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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pad0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenactaBieHHbIX B OI'OC
COO, a Takxe c yuéroM (penepanbHOl paboueil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro mnpenmera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0OpazoBaTeabHbIE TPOTPAMMBI.

Conep:xanue mporpaMMmbl 1O (HU3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYyUYHOW KapTUHbBl Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESITEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeMETHBIM pe3ybTaTaM
oOyueHHus, a TakXKe YYHUTHIBAET HEOOXOAMMOCTh peaM3alUU MEKIPEIMETHBIX
CBsI3el (PU3MKM C €eCTeCTBEHHO-HAy4YHBIMM YUYe€OHBIMU MpeaMeramu. B Hel
OMPENENAIOTCS OCHOBHBIC 1€ U3y4YeHUs (DU3UKU HA YPOBHE CPEAHETrO OOIIETO
oOpa3zoBaHus, IJIAaHUPYEMbIE PE3YyJbTAaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAECT:

e TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (pu3uku Ha 0a30BOM ypOBHE, B

TOM YHCJI€ MPEeIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

e cojiepxaHue yueOHoro npeamMera « Ou3ukay mno rojgam o0ydeHusl.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOIbI, BBICTyIas B
KauyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA] B CUCTEMY
3HaHuM 00 okpyxatoiiem mupe. llIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUTsl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SBICHUM, H3y4aeMbIX XHUMHEH, OuoIoTHEH,
dbusndeckoir rTeorpaduert W acTpoHoMmMue. Mcmomb3oBaHME W aKTHUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpefenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTHUKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TOJIYYEHHUS] HOBBIX MaTEpHUalOB C 3aJlaHHBIMH CBOMCTBAMH U JAPYTHUX.
N3ydenne ¢u3nku BHOCHUT OCHOBHOW BKJaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa oOyyaromuxcsi, B (OpMUPOBaAHUE YMEHUM NPUMEHSTH
Hay4YHBII METO/ MO3HAHUSI MPU BHIMOJHEHUN UMY YUEOHBIX UCCIETOBAHUM.

B ocHOBy kypca ¢usuku s ypOBHS CpeAHEro oOmero oOpa3zoBaHMs
MOJIOKEH pAJ HUJIed, KOTOphle MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3leiaoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (Qu3Mku
o0benUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcCs
(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuszanus NOpeanojara€T HUCIOIb30BaHUE
FYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
¢bu3ukn Cc pa3BUTHEM OOMIECTBA, a TaKXe C MHPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOTIEMaMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TE€XHMUYECKUX U TEXHOJOTMYECKHUX MPHUIOKECHUM
U3yYEHHBIX TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEICHHUS HJIIEMEHTOB
COJIEpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobdjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JIH30BAHMS U IKOJIOTUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMU Kypca (M3MKU HAa YpPOBHE CpeAHEro oOIero
oOpa3zoBaHus SBISIIOTCS (u3nyeckue Teopuu (PopMHupoBaHUE TMPECTABICHUN O
CTPYKTyp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX MPEJACTABICHUSX O TPUPOJE, TpaHUIlaX
MPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHUS EeCTECTBEHHO-HAYYHBIX SBJICHUU W
MIPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yeTcsl Mpexae
BCEro 3a CUET OpraHu3alllud HKCIEPUMEHTAIbHON AESITEIbHOCTH O0yYarolUXCs.
Jlns  6azoBoro ypoBHSL Kypca GU3HMKHM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JA0OpaTOpHBIX pPadoT,
KOTOpBIE B IporpaMme no (pusnke oO0beAMHEHBI B OOIIMM CHUCOK YYEHUUYECKHUX
MpPaKTUYECKUX paboT. BbljeneHne B yKa3aHHOM MepedHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
0o0pa3oBaTEIBLHOIO Mpollecca MCXOJd U3 OCOOCHHOCTEH IUIAaHUPOBAHUS U
ocHamleHuss kaOuHera Qusuku. I[lpu »>ToM obOecneuuBaeTcsi OBJIAJCHUE
OoOy4aroImMUMHUCd YMEHHUSIMU TPOBOJUTH KOCBEHHbIE W3MEPEHUsI, HCCIEeI0BaHUs
3aBUCUMOCTEN (DU3UYECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO MPOBEPKE
MPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENAETCS PENICHUIO PAcCYETHBIX M KAueCTBEHHBIX
3amad. [lpu 3TOM Nt pacdy€THBIX 3a/ad MPUOPUTETOM SIBISIIOTCS 3a/lauyd C SIBHO
3aIaHHON (PU3UUYECKON MOJIEIbIO, MO3BOJISIIONINE TPUMEHATh U3YUECHHbIEC 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO0 paszjeia Kypca, TaK W UHTErpUpPYs 3HAHUS U3
pa3HBIX pa3nesnoB. /(s KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIIOTCS 3a/IaHUS HA
oObsSICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUHW U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyroliue BbIOOpa (Qu3MuecKOd MoJeNnu sl CUTYallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBun ¢ TpeboBanusmu DIOC COO k wmaTepuaibHO-
TEXHUUYECKOMY OO€eCleueHuI0 yueOHOro mpoiecca 0a30BbIM ypPOBEHb Kypca
(U3UKN HA YPOBHE CpeHEro 00IIero o0pa3oBaHus IOKEH U3YUYaThCsl B YCIOBUAX
MpeaMETHOro KabuHeTa (U3UKH UM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IuKia. B kaOuHere (DU3UMKU JOKHO OBITh
HeoOXxouMoe J1abopaTopHOoe O00OpYyJAOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme o (U3MKe YUEHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opynoBaHue.

JleMoHcTpaluoHHOe 00opyaoBanue (HopMUpYETCS B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHON  JOCTAaTOYHOCTH ©  OOECIeYMBaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopaTtopHoe 00OpyIOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJIE TEMATHUYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKue KOMILIEKThI
nabopatopHOrOo O00OpYNOBaHUSL JAOJKHBI OBITh TOCTPOCHBI HAa KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CHUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMH TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e (¢opMupoBaHHUE HHTEpeca U CTPEMJICHHS OOy4YalolUXCA K HAyYHOMY
W3YYEHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U POpMHUpPOBAHUE
MCCIIEI0BATEIHCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

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

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

e (opmMupoBaHue TpENCTABICHUNW O PONM (PU3UKHU IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTr:keHue 3TUX 1eleld 0O0ecreynuBaeTcsl pelieHueM CIEAyIOMUX 3a1a4d B

MpoIiecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0o 00pa3oBaHus:



e TIpHOOpETEHUE CHUCTEMBI 3HAaHUU 00 001IIMx bu3ndecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAST MEXaHUKY,
MOJICKYJIIpHYIO (PU3WKY, DSIEKTPOJAWHAMHKY, KBAHTOBYIO GU3HKY U
AJIEMEHTHI aCTPOPU3UKY;

e (QopMupoBaHue yMEHHI TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
oOBbsicHeHHUST (PU3WYECKUX SBICHUW B TPHUPOAC H ISl TIPUHSTHS
MPAKTUYECKUX PEIICHUNA B MIOBCETHCBHON KU3HH,

e OCBOCHHE CIOCOOOB peIIEHUS Pa3IUYHBIX 3a7a4 C SBHO 3aJIaHHOUN
¢uznueckoii MOMENBI0, 3a/1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3ganue GU3NIECKOU MOJICIIH, aJIeKBATHON yCIIOBHSIM 3aJa4H,

e TMOHWMaHHE (U3UYECKUX OCHOB W TPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIPETAIUU WHHOPMAIIHH,
OTIpeIEIICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHWEC YCJIOBWH IS Pa3BUTHS YMEHUH MPOCKTHO-MUCCIIEI0BATEIHECKOM,
TBOPYECKOM JEATEIHbHOCTH.

Ha usyuenne Qusuku (0a30BbI ypOBEHb) HA YPOBHE CPEAHETO OOIIETro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Helel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemeiii B mporpamMme 10 (GU3HKE TEPEUeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb J€JacT BBIOOD
MpoBeNCHHsT JTabOpPaTOPHBIX pPabdOT H OMBITOB € YYETOM HWHIAWBHUAYaTbHBIX
0COOEHHOCTEHN 00yYaroImuXCs.



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 TPOILECCE TMO3HAHUSA MPUPOJIBIL.
DKCIEpUMEHT B (hU3UKE.

MogenupoBaHue (QuU3MYECKUX SIBIEHUU U mponeccoB. HayuHbie THIOTE3HI.
®dusnyecKkue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHsAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MATEPUAIBbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H IEPEMENICHUS
MaTepUaTbHOW TOYKH OT BPEMEHHU.

CBobOoaHOE TajieHue. Y CKOpeHHe CBOOOHOTO Ma CHHS.

KpuBonuueitHoe  aBwxeHwe. J[BUKeHHWE  MaTepUaJbHOM  TOYKH IO
OKPYXHOCTH C MMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTs. [lepuoa u yactora obpatmenus. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHnueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE IEPEIAYN.

Jlemoncmpayuu

Moaenb cUCTeMBI OTCU€TA, WLIIOCTPAlUs KUHEMATHYECKUX XapaKTEPUCTUK
JBYKEHUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHMUEM MPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

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



N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

Harmpasnenue ckopocTy ipy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOPOCTH.

HccnegoBaHnne COOTHOLICHUS MEXAY IyTAMHU, IPOWIECHHBIMHA TEIOM 3a
MOCJIEAOBATENBHBIE PABHBIE TMPOMEXKYTKA BPEMEHM NIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne nBuxeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCTH  lamunes. IlepBeit  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoi 3akon HeroToHa
IJI MaTepUajJIbHOM TOUKU. TpeTuid 3aKkoH HbroTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuima Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, ckoyibxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conpoTUBIICHUS NPH IBUKECHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT Cuiibl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECUSA TBEPIOIO TeJIA.

TeXHUYeCKHe YCTPOMCTBA U IMPAKTUYECKOE IPUMEHEHHE: ITOALIUITHUKH,
JNBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIUX TEIL.

Bropoiu 3axkon HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMalini.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUME CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuenue ABMKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pEe3UHOBOM 00pa3siie, OT Ux aedopmarinm.

HUccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpalCHU.

Tema 3. 3aKkonwvl coxpaneHus ¢ MmexanuKe

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
Nmnynbe cWiibl M1 M3MEHEHUE HMITYJbCa TeJld. 3aKOH COXPAHEHHUS] MMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cuiabl. MOIITHOCTD CHUTHI.

Kunerndeckass sHepruss MaTepuaqibHOM TOYKH. Teopema 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

[ToreHnmanbHas SHEPTHUSL. [ToTeHmmanbHas SHEPTUS yIpyro
nedbopMupoBaHHOW  TpykuHBL.  [loTeHuManbHast 2Heprust Tena  BOIU3H
MMOBEPXHOCTHU 3E€MIIH.

[ToreHnmanbHbIE M HENOTCHUIHAJIbHBIE CHUJIBI. CBsa3p  paboOTHI
HEMOTCHIIUAIBHBIX CHJ C W3MEHCHHUEM MEXaHUYECKOW SHEPIUU CHUCTEMBI Tell.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHUHETUYECKYIO U OOPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JBYX OJMHAKOBBIX
HUTSHBIX MAasITHUKOB.

