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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpPOBHS Ha YPOBHE CpPEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHUU K pe3yibTaraM
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHON mporpaMmmsbl, mnpencraBieHHbIXx B OI'OC
COO, a Takxe ¢ ydyeToM (enepanbHOl pabouel MporpamMmbl BOCIIMTAHHS U
KOHIIETIIMK TIpernojiaBanus yuyeOHoro npenmera «duszuka» B 00pa3oBaTesIbHBIX
OpraHu3aLusIX Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
00pa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxanue mnporpaMMmbl MO (GU3MKE HAmMpaBlieHO Ha (OpPMHUpPOBAHUE
€CTEeCTBEHHO-HAyYHOU KapTHUHBI MUpa oOydaromuxcs 10—11 kimaccoB mpu 00yueHun
ux (¢u3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AESTEIBHOCTHOIO MOJIXO/A.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusm @I'OC COO k miraHupyemMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM Pe3yJibTaTaM O0y4YeHUsl, a TaKkKe
YUUTBHIBAET HEOOXOJMMOCTbh pEATU3aLUU MEXKIPEAMETHBIX CBsi3eld (U3MKU C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMU NpeAMeTaMU. B HellonpenenstoTcs OCHOBHBIE
LEIU U3y4YeHUsl (PU3UKH Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHus, IIIaHUPYEMBbIE
pe3yNbTaThl OCBOEHUS Kypca PU3MKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTAThI MO r0J1aM 00YUYEHUS;

e cozepkaHue yueOHoro npenmMera «du3uka» no rogam o0ydeHusl.

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyHas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyskaroriem mMupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IMPOIECCOB U SBICHUW, H3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueii W actpoHomuen. lcmonp3oBaHME W AKTUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHMM  OMNpeAeNsieT XapakTep W Pa3BUTHE
Pa3HOO0OpPa3HBIX TEXHOJIOTUH B Chepe IHEPTETUKU, TPAHCTIOPTA, OCBOEHMSI KOCMOCA,
MOJIYYEHHsS] HOBBIX MAaTEpHAJIOB C 3aJlaHHBIMU CBOMCTBaMM U Jpyrux. M3ydenue
(u3HKM BHOCUT OCHOBHOM BKJIaJ B POPMUPOBAHUE €CTECTBEHHO- HAYYHOU KapTHUHBI
Mupa oOydJarmmmuxcs, B (GopMUpoBaHWE YMEHHN NPUMEHSITh HAYYHBIM METOJ
MMO3HAHUS TIPY BHITIOJHEHUN UMHU YU4E€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca pu3HKH 151 ypOBHS CpEIHEr0 00LIEro 00pa3zoBaHus MOJ0KEH
pAI UAeH, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIMIIBI €FOTIOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEHW KypcC SBISIETCS JIOTMYECKH
3aBEpUICHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pasleioB (PM3MKH, BKIIIOUAET KaK
BONPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuanl Kypca (GU3UKH
OOBEIMHEH BOKpYr (u3nueckux Teopuid. Benymmm B Kypce sBisercs
(dopMupoBaHrE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIe.

Hoes eymanumapusayuu. E€ peanuszanus INpeANnonaracT HCIOJIb30BAHNUE
TYMaHUTapHOTO TNOTEHIMana (hU3MYECKOM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
($u3MKH C pa3BUTHEM OOIIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MTPOOJIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gu3uku npesmnosaracT 3HakKOMCTBO
C IIUPOKUM KPYrOM TEXHMUYECKHX U TEXHOJOTMYECKUX MPUIOKEHUA H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oskonocuzayuu peanuszyeTcsi TOCPEICTBOM BBEIEHHUS 3JIEMEHTOB
COJIepKaHusl, MOCBSIICHHBIX 3KOJIOTMUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHBbl C Pa3BUTHUEM TEXHUKH M TEXHOJIOTH, a Takxke OOCYXAEHHUS MHpodsieM
PalMOHAIIBHOTO MTPUPOJONIOIB30BAHNS U SIKOJIOTUYECKOI 0€30M1acCHOCTH.

Crep)KHEBBIMU 3JIEMEHTAaMHU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHMsl SABJISAIOTCA (pu3nueckue Teopuu ((PopMUpOBaHUE MPENCTABICHUN O
CTPYKType NOCTpOoeHusl (pU3NUECKON Teopuu, poiu (pyHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHULIAXITPUMEHUMOCTH
TEOPUM, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIEHUH U TIPOLIECCOB).

CucTeMHO-JesTeIbHOCTHBIN MOAX0A B Kypce (U3HMKH peanus3yercss Ipexie
BCEro 3a CYCT OPraHM3alUU SKCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUIXCs.
J11st 6a30BOTO YPOBHS Kypca (PU3HKHU — 3TO UCIIOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1a00OPaTOPHBIX padOT, KOTOPBIE B IPOrPAMME
no (Qu3nuke OObEIWHEHbI B OOIIMI CINHCOK YYEHHMYECKHX MPAKTHYECKUX pPaloT.
Boigenenue B yKa3aHHOM MepedyHe J1a0OopaTOpHBIX pabdoT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIISIETCA yYaCTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEW TUIAaHMPOBAaHUS U OCHAleHUs kabuHera Quiuku. llpu
ATOM 00€CHeuMBaeTCsl OBJIaJIcHUE OOYYaAOIMIMMUCSA YMEHHSIMU TMPOBOAUTH
KOCBEHHBIE HM3MEPEHMsI, MCCIICIOBAHUS 3aBHUCUMOCTEH (IM3MUYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB IO IMPOBEPKE MPEAIOKEHHBIX THIIOTES.

bonbiioe BHUMaHuE yAEISeTCs PEIICHUIO PACUETHBIX M KaueCTBEHHBIX 3a/1a4.
[Ipu 3TOM 71 paCUETHBIX 33]1a4 TPUOPUTETOM SIBISIOTCS 337]a4M C SIBHO 3aJaHHOU
(bu3HUECcKOi MOJEIbIO, TO3BOJISIONINE IPUMEHSATh U3yUEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK U UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCA 3aJaHHs Ha
0OBsCHEHHE MpPOTEeKaHUsi (U3MUYECKUX SIBICHUM M MPOIIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyroume BbhIOOpa (PU3MYECKON MOJENH Il CUTyallud HPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY 00eCIIeUeHHI0 Y4eOHOro npoiiecca 0a30BbIil ypoBEeHb Kypca (pu3nku
Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs JOJDKEH HU3Yy4aThCsl B YCIOBUAX
NpeIMETHOrO0 KaOWHeTa (U3UKKM WIM B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOrO NHKiIa. B kaOuHeTe (QU3MKH MOIKHO OBITH
HEO0XO0JIMMOEe JabopaTopHOE OOOpYAOBaHWE JJisl BBINOJHEHUS YKA3aHHBIX B
nporpaMMe Mo (U3MKe YUYCHHMYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIMOHHOE
obopyioBaHuE.

JleMOHCTpallMOHHOE  000pyZOoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH U 00OECleuyMBaeT IOCTaHOBKY
MEPEYUCICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTpAlUd IS
WCCIICIOBAHMUSI  M3YYaeMbIX  SBJICHHA ¥  TPOIECCOB, OMIHUPUYECKUX H
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 000OpyAOBaHHE [JIs1 YYEHHYECKUX MPAKTHUUECKUX padboT
(GopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaTHyecKue KOMILJIEKTHI
1a00paTopHOrO 000pPYNOBaHUS JOJDKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
MCIIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJIE LIU(PPOBBIX J1a0OpaTOpUil.

OCHOBHBIMM LIEJIAMH U3YUYeHUsT (PU3UKH B 0011I€M 00pa30BaAHUM SIBISIIOTCA:

e (opMHpOBaHHE HUHTEpeca M CTPEMJIEHUS OO0yyaroumxcsd K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX W TBOPUYECKUX
CITIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yICHHsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHHMHA OOBSICHATH SBJIECHUS C HUCIHOJb30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue TpenCTABICHUNA O POIM (PUBMKHU JJIS PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHIA.

JlocTrkeHne STUX Leie 00ecTeuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nmpoiiecce 3y4eHus Kypca (pu3nKy Ha ypoOBHE CpPeHET0 00111ero oOpa3oBaHus:



e TPHOOpPETEHUE CUCTEMBI 3HAHUM 00 001X PUZNUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHSX, BKJIIOYAs  MEXaHUKy, MOJIEKYJSIpHYIO (DU3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPO(PU3UKHU;

e (dopMupoBaHHE yMEHHMI TPUMEHATb TEOPETHUECKUE 3HAHUSA IS
OOBsICHEHUS (PU3NYECKUX SIBICHUW B TPUPOAE U IS TPUHATHUSL
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CIHOCOOOB pEIICHHS pa3JIMYHBIX 3a1ad C SIBHO 33JaHHOU
dusznyeckoil MoAenblo, 3aJay, MOAPA3yMEBAIONINX CaMOCTOSTENbHOE
co3faHue (pU3NUeCcKor MOJEIH, aJleKBAaTHON yYCIOBUAM 3aa4H;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JCHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS M MPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJIM3a W MHTEPIpPETalud HHpOpMaIuH,
OIpEIENICHUS TOCTOBEPHOCTH MOJIYUEHHOIO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBHI JJI1 pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wuzydenune ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kimacce — 68 dacoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemelii B mporpaMMe 1O (PU3HMKE TMEpeuYeHb JabOpaTOPHBIX MU
MPAKTUYECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENb JI€JaeT BHIOOD
MpOBEJCHUST J1a0OpaTOPHBIX pabOT W OMBITOB C YYETOM HWHIUBUAYATbHBIX
0COOEHHOCTEH 00yUarOIUXCH.



COJEPXAHUE OBYUYEHUA
10 KJIACC
Pa3znen 1. ®u3uka u MeToAbl HAYYHOTO MO3HAHMS

duszrka — Hayka o npupoje. Hayunsie METO1bI TO3HAHUS OKPYKAOIErOMUPA.
Ponp skcniepuMeHTa U TEOPHUH B IIPOLIECCE MO3HAHMS MPUPOJBI. DKCIIEPUMEHT B
dusnke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TpolieccoB. HaydHble THIOTE3bI.
®dusnyeckre 3aKOHbl U TEOPUH. ['paHUIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKOU EATEIBHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBsle W UU(QPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYHUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexanundeckoe nBrmkeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOIO JIBHYKCHHS.
Cucrema otcuera. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeIHSsI CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHUE MATE€pUAIbHOM TOYKH, MX HPOEKIMU HAa OCH CHUCTEMBI KOOpJIWHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE TMpsSMOJMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOpDJAMHAT, CKOPOCTH, YCKOPEHHs, IIyTH M THEPEMEIICHHUS
MaTepUAIIBHON TOYKH OT BPEMEHHU.

CBoboaHoe nmageHue. Y CKopeHue cBoOOTHOTO TaeHHUS.

KpuBonmHenHoe nBMKEHUE. [[BH>KEHNE MaTepUaIbHON TOYKH ITOOKPYKHOCTH
C IOCTOSIHHOM II0 MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKOPOCTb.
Ilepuon u yactota obpauieHus. LlenTpocTpeMuTenbHOE yCKOPEHHE.

TexHuuecKkue yCTpPOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: CIHIOMETD,
JBUYKEHUE CHAPSI0B, LIEMTHbIE M PEMCHHBIE TIEpelayu.

Jlemoncmpayuu

Mopnenb CUCTEMBI OTCUETA, WUIIOCTPALNS KMHEMATHYECKUX XapaKTEPUCTHK
JIBUYKEHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMxeHus Tena, OPOIIEHHOIO MO YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHus: CBOOOIHOTO MaJIeHusI.



HanpaBnenue CKOpOCTH IPU IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne HEpaBHOMEPHOTO JBWXKEHHS C LEIBIO ONPEAECIEHNUS MTHOBEHHOMN
CKOpPOCTH.

HccnenoBanre COOTHOLICHHS MEXKIY NyTSIMH, NPOWJICHHBIMHA TEJIOM 3a
NOCJIENOBATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHU MPHU PABHOYCKOPEHHOM
JBWKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne NBUKEHUA ApUKa B BA3KOW KUJKOCTH.

N3yueHnue nBUXEHUA Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[Ipuanun  otHocutensbHOCTH  [anmunes. llepBwii  3akoH  Herotona.
WNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HeroToHa miist
MarepuaibHOU TOUKHU. TpeTuid 3akoH Hpr0TOHA /111 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtiaroteHus. Cuma Tsbkectu. llepBag kKocmuyeckas
CKOpPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunbl Tpenus (1mokosi, ckoyibkeHus, kauenust). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koaddunuent tpenus.
Cuna conmpoTUBIICHUS NPU ABUKECHUY TEJIA B KUJKOCTH WJIU Tase.

[TocTtynaTensHOE U BpalaTeabHOE ABUAKEHNE a0COTIOTHO TBEPOTO TEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpamieHus. Ilmedo cuibl. YcnoBus
paBHOBECHUS TBEPAOIO TEJA.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TMOJIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepIUK.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

Clio)keHue Cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiepopmMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MaJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenue nBuxeHUs OpycKa Mo HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pa3Iie, OT ux AedopMalium.



HccnenoBanre yclOBUII paBHOBECHS TBEPJAOrO Teja, MMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpaHeHUA 6 MEXAHUKE

NmMnynbee MaTtepuallbHOM TOYKHM (Tela), CHUCTEMbl MaTepHalIbHBIX TOYEK.
Nmnynbe cuiibl 1 W3MEHEHUE MMITYJIbCa Tejla. 3aKOH COXPaHECHUS HMITYJIbCA.
PeakTuBHOE IBMKEHUE.

PaboTa cuiabl. MOIIHOCTE CHUIIBI.

Kunetnueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHUH
KMHETHUYECKOU SHEPTUH.

ITorenmuanbHas SHEprusl. ITorenmuanpHas SHEprus yIpyTO
nedopMUpOBaHHOM PYKUHBIL. [loTeHITMaIpHAS SHEPTHS TeJla BOJIU3HU TOBEPXHOCTH
3emin.

[ToTennuaabHbIC n HEIIOTCHITHAIbHBIC CHUIBL. CBs13b paboThI
HETIOTCHIIUAJIBHBIX CUJI C KBMEHEHUEM MEXaHUYECKOM SHEPTUM CUCTEMBI TEJ1. 3aKOH
COXpaHEHMSI MEXaHUYECKOM IHEPTHUHU.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYecKkre YCTpPOMCTBA U MPAKTUUECKOE MPHUMEHEHHE: BOJOMET, KOICD,
MPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexona MOTEHIIMATBHOW SHEPTUN B KHHETUYECKYIO M OOPaTHO.

Yuenuuecxuii sxcnepumenm, 1abopamophsie pabomol

N3yuenne abCOMIOTHO HEYNPYTOro yjapa ¢ MOMOIIbIO JBYX OJIMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanre cBs3M pabOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH
TeJa Ha IpUMeEpe PaCTSKEHUSI PE3UHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipHasi u3UKa M TEPMOJAUHAMHUKA

Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Hubdysus. Xapakrep ABUKEHUS WU
B3aUMOJCMCTBUSL YacTULl BewiecrBa. MoJenu CTpOEHHS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEJI U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeieh. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [Toctositnaas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e¢ usMmepenue. lllkama temmneparyp
Llenscus.

Mopgens  upeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJISIPHO-
KHHETHYECKOW TEOPUU UJEANTHHOTO Ta3a. AOCOIIOTHASI TEMIIEpaTypa Kak Mepa



CpEIHEW KWHETMYECKOM SHEPIUM TEIUIOBOTO NBWKEHUS dvactull rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeipona.
3akoH /lanbroHa. M3omponeccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBlIeHUE H30MPOLIECCOB: HM30TEpMa, H30X0pa,
n3zo0apa.

TexHuueckue YCTpONCTBA W NPAKTUUECKOE TPUMEHEHHUE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThI, JOKA3bIBAIOIINE TMCKPETHOE CTPOCHUE BENIeCTBa, (oTtorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUIA.

OnpIThl 110 U PY3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO ABUKCHUSI.

Mogens onbita IlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mopenb, WILTIOCTpUpYIOLIasl NPUPOY AABICHUS ra3a Ha CTEHKHU COCYy/a.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHMS HJCAIBHOTO Trasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

OnpeneneHue Maccbl BO3yXa B KJIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUU
00beMa KOMHATHI, JAaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKy TTapaMETPaMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosvl mepmoouHamuxku

TepMoauHaMuueckass cucteMa. BHYTpeHHsIsT 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U CIOCOOBI e¢ u3MeHeHus. KonmmuecTBo TemioTel U pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  MACANBHOrO  rasa. Buasl  Temionepenadw:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHasl TEIIOEMKOCTh BEIECTBA.
KonnuecTBo TemIOTHI pH TEIONEpeaye.

[Tonsitue 00 aamabatHOoM mporiecce. I[lepBhif 3aKOH TEPMOIMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpaTuMocTh mpoI1ieccoB B IPUPOJIE.

TennoBble  mMamwmHbl.  [IpuHIUMNBI ~ ACWCTBUS  TEIJIOBBIX  MAIIIMH.
[IpeoOpazoBanusi sHEpruuM B TEIUIOBBIX MaiinHaX. KoadduimeHt mosae3Horo
nevictBusi TerioBod MamuHbl. [{ukn KapHo U ero kodpUIMEHT MOJIE3HOro
JNEUCTBUA. DKOJIOTHYECKHUE MPOOJIEMBI TEIIOAHEPTETUKH.

TexHuyeckue yCTpoWCTBA UM NPAKTHUYECKOE MPUMEHEHHUE: JBUTaTEllb
BHYTPEHHETO CTOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIHOHED.



Llemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTUM Tejla MPU COBEPIICHUH DPAOOTHI: BHUIET
MpoOKW W3 OYTBUIKK TIOJA JCHCTBHEM CXKAaTOTO BO3Ayxa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHyTpeHHEN SHEPTUH (TeMIepaTyphl) Tella IPH TerIonepeaaye.

OneIT 0 a11a0aTHOMY PAaCIIMPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JBUTATEIIA.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomwl

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammusie cocmoanusn eeuwjecmea. Dazoewvie nepexoonvt

[TapooOpa3oBanue u KoHmeHcanus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacelieHHbI nap. YaenbHas TeIuiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT JIaBJICHUS.

TBepaoe Teno. Kpucramiueckre u aMoppHbie Tena. AHU30TPOIUS CBOKCTB
kpuctaiioB. JXunkue kpucrtamnel. CoBpeMmeHHble Marepuanbl. [lmaBineHune u
KpUCTaJUIU3aus. Y IeJabHas TeroTa miasienus. Cyonumanus.

YpaBHeHue TerIoBoro OagaHca.

TexHuyeckue yCTpoOHCTBA MU MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaTIOPUMETP, TEXHOJIOTUU MOJTYUYEHUSI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE HAaHOMATEPHUaIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHILIEHHBIX MTAPOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl U3MepeHUs BIAKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUSI KPUCTALUTMYECKOTO BEIlECTBRA.

JleMoHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomol

N3mepeHne 0OTHOCUTENTbHOM BIaXXHOCTH BO3/yXa.

Paznes 4. DiiekTpoAUHAMUKA
Tema 1. dnekmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKuil 3apsiA. JlBa BuJa BIEKTPUUECKUX
3apsiioB. [IpOBONHMKHU, IUAJIEKTPUKKA U TMOJYHPOBOJHHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH Kynona. TodyeuHbl 3JIEKTpUUECKUN 3apsil.
DnekTpudeckoe noJie. Hanpssk€HHOCTh diekTpudeckoro notis. [Ipunnun
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CYyHEPHO3ULIMK AIEKTPUUECKUX Mojed. JIMHUM HanpsKEeHHOCTH 3IEKTPUYECKOTO
HOJISL.

PaGoTa cun anextpocratndeckoro mois. [loreniman. PaznocTs moTeHITAIOB.
[IpoBOAHUKN M AMDIIEKTPUKH B DIJIEKTPOCTATUUYECKOM Ioje. JluanekTpudeckast
POHUIIAEMOCTb.

OnekTpoeMkocTb. KonaeHcaTop. DIEKTPOEMKOCTh MJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckne yCTpoWCTBA W NPAKTHUYECKOE IPUMEHEHHE: BIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE DIIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMMPOBAJIBHBIN annapar, CTPyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATHYECKOM MOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJH
IJIACTUH, PACCTOSIHUSA MEXKIY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3mepenune 31eKTpPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnbslit 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHMS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna toka. [locTossHHBIHM TOK.

Hanpsixenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. YEIbHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapAIIEIbHOE, CMENIAHHOE COETMHEHUE TTPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIIAsA CUJIAa U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHHMKA TOKA.
3axon Oma Ji71s1 OJTHOM (3aMKHYTOM ) aieKTprudeckoi uenu. KopoTkoe 3ambIkaHue.

DJIEKTpOHHAasi ~ OPOBOAMMOCTH  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

OnexkTpudecKknuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKHY. CoOcTBeHHas u puMecHast MIPOBOJIUMOCTD
morynpoBofHUKOB. CBoiicTBa p—N-miepexosa. [lomynpoBoagHIKOBEIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS AUCCOIUALINS. DIEKTPOIIH3.
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OnekTpuueckuid TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTpONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, HMCTOYHUKH TOKA, DSJIEKTPOHAIPEBATEIbHBIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN MO,
TEPMUCTOPHI U (POTOPEIUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure CUiibl TOKa U HAIIPSIAKEHUS.

3aBUCHUMOCTb CONPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIA TN TTONIEPEYHOTO CEUCHHS M MaTepuaa.

CMeliaHHOEe COeTMHEHNE TPOBOJHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

W ckpoBoii pa3psa U IpOBOJMMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl

N3y4yeHue CMEMIaHHOIO COEAMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOJIBUKYILIEH CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue snexkTposusa.

MesxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce ocyliecTBIsIeTCs ¢
Y4ETOM COJAEPKATENbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTeMaTHKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAay4yHbIN (akt, Tumnore3a, (pu3MUecKas BEJIMYMHA, 3aKOH,
Teopusi, HaONIOIEHNE, SKCIIEPUMEHT, MOAEIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHUEe CUCTEMbl YpaBHEHUH, TUHEHHAs QyHKIMA, Tapadora,
runepOoia, uXx rpa@ukd U CBOWMCTBA, TPUTOHOMETpUUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIUHA Ha OCU KOOPJUHAT, CJI0)KEHHE BEKTOPOB.

bBuonocus: mexanndyeckoe ABIKEHUE B KUBOW mpupoae, AMPpdy3us, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEPE/IayH, TEIJIOBOEC PAaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEP/IBIX TEJ, KUJKOCTEU U
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ra3oB, 3JICKTPUUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJMTHYECKAS JIUCCOLMALUSA,
rajlbBaHUKA.

l'eoepaghus: B1a)KHOCTH BO3yXa, BETPbI, 6apoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHHE IBM)KEHUN C HCIIONb30BAaHHUEM MEXaHHM3MOB,
y4€T TpEeHUs B TEXHHUKE, MOIIIMIHUKH, HCIOJIb30BAaHUE 3aKOHA COXpPaHEHMs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrue), IABUTATEb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOW XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
[OJy4YEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE HAHOMATEpUAJIOB, MU
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTUYECKasl 3alluTa, 3a3€MJICHUE AJIEKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH HPUHTED, AJIIEKTPOHArPEBATENbHBIC puOOpHI,
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC

Pa3zneu 4. DiiekTpoauHAMHUKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKYUS

[ToctostHHBIE ~ MarHUTHL.  B3anMOJEMCTBUE  MOCTOSHHBIX MAarHUTOB.
MarautHoe mnose. Bektop MarHuTHOW WHAYKUMU. [lpuHIMN cynepno3unuu
MAarHuTHBIX MOJied. JIMHMM MarHUTHOM MHAYKUMU. KapThHA NWMHWNA MarHUTHOU
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1OJI€ TPOBOJHMKA C TOKOM. KapThHa JMHUN WHIYKIUA
MAarHMTHOIO TOJISl JUIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
MPOBOJHMKA, KATYIIKUA ¢ TOKOM. OnbIT Dpcrena. B3anmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HarpaBJICHUE.

Cuia Jlopenua, e¢ MOJlyJib U HarpaBiieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTHILIbI
B OJHOPOJHOM MarHuTHOM 1oJjie. Pabota cunsl JlopeHna.

SIBieHue DNEKTPOMAarHUTHOW MHAYKUMHA. [IOTOK BEKTOpa MarHUTHOM
WHAYKUAW. OJEKTPOJABHKYIIAsA CUJla HHAYKIWU. 3aKOH SJICKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. DJIEKTPOJBHXKYIIAs CUJa HHAYKIUUA B
IIPOBOJHUKE, IBUKYIIEMCS ITOCTYIIATENIBHO B OHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIIEHME CAMOMHIYKIMHU. OJIEKTPOABWXKYILAs  CHUJA
CaMOMHIYKIIUY.

DHeprus MarHUTHOTO TIOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.
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TexHndeckue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHUThl, 3JEKTPOMArHUTHI, JJICKTPOJBUTATEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIuHUM UHIYKITUY MarHUTHOTO TOJIS.

B3auMopelicTBUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBjieHUE PIIEKTPOMATrHUTHON MHIYKITUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJICKTPOJBHKYIIECH CHUJIBI MHIYKIIUA OT CKOPOCTU HU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBeHME CAaMOMHIYKITUY.

Yuenuuecxuii akcnepumenm, nabopamopmvie pabomuol

N3yyeHne MarHuTHOTO IOJIs KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue aBICHUA 3JICKTPOMAarHUTHOW UHTYKIIHH.

Pa3nen 5. Kosre6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble Ko1e0anus

KonebarenpHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEOAHMS.
INapmonnyeckue konebanus. Ilepuoxa, wactora, amruTyna u Qasza KojaeOaHHIA.
[IpyxvHHBIN MaATHUK. MaTeMaTU4eCKUN MasATHUK. YPABHEHUE TAPMOHUYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE DJIEKTPOMArHUTHBIE KOJICOAHUST B
UJCaNbHOM KOJIEOATEIbHOM KOHTYpEe. AHAIOrUS MEXAYy MEXaHUYECKHUMH H
ANIEKTPOMATrHUTHBIMU KoyieOanusmMu. Popmyna Tomcona. 3aKoH COXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIe0AaTEeIbHOM KOHTYPE.

[IpencraBienne o 3aryxaronmx KojieOaHUsX. BBIHYKIEHHbIE MEXaHUUECKHE
koJjebanus. Pezonanc. BeIHYK€HHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennblii TOK. CHHYCOMAAQIBbHBI NEPEMEHHBIA TOK. MONIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIUTYHO€ U JCHUCTBYIOIIEE 3HAYEHHE CUJIBI TOKa H
HaIpsHKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOIEHUE DIECKTPUUECKOM
SHEPTrUuu. DKOJIOTMUECKHE PUCKHU TPU MPOU3BOACTBE 3eKTposHepruu. KymbTypa
WCTIOJB30BaHUSA SJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HH.
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TexHuyeckue yCTpOHWCTBA M MPAKTUYECKOE NMPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU DJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanre nmapaMeTpoB KoJjeOaTebHONM CUCTEMBbI (MPYKUHHBIM HIIA
MaTEMaTUYECKUNA MASITHHUK).

HaOnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CBOOOIHBIE IIEKTPOMAarHUTHbIE KOJIEOAHMUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHc mnpu MOCIIENOBATENBHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
MHJIYKTUBHOCTHU M KOHJIEHCATOPA.

Monenb TUHUH 3JeKTpOonepeadH.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MajblX KOJeOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOr0 TOKa B LIEMU U3 MOCIEA0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE 6OTHbL

Mexanudeckue BOJIHBI, yClIOBHs pacnpoctpaHeHus. llepuon. Cxopocts
pacnpocTpaHeHuss M JuHA BOjiHBL. [lomepedHble W MPOAOIBHBIE  BOJIHBIL.
WNurtepdepenius u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CJIIOBHSI U3JIyYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B sanexkrpoMaruutHoi BosiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPETOMIICHHE, NOJIApU3alus, Tudpakius,
unTepdepeHius. CKopoCcTh JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MEeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeneBUIeHNA. Panqnonokamus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CPEbI.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE W MEAMIMHE, pajap,
paauonpueéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Komne0Gmromeecs Teo kKak UCTOYHUK 3BYKa.

Habmonenue oTpaxxeHus 1 MpeoMIICHUSI MEXaHUYECKUX BOJIH.
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Habmonenue nnrepdepeHnnu u 1udppakiunm MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJIO0H U
4acTOTOM KOJIeOaHUI.

HccnenoBanre  CBOMCTB — 3JIEKTPOMArHUTHBIX  BOJIH: OTpPAKEHHUE,
pesioMJIeHUE, ospu3anus, Audpaxius, uHTephepeHIIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. lIpsAMonuMHENHHOE pacnpoCTpaHEHHE CBETa B
omHOpoaHOM cpene. JIyu cBera. ToueyHbI HCTOYHHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI NPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTeNb
npenomnenus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yrojg IOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.

Jucnepcus ceeta. CloxHBbIN cocTaB 6enoro ceera. L{Ber.

Cobuparomiyie u paccenBarolue JMH3bL. ToHkas 1nH3a. DOKYCHOEpACCTOSHUE
Y ONTHYECKasl cuja TOHKOW JMH3bL. [locTpoeHne n3o0paxeHnii B cOOMparomuX u
pacceuBarommx JuH3ax. opmysia TOHKOM JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITHUKHU.

BonnoBas ontuka. WHrepdepenuus cBera. KorepeHTHblE HCTOYHMKHU.
VY caoBus HaOIIOAEHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMIOHHONKApTUHE
OT JIBYX CHH(a3HbIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpaxuus cBeta. JludpakimoHHas pemieTka. YcCioBuUe HaOM0ACHUS
IJIaBHBIX ~MAakCHMyMOB IIpU  IaJl€HHM MOHOXPOMAaTHYECKOIO CBETa HAa
TU(GPaKIMOHHYIO PEIICTKY.

[lonspuzamnus ceera.

TexHUUecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyna,
¢oroanmnapaT, NPOEKIMOHHBIN amnmapaT, MHKPOCKON, TEJIECKON, BOJOKOHHas
OITHKA, AU(PPAKIIMOHHAS PEUICTKA, OJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pPACHpPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpruodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUM B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpakmum ceeta.

HabOmronenne nucnepcruu cBera.
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[TonydyeHune cnekTpa ¢ HOMOIIBIO TPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.
HaOnronenue nosisipuszanuu CBETa.

Yuenuuecxuii sxcnepumenm, nabopamophvie pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crieMAIbLHON TEOPUHM OTHOCUTEIBLHOCTH

['paHuLIbI TPUMEHUMOCTH KJIACCUUECKOM MEXaHUKHU. [TocTynaThl cienuaibHON
TEOPUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BAKYyME,
MPUHIIAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHM U COKpAIllCHUE
JUTUHBI.

DHeprusi ¥ UMIYJIbC PEIISITUBUCTCKON YaCTHUIIBI.

CBs3b MAcCChI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKOM YACTUIIBI. DHEPTHUS
TTOKOS.

Pa3nen 7. KBantoBasi pusnka

Tema 1. dnemenmul Keanmoeoii ONMuUKU

®otonsl. opmyna [1nanka cBsi3u 3HEprur GOTOHA C €r0 YACTOTOU. DHEPrus
U UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
doTosrdpdexra. YpaBHenue DiHmTeitHa 11 poTodpdekra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenne cBera. OnbiThl I1. H. JIeGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuyeckue ycTpoWCTBa U NMPAKTUYECKOE NMPUMEHEHHE: (POTORIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3(PdheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHelHETo GoTodddexTa.

Ceeroauo.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmwiTel Pe3epdopaa mo paccessHUIO o -4acTHIL.
IlmanerapHas mogxens aroma. Ilocrymarsl bopa. M3nyyeHue u morusouieHue
(GbOTOHOB mpU TEepexoae aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumw
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.
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BousnoBele cBolicTBa yactull. Bomubl ae bpoua. KopnyckynspHO-BOJTHOBOM
IyaJIn3M.
CHOHTaHHOE U BBIHYK/IEHHOE U3TyYEHUE.
TexHuyeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIMI
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopna.
OmnpeneneHue JJIMHBI BOJHBI Jla3epa.
HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi
Habnronenue TMHeHyaToro CreKTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI, JTOKa3bIBAIOUIUE CIOXKHOCTh CTpOeHHus sapa. OTKpbITHE
pannoaktuBHOCTH. OnbITh Pezepdopaa no onpenenennto cocraBa paaiuoakTUBHOTO
m3nyuenus.  CBoiictBa  anbda-,  Oeta-, raMMa-u3iaydeHus.  BrusiHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OtkpeiTHE NpOoTOHAa M HeilTpoHa. HykionHas mopens snpa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sjapa. M30Torsbl.
Anbba-pacnaa. OJIEKTPOHHBIM U TO3UTPOHHBIM Oeta-pacnan. [‘amma-
U3ITy4YEHHE. 3aKOH PaIMOAaKTUBHOTO PACIIajIa.
DHeprus CBA3U HYKJIOHOB B sjipe. SnepHbie cuibl. Jlepekt Macchl sapa.
S nepnbie peakuuu. [lenenue u cuHTeE3 AI€p.
SAnepnsiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl U EPCIIEKTUBEI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE aCIIEKThI IIEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOMIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.
@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO PU3NUecKoi KapTUHBI MUPA.
TexHUYecKue yCTpOMCTBA M MPAKTUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMepa
Buiibcona, simepHbIit peakTop, aToMHast 0omoa.
Jlemoncmpayuu
CueTUrK MOHU3HUPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomwl
HccnenoBanre TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

Drarnbl pa3BUTUs aCTpoHOMUH. [IpUKIagHOE U MEUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUM.
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Bupa 3Be3nHoro Heba. Co3Be3gusi, SIpKUE 3BE3bl, IUIAHETHI, UX BUIUMOE
JBUKEHHUE.

ConHeyHas cucTema.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHeprum CoJiHIIA W 3BE3I.
3B€3/Ibl, X OCHOBHBIC XapaKTEPUCTHKU. [[harpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM MOCJIEAOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/] TJIABHOM MOCJIEAOBATEILHOCTU. BHyTpeHHEe CTpoeHue
3B¢371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKICHUU U 3BoJonuKu CoyHIA U
3BE3/. DJTambl )KU3HHU 3BE3I.

Mineunbiii I[Tyte — Hama ['amaktuka. Ilomoxenue m naBuxeHue CoJiHia B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U KBazapbl. YCpHBIC JIBIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa061a. PazOeranue ramakTuk.
Teopus bosbiioro B3peiBa. PeIMKTOBOE U3TyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

HepemieHuble mpo0ieMbl aCTPOHOMUM.

Yuenuuecxue nabnooenus

HaOnroneHusi HEBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
PUIOKECHHUM IS ONpe/IeNIeHUs TIOJIOKEHNS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1s CeBEpHOIro MOJIYLIApUS U SIPKUE 3BE3/IbI.

Habmronenus B Teneckon Jlynsl, minaner, Mieunoro IyTu.

O6o0maromniee NOBTOPEHUE

Ponr ¢Qusuku u acTpoHOMHUM B HSKOHOMHMYECKON, TEXHOJIOTHYECKOM,
COITMAJILHON M 3THYECKOM cdepax MeaTeIbHOCTH YeoBeKa, POJib U MEeCTO (hH3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOW KapTHHE MUPA, POib (PU3UIECKON TeOpUun
B (popMHUpOBaHUY MIPEACTABICHHUMN O (PU3HUUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOLEM PSIAy COBPEMEHHBIX E€CTECTBEHHO-HAYUHBIX
MPEJICTAaBICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHS B 11 Kiacce OCyIIECTBISICTCS C
YYETOM COJIEpKATEIbHBIX MEXIPEAMETHBIX CBS3€M € KypcamMu MaTeMaTHKH,
OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIC C M3YUYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBICHWE, HAY4YHBIA (haKT, TUIOTE3a, (u3nueckas BEIWYWHA, 3aKOH,
Teopusl, HAOIIOACHNE, DKCIICPUMEHT, MOACIIMPOBAHUE, MOJICIIb, H3MEPEHHE.

Mamemamuxa: pemieHHWE CHUCTEMbl YpPABHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPhl M WX MPOEKIIMH HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOPOB,

19



MPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIIMH, MPU3HAKU TMOJA00US TPEYroJbHUKOB,
ompeesICHHE TUIOMIAAU TUIOCKUX GUryp u oobeMa Ted.

buonocusn: »nexTpuyeckue SBICHHUS B KUBOW MPUPOJAE, KOJIeOATEIbHBIC
JBWKEHUS B )KUBOW MPUPOJIC, ONTUYECKUE SIBIICHUSL B KUBOU MPUPOAE, NCUCTBUE
paauaiyy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTypa TBEPIbIX
TeJ1, MEXaHU3MbI 00Pa30BaHUs KPUCTATHYECKON PEIICTKU, CIICKTPaIbHBIN aHAIN3.

l'eoepacghus: MarHUTHBIC TIOJTFOCA 3€MJTH, 3aJICKH MATHUTHBIX Py, pOTOCHEMKA
3€MHOW MOBEPXHOCTH, MPEICKAZAHUE 3EMIICTPACEHUMN.

Texunonocus: NWHUAM DJEKTPOINEpeaad, TI€HEpaTop MEPEMEHHOTO TOKa,
3JIEKTPOJIBUTaTENIb, MHAYKIMOHHAA TM€4Yb, paaap, PaaUONPUEMHHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBINA armapaT, BOJOKOHHAS OITHKA,
COJIHEYHas OaTapes.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «@Pu3nka» Ha YpPOBHE CpeaHEro oOIlero
obOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUHUTh JTOCTHXKECHHE CIICTYIOIINX
JUYIHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Ou3nka» AOIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYaloIIUXCS PYKOBOACTBOBATHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEHW TMMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHMCKOro OOIEeCTBA, PAaCUIMPEHUE >KU3HEHHOTO
ONbITA U OMBITA AEATEIBHOCTH B MPOLECCE PEATN3allMi OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHOU I€SITENHBHOCTH, B TOM YHCIIE B YACTH:

1) rpa;Ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAIUIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAaHHCTHUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEPECAX TPaXTAHCKOTO
00111ecTBa, y4aCTBOBATh B CAaMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3aluy;

YMEHHE B3aMMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUHM C
uX QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN M BOJIOHTEPCKOM JI€SITENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUCHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHCJIE€ B
NEATEIbHOCTUA YYCHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMIMBOTO OYAyIIEero;

4) 3CTETHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HAYYHOT'O TBOPUECTRA,

MPUCYIIEro (PU3NYeCcKoil HayKe;
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5) Tpya0BOr0 BOCIIUTAHUSI:

UHTEpEC K pa3nuyHbiM cdepaMm MpodeccroHaNbHON eATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccuu u peaan30BbIBATh COOCTBEHHBIE dKU3HEHHBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKK Ha TPOTSHKEHUU BCEU KU3HU;

6) 7K0JI0rHYecKOro BOCHUTAHMA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHHE TJI00AJIBHOTO
XapakTepa 3KOJOTHYECKUX MPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHCTBUN B OKPYKAIOIIECH Cpeie Ha OCHOBE
3HAHMSA LeJIed YCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA,;

paclIMpeHre OmbITa JEATEIIBHOCTH JSKOJIOTMYECKOM HAIIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI M0 PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HAaHHWE LIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH B IIpOLiECCe
M3y4YeHUs1 PU3UKHU OCYLIECTBIATh MPOEKTHYIO U UCCIEA0BATENIbCKYIO AESTENBHOCTD
WHJVBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el cTBUSA
ba3oBble Jioruueckue AeMcTBUA:
CaMOCTOSITEIbHO  (OPMyIMpOBaTH W aKTyaJlU3UpPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LEIU ACATECIBbHOCTH, 3a7aBaTh MapaMeTpPbl U KPUTEPUU HX
JIOCTHKCHHUS,;
BBISBJISITh  3aKOHOMEPHOCTH M TMPOTHUBOPEYUS B  PacCMaTpPUBAEMbBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarpiBaTh IJIaH PEIICHHUS MPOOJIEMBI C YYETOM aHajn3a WMEIOIIUXCS
MaTepHUaIbHbIX U HEMaTEPUAILHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1[EJIsIM, OIIEHUBATh PUCKHU MOCIEICTBUMN ESITEIHHOCTH;
KOOPJIMHUPOBaTh W  BBHIMIOJHATH PpabOTy B  YCJIOBHUSIX  PEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciiegoBare/IbCKHe J1eiCTBHA.
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BIAJCTh HAYYHOW TEPMHHOJOTHUEH, KIIOYEBHIMU TOHATUSIMH W METOJIaMU
bu3nYecKol HayKH;

BJIAJICTh HABBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M TPOSKTHON ACATEIHPHOCTH
B 00ylacTi (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY TTOUCKY
METOJIOB pelIeHUsl 3aJau (PU3NYECKOTrO COAEpKaHUs, NMPUMEHEHUIO PA3ITUYHBIX
METO/I0B MTO3HAHUS;

BIAJCTh BHUJAMH JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHHUS, €ro
WHTEPIpETANK, TPEoOPa30BaHUI0O W MPUMEHCHHIO B PAa3IMYHBIX yYeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JJaHUHU yUE€OHBIX MTPOCKTOB B 00IacTH (PU3UKH;

BBISIBIISAITh TIPUYMHHO-CIICACTBEHHBIE CBS3M UM aKTyalM3UpoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHUs], HAXOAUTh apTyYMEHTHI JUIsl J0Ka3aTeIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh MapaMETPhl U KPUTESPUU PCIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWsS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B O00pa30BaTEIbHOU
JESATETLHOCTH, B TOM YHCIIE TIPU U3yUeHNUN (HU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATECIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC HJICH, TIPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTbH IPOOJIEMBI U 3a]1a4H, TOTYCKAIONINE aThTePHATUBHBIC PEIIICHHUS.

Pabora c undgopmanmeii:

BJIAJICTh HABBIKAMHU TOJIYYCHHS HHGOpMAIMKU (PU3NYECKOTO COJEpKaHUS U3
MCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSTEIBHO OCYIICCTBIATh TIOWCK, aHAJM3,
CHUCTEMATH3AINI0 W WHTEPHIpPETANui0 WH(POpMAIUKA pPa3NMYHBIX BHIOB W (HOpM
IIPE/ICTaBIICHNUS,

OIICHHBATh JIOCTOBEPHOCTH MH(OPMAITUH;

UCIIOJIb30BaTh  CPENCTBA  MH(POPMAIMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/1a4 ¢ COOJTI0/IEHUEM TPEOOBAHUM HIPTOHOMUKH, TEXHUKHU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBBIX W OATUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTh TEKCThl (PU3MUYECKOTO COAEpKaHUS B pa3IMyHBIX (opmaTrax ¢
y4eTOM Ha3HAYCHUS WH(POpPMAIIUY | TIEIICBOM ayIUTOPHH, BRIOUpAst ONTHUMATBLHYIO
(dbopMy mpeIcTaBICHUS U BU3yaJIU3aliy.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:
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OCYILECTBIAThH O0IIIEHNE HA yPOKaX (PM3UKH U BO BHE-YPOUHOM JAESTEIbHOCTH;

pacrmo3HaBaTh MPEANOCBUIKA KOH(IMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTBI;

pa3BEepPHYTO U JIOTHYHO H3JIaraThb CBOIO TOYKY 3PEHHS C HCIOJIb30BAaHHEM
A3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKYy W METOJbl COBMECTHBIX NEHCTBHII C YYETOM OOIIUX
HMHTEPECOB M BO3MOXKHOCTEH Ka)I0TO YJieHa KOJUICKTHBA,;

OPUHUMATh I1€IM  COBMECTHOW  JEATEIbHOCTH, OPraHU30BBIBaTb U
KOOPAVUHUPOBATh JEUCTBUS IO €€ JOCTUKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM,
pacrupeieNiaTh poid C y4eTOM MHEHUN YYaCTHUKOB, OOCYXAAaTh pe3yJIbTaThl
COBMECTHOU padoThI;

OLIEHWBATh KAYECTBO CBOETO BKJIa/1a M KaXK/I0TO YIaCTHUKA KOMaH/IbI B OOIIHIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IMPOEKThI, OLEHUBAaTh HJEH C I[O3ULIUU HOBU3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEIEHHWE B Pa3IUYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOpAKEHHE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIE YHUBepcaJbHble y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUHU, BBIABIATH MPOOJIEMBbI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a1a4H;

CaMOCTOATENIbHO COCTABJIATh IJIAH PEHIEHUS PAcUYCTHBIX M KaueCTBEHHBIX
3aj]1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM;

pacipsaTh paMKU y4yeOHOro ImpeaMeTa Ha OCHOBE JIMYHBIX MPEeNrOYTEeHUH;

nenaTb OCO3HAaHHBINM BBIOOP, apryMEHTUpPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a pelieHue;

OLIEHUBATh MPUOOPETCHHBIH OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO W TPOSIBICHUIO JPYAUIUU B 00JacTH
(U3HKH, MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,

OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;
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BIAJCTh HABBIKAMH  IIO3HABATEbHOW  pedieKkcur KaKk  OCO3HAHUSA
COBEpIIIa€MbIX JCHCTBUM UM MBICIUTEIBHBIX TMPOILIECCOB, HUX PE3yJbTaTOB U
OCHOBaHUM;

HCIIOJIB30BaTh MPUEMBI pePIICKCUM JJIsI OIICHKH CHUTYyalluH, BHIOOpA BEPHOTO
pelieHus;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHHUS 10 HX
CHUKEHUIO;

MPUHAMATh MOTHUBBI M apryMEHTBl JPYTrdX IIpU aHaju3e pe3yJbTaToB
NeATEIIbHOCTH,

MPUHUMATH Ce0sl, MOHUMAas CBOM HEJAOCTATKH M IOCTOMHCTBA,

NMPUHAMATh MOTHBBI W apryMEHTBI JPYrdx TP aHaju3e pe3yJbTaToB
NEeSTETbHOCTH;

MPU3HABATh CBOEC MIPABO M MPABO JAPYTHUX HA OLUIMOKU.

B mpomecce nocTHKEHUS JTHUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IPOTPaMMBbI
no ¢Gu3MKEe UISI YPOBHS CpPEAHEro OOIIero o0pa3oBaHUs y OOyYaroIIuXcs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN HWHTEJUICKT, TIPEATIOIar AFOTIHIA
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHMsl, BKIIFOYAIOIIETO CTOCOOHOCTh TOHUMATh CBOC AMOIIMOHAIILHOE
COCTOSIHHE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBHON Chephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJMPOBAHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO¢ TIOBEACHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K
AMOITMOHAJILHBIM U3MEHEHHSM U TIPOSIBIISATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIFOYAIOIICH CTpEMIJICHUE K JOCTHXKCHHUIO IICIH U
yCHexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOMSI U3 CBOHUX
BO3MOXKHOCTEH;

OMIIATUH, BKITIOYAIOIIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKIIFOYAIOIINUX CIIOCOOHOCTH BBHICTPAaUBaTh OTHOIIICHHS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI
K konity o6yuenus B 10 kiacce mpeiMeTHbIe pe3yibTaTbl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 0OYUAIOIIUXCST YMEHUI:
JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3MKd B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUH, B IPAKTUUECKOU AEATEIBHOCTH JIFOJIE;

25



YUUTHIBaTh TPAHUIBl TNPUMEHEHHS] HU3YyUYEHHBIX (PU3UUYECKUX MOJEINEH:
MaTepuaibHas TOUKa, MHEpLUUAIbHAs CUCTEMA OTCUYETA, aDCOIIOTHO TBEPAOE TEJIO,
UJCAIBHBIN a3, MOJEIU CTPOCHMS Ia30B, KUIKOCTEH W TBEPHABIX TEJ, TOYCYHBIN
AIIEKTPUYECKUH 3apsil IPU PEIICHUU PU3NYECKUX 3a/a4;

pacrno3HaBaTh (U3NUYECKUE SIBICHUS (IIPOLECCHI) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOCHUS BEIIECTBA U
ANEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHUE,
cBOOOIHOE TMaJeHUe TeJ, JBIKEHUE MO0 OKPY>KHOCTH, HHEPIUS, B3aUMOJICHCTBHUE
ten, qupdy3ns, OpOyHOBCKOE TBUKEHHUE, CTPOCHHUE >KUJKOCTEN M TBEPIBIX TEI,
U3MEHEHUE 00bEMa Tell MpU HAarpeBaHUU (OXJIAXAEHUHU), TEIUIOBOE PABHOBECHE,
HCIapeHue, KOHJCHCAlUA, IUIABICHUE, KPUCTAIIM3alUsl, KHUIIEHUE, BJIAXKHOCTH
BO31yXa, IOBBIIICHUE IABJICHUs Ta3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBS3b MEXIYy ITapaMeTpaMH COCTOSHHS ra3a B M30IpOLEeccax, dIEKTPU3aLus Tell,
B3aUMOJEHCTBUE 3apsI0B;

OIKCHIBATh MEXAHWYECKOE JBUKEHHUE, UCIONb3Yysd (PU3NUECKUE BEIUYUHBL:
KOOpAUHATa, IyTh, IIEPEMEILEHHE, CKOPOCThb, YCKOPEHHE, Macca Tejla, Cuia,
MMIIYJIbC T€Jla, KNHETUYECKas dHEPrus, MOTCHUUAIbHAA DHEPIUsa, MEXaHUYECKas
paboTa, MexaHMYecKas MOILHOCTb, IpPH ONHCAHUM MPABWIBHO TPaKTOBAaTh
(u3NYECKUl CMBICT HCIHOJIb3YEMBIX BEJIMYMH, UX OOO3HAUEHUS U EIUHUIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEIUUYMHY C APYTHUMHU
BEJIMYMHAMU;

ONMCBHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SBJICHUS,
UCTONb3ysl (U3MUECKUE BEIMYMHBI: [JaBJICHHE Tra3a, TeMIlepaTrypa, CpeaHss
KMHETUYECKAsT DHEPrus XaOTUYECKOIO IBHKEHMS MOJICKYJI, CPEAHEKBAaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSsSI SHEprus, padbora rasa,
KO3(DPUIIMEHT TMOJE3HOro MACHCTBUS TEIUIOBOIO JBUTATENsl; MPU OMHCAHHUU
MPaBUJIBHO TPAKTOBAaTh (DU3MYECKUN CMBICI HUCIHOJb3YEMbIX BEJIUYHMH, HUX
0003HAaUEeHHUS W €IUWHUIBI, HAXOAUTh (HOPMYIbI, CBS3bIBAIOIINE JaHHYIO
(pu3nYEeCcKyI0 BEJIMYUHY C IPYTUMH BEJIUYMHAM;

ONMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U MIEKTPUUECKUE
ABJICHHS! (ITPOLIECCHI), UCIIONB3Ysl (PU3MUECKUE BEIMYMHBI: AJIEKTPUUECKUN 3apsf,
ANEKTPUYECKOE TOJIE, HAIPSHKEHHOCTD MOJIs, MOTEHINAN, Pa3HOCTh MOTEHIMAJIOB;
OpU ONUCAaHUM TPABUIBHO TPAKTOBaTh (PUIUYECKUH CMBICT HMCHOIb3YEMbIX
BEJIMYMH, MX OOO3HAYeHMs M EIUHUIIbI, YKa3blBaTh (HOPMYIbI, CBSI3bIBAIOLIME
JaHHYIO (PU3UUECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHANM3UPOBaTh (PU3MYECKHE MPOLECCHl U SABJICHMS, UCTOIb3YS (HU3UUECKUE
3aKOHBI U IPUHIUIIBL: 3aKOH BCeMUPHOTO TAroreHus, I, II u 11l 3akonsl HerotoHa,
3aKOH COXpPAaHEHMS MEXAaHWYECKOW OHHEPIUM, 3aKOH COXPAaHEHUS MMIIYJIbCa,
HNPUHIUII CYNEPIO3ULUNA CUJI, IPUHIUII PABHOIIPABUA UHEPLMUAIBHBIX CUCTEM
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OTCYCTa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHI0 CTPOCHMS BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON PHEPrUu TEIUIOBOTO JBUYKEHUS MOJEKYI C
aOCOJIIOTHOM TeMIepaTypoM, MepBbId 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
ANEKTPUUECKOro 3apsna, 3akoH KyloHa, MpuU 3TOM pa3ianydarh CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAKEHUE M YCIOBUsS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE PUHIUTIBI IEHCTBUS MALTUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyaTh yCIOBHs UX 0€30MacHOr0 MCIOJB30BaHUS B MOBCEIHEBHOMN
KU3HH,

BBITIOJIHATh HKCIIEPUMEHTHI [0 HCCIEAOBAHUIO (U3UUECKUX SBICHUU H
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHHM, MPU HTOM
dbopmynrpoBaTh IpodIeMy/3a1aqy U THIIOTE3Y Y4eOHOTO KCIIEPUMEHTA, COOMpaTh
YCTaHOBKY M3 MPEII0KEHHOTO 000PYyI0BaHUS, POBOIUTH ONBIT M (POPMYIHUPOBATH
BBIBO/IBI;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMs] U HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHHM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (U3NYECKUMHU  BEIMUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCcHpOBaTh pe3yIbTATHI IOJTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIUYUH B BUJIE
TaOJIUL ¥ TPAQUKOB, ENATh BBIBOJIBI 10 PE3YJIbTaTaM HCCIEIOBAHNUS;

cobJro1aTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCIEIOBAHUI B
pamMKax y4eOHOTO DKCHEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000py1OBaHUS;

pemaTrh pacueTHhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKOW MOJEINbIO,
UCTIONB3YS (PU3MYecKre 3aKOHBI U MMPUHITUITBI, HA OCHOBE aHaIM3a YCJIOBHS 3aa4u
BbIOMpATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3MUECKUE BEIUYHUHBI U (HOPMYJIBL,
HEOOXOAMMBIE JUIsl €€ PEIICHHUs, MPOBOJUTH PacueThl M OLICHUBATh PEAIbHOCTD
MOJy4YE€HHOTO 3HaueHUs! (PU3NYECKOI BEIMUUHBI;

pelaTh KaueCTBEHHBIE 3a7aUi: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
[ENOYKY PAaCCYXACHHI C OMOpPOW Ha HM3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BAaTh MPH PELICHUH YYEOHBIX 3a7]a4 COBPEMEHHbIE MH(OPMaLlMOHHbIE
TEXHOJIOTMH JJIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUUU MPEICTABICHHUS
y4eOHOH W HAyYHO-TIONYJISIpHONW WHGOPMAIK, TOJTYYEHHON €3 Pa3IuYHBIX
MUCTOYHUKOB, KPUTUIECKH aHATTM3UPOBATh MOTydyaeMyr0 HHPOPMAIIHIO;
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MPUBOINUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX YUCHBIX-(U3UKOB B
pa3BUTHE HAYKHU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUtst o0ecreyeHus: 0€30MacCHOCTH MpU OOpallleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOUCTBAMH, JJISI COXPAHECHHSI 3/I0POBbSI M COOJIIOICHUSI HOPM KOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOUIEH CPEJIE;

paboTathb B TpYIIE C BHIIOJIHEHUEM PA3IMYHbIX COLMAJIBHBIX POJIEH,
IUTAaHUPOBATh pabOTy TPYNIbl, PalUOHAIBHO paCHIpeAcssTh OO0S3aHHOCTH H
IJIAHUPOBATH JCSITEIBHOCTh B HECTAHIAPTHBIX CUTYyAIlUsIX, aJICKBAaTHO OICHUBATH
BKJIaJT K&KJIOTO M3 YYaCTHUKOB TPYIIITHI B PEIIEHNE PacCMATPUBACMOM MTPOOITIEMBI.

K konity o6yuenus B 11 kiacce mpeiMeTHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y 0OYUAIOIINXCS YMCHHUI:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3uku B (HOPMHUPOBAHUH
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUN, B TMPAKTUUECKOU JEATEIBHOCTH JIOJICH, IEJIOCTHOCTh U E€IUHCTBO
(u3HUecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3yUYCHHBIX (U3UYECKUX MOJEIICH:
TOYEYHBIN AJIEKTPUUECCKUM 3apsifl, JTyd CBETa, TOUCUHBIN UCTOYHUK CBETA, siIepHas
MOJIeNIb aTOMa, HYKJIOHHas MOJeNIb aTOMHOIO Sijpa MPH PEIICHUH (PU3NIECKUX
3ajiay;

pacno3HaBath (U3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSACHITHL UX HA OCHOBE
3aKOHOB JJICKTPOJIMHAMHUKHN M KBAHTOBOW (DM3UKH: JIEKTPUUCCKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJJIGKTPOMArHUTHAas WHIYKIUSA, JIeACTBUE MAarHUTHOTO TIOJNs Ha
MPOBOJITHUK C TOKOM M JBWOKYIIUHCS 3apsj, DJIEKTPOMarHUTHBIC KOJICOAHUS |
BOJIHBI, TPSIMOJIMHEWHOE pPacHpOCTpPaHCHUE CBETa, OTPaKEHHUE, NPEIIOMIICHHE,
uHTephepeHus, audpakmus ©W TMOJIpU3aIUs CBETa, JIUCIICPCHS  CBETa,
doToanekTpuaeckuii 3pdext (poTodrddekT), cBeTOBOES AaBiIeHNE, BOSHUKHOBECHUE
JUHENYaTOro CrHeKTpa aromMa BOJOPOJIa, €CTEeCTBEHHAass M HUCKYCCTBEHHAs

PaIOAKTUBHOCTb;
OMKUCHIBATh M3YYCHHBIC CBOMCTBA BEIECTBA (DJIEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  AJEKTPUYECKYI0  MPOBOJUMOCTh  PA3IMYHBIX  Cpel) |

AIIEKTPOMATHUTHBIC SBJICHHS (MIPOIIECCHI), HCIOIB3Ysl (U3HUECKUE BEIMYWHBI:
AJIEKTPUYECKUN 3apsifl, CUia TOKA, JJIEKTPUUYECKOE HAMNPSIKEHHE, JICKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAs CUja, paboTa TOKa,
WHIYKIMST MarHuTHOrO mMoJisi, cwia Awmrmepa, cuina JlopeHua, WHIYKTUBHOCTH
KaTyIlIKU, SHEPrusl 3JEKTPUYECKOTO M MarHUTHOTO TOJIEHM, Mepuoj M YacroTa
KoJiebaHuil B KoJIeOATEIbHOM KOHTYPE, 3aps/l M CHJIa TOKa B MPOIECCE
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TAQPMOHUYECKUX JJICKTPOMATHUTHBIX KoOJIeOaHWU, (OKYCHOE pACCTOSHHE W
onTHYECKas CWJa JIMH3bI, TIPU OMUCAHUU MPABWIBHO TPAKTOBATH (DU3NUYECKUI
CMBICJI HCIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€IMHHUIIBI, YKa3bIBaTh
(b opMyIIbl, CBSI3BIBAIOIINE TAHHYIO (U3UUECKYIO BETMYMHY C APYTUMU BEJIMYMHAMU;

OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SBICHUS M TPOLECCHI, HCIOIB3YS
du3nUecKrue BEIMYHUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypacnaaa, SHEPTUs CBS3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (PU3UUECKHH CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAUEHUS W EAMHMIIBI, YKa3biBaTb (OPMYJIBI,
CBSI3BIBAIONIME JaHHYI (DU3UYECKYI0 BEIUYMHY C JIPYyTMMHU BEJIWYHMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HMUECKHE
3aKOHBI W MPUHLMINBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapajuIeIbHOTO
COCAMHEHUs TPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIINH, 3aKOH MPSAMOJUHEHMHOTO PacrpoCTpaHEHHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHHS CBETa, ypaBHEHHE ODWHIITENHHa s (hoToddeKra,
3aKOH COXPAaHEHUs SHEPruM, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUs MacCOBOrO 4HWCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, IpHu 3TOM pa3inyaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBhIpAXXEHUE U YCIOoBUsS (TpaHMIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OMPENICNATh HAIIPABICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuJjibl Amrnepa u cuibl Jlopenua;

CTpOUTh W ONHCHIBaTh H300paKEHUE, CO37aBa€MOE IUIOCKHM 3€pKajioMm,
TOHKOM JIMH30M;

BBITIOTHATh AKCHEPUMEHTHI IO MCCIAEAOBAHUIO (DU3UYECKUX SBICHUM U
MPOIIECCOB C HCIMOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX H3MEPEHUM: TPU ITOM
dbopmyupoBaTh MpodieMy/3aauy U TUIOTE3y YYEOHOTO AKCIEPUMEHTA, COOUPaATh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000PYI0BaHUS, MPOBOAUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYILECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIbHBIM CMOCOO W3MEPEHUS U MCMOJIb30BATh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUUH C UCIOJIb30BAHUEM MPSIMBIX
W3MEPEHUI: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yJIbTATHI
MOJTY4YeHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE TaONHIl W TPaduKOB,
JIe1aTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIEIOBAHUS;

29



co0moaTh mpaBuiia 0€30MacHOro TpyJa MpH MPOBEIECHUU HCCIIETOBAaHUI B
pamMKkax y4eOHOTO OJKCIEpPHMEHTa, YYeOHO-HCCIEAOBATEIbCKON H TMPOEKTHON
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB M JIaDOPaTOPHOTO
000py10BaHUS;

pemiath pacueTHbIC 3aJaddl C SBHO 3aJlaHHOW (PH3UYECKOW MOJIETBIO,
UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACTATh (PU3NUYECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOJIUMBbIC ISl €¢ PEIICHUs, MPOBOJUTh PACUCThl U OIICHUBATH PEAJTbHOCTH
MIOJTy4YE€HHOTO 3HaUCHUST (PU3HUECKOUN BEIINIMHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPECUNBYIO
IIETIOYKY PACCYKICHUN C OMOpPOH Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHbBIC
nH()OPMAITMOHHBIC TEXHOJIOTHH VISl TIOWCKA, CTPYKTYPHUPOBAHUSI, HHTEPITPETAITIN
U TpEJICTaBIICHUS Y4eOHOW U HAy4YHO-TIOMYJISIpHON WH(MOpMAINK, MOJTy4YeHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTy4aeMyr0 HH(HOPMAIIHIO;

OOBSCHATh TIPUHITUIIBI JEHCTBUS MAIMH, TMPHOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3iuyaTh YCIOBUA WX 0€30MacCHOTO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HH,

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX YUCHBIX-(U3UKOB B
pa3BUTHE HayKHU, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3HUKE B TMOBCEAHEBHOW >KU3HU
i obecrieyeHus: 0€30MacCHOCTU MPU OOpaleHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU
yCTPOMCTBAMHU, VISl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpYINIE C BBINOJHEHUEM pA3IUYHBIX COIMAIBHBIX DOJICH,
IUTAHUPOBATh pPabOTy TPYNIBL, PAIMOHATBHO PACTIPEAENATh OOS3aHHOCTH W
IUTAHUPOBATH JIEITEILHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJI€KBAaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYACTHUKOB I'PYIIIIHI B pEIIICHUE pacCMaTPpUBAaeMO TPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N HaumenoBanu | KosimvecTBo yacos DJIeKTPOHHbBIE
" | e pa3iesioB u (uudposbIe)
n/ Bcer Kourpoabnsl | IlpakTnuyeck
TeM o0pa3oBaTejibHbIE
I 0 e padoThbI ue padoTbl
NMPOrpaMMblI pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O TIO3HAHUS
®dusuka u
bubnunorexa LIOK
METO/TBI
11 2 https://m.edsoo.ru/7f41bf
HAy4YHOTO 79
TIO3HAHUS -
Wroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 KunemaTtuka 5 https://m.edsoo.ru/7f41bf
72
bubnuorexa [JOK
2.2 JlnHamuka 7 https://m.edsoo.ru/7f41bf
72
3aKOHBI bubnunoreka LIOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41bf
MEXaHUKE 72
Wroro o pazneny 18

Pazgen 3. MOJIEKYJISIPHASA

OPU3NKA U TEPMOJANHAMUKA

OCHOBBI
MOSTEKYTAPHO- bubnuoreka [{OK

3.1 . 9 1 https://m.edsoo.ru/7f41bf
KHHETHYECKOH 79
Teopuun
OCHOBEI bubmnoreka IIOK

3.2 TEPMOIMHAMUK 10 1 https://m.edsoo.ru/7f41bf
u 12
ArperatHble
COCTOSIHUS but6mmorekxa [IOK

3.3 BEIIeCTBA. 5 https://m.edsoo.ru/7f41bf
dazoBrle 72
TIEPEXO0JIbI

Hroro no pazmeny 24

Pazgen 4. SJIEKTPOIUHAMUKA
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

S EKTDOCTATH but6mmoreka [IOK
4.1 P 10 1 https://m.edsoo.ru/7f41bf
Ka
72
[TocTrossHHBIM
3JIEKTPUYECKU bubnmoreka [JOK
4.2 # Tok. Toku B 12 1 https://m.edsoo.ru/7f41bf
pa3Iu4YHBIX 72
cpemax
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE
KOJIMYECTBO
YACOBIIO 08 3 3
I[MPOT'PAMME
11 KJIACC
No | HanmMenopanme KounyecTBo 4acos DJIeKTPOHHbIE
(uudpossbie)
n/ | pasgeaoBuTeM | Beer | Konrpoabn IlpakTHYeck
o0pa3oBaTejibHbIE
n NMporpamMmMsbl 0 ble padoThbI ue padoTbl
pecypchl
Paznen 1. 3JIEKTPOJANHAMUKA
MarunurtHoe
Horte bubnuorexa [JOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41c
DNeKTpOMarHuTH 97¢
asg UHAYKLIUSA -
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
MexaHn4ecKue u bu6nmoreka [JOK
2.1 JJIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c
pI€ KOJIEOaHUs 97¢c
MexaHndeckue u bu6nmoreka [JOK
2.2 3JIEKTPOMATrHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bu6mmoteka [IOK
2.3 Onrtuka 10 3 https://m.edsoo.ru/7f41c
97c
Hroro no pazmeny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJBHOCTH
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OCHOBBI
CIIeIMATbHOMN bubnuorexa [JOK
3.1 TEOpUU 4 1 https://m.edsoo.ru/7f41c
OTHOCHUTEJIbHOCT 97¢c
u
Hroro no pazueny 4

Paznen 4. KBAHTOBAS ®U3UKA

DIIeMEHTBI bubmuorexa [JOK
4.1 KBAHTOBOM 6 https://m.edsoo.ru/7f41c
ONTHUKH 97¢c
bu6mmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c
97c
bubmuorexa [JOK
4.3 ATOMHOE S11pO 5 https://m.edsoo.ru/7f41c
97c
Uroro no pazueny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKU

DJIEeMEHTBI bu6mmoreka [IOK
5.1 aCTPOHOMUH U 7 1 https://m.edsoo.ru/7f41c
acTpou3uku 97c
Hroro no pazueny 7

Pazgen 6. OBOBIIAIOHEE IOBTOPEHUE

bu6mmoreka [IOK
6.1 Obobmaromee 4 https://m.edsoo.ru/7f41c
MMOBTOPEHHE
97c
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOBIIO 68 4 !
ITPOI'PAMME
INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
Ne | Tema ypoka KoauuecTBO 4acos JlaTa DJIeKTPOHHbIE

Bece | Kourpoan | Ilpakruye | Hu3y4YeH | uudpoBbie
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n/ ro HbIe cKHe us o0pa3oBaTeIbHbI
n padoThI padoThI e pecypcsl

®dusuka —

HayKa o

;I:;ziii bu6mmoreka 1IOK

METOMbI 1 https://m.edsoo.ru/ff
0c32e2

MO3HAHUS

OKPY’KaloIero

Mupa

Pose u mecTo

¢uzuku B

hopmMupoBaHUHN

COBPEMEHHOI bubnuorexa [HOK

Hay4yHOU 1 https://m.edsoo.ru/ff

KapTUHBI MUPA, 0c33e6

B IIPAKTHYECKOU

NEeSATeTbHOCTH

moaen

MexaHnueckoe

JBUKCHHE.

OTHOCHUTEBHOC

Thb bu6mmoreka 1IOK

MEXaHUYECKOTO 1 https://m.edsoo.ru/ff

JBUKCHUS. 0c3508

IIepemenienue,

CKOPOCTb,

YCKOpEHHE

PaBHOMepHOE bubnmnorexka [HOK

IIPSIMOJIMHEIHOE 1 https://m.edsoo.ru/ff

NIBIDKEHUE 0c3620

PaBHOyCKOpEHH

oe bubnmnorexka [HOK

HpAMOTHHeiHOe 1 https://m.edsoo.ru/ff
0c372e

JIBUKCHHE

CBobonHoe

najcHueE. bu6mmoreka 1IOK

Yckopenue 1 https://m.edsoo.ru/ff

CBOOOIHOTO 0c39cc

TaICHHUS

KpuBonuneiinoe 1 bubnuorexa [IOK
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NIBIDKECHUE. https://m.edsoo.ru/ff
JIBIKeHHE Oc3ada
MaTepHaIbHOU
TOYKH II0
OKPYKHOCTH
[Tpunimn
OTHOCHUTEIBLHOCT
u Iammmes.
MHepuHanbibie bu6mmoreka 1IOK
8 P https://m.edsoo.ru/ff
CHCTEMBI 0c3bes
OTCYETA.
[TepBblii 3aK0H
Hrrorona
Macca Tena.
Cuna. [lpunnun
CYIIEPIIO3UIIAHU
Hep N bubmunorexa 1HJOK
cuii. Bropou
9 saxon HEfoToHa https://m.edsoo.ru/ff
0c3be8
JUTSL
MaTepUalIbHOU
TOYKH
Tpetuii 3akoH
H bubmnorexa 1HOK
BIOTOHA IS
10 MATEDMATLHLLX https://m.edsoo.ru/ff
p 0c3be8
TOUYEK
3akoH
BCEMHUPHOTO
TSATOTCHHUS. bu6mmorexa 11OK
11 CHna TSKECTH. https://m.edsoo.ru/ff
[TepBas 0c3d00
KOCMMYECKAs
CKOPOCTH
Cuia
ypyrocra bubnuoreka LIOK
12 3axon T ;1 https://m.edsoo.ru/ff
ya. 0c3e18
Bec Tena
Cuna tpeHus.
Ko>ddumuent
T elﬁg Cita bu6mmorexa 1IOK
13 P ’ https://m.edsoo.ru/ff
COTIPOTUBIICHUS

IIpHU ABUKCHUU
TCJ1a B

0c3f76
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KHUOAKOCTH HUJIN
rase

14

[ToctynarensHo
e H
BpalllaTeJIbHOE
JIBJKEHHE
a0COJIFOTHO
TBEPOTro Tea.
MOMEHT CHIIBI.
IInedgo cumisl.
VcaoBus
paBHOBECHUS
TBEPAOTO Tena

but6mmoreka 1IOK
https://m.edsoo.ru/ff
Oc41a6

15

Nmmnynse
MaTepHalbHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX
Touek. Umnyibc
CUJIBL. 3aKOH
COXPAaHEHHUs
VMITYJIbCA.
PeaktuBHOE
JBUYKEHUE

bubmunorexa 1HOK
https://m.edsoo.ru/ff
0c43d6

16

Pabota n
MOIITHOCTD
CHUJIBL.
Kunernmueckas
SHEPTUs
MaTepHalbHOU
To4ku. Teopema
00 M3MEHECHUH
KHUHETUYECKOM
SHEPTUU

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
0c4502

17

ITorenuansHas
JHEprus.
ITorenmansHas
SHEprus ynpyro
nedpopMupoBaH
HOM IIPYKUHBI.
ITorenmmansHasg
SHEprus Teia
BOJIH3H
MMOBEPXHOCTH

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
Oc46la
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3emin

18

IToTeHmaabHBI
eu
HEIOTEHIUAJIbLH
pIe cuiibl. CBA3b
paboThl
HEIIOTEHIUAIbLH
BIX CHJI C
H3MEHEHUEM
MEXaHHYEeCKOH
SHEPTUU
CHCTEMBI TEII.
3akoH
COXpaHEHUS
MEXaHUYeCKOM
SHEpPruu

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
0c478c

19

JlaGopaTopHas
pabora
«UccnenoBanue
CBSI3U pabOTHI
CHWJIBI C
W3MCHECHUEM
MEXaHUYECKOU
SHEPTUU Tela Ha
npuMepe
pacTsKeHus
PE3UHOBOTO
KTyTa»

20

KoHnTponsHas
pabota 1o Teme
«Kunemaruka.
JnHamuka.
3aKoHbI
COXpaHEHHUS B
MEXaHHUKE»

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
0c4b74

21

OcHoBHBIC
MTOJI0KCHUS
MOJIEKYJISIPHO-
KHHETUIECKOH
TEOPHH.
BbpoyHoBCcKOE
IBHKEHHE.

Auddysus

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
0c4dc2
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22

Xapakrep
JIBMDKCHHUS U
B3aUMOJCHCTBH
sl YaCTHI]
BCIIIECTBA.
Mopenu
CTPOCHUS Ta30B,
JKUJIKOCTEH B
TBCPABIX TEJ

23

Macca
MOJIEKYJL.
KommuectBo
BCIIIECTBA.
ITocTossnHas
ABorazipo

24

TemosBoe
paBHOBECHE.
Temmneparypa u
e¢ U3MepeHue.
[Ikama
TeMneparyp
Henscus

25

Wneanbublii ra3
B MKT.
OcHoBHOE
ypaBHEHUE
MKT

bubmunorexa 1HJOK
https://m.edsoo.ru/ff
Oc4fde

26

AOcomoTHas
TeMIieparypa
Kak Mepa
cpeaHen
KUHETHICCKOU
SHEPTUH
JIBHKCHUS
MOJIEKYJIL.
YpaBHeHue
MeHnpeneeBa-
Knaneiipona

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
Ochl1le

27

3akoH
JlanpTOHa.
T"azoBrIC
3aKOHBI
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28

JlaboparopHas
pabota
«MccaenoBanue
3aBHCUMOCTHU
MEXITY
napameTrpamu
COCTOSIHUS
pa3peKEHHOTO
rasa

29

H3onpoueccel B
UJICATLHOM Ta3e
U UX
rpadudeckoe
MpeJCTaBICHUE

bubmoreka 1IOK
https://m.edsoo.ru/ff
0c570e

30

BuyTtpennssa
SHEPTUs
TePMOIMHAMUYE
CKOM CUCTEMBI U
CIIOCOOBI €€
H3MEHEHH.
KomnuectBo
TEILJIOTHI U
pabora.
BuyTtpennss
SHEpTUs
OJHOATOMHOTO
HJICaIbHOTO
rasa

bubmuorexka [HOK
https://m.edsoo.ru/ff
0c5952

31

Bunaer
TeIIonepeaaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c5c36

32

VY nenvHas
TEMI0EMKOCTh
BEIIIECTBA.
KommuectBo
TEIIOTHI PU
Teruionepeaaye.
AnabaTHbIN
rpoiiecc

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
0c5c36

33

[IepBrIii 3aK0H
TEPMOJIMHAMUK
U U €ro
MIPUMEHEHHUE K

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
Ochefc
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usomnponeccam

HeobpatumocTts
MPOLIECCOB B

bubmmoreka 1IOK

34 g]‘:poile' https://m.edsoo.ru/ff
pOii 3aKOH 066230
TEPMOIMHAMHK
u
[Tpunimn
o — bubmoreka 1IOK
35 KITJI TeroBoii https://m.edsoo.ru/ff
0c600a
MaIluHbI
36 [uxn Kapuo u
ero KII/]
DKOJIOTHYECKHUe
37 POOIIEMBI
TETUIODHEPTETUK
u
O6o06maromui
YPOK
«MonekymnsipHa bubnnorexka [HOK
38 s pu3nka. https://m.edsoo.ru/ff
OCHOBBI 0c6938
TEPMOJTMHAMHK
n»
KoHntponbHas
pabota 1o Teme
«MonekymnspHa bubnuorexa [HOK
39 g (pu3nKa. https://m.edsoo.ru/ff
OCHOBBEI 0c6a50
TEPMOJMHAMUK
u»
[Tapoo6pazoBan
e u bu6mmorexa 1IOK
40 KOHJICHCAIIHS. https://m.edsoo.ru/ff
Ucnapenue n 0c63b6
KUIICHUE
AOconroTHas u
OTHOCHTEJIbHAS
bu6mmorexa 1IOK
41 EE:KHOCTL https://m.edsoo.ru/ff
yxa. 06448
Hacremiennnrit
nap
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https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
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

TBepaoe Teno.
Kpucrammueck
ve u aMop(QHbIe

Tena.
AHU30TpOUS bubnuorexka [HOK
42 CBOICTB https://m.edsoo.ru/ff
KPHUCTAJLJIOB. 0c65f0
Kunkue
KPUCTAJLTHI.
CoBpemMeHHbIE
Marepuabl
[InaBnenue u
KpUCTAJUTH3aIN
B — bubmunorexa 1HJOK
43 TerOTa https://m.edsoo.ru/ff
0c6708
TIJIABJICHUS.
Cybnumarus
YpaBHenue bubimoreka IIOK
44 TEIIOBOrO https://m.edsoo.ru/ff
Oastanca 0c6820
Dnekrpusanus
TeJ.
. bubmnorexa 1HOK
DNeKTpUYECKUit
45 sapsz. Jlsa Biza https://m.edsoo.ru/ff
' Ocbhce
AIEKTPUIECKUX
3apsioB
[IpoBoaHUKH,
TUDIIEKTPUKHU U
IIOJIYITPOBOXHUK bubnnoreka [HOK
46 u. 3aKOH https://m.edsoo.ru/ff
COXPaHEHHs Oc6hbec
AIEKTPUUECKOTO
3apsa
BiaumonencTen
€ 3apsIoB.
3axon Kystona. bubnnoreka HOK
47 . https://m.edsoo.ru/ff
ToueuHblid
. Oc6ed
ANEKTPUUYECKUI
3apsn
HanpspxeénHocts bubmuoreka L{OK
48 3JIEKTPUYECKOTO https://m.edsoo.ru/ff

nons. [puHumn

Oc6df2
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
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
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https://m.edsoo.ru/ff0c6df2

CYNEepHO3ULNH
NEKTPUYECKUX
nosiert. Jlnnum
HaIPSHKEHHOCTH

49

Pab6oTa cui
AJIEKTPOCTATUYE
CKOTI'0 ITOJIA.
ITorenmma.
Pa3zHocTh
MMOTEHIINAJIOB

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
0c6f00

50

[IpoBoaHMKY U
JUDJICKTPUKHU B
3JEKTPOCTaTHYE
CKOM IIOJIE.
JusnexTpudeck
as
MTPOHUIIAEMOCTh

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
0c7018

51

DIEeKTPOECMKOCT
b. KoHnnencarop

bubmunorexa 1HJOK
https://m.edsoo.ru/ff
0c7126

52

DIEKTPOEMKOCT
b TJIOCKOTO
KOHJICHCATOopA.
DHeprus
3apsSKEHHOTO
KOHJIEHCAaTopa

bubmuorexka [HOK
https://m.edsoo.ru/ff
0c72c0

53

JlaGopaTtopHas
paborta
"N3mepenue
3IEKTPOEMKOCT
u
KOHJIeHcaTopa"

54

[TpunIMI
NEUCTBUS U
MIPUMEHEHNE
KOHJICHCATOPOB,
KOIIUPOBAJILHOT
0 ammnapara,
CTPYHHOIO
IIpUHTEpA.
OnexTpocTaTny
ecKasl 3aluTa.
3a3emieHHe
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
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https://m.edsoo.ru/ff0c72c0

AJIEKTPOIIPUOOP
OB

55

DIIEKTPUYECKUI
TOK, YCJIOBHUS
ero
CYILIECTBOBAHUS
. [TocTostHHBIH
Tok. Cuiia Toka.
Hanpsixenue.
CornpoTuBieHue
. 3akon Oma
JUIS y4acTKa
enu

56

[Tocnenosarens
HOE,
napaiebHOe,
CMEIlIaHHOe
COEIMHEHHE
MIPOBOHHKOB.
JlaGopaTtopHas
pabora
«M3yueHue
CMELIaHHOTO
COCITUHEHUS
PE3UCTOPOBY

bubmnorexa 1HOK
https://m.edsoo.ru/ff
0c74f0

57

PaboTa n
MOIIHOCTD
AIEKTPUYECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenna

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
0c7838

58

3akon Oma ais
MOJTHOMN
(3aMKHYTOH)
BJIEKTPUYECKON
uenu. Koporkoe
3aMbIKaHUE.
JlaGoparopHas
paborta
«M3mepenue
OJ1C ucrounuka
TOKa U €T0
BHYTPEHHETO
COTIPOTUBIICHUS

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
0c7ae0
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

»

59

OneKTpoHHas
MIPOBOIMMOCTD
TBEPJIbIX
METAJIJIOB.
3aBHCHUMOCTh
COTIPOTHUBIICHUS
METAJIJIOB OT
TEeMIIepaTyphl.
CaepxnpoBoau
MOCTb

60

DnexTpuyecKuit
TOK B BaKyyMe.
CaoiicTBa
AIIEKTPOHHBIX
My4YKOB

61

[TonynpoBoaau
KH, UX
coOCTBEeHHas U
MpUMecHas
MPOBOJUMOCTb.
CaoiictBa p—N-
nepexozja.
[TonynpoBoauu
KOBBIE TPUOOPHI

bubmuorexka [HOK
https://m.edsoo.ru/ff
Oc84ae

62

DNeKTpUYECKUt
TOK B pacTBOpax
U pacriiaBax
ANEKTPOJIUTOB.
DNEKTPOIUTHYE
cKast
JICCOTIHAITHSI.
DNeKTpon3

bu6mmoreka 1IOK
https://m.edsoo.ru/ff
0c82ba

63

DneKTpuyecKuit
TOK B Tra3ax.
CaMocTosSTeNIbH
BIM 1
HECaMOCTOSITEIb
HBIN pas3psii.
MonHus.
IInazma

bubmmorexka 1IOK
https://m.edsoo.ru/ff
0c84ae

64

DNEeKTpUYECKUe

bu6mmorexa [IOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
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

PUOOPHI U
YCTpOMCTBA U
ux
MIPAKTUIECKOE
MIPUMCHCHHE.
IIpaBuina
TEXHHUKHU
0e301acHOCTH

Oc86fc

O6o6maromui
OK

65 | P

«INEeKTPOIMHAM

HKa»

bu6mmorexka 1IOK
https://m.edsoo.ru/ff
0c88be

KoHntposbHas
pabota o Teme
«DNeKTpocTaTi
Ka.

66 ITocTosHHBIH
BJIEKTPUYECKUI
ToK. Toku B
Pa3IUYHBIX
cpenax»

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
0c8a8a

Pe3epBHbIi

YPOK.

67 KonTponbnas
pabora 1o Teme

"DyeKTpoauHAM

nka"

bubmunorexa 1HOK
https://m.edsoo.ru/ff
0c8c56

PesepBHbIit
YPOK.

68 O6o0maromuii
YPOK T10 TeMaM
10 xnacca

bu6mmorexa 1IOK
https://m.edsoo.ru/ff
Oc8f6c

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68 3

11 KJIACC

Ne

T
o/ eMa ypoka

I

KoJgunuecTBo 4acoB

KonTtpoJs
HbIE
padoThI

Bce
ro

IIpakTHye
cKHe
padoThI

Jara
U3Y4YeH
us

DJICKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbI
e pecypchl
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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
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

ITocTostHHBIC
MAarHHuThl 1 UX
B3aUMOJIEHCTBU
¢. MaruutHoe
nosne. Bekrop
MarHuTHOM
WHYKIUU.
JInann
MarHuTHOU

WHIYKITUN

bubnmmorexa 1IOK
https://m.edsoo.ru/ff
0c9778

MarnauTtHOE
rnoJje
MIPOBOJIHUKA C
TOKOM. OTBIT
Opcrena.
B3aunmoneiictsu
€ TIPOBOJTHUKOB

bubmuorexka 1IOK
https://m.edsoo.ru/ff
0c98fe

C TOKOM

JlabopartopHas

pabora

«3vyenue bubnuorexa 1IOK
" https://m.edsoo.ru/ff

MarHUTHOTO

I10JIAA KaTYIIKH C
TOKOM»

0c98fe

[evicTBue
MarHUTHOTO
MoJIs Ha
MIPOBOJHUK C
TokoM. Cuia
Awmrnepa.
JlaGopartopHas
paborta
«Hccnenosanue
JIeNCTBUSA
MTOCTOSTHHOTO
MarHura Ha
pPaMKy C TOKOM

bubmmorexa 1IOK
https://m.edsoo.ru/ff
0c9ac0

[evicTBue
MarHUTHOTO
MoJIsl Ha
JBUKYITYIOCS
3apsHKEHHYIO
gactuity. Cuna

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0c9df4
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https://m.edsoo.ru/ff0c98fe
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https://m.edsoo.ru/ff0c9ac0
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Jlopenua.
Pabora cuist
Jlopenua

DJIEKTPOMAarHuT
Hasi MHAYKIUS.
IToTok BekTOpa
MarHuTHOMU
unaykuuu. 3/1C
WHIYKIUU.
3aKoH
3IEKTPOMArHuT
HOW MHIYKIIUU
®dapajes

JlaGopatopHas
pabora
«HccnenoBanne
SIBJICHUSA
3JICKTPOMArHUT
HOM UHIYKLIUHN

bubmuorexa 1IOK
https://m.edsoo.ru/ff
Ocals0

NHnyKTUBHOCTH
. SIBnenue
CaMOMHIYKIUU.
OJIC
CaMOMHIYKIUU.
OHeprus
MAarHuTHOTO
TIOJISI KaTYIIKU C
TOKOM.
DIIeKTPOMarHuT
HOE II0JIE

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0ca600

TexHuueckue
YCTPOMCTBA U
150:¢
MPUMEHEHHUE:
IMOCTOSTHHBIC
MAarHHTHhI,
AIEKTPOMATHUT
BI,
ANEKTPOJBUTATE
JIb, YCKOPUTEIH
3JIEMEHTapPHBIX
YaCTHII,
WHIYKIIMOHHAS
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

IIc4Yb

10

O6o06mmaromuit
YPOK
«MarnuTtHoe
noJe.
DJIEKTPOMArHuT
Hasi UHAYKLUSD»

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0Ocab82

11

KonTponbhas
paboTa o Teme
«MaruutHoe
oJe.
DJIeKTPOMArHuT
Hasl MHIYKIUSDY

bubmuorexa 1TOK
https://m.edsoo.ru/ff
Ocad58

12

CBo0OoHbBIE
MeXaHUYECKUE
KoJieOaHusl.
I'apmonunueckue
KoJieOaHusl.
YpaBHeHue
TapMOHHUYECKHUX
KOJIEOAHHUH.
IIpeBpamienue
SHEPrUU

bubmuorexa 1IOK
https://m.edsoo.ru/ff
Ocaf06

13

JlaboparopHas
pabota
«HccnenoBanue
3aBHCUMOCTH
nepro/ia MajbIX
Kosie0aHui
rpy3a Ha HUTU
OT JUTMHBI HUTH
U MaccChl Tpy3a»

14

KonebarenpHblii
KOHTYP.
CBo0OoIHBIE
AIIEKTPOMArHUT
HBIE KOJeOaHus
B HACAILHOM
KoJIe0aTEILHOM
KOHTYE.
Amnanorus
MEXTY
MeXaHUYECKHUMU

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0cb820
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u
3JIEKTPOMATrHUT
HBIMH
KOJIEOAHHUSIMU

15

dopmyia
Tomcona. 3aKoH
COXpaHEHUs
SHEPTUHU B
HJIcaIbHOM
KoJiIe0aTeIbHOM
KOHTYpE

bubnmmorexa 1IOK
https://m.edsoo.ru/ff
0ch9c4

16

[IpencraBnenue
0 3aTyXaIIHNX
KOJIEOaHMSX.
BriHyX1€HHBIE
MEXaHUYECKHE
KoJIeOaHHSL.
Pesonanc.
Brinyxnennsie
3JIEKTPOMAarHuT
Hble KOoJIeOaHus

bubmuorexa 1IOK
https://m.edsoo.ru/ff
Ocbb86

17

[TepemenHbIi
TOK.
CunyconaansH
139171
MIEPEMEHHBIIN
TOK. MOIIIHOCTH
MePEMEHHOTO
TOKA.
AMIUIMTYIHOE U
JIEUCTBYIOLEE
3HAYEHUE CHUJIbI
TOKa U
HaIpsKEHUs

bubnuorexa 1IOK
https://m.edsoo.ru/ff
Ochd34

18

Tpancdopmarop

IIpoussoxcrso,
nepenayda u
noTpebaeHue
3JIEKTPUYECKOI
SHEPIruu

19

YcerpolictBo 1
MPaKTUYECKOE

bu6nunorexa [JOK
https://m.edsoo.ru/ff
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https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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MIPUMEHEHUE
AIEKTPUUECKOTO
3BOHKA,
reHeparopa
MEPEMEHHOTO
TOKa, TUHUH
3JIEKTpoIiepeaay

0cc324

20

DKOJIOTHYECKUE
PHUCKH TpU
MIPOU3BOJICTBE
3JICKTPOIHEPTUH
. KynbTypa
HCIIOIL30BaHUs
AJIEKTPOIHEPTUHU
B ITOBCETHEBHOM
JKU3HHA

21

Mexanunueckue
BOJIHBI, YCIIOBUS
pacupocTpaHeH
usd. [lepuon.
CxkopocTh
pacnpocTpaHeH
U U JUIMHA
BOJIHBIL.
ITonepeunsle u
MPOJI0JIbHBIE
BOJTHBI

bubmuorexka 1IOK
https://m.edsoo.ru/ff
Occab4

22

3Byk. CKOpOCTh
3ByKa.
I'pomkocTh
3ByKa. BeicoTa
ToHa. TemOp

3BYyKa

bubmmorexa 1IOK
https://m.edsoo.ru/ff
OcccOc

23

ONEKTPOMarHuT
HbI€ BOJIHBI, UX
CBOMCTBA U
CKOpOCTb.
[Ixamna
AJNEKTPOMArHUT
HBIX BOJH

but6moreka 1IOK
https://m.edsoo.ru/ff
Occfe0

24

IIpunHmmns!
PaguOCBA3U U
TEJICBUICHUSL.
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https://m.edsoo.ru/ff0cca54
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PasButue
CPEJICTB CBSI3H.
Pannomokanus

25

KonTponbhas
pabora
«Konebanus u
BOJIHBI»

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0Occ6f8

26

[Ipamonuneitno
e
pacnpocTpaHeH
ue CBeTa B
OJHOPOJHOM
cpene.
Toueunslii
HMCTOYHHK
ceera. JIyu
cBeTa

bubnmorexa 1IOK
https://m.edsoo.ru/ff
0cd350

27

Otpaxenue
cBeTa. 3aKOHbI
OTpaXKEHUS
CBeTa.
[TocTpoenue
HU300pakeHUH B
IIOCKOM
3epKkaje

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0cd4e0

28

[Ipenomnenue
ceera. [TonHoe
BHYTpPEHHEE
OTpakKCHHUE.
[IpenenbHbIi
yT'OJI ITOJIHOTO
BHYTPEHHETO
OTpakKeHHUs

bubmmorexa 1IOK
https://m.edsoo.ru/ff
Ocd7f6

29

JlaGopartopHas
pabora
«3mepenue
nokasare’s
peIOMIICHUS
CTEKJIa»

but6moreka 1IOK
https://m.edsoo.ru/ff
Ocd67a

30

JIuH3bI.
ITocTpoenue
M300paKeHHid B

bubmuorexa 1TOK
https://m.edsoo.ru/ff
Ocddle
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JIMH3E.
dopmyna
TOHKOM JIMH3EI.
VYBennueHue
JIMH3BI

31

JlaGopaTopHas
pabora
«Uccnenosanue
CBOICTB
M300paXKCHU B
JTUH3aX»

32

Hucnepcus
CBeTa.
CIOXHBIN
cocTaB 6esoro
cBera. LlBer.
JlaGopaTopHas
pabora
«HaoOmronenue
TUCTICPCUHT
CBETa»

33

HNuTepdepenim
s CBeTa.
Hudpakuus
CBeTa.
JudpakuuonHa
A peleTKa

bubmuorexa 1IOK
https://m.edsoo.ru/ff
Oced22

34

ITonepeunocts
CBETOBBIX BOJIH.
ITonspusanus
CBeTa

bubnuorexa 1IOK
https://m.edsoo.ru/ff
0cf02e

35

Onruueckune
npubopsl U
YCTPOWCTBA U
YCIIOBUS UX
0e30MmacHOTO
IPUMCHCHUS

36

I'panunbr
MIPUMEHUMOCTHU
KJIACCHYECKOM
MEXaHUKH.
ITocTynatel

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0cf862

52



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

CIIeIMaIbHON
TEOpPUH
OTHOCHUTEIILHOC
TH

37

OTHOCHUTEIHLHOC
Th
OJIHOBPEMEHHOC
TH. 3aMeIJICHUE
BPEMCHH U
COKpaIieHue
JUIMHBI

bubnmmorexa 1IOK
https://m.edsoo.ru/ff
Ocfa42

38

OHeprus u
HMITYJIbC
PEIATUBUCTCKO
W 4acTHUILIBI.
CBs13b Macchl C
SHEprueu u
HUMITYJIBCOM.
DHeprus MoKos

bubmuorexa 1IOK
https://m.edsoo.ru/ff
Ocfc68

39

Kontponbnas
pabora
«OnTHKa.
OCHOBEI
CIIeLaIbHON
TEOPUHU
OTHOCHUTEIIBHOC
TH

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0cf6f0

40

DOTOHBI.
®dopmyna
[Imanka.
OHeprus u
UMITYJIBC
dboToHa

bubnumorexa 1IOK
https://m.edsoo.ru/ff
Ocfel6

41

OtkpseiTHE U
HCCJIEI0BAHNE
dboTtorddekra.
OmpiTer A. T
CroneroBa

bubnuorexa 1IOK
https://m.edsoo.ru/ff
Ocffc4

42

3aKoHBI
dororddexra.
YpaBHeHue
DOHHIITEHA TS

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0d015e
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https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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https://m.edsoo.ru/ff0d015e

dororddexra.
«Kpacnas
TpaHUIIa»

dororddekra

43

JlaBneHnue
cBera. ONBITH
I1. H. JleGenena.
XHUMHYECKOC
JICUCTBHUE CBETA

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0d04a6

44

Texnuueckue
YCTpOICTBA U
MPAKTHYECKOe
PUMEHEHHUE:
($OTORIIEMEHT,
doronaTyuk,
COJTHEYHAS
Oarapes,
CBETOJINO]T

45

Pemenne 3amau
10 TEME
«DJIEMEHTHI
KBaHTOBOM
OIITHKH

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0d0302

46

Monens atoma
TomcoHa.
OMBITH
Pesepdopna o
paccesHUIO o~
YaCTHII.
ILnanerapnas
MOJIENIbF aTOMa

bubnuorexa 1IOK
https://m.edsoo.ru/ff
0d091a

47

IToctynarst
bopa

bubmmorexka 1IOK
https://m.edsoo.ru/ff
0dOafa

48

W3nydyenue u
MOTJIOIIECHHE
¢dboTOHOB IpH
epexoie aToMa
C OJTHOTO
YPOBHS DHEPTUH
Ha JIPYyrou.
Bune! cnextpos

but6moreka 1IOK
https://m.edsoo.ru/ff
O0dOafa
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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
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https://m.edsoo.ru/ff0d0afa

49

BomHoBEIE
CBOMCTBaA
yacTull. BoiHEbI
ne bpors.
Kopnyckymnsipao
-BOJIHOBOM
Jlyau3M.
CroHTa"HHOE U
BBIHYKJICHHOE
U3JIy4eHUE

bubnmmorexa 1IOK
https://m.edsoo.ru/ff
0dOca8

50

OTtkpeiTHE
pPazi0aKTUBHOC
TH. OTBITHI
Pezepdopna o
OTIPEICTICHUTO
cocraBa
pPaZiOaKTUBHOT
0 M3JIy4CHUS

bubmuorexka 1IOK
https://m.edsoo.ru/ff
0d0fd2

51

CBolicTBa
anbda-, 6era-,
ramma-
W3IIy4CHHUS.
BnusHue
pPaauoaKTUBHOC
TH Ha KUBBIC
OpraHU3MBI

52

OTtkpsiTHE
IPOTOHA U
HEUTPOHA.
H3otomsl.
Anbda-pacnan.
ONEKTPOHHBIN 1
MTO3UTPOHHBIN
OeTa-pacma.
l'amma-
U3Iy4EHHE

bubmmorexa 1IOK
https://m.edsoo.ru/ff
0d1162

53

OHeprus cBA3U
HYKJIOHOB B
sanape. SnepHsie
peakuuu.

S nepusbii
peaxrop.
[IpoGnemsrl,

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0d1356
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https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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NIEPCIIEKTHUBBI,
JKOJIOTHYECKHE
ACIIEKTBI
AIEPHOU
SHEPIreTUKHU

54

DJieMeHTapHbIe
YaCTHIIBI.
OTKpBITHE
MO3UTPOHA.
Mertoubl
HaAOJIFOIEHUS U
perucrpanuu
3JI€EMEHTapPHBIX
YaCTHII.
Kpyrasliii cron
«DyHaaMeHTan
bHBIE
B3aMMO/JICHCTBH
s1. EqnHCcTBO
busznyeckoit
KApTUHBI MUPA»

bubmuorexa 1TOK
https://m.edsoo.ru/ff
0d0e38

55

Bup 38¢31HO0TO
HeOa.
Co3zBe3nusl,
SpPKHE 3BE31bI,
IUIAHETHI, UX
BUJMOE
JIBIDKECHUE.
ConneuHas
cHCcTEeMa

56

Comnnte.
Conneynas
aKTUBHOCT.
HcTounuk
SHEPTUU
CoHI1a 1 3B€3]1

57

3BE3 1B, X
OCHOBHEIC
XapaKTePUCTHK
1. 3BE3 MBI
TIIaBHOM
IOCJIEIOBATEIh
HOCTH.

56



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

Bnaytpennee
CTPOEHUE 3BE3 L.
CoBpeMeHHbIe
MPEICTaBICHUS
0
MIPOUCXOXKICHU
U ¥ 3BOJIOIUHN
CouHIIa U 3B€31

58

Muneunsii [1yTh
— Hama
T'amakTuka.
Ilonoxenue u
JIBIDKCHHE
ComHiia B
I'anakTuke.
I'anaktuku.
UepHbie AbIpHI B
SIpax TaIaKTUK

59

Bcenennas.
Pasberanne
raJlakTHK.
Teopus
Bboasmoro
B3pbIBA.
PenukToBoe
U3JIyYEHHUE.
Mertaranaktuka

60

Hepemennsie
POOJIEMBI
aCTPOHOMUHU

61

KonTponbHas
paborta
«IIeMEHTBI
ACTPOHOMHHU U
acTpoPu3UKm»

62

O0o00marommii
ypok. Ponb
buzuku u
aCTPOHOMUH B
9KOHOMHUYECKOM
,
TEXHOJIOTHYECK
OH, COIMaJIbHOM

57




1 dTHYECKOH
chepax
eITEIbHOCTH
YyelIoBeKa

63

O0o00marommii
ypok. Ponb u
MeCTO (PU3UKHU U
ACTPOHOMHUU B
COBPEMEHHOM
Hay4YHOU
KapTHUHE MUpa

64

O6o06maromuit
ypok. Ponp
busznueckoit
TEOpHUU B
dhopMHUpOBaHUH
MpeICTaBICHUI
0 pu3HUeCcKOu
KapTHUHE MUpa

65

Oo6o06maromuit
ypok. Mecto
busznyeckoit
KapTHUHBI MUpa B
olmiem psiay
COBPEMEHHBIX
€CTECTBEHHO-
HAy4HBIX
IIPEACTaBICHUI
0 MpUpoe

66

Pe3epBHbIit
YPOK.
MaruautHOE
noJe.
ONEKTPOMarHuT
Hast UHAYKIUS

67

Pe3epBHbIit
ypok. OnTuka.
OCHOBEBI
crnernuaabHOM
TEOpPUH
OTHOCHUTEIBHOC
TH

58




PesepHblii ypok.
KBanroBas
¢usuxa. bubmuorexa 1IOK
08 DeMEeHTHI 1 https://m.edsoo.ru/ff
0d1784
aCTPOHOMHUHU U
acTpou3uku
OBIIEE
KOJIMYECTBO 68
YACOB I10
[MPOT'PAMME

59



https://m.edsoo.ru/ff0d1784
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