus.

du3rka Kak Hayka o HauOoJsiee OONIMX 3aKOHAX MPHUPOBI, BBHICTYIAs B
KayecTBEe Y4YeOHOro MpeaMeTra B IIIKOJe, BHOCUT CYIIECTBEHHBIH BKJIaa B
cucTeMy 3HaHUU 00 okpyxkawomeMm wupe. IlkonpHbI Kypc (usukm —
CUCTEMOOOPA3yIONIUil  JUIsl  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHIA,
U3y4aeMbIX XUMHEH, Ouojoruel, Qusnueckoil reorpadueii U acTpOHOMHUEH.
Hcnonb3oBanrne W aKTHBHOE TMpPUMEHEHHWE (PU3MUECKUX 3HAHUM OmpeenseT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEPreTHuKw,
TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJY4YEHUS! HOBBIX MaTEPUAJIOB C 3aJaHHBIMU
cBOiCTBaMH © Jpyrux. W3yueHune (U3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMUpOBaHNE €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa O0OydYaroluxcsi, B
dbopMupoBaHMe yMEHUW TPUMEHATh HAyYHBIH METOA TIO3HAHUSA TMpHU
BBITIOJTHEHUY UMHU YY€OHBIX UCCIIEAOBaHUM.

B ocHOBy kypca (pu3mku 11 YPOBHS CPEIHETrO OOIero oOpa3oBaHUS
MOJIOKEH psii UAEH, KOTOpPble MOXXHO pacCMaTpuBaTh KaK MPHUHIUIIBI €ro
MTOCTPOCHHUSI.

Hoes yenocmuocmu. B COOTBETCTBUU C HEW KypC SBIISIETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COACPKUT MaTepuall W3 BCEX Pa3AeiioB (U3HUKH, BKIIOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBUKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBUM C HEW MmaTepuan Kypca (QU3UKH
o0benMHEH BOKPYr (GU3NUECKHX Teopuid. Bemymmwm B Kypce SBISETCS
dbopMupoBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEIIECTBE U
ToJe.

Hoes cymanumapuszayuu. E€ peanuzanus NpeaIioyiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTeHIMana (U3NYECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3uKu C pa3BUTHEM OOIIEeCTBa, a TakKXe C MHPOBO33PECHUYCCKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaAMH.



Hoess npuxnaounou nanpasnennocmu. Kypc Gusuku mnpesamnonaraet
3HAKOMCTBO C IIUPOKMM KPYroOM TEXHHYECKMX W  TEXHOJIOTHYECKUX
NPWIOKCHUH U3YUYCHHBIX TCOPUI M 3aKOHOB.

Hoes skonoeuzayuu peannusyercss MOCPEACTBOM BBEICHUS JIIEMEHTOB
COJIEp)KaHUSI, TIOCBSIIEHHBIX HKOJOTMYECKUM TMpOoOIeMaM COBPEMEHHOCTH,
KOTOPBIC CBS3aHBI C PA3BUTHEM TCXHUKH M TEXHOJIOTHMH, a TaKXKe 00CYXKICHHS
npobjieM  palMOHAIBHOTO  MPHUPOJNOMNONB30BAHUS U AKOJOTHYECKON
0€30MacHOCTH.

Crep>kHEBBIMH 3JIEMEHTaMHU Kypca (U3WKH Ha ypOBHE CPETHEro OOIIero
00pa3oBaHMs SIBISIFOTCS U3HYECKHE Teopuu (PopMUpOBaHUE TIPEICTABICHUNA O
CTPYKTYype MOCTPOCHUS PU3NIECKON TeOpHH, poiu (hyHIaMEHTAIbHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMCHHBIX TIPEJCTABJICHUSAX O TMPHUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPHUH, IS ONHCAHHUA eCTECTBEHHO-HAYUYHBIX SIBICHUUA U
IIPOIIECCOB).

CHUCTeMHO-AEATENIbHOCTHRIN TOAX0A B Kypce (u3uku peanusyercs
OpeXJae BCEro 3a CYET OpraHM3alMi JKCIEPUMEHTAIBHOU JeATeTbHOCTH
obyuaroruxcs. Jms 6a30Boro ypoBHs Kypca (DH3UKH — 3TO HCIOIB30BaHUE
CUCTeMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB W JIA0OPATOPHBIX
pabot, KOTOphle B MporpamMme 1o (¢U3MKE OOBEAUHEHBI B OOIIMH CITHCOK
YUYEHUYECKUX TPAaKTHUECKUX paboT. BeimeneHne B yKa3aHHOM TEepeyHE
1a00paTOPHBIX paboOT, MPOBOIUMBIX JIJISi KOHTPOJIS M OIIEHKH, OCYIIECTBIISICTCS
y4aCTHHUKAaMHU  00pa30BaTeIbHOrO0 TpoIlecca HCXOAS W3  OCOOSHHOCTEH
IUTAHUPOBAHUSA W OCHalleHus kabuHera ¢usuku. [Ipu sTom obecrneunBaeTcs
OBJIaJICHUE OOYYAIOIIMMHCS YMEHUSMH MPOBOJUTH KOCBEHHBIE W3MEPEHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (DU3NYECKUX BEITUYMH M TTOCTAHOBKY OIIBITOB IO
NPOBEPKE MPEIIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHWE yHENseTCs PEIICHUI0 PACYETHBIX M KaYECTBEHHBIX
3anay. [Ipu aTOM A pacu€THBIX 3a71a4 MIPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO
3alaHHON  (DU3MYECKOW MOENbI0, TO3BOJAIONINE TPUMEHATh H3yUYCHHBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 pasjeiia Kypca, TaKk U UHTErpupys
3HaHWSI W3 Pa3HbIX pasnenoB. [l KadecTBEHHBIX 3a7a4 MPUOPUTETOM
SBJISIFOTCSL 3aJlaHHsl HAa OOBSICHEHWE TMPOTEKaHWs (PU3UUECKHUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrone BbIOOpa (GU3UICCKON MOJICIIH
JUTSI CUTYaIlui TIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanuamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY O0O€CIeueHHI0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
¢u3MKu Ha YpOBHE CpemHero oOIero oOpa3oBaHUs [OJDKEH H3ydaThCs B
YCIIOBHSIX TIPEIMETHOTO KaOWHEeTa (PM3UKHU WU B YCIOBHSIX MHTETPUPOBAHHOTO
KaOuMHeTa MpPeIMETOB €CTeCTBEHHO-HAy4YHOro IMKiIa. B kaOunere Qusuku
JOJKHO OBITh HEO0OXOIUMOE JTabOpaTOpHOE OO0OpPYAOBAHHME ISl BBITTOJHCHHS
YKa3aHHBIX B TpOrpaMMe 1O (U3NKE YYCHHUECKHX TMPAKTHYECKUX DPAbOT U
JEeMOHCTPALIMOHHOE 000pyIOBaHUE.

JlemoHCTpanmonHoe 00OpynoBaHWE (POPMUPYETCSI B COOTBETCTBUH C
MPUHITUIIIOM MHWHHMAJIBHOW JIOCTATOYHOCTH H O0ECTIeUYMBAET IMOCTAHOBKY
MEPEUNCICHHBIX B TIpOrpaMMe MO0 (PU3MKEe KIIOYEBBIX IEMOHCTPAIMA IS
WCCJICMOBAHNUS HW3YYaeMbIX SIBICHUHM W TPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTATbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHA.

JlabopatopHoe 00OpymOBaHHME ISl YYEHUYECKUX TPAKTHUYECKUX padoT
dbopMupyeTCs B BHJIE TEMATHICCKUX KOMIUICKTOB M 00ECTICUNBACTCS B pacyETe
OJTHOTO KOMIUIEKTa Ha JABYX OOydJarommxcs. TemMaTHYecKue KOMIUICKTHI
1abopaTOPHOTO O0OOPYIOBAHUS JTOJDKHBI OBITH TIOCTPOCHBI HA KOMIIJICKCHOM



UCIOJIb30BaHUM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(PPOBBIX JabopaTopuil.
OCHOBHBIMHM LIENIIMH U3yU€HUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMHupOBaHHE HHTEpECca M CTPEMIICHHSI OOYYaromUXCs K HayYHOMY
U3YYCHHUIO MPUPOIBI, PA3BUTHE MX HHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHC TMPEACTABICHUHA O HAyYHOM METOJIC IO3HAHUA U
(bopMHpOBaHUE HCCICAOBATEILCKOTO OTHOIICHUS K OKPYXKArOIUM
SIBJICHUSIM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pPe3ysibTaTa W3y4CHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHupOBaHWE YMEHUH OOBSCHATH SBJACHUS C HCIOJb30BAaHUEM
(bU3HUeCKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE TIPEACTABICHUA O POJIM (PU3UKM JJI Pa3BUTHS JAPYTHX
CCTCCTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOT HH.

JlocTkeHune 3TuX 1eieid 00ecreunBaeTCsl PeIeHUEM CIEAYIONINX 3a1a4 B
npolecce u3y4eHust Kypca GU3UKu Ha YpOBHE CPEHEro 00IIero oopa3oBaHus:

npuoOpeTeHHEe  CHUCTeMbl  3HaHUKW 00  0o0mmuX  (U3UYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHaX, TEOpHUsAX, BKIKOYas  MEXaHUKY,
MOJIEKYJISIDHYIO (PU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (GU3HUKY U
DIIEMEHTHI aCTPODU3UKH;

dbopMUpOBaHHUE YMEHUW TMPUMEHSATH TEOPETUYECKHE 3HAHUA IS
OOBsCHEHUST (PU3UYECKUX SBICHUUA B TMPUPOAE U JJs TPUHATHUS
IIPAKTUYECKUX PEUICHUU B IOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PA3JIUYHbIX 3a7a4 C SBHO 3aJaHHOU
dbusznueckoil MoJENbI0, 3a7ad, MOAPa3yMEBAIOUIUX CAMOCTOSTEIHLHOE
co3JiaHue (PU3MIECKON MOJICIIH, aJICKBATHOM YCIOBUSIM 33J1aUH;
NOHUMaHue (PU3NYECKUX OCHOB U MPHUHIIMIIOB JACHCTBUS TEXHUYECKHUX
YCTPOMCTB M  TEXHOJOIMYECKUX IIPOLECCOB, HUX BIHUSHHUSI Ha
OKPYXaKULIYIO Cpeny;

OBJIQJICHUE METOJIAMHU CAMOCTOSTEIIBHOIO IUNIAHUPOBAHUS U IPOBEACHUS
(bu3nUecKNX SKCIEPUMEHTOB, aHaM3a U HHTEPIIPETAIIUU HHPOPMAIIUH,
ONpPEAEIEHUs JOCTOBEPHOCTH MOJIYYEHHOT O PE3yJIbTaTa;

cO3aHue YCJIOBHM TS pa3BUTUA YMEHUI IIPOEKTHO-
VCCIIEIOBATENBCKOM, TBOPUYECKOU IEATENBHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHEro OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kmacce — 68 yacoB (2 yaca B HeJeNi0),
B 11 kmacce — 68 yacoB (2 4yaca B HEAEIIO).

[Ipennmaraemeiii B mporpamMme mo (U3WKE MEepedYeHb JTa0OPaTOPHBIX U
MPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JElIaeT BHIOOD
MPOBENCHNUS JTa0OPATOPHBIX PAadOT M OMBITOB C YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEN 00 y4arOIINXCSl.



COAEPKAHUE OBYUEHUA
10 KUIACC

Pazgen 1. @u3uka v MeTOIbI HAYYHOI'0 MMO3HAHMS

®usuka — Hayka o npupoje. HayuHble METOAbl MO3HAHUS OKPY>KaIOIIEro
mupa. Posib 3KCrepUMEHTa W TEOpUHM B IMPOLECCE IIO3HAHUS TPUPOJIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MopenupoBanue pu3nuecKux sSBICHUMN U MpolrieccoB. HayuHbie THTIOTE3bI.
dusznyeckue 3aKOHBI U TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB. [IpMHIIMIT COOTBETCTBUS.

Ponbs u Mecto ¢uzuku B popMHUpPOBAHUM COBPEMEHHON HAyUYHOW KapTHUHBI
MHUpA, B TPAKTUYECKOMN AEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHasioroBeie M LHU(PPOBBIE H3MEPHUTEIbHBIC TPHUOOPHI, KOMITHIOTEPHBIC
ATYUKH.

Pa3pgea 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe nBuxkeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBUKEHUS.
Cucrema orcuéra. TpaekTopus.

[Tepemernienne, cKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MAaTE€pUaAIbHOW TOYKHM, UX MPOECKLIMUU HAa OCHU CHCTEMBI KOOpJAWHAT.
CroxeHue nepeMeIieHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEIHOE nBIKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, IIYTM U IE€PEMEIIECHUS
MaTepuaJIbHON TOUKH OT BPEMEHH.

CBobomHoe najzeHre. Y CKOpeHHe CBOOOTHOTO A ICHHUS.

KpuBonunenHoe nBuxeHue. JIBW)KEHUME MaTEpUAIIBHOM TOYKH 10
OKPYKHOCTH C TIIOCTOSIHHOW II0 MOIYJI CKOPOCTBI. YTJOBas CKOpPOCTb,
nuHelHas ckopocTh. Ilepruon m yactora oOpamenus. LleHTpocTpemMuTensHOE
YCKOpEHHUE.

TexHuuecKkne yYCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIUIOMETD,
JIBW>KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE ITEPEIAYH.

Jlemoncmpayuu

Mopenp CUCTEMBI OTCUéTa, WJLTIOCTpalUs KUHEMAaTHUYECKUX
XapaKTEePUCTUK ABUKEHHUSI.

