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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pad0TaHa HA OCHOBE MOJIOKEHUU U TpeOOBaHUM K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelibHOM mMporpammel, npenactaBieHHbIXx B OI'OC
COO, a Takxke c yuéroM (penepanbHOl paboueil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro npenmera «Duszuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Poccuiickon denepauuy, peannu3yrommx OCHOBHBIE
o0Opa3zoBaTeIbHbIE TPOTPAMMBI.

Copnepxanue mporpaMMmbl 1o (U3MKE HampaBiIeHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYyYHOW KapTUHbBl Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESITEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3yjbTaTaM
o0yueHHUs, a TakXKe YYHUTHIBAET HEOOXOAMMOCTH peaU3alUU MEKIPEIMETHBIX
CBsI3eld (PU3MKM C €CTeCTBEHHO-HAy4YHBIMM YUYe€OHbIMU TmpeaMeramu. B Hel
OMPENEINAIOTCS OCHOBHBIC II€JIM U3y4YeHUs! (DU3UKU HA YPOBHE CPEAHETrO OOIIETO
o0Opa3zoBaHus, IJIaHUPYEMbIE PE3YyJbTAaThl OCBOCHUS Kypca (PU3UKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAECT:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (pu3nuku Ha 0a30BOM ypOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3yJIbTAaThI MO TOJIaM O0y4YEeHUS;

e cojiepxaHue yueOHoro npeamera « u3ukKay mno rojam o0y4eHusl.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOAbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHuM 00 okpyxatoiieM mupe. llIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINIA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHUM, HM3y4aeMbIX XUMHEH, OuoiIoruei,
dbusndeckoir rTeorpaduert W acTpoHoMuei. Mcmomp3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe -HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TOJIYYEHHUsS] HOBBIX MaTEpHUalOB C 3aJlaHHBIMH CBOMCTBAMH U JPYTHUX.
N3ydenne Qu3nku BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa oOyyaromwuxcs, B (GOpMUPOBAaHUE YMEHUU NPUMEHSTH
Hay4YHBII METO/ MO3HAHUSI MPU BHIMOJHEHUH UMW YUEOHBIX UCCIETOBAHUM.

B ocHOBy kypca ¢usuku s ypOBHS CpeAHEro oOmero ooOpa3zoBaHMs
MOJIOKEH PpA HUJIed, KOTOphle MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COAEPKUT MaTepuaa U3 BCeX pa3leiaoB (GU3UKH, BKIIOUAET KakK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (Qu3Mku
o0bemUHEH BOKpPYTr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauusi TpeAnosiara€T HCIOJIb30BaHUE
FYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
¢u3ukn Cc pa3BUTHEM OOIIECTBA, a TaKXke C MHPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOTIEMaMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTMYECKHX MPHUIOKECHUM
U3YyYEHHBIX TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peanusyercsi MOCPEICTBOM BBEICHHUS HJIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTHUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke O0CYXKICHUs
po0JieM pallMOHAIBHOTO TPUPOIOTIOJIH30BAHUS U IKOJIOTUYECKON 0€30MaCHOCTH.

CTep>KHEBBIMU dJIEMEHTaMU Kypca (U3MKU HAa YpPOBHE CpeAHEro oOIIero
oOpa3zoBaHus SBISIOTCS (u3nyeckue Teopuu (PpopMHupoBaHUE TMPECTABICHUN O
CTPYKTyp€ MOCTPOEHUSI PUBHUUECKON TEOpHUH, poiau (yHIAMEHTAIbHBIX 3aKOHOB U
MNPUHLUIIOB B  COBPEMEHHBIX MPEJACTABICHUSX O NPUPOJE, TpaHUIlaX
NPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHUS EeCTECTBEHHO-HAYyYHBIX SBJICHUU W
MIPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAXOJ B Kypce (PU3UKHU peau3yeTcsl Mpexae
BCEro 3a CUET OpraHu3allKi SKCIEPUMEHTAIBHOW AESTEIbHOCTH OOYyYarolUXCs.
Jlnst  6azoBoro ypoBHSL Kypca GU3HMKHM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB U JA0OpaTOpHBIX pPadoT,
KOTOpBIE B IporpamMme no (pusnke oO0beAMHEHBI B OOIIMM CHUCOK YYEHUYECKHUX
MpPaKTUYECKUX paboT. BbljeneHne B yKa3aHHOM MepedHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISIETCS y4aCTHUKaAMU
0o0pa3oBaTEIBLHOIO Mpollecca MCXOJd U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHamleHuss kaOuHera Qusuku. I[lpu »>ToM obOecreyuBaeTcsi OBJIAJCHUE
OoOy4aroImMUMHUCd YMEHHUSIMU TPOBOJUTH KOCBEHHbIC W3MEPEHUsI, HCCIEeI0BaHUs
3aBUCUMOCTEN (U3UYECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO MPOBEPKE
MPEI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAENAETCS PENICHUIO PacYETHBIX M KAueCTBEHHBIX
3amad. [lpu 3TOM 1t pacd€THBIX 3a/ad MPUOPUTETOM SIBISIIOTCS 3a/1adyd C SIBHO
3aIaHHON (PU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHATh U3YUEHHbIEC 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO0 paszjeia Kypca, TaK U UHTETpUpPYs 3HAHUS U3
pa3HBIX pa3nesnoB. /(s KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIIOTCS 3a/IaHUS HA
0oObsSICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUU U TMPOLIECCOB B OKpYKArOUIEH
KU3HU, Tpelyromue BbIOOpa (Qu3Mueckodl MoJenu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ TpeboBanusmu DPIOC COO k wmaTepuaibHO-
TEXHUYECKOMY OO€CleueHuI0 YyuyeOHOro mporecca 0a30BbIM ypPOBEHb Kypca
(U3UKN HA YPOBHE CpeHEro 00IIero o0pa3oBaHus IOKEH U3Y4aThCsl B YCIOBUAX
MpeaMETHOro KabuHeTa (U3UKH UM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IuKiIa. B kaOuHere (U3UMKU JOKHO OBITh
HeoOXxouMoe J1abopaTopHOoe O0O0OpYyJAOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme no (U3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opynoBaHueE.

JleMoHcTpalluoHHOE 00opyaoBanue (HopMUpyETCS B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHON  JOCTAaTOYHOCTH ©  OOECIeYMBaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JACMOHCTpAIUN s
UCCJICIOBAHMSI  M3YyYaeMbIX  SBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlabopatopHoe 00OpyIOBaHHE [JIi YYEHHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJI€ TEMATHUYECKUX KOMIUIEKTOB M OOECIEeUUBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKhue KOMILIEKThI
nabopatopHOro 00OpYNOBaHUSL JAOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
WCITOJIP30BAaHUU QHAJIIOTOBBIX M IU(POBBIX TMPHOOPOB, a TaKkKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CHCTEM B BHJI€ IU(PPOBHIX TAOOPATOPHUIA.

OCHOBHBIMHU EJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e (¢opMupoBaHHE HHTEpeca U CTPEMJICHHS OOy4YaloOlUXCA K HAyYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U POopMHUpPOBaAHUE
MCCIIEI0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (¢opMupoBaHHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ylibTaTa H3yUYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHHUN OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
du3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHuEe TpPENCTABICHUNA O PONM (PU3UKHU IS PA3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTikeHue 3TUX 1ened 0O0ecreynuBaeTcsl pelieHueM CIEAyIOMUX 3a1a4d B

MpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 00pa30oBaHus:



e TIpHOOpETEHUE CHUCTEMBI 3HAaHUU 00 [[8011170:¢ bu3ndecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAST MEXaHUKY,
MOJICKYJIIpHYIO (PU3UKY, DSJIEKTPOJAWHAMHKY, KBAHTOBYIO GU3HKY U
AIEMEHTHI aCTPOPU3UKY;

e (QopmMupoBaHuMe yMEHHI TPUMEHATH TEOPETUUCCKUE 3HAHWS IS
oOBbsicHeHHST (PU3WYECKUX SBICHUW B TPHUPOAC H ISl TIPUHSTHS
MPAKTUYECKUX PEIICHUN B MIOBCETHEBHON KU3HH,

e OCBOCHHE CIOCOOOB peIIeHUs pPa3IUYHBIX 3a7ad C SBHO 3aJIaHHOUN
duznueckoii MOMENBI0, 3a/ad, MOAPa3yMEBAIOIINX CaMOCTOSTEIHHOE
co3ganue GU3MIECKON MOJIENH, aJIeKBAaTHOW YCIIOBHSIM 3a]1a4H;

e TMOHWMaHHE (HUUYECKUX OCHOB W TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(Gu3HUECKNX HKCIIEPUMEHTOB, aHAIW3a W HHTEPIPETAIUd WHHOPMAIIHIH,
OTIpeICIICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHWE YCJIOBWH /I Pa3BUTHS YMEHUN MPOCKTHO-MUCCIIEI0BATEILCKOM,
TBOPYECKOM JEATEIHbHOCTH.

Ha wusyuenne ¢usuku (0a30BbIH ypOBEHb) HA YPOBHE CpPEAHETO OOILEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennmaraembiii B mporpamMme 10 (GU3HKE TEpPEeUeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX PpalbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [€JaeT BBIOOD
MpOBeNCHHsT JTa0OPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIAWBHUIYaTbHBIX
0COOEHHOCTEM 00yYaromuXCs.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Pa3ngen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOPUH B MPOILECCE MO3HAHUSA MPUPOJBIL.
DKCIEpUMEHT B (hU3UKE.

MopenupoBaHue (QuU3NUECKUX SIBIEHUNW U mponeccoB. HayuHbie THMOTE3HI.
®dusnyecKkue 3aKOHbl U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBbHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(pPOBBIE H3MEPUTEIbHbIE MPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema otrcuéra. TpaekTopus.

[lepemetienne, CKOpPOCTh (CpeaHsAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHUE MATEPUATbHOW TOYKH, UX NPOEKIUU HA OCU CHUCTEMbl KOOpJHHAT.
Ciio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJUHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHUSA, NyTH H MEPEMEUICHUS
MaTepUaTbHON TOYKH OT BPEMEHHU.

CBobOoaHOE TajieHne. Y CKOpeHrne CBOOOHOTO MaACHUS.

KpuBonuueitHoe  aBmwxeHWe. J[BUKEHHWE  MaTepUaIbHOM  TOYKH IO
OKPYXHOCTH C MOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTs. [lepuoa u yactora obpaimenust. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE. CIUJIOMETD,
JIBH>KEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIEC MIEPEIAYN.

Jlemoncmpayuu

Moaenb cUCTeMBI OTCUETA, WLIIOCTPAIlUsl KHHEMATHYECKUX XapaKTEPUCTUK
JIBYKEHUS.

IIpeoOpazoBanmne ABMXKEHUM C UCIIOJIB30BAHUEM MPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHnusi CBOOOIHOTO MaeHUsI.

Harmpasnenue ckopocTy ipy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IIYTAMH, NPOUAECHHBIMU TEJIIOM 3a
MOCJIEAOBATENBHBIE PABHBIE TMPOMEXKYTKA BPEMEHM NIPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuyenue NBUKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3ydenne nBuxkeHus Tela, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCcTH  [anmunes. llepBwii  3akoH  HbroToHa.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoi 3akon HeroToHa
IJI MaTepUaJIbHOM TOUKHU. TpeTuid 3aKkoH HbroTOHA 1711 MaTepHUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttskectu. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, ckoyibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUs U cuiia TpeHus nokosi. KosdduuueHt tpenus.
Cuna conpOTUBIICHUS NPH IBUKECHUU TeEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT Cuiibl OTHOCUTENBHO OcCH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECHUSA TBEPIOIO TEJIA.

TeXHUYeCKHe YCTPOMCTBA U IMPAKTUYECKOE IPUMEHEHHE: IOAIIUITHUKH,
JNBH>KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIUX TEIL.

Bropou 3axkon HeroToHa.

N3mepenue cu.

CloxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMalini.

HesecomocTte. Bec Tena npu yCKOPEHHOM MOABEME U TTaJICHUM.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuyenue aBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT UX aepopMalu.

UccnepoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpallCHU.

Tema 3. 3aKonwvl coXpaneHus 6 MexaHuKe

NmMnynbc MartepualbHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
Nmnynbe cWiIbl M1 M3MEHEHUWE HMITYJbCa TeJld. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pab6ota cuiabl. MOIITHOCTD CHUTHI.

Kunerndeckass sHeprusi MaTepuaqibHOM TOYKH. Teopema 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

[ToreHnmanbHas SHEPTHUSL. [ToTeHmanbHas SHEPTUS YIIpyro
nedbopMupoBaHHOW  TpykuHBI.  [loTeHuManbHast 2Heprust Tena  BOIU3H
MMOBEPXHOCTHU 3EMJIH.

[ToreHmanbHBIE M HENOTCHUHAJIbHBIE CHUJIBI. CBsa3p  paboOTHI
HEMOTCHIIUAIBHBIX CHJ C W3MEHCHUEM MEXaHUYECKOW SHEPIUU CHUCTEMBI TeEIl.
3aKOH COXpAHEHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOILOMET, KOMED,
MPYXUHHBIN HACTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBSI3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOM SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipHas GQu3nKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. duddysus. Xapaktep ABUKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BellecTBAa. MoOAEnu CTpPOEHUs Ta30B, XUJIKOCTEU H
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mmepsbl Mosieky. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
Lenscus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACANIbHOTO raza. AOCONIIOTHas TeMmIepaTypa Kak Mepa
CpeHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M30mponecchl B HACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME UCKPETHOE CTPOEHUE BeElIecTBa, (QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUH.

OnbITel 0 TU(PGY3UH KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUXKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOIIas IPUPO1y AaBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSIHHUS UJCAIbHOTO rasa,
M30IPOIIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEpPEHUI
0o0b€Ma KOMHATHI, JaBJIECHUS U TEMIIEpaTypbl BO31yXa B HEM.

UccnenoBanre 3aBUCUMOCTH MEXIYy MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonnHamuueckasi cucremMa. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U coco0bI €€ n3MeHenus. KonndecTBo TemioTel u pabota. BHyTpenHss
SHEPrusi  OJHOATOMHOTO  HUJeallbHOro  Ta3a.  Buasl  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3NTydeHUE. Y IelibHasi TeIUIOEMKOCTh BEIlleCTBA.
KonnuecTBo TEIIOTH NpH Temionepeaye.

[lonarue 00 agmabaTtHOM mponecce. llepBbIi 3aKOH TEepPMOJAMHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3axon TepmoauHaMuku. HeobpaTuMoOCTh IPoOIIecCcoB B MIPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUS  TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrUM B TEIJIOBBIX MammuHax. KoaduuumeHT moae3Horo
nerictBus TeruioBor MammHbl. [{ukn KapHo m ero ko3 @uUIMEHT MOJIE3HOTO
JNeNUCTBUS. DKOJIOTHYECKHE MPOOIEMbI TEMI0IHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKu u3 OYyTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yxa, HarpeBanue sdupa B
JTaTyHHOU TpyOKe MyTEM TpeHus (BUICOEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEPruu (TeMIlepaTyphl) Teaa IpH TeIlonepeaaye.

OnpiT 1o anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEINsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanusn eeuecmea. Dazoevie nepexoonl

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAsL BJIAXHOCTh BO3Ayxa. HacelllleHHBbIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUSI OT TaBICHUS.

TBépnoe teno. Kpucrannuueckue u amop@Hbie Tesna. AHU3OTPONUS CBONUCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble Matepuanbl. [liaBieHue u
KpUcTaJUTM3anus. Y IeIbHas TerioTa miasnenus. Cyoaumanus.

VYpaBHeH#HE TEIIIOBOro OataHca.

TexHu4yeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHHUSI COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHUCJIE HAHOMATepUalioB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUHU.

Cnioco0bI M3MEPEHHUsI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTAILTMYECKOTO BEILIECTBRA.

JlemoHCTpanus KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenre 0THOCUTENLHON BIIaXKHOCTU BO3AYXa.

Paznen 4. JaekTrpoauHamMuKa
Tema 1. dnekmpocmamuxa
DJIEeKTpU3alusl Tel. ODJIEKTpUYECKUl 3apsid. JlBa BuAa 3IEKTPUUECKUX
3apsaoB. [IpOBOAHWKYM, OUAIEKTPUKU W MOJIYNPOBOJHUKH. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaaoB. 3akoH KymoHa. TodeuHbI 3IEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun



CYIIEPIO3ULIMN JIEKTPUUECKUX NOoJieH. JIMHMM HanpsyKEHHOCTU SIEKTPUUECKOTO
TOJISL.

Pabora cmm  anekTpoctathueckoro  mojg.  Ilotenmuan.  PasHocTh
MOTCHIMANOB. [IpOBOOHUKM H JAUANEKTPUKH B SIEKTPOCTATUYECKOM TIOJIE.
Jnsnexkrpuyeckast IpOHULAEMOCTb.

DnekTpoéMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHJEHCATOpA.
DHEprus 3apsSKEHHOTO KOHAEHCATOPA.

TexHuueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIECKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKash 3alllhuTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN armapar, CTPyHHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO ¥ MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopelicTBHE HAAIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATHYECKOM TMOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT  IUIOLIAJN
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxenepumenm, nabopamopnvle pabomul

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoannwtii 31ekmpuyeckuii moxk. Toku ¢ paznuunsix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [1I0CTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa i1 yyacTKa LEeTu.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaIeIbHOE, CMEIIAHHOE COETMHEHNE TPOBOJHUKOB.

PaGora onektpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
AJEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIIAsl CHJIA U BHYTPEHHEE CONPOTUBIICHHWE HMCTOYHUKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAs ~ MPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomynpoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MPOBOJIUMOCTD
NnoTynpoBoJHUKOB. CBoiicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKH TOK B  pacTBOpax H©  paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIECKTPOIIN3.



DJIEKTpUYECKHil TOK B razax. CaMOCTOSITENIBHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPHUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN AHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS ITUWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJTONIAY MOTEPEYHOTO CEUCHUS U MaTEepHAlIa.

CmenanHoe COeIMHEHUE MPOBOIHUKOB.

[Ipssmoe wu3MepeHue >IEeKTPOABWKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COMIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3AEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS MPOBOAMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenune 3JeKTPOBUKYIEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUSI.

Habnronenne anexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
YYETOM COJAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YUYEHHEM METOJIOB HAYUYHOI'O
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quznueckas BeIWYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIESTMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napaboiia, runep0oia, ux rpadukd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUHU HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B XKUBOU mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHUW3MOB (BUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX T, XKUJIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS IUCCOLIMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBMXEHUU C HUCIOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MMOAUIMIIHUKHN, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIpyTHe€), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHJIUIIMOHED, TEXHOJIOTUU
MOJYYEHUsSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIE€ HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUHU, JJIEKTPOCTATUYECKAasl 3allluTa, 3a3eMJICHHE >JIEKTPONpPUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIIbHBIE puOOPHI,
AIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TATbBAHHKA.

11 KVIACC

Pa3nea 4. DiekTpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazZHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHUTBL.  B3auMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOW uHAYKUMHU. [IpuHOMD cynepno3unuu
MArHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIUU. KapTuHa NWMHHUI MarHUTHOU
WHAYKIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOe T0J€ MPOBOJHHMKA C TOKOM. KapTmHa IHMHUNA HWHAYKIWA
MArHUTHOTO TOJS JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJIHHMKA, KaTYMIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue npoOBOAHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIy/b U HaIlpaBJICHUE. [|BUKEHHUE 3apSKEHHON YaCTHIIBI
B OJTHOPOJTHOM MarHUTHOM noJie. Pabota cumsl Jlopenna.

SlBneHue 3NeKTpOMarHuTHOW WHAYKOUH. [lOTOK BEKTOpa MAarHUTHOM
WHAYKOAHW. OIJIEKTPOABMXKYIIAS CWiIa HWHAYKIHH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nsnexkTpuueckoe IMoje. DIEKTPOABMKYINAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NuaykTUBHOCTB. SIBIEHME CAMOMHIYKUMH. OJIEKTPOABIKYINAs CuUia
CaMOMHIYKIINU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TIPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMArHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI], UHAYKIIMOHHAS I€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOIO ITyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJICKTPOJIUTA.

SIBieHrE AIEKTPOMAarHUTHON MHIYKIWH.

[Ipasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIWH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3y4yeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue AelCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHUE  KoJieOaHWS.
Mapmonnueckue konebanus. Ilepuon, yactora, ammiuTyna u (asa kojeOaHUA.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaiieHue 3HEPTUM IpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHbIE KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
ANEKTPOMArHUTHBIMU KoJieOanusimu. @Popmyna TomcoHa. 3akoH cOXpaHEHUS
SHEPI'uU B UJICaIbHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojieOaHusX. BeIiHYK/I€HHbIE MEXaHUYECKHE
koJie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOEC W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HANpPSHKEHHUS.

Tpancdopmarop. IlpousBoacTBo, nmepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPrUH. JKOJIOTHUYECKHE PUCKHU IPU MPOU3BOJACTBE 3JEKTpodHepruu. KymnpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IMPUMEHCHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUU AJIEKTPONepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJyieOATENbHOW CHUCTEMBbI (TIPYKUHHBIM WIN
MaTeMaTUYECKUI MasTHUK).



HaOnronenue 3aryxaromux KojieOaHuii.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE AIEKTPOMATrHUTHBIE KOJIEOaHN .

OcuunorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATEIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKHU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuii sxenepumenm, nabopamopnvle pabomul

UccnenoBanne 3aBUCUMOCTH TEpUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH ¥ Macchl Ipy3a.

UccnenoBanne mNepeMEHHOT0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnuueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepumoa. CxopocTb
pacrpocTpaHeHus U JyiMHA BoJiHBL. [lomepeuHble W MOPOJOJIBHBIE BOJHBI.
Nurepdepennus u nudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Bricora ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anexktpomaranutHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIEHUE, Toysipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >ME€KTPOMArHUTHBIX BOJIH. [I[puMeHeHue 3JeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMTIBI paguoCBsI3U U TeneBUAeHUs. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudyeckre yCTpPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauoNnpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak UICTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Habnronenune nntepdepeHnu U Audpakiinu MEXaHUYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.



UccnenoBanne  CBOMCTB ~ SJIEKTPOMATHUTHBIX  BOJH: OTpa’KEHHUE,
MpeIoMIICHUE, TOoJIIpU3alus, Tuppakuus, UHTEpPEpeHIIUs.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEeHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUeUHBIN HCTOUHUK CBETA.

OTtpaxenue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKarle.

[Ipenomienue cBeTa. 3aKOHBI MpeJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIl yroa MOJHOTO
BHYTPEHHETO OTPAKECHUSI.

HNucniepcus cBeta. CioxHbIN cocTaB Oenoro ceera. L[Ber.

ColOuparomrie u pacceuBaromue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMEe W ONTHYecKas cuia TOHKOW JuH3bL. [locTpoeHue u3o00pakeHHil B
COOMpAIONIUX U pacceuBaroOIMX JuH3aX. Popmylsia TOHKOW JUH3BL. YBEIUYCHHUE,
JaBaEMOE€ JINH30M.

[Ipenens MPpUMEHUMOCTH TEOMETPUUECKONU OTITUKH.

BonnoBass ontuka. Wurtepdepenuuss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMOAEHUS MaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpEHIIMOHHOM
KapTHHE OT JIBYX CUH(Aa3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcIoBUE HaOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOEKIMOHHBIM ammapar, MHKPOCKOI, TEeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpsimonuHeHOE pacHpOCTpAHEHUE, OTPAXKEHHE U MPEIOMIICHHE CBETa.
Onrtuueckue npudopHI.

[TomHOE BHYTpEHHEE OTpakeHue. Mojenb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B TUH3aX.

Monenu MUKpPOCKOIa, TEJIECKOTA.

Habnronenne narepdepeHnum cperTa.

Habmronenne nudpakunu cBeTa.

Habnronenne gucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monspruszaiium cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul



N3Mepenue nokasarens npeioMIICHUs CTEKIIA.
UccnenoBanne cCBONCTB N300paKeHUN B TMH3aX.
Habnronenne gucnepcuu cBeTa.

Pa3pgen 6. OCHOBBI CrIeNUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHKH. [Toctynatsl
CIIELIMAJIbHOW TEOPHUHM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIUI OTHOCUTEIIbHOCTH DUHILTEHA.
OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTUHEL.
DHEPrusl U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTUIIbl. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas ¢puszuka
Tema 1. dnemenmovt KGAHMOBOU ONMUKU
®otonbl. Dopmyina [lnanka cBsa3u s3HEepruu PoTOHA C €r0 YaCTOTON. DHEPrUs
Y UMITyJIbC (POTOHA.
OtkpeiTue u uccnenopanue horodpdexra. OnbiTel A. I'. CtonmeroBa. 3aKOHBI

dboroaddexra. YpaBuenue JitHmreitHa nis gpotoaddexra. «KpacHas rpanuna»
dhotorddexra.

JHaBnenue ceera. OnwiTel 1. H. JleGenena.

XUMHUYECKOE JIEMCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE MpPUMEHEHUe: (HOTODIEMEHT,
dboTomaTumK, coHEeUHas ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(hdeKTa.

Cseronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmnbiTel Pesepdopnaa mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Iloctymarel bopa. M3nydenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPrUM Ha Apyro. Buasl
criekTpoB. CIEeKTp YpOBHEU SHEPrUU aToMa BOJIOPO/IA.

BonnoBbie cBoiicTBa yactull. Bonnsl ne bpoitnsa. KopmyckyasipHO-BOITHOBOM
Ty aJT3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUCHHE.

TexHudyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Ornpenenenue IIMHBI BOJHBI JIa3epa.

HaOnronenue nuHeHYaThIX CIEKTPOB U3TyUCHUSL.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

HaOnronenue nuHeRYaTOro CrekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAOIINAE CIO0XKHOCTh CTpOoeHUd sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO wu3nydeHusi. CBoiicTBa anbda-, OeTa-, raMMa-U3IyudCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA W HeWTpoHa. Hykionnas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tormnst.

Anbda-pacnaz. DNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ['amma-
n3JIy4dyeHue. 3aKOH paau0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [ledext Maccsl sapa.

Snepnblie peakuuu. /leneHue v CUHTES AAED.

Snepupiii peaktop. TepmosimepHbiii cuHTe3. [IpoOGaeMbl W TEPCHEKTUBHI
AIEPHON IHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOIIOAEHUS U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOoJIelcTBUsA. EquHCTBO pusnueckoil KapTUHBI MUpA.

TexHUYeCcKHne yCTpOMCTBA U MPAKTUYECKOE ITPUMEHEHHUE: NO3UMETP, KaMepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CUYE€TUMK HOHU3UPYIOIINUX YACTHLI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

HccnenoBanne TpekoB 4acTuil (M0 TOTOBBIM oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Dtanel pa3BUTUS aCTpOHOMUU. [[puKiagHOe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3BésmHoro Heba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. HMcrounwk sHeprun ConHila W 3BE3N.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamMma «CHEKTpajbHbIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEILHOCTA. BHYTpEeHHEE CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUN U 3BoJironMK CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHba B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu U KBa3apbl. YEpHBIE OBIPHI B Ipax
rajJaKkTHUK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazoeranue rajgakTuk.
Teopus bonbuioro B3peiBa. PenmnkroBoe usiydyeHue.

Macmrabnas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo6aeMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOntonenusi HeBOOPYKEHHBIM TJ1a30M C HMCMHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus CEeBEPHOIO MOJIYIIAPHUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIIMATILHOM M 3TUYECKON cepax AesTeNbHOCTU YEJIOBEKA, POJIb U MECTO (PUBUKHU
U ACTPOHOMHUHU B COBPEMEHHON HAYYHON KapTUHE MUpPaA, POJb PU3UUECKON TEOpUU
B (opMHpOBaHMM MpEACTABICHUNH O (PU3HUECKOM KApTUHE MHpPA, MECTO
(hU3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUHN O TIPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocCyIIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMHM MaTE€MaTHKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IeHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIEh, U3BMEPEHUE.

Mamemamuxa: pemieHHE CHCTEMBI YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPBl U MX MPOEKIHUH HA OCH KOOPIWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUN, NpPU3HAKU TMOJO0US TPEYroJIbHUKOB,
onpeesieHne MIOMAau MIOCKUX GUryp u oobeéMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIE
JIBVO)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, IEUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAST CTPYKTypa TBEPIBIX
TeN, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMNYECKON PEHIETKH, CIEeKTPaIbHBIM
aHau3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKH MarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUI.

Texnonoeua: IJHMHUM DIEKTpONEpEnad, TEHEPATOp IIEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHAYKUHOHHASA I[1€4b, pajaap, PaguoONpUEMHUK, TEJIEBHU30D,
anTeHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yudeOHOro mnpeamera «@Du3nka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHXKEHHE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyNbTAThl OCBOCHUSI yUeOHOro npeaMera «Pu3nKa» TOTKHBI
OTpaXXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloImMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  yOEXKIEHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, paCIIMPEHHE >XU3HEHHOTO
ONBbITa U OMNbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUECKUX U
JTEMOKPATUYECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3allNy;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIbHBIMA MHCTUTYTaMHA B COOTBETCTBHHU C
uxX QYHKIUSMHA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

chopMUPOBAHHOCTH POCCUICKOM TpaXJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUSI;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOI0;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIIero Gu3nyecKoil HayKe;



5) Tpy10BOI0 BOCIIUTAHMS:

HMHTEpeC K pa3inu4HbiM cdepaM MpodhecCHOHAIBHOU NESTeNIbHOCTH, B TOM
YHUCJIe CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U peanru30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE ILJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa3OBaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKU Ha TTPOTSIKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00aIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

IJTAHUPOBAHKUE U OCYUIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LIeJIeld YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JEATENbHOCTH HKOJOTHMYECKONM HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITelIbHOCTH, TOTOBHOCTh B Mpoliecce
u3yueHus: (U3UKU  OCYIIECTBISTH  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NeATeNbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENFHO  (OPMYIHpOBaTH U aKTyaJU3UpoOBaTh  MIpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILIETU JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3NYECKUX SIBICHUSAX;
pa3palaTeiBaTh IUIaH PEIICHUs MPOOJIEMBI ¢ YYETOM aHajIM3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;
BHOCHUTH KOPPEKTHBHI B J€SITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIBTATOB
EJISIM, OIICHUBATh PUCKHU TIOCTIEACTBUN ACSITENbHOCTH;
KOOPAMHUPOBATh H  BBIMOJHATH pPabOTy B  YCIOBHSX  peabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX TMPoOIeM.
Bba3oBble uccienoBareabckue A1eiCTBUS:
BJIQ/IETh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBHIMU TMOHSATHSIMH W METOJaMHU
($u3NYecKoi HayKH;



BJIaJIETh HaBBIKAMH YUEOHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU NIEATEIIbHOCTH
B 001actu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (pU3UUecKoro CojiepkKaHus, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BHUJAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TNPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ pEeIIeHUs], HaXOJIUTh apryMEHTHI IJis JOKa3aTelbCTBA
CBOUX YTBEPXKIACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJTU3UPOBaTh TMOJYyYEHHBIE B XOJE€ pELICHUs 3aJaud Pe3yibTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSX;

CTaBUTh U (HOPMyIUpPOBaThH COOCTBEHHBIE 3aJjadyd B 00pa30BaTENIbLHOU
NESATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallHUsIM, OLICHUBATH MPUOOPETEHHBIN OIBIT;

yMeTh TMEPEHOCHUTh 3HaHMUS MO0 (u3uke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIC UJIEH, TIPE/IJIaraTh OPUTHMHAIIBHBIC MOXO0/Ibl U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HAaBBIKAMH TOJYy4YEeHUS MH(POpManuu (GU3NUYECKOrO COAEpKaHUs U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISTh IOWUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 MH(DOpPMAIMKU Pa3IMYHBIX BUIAOB U (HopM
MPEJCTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIIOJB30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aIl[MOHHBIX
3a7a4 ¢ CcOoOmroJeHHEeM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O0€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHrs, TNPaBOBBIX W O3THUUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEpPKAHUS B PaA3IUUYHBIX (opmaTax C
y4ETOM Ha3HAYeHUs MH(DOpPMAILINK U 1IEJI€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
(dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:
OCYILIECTBIISITH OOIIIEHUE HA ypOKaxX PU3NKU U BO BHEYPOUHOU JAESATEILHOCTH;
pacrio3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyallud U  cMsAr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOM
padoThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIaH JACHCTBHIA,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh PpPE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIAJa M KaXJOTO yYaCTHHKA KOMAaHJIbl B
001U pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBHU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBeEpPCAaJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JNESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
cOoOCTBEHHEIC 3a/a4H;

CaMOCTOSITENTLHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKOU pabOThl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsiTh paMKu y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 34 PEIIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIHUH B 00JIACTH
(U3UKH, MOCTOSIHHO MOBBINIATH CBO 00pa30BaTEIbHbBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B NIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIESIM;

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pPE3yJNbTaTOB U
OCHOBaHUI;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM JJIsl OLIEHKH CUTYyallid, BRIOOpa BEPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
NEATCIIbHOCTH,