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

Paznen 3. MoJsiekysipHast GQu3nKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [duddysus. Xapakrep HABUKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BellecTBAa. MoAEnu CTpPOEHUs Ta30B, XUJIKOCTEU H
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsl Mosieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

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



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACaNIbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M30mporecchl B UACATBHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME UCKPETHOE CTPOEHUE BeElIecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbITel 0 TU(PGY3UM KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHS UJCAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEpPEHMUI
00b€Ma KOMHATHI, JaBJIECHUS U TEMIIEpaTypbl BO3AyXa B HEM.

UccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoanHamuueckasi cucrema. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cioco0bI €€ n3MeHenus. KonuuecTBo TemioTel u pabota. BHyTpenHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Ta3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeNIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTH NpH TEMIoNepeaye.

[lonarue 00 agmabGaTtHOM mponecce. llepBbIii 3aKOH TEepPMOAMHAMUKH.
[IpuMeneHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTainus paboThl rasa.

BTopoii 3axon TepMoanHaMuku. HeobpaTUMOCTh ITPOIIECCOB B IPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUS — TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrHUM B TEIIOBBIX MammuHax. KoaduumeHT moae3Horo
nerictBus TeruioBor MammHbl. [ukn KapHo m ero ko3d@uUIMEHT MOJIE3HOTO
NENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Tela MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKM u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JyXa, HarpeBanue sdupa B
JTATyHHOU TpyOKe myTEM TpeHus (BUICOJEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEpPruu (TeMIiepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpiT mo anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, TBUTATEINsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS H
OTHOCHUTEJIbHAsL BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUSI.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamiasl. CoBpemeHHble Matepuanbl. [liaBieHue u
KpUcTaJUTU3aus. Y IebHas TerioTa miasneHus. CyOoaumanusi.

VYpaBHeH#HE TEIIIOBOro OanaHca.

TexHuyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYEHUS] COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHUCJIE HAHOMATepUalioB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoliCTBa HACKIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CniocoObI M3MEPEHHUSI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTAILTMYECKOTO BEIIECTRA.

JlemoHCTpanus KpUCTaIUIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenre 0THOCUTENBbHON BIIaXKHOCTH BO3AyXa.

Paznen 4. JaekrpoauHamMuKa
Tema 1. dnekmpocmamuka
DJIEeKTpU3alusl Tel. ODJIEKTpUYECKUl 3apsid. JlBa BHAa 3IEKTPUUECKUX
3apsaoB. [IpOBOAHWKYM, OUAIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaaoB. 3akoH KymoHa. TodeuHbI 3JIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun



CYIIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsKEHHOCTU DJIEKTPUUYECKOTO
TOJISL.

Pabora cmm  anekTpoctathueckoro  mojia.  Ilortenmuan.  Pa3HocTh
MOTECHIMANOB. [IpOBOOHUKM H JAUANEKTPUKH B SIEKTPOCTATUYECKOM TIOJIE.
Jnsnekrpuyeckass IpOHULAEMOCTb.

QnekTpoéMKocTh. KoHaeHcaTOp. DIEKTPOEMKOCTh IIJIOCKOI0 KOHJIEHCATOpA.
DHEPrus 3apsSKEHHOTO KOHAEHCATOPA.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKash 3allluTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHUHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO M MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopericTBrE HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKU B SIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3Mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DIJIEKTPUYECKHN TOK. YCIOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [10CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11 y4acTKa LEeTu.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOJHUKOB.

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

DIIEKTPOABIXKYIIIAS CHJIA U BHYTPEHHEE CONPOTUBICHUE HCTOYHUKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAs ~ MPOBOJAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MPOBOJIUMOCTD
noynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE IPUOOPHI.

DIJIEKTpUYECKH TOK B  pAacTBOpax M  paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIECKTPOIIN3.



DJeKTpuYecKnil TOK B razax. CaMOCTOSTENbHBIA W HECAaMOCTOSITEJIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETp,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, DIIJIEKTpOHArpeBaTelIbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN JAHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure cuiibl TOKa U HaMPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJTONAIY MTOTEPEYHOTO CEUEHUSI U MaTepHAIIa.

CmenanHoe COeJMHEHUE MPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD 3AEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS MPOBOJMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenure 371eKTPOABUKYILEH CUIIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenne snexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATENBHBIX MEKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quznueckas BeIWYUHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B XKUBOW mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIPHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TN, XKUIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS IUCCOLIMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE JBUXEHUU C HUCIOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MMOAUIMIIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JIPyTHE), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIEC HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUHU, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3€MJICHHE >JIEKTPONpPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbHBIE puOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JjekTpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUSA

IlocTossHHBIE ~ MarHuThl.  B3aumomeiucTBHE  IOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOW uHAYKUMHU. [IpuHOMD cynepno3uunu
MAarHATHBIX NOJieH. JIMHMM MarHuTHOM WHAYKUIMH. KapThHa JTWHHAM MarHUTHOU
VHIYKIHAW TOJISI TOCTOSSHHBIX MAarHUTOB.

MaruntHOe T1I0JI€ TNPOBOJHHMKA C TOKOM. KapTuHa nMHUNA WHIyKIUH
MAarHATHOTO TOJISI JJIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue mpoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cwita Jlopenna, €€ Monysb ¥ HanpasieHUE. [[BUKEHNE 3apsyKEHHOW YaCTHULBI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabora cusl JlopeHna.

SIBeHne AneKTpoMarHMTHOM HMHAYKIMU. [IOTOK BEKTOpa MarHUTHOM
MHIYKOUU. OJEKTPOJABWXKYINAs CHiIa HWHIAYKIMM. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe nanekTpuyeckoe moJie. DIEKTPOABWKYINAs CUla WHIYKIUU B
IIPOBOJAHUKE, IBM)KYILEMCS IOCTYNATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[Ipasuno Jlenna.