[IpeoOpa3zoBanre IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO34yX€ U B PA3pEKEHHOM IMPOCTPAHCTBE.

HaGmronenne nBwxeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU3OHTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaiCHUS.

Hanpagnenue ckopocTu npu ABHKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmuvie padomul

N3ydyeHne HEpaBHOMEPHOTO JBWXKEHHS C  LEIbK0  ONPEACICHHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBaHne COOTHOWIEHUS MEXIY NyTSAMH, NPOWJICHHBIMU TEIOM 3a
MOCJIEIOBATENbHBIC PAaBHBIE IPOMEXKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM
JBW>KEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3yueHne nBMKEHUS IIapUKa B BI3KOU KHJIKOCTH.

N3ydyenune nBmkeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

IIpunnun  orHocurensHOCcTH  ['aymuiess.  IlepBeii  3akoH  HeroToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwma. Ilpunuun cynepno3uiuu cui. BTopoil 3akoH
HproToHa 14 marepuanbHOM TOYKM. Tperunt 3akoH Herorona mis
MaTepUalbHbIX TOUCK.

3akoH BceMmupHOro TtaroreHus. Cuia Tskectu. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenusi (1okosi, CKOJbXeHUs, kaueHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokost. Koaddunuent
TpeHus. Cuia CONpOTUBIIEHUS NIPU ABWKEHUH TEJa B )KUJIKOCTH WJIM Tase.

[TocTynarenpHOE U BpalllaTelbHOE JIBHKEHHE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT cuiibl OTHOCHUTENIBHO OCU BpauieHud. [lmeyo cuibl. YcioBus
paBHOBECHS TBEPIIOTO TENA.

TexHuuecKkne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: IOALIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHrE UHEPLIUH.

CpaBHeHUE Macc B3aMMOJICHCTBYIOIIMX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehOpMaIlii.

HesecomocTts. Bec Tena npu ycKOpeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomoi

N3yuyenue nBmkeHus Opycka 1o HaKJIOHHOW TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasIie, OT ux AehopMalnH.

HccnenoBanne ycioBUK paBHOBECUS TBEPAOrO TeEJA, HMMEIOIIETO OCh
BpAILICHUSI.

Tema 3. 3axonvl coOXpaneHusn 6 Mexanuke

NmMmnynbc mMaTepuanbHOM TOYKM (Te€na), CUCTEMbl MATE€PUATIbHBIX TOYEK.
NmMmnynbc cuiibl 1 U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs HMITYJbCa.
PeaktuBHOE BMXKEHME.

PaGota cusbl. MOIITHOCTH CHJTBI.

Kunernueckas sHeprusi marepuanbHOi TOouku. Teopema 00 H3MEHEHUU
KUHETUYECKOW SHEPTUM.

[TorennuanbHas DHEPIHUs. ITorennmanpHas DHEPrus YIIPYrO
neopMHUpPOBAHHON TPYXHWHBL. [loTeHIManbHAas DJHEpPrus Tela BOJHM3U
MMOBEPXHOCTHU 3EMIJIH.

[loreHunanbHple U HENOTEHIMAJIbHbIE  CWibl. CBsI3b  paboOTHI
HEMOTEHIHUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW 3HEPTUU CHUCTEMBI TEI.
3aKOH COXpaHEHUS] MEXaHUYECKOU YHEPTHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpoUCTBa U IPAKTUYECKOE MPUMEHEHUE: BOTOMET, KOIIED,
MPYXKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.



PeakTuBHOE NBUXKEHUE.

[Tepexon MOTEHIMATIBHON YHEPTUHN B KHHETUYECKYIO U 0O0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomoi

N3yyenue abCOMOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO BYX OJMHAKOBBIX
HUTSHBIX MAsTHUKOB.

UccnenoBanne cBsizM pabOThl CUJIBI C HU3MEHEHHEM MEXaHHYEeCKOU
SHEPI'UM TEJIa HA IPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJgekyasipHast Qu3nKa U TEPMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIEC TIOJIOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOpUU M UX
OMbITHOE OOOCHOBaHMe. bpoyHoBckoe pBwxkeHue. [uddysus. Xapakrep
JBW)KEHUSI U B3aMMOJICHCTBUS YacTHI[ BenlecTBa. Mojelu CTPOCHUSI Ta3oB,
KHUJIKOCTEH M TBEPJBIX TeI U O0BSICHCHUE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozeneid. Macca u pasmepsl moisiekyid. KomuuectBo BemiectBa. IlocTtostHHas
ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e wu3Mmepenue. Illkama
temnepatyp Llenbcusi.

Mogaens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-
KMHETUYECKON TEOPHHU HJICAIbHOTO raza. AOCONIOTHAs TeMIleparypa Kak mepa
CpeaHe KUHETMYECKOW SHEPruM TEIUIOBOro JBMKEHUs 4dacTull raza. Illkana
temriepatyp KeneBuna. ['a3oBbie 3akoHbL. YpaBHeHHE MeHaeneeBa—
Knaneiipona. 3akon JlaneToHa. M30mpoiiecchl B HAcaIbHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM  BeIlecTBA. [ 'paduueckoe TPEACTaBICHHE H30IMPOIECCOB:
U30TepMa, U30X0pa, u3o00apa.

TexHUYeCKHe YCTPOWCTBA W MPAKTUUECKOE IPHUMEHEHUE. TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, doTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHECHU.

OmnbiThl 110 MU PY3UHN )KUAKOCTEH U Ta30B.

Mojenb OpOyHOBCKOI'O IBHYKECHHUS.

Mogenp onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICUCTBUA.

Mojenb, WITIOCTpUpYIOIIas MPUPOY AaBJICHUS Ta3a Ha CTEHKU COCY/Ia.

OnpIThl, WUTIOCTPUPYIOIIHME YPAaBHEHUE COCTOSHUSI HJICAIHLHOIO TIasa,
H30IPOLIECCHI.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HUccnepoBanne  3aBUCHMOCTM  MEXJAY  MAapamMeTpaMu  COCTOSTHHS
Pa3pEKEHHOrO rasa.

Tema 2. OcHoebl mepmoOuHaAMUKU

TepMmoguHamuyeckas CHUCTEMA. BryrpeHnnsis SHEPTUA
TEPMOJAMHAMHUYECKON CHCTEMBI M CIocoObl e wu3MeHeHus. KoimdecTBo
TEIJIOTH W paboTa. BHyTpeHHssT SHEpPrusi OJHOATOMHOIO HJACaJIbLHOTO Trasa.
Bupapl Temtonepenaun: TEIONPOBOAHOCTh, KOHBEKIIUS, U3JTyUCHHE. Y IeNIbHAs
TEIIOEMKOCTh BelllecTBa. KOIM4uecTBO TEIIOTHI IPU TEILIONEpEIaye.



[Tonsatue o0 amuabatHoM mporiecce. [lepBhiil 3aKOH TEPMOJAMHAMUKH.
[IpumMeHeHue epBOro 3aKoHa TEPMOJMHAMUKH K u3omnpoiieccaM. ['paduaeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmMoanHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TennoBele  MamuHbl. [IpUHIMOBI  [EWCTBUSA  TEIUIOBBIX  MAlIUH.
[IpeoOpazoBanusi dHEpruu B TEIUIOBBIX MaruHax. KoadduimeHnt monezHoro
neiictBus teroBoil MamuHbl. [{ukn KapHo u ero xoadduirieHT moie3Horo
JEUCTBUS. DKOIOTUYECKHE MPOOJIEMbI TETIOIHEPTETUKH.

TexHuueckre ycTpoWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CTOpaHusi, ObITOBON XOJOIUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHenne BHYTpEeHHEH HSHEPryuu Tela MPU COBEPIICHUH PabOThl: BBUIET
npoOKu K3 OYTBUIKM MO JIEWCTBHEM CKAaTOro BO3/lyXa, HarpeBaHue a¢upa B
JATYHHOU TpYyOKe MyTEéM TpeHUs (BUICOAEMOHCTPAIIHS).

N3meHenne  BHYTpEeHHEW  dSHepruv  (TeMmrepaTypbl) Telna  IpH
TerIonepeaaye.

OmpiT 1o aanabaTHOMY pACIIUPEHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu mapoBod TypOWHBI, JIBUraTeisi BHYTPEHHETO CrOpaHwus,
PEAaKTUBHOIO IBUTATES.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

N3mepenune yaenbHOM TEMI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanus eéeuecmea. Dazoevie nepexoovl

[TapoobpazoBanue u koHneHcamus. Mcnapenne u kunenue. AOGCOTIOTHAS
Y OTHOCHUTENBHAS BJIIAXKHOCTh BO3ayxa. HacellieHHbIN map. YaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT JTaBJICHHUS.

Tépnoe tenmo. Kpucrammmyeckue u amopdHbie Tena. AHH3OTPONUS
CBOMCTB KpucTaiuioB. JKuakue Kpuctamibl. COBPEMEHHbIE MaTEpUaIbI.
[1naBneHue u KpucTaIU3anus. Y ieJabHas Teriora miasieHus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHudyeckre ycTpoWCTBa U MPAKTHUUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAIIOPUMETP, TEXHOJIOTUU MOJIYYEHHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJI€ HAHOMATEPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObI U3MepeHus BIaKHOCTH.

HaGnronenune HarpeBanus U MyIaBiIeHUs] KPUCTAUNIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUuCTaIoB.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomwi

N3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Pa3nen 4. JinekTpoauHaAMHUKA

Tema 1. dnexkmpocmamuxa

Onektpuzauus Tel. OJIEKTpUYecKuid 3apsana. JlBa BHIA 3IIEKTPUYECKHX
3apsiioB. [IpOBOJHUKY, NUAIEKTPUKUA U MOIYNPOBOAHUKHU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOr0 3apsija.

BsaumopneiictBue 3apsaoB. 3axkoH KynonHa. TodeuHBI 3eKTpUYECKUI
3apsi. DnekTpuyeckoe noje. Hanpsk€HHOCTH 3ekTpuyeckoro nosst. [Ipunnun
CYIEpHO3ULIAU BJIEKTPUYECKUX MOJIEN. JIvanmn HaNpsHKEHHOCTHU
AIEKTPUYECKOTO MOJISL.



Pabora cun anekrpocrarnueckoro mons. Ilorenmuman. PasHocTh
noTeHIMaI0B. [IpOBOJHUKM M JHMAJIEKTPUKUA B IJIEKTPOCTATUYECKOM TIOJIE.
JvsnekTpuyeckas NpOHUIIAEMOCTb.

DIIEKTPOEMKOCTD. Konnencarop. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOopA.

TexHuuecKne yCTpPOMCTBAa M MPAKTUYECKOE MPUMEHEHHE: SJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN alapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO Y MPUHLIMIT IEUCTBUS JEKTPOMETPA.

B3anmopelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DJeKTpocTaTuuecKas 3amura.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh AJEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOWAau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U IUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomwl

N3MmepeHnne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuyeckuit mok. Toku 6 paziuunsix cpedax

DJIEKTPUUECKU TOK. YCJIOBUSL CYILIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [TocToSIHHBIN TOK.

Hanpspxenne. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUUECKOE CONPOTHUBJIEHUE. YEIbHOE CONPOTHUBICHUE BEIECTBA.
[TocnenoBarenpHOE, MapAILIEIBHOE, CMEIIAHHOE COEAUHEHNE IPOBOIHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
3JIEKTPUYECKOr O TOKA.

DJNEKTPOJBIKYIIAsA CUJIa U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akon Owma 11 NOoJHOM (3aMKHYTOM) »iekTpudeckord 1menu. KopoTkoe
3aMbIKaHHE.

DNEKTpOHHAsT  MPOBOJUMOCTH  TBEPIABIX  METAUIOB.  3aBHCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TemMIepaTypbl. CBEpXIpPOBOJUMOCTb.

DIEeKTpUUECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX IMYYKOB.

[TonympoBoguuku.  CoOCTBeHHass W NpPUMECHas  MPOBOJAUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBEIE IPHOOPHI.

ONEeKTpUUECKU TOK B pacTBopax M paciiiaBax dJIEKTPOJIUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DNIeKTpUUYECKUM TOK B razax. CaMOCTOSATENIbHBIN U HECAaMOCTOSTEIbHBIN
pazpsaa. Monnus. [Liazma.

TexHudyeckre YCTpPOICTBA M MPAKTUUYECKOE NPUMEHEHHE: aMIlepMETp,
BOJIBTMETP, PEOCTaT, HCTOUYHUKUA TOKa, 3JIEKTPOHATrPEBATENIbHBbIE MPHUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBJIEHUSA, BAKYYMHBIN
WO, TEPMHUCTOPHI H  (POTOPE3UCTOPHI, MOIYIPOBOJHUKOBBIA  JHO,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS! IUJIUHIPUUECKUX MPOBOJHUKOB OT JJIUHBI,
TJTOIIAV TTONIEPEYHOr0 CEYCHUS U MaTepuala.

CMmemaHHOe COEAUHEHUE MTPOBOITHUKOB.



[IpsiMmoe wu3MepeHue HIIEKTPOJABMKYIIEH cuibl. KopoTkoe 3aMblKaHHE
rajbBaHUYECKOI'0 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COMPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa U IpOBOJAUMOCTb BO31yXA.

OIHOCTOPOHHSISI MPOBOJIUMOCTD JTUOJA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne cMemaHHOro COEAMHEHNS PE3UCTOPOB.

N3MepeHne 351eKTpOIBUKYILEN CHUJIbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnku 6a3oBoro yposHs B 10 kiacce oCyIiecTBISETCs C
Y4ETOM COJIEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTHKH,
OuMoI0ruY, XUMHH, reorpadui U TEXHOJIOTUH.

Meosicnpeomemmnule nonamus, CBSI3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAY4YHbIA (akT, TUNoTe3a, pu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOACHHUE, SKCIIEPUMEHT, MOJECIIUPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pemieHde CHCTEMbl YypaBHEHUM, JIMHEWHas (QyHKIIMS,
napabona, runepbona, uX TrpadUKM U CBOKMCTBA, TPUTOHOMETPUUECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHIeHC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUYECKOE TOKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAHHAT,
CJI0’KEHHE BEKTOPOB.

buonocusa: wmexanumdeckoe IBWIKEHHWE B JKHBOM mpupoxae, auddysus,
OCMOC, TEIUIOOOMEH J>KHMBBIX OpPTraHW3MOB (BHJBI TEIUIONEpPEAauH, TEIJIOBOE
PABHOBECHE), JIIEKTPUUECKHE SIBJICHUS B KUBOM MIPUPOJIE.

Xumus: DTUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeE,
KUJKOCTEH U ra3oB, JIEKTPUUECKHE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS
JUCCOLMALNS, TAIbBAHUKA.

l'eoepaghus: BnaxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

TexHnonoeus: mpeodpa3oBaHUE NBMKEHHUM C UCTIOJIb30BAHIEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, MONIIUITHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS
UMITYJIbCa B TE€XHHUKE (pakeTa, BOAOMET W JIPyrue), ABUTATEIb BHYTPEHHETO
CcropaHusi, TmapoBas TypOWHA, OBITOBOM XOJOJWIHHUK, KOHJIHUIIUOHED,
TEXHOJOTMU TIOJIYYEHUSI COBPEMEHHBIX MAaTEpPHAIOB, B TOM  YHCIE
HAaHOMATE€pPUAJIOB, W  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHUYECKAsl  3allWTa,
3a3eMJICHUE AIIEKTPONPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANEKTpOHArpeBaTeIbHble  OPUOOPBI,  BJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
rajbBaHUKA.

11 KIIACC

Pasznen 4. DinekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmpoMacHUMHAA UHOYKYUS

IlocTositHHBIE MarHUTBL. B3auMoOAeNCTBHE TOCTOSIHHBIX  MAarHUTOB.
MarnutHOe mnose. BekTop MarHuTHOM HMHAYKUMH. [IpuHuun cynepno3uuuu
MAarHWTHBIX NoJied. JINHMM MarHuTHOM MHAYKUMU. KapThHa TMHANW MarHUTHOU
WHIYKIWH TOJI IOCTOSHHBIX MarHATOB.

MaruutHOE 1OJNIE€ NPOBOJHHMKA C TOKOM. KapTmHa nwHWNA HMHIYKIUU
MAarHWTHOI'O TOJIS JUIMHHOTO MPSIMOI0 NPOBOJHMKA M 3aMKHYTOT'O KOJIBIIEBOTO



NpPOBOJHUKA, KaTymiku ¢ TokoM. OmnbeiT Opcrena. BzaumojeiicTBue
MIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaynb W HampaBlieHue. JIBWKeHHE 3apsyKEHHOU
YacCTHUIIbI B OJHOPOIHOM MarHuTHOM Mosie. Pa6ota cubl Jlopena.

SlBneHne HIEKTPOMAarHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOU
UHIYKIUUA. OJICKTPOABIKYIIAS CUJIa WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe siiekTpuueckoe mojie. DJICKTPOABMKYIIAS CUJIa WUHAYKIIMU B
IIPOBOJIHUKE, IBMKYILIEMCS TTOCTYNATEIbHO B OJHOPOJAHOM MAarHMTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJI€HHME CAMOMHIYKIMH. OJEKTPOABMXKYIIAs Cuia
CaMOMHIYKIIHUH.

DHEPrusi MAarHUTHOTO MOJIS KaTYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MArHuThl, 3JICKTPOMArHUTHI, 3JIEKTPOJBUTATENIb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUll, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JICKTPOHHOIO My4YKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKIUU MAarHUTHOTO MOJIS.

B3aumoperictBre 1ByX NpOBOAHUKOB C TOKOM.

Cunia Amrnepa.

JerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHNE PIEKTPOMArHUTHOW UHIAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh  BJIEKTPOABMKYIIEH CHIIBI HMHAYKIUA OT CKOPOCTH
VU3MEHEHUSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydyeHrne MarHuTHOro MoJist KaTyIIKH C TOKOM.

HccnenoBanne neiCTBUS OCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS SJIEKTPOMArHUTHOW UHTYKIIAH.

Pa3nen S. KoJsieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmHble KO1eO0anus

Konebarensnass cuctema. CBoOOAHBIE MEXaHMYECKHE KOIeOaHMS.
["apmonnueckue xonedanus. [lepuon, yactora, ammutyaa u $asza kojaeOaHUM.
[IpyxuHHBIN MasITHUK. Marematnueckui MAasITHUK. YpaBHeHue
rapMoHndecKkux koniebanuid. [IpeBpaimieHne HSHEPrUM NPU TAPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJieOaHUS B
UJ€aTbHOM KOJ€0aTeIbHOM KOHTYpEe. AHAJIOrUs MEXAYy MEXaHHMYECKUMHU H
AIIEKTPOMArHUTHBIMU Konebanusimu. @opmyna TomcoHa. 3aKoH COXpaHEHUs
SHEPTUH B UJCATILHOM KOJIe0aTeTbHOM KOHTYpE.

[IpencraBnenre 0  3aryxalolmux  KojeOaHUsX.  BbIHyXJeHHbIE
MexaHu4eckue kosieOaHus. Pe3oHaHc. BbIHYXIEHHbBIE 3JIEKTPOMArHUTHBIE
KOJIeOaHMs.



Ilepemennsblii TOk. CHHYCOWJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOI0 TOKa. AMIUIUTYAHOE M JICMCTBYIOIEE 3HAYEHHWE CHUJIBI TOKA U
HaTPSKEHUS.

Tpancdopmarop. [IpounsBoacTao, nepeaava U norpedieHue
ANEKTPUYECKOW DJHEPruu. OKOJOTMYECKHME PUCKH NpPU  MNPOU3BOACTBE
anekTpodHeprun. KyiabTypa MCIOIb30BaHUs JICKTPOIHEPTUU B MOBCEIHEBHOM
AKU3HMU.

TexHuueckre ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: IIIEKTPUUECKUI
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JUHUU AJEKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanre nmapameTpoB KoJieOaTeIbHON CUCTEMBI (TPYKUHHBIN WM
MaTEeMaTUYECKUN MASTHHUK ).

Habmronenne 3aryxaronux KojaeOaHu.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGntonenue pesonanca.

CB0OOHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHHS] OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mnociaegoBaTEIbHOM COEIMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH M KOHJEHCATOpa.

Mopenb JIMHUY 3JIEKTPOTEPEIAYH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOJIa MaJIbIX KOJEOaHWI Ipy3a HA HHUTH
OT JIJIMHBI HUTU U MAacChl rpy3a.

UccnenoBanne TMepeMEeHHOrO0 TOKa B LENH W3 IOCIEI0BaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNIHDBLE 6OJIHbL

MexaHuueckue BOJHBI, yciioBUsl pacnpoctpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHuss W JUIiMHA BOJHBL llomepeuHble W TPOIOIBHBIE BOJHBI.
WNutepdepentus u audpaxims MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. YCIIOBHUS M3JIYyYEHHS] SJIEKTPOMATHUTHBIX
BOJH. B3anmHas opuentauus BekTopoB E, B, V B a1eKTpOMarHuTHOW BOJIHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH: OTPAXKEHUE, MPEIOMIICHHE, MOJspU3alus,
mudpaknus, uarepdeperimsa. CKopocTh dIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3J1eKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLIMTBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DIIEKTPOMATHUTHOE 3arPsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHudyeckre yCcTpOMCTBA M MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paguonpuEMHUK, TEICBU30p, aHTeHHA, Ternedon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHUE MOMEPEYHBIX U MPOIOIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaOmnronenuie oTpakeHust U IpesioMIICHUS] MEXaHUYECKHUX BOJIH.

Habntonenue nnrepdepeHunn u qudppakiind MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOntonenue cBSI3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOU U
4acTOTOU KOJICOaHUH.



HUccnenoBanne  CBOWCTB  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KEHHE,
peJIoOMJICHHE, MOJsIpu3aIus, 1udpakims, HHTepdepeHITHUS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHENHOE pacnpoCTpaHEHHE CBETa B
oaHopoaHou cpexe. Jlyu cBera. ToueuHbld HCTOYHHUK CBETA.

OTtpaxenue cBera. 3akoHbI OTpakeHus: cBeta. [locTpoeHue n3o00pakeHuit
B IIOCKOM 3€pKalie.

[IpenomyieHne cBera. 3akOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN
nokasareib npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPaXKCHHUSI.

Hucniepcus cBeta. ClioxHBIN cocTaB Oenoro ceera. L[ger.

Cobuparomue W paccewBaroIIve JuUH3bl. ToHKas JuH3a. DOKyCcHOE
paccTOsSIHUE U ONTHYECKas CHJia TOHKOW JUH3BL. [locTpoeHne n3obpakeHuil B
coOMparIMX W pacceuBamIUX JuH3aX. @DopMmyja TOHKOH  JIMH3BI.
YBenuueHue, 1aBaeMoe JTMH3O0H.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOU ONITUKH.

BonnoBass ontuka. MuaTepdepeniius cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBus HaOIIOICHUS MAaKCHMYMOB M MHHHUMYMOB B HHTEp(dEpCHIIMOHHOM
KapTUHE OT JBYX CMH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakiusa cBera. JudpaknyronHas pemérka. YciioBue HaOMOACHUS
IJIaBHBIX MAKCUMYMOB TpM MaJ€HUM MOHOXPOMAaTUYECKOrO CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NMPOSKIIMOHHBIM aIlmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE PacCHpOCTPaHEHUE, OTPAKEHUE U IPEIOMIICHHUE CBETA.
OnTtuyeckre mprudopkl.

[TonHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

UccnenoBanne cBOMCTB N300paKeHUH B JIMH3AX.

Mopaenu MUKpPOCKOIA, TEIECKOIA.

Habmronenne naTepdepeHIny cCBeTa.

Hab6nronenune nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tony4yeHnue cnekTpa ¢ MOMOUIBIO ITPU3MBL.

[TonydeHnne cieKkTpa ¢ MOMOIIbLI0 TH(PPAKIIMOHHON PEITETKH.

HaGnronenue monsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomwl

N3mepenue nokaszarens mpeaoMIICHUS CTEKJIA.

UccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Habnronenne aucrepcuu cBeTa.

Pa3gen 6. OCHOBBI CIeIUAIBHON TEOPHUU OTHOCUTEIbHOCTH
['panuubl  OPUMEHUMOCTH  KJIIACCHMYECKOM  MexaHukd. llocTynatsl
CIIEIMATIbHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETa B BAKyyM€, IPUHLMUI OTHOCUTEIIbHOCTHA DUHILITENHA.
OTHOCUTENBLHOCTh  OAHOBPEMEHHOCTHU.  3aMeJJIEHHE BpPEMEHU U
COKpAILlCHUE JIJIVHBL.
DOHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.



CBsi3p Macchl C DHEPrue€ldd W HMMIYJIBCOM PEIATUBUCTCKON YacCTHULIBI.
DHeprus MmoKosl.

Paznen 7. KBantoBasi pusnka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®oronbl. Popmyna Ilinanka cBsi3uM sHepruu (POTOHA C €ro 4YacTOTOM.
DHeprust 1 UMIYJbC (HOTOHA.

OtkpeiTe u uccinenoBanue ¢oroddpdekra. Onbitet A. I'. Cronerora.
3akonbl pororpdexra. YpaBHenue DiiHmTeHa 1 ¢porodddexra. «KpacHas
rpanuia» ¢orodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoWCTBa M MPAKTHUECKOE MpPUMEHEHHUE: (POTORIEMEHT,
doTongaTumk, coaHeyHas 6arapesi, CBETOANO/I.

Jlemoncmpayuu

®oToad(DHeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

Uccnenoranne 3akoHOB BHENTHETO (HoTod¢deKTa.

Cseronuo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pedepdopia 1mo paccesstHuio o -4acTHIL.
[Inanerapnas mozaens aroma. Iloctynatel bopa. M3nydeHune u morionieHue
(GOTOHOB TIpU TIEpPEeXOoje aToMa C OJHOI'O0 YPOBHS IHEPruu Ha JApyrou. Bumawi
crekTpoB. CIEKTp YpOBHEW SHEPIUU aTOMa BOJOPOAA.

BonnoBeie cBoiictBa 4actuill. Bomuel nae bpois.  KopmyckyssipHo-
BOJIHOBOW J1yaJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TyUYCHHE.

TexHuueckne yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJHBI J1a3epa.

HaOnronenmne nuHeyaThIX CIIEKTPOB U3ITYYCHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Hab6nronenune nuHeityaToro cekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, J10Ka3bIBAIOIIUE CIIOXKHOCTh CTpoeHHUs sifpa. OTKpbITHE
paguoaktuBHOCTH. OmbITel  Pesepdopma mo  ompeneneHHI0o  cocTaBa
paauoakTuBHOTO w3nydeHus. CBoiicTBa ambda-, Oera-, ramma-u3IydeHUs.
Brusitnue paanoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeITHE TIpOTOHA W HelTpoHa. Hykimonnas mozaens smpa [efizenOepra—
NBanenko. 3apsin siapa. MaccoBoe unciio sigpa. M30Torsl.

Anwda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIA Oera-pacmaa. [‘amma-
u3JydyeHue. 3aKOH paJuoakTUBHOIO pacra/a.

DHeprusi CBS3M HYKJIOHOB B sifipe. S nepHbie cumbl. [ledekt maccrl sapa.

Anepusbie peaknuu. JleneHue u CUHTE3 SIEp.

Anepusiii peaktop. TepmosinepHsbiii cunte3. [IpodiemMbl U MEPCHEKTUBBI
AIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKTHI SEPHON SJHEPTETUKH.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

Mertoasl HAOIIOACHUS U PETUCTPAIIUU AIIEMEHTAPHBIX YaCTHII.



@dyHIaMeHTaJIbHble B3aUMOJEHCTBUS. EMUMHCTBO (U3MUEeCcKOl KapTHUHBI
MUpa.

TexHuueckre yCTpOWCTBA W MNPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
kKamepa Bunbcona, siiepHblil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUrK MOHU3HUPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

UccnenoBanue TpekoB 4acTuil (110 rOTOBBIM (hoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPUUKHU

Otanbl pa3BuUTUA acTpoHOMHUHU. [IpUKIagHOE W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3gnoro neba. Co3Besnus, spkue 3BE3JIbI, IUIAHETHI, UX BUIUMOE
JNBUKCHHE.

Conneynas cucrema.

Comnuie. ConHeuHast akTUBHOCTh. McTounuk sHeprur CosHIIAa U 3BE3IL.
3BE3MbI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIN Kiacc —
CBETUMOCTB». 3BE3/bl TNIABHOUM MOCIIEOBATEIILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM MOCIIEIOBATEIbHOCTH. BHyTpeHHEe cTpoeHue
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUH U 3Bomounn ConHna
U 3BE3J. DTallbl )KU3HU 3BE3]I.

Muneunsiidi [1yTe — Hama I'anakTtuka. Ilonoxxenue u asrxkenue ColHIA B
lNanaktuke. Tunsl ramaktuk. Pagumoramaktvku u KBasapbl. UEpHBIE ABIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmupenne Bceenennoii. 3akon Xa606na. PazGeranwme
rajnakTuk. Teopus bombuioro B3peiBa. PenukToBoe nsnyueHue.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnnpie mpoOiaemMbl aCTPOHOMHUHU.

Yuenuueckue nabnooenus

HaGmronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM 1T OTMPECICHUST TOJOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1usi CeBEpHOTo MOMyIIapus u
SIPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianer, Mneunoro [Tyru.

O060o0maroniee NOBTOPEHUE

Pons ¢u3ukm w acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYSCKOM,
COIMAJILHOM M JTUYECKOW cdepax IesTEeIbHOCTH YEeIOBEeKa, POJIb U MECTO
GuU3MKM W acTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pOJib
¢duznueckoi Teopuu B GOPMUPOBAHUY TPEICTABICHUN O (U3UUECKON KapTUHE
MHUpa, MeCTO (U3NYecKOW KapTUHBI MHpa B OOIIEM pSAIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABICHUN O IIPUPOAE.

MesknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocymecTBIseTcs ¢
YYETOM COJIEPIKATENBHBIX MEXIPEAMETHBIX CBA3CH C KypCcaMU MaTE€MaTHKW,
Ounonoruu, XuMuH, reorpadui U TEXHOIOTHH.

Mescnpeomemuvie nonamusi, CBI3aHHBIE C U3YUYEHUEM METOJIOB HAYYHOT O
MO3HAHUS: SIBJICHUE, HAYYHBIM (pakT, runore3a, puznueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIO/ICHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIENb, U3MEPECHUE.

Mamemamuxa: pelleHUEe CHUCTEMbl YPABHEHHU, TPUTOHOMETPUUYECKHUE
byHKITUN: CUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHO€
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJIMHAT,



CIIO)KEHHE BEKTOPOB, TPOU3ZBOAHBIC JJIEMEHTAPHBIX (YHKIUH, TPU3HAKH
1o/100Usl TPEYTrOJIbHUKOB, OMpPEACIICHUE IUIOMAAN TIOCKUX (GUryp U o0BhEMa
TeJl.

buonocusa: snexrpuyeckue SIBICHUSA B JKMBOW MpHUpOAE, KojeOaTelbHbIE
JIBWKEHUST B JKMBOM MPHUPOAE, ONTUYECKHE SBJIECHUS B KUBOM MpPUPOJE,
JIEUCTBHE paJIuaIiKi Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KpUCTaJUIMUECKasi CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl OOpa30BaHUsA KPUCTALIUYECKON  PEIIETKH,
CHEKTpaIbHBINA aHAIU3.

l'eocpagua: wmarHuTHbIE TONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX PV,
doTochEMKa 3eMHOI MOBEPXHOCTH, MPEACKa3aHUE 3eMIIECTPSICEHHIA.

Texnonocus: JNUHUU DIIEKTPONEpeNay, TIEHEpaTop NEPEeMEHHOro TOKa,
AJNIEKTPOJBUTATEINb, UHIYKIIMOHHAS Te4b, pajap, paaruoNnpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neub, MpoeKIMOHHBIA anmnapar, BOJIOKOHHAs OITHKA,
COJTHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Du3uka» Ha YpOBHE CpeIHEro 0OIIero
oOpazoBanus (0a30BbI  ypOBEHb) JIOHKHO OOECHEUYUTh  JIOCTHIKCHUE
CJICAYIOIINX JTUIHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOro mnpeamera «Du3nKay
JOJDKHBI ~ OTpaXkaTb  TOTOBHOCTb M CIHOCOOHOCTH  OOydYarolmuxcs
PYKOBOJICTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH,
CUCTEMOM LEHHOCTHBIX OpPHEHTAILMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHHIA,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LEHHOCTSIM POCCHUUCKOro 0OIIecTBa,
pacUIMpEeHUEe >KU3HEHHOTO OMNbITa W ONbITa JESITEIbHOCTH B MPOILECCe
peaii3alii OCHOBHBIX HAIpPaBJICHUN BOCHUTATENILHOM NEATENbHOCTH, B TOM
YHCJIE€ B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUA:

cOpPMHPOBAHHOCTh  TPAXKIAHCKOM  MO3ULMU  OOyYarolerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOT0 OOLIECTBA;

NPUHATAE TPATUIIMOHHBIX OOIIEYETIOBEUECKUX TYMaHUCTHUYECKUX U
JIEMOKPATHYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPa)TaHCKOTO
o01IeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE  B3aUMOJIEUCTBOBATH C  COLMAIBHBIMU  HMHCTUTYyTaMU B
COOTBETCTBHH C WX (PYHKIMUAMU U HA3HAUCHUEM;

TOTOBHOCTbh K TYMaHUTAPHOM 1 BOJIOHTEPCKON e TENBHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh ~ POCCHUICKOM  TpakJaHCKOW  MJIEHTUYHOCTH,
NaTpUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHUXEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOT O TTOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESTENbHOCTU YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYUBOTO OyAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs OCTETUKY HAy4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIMTAHUS:

MHTEpPEC K pa3InuHbIM cdepam npodecCuoHaATbHOU NeITeTbHOCTH, B TOM
YHCJIe CBSA3aHHBIM C (DU3MKOM U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oyaymied mpodeccur M peaanu30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
TUTaHBbL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHHUIO M CaMOOOpa30OBaHUIO B
00acTu (PU3UKU Ha MPOTSKEHUU BCEH KU3HU;

6) IKOJIOrHY€eCKOr0 BOCTIHTAHMS:



c(hOpMUPOBAHHOCTb IKOJOTHYECKON KYJIbTYPhl, OCO3HaHUE TJI00ATIBHOTO
XapakTepa AKOJIOTHUECKUX Mpodiem;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JCUCTBUU B OKPYKAIOWIEH Cpele Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOrO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHue OIbITa JESITEIbHOCTH SKOJOIMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (QU3UKE;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIEI'0 COBPEMEHHOMY
YPOBHIO Pa3BUTHA (PU3MUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAYYHOW AEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHuss (U3MKU  OCYIIECTBISATH MPOEKTHYIO U HCCIEI0BATEIBbCKYIO
JEATEIbHOCTh UHAUBUAYAIBLHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA
ba3oBble JJornueckue aeiicTBus:

caMOCTOSITeTbHO  (OPMYJIUPOBATh U aKTyallU3UPOBaTh  IPoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMPENENATh LENH JESITEIIbHOCTH, 3aJlaBaTh IMapaMeTphl U KPUTEPUU HUX
JIOCTYIKECHHS,

BBISIBJIITH  3aKOHOMEPHOCTH M TIPOTHBOPEUMsT B PacCMaTPUBAEMBIX
(U3UYECKUX SBIICHUSX;

pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHATU3a UMEIOIITUXCS
MaTepUaJbHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJIbTATOB IIEJISIM, OLICHUBATh PUCKH MOCIIEACTBUN JEATEIbHOCTH,

KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B YCIOBHUSAX PEalbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX TIPOOJIEM.

ba3oBble uccienoBarebCKHe AeliCTBUA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMU TOHATHUSIMH U METOJIaMHU
bu3znUecKor HAyKH;

BJIAJICTh HaBBIKAMU  y4eOHO-HCCIIeI0BATEIbCKOM u MIPOCKTHOM
JNEATETLHOCTH B 00JIacTM  (DU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ~ TIOMCKY  METOJIOB  pelieHus  3agad  (pU3UIECKOro
coJiepKaHMsl, IPUMEHECHHUIO PA3IMYHbIX METOJIOB ITO3HAHUS,

BJIAJETh BHJIAMH JICSITEIBHOCTH IO TIOJYYCHHUIO HOBOT'O 3HAHUS, €r0
UHTEPIPETAIlUA, TPeoOpPa30BaHUI0O M TMPUMCHCHUIO B Pa3IUYHBIX YYEOHBIX
CUTYaIUsIX, B TOM YHCJIE TIPU CO3/IaHNU YUYE€OHBIX MTPOEKTOB B 00JaCTH (DU3UKH;

BBISIBJIITh TPUYMHHO-CJIEACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3a/ady,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHMS, HAXOJUTh apryMEHThI NI JOKa3aTeIbCTBA
CBOUMX YTBEP)KJICHHUH, 3aJ1aBaTh MapaMeTPhbl K KPUTESPUHU PEIICHUS;

aHAJM3MPOBATh IIOJIYYCHHBIC B XOJI€ pEIICHHUS 3aJlaud Pe3yJIbTaThl,
KPUTHUYECKH OIICHMBATh HMX JOCTOBEPHOCTh, IIPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aJa4ll B 00pa3oBaTEIbHOU
JESTENBHOCTH, B TOM YHCIIC TIPU U3y4YeHUU (DU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;



YMETh TEPEHOCUTh 3HAHWUA 10 (HU3MKE B TMPAKTUYECKYI0 00J1acTh
KU3HECATCILHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE UJIEH, PEAJIAraTh OPUTHHAIBHBIC MTOIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHHS.

PabGora ¢ ungopmanmeii:

BJIJICTh HaBBIKAMU TOJy4YeHUS WHPOpMAIuu (GU3NIECKOTO COJEpiKaHUs
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBISATH MOUCK, aHAJIH3,
CUCTEMAaTH3AIUI0 U WHTEPTPETAINi0 HHDOpMAIMK Pa3InIHBIX BUIO0B U (OpM
NPECTaBICHNUS;

OLIEHUBATh JJOCTOBEPHOCTHh HH(pOpMAIIHH;

UCTIONB30BaTh CPEACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMA B PEHNICHMH  KOTHUTHUBHBIX, = KOMMYHUKATHBHBIX U
OpPTaHM3AIMOHHBIX 33/1a4 C COOJIIOJICHUEM TPEOOBAaHUN SPTOHOMHKH, TEXHHKH
0€30I1acCHOCTH, TUTHEHBI, PeCypcocOepeKeHHs, MPABOBBIX M ATUYCCKUX HOPM,
HOPM MH(OpMAIIMOHHO 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MYECKOr0 COAEp)KaHHUS B PAa3TMUHBIX (hopMaTax ¢
yuyéTOM Ha3HA4YCHHS WHPOPMAIMUM W  IEJEBOW  ayJuTOPUH, BBIOMpas
ONITUMANTBHYIO (DOPMY TIPEICTABICHHS U BU3YaTH3AITIH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe N1eiiCTBUSA:

OCYIIECTBJISITh OOINlEeHWEe Ha ypokax (HU3UKK U BO BHEYPOUHOU
NEATENbHOCTH;

pacrio3HaBaTh MPEANOCBUIKA KOH(IMKTHBIX CHUTyalluidi W CMAT4aTh
KOH(ITUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIATaTh CBOK TOUKY 3PEHUSA C UCIOJIb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

MOHMMaTh W  UCIOJb30BaTh  IPEUMYIIECTBA  KOMAHJIHOM W
UHIUBHUIYaJIbHON PaOOTHI;

BBIOMpPATh TEMATHUKY U METOJIbI COBMECTHBIX JEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJ0I'0 YJICHA KOJUIEKTUBA;

MPUHUMATh 1I€JIM COBMECTHOW JEATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JNOCTHUKEHHUIO: COCTABJATH IUIAH IACUCTBUM,
pacrpenensaTh poid ¢ y4€TOM MHEHHMI YYaCTHHKOB, OOCYXIaThb PE3yIbTaThl
COBMECTHOM pabOTHI;

OIIEHUBATh KAa4yeCTBO CBOETO BKJIaJa M Ka)XJOrO0 y4aCTHHMKAa KOMaHJbl B
o0IIui pe3yabTar Mo pa3padboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKTHI, OIIEHUBATh HJEHU C IO3UIIUM HOBHU3HHI,
OPUTMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETHUYECKOE IOBEACHHUE B PA3JIMYHBIX
CUTYaIHSIX, TPOSBIIATh TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO  OCYIIECTBIJISITh ~ MO3HABATEIBHYIO JEATEIIBHOCTh B
obnmacTh (U3MKHM W aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh U
dbopmMynUpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJILHO COCTAaBJIATH IUIAH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/la4, ITUIAH BBITIOJIHEHUSI MPAKTUYECKOM pPabOThI € Y4ETOM MMEIOIINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHII;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;



paciMpsATh paMKH  yd4eOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUM;

JIeNIaTh OCO3HAHHBIA BBIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCThH 3a PEIIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO SPYIHIIMH B 00JACTH
(bU3MKHU, TIOCTOSHHO TIOBBIIIATh CBOM 0OOpa30BaTENbHBIA M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, S)MOUMOHAJIBLHBIH UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIAJIeTh HaBBIKAMU I[103HABAaTEJIbHOW pepIeKCUH KaK OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX TPOILIECCOB, WX PE3YIbTATOB H
OCHOBAHUM;

UCIIONIB30BaTh TPUEMBI pedIeKCUU JUIS OIEHKH CHUTyalluM, BBIOOpa
BEPHOT'O PEIICHUS;

yMETh OIIEHHWBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS IO MX
CHIKEHHUIO;

IPUHUMATh MOTHBBI M apTyYMEHTBI JPYrux IIPU aHaJIu3e Pe3yJIbTaTOB
NEesATeTbHOCTH;

IPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryYMEHTBI JPYrUx IIPU aHaJIu3e Pe3yJIbTaTOB
NEeSATeTbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OIIHOKH.

B nporiecce 1ocTHXKEHHUS TMIHOCTHBIX PE3YILTaTOB OCBOCHHS IIPOrPaMMBbI
no (u3MKe I YPOBHSA CpPEIHEro oO0Iero oOpa3oBaHUsS Yy OOyYaIOIIUXCS

COBEPIIICHCTBYETCS IMOIMOHAIIbHBIH WUHTEIUICKT, TIPEIIOJIaTr AFOTIHIA
c(hOpMHPOBAHHOCT:
CaMOCO3HAHUS,  BKJIFOYAIOIIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

AOMOIIMOHANILHOE COCTOSIHUE, BHJETh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHANILHOM Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOperyJIMpOBaHusl, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTH aJanTHUPOBATHCS K
OMOIIMOHANILHBIM W3MEHEHUSIM M TPOSBIATH THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIOUAIONICH CTPEMIICHHE K JOCTIKECHHUIO 11ETU
U yCcrexy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXOSl U3 CBOUX
BO3MOXXHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHUMATh  AMOIIMOHAIHLHOE
COCTOSIHUE JApPYTMX, YyUYWUTHIBAaTh €ro TMpH OCYIIECTBICHUH  OOIICHWSI,
CIIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIbHBIX ~ HABBIKOB, BKIIFOYAIONIMX CIOCOOHOCTh  BBICTPaUBATH
OTHOMICHUS C APYTUMH JIOABMU, 3a00TUTHCSA, TIPOSBIISATH MHTEPEC M Pa3peniaTh
KOH(DITUKTEHI.

NPEJMETHBIE PE3YJIBTATHI

K kxonmy obyuenuss B 10 kjiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUM:



JIEMOHCTPUPOBATh Ha MPUMEPAX POjb U MECTO PU3UKHU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MUpPA, B PA3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOUN AEATEIBHOCTHU JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUECKUX MOJEIEH:
MaTepualibHas TOYKa, MHEpLHAbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEpIOE
TEJNO, UJCATbHBIM Ta3, MOAEIU CTPOEHUS ra3oB, >KUJIKOCTEH M TBEPABIX Te,
TOUCUHBIN JIEKTPUUECKUIN 3aps]l IPHU PEHICHUHN (PU3UUYECKUX 3a/a4;

pacrio3HaBaTh (U3WYECKHE SBJICHUS (MPOIECChl) M OOBSICHATH UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BELIECTBA W  DJEKTPOAUHAMHMKH: PABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEHHOE  JBW)KEHUE, CBOOOJIHOE TaJeHUE TeJl, JABUKEHHE [0
OKPYXXHOCTH, HWHEpIus, B3auMojencTBue Tei, auddys3usi, OpoyHOBCKOE
JIBUKEHUE, CTPOEHUE KUAKOCTEH U TBEPABIX Tell, U3MEHEHUE 00bEMa Tel IpH
HarpeBaHuM (OXJIAXKIEHHH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHACHCAIIMS,
IUIaBJIECHUE, KPUCTAIUIM3AlUs, KHUIEHUE, BIAXXHOCTh BO31yXa, IOBBIIICHUE
NABJICHUSI ra3a IpU €ro HAarpeBaHUU B 3aKPBITOM COCYJIIE, CBSI3b MEXKIY
napaMeTpaMd COCTOSIHMSL Ta3a B  H30MpOLEccax, dJIEKTpU3alus Tel,
B3aUMOJIEHCTBHE 3aps/I0B;

OINKCHIBATh MEXAHUYECKOE JIBUKEHUE, UCTIONB3Ysl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATa, MyTh, MEpEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia,
UMITyJIbC ~ Te€la, KWHETHYECKas  dSHEpPrus, MNOTEHUUAJbHAS  JDHEpPrus,
MexaHu4deckass pabora, MexaHWYeCcKas MOIIHOCTh; MPU OMUCAHUU TMPABUIBHO
TPaKTOBaTh (DU3UUECKUN CMBICI HUCMOJIb3YEMbIX BEIUYWH, UX OOO3HAUCHHS U
€MHHUIIBI, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUUUHY
C APYTUMU BEIIMYUHAMU;

OMUCHIBATh M3YYEHHBIE TEIUIOBHIE CBOMCTBA TEN W TEIUIOBBIE SIBJIICHMUS,
UCTIONB3Yys (U3NYECKHE BEJIMYMHBL: JaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KHHETUYECKast SHEPrus Xa0THUYECKOTO JIBHKEHUS MOJIEKYI,
CPEIHEKBAAPATHUYHAS. CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA
sHeprus, pabota raza, KOIPPUIMEHT TOJE3HOTO0 JEHCTBUSA TEIJIOBOTO
JBUTATENA, TMPU ONMUCAHUW TPABWIBHO TPAKTOBATh (PU3UYECKHA CMBICT
MCIIOJIb3YeMbIX BEIIMYWH, WX O0O3HAUCHUS M EIUHUIIBI, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO0 (PU3NYECKYIO BEIMUUHY C IPYTUMHU BETUIMHAM;

ONKMCHIBATh  HM3YYEHHBIE  DJIEKTPUYECKHE CBOMCTBAa  BEIIECTBA U
AIIEKTPUYECKHUE SBJIEHUS (MPOLIECCHI), HMCHONb3ys (PU3UUECKHE BEITUUYHUHBI:
ANEKTPUYECKUI 3apsij, dJEKTPUUECKOE T10J1€, HAPSXKEHHOCTD ITOJISL, IOTEHIMA,
Pa3HOCTh TIOTCHIIMAJIOB; MPH OMUCAHWW TPABMIHBHO TPAKTOBATh (HHU3UUECKUI
CMBICIT HCIIOJNI3YEMBIX BEIIMYWH, WX OOO3HAYEHUS U €IWHUIIbI; yKa3bIBaTh
(GopMyIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO0 BEIMYMHY C JPYTHUMH
BEJIMYMHAMU;

aHaM3UPOBAaTh  (PU3MYECKUE TPOLECChl U SABJIEHUS, HUCIOJIb3YS
¢u3znueckre 3aKOHBI W MPHUHIUIBI: 3aKOH BcemupHoro tsarorenus, I, 11 u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUsS MEXAaHWYECKOM JHEpPruu, 3aKOoH
COXpPaHEHUSI UMITYJIbCA, TPUHIMUII CYNEPHO3ULIMU CUJI, MPUHIIUI PaBHOMNPABUS
MHEPLUAIBHBIX CHUCTEM OTCYETA, MOJEKYJISPHO-KHHETHYECKYIO TEOPHIO
CTPOEHUS BEIIECTBA, FA30BbI€ 3aKOHBI, CBSI3b CPEIHENW KMHETUYECKON SHEPIHH
TEIJIOBOr0 JIBUKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMmImeparypoi, NEpBbIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHMs 3JIEKTPUUYECKOro 3apsna, 3akoH Kyiona,
IIPU 3TOM PA3JIMYaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTEMAaTHUYECKOE
BBIPAKEHHE U YCIIOBUSA (IPpaHUILIbI, 00JACTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TPUHIUIBI JICHCTBHS MAaIlWH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3jinyaTh YCIOBHUS UX OE30MaCHOr0 MCIOJIb30BAHUS
B TTOBCETHCBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHl M0 HCCIEAOBAHUIO (DU3UUYECKUX SIBICHUM U
IPOLIECCOB C MCMOJIB30BAHMEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dopmynupoBath mpobiieMy/3ajadyy W THUIOTE3y Y4EOHOr0 OKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO 000pY/IOBaHUS, MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOBL;

OCYHIIECTBIISITh NPSIMbIE M KOCBEHHBbIE M3MEpPEHUs] (DU3UUYECKUX BEIHYMH,
Opy 3TOM BBIOMpPATh ONTUMAJIBHBIA CIMOCOO W3MEpPEHUS U HCIOJIb30BaTh
U3BECTHBIE METO/Ibl OILICHKH MOTPEITHOCTENH U3MEPEHMIA;

UCCJIEIOBAaTh  3aBUCHUMOCTH MEXAY (PU3NYECKUMH BETUYMHAMHU C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUM, NMPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTU (DU3MYECKUX BEIMYMUH B
BUJIE TaOJIUIl U TpadUKOB, I€TaTh BEIBOJIBI IO pe3yjIbTaTaM UCCIIEIOBAHNUS,

coOJII01aTh TpaBmiIa 0€30MaCHOT0 TPy/a MPH MPOBEACHUU UCCIEIOBAHUN
B paMKaxX y4yeOHOrO JKCIIEpUMEHTa, Y4eOHO-UCCIEA0BATENbCKON U MPOEKTHOMN
NESTENbHOCTY  C  HCMOJb30BAHMEM  W3MEPUTEIBHBIX  YCTPOHUCTB U
J1a00paTOPHOTO 00OPYIOBAHUS;

pemarh pacu€THhie 3aJaydl C SBHO 3aJlaHHON (DU3WYECKON MOJENbIo,
UCTIONB3Yys (PU3WYECKHE 3aKOHBI U TMPUHIUIIBI, HA OCHOBE aHaIM3a YCIOBUSA
3a/1auyd BBHIOMPATHh (DU3UUECKYI0 MOJEIb, BBIICIATh (DU3UUECKUE BEIUYUHBI U
dbopMyIbl, HEOOXOIUMBIE ISl €€ pEelieHus, MPOBOAUTH PACUETHI M OIEHUBATH
PEAbHOCTD MOJYYEHHOTO 3HaYeHUsT (PU3UIECKON BEIIMUNHBI;

peniarh KaueCTBEHHbIC 3a/1auu: BBICTPAaNBaTh JOTUYECKU
HEMPOTUBOPEUMBYIO IETIOYKY PACCYXACHUI C OMOpON Ha M3YYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCTIONb30BaTh ~ NpPU  pEIIeHMH  y4yeOHBIX  3ajlad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE  TEXHOJOTWM  JUIi  TIOMCKAa,  CTPYKTYPHUPOBaHWS,
UHTEpIpETAllMd W TPEJCTaBICHUs y4eOHOM ©  HAyYHO-TIOMYJISAPHON
uHdopMaIuy, TOJYYCHHOM W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHATM3UPOBATH MOJTyYaeMyIo HH(pOpMaIIio;

MPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX H 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYXKAIOIIEr0 MHUpPA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BATh TEOPETUUECKUE 3HAHUS TI0 (DM3UKE B TTOBCEAHEBHOM KU3HU
st obecrieueHusi Oe30mMacHOCTH TpU  OOpalieHuH ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JIJISI COXPAHEHUS 3I0POBbS U COOIIOCHUSI HOPM
HKOJIOTMYECKOTO MOBEACHHSI B OKpY Kalollel cpee;

paboTaTh B TpYIIE€ C BHIMIOJIHEHUEM PA3JIMYHBIX COIUATBHBIX POJICH,
IUIAHUPOBATh Pa0OTy TPYIIbBI, PANMOHATIBLHO PACIPEACNATh OOS3aHHOCTH U
IUIAHUPOBATh  JICSITENIBHOCTh B  HECTAHAAPTHBIX CHUTYyalUsaX, aJeKBAaTHO
OIICHWBATh BKJAQJ KaXJAOT0 W3 YYaCTHUKOB TPyNIbl B  PEIICHHE
paccMaTpruBaeMoOM MpoOJIEeMBbl.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y O0YJAIOIITNXCS YMEHHUIA:

JEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3NKU B (HOPMHUPOBAHUH
COBPEMEHHOM HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B MTPAKTUYECKON JEATEIBHOCTH JIFOJEU, LIETOCTHOCTh U €IUHCTBO
¢u3ndecKoil KapTUHBI MUPA;



YUHUTHIBATh TPAHUIIBI MPUMEHCHHUS HW3YYCHHBIX (U3HYECKUX MOJICIICH:
TOYCYHBIA DJICKTPUYECKUH 3apsii, Jyd CBETa, TOYCYHBIM HCTOYHHK CBETA,
sJiepHas MOJCIIb aToMa, HYKJIOHHAs MOJENb aTOMHOIO SApa MPU PEHICHUU
du3znueckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (MPOIECChl) M OOBSICHATH UX Ha
OCHOBE 3aKOHOB DJJICKTPOJMHAMHKH WM KBAaHTOBOW (DHU3MKH: dJIEKTpUUECKas
IPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JCHCTBUS TOKA,
B3aMMOJICUCTBME  MArHUTOB, JJIGKTPOMAarHWTHAsE  WUHIYKUUSA, JIEUCTBHUE
MarHUTHOI'O TIOJII Ha TPOBOJAHUK C TOKOM MW JIBIXKYUIMICS  3apsf,
AJIEKTPOMArHUTHBIE KOJeOaHUS M BOJHBI, MPSMOJIMHEHHOE pacnpocTpaHEeHUe
CBETa, OTpaKEHUeE, NMpejomiieHrne, uHTepdepeHus, Tudpakius U moaspu3anus
cBeTa, nucnepceus ceera, ¢porodnekTpuueckuid 3pdekt (hotoaddexT), cBeToBoE
JaBJCHUE, BO3HUKHOBEHHWE JIMHEWYaTOro CIEKTpa aromMa BOJOpoOa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJIMOaKTUBHOCTb;

OINKCHIBATh U3yUYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUYECKHUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUECKYI0  MPOBOJAMMOCTH  PA3JIMYHBIX  Cpel) H
AJIIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), UCTIONB3Y (PU3NUYECKUE BETUYUHBI:
ANEKTPUUECKUH 3apsi/l, Chjla TOKA, AIEKTPUUECKOE HAMPSIKEHHE, dIIEKTPUIECKOe
COMPOTHUBJIEHUE, Pa3HOCTh TIOTEHIMATIOB, S3JEKTPOABMXKYIIAs cuia, padoTa
TOKa, WHAYKIUS MarHUTHOrO Tmoisi, cuia Awmepa, cuia JlopeHiia,
UHAYKTUBHOCTh KATYIIKH, JHEPTUsl DJIEKTPUYECKOr0 M MArHUTHOTO TMOJEH,
NEPHUOJ] U YacTOTa KoJieOaHUH B KOJIeOATEIIbHOM KOHTYpE, 3apsi/i U CUjia TOKa B
npolecce TapMOHMYECKHUX  AJIEKTPOMATHUTHBIX — KoseOaHuil, (OKycHOe
PACCTOSIHME M ONTHYECKasl CUJIA JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATH
(Gu3MUECKUl CMBICT HCIOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS W EIUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3UUECKYI0 BEIUYHHY C
JIPYTUMU BEIUYUHAMU,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS M IMPOILIECCHI, HCIONb3YS
¢du3znyecKkre BEIMYMHBI: CKOPOCTH SJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, SHEPTrus U UMMYJIbC (OTOHA, MEPUOJ TOJypaclana, dHEPTrHs
CBS3M ATOMHBIX SIep, NPH OINWCAHWW TPABUIBLHO TPAKTOBATH (PU3MUYECKHIA
CMBICIT HCIIOJNB3YEMBIX BEIWYWH, WX OOO3HAUEHUS W CIUHUIIBI, YKa3bIBATh
dbopMynbl, CBSI3BIBAIONIME JaHHYI (PU3MUECKYI0 BEIUYUHY C JAPYTUMH
BEJITMYMHAMH, BBIYUCIISITH 3HaYeHUE (PU3UUECKON BETUYUHBI,

aHAMM3UPOBATh  (U3MYECKUE TPOIECChl M SIBICHUSA, HCIOIb3Ys
¢usznueckre 3aKOHbI U MPUHIUIILE: 3aK0H OMa, 3aKOHBI MMOCIENO0BATEILHOTO U
MapaJyieIbHOTO COEAMHEHHUS] TMPOBOJHHUKOB, 3akoH Jlxoyns—Jlenma, 3akoH
ANIEKTPOMAarHUTHOM WHAYKIIUH, 3aKOH MPSAMOJIMHEHHOTO pPacHpOCTpaHEHUS
CBETAa, 3aKOHBI OTPAKCHHS CBETAa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHCHHE
OiiamTeHa 11 portodddexTa, 3aKOH COXpaHESHHs SHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHCHHsSI DJICKTPUUECKOTO 3apsija, 3aKOH COXPaHCHUS
MacCOBOTO YHCJIA, TOCTYJaThl bopa, 3aK0H paMoaKTHBHOTO pacmaia, Mpu dTOM
pasnuyaTh  CJIOBECHYH (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYECKOe
BBIPAXXEHUE U YCIOBUS (IPpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OTIpEeeNATh HaNpaBJICHUWE BEKTOpPAa WHAYKIIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHia;

CTPOUTHh W OMHUCHIBATH M300pa)kKeHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH301;

BBITIOJTHATH JKCIMEPUMEHTHI 1O HCCICAOBAHUIO (PU3WYSCKUX SIBICHUA H
MIPOIIECCOB C WMCTOIB30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopMynupoBaTh MpoOieMy/3aMady W TUMOTE3y Yy4eOHOTO OKCIEPHUMEHTA,



coOupaTh YCTaHOBKY W3 TPEII0KEHHOTO O0OPYIOBaHHS, MPOBOIAUTH OIBIT H
(bopMyTHpOBATH BHIBOBL

OCYIICCTBIIATh MPSIMbIC M KOCBECHHBIC M3MEPCHUS (DU3UYCCKUX BEIHYHH,
Opy 3TOM BBIOMpATh ONTUMAIIBHBIA CHOCOO HW3MEPEHHs] W MCHOJb30BATh
U3BECTHBIE METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHMIA;

UCCIICIOBATh 3aBUCUMOCTH (DH3WYCCKHUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX W3MEPEHUM: TpPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl MOJYUYEHHON 3aBUCUMOCTH (PM3MUECKUX BEIMUYUH B BUJE TAOJIHI] U
rpaduKoB, AeaTh BHIBOABI [0 pe3ybTaTaM UCCIIEIOBAHNS;

coOr01aTh MpaBmiia 0€30MaCHOr0 TPpy/a MPH MPOBEACHUU UCCIEIOBAHUN
B paMKax y4yeOHOrO JKCIIEpUMEHTAa, Y4EeOHO-UCCIEA0BATENbCKON U MPOEKTHON
NESATENbHOCTY  C  HCMOJb30BAHHEM  W3MEPUTEIBHBIX  YCTPOMCTB U
11abopaTopHOro 000pyI0BaHMS;

pemath pacu€THhIE 3aJayd C SIBHO 3a/JlaHHON (DU3MYECKON MOJeNblo,
UCTIONB3Yys (PU3MYECKHE 3aKOHBI U TMPHUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUSA
3a1a4M BBIOMpPATh (PU3UYCCKYIO MOJICNb, BBIACIATH (QU3MYCCKHE BEIUYNUHBI
dbopMyIbl, HEOOXOIUMBIE ISl €€ pelleHUs, MPOBOAUTH PACUETHI U OIEHUBATH
PEAbHOCTD MOJYYEHHOTO 3HaYeHUsT (PU3UUECKON BEIMYHHBI;

pemiarhb KauyeCTBEHHbIE 3a/1auu: BBICTPaNBaTh JOTUYECKU
HEMPOTHUBOPEUMBYIO 1IETIOUKY PACCYXKIEHUN C OMOpOW HAa U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIONIb30BaTh ~ NPU  pEHICHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE ~ TEXHOJOTMM  JUIi  TIOMCKAa,  CTPYKTYPHUpPOBaHWS,
UHTEPIpETAllMd W TPEJCTaBICHUsS y4eOHOM ©  HAyYHO-TIOMYJIAPHOMN
uHbOpMaIK, TIONYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHAIM3UPOBATH MOJyYaeMylo HH(pOpMaIIIO;

OOBSCHATh TPHUHIUIBI JCUCTBUS MAIIMH, NPUOOPOB M TEXHHUUECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS WX O€30MacHOr0 UCIOJIb30BaHUS B
TIOBCEIHEBHOM KU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHPA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 0 (PU3UKE B TTOBCETHEBHOM KUZHH
st obecrieueHusi Oe30mMacHOCTH Tpu  OOpalieHuH ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JIJII COXPAHEHUS 3I0POBbSI U COOIIOCHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHHSI B OKPYIKAIOIIEH CpEJIE;

paboTaTh B TpYIIe C BBHIMIOJHEHHEM Pa3JIMYHBIX COIUATBHBIX POJIEH,
IUIAHUPOBATh Pa0OTy TPYMIbI, PAMOHATIBLHO PACIPENeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATh  JCSITENIBHOCTh B  HECTAHAAPTHBIX CHUTYyalUsaX, aJeKBAaTHO
OIICHWBATh BKJAQJ KaXJAOTO W3 YYaCTHUKOB TPYNIBI B  pEIICHUE
paccMaTpruBaeMoun MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHue Kouun4vecTBo 4acoB
Ne DJIeKTpPOHHbIE (LU (POBHIE)
pa3iejioB U TeEM KonTtpoabHble IIpakTHyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NpOrpamMmbl padoTnI padoTnI
Paznen 1. PUBUKA U METO/IbI HAYYHOI'O I1IO3HAHUS
11 ®u3uKa 1 METObI ’ bub6mmoreka [IOK
' HAay4YHOTO TIO3HAHUS https://m.edso00.ru/7f41bf72
Hroro 1o pasueny 2
Pazjnen 2. MEXAHUKA
bubmuoreka [IOK
21 Kunemaruia 5 https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
22 Huranuica ! https://m.edsoo.ru/7f41bf72
3aKOHBI
53 COXDAHCHIA B 6 1 1 bubmuoreka [OK
' P https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro o pasneny 18
Pazpnen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
OCHOBBI
31 MOJIEKYJIIPHO- 9 1 bubnmnoreka [JOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

TEOpUn



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

3.9 OCHOBBI 10 bubmuorexa [IOK
' TEPMOJAVHAMUKH https://m.edsoo0.ru/7f41bf72
ArperaTHble
33 COCTOSIHUS 5 bubmuorexa [JOK
' BelectBa. da3oBrIe https://m.edsoo.ru/7f41bf72
EePEXObI
Uroro no pazgeny 24

Pasnea 4. JIEKTPOJINHAMUKA

bubnunorexa LIOK
41 IeKTpOCTaTHI 10 https://m.edso00.ru/7f41bf72
ITocTostHHBIN
42 AJIEKTPUIECKUN TOK. 12 bubnmoreka [JOK
' Toku B pasuuHbIX https://m.edso0.ru/7f41bf72
cpenax
Uroro no pazueny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O 68

I[TPOTPAMME



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

11 KVIACC

HauMeHoBaHMe KoanuecTBo 4acosB
Ne duekTpoHHbie (undpoBbIe)
pa3iejioB U TeEM KonTpoabHbie IIpakTH4eckne
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpaMMsbI padoThbI padoThbI
Pazgen 1. DJIEKTPOJIUHAMMUKA
MarnurtHoe noie. BuG LIOK
HOJIMOTEKA
11 DJICKTPOMArHHTHAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKITAS
Wroro no pazueny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
MexaHnueckue u
2.1 3JIEKTPOMATHUTHBIE 9 1 bubmorexa [OK
' P https://m.edsoo.ru/7f41c97c
KoJieOaHus
Mexanuueckue u
2.2 3JIEKTPOMATHUTHBIE 5 1 bubmorexa LOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEL
bu6mmoreka [IOK
2.
3 Ontuka 10 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBBI cnelUAIBLHON
TEOpUH
OTHOCUTEIBLHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢



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

Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
41 DJIeMEHTHI KBAaHTOBOM 5 bubmuorexa [IOK
' OITHKH https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
42 Crpoenne atoma 4 https://m.edso0.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATomHroe A1po 5 https://m.edso00.ru/7f41c97¢c
Uroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

OneMeHTHI ACTPOHOMUH

bubnuorexa [IOK

o1 U acTpousuku ! 1 https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 7
Pazgen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 Oo6o0maromee 4 bu6mmoreka [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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




IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIACC
Ne KonuyecTBo yacoB
JIEKTPOHHBbIE
Hara uudgpoBbie
n | Tema ypoka KonTtpoJsibHubie IpakTnyeckue
Bcero H3yYeHHUs o0pa3oBaTejbHbIE
/ padoTbI padoTbI
pecypchl
n
®dusrka — HayKa O IPUPOJE. bubmuoreka [JOK
1 HayuHnbie MeTO b1 TO3HAHUS 1 https://m.edsoo.ru/ff0c32e
OKPY’KaIOIEro MUpa 2
Ponb u MmecTo puszuku B
OPMHUPOBAHUN
3)05 eMI;HHoﬁ Hay4yHOU bubmorexa IOK
2 P - 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 5
MPAKTHYECKON JAESITeNbHOCTH B
moaen
MexaHndeckoe TBUKEHHE.
OTHOCHUTENBHOCTh but6mmoreka [IOK
3 MEXaHUYECKOTO JIBUXKEHUS. 1 https://m.edsoo.ru/ff0c350
INepemenienue, CKOPOCTb, 8
yCKOpEHUue
bu6nuoreka [IOK
PaBHOMEpHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJTMHEHOE JIBHKEHUE 0
PaBHOYCKOpEHHOE bubnuoreka [IOK
5) . 1
NPSIMOJTMHEMHOE IBUYKCHUE https://m.edsoo.ru/ff0c372



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

€

CB0OOHOE ITaJIcHUE.

bubmuorexa [IOK

6 YckopeHue cBOOOTHOTO https://m.edsoo.ru/ff0c39c
najicHus c
KpuBonunelinoe 1BUXKEHHE. bub6mmorexa LIOK
7 JIBH>KeHHE MaTepuaIbHON https://m.edsoo.ru/ffOc3ad
TOYKH IO OKPY>KHOCTHU a
[IpyHIMTT OTHOCUTEIBHOCTH
bubmuorexa [IOK
lNanunes. MuepuuanbHbie
8 . https://m.edsoo.ru/ffOc3be
cuctemsbl orcuerta. [lepBrrit 3
3akoH HproToHa B
Macca tena. Cuna. [punuun
cynepno3uuuu cui. Bropoit bubmorexa LHOK
9 yrep ] https://m.edsoo.ru/ffOc3be
3akoH HeroToHa 11t g
MaTepuaIbHONU TOUYKH B
Tperwnit 3axon HeroToHa 1t bubmorexa LIOK
10 P https://m.edsoo.ru/ffOc3be
MaTepUaIbHBIX TOUEK 8
3aKO0H BCEMUPHOTO
Bbu6nuoreka [IOK
TaroteHus. Cuma TSKECTH.
11 https://m.edsoo.ru/ff0c3d0
IlepBast kocmMuyeckas 0
CKOpOCTh =
bubmuorexa [IOK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ffOc3el
I'yka. Bec Tena 3
13 | Cuna tpenus. Koapoumment buommorera LIOK

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenust. Cuia
COIIPOTHUBIICHUS TIPH
JIBIDKCHUU TeJa B KUJIKOCTH
VI Ta3e

[MocTynarenbHOE U
BpaIaTeIbHOE JBIKCHUE
a0COTIOTHO TBEPOTO TEIa.

bu6nuorexa [IOK

14 https://m.edsoo.ru/ffOc4la
MowmeHnT cusl. [lnedo cuibl. 5
VYcnoBus paBHOBECUS B
TBEPAOTO TENA
Hmiynbsc MaTepUaIbHON
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOUYEK. bubmorexa HOK
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cunbl. 3akoH 5
COXpaHEHHUs UMITYJIbCa.
PeakTuBHOE ABMXKEHUE
PaGota 1 MOIITHOCTH CHITBI.
Kunernueckas sneprus bubmuorexa [JOK
16 | marepuanbHOW TOYKH. https://m.edsoo.ru/ff0c450
Teopema 00 U3MEeHEHUN 2
KMHETUYECKOU SHEPTUU
IToreHumanpHast 3HEPTUSL.
IToTrenumanpHas s3HEprust
. bu6mmoreka [IOK
17 YUPYTO A€OPMHPOBAHHOH https://m.edsoo.ru/ff0c461

npyxusbl. [loTeHmanbHas
SHEPTHUs TeJla BOIH3U
MOBEPXHOCTU 3eMITH

a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

IToreHumanpHbIE U
HEIMOTEHINAIbHbIEC CUJIBI.
CBs13b paOOTHI
HEMOTEHIUAIbHBIX CUJI C
W3MEHEHUEM MEXaHHYECKON
HHEPrUU CUCTEMBI T€Jl. 3aKOH
COXpAaHEHUSI MEXaHUYECKOMN
SHEPruu

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopatopHas pabota
«HccnenoBanue cBs3n
pabOTHI CUIIBI C U3MEHECHHEM
MEXaHUYECKOM YHEPruu Tea
Ha MPUMEpE PacTIKCHUS
PE3UHOBOTO KI'yTa»

20

KonTponpHas padora mo
teme «KnHemarTuka.
JnnaMmuka. 3aKOHBI
COXpPaHEHHUS B MEXAHHUKE)

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4b?
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bpoyHoBcKkoe
nswxenue. Auddysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc
2

22

XapakTep ABUKEHHUS U
B3aUMOJICHCTBUSA YaCTHL]
BeniecTBa. Monenu
CTPOEHUS ra30B, KUIKOCTEHN
U TBEPABIX TEII



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

23

Macca Monexyi.
KonunuecTBo BemecTsa.
[ToctrosiHHas ABoragapo

24

TemnnoBoe paBHOBECHE.
Temneparypa u e€
m3mepenue. [lkamna
teMneparyp Llenscus

25

Uneansaeni raz B MKT.
OcHoBHoe ypaBHeHne MKT

bu6nmuoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa
KakK Mepa CpeiHen
KUHETUYECKOW YHEPTUU
JBUKCHHSI MOJICKYJI.
YpaBuenue Menpeneena-
Kianeipona

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akon JlanproHa. 'a3oBbIe
3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue
3aBUCUMOCTHU MEXKIY
napaMeTpaMu COCTOSTHHS
Pa3pEeKEHHOTO Ta3a»

29

N3omnpomeccs B naearbHOM
rase u ux rpaguyeckoe
Ipe/ICTaBICHNUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570
e

30

BuyTtpeHnHss sHeprus

bubmuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

TEPMOJAMHAMHYECKOMN
CUCTEMBI U CTIOCOOBI €&
n3meHenus. Konnuecto
TEIUIOTHI U paboTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UECAIBHOIO

https://m.edsoo.ru/ff0c595
2

rasza
bubmuorexa [IOK
31 | Bugsl Tennonepenaun https://m.edsoo.ru/ffOc5¢c3
6
VYaenpHas TEII0EMKOCTh
BemiecTBa. KonnuectBo bubmuorexa [JOK
32 | TemIoTHI IpH https://m.edsoo.ru/ff0c5¢3
TEIIonepeaaye. 6
AnunabaTHBIN mpoIecc
ITepBrIii 3aK0H
33 TEPMOJAVHAMUKH U €TI0 bu6nuoreka [IOK
IIPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
U30MpoIeccam
HeobpaTtumocTs miporieccoB bubmuotexa [JOK
34 | B mpupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIMHAMMKH 0
N bu6mmoreka [IOK
II enc
35 pHHum} aeictsus i KILL https://m.edsoo.ru/ff0c600
TETJIOBOM MAaIlIWHBI N
36 | Uuxxa Kapnao u ero KITJ
37 | Dxonoruyeckue mpoodIeMbl



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

TEIIOPHEPTETHUKU

O606maromuii ypok

bubmuorexa [IOK

38 | «MonekynsipHas (puznKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJMHAMHUKI 8
KonTtponsHas pabota mo
TeMe «MoneKynspHas bubmorera [JOK
39 y P https://m.edsoo.ru/ff0c6a5
¢duzuka. OCHOBBI 0
TEPMOJIUHAMUKHU» B
[Tapoo6pa3oBanue u bu6nuoreka [IOK
40 | xonpencanus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KUIICHUE 6
AOGcomntoTHasa u bu6nuoreka [IOK
41 OTHOCUTEJIbHAS BJIAKHOCTD https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacelienHslii nap 8
Teépnoe Teno.
Kpucrannuyeckue u
aMop(QHBIE TeTa.
42 AHI/Il?’,((i))T OTINSI CBOMCTB bubmmorexa [OK
P https://m.edsoo.ru/ff0c65f0
Kpuctayios. XXuakue
KpucTaiibl. COBpeMEHHBIE
MaTepuabl
[InaBnenne u
KpUCTAJIM3anus. Y neiabHast bubmmorexa OK
43 P ] https://m.edsoo.ru/ff0c670
TEIJIOTA TUIABJICHMUS. 8
Cybnumarus B
44 | YpaBHEHHE TEIUIOBOTO bubnmoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

Oananca

https://m.edsoo.ru/ff0c682
0

DnekTpusanus Ted.

OnexTpuueckuii 3apsa. /[sa bubmorera [IOK
45 ' https://m.edsoo.ru/ff0c6bc
BU/JIA AIEKTPUUECKUX c
3aps/10B B
IIpoBOAHUKHU, TUDIIEKTPUKHI
Hion OBOJITHUKH 31;1pK0H Bubmiorexa LIOK
46 yip ' https://m.edsoo.ru/ffOc6bc
COXpaHEHHUS ICKTPUIECKOTO c
3apsana B
B3aumoneiicTBue 3aps10B. Bubmmoreka ITOK
47 | 3axon Kynona. ToueuHsblit https://m.edsoo.ru/ffOc6ce
AIIEKTPUUECKUHN 3apsi]l 4
Hanpsxk€HHOCTD
ANEKTPUYECKOTO MOJISI.
48 [IpuHLIUI CYIIEPIIO3ULITA Bubmorexa HOK
PHHI ynep EI https://m.edsoo.ru/ffOc6df2
AIEKTPUUECKUX TOJIEH.
JIvHMM HAPSAKEHHOCTH
Pabora cun
49 ANEKTPOCTATHYECKOTO MOJIA. bu6nuoreka [IOK
Ilorenuuan. PazHocts https://m.edsoo.ru/ff0c6f00
[IOTEHIINATIOB
IIpoBOIHUKH U TUSIEKTPUKHU
P P bubmmorexa LIOK
B AJICKTPOCTAaTHYECKOM ITOJIE.
50 https://m.edsoo.ru/ff0c701

Jwvsnexrpuueckas
IIPOHUIIAEMOCTD

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

DNEKTPOEMKOCTb.
Konaencarop

bubmuorexa [IOK
https://m.edsoo.ru/ff0c712
6

52

DNEeKTPOEMKOCTH TIOCKOTO
KOHJICHCAaTOpa. DHEpTus
3apsHKEHHOT0 KOHJIEHCAaTopa

bubmuorexa [IOK
https://m.edsoo.ru/ff0c72c
0

53

JlaGoparopnas pabora
"U3mepenue
SIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHIIMT NElCcTBUS U
MPUMECHECHHE
KOHJIEHCATOPOB,
KOMUPOBAJIBHOIO ammnapara,
CTPYHHOTO IIPUHTEPA.
DIIeKTpocTaTUYEeCKas
3amuTa. 3a3eMIIeHue
3JIEKTPONPUOOPOB

55

DNEeKTPUYECKHUH TOK,
YCIIOBHUS €r0
CYIIECTBOBAHHS.
[TocrostHubIi TOK. CHila
Toka. Hampsixenue.
Comnpotusnenue. 3akon Oma
JUI y4acTKa [EemnH

56

HOCHCHOB&TCJ’ILHOG,
nmapajajicjibHOC, CMCIIAHHOC

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCIMHEHHUE TPOBOIHUKOB.
JlaGopatopHas paboTa
«3yueHne cMemaHHoTo
COCIMHEHHUS PE3UCTOPOBY

57

Pa6ota u momrHOCTH
3JIEKTPUYECKOr0 TOKA. 3aKOH
[xoynsa-Jlenna

bubmuorexa [IOK
https://m.edsoo.ru/ff0c783
8

58

3axon OMma I IOJIHOM
(3aMKHYTOM) 3JI€KTpUUYECKOIN
nenu. Kopotkoe 3ambIkaHue.
JlaGopatopHas pabota
«3mepenue D/1C
HCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae
0

59

DNEeKTpOHHAs IPOBOJUMOCTD
TBEPIBIX METAJUIOB.
3aBUCHMOCTh
COTPOTHUBIICHUSI METAILJIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

60

DNEeKTPUYECKUI TOK B
Bakyyme. CBolicTBa
AIEKTPOHHBIX MYYKOB

61

[lonmynpoBOIHUKH, HX
CcOOCTBEHHAs U IPUMECHAs
npoBoAUMOCTh. CBOMCTBa

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c84a
e



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

p—n-niepexona.
[onynpoBoiHUKOBBIE
npuOOpbI

DNEKTPUUECKHUN TOK B
pacTBOpax U paciuiaBax

bubmuorexa [IOK

62 | DIEKTPOJUTOB. https://m.edsoo.ru/ff0c82b
DIIEKTPOIUTHYECKAS a
JMCCOIMANUs. DIIEKTPOIN3
DNEeKTPUYECKHUI TOK B razax.
CamocCTOsTENbHBIN U bubmmorexa [JOK
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSTEIbHBIN pa3ps. .
Mounus. [Inazma -
DnexkTpuueckue mprudopsl U
YCTPOMCTBA U UX
64 | mnpakTUYECKOE MPUMECHCHHE bubmmorexa [IOK
p P ' https://m.edsoo.ru/ff0c86fc
IIpaBuna TexHUKH
0€3011aCHOCTH
O6obm@omuii ypox bubmuorexa [IOK
65 https://m.edsoo.ru/ff0c88b
«ONEeKTPOIUHAMUKA e
KonTponbnas padota mo
TeMe «IJEKTPOCTATHKA. bubnuoreka [IOK
66 | IlocTOSIHHBIN AIEKTPUUCCKUIA https://m.edsoo.ru/ff0c8a8
TOK. TOKHM B pa3iM4yHbIX a
cpenax»
67 PesepBHBIi1 ypOK. bu6numoreka [IOK

KonTtponsHas pabota o

https://m.edsoo.ru/ff0c8ch



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

Teme "DJeKTpogMHaMuKa" 6
PesepBHEBII YPOK.
68 06061;) aro }II/Ipﬁ OK I10 1 Bubmorexa ITOK
HHAIOTIHH ¥p https://m.edsoo.ru/ff0c8f6c
temaM 10 kiacca
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Ne KouunuyecTBO yacon
DJIeKTPOHHbBIE
Hara nu@posBbIe
n | Tema ypoka KonTtpoabHbie IIpakTH4eckune
Beero HU3y4YeHUSs o0pa3oBaTeJibHbIE
/ paéoTsI paéoThI
pecypcbl
n
IlocTostHHBIE MATHUTHI U UX
B3aHUMOJICHCTBUE.
bu6anoreka LIOK
MarnutHoe nosie. Bexrop
. 1 https://m.edsoo.ru/ff0c977
MAarHUTHON UHIYKIIHH. 3
Jluann MarauTHOM -
WHIYKITUU
MarsuTHoOe I10JIe
IIPOBOAHMKA C TOKOM. OIBIT 1 bu6nuorexa [IOK
Opcrena. Bzaumoneiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTopHas paborta
«3 peHI/II()a MarI:IHTHOFO 1 1 bubmorera [JOK
ya https://m.edsoo.ru/ff0c98fe
TIOJISI KATYIIKH C TOKOM
JleficTBMe MarHuTHOTO TOJISI
Ha MPOBOJIHUK C TOKOM.
Cuna Amrepa.
JlaGopaTopHnas pabora 1 1 bubmmorera [IOK
patop p 5 https://m.edsoo.ru/ff0c9ac0
«ccnegoBanue AeHCTBUS
MMOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MAarHUTHOTO OIS
Ha JIBUKYLLYIOCS
3apspKeHHYHo yactuny. Cuna
Jlopenma. Pabota cuibl
Jlopenua

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

DJIeKTpOMarHuTHas
naaykuus. [IoTok BekTopa
MaruutHol uHaykuu. JC
UHAYKIHU. 3aKOH
3JI€KTPOMAarHUTHOM
unaykiuu dapanes

JlaGopaTopHasi pabota
«HccnenoBanue sIBIIEHUS
3JIEKTPOMATHUTHOMN

WHIYKITAW»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C
CaMOMHAYKIIUU. DHEPTUs
MAarHUTHOTO TOJISl KaTYIIKH
C TOKOM.
DneKTpOMarHuTHOE 10JIe

bu6anorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckne yCcTpoucTBa U
HX [IPUMEHEHHUE:
IOCTOSIHHBIE MArHUTHI,
3J€KTPOMAarHMTHI,
3JIEKTPOJIBUTATED,
YCKOPHUTEIHN 3JIEMEHTAPHBIX



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

YaCTHUIL], THAYKIMOHHAS
ne4yn

10

O6o0bmaromuit ypox
«Maraursoe I1oJie.
DJIeKTpOMarHuTHas
UHIYKIUS)

bubanoreka LIOK
https://m.edsoo.ru/ffOcab82

11

Kontponbhas paboTa mo
TeMe «MarautHoe mnouie.
DneKTpoMarHuTHas

WHIYKLUSD)

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OIHBIE MEXAHUYCCKHUE
KosieOanus. ["apMOHHUYECKHUE
KoyieOaHus. Y paBHCHHE
rapMOHUYECKHX KOJCOaHUIA.
[IpeBpamenue 3Heprun

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnast pabota
«HccnenoBanue
3aBUCHUMOCTH TIepHO/Ia
MaJjbIX KoJieOaHuii rpy3a Ha
HUTH OT AJIUHBI HUTH U
MAacChl Tpy3a»

14

KonebarenbHbIi KOHTYD.
CBoOOIHbBIE
JNIEKTPOMATrHUTHBIC
KoJIeOaHUS B HICAIBHOM
KoJieOaTeIbHOM KOHTYpE.
AHaJIOTus MEXIY

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb82
0



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

MEXAHUUYECKUMHU U
ANEKTPOMArHUTHBIMH
KOJIEOaHUAMHA

15

®opmyna TomcoHa. 3akoH
COXpaHEHHUs SHEPTUH B
UJeabHOM KoJieOaTeTbHOM
KOHTYpE

bu6anoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o
3aTyXaloluX KoJIeOaHUsX.
BoiHyx1eHHBIE
MeXaHH4YeCKHe KojeOaHusl.
Pe3onanc. BeinyxneHnoie
3JIEKTPOMATHUTHBIC
KosieOaHus

bub6nunorexa LIOK
https://m.edsoo.ru/ffOcbb8
6

17

[lepeMeHHBIH TOK.
CunycounaanbHbINA
MepEMEHHBIN TOK.
MoIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEWCTBYIOIIECE 3HAYCHHE
CHUJIBI TOKA U HAIIPSIKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpanchopmarop.
[IpousBoacTso, nepegaya u
notpeOieHne
ANEKTPUUYECKOMN SHEPTrUun

19

YcerpoiicTBo
MIPaKTUYECKOe MPUMEHEHNE

bubmmoreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPUYECKOTrO 3BOHKA,
re’eparopa nepeMEeHHOro
TOKa, JIMHUHU
3JIeKTporepeay

20

DKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE
anexTposHeprun. Kynsrypa
HCIIOJIb30BaHUS
JJIEKTPOIHEPIUU B
ITOBCEHEBHOM JKU3HU

21

MexaHu4ecKkHe BOJIHBI,
YCIIOBUS pacIipOCTPaHEHHUS.
[Tepuon. Cxopocthb
pacIupoCcTpaHeHus U IJIMHa
BosHBL. [lonepeunsie u
MIPOJIOJIEHBIEC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTb 3ByKa.
I'pomkocTh 3ByKa. BeicoTa
tToHa. TemOp 3Byka

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

23

DNeKTpOMarHUTHBIE BOJIHBI,
HX CBOMCTBAa U CKOPOCTb.
[[Txana 3nEKTPOMArHUTHBIX
BOJIH

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHBI paanocmsn nu
TeneBuneHus. Pazsurne
CPE/ICTB CBSI3H.
Pagnomoxanus



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTponbhas pabora

but6mmoreka [IOK

25
«Konebanus v BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonunenHoe
pacnpoCTpaHEHUE CBETA B bubnuorexa [IOK
26 | OaHOPOIHOM cpene. https://m.edsoo.ru/ffOcd35
ToueuHbIil HICTOYHUK CBETA. 0
JIyu cBera
OrtpaxkeHue cBeTa. 3aKOHbI
97 OTPAXCHUS CBETA. bu6mmoreka [HOK
[Toctpoenue n3obpaxeHuit https://m.edsoo.ru/ff0cd4e0
B TUIOCKOM 3€pKaje
[Ipenomnenue cBeTa.
[TonHoe BHYTpeHHEE
28 | orpaxenue. [IpenenpHbIN bubmmorexa LOK
P - e https://m.edsoo.ru/ffOcd7f6
yTOJI TIOJTHOTO BHYTPSHHETO
OTpaKCHHUS
JlaboparopHas paboTa
29 <<I/I3Mle): eHI:/Ie nolica:;aTeJm bubmmorexa [IOK
P https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa»
JIunsel. [loctpoenue
30 n300pakKeHUH B JIMH3E. bu6mmoreka [JOK
®opmyJsia TOHKOH JIMH3BI. https://m.edsoo.ru/ffOcddle
VYBenuueHue JTUH3bI
JlaGopaTopHasi pabota
31 | «HMccnenoBanue CBOMCTB

M300paKeHUI B TUH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hucnepcus ceera.
C10XHBII cocTaB 0elIoro

32 | cBera. llper. JlaboparopHas
pabota «Habmronenue
JIVICTIEPCHH CBETa»
HNurepdepenuns caera.
33 Hud pa(i II)/ISI cBeTa bubmorera [JOK
paKi oL https://m.edsoo.ru/ff0ced22
JudpakuoHHas pemeéTka
[lonepedyHOCTh CBETOBBIX bu6nuorexa [IOK
34
BoJiH. [lonspusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOpHI U
35 | ycTpoiicTBa M yCIOBHS UX
0e30MacHOT0 MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH
36 KJIaCCUYCCKON MEXaHUKH. bubmmoreka [JOK
[Toctynarsl ciennanbHON https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCHTEIBHOCTH
OTHOCHUTEIIBHOCTD
OJIHOBPEMEHHOCTHU. bu6nuorexa [IOK
37
3ameJieHUe BPEMEHU U https://m.edsoo.ru/ffOcfa42
COKpAIllEHUE JITTUHBI
DHeprus v UMIYIbC
38 PEAATUBUCTCKON YaCTHIIBI. bubnmnoreka [JOK
CBs13b MacChlI € PHEPTUEH 1 https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IOKOS
39 | KontponbHas pabora bu6mmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«Ontuka. OCHOBEI
CIIEUAIIbHON TeOpUHr
OTHOCUTEIBbHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonsl. Gopmyna [lnanka.

bubanoreka LIOK

40
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETOBAHUE Bu6 LIOK
noIMoTeKa
41 .0 A.T.
porosdpexra. OmbiTet https://m.edsoo.ru/ffOcffc4
Croneroa
3akoHsbl poTtodrPdexra.
b uq)(b N bubmuoreka [JOK
VYpaBHeHue DUHIITEHA 1151
42 https://m.edsoo.ru/ff0d015
dororddekra. «KpacHas .
rpanuna» Gotorpdexra -
Jasnenue ceera. OnbiThl 1. bu6mmoteka [JOK
43 | H. JleGenena. Xumudeckoe https://m.edsoo.ru/ff0d04a
NelficTBHE cBeTa 6
TexHuueckue yCcTpoicTBa u
MIPaKTUIECKOE IPUMEHEHHE:
44 | dorosnemeHT, HOTOJATUHUK,
coJHeyHas OaTapes,
CBETOJINO]
Pemenue 3aga4 mo teme bu6nmoreka [JOK
45 «neMeHThI KBAHTOBOM https://m.edsoo.ru/ff0d030
OITUKU» 2
Monens atoma ToMcoHa. but6mmoreka [IOK
46 | Omwitel Pe3epdopna mo https://m.edsoo.ru/ff0d091

PACCCAHUIO O-HaCTHII.

a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

[Inanerapnas Mogenb aToMa

47

[Toctynater bopa

bu6anoreka LIOK
https://m.edsoo.ru/ff0dOafa

48

M3nydenue u norioneHue
(hOTOHOB MpU TEpexoie
aToMa C OJJHOTO YPOBHS
SHEpPruy Ha Apyrou. Bumasl
CIIEKTPOB

bu6anorexa LIOK
https://m.edsoo.ru/ff0d0afa

49

BomnHoBkle cBolicTBa
yactull. Bonusl ne bpoins.
KopnyckynsspHO-BOIHOBOM
nyanu3M. ClloHTaHHOE U
BBIHYKJICHHOE M3JIy4CeHUE

bu6anoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpsITHE
pannoakTUBHOCTU. OIBITHI
Pezepdopna o
OTIPEJICJIEHUIO COCTaBa
PaZOaKTHBHOTO U3ITyYECHHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-,
FaMMa'I/I?)J'Iy‘IeHI/ISI. BJ'II/IHHI/IG
paJroOaKTHBHOCTH Ha
JKMBBIC OPTraHU3MBbI

52

OTKpBITHE IPOTOHA U
HeulTpoHa. M30Tombl.
Anbda-pacma.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.

bu6anoreka LIOK
https://m.edsoo.ru/ff0d116
2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

l'amMmma-uznydyenue

53

DHeprus cBA31 HyKJIOHOB B
saape. SlnepHele peakiuu.
SnepHslil peakTop.
[IpoGaemsbl, nepcreKTUBHI,
JKOJIOTHYECKHUE ACTIEKTHI
SIIEPHOM DHEPTETUKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DJIeMEHTapHbIE YaCTHUIIBI.
OTKpBITHE IO3UTPOHA.
MeToapl HaOIOnEHUS U
perucrpanuu
3JIEMEHTAPHBIX YACTHII.
Kpymslit cton
«DyH1aMEeHTaIbHbIE
B3auMOJICHCTBUSA. EQMHCTBO
(bu3nUecKoil KapTHHBI
MHPa»

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 38é3aHoro Heoda.
Co3sBe3nus, sipKue 3BE3IbI,
IUTAHETHI, X BUIUMOE
nemxkenne. ConHeunas
cucreMa

56

Coumurte. Conneunas
aKTUBHOCTH. MIcTOYHUK
sHepruu CoJtHIa ¥ 3BE3]T

57

3BE3/1bI, KX OCHOBHBIE
XapaKTepUCTUKU. 3BE3IbI



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

TJIIaBHOM
MIOCIEN0BATEIHLHOCTH.
BHyTpenHee cTpoeHue
3BE311. COBpEeMEHHBIE
MIPEJICTABICHHS O
MIPOUCXOKICHUH U
spomronru ComHIla U 3BE3]

58

Mneunsii [Tyt — Hama
TI'anmaktuka. Ilonoxenue u
nBkenre CoJHIa B
l'anakrtuke. 'anaktukw.
UYeEpHble ABIPHI B sApax
raJakTUK

59

Bcenennas. Pazoeranue
rajakTuk. Teopus
Bonpmioro B3peiBa.
PenukroBoe uznydeHue.
MerTaranakTuka

60

Hepemennsie npobieMpl
aCTPOHOMHUU

61

KonTponbhas pabora
«JIEMEHTBI aCTPOHOMMH U
acTpouzukm»

62

O6o06maromuii ypox. Ponb
(U3HUKY ¥ aCTPOHOMUH B
9KOHOMHYECKOM,
TEXHOJIOTHYECKOH,




COLMAIIBHOW U ATUYECKON
cdepax AesITeNbHOCTH
YesoBeKa

63

O6o6maromuit ypok. Ponb
1 MeCTO QU3HUKHU U
aCTPOHOMHH B
COBPEMEHHON HAyYHOU
KapTHHE MHpa

64

O606maromuit ypok. Ponb
(bu3nvecKoi Teopuu B
(dbopmMupoBaHUN
MPEJICTABICHUNA O
(bu3nueckoit KapTuHe MUpa

65

O6o06marommii ypok. Mecto
(bu3NIeCcKOi KapTHHBI MUPa
B 001IEM psiy
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O

pUpOIEe

66

Pe3epBHBIit ypoK.
MaruauTHo€ mnoJie.
DeKTpoOMarHuTHas

HMHJYKLUS

67

PesepsHblil ypok. OnTuka.
OcCHOBBI cIELIMATIBHON
TEOPUH OTHOCUTEIBHOCTU




Pesepnbiii ypok. KBanTOBas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178

68 | ¢Qusuka. DneMeHTHI 1
aCTPOHOMHH M acTpO(YU3NKU 4
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

METOJNYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HNHTEPHET