MIPUHAMATH Ce0s1, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJIbTaTOB
NEATEIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce moCTIKEHHS] TMYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBbI
no ¢u3uMKe sl YPOBHS CpEAHEro oOmero o0pa3oBaHus y OOyYaromuxcs
COBEPIIICHCTBYETCS AMOITMOHATILHBIN UHTEJUICKT, TIPEATI0JIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIEHOE
COCTOSIHUE, BUJICTh HAIIPABIICHHUS Pa3BHTHSA COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aIanTUPOBATBCA K
AMOIMOHAILHBIM U3MEHEHHSAM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIFOYAIOIICH CTpeMJICHHUE K JTOCTHKEHUIO 1NN 1
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMEHHE [EHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSHUC
IpYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K kxoHny oOyuenus B 10 kiacce npeaMmeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpakaTb CPOPMHUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUI:

JE€MOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (UUYECKUX MOJEINEeH:
MaTepualibHas TOYKa, MHEpLIHUAJIbHAs CUCTEMa OTCUETa, aOCOIOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOJEIHN CTPOCHUS Ia3oB, KUJIKOCTEH U TBEPABIX TEI, TOUCUHBIN
ANEKTPUYECKUH 3apsij NpU PEIICHUH PU3NYECKHX 3a]1ay;

pacrio3HaBaTh (pU3UYECKUE SIBICHUS (IMPOILECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



ANEKTPOAMHAMUKU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JBIKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBH)KEHUE IO OKPYXHOCTH, HWHEpLHS,
B3auMoJielicTBue Tel, nudy3usi, OpOYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHNE 00BhEMa Tell MPU HarpeBaHUM (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHE, UCIAPEHHE, KOHIEHCAlMs, TUIaBJICHUE, KPUCTAIUIU3AIUs, KUIICHHE,
BJI&KHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocyle, CBs3b MEXIy [apaMeTpaMu COCTOSIHUA ra3a B  H3OMpolieccax,
ANEKTpU3aIUs TeJl, B3aUMOJICHCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JIBMIKEHUE, UCMOJNB3Yys (U3NUYECKUE BEIUYUHBIL:
KOOpAMHATa, MyTh, NEpPEMEIIEHHE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYECKasi SHEPrusi, MOTECHIMAIbHAS SHEPIrusi, MeXaHHYeCcKas
paboTa, MexXxaHWUYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIUYUH, UX OOO3HAUYEHUS W EIUHHUIIbI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUYMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIJIOBBIE CBOMCTBA TE€JN W TEIUJIOBBIC SIBJICHMUS,
UCTONB3Yysl (U3MUYECKUEe BEJIMYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBHXKEHUS MOJEKYJ, CPeIHEKBaIpaTUyHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSsSI JHeprus, padbora rasa,
KO3(pGULIMEHT TMOJIE3HOTO JCHCTBHUS TEIUJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWJIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIHOJIB3YEMbIX BEIUYMH, UX
0o003HaYeHUsT U EIUHUIBI, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUYUHBIL: DJICKTPUUYECKUMN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, MOTEHIINAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYCHUS] U EIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEIUUYUHY C IPYTUMU BEIMYUHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCIONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUPHOro Tarotenus, I, 11 u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTruM, 3aKOH COXpPaHEHHsS HMIYJIbCa,
MPUHLUN CYNEPHO3ULIUA CHUJI, TPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYI C
a0COJIFOTHON TeMmmepaTypoi, MEPBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(GbOopMYyJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE NPUHIMUIIBI  JEUCTBUS MalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBUSA UX O€30MACHOIO HCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHHU, MpU 3TOM
dbopmynupoBath mpoOiieMy/3ajadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOBI,

OCYILIECTBIISITh MIPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMANBHBIA CIOCOO M3MEPEHHUS U HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(uKCcHUpOBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BHJIe TaONUIl U rpadMKOB, AENIaTh BHIBOABI 110 PE3YIbTaTaM HCCIIEIOBAHUS;

coOoAaTh npasuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTAa, Y4YEeOHO-HUCCIEOBATEIbCKON U MPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOTO
o00opynoBaHUs;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UUYECKOW MOEIBIO,
UCIOB3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOOXOJIUMbIE ISl €€ pelIeHusi, ITPOBOJUTh PACUETHI U OIIEHUBATh PEATbHOCTD
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nUecKkue SABICHNUS,

UCIOJB30BaTh  MpPU  pPEHIEHUHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUN
U MPEJCTaBIICHHUs] y4eOHOW U HAYYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOTYy4YaeMyt0 HHPOpMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIETO MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UMKE B MOBCEAHEBHOW >KU3HU
Juisi obecriedeHus: 0€30MacHOCTH MPU OOpAIlIEHUHU C MPUOOPAMHU U TEXHUUYECKUMU
yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOICHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHHUS B OKPYKAIOIIEH Cpeae;



paboTaTh B Tpynmne C BHIIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, palUOHATIBLHO paclpeieisTh O0sS3aHHOCTU U
MJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINBI B PEIICHUE paccMaTPUBAEMOM MPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeaMmeTHbIe pPe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIMMUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojab U MECTO (PU3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJECH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YYEHHBIX (DU3UYECKUX MOJEINEi:
TOYEYHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, sJIepHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJb aTOMHOTO siipa MpU pelieHUuU (HU3NIECKUX
3a/ay;

pacrio3HaBaTh (pU3UYECKUE SIBICHUS (IMPOLECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JIEKTPOJANHAMUKHU M KBAHTOBOW (PU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MAarHuTOB, JJICKTPOMarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBMXKYIIHUMCS 3apsii, DJEKTPOMArHUTHBIE KoJIeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJNSpU3alUs  CBETa, JUCHEPCUST CBETa,
dhotornexkrpuueckuii 3pdext (hotorddexT), cBeToBOE NaBiIeHNE, BOSHUKHOBEHUE
JUHEWYaToOro CHEeKTpa aromMa BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh W3YUYCHHbIC CBOMCTBA BEIIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3UYHBIX  Cpel) U
AJEKTPOMArHUTHBIC SIBJIIEHUS (MPOLECCHI), HUCMHOJb3ys (PU3UUYECKUE BEIMYHUHBI:
ANEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAMPSIKEHHUE, AIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
MHIYKIUST MarHUTHOTO TMojsi, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEeH, MEPHOoJl M YacToTa
KoJiebaHU B KoJebaTeIbHOM KOHTYpE, 3apsii U Ccujla TOKa B MpoIlecce
rapMOHUYECKUX OSJEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs] CHUJIa JUH3bI, IPU ONHUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAUeHUsT W €JAUHUIIbI, YKa3bIBaTh
(dbopMyInbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO BEIUYUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHl, HUCIOIb3YS
(¢u3nYecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUs U UMIYJIbC (DOTOHA, MEPUO/ TOJIypaciiaia, SHEPrusl CBI3U
aTOMHBIX SIIEp, NpPU OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMBIX BEIWYMH, UX OOO3HAUECHHS M EIUHUIbI, YKa3bIBaThb (POPMYIIBI,
CBSI3bIBAIONINE JaHHYI (DU3UYECKYI0 BEIUYUHY C JPYTUMHU BEIUYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOTO U MapaJlIEIbHOIO
COEIMHEHHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIa, 3aKOH 3JIEKTPOMarHUTHOU
WMHIYKIINH, 3aKOH MPSMOJUHEHMHOTO PacrpoOCTpaHEHUsI CBETA, 3aKOHbI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st (hororddexra,
3aKOH COXPAHEHUs JHEPTyU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUs MacCOBOTO 4uclia, MocTylathl bopa,
3aKOH paJIMOaKTUBHOIO pacnaja, Mpu 3TOM pa3indyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAXKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbI AMmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBath mpobiieMy/3aadyy M TUIOTE3y YYEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO U3MEPEHUS U HCMOJIb30BAaTh HM3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN H3MEPEHHUI;

HCCIEIOBAaTh 3aBUCUMOCTH  (PU3UUECKUX BEIUYHMH C HCHOJb30BAHUEM
NpSIMBIX WM3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATHh YCTaHOBKY, (UKCHPOBATH
pe3yAbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WUYECKUX BEJIUYMH B BUJE TaOJUIl U
rpauKoOB, €JIaTh BHIBOJBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOoAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIIEIOBAHUI B
paMKax ydeOHOro HSKCIEpPUMEHTAa, Y4EeOHO-HUCCIEOBATEIbCKON W MPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
0o00opynOBaHUs;

pemiath pacuéTHbIE 3aJa4d C SBHO 3aJaHHOM (DU3MYECKOM MOJEIBIO,
UCIOB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,



HEOOXOo/IMMbIe IJisl €€ PElIeHUsl, MPOBOJUTh PACUYEThl U OLICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aud: BHICTPAUBATh JOTUUECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nUecKue SABICHNUS,

UCIOJB30BaTh  MpPU  pPEHIEHUHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUU
U TPEJCTaBICHUS] y4eOHOUW U HAYUHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOTy4YaeMyt0 HHPOpMAIIHIO;

OOBSICHSITh TPUHLMNBI JEUCTBUS MAalIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX 0€30MACHOIO HUCIOJIb30BAaHUS B TOBCEIHEBHOM
KU3HU;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOIIECCOB OKPYKAIOIIEITO0 MHUpaA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJB30BaTh TEOPETUUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU KU3HU
uisi obecriedeHus 0€30MacHOCTH MPU O0palleHuu ¢ MpudopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B TpyNme C BHIIIOJIHEHUEM paA3JIMUYHBIX COIMATIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, palMOHAIBLHO pacCHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINBI B PEIICHUE paccMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnbie | IIpakTnueckue
NpOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/bl HAYYHOI'O IO3HAHUSA
1.1 ®u3ukKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubsmorexa LHOK
' eH A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubnnoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.2 Hlusamuia / https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
23 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [HOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
32 OcHOBbI TepMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK

®a30BbIE IEPEXOBI

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




Hroro no pasneny

24

Pasnen 4. JIEKTPOJAUHAMUKA

bubmnoreka [IOK
4.1 DEKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
4.2 DCKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
43 ITocTosiHHBIN neKTpUUeCKuil TOK. TOKHU B 12 bubnnorexa [JOK
' pAa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 32
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 78




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM undposbie
Ne ni/m P Konrtpoabnsie | IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOAUHAMUKA
1.1 [ToBTOpenue "DnexrpocraTuka" 4 1
12 ITocTOsIHHBIN 2IEKTPUYECKUNA TOK. TOKHU B 10 1 )
pa3IUYHBIX cpeaax
13 MarunuTHOe nojue. JIeKTpOMarHuTHast 9 1 3 bubnuorexa [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 23
Pazpen 2. KOJIEBAHUA U BOJIHbI
21 MexaHuYeCcKUe U 31€KTPOMarHUTHbHIE 9 1 bubnuorexa [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
MexaHuYeCcKUe U 31EKTPOMarHUTHbHIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmnoreka [IOK
2. 3
3 Onrriia ? https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 23

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUUA OTHOCUTEJIBHOCTHA

31 OCHOBBI crieIIUaILHOM TEOPUH 3 1 bubnuorexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 3

Pasznen 4. KBAHTOBASA ®U3UKA




4.1 ) KBAHTOBOW OIITUKH 5 bubmaorexa [IOK
' JIEMEHTBL https://m.edsoo.ru/7f41c97¢
bubmnoreka [IOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢
bubmnoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢
Hroro no pasgeny 14

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI 5 bubmuoteka LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 5
Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O0o01maroiiee NOBTOpeHNE 1 ngg;;f;igg}; 41c97c
Hroro no pasneny 1
PesepBHoe Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
®usuka — HayKa O PUPOJE.
1 Ha o e Z 05 ; 1 bubmuoreka [JOK
YHBIE METO/IbI IO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIlIero MUpa
Posne 1 MecTo Qpu3uku B
) (hopMUPOBaHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOW KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH JIIOIeH
MexaHnnueckoe JBHKEHUE.
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO bubmuoreka [JOK
3 1
nerxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue
4 PaBHOMEpHOE NpAMONMHENHOE | bubmmoreka [IOK
JIBUKEHHUE https://m.edsoo.ru/ff0c3620
5 BxonHast koHTponbHas paboTa 1 1
PaBHOyCKOpEHHOE NPSIMOJIUHEITHOE bubmmoreka [IOK
6 1
JIBUKEHHUE https://m.edsoo.ru/ff0c372¢
CBobOoaHOe nageHue. Y CKOpeHue bubmmoreka [JOK
7 1
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe aBuxkeHUE.
P . bubmuoreka [JOK
8 JIBM>KEeHHE MaTepuaabHOU TOYKHU 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada




KonTponsnas "Kunemaruka"

[Tpuniun oTHOCUTENBHOCTH [ anumnes.

Bbubnuoreka [JOK

10 HNuepumnanbHble CUCTEMBI OTCUETA.

PR . https://m.edsoo.ru/ff0c3be8
[Tepsriit 3ak0oH HproTOHA
Macca tena. Cuna. IIpuHnun

1 Bp N bubmuoreka [JOK

Cynepno3uiuu cuji. Bropoii 3akoH

yrep t p . https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepuanbHOM TOUKU
Tperuii 3akoH HeroToHa 114 bubmmorexa [IOK

12
MaTepHUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHpHOro TsaroteHus. Cumia

13 I P bubmuoreka [JOK
TsokecTH. [lepBas kocMudeckast

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

14 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
TEeaa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoapummeHt Tpenus.

15 C P b P bubmuoreka [JOK

WJia CONPOTUBJICHUSI TIPHU IBHKSHUH
p pr A https://m.edsoo.ru/ff0c3{76
TeJla B )KUJIKOCTH WJIU Ta3e
[TocTynarenbHOE U BpalaTeibHOE

16 JBUKEHHE a0COTIOTHO TBEPAOTO TEA. Bub6nuoreka [JOK
MowmeHnT cuibl. I1lnedo cuabl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tela

17 Konrponsnas padora "/Iunamuka"

NMnynsc MaTepuanbHOU TOYKH,

13 CUCTEMBbI MaTepUAIIbHBIX TOYEK. bubmmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBH)KEHHE

19 PaGoTta ¥ MOIIIHOCTH CHIIBL. Bbu6nuoreka [JOK

Kunernueckas s3Heprusi MaTepuabHON

https://m.edsoo.ru/ff0c4502




Touku. Teopema 00 U3MECHEHUH
KMHETUYECKOU SHEPrUu

20

[TorenumanpHas 3Heprus.
[loTenuumanpHas SHEPTUS YIIPYTO
ne(GopMUPOBaHHON MPY>KUHBI.
[ToTennmanpHas SHEPTUs TEIa BOTU3U
MOBEPXHOCTU 3eMIIN

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

21

[TorennuanbHble U HEMOTEHIIUATbHbIE
cuiiel. CBA3b paboThI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPIHH CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEepPruu

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

22

JIaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHMUYECKOW YHEPTUU
TeJla Ha IPUMEpPE PACTSHKECHUS
PE3UHOBOTO KIyTa»

23

KonrponsHas pabora o Teme
"3aKOHBI COXPAHEHHUS B MEXaHHKE"

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

24

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddyszus

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

25

Xapakrep IBUKEHUS U
B3aUMOJICHCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPIBIX TEI

26

Macca monekyi. KonnyectBo
BemiectBa. [loctositHHas ABoraapo




27

TemnoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Lenbcus

28

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4fde

29

AOGcoIoTHas TeMIiepaTypa Kak Mepa
CpPEIHEW KUHETUYECKON SHEPTrUun
JBUKEHMSI MOJIEKYJI. Y paBHEHUE
Menpeneesa-Knaneiipona

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

30

3axon JlanmpToHa. ['a30BEIC 3aKOHBI

31

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSTHUS
Pa3pexeHHOTO ra3a

32

H3onporecchl B naealbHOM rase u ux
rpaduyeckoe nmpeacTaBIeHUE

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c570e

33

JIaGopartopnas pabota "HccnenoBanue
n3obapHoro npouecca"

34

BryTtpeHHss dHeprus
TEPMOJIUHAMHYECKON CUCTEMBI U
crocoObl e€ m3MeHeHus. KomnuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUsl OJTHOATOMHOI'O UJI€ATLHOTO
rasza

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

35

Bunel reruionepenaun

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

36

VY nenbHag TEINIOEMKOCTE BEIIECTBA.
KonuuecTBo TemnoTs! npu

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c5¢36




Teronepenade. AnuabaTHbIN mporecce

IlepBblil 3aKOH TEPMOAMHAMUKH U €TI0

Bubnuoreka [JOK

37
IIPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
HeoGpaTumocTs mporeccoB B
38 npu (I)) e. Bropoit I;aKOH bubmorexa [IOK
PHpOZE. P https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKHU
39 [Mpunnun neiictus u KI1J{ remnoBoit Bbu6nuoreka [JOK
MAaIlIHBI https://m.edsoo.ru/ff0c600a
40 Hukn Kapno u ero KIT[{
A1 DKosornyeckue mpoodIemMbl
TEIJIO3HEPTeTUKU
4 O6o6maromuii ypok « MonekysipHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonrponbHas pabora o Teme
43 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
44 [TapooGpazoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIoTHAS U OTHOCHTEIbHAS
45 BJIAJKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa LIOK
AYxa. = https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramnmueckue u
46 amopQHbIe Tena. AHU30TPOIHS bubmmoreka [IOK
CBOMCTB KpucTaJIoB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctajuibl. COBpeMEHHbIE MaTepHaIbI
[InaBneHue u KpucTamIU3anusl.
Bu6nuoreka [JOK
47 VY enpHas TenoTa miaBJICHHUs.

Cyb6numarus

https://m.edsoo.ru/ff0c6708




Bub6nuoreka [JOK

48 VYpaBHeHUE TEIUIOBOroO OajaHca
p https://m.edsoo.ru/ff0c6820
OnexTpuszanus Ten. DINeKTPUIECKU
49 3apsa. J[Ba Bua 3EKTPUISCKUX buGnnorexa LIOK
PAL. P https://m.edsoo.ru/ff0c6bcc
3aps/ioB
IIpoBOAHUKH, TUAIEKTPUKU U
50 (E) OBOJHHK BaK(I: coXpaHe bubmorexa LOK
MOJIYIIPOBOJHUKH. H COXpaHEHHUS
YHpoBoa p https://m.edsoo.ru/ff0c6bcc
3IEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsioB. 3aKoH
51 Kynona. ToueuHbIN 3I€KTPUUECKUI buGnnorexa LIOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTD DIIEKTPUYECKOTO
57 nosist. [lpuHnun cynepno3uuuu bubmmoreka [IOK
AJIEKTPUYECKUX NoeH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
PaGora cuit 3eKTpoCTaTHYECKOTO
53 nond. ITorennuan. Pa3Hocts buGnnorexa LIOK
’ ' https://m.edsoo.ru/ff0c600
MOTEHIINATIOB
IIpoBOAHUKY U AUIIEKTPUKU B
54 BHF;KT OCTaTHYECKOM HOF.:IG buGnnorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTb
Bubnuoreka [JOK
55 OnexTpoéMKocTh. KoHaencaTo
p p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IMIJIOCKOTO
56 KOHJIeHCATOpa. DHEPIUA 3apKEHHOTO buGnnorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa
57 [IpuHIIMIT NEWCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOMMPOBAJIBLHOI'O




amrmapara, CTpyHHOTo IIpuHTepa.
DneKkTpocTaTHYECcKas 3aluTa.
3azemiIeHHE AIIEKTPONPUOOPOB

58

KonrponsHas pabora
"OnexkrpocraTuka"

59

DNEeKTPUUECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akoH OMa Jist
ydacTKa Lenu

60

[TocnenoBarenbHOE, ApAIICIBHOE,
CMEIIaHHOE COeIMHEHHE
npoBOIHUKOB. JIabopaTopHas paboTa
«M3y4yeHne cMenIaHHOro COeTUHEHUS
PE3UCTOPOB

0.5

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7410

61

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[>xoyinsa-Jlenna

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

62

3akon OMa uist MOJTHOM (3aMKHYTO)
anexkTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

0.5

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

63

DNEeKTPOHHAs! TPOBOJIUMOCTD TBEPIBIX
METaJIOB. 3aBUCHMOCTD
COMPOTHUBJICHUSI METAJIOB OT
TemiiepaTypbl. CBEpXIIPOBOIUMOCTh

64

DNEeKTpUUYECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB




[TomynpoBoAHUKH, UX COOCTBEHHAS U

65 IIpUMecHas MpoBoAuMocTh. CBOMCTBa | bubmmorexa [IOK
p—n-nepexoza. [loaynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DNEeKTpUUECKU TOK B pacTBOpPax U

66 pacIiuiaBax 3J€KTPOJIUTOB. | bubmmoreka [IOK
DNEeKTpONIUTHYECKAs! AUCCOLMALIMSL. https://m.edsoo.ru/ff0c82ba
OnexTponu3
DNEeKTPUYECKUM TOK B rasax.

67 CamocTosITenbHBIN U | bubmmoreka [JOK
HECaMOCTOATENbHBIN pa3psan. MoiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpudeckue npudopsl U

68 YCTPOMCTBA U UX NIPAKTUYECKOE | bubmmoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHoOCTH

69 O6o06maromuii ypox 1 bubmmoreka [JOK
«INEKTPOIUHAMUKAY» https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o Teme
" . . bubmuoreka [JOK

70 IToCTOSTHHBIN 3JIEKTPUYECKUM TOK. 1

https://m.edsoo.ru/ff0c8a8a
Toku B paznuuHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 70

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne aTa ngpossbie
n/n Tewa ypoka Bcero Konrpoaubie | Mpaxririeckite i[:syqelmﬂ :)lﬁl;bal:OBaTeﬂLHble
padoThI padoThI pecypenI
1 IToBTOpEHME "DNEKTpUUECKOE MOJIE. 1
3akoH Kynona, HanpsxenHocts"
) IToBTOpEHME "DNEKTpUUECKOE MOJIE. 1
Paoora. [Torenmnman "
3 IToBTOpEeHue "DnexkTpuueckast 1
eMkocTb. Konnencarop"
4 BxopaHast koHTponbHas paboTa 1 1
DNEeKTPUUECKUH TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
5 Cuna toka. Hanpsxenue. 1
Comnporusnenue. 3akoH OMa Jist
ydacTKa Lenu
[TocnenoBarenpHOE, NApAIIIEIBHOE,
6 CMEIIAaHHOE COEANHEHNE 1
IIPOBOJHUKOB.
JIaGopatopHas pabora «3yuenue
7 CMELIaHHOTO COCIMHECHUS 1 1
PE3UCTOPOBY
2 PaboTa 1 MOLTHOCTH 3JIEKTPHUUECKOTO 1
Toka. 3akoH J[xxoyins-Jlenna
9 3akon OMa Juist MOJTHOM (3aMKHYTO) 1
anekTpudeckoi nenu. Koporkoe




3aMBbIKaHHC.

10

JIaGopatopHas pabora «3mepenue
OJIC UCTOYHHKA TOKA B €TO
BHYTPEHHETO CONPOTHBIICHHSD)

11

DNEeKTPOHHAs! TPOBOJIUMOCTb TBEPIBIX
METaJIOB. 3aBUCHMOCTD
COMPOTHUBJICHUSI METAJUIOB OT
temriepaTypbl. CBEepXIIPOBOIUMOCTb.
DNEKTPUYECKHUM TOK B DJIEKTPOJIUTAX.

12

DNEeKTpUUECKUI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB.
DNEeKTpUUECKU TOK B razax

13

[TomynpoBOAHUKH, UX COOCTBEHHAS U

npUMecHast MpoBoaAuMocTh. CBOWCTBA
p—n-niepexona. [TosynpoBoaHUKOBBIE
npubOpHI

14

KonrponsHas padora "IlocTosTHHBII
p p
ANEKTpUYECKUI TOK"

15

ITocTostHHBIC MATHUTHI U X
B3aumMoOeicTBHE. MarHuTHOE TI0JIE.
Bekrop MaruuTHOM MHAYKUKH. JIMHUM
MAarHUTHOM UHIYKLIHHU

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c9778

16

MarauTHO€ 1oJIe MPOBOIHHUKA C
TokoM. OnbIT Dpcrena.
B3anmoaeiicTBrue NpOBOJHUKOB C
TOKOM

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

17

JIaGopatopHas pabora «3yuenue
MarHUTHOTO TOJIS KaTyIIKU C TOKOM)

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c98fe




18

JleficTBMEe MarHUTHOTO MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.
JIaGoparopHas paboTa
«HccnenoBanue ASHCTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0c9ac0

19

JleficTBMEe MarHUTHOTO MOJIS Ha
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenma. Pabota cuibl
JlopeHua

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

20

OnexTpoMarauTHas nHAYKIUs. [ToTox
BEKTOpa MarHuTHoU uaaykuuu. J/1C
MHAYKIHUH. 3aKOH JIEKTPOMarHUTHOM
nHaykuuu Gapanes

21

JIaGoparopHas paboTa
«HccnenoBanue sBICHUS
3JEKTPOMArHUTHON UHIYKIIUN

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0cal 50

22

NunykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J1C caMOMHAYKIHH.
OHeprus MarHUTHOTO TOJIS1 KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE T10JIE

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

23

KonrponsHas pabora o Teme
«MaruurtHoe 1oute.
DNeKTpOMarHuTHasi UHIYKLIUS

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0cad58

24

CB0Oo/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHnueckue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
IIpeBpamienue sHepruu

Bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06




25

JIaGoparopHas paboTa
«HccnenoBanue 3aBUICUMOCTH
nepro/ia MajbIx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTU ¥ MaCChI TPy3a»

26

Koneb6arenbublit KoHTYp. CBOOOAHBIC
3JIEKTPOMArHUTHBIE KOJIeOaHMs B
ueaIbHOM KoJIeOaTeTbHOM KOHTYpE.
AHanorus MexJ1y MEXaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

27

®opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUHU B HICATEHOM
Kose0aTeIbHOM KOHTYpE

Bubnmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

28

[IpencraBnenue o 3aTyxarMmx
KoseOaHusx. BeIHYXIeHHBIC
MeXaHHYeCKHe Konebauus. Pe3onanc.
BrIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE
KoJe0aHus

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

29

Ilepemennsblii Tok. CUHYCOUJAIBHBIN
IEpPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JENCTBYIOLIEE 3HAYCHHUE CUJIbI TOKA U
HaIpsKEHUs

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

30

Tpancdopmarop. [IponsBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

31

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE JIEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU 3JIEKTpolepesayd

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0cc324




DKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.

32 KynsTypa ncronb3oBanus
AJEKTPO3HEPIUH B TOBCEAHEBHOM
KHU3HH
MexaHHuecKue BOJIHBI, YCIOBHS

1 pacnpoctpanenus. [lepuon. Ckopocts bubmmoreka [IOK
pacnpoCTpaHEeHUs U JUIMHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[lonepeunsle ¥ MPOIOJIBbHBIE BOJIHBI

34 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJNeKTpOMarHuTHbIC BOJHBI, UX

35 cBoOMCTBa U cKOpoCTh. [IIkana bubmmorexa [IOK

https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIUTBI paAUOCBSI3U U

36 TeneBueHus. PazBurue cpeacTs
cBs13u. Pagnosnokanust

37 Konrponsnas pabdora «Konebanus u bubmmorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6£8
[IpssMonMHENHOE pacIpoCTpaHEHUE
CBETa B OJJHOPOJIHOM cperie.

38 Toueunsrit I/I(I:)TO‘-IHI/IK CF;CTB.. JIyu bubmmorexa LIOK
ceeta. Otpaxenue ceta. [lmockoe hitps://m.edsoo.r/f0ed30
3epKaJIo
IIpenomiienue ceera. [lonHoe

39 BHYTpEHHee oTpakeHue. [IpenenbHblil bubmmoreka [IOK

YTOJI IOJTHOTO BHYTPEHHETO
OTpPaXKEHUS

https://m.edsoo.ru/ff0cd 716




40

JIaGopatopHas pabora «3mepenue
MoKa3aTessl MPEeIOMIICHHS CTEKIIa

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cd67a

41

JIunzsl. [loctpoenue n3obpaxxeHuil B
nuH3e. opmyJiia TOHKOH JIMH3BL.
VYBenuueHue JuH3bI

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cddle

42

JIaGoparopHas paboTa
«HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX)

43

Hucnepcus cera. CnoxxHbIA COCTaB
6enoro csera. Lger. JlaboparopHas
pabota «Habnonenue aucnepcuu
CBETa»

44

WNurtepdepentus creta. dudpaxius
ceta. Juppakiuronnas pemeérka

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0ced22

45

ITonepedHOCTH CBETOBBIX BOJIH.
ITonspusanus ceera

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cf02e

46

Onrtuyeckre npuOOPHI U yCTPOUCTBA U

YCIIOBUS UX 0e30IacHoro MMPUMCHCHU

47

I'panuipl IPUMEHUMOCTH
KJIacCCU4eCKOU MexaHuKH. [locTynarsl
CIIELMAJIbHON TEOpUU
OTHOCHUTENIBHOCTU. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE
BpemeHH. COKpalleHUe JUINHBI.

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0cf862

48

OHeprus U UMIYJIbC PEISATUBUCTCKOM
yacTULbl. CBS3b MACCHI C SHEPTUEN U
HMITYJIbCOM. DHEPIHsl IOKOS

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0cfc68

49

Konrponsnas padora «OnTHKa.

Bub6nuoreka [JOK




OcHOBBI cIENMATIBHOM TeopUn
OTHOCHUTEIIEHOCTHY

https://m.edsoo.ru/ff0cf610

®oronsl. opmyina [Inanka. DHeprus

Bubnuoreka [JOK

50
Y UMIYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIIENOBAHUE Eu6 [IOK
noIMoTeKa
51 otodddexra. OnbiThl A. T
¢ b https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akoHsl poTodddexTa. YpaBHEHHE
. . bubmuoreka [JOK
52 DitHITeiHa A5 porodddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdpgexra
JHasnenue cBera. OnwiTh [1. H.
53 JleObeneBa. XMMHUYECKOE JICHCTBUE bubmorexa HOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
54 MPaKTUYECKOE MPUMEHEHHUE:
(dhoTorIeMeHT, POTONATUHK,
CONTHEYHast OaTapesi, CBETOIUOT
55 Pemenue 3agad mo reme « 3J€MEHTBI bubmuoreka [JOK
KBaHTOBOU ONITUKW https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OTBITHI
56 Pesepdopna no paccestHuO 0-4acTHII. bubmmoreka [IOK
IInanerapHas moxens aroma https://m.edsoo.ru/ff0d091a
IToctynartsr bopa
Nznydenue u nornomieHue GoTOHOB
57 MPU TIEPEXO0JIC aTOMa C OJTHOTO YPOBHSI bubmorexa [IOK
P P . P https://m.edsoo.ru/ff0d0afa
SHEpruu Ha apyroil. Buasl criekTpoB
58 BomnnoBrie cBolicTBa yacTuil. BoHbBI Bub6nuoreka [JOK

ne bpoins. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM yanu3M. CIoHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHUE

59

OTKpbITHE panOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOIO U3ITyUYEHUS

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

60

CgoiicTBa anbda-, 6era-, ramma-
n3ily4eHus. BausHue
pPaaMoOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

61

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. ['aMma-usiydeHue

Bubnmuoreka [JOK
https://m.edsoo.ru/ff0d1162

62

OHeprus cBA3M HyKJIOHOB B SIpE.
SnepHsle peakuuu. A nepHblit
peakrop. [IpobneMsbl, EpPCTIEKTHBHI,
9KOJIOTMUECKUE ACIIEKTHI IAEPHOI
sHepretuku [IpoBepounas padora

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0d1356

63

OnemeHTapHble YacTULbl. OTKpBITHE
Nno3UTpoHA. MeTo bl HAOMIOIeHUS U
perucTpanyy 31€MEHTapHbIX YaCTHL.
Kpyrasiii cton «@yH1aMeHTalbHbIE
B3auMozeicTBusA. EAMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

64

Connue. ConHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHIA U 3BE3 ]

65

3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI [1aBHOU
IIOCJIEI0BATEIILHOCTH. BHyTpeHHEE




cTpoeHue 3B€311. COBpEMEHHbIE
MIPEJICTABJICHHS O TIPOUCXOXKICHUU U
sposrrorru CoHIA U 3BE3]

66

Muneunsiii IlyTe — Hama 'anakTuka.

ITonoxxenne u nBuxenue CosHua B
lNanaxruke. I'anaktuku. Y€pHbie
JBIPBI B IIpAX TaJaKTUK

67

Bcenennas. Pa30eranue rajnakTuk.
Teopus bonbmoro B3peIBa.
PennkroBoe uznydenue.
MerTaraigakTuka

68

O6o6maromuii ypok. dusmueckas
KapTHHA MHpa.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

» Guzuka, 11 kimace/ Msikumes .41, [lerpoBa M. A., Yronsaukos O.C. u apyrue,
OO011eCcTBO C OTPaHUYEHHOM OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

®uzuka 10. Msikumes ['.4.

Coopnuk 3ana4 no gusnke 10-11PboiMkeBuy A.II.

Coopuuk 3amau o ¢pusuke 10-11 Mockokuna E.I'., Bonkos B.A.

METOANYECKHUE MATEPHUAJIBI 111 YYUTEJIA

Uucrsakos Jlykamesa TpeHnpoBounslie BapuaHThl EI'D.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET
Pemry EI'D

bu6mnorexa IJOK