NHIyKTUBHOCTb. SIBIIEHME CaMOMHIYKIMH. OJIEKTPOABHXKYIIAs  CHUJA
CaMOMHIYKIIVH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHu4yeckre YCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJEKTPOMArHMATHI, JJIEKTPOIABUraTeNb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I1E€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJICKTPOJIUTA.

SIBieHME ANIEKTPOMAarHUTHOM MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue AeiCcTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKUE  KoOJieOaHWS.
Mapmonnueckue konebanus. Ilepuon, yactora, amrunTyna u (aza KojaeOaHUU.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaitieHue 3HEPTUM IPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaqbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUs MEXIYy MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMU KoJjieOanusimu. @Popmyna TomcoHa. 3akoH CcOXpaHEHUS
SHEPI'uM B UJICAIbHOM K0JIeOAaTeIbHOM KOHTYPE.

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

ITepemennsbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpPSKEHHUS.

Tpancdopmarop. IlpousBoacTBo, nmepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPryuH. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE 3JIEKTpodHepruu. KymnbpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, IMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOATENIbHOW CHUCTEMbI (MIPYKUHHBIN WU
MaTeMaTUYECKHUI MasTHUK).



HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHNs.

OcuunorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TUHUHA JIEKTPOIEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne 3aBUCUMOCTH TEpUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

UccnenoBanne mNepeMEeHHOr0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60TIHbL

MexaHnuueckue BOJHBI, ycioBUsL pacmpoctpanenus. llepumoa. CxopocTb
pacrpocTpaHeHus U JUiMHA BoJiHBL. [lomepeuHble W  MOPOJOJIBHBIE BOJHBI.
Nurepdepenius u qudpaxiys MEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anektpoMmarautHoli BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIEHUE, Toyisipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >MEeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paguoCBsI3U U TeneBUAeHUs. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauonpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meusn.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHunu U Audpakiinu MEXaHUUEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.



UccnenoBanne  CBOMCTB  SJIEKTPOMATHUTHBIX  BOJH: OTpPaKEHHUE,
MpeIoMIICHUE, TOoJIIpU3anus, Tuppaxkius, UHTEpPEpEHIIUs.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. TOUEUHBIN HCTOUHUK CBETA.

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

[Ipenomienue cBeTa. 3aKOHBI IpEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKECHUSI.

HNucniepcus cBeta. CiioxHbIN cocTaB 6enoro ceera. L[Ber.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMEe W ONTHUYecKas cuia TOHKOW JuH3bL. [locTpoeHue u3o00pakeHHil B
COOMpAIONIUX U pacCceuBaIOIIMX JUH3aX. DopMmylsia TOHKOW JUH3BL. YBEIUYCHHUE,
JaBae€MOE€ JINH30M.

[Ipenens MPUMEHUMOCTH TEOMETPUUECKONU ONITUKH.

BonnoBass ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YclIoBUE HaOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHuyeckre yCTpoWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
(dboToanmnapaT, MNPOEKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

[IpssmonuHeHOE pacHpOCTpaHEHUE, OTPAXKEHHE U MPEIOMIICHHE CBETa.
Onrtuueckue npudopHI.

[TomHOE BHYTpEHHEE OTpakeHue. Mozens CBETOBOA.

UccnenoBanne cCBONCTB N300pakeHUMN B TMH3AX.

Monenun MUKpPOCKOIIa, TEJIECKOTA.

Habnronenne natepdepeHnum cpeTa.

Habmronenne nudpakunu cBeTa.

Habnronenne aucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monsipu3aiium cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul



N3mepenue nokasarens npeioMIICHUs CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUM B TUH3aX.
Habnronenne gucnepcuu cBeTa.

Pa3pgesn 6. OCHOBBI CrIeNIUATIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHKH. [Toctynatsl
CIIELIMAJIbHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOpPOCTH
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTA DWHIITENHA.
OTHOCUTETBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHEL.
DHEPrusl U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKOM YaCTHUIIbl. DHEPrUus
TTOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. Dopmyina [lnanka cBsa3u s3HEepruu PoToOHA C €ro YacTOTON. DHEPrus
Y UMITyJIbC (POTOHA.

OtkpoiTue u uccnegoBanue porodpdexra. Onbithl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue JDitHmreitHa s Gpotoaddexra. «KpacHas rpanuna»
dhotorddexra.

JlaBnenue ceeta. OnwiThl [1. H. JleGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MpPUMEHEHUe: (HOTOIIEMEHT,
dboTomaTumK, coHEeUHas ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PdeKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.

Cseronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopraa mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPrUM Ha Apyro. Bumasl
criekTpoB. CIEKTp ypOBHEU SHEPrUU aToOMa BOJIOPO/IA.

BosHoBbIe cBolicTBa yactull. Bonnsl ne bpoitnsa. KopmyckyasipHO-BOITHOBOM
Ty aJTU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUCHHE.

TexHuyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEeKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeNYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAOIINAE CIO0XKHOCTh CTpOoeHUd sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOrO wu3nydyeHus. CBoiicTBa anbda-, OeTa-, raMMa-U3ITyudCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

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

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

DHeprus CBsI3U HYKJIOHOB B sifipe. A nepHblie cuibl. [ledext Maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepubiii peaktop. TepmosimepHbiii cuHTe3. [IpoOaeMbl W TEPCHEKTUBHI
AIEPHON YHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOIIOACHUS U PETUCTPAIIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOJIelcTBUs. EquHCTBO pu3nueckoil KapTUHBI MUpA.

TexHUYeCKHne yCTPOMCTBA U MPAKTUYECKOE ITPUMEHEHHUE: NO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CYE€TUMK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DiieMeHTBbI ACTPOHOMUM U ACTPOPUIUKHU

Dtanel pa3BUTHUS aCTpOHOMUU. [[puKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3Bé3mHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrtounwk sHeprun ConHia W 3BE3N.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamma «CHEKTpajbHbIM KiIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBLHOCTA. BHYTpeHHEE CTpoeHue



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

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu v kBasapbl. YEpHbBIE OBIPHI B Apax
rajJaKkTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranve rajakTuk.
Teopus bonbuioro B3peiBa. PemmkroBoe usiydyeHue.

MacmrabHas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo6aeMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCMHOJBb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEeNIeNIeHNs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausd CeBEPHOIO MOJIYIIAPHUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHUE

Ponp ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHUECKOMH,
COIIMATILHOM M 3TUYECKON cepax AesTeNbHOCTU YEJIOBEKA, POJIb U MECTO (PUBUKHU
Y ACTPOHOMHUHU B COBPEMEHHON HAYyYHOM KapTUHE MUPaA, POJb PU3UUECKON TEOpUU
B (opMHupOBaHUM MpeACTaBICHUA O (PU3UMUYECKOM KApTUHE MHUpPA, MECTO
(U3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUIN O IPUPOIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YUYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcamMHM MaTE€MAaTHKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quanueckas BeIUYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penmieHHEe CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUN, MNpPU3HAKU TMOJO00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u o0beéMa Tel.

buonocusn: »nexTtpuyeckue SBICHUS B KUBOW MpHUPOJE, KoyieOaTelbHbIC
JIBHMOKEHUSI B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, IEHCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKON PEHIETKH, CIEeKTPaIbHBIM
aHam3.



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

Texnonoeua: JHMHUM DIEKTpoONEpenad, TIEHEpaTop IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHASA I1€4b, pajap, PaguoONpUEMHUK, TEJIEBHU30D,
anTteHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®DusnMka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTH JTOCTHXKEHHE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyNbTAThl OCBOCHUSI yUeOHOro npeaMera «Pu3nKa» TOTKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOrO0 OOIIECTBa, pacCIIMpEeHHE >XU3HEHHOTO
ONBbITa U OMbITA ACATEIBHOCTH B MPOIECCE peaanu3aliid OCHOBHBIX HaIlpaBICHUH
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

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

MPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHOW OpraHU3allNy;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIbHBIMA UHCTUTYTaMHA B COOTBETCTBHH C
uxX QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

chopMHUPOBAHHOCTH POCCUCKOU TpaXkJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJIAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESITEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOYasl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYyIIero GU3nYecKoil HayKe;



5) TpyA0BOI0 BOCIIUTAHUS:

UHTEpeC K pa3inu4HbiM cdepaM MpodhecCHOHAIBHOU NESITeNbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE ILJIAHbL;

TOTOBHOCTh M CITOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(bU3UKY Ha TTPOTSIKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

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

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

pacuiMpeHre OmbITa JEATEbHOCTH HKOJOTHMYECKONW HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) 1eHHOCTH HAYYHOI'0 NO3HAHMS:

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

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITelIbHOCTH, TOTOBHOCTH B Mpoliecce
u3yueHus: (U3UKU  OCYILECTBJISTh  MPOEKTHYID U HCCIEI0BATEIbCKYIO
NeATeNbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENNFHO  (OPMYJIHpOBaTH U aKTyaJU3UpoOBaTh  MIpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILENU JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTPHUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTeiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIN3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;
BHOCHUTH KOPPEKTHBHI B JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TOCIEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHSX  PeabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX MPOOIeM.
Ba3oBble uccienoBareabckue AeiCTBUS:
BJIa/IETh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU TMOHSATHSIMH W METOJaMHU
(bu3nYecKoil HayKH;



BJIaJIETh HaBBIKAMH YU€OHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU NIEATEIIbHOCTH
B 001acTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro Cojiep kKaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHJAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MpPeoOpa30BaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JaHUU YUYECOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3MpOBATh 3ajady,
BBIJIBUTaTh THUIOTE3Y €€ pEeIIeHUs, HaXOJUTh apryMEHThI IJisi JOKa3aTelbCTBa
CBOUX YTBEPXKACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBAaTh TMOJYyYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yiabTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NEATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYECHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCHUTh 3HaHMUS MO0 (u3uke B MPAKTHYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

CTaBUTh IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEUICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HABBIKAMH TOJy4YeHUS MH(POpManuu (PU3NYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILECTBIISTh IOUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 WH(POpMALMKU Pa3IMYHBIX BUIAOB U (HopM
MIpEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ CcOoOmroJeHHEeM TpeOOBaHUN SPrOHOMHMKH, TEXHUKH O0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHrs, TNPaBOBBIX W OATHUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEpPKAHUS B Pa3IUUHBIX ¢dopmaTax C
y4ETOM Ha3HAYeHUs MH(DOpPMAILINK U 1IEJ€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMmMyHuKaTHBHBIE YHUBepPCaJbHbIE Y4eOHbIe 1elCTBHS:
OCYILIECTBIISITH OOIIEHUE HA ypOKaxX (PU3NKU U BO BHEYPOUHOU JESATEILHOCTH;
pacrio3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalluid U  cMsr4aTh
KOH(JIMKTHI;



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

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
padoThI;

BBIOMpaTh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
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 pPE3yJIbTaThl
COBMECTHOU paboOThI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIAJa U KaXJOTO yYaCTHHKA KOMAaHIbl B
001U pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBHU3HHI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepCcaJbHbIe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENTbHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH NPOOIEMBI, CTaBUTh U (POPMYIUPOBATH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIUM B 00JIaCTH
(U3UKM, MOCTOSTHHO MOBBINIATH CBO 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJICTh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX PE3yJbTaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM AJIsl OLIEHKH CUTYyallid, BRIOOpa BEpPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPU aHAIW3e pPe3yJbTaTOB
NEATEeIIbHOCTH,

MIPUHAMATH Ce0s1, TOHUMAas CBOM HEAOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
NEATEeIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce mocTmKeHHs] TMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uMKe AIsI YPOBHS CpEAHEro oOmero o0pa3oBaHus y OOyYaromuxcs
COBEPIIIEHCTBYETCS AMOITMOHATBHBIN HUHTEIUICKT, IIPEI0JIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO 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 aIalnTUPOBATBCA K
HYMOIMOHALHBIM U3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIONICH CTpEMJICHHE K JOCTHKCHHUIO LETU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh AMOITMOHAIBHOE COCTOSHUC
JIpYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K kxoHny oOyuenus B 10 kiacce npeameTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHHIM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTepualibHas TOYKa, MHEpLUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
WJICAIBHBIN Ia3, MOJEIHN CTPOCHUS Ia30B, KUJIKOCTEH M TBEPABIX TEI, TOUCUHBIN
ANEKTPUUECKUH 3apsij NPU PEIIeHUH PU3NYECKHX 3a]1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCHl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



ANEKTPOAMHAMUKU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBIKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBH)XXEHUE IO OKPYXHOCTH, HWHEpLHS,
B3auMoJielicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE >KUAKOCTEN
U TBEPIBIX TEJ, U3MEHEHNE 00BhEMa Tell MPU HarpeBaHUM (OXJIXKICHHUH ), TETIOBOE
paBHOBECHE, UCIAPEHHE, KOHJIEHCAlMs, TUIaBJICHUE, KPUCTAIUIU3AIUs, KUIICHHE,
BJI&KHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocyle, CBs3b MEXIy MapaMeTpaMud COCTOSHHMS Tra3a B  H3oMpolieccax,
ANIEKTpU3aIUs TeJl, B3aUMOJICHCTBUE 3aPSJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHUE, UCMOJNB3Yys (U3NUYECKUE BEIUYUHBIL:
KOOpAMHATa, MyTh, NEpPEMEIIEHHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEpPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MexXxaHUYECKass MOIIHOCTh; MPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT HCIHOJIb3YEMbIX BEJIWYUH, UX OOO3HAUYEHUS W EIUHHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUYHMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUJIOBBIE CBOMCTBA TE€J M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MYECKUE BEJIMYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBHXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUyHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsSI JHeprus, padora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JCHUCTBHUS TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH, UX
0o003HaYeHUsT U EIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUYUHBIL: DJIEKTPUUYECKUM 3apsij,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIHAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMU BEIMYUHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOILIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUPHOro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTruM, 3aKOH COXpaHEHUs HMIYJIbCa,
MNPUHLNN CYHEPHO3ULUA CUJI, TPUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCu€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYII C
a0COJIFOTHON TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3>TOM pas3iuyarh CIOBECHYIO
(GbOopMYyJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbI,
00J1acTH) MPUMEHUMOCTH;



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

BBITIOJHATh JKCIEPUMEHTHI MO MCCIEA0OBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEpPEHHU, MpHU 3TOM
dbopmynupoBarh mpobiieMy/3aadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
(bopmMyIHpOBaTH BEIBOBI,

OCYILIECTBIISITh IPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO U3MEPEHUS U HCMOJIb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCNIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
WCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(uKCcHUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BHJIe TaONUIl U rpadUKOB, AENIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEIOBAHUS;

coOoAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEPUMEHTAa, Y4EeOHO-HUCCIEOBATEIbCKON W TMPOEKTHOU
NEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOW MOIEIBIO,
UCIOJNB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMUYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pelIeHusl, MPOBOJUTh PACUYEThl U OLICHUBATH PEAJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1aud: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha H3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nUecKue SABICHNUS,

UCIOJB30BaTh  MpPU  pEHIeHMHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU
U TpEJCTaBIICHUs] y4eOHOU U HAYYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOJTyd4aeMyt0 HHPOpMAITHIO;

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 O0pallleHuu ¢ MpudopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJisl COXPAHEHUS 370POBbSl U COOJIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHHUS B OKPYKAIOIIEH Cpeae;



paboTaTh B Tpynmne C BHIIOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacCHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIIEHHE pacCcMaTPUBAEMOM MPOOJIEMBI.

K koHny oOyuenus B 11 kjacce mnpeaMmeTHbIE pPe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUN, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, LETOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
TOYEUHBIN AJIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sJIepHAs
MOJIeIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO Sipa MpU pelieHur (U3NYECKUX
3a/ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JIEKTPOJAVMHAMUKHU M KBAHTOBOW (PU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIUMCS 3apsii, DJEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJSIpU3alUs  CBETa, JUCHEPCUS CBETa,
dhotornexkTpuueckuii 3pdext (hotodrdPdexT), cBeToBOE TaBiIeHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOMCTBA BEIECTBA (PIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  pa3JUYHBIX  Cpel) U
ANEKTPOMArHUTHBIEC SIBIIEHUS (MPOLECCHI), HUCMHOJB3ys (PU3UUYECKUE BEIMUYHUHBI:
ANEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMojsi, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEeH, MEPUOJ U YacToTa
KoJiebaHU B KoJebaTeIbHOM KOHTYpE, 3apsii U Ccujla TOoKa B Mpolecce
rapMOHUYECKUX dSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOSIHUE U
ONTUYECKAs] CHUJIa JMH3bI, IPU ONUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €AUHUIbI, YKa3bIBaTh
dbopMyInbl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO BEJIUYUHY C JAPYTUMU
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIB3YS
(u3nyYecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUO/ MOJIypaciiajia, SHEPTusl CBI3U
aTOMHBIX SIIEp, NpPU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMBIX BEIIMYMH, UX OOO3HAUECHHS M €IUHUIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONINE JAHHYI (DU3UYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3UUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJlIEIbHOIO
COEIMHEHHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
UHIYKIINH, 3aKOH MPSAMOJUHEHMHOTO PacrpoCTpaHEHUsl CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHINTelHa st hororddexra,
3aKOH COXPAHEHUs JHEPryU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAacCOBOTO 4ucla, MoCTylaThl bopa,
3aKOH paJIMOAaKTUBHOIO pacnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAXKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAIIPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO TMOJISI TPOBOIHUKA
C TOKOM, CHJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU 3TOM
dbopmynupoBath mpobiieMy/3aadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOPY/IOBaHUS, MPOBOIAUTH OIBIT U
(bopmMyIHpOBaTH BEIBOBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUST U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCNIEIOBAaTh 3aBUCUMOCTH  (PU3MUECKUX BEIUYHMH C HCHOJb30BAHUEM
NpSIMBIX WM3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BUJE TaOJUIl U
rpauKoOB, IeJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coOoAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro JSKCIEPUMEHTA, Y4EeOHO-HUCCIEOBATEIbCKON W MPOEKTHOU
NESATENbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOW MOCIBIO,
UCTIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMUYUHBI U (POPMYIIBI,



HEOoOXOo/IMMbIe IJisl €€ PelIeHus], MPOBOJUTh PACUYEThl U OIICHUBATH PEaTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3Yy4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SABICHNUS,

UCIOJB30BaTh  MpPU  pEHIeHMHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUN
U MpEeJCTaBIICHUs] y4eOHOU U HAYYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATH MOTYydYaeMyt0 HHPOpMAIIHIO;

OOBSICHAITh TPUHLMIBI JEUCTBUS MAalIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX 0€30MAaCHOIO HUCMOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOILIECCOB OKPYKAIOIIEITO MHUpaA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
1uisi obecriedeHus 0€30MacHOCTH MPU O0palleHuu ¢ MpudopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIIOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO paCHpenesaTh OO0S3aHHOCTU U
IJIAHUPOBATh ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCcMaTPUBAEMOM MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konun4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (uudpoBbie)
Ne ni/m Kontpoabnbie | IIpakTnueckue
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHUS
1.1 ®u3ukKa 1 METOABI HAYYHOI'O TTO3HAHUS 2 Bubmmorexa LIOK
' FISHIA 1 METOR v https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Hlusamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7E41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCpMOHHAMH K1 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' @da30BbIe NEPEXOIbI https://m.edsoo.ru/7f41bf72




Hroro no pasneny

24

Pasnea 4. JIEKTPOJANHAMUKA

bu6mmoreka [JOK
41 DCKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN A1eKTpUYeCKuil TOK. TOKHU B bubnuorexa [IOK
4.2 12
pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne ni/m P KonTtpoasnsie | IIpakTnueckue (uubp )
NMPorpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazpen 1. JIEKTPOJAUHAMUKA
MaruutHoe nose. IeKTpOMarHuTHas bubnuorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHudecKkue 1 31eKTPOMArHUTHbIE 9 1 bubnmoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
MexaHudecKkue 1 31eKTPOMArHUTHbIE bubmmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIEIIMAJIbHOM TEOPUUA OTHOCUTEJIBHOCTH

31 OcCHOBBI crieIIUaIbHOM TEOPUH 4 1 bubnmoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3BUKA
. bubnuorexa [IOK
4.1 DNeMEeHThI KBAHTOBOW ONTHKHU 6 hitps-//m.cdsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATtoMHOE S7po

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

Hroro no pasneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O0o01maroiee MOBTOPEHNE 4 E;f;?;i?:;igg}i #1c97c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

10 KVIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax poidb U MecTo (HU3uKu B
(hOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KAapTHUHBI MHpaA, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKOMN JEATEIbHOCTH

monen

10.2

VY4YuTBHIBaTh TPAHMIIBI IPUMEHEHUS U3YyUCHHBIX (PU3UYECKUX MOJEINeH:
MaTepualibHasi TOYKAa, WHEpIUalbHas CUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACATBHBIN T'a3; MOJEIU CTPOCHUS ra30B, KUIKOCTEN U
TBEPABIX TEJ, TOYEUYHBIM OJJIEKTPUYECKUN 3aps] — IpU PELICHUH

buznYecKuX 3a/1a4

10.3

Pacnio3naBath Qusnyeckue sBIEHUsS (MPOIECCHI) U OOBSCHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKON Teopuu
CTPOCHHUSI BEIIECTBA M  JJIEKTPOAMHAMHUKHU: pPABHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE IBW)XECHHE, CBOOOJHOE TaJICHHE
T€J, NBUKEHUE IO OKPYKHOCTH, WHEpLHUs, B3aUMOJECHUCTBUE TEIl;
muddysusi, OpOyHOBCKOE IBIIKEHHE, CTPOCHHUE IKUAKOCTEH U
TBEPABIX  Tel, HW3MEHEHHe o00béMa Ten TMpH  HarpeBaHUU
(oxJaxxaeHruu), TEIIOBOE paBHOBECHE, HCHApEHUEe, KOHJEHcalus,
MJABJICHUE, KPUCTAJUIU3AlMUs, KHUIEHUE, BIAXHOCTb BO3yXa,
MOBBILICHUE JaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE,
CBSI3b MEXJAYy IapaMeTpaMu COCTOSIHHUS Ta3a B M30IpOIEccax;

QJICKTpU3alus TCI, B33PIMOI[€I>1CTBH€ 3apsaa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBIDKEHHE, UCHONb3ysd (uznueckue
BEJIMYUHBL: KOOPJAMHATA, IIyTh, IIEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJbC Tella, KHHETUYECKas OHEPIHs,
MOTEHIMAIbHAsT OJHEPrHs, MeXaHudeckas paloTa, MexXxaHHYECKas
MOIITHOCTh; TIPY ONMCAHUH MPABUWIBHO TPAKTOBATH (PU3UYECKHI CMBICI
UCTOJNBb3YEMBIX BEIMYUH, MX O00O3HAueHHs M EAWHUIBI, HAXOAUTh
(opMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUYUHY C APYTUMH

BEIn4YnHaMu

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOIICTBA TE€I U TEIUIOBBIC




SBIICHUS, UCHONB3ys (U3MUECKHE BEIUYMHBI: JaBJICHHE Tras3a,
TeMIEepaTypa, CpEeAHsAs KUHETHYECKas JHEPIUs XaOTHYECKOIOo
IBIKCHUS MOJIEKYJ, CpPEIHEKBAJpPAaTUYHAS CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprus, paboTa Ta3a,
KOA((QUIIMEHT TOJIE3HOr0 JEHCTBUS TEIUIOBOTO JIBUTATENs; IPH
OIHUCaHUHU IIPaBUIbHO TPaKTOBAaTh buznyeckuit CMBICJI
UCIONIb3YEMBIX BEIWYHMH, UX OOO3HAUYECHUS W EIUHHIIBI, HAXOIUTh
(bopMyIIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYUHY C IPYTHMH

BCIIMYHUHAM

10.6

OnuceiBaTh M3y4YEHHBIE JJIEKTPUUECKHUE CBOWCTBA BeIeCTBA U
ANEKTPUYECKUE  SBIICHUs  (MPOILECCHI), WCHONB3ys  (pu3mdeckue
BEJINYUHBI: ANEKTPUUYECKUNA  3apsij, 3JEKTPUYECKOE  TIOJIe,
HaMpsKEHHOCTh MOJs, MOTEHLHMAN, Pa3HOCTh IOTEHLHUAJIOB; TMpH
OMMHMCAaHUU TIPABHIHLHO TPAKTOBATh (PUIUUYECKUI CMBICIT HCIIOJIb3YEMbIX
BETMYMH, WX OOO3HAYCHHUS W CIUHUIBI, YKa3bBaTh (HOPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYyI0 BEIUYHHY C JAPYyTUMHU

BEIn4YnHaMu

10.7

aHAM3UPOBaTh (PU3MUYECKUE TPOLECCHl M SIBICHUS, HCHOJb3YS
¢u3nUecKkre 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXPAHEHUS MEXAaHUYECKON JHEPIUH,
3aKOH COXPAaHEHUS UMIIYJIbCA, IPUHLIUI CYNIEPIO3ULIUN CUJI, IIPUHIINII
paBHOIIpaBUs  HHEPLUUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUs BEILECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpPEIHEM KUHETUYECKOM SHEPrUU TEIUIOBOIO JBHYKEHUS MOJEKYNI C
aOCOJIOTHON TeMIIEpaTypo, MEpBBI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUsl DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €0 MaTeMaTH4YEeCKOe

BBIpQ)XEHHUE U yCIOBHUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHUHLUIBI JEHCTBUS MAaIlUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3luyaTh YCJIOBUS UX O€30MacHOTO

HUCIIOJBb30BaHUA B HOBCC,Z[HCBHOP'I KHU3HHU

10.9

BBITIOMHATE SKCIIEPUMEHTHI 110 UCCIIEA0BAHUI0 (PU3NYECKUX SBICHHUNA U
MIPOLIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPECHHIA; TIPH
3ToM (opmynupoBaTh mpodiieMy (3amady) W TUNOTE3Y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJIHTB nNpsAMbIC W KOCBCHHBIC HW3MCPCHHUA (bH3I/I‘{€CKI/IX

BEJIMYHMH; MPHU ATOM BBHIOMpATh ONTUMAIBHBIA CIOCO0 HM3MEpPEHHS U




HUCIIOJB30BaTh U3BCCTHBHIC MCTOIbI OLICHKN HOFpeHJHOCTCﬁ I/IBMCpeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAY (PU3HMUECKUMH BEIHMYMHAMU C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PUKCHpPOBAaTh pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH
(¢u3nYeCcKUX BEJIMYUH B BUE TaONUIl U TPapHKOB, A€IaTh BHIBOJBI IO

pe3yibTaTaM UCCICAOBAHUA

10.12

CoOnromate mpaBuwia  0e30MacHOTO  TpyJa TpU  POBEICHHUH
UCCIICIOBAaHU B  paMKax y4yeOHOro SKCIepUMEHTa, Yy4eOHo-
MCCIIEIOBATENILCKOM M NPOEKTHOW AEATENbHOCTH C HCIHOJIb30BAHHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHble 3a/7a4M ¢ SIBHO 3aaHHOM (hU3MYECKON MOJEIbIO,
UCTIONB3Yysl (PU3MUECKUE 3aKOHBl M TNPHUHIMIIBI, HAa OCHOBE aHajIH3a
yCIOBHUSA  3alaud  BBIOMpaTh  (PU3MUECKYIO MOJENb, BBIJACIATH
¢u3nueckre BETMUMHBI U (POPMYIIbI, HEOOXOIUMBIE Il €€ peleHUs,
MIPOBOJUTH PACUYETHI U OLICHUBATH PEATbHOCTD MOJIYYEHHOTO 3HAUYECHUS

(bu3HYECKOI BEITUINHBI

10.14

Pemars Ka4ueCTBECHHBIE 3a7a4u: BBICTPAUBAThH JIOTUYECKH
HENPOTUBOPEUMBYIO LIETIOYKY PACCYXKIAEHUW C ONOPOW HA HU3yUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MNpU  pelICHHMH YYeOHBIX 3aJad  COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOHMCKa, CTPYKTYPHPOBAHUS,
MHTEpHpETallMd M MPEACTaBICHHUS y4eOHOM W Hay4HO-IIOMYJISIPHOMN
uHpOpMAaLUY, TOTYYSHHOM W3 Pa3TUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJTM3UPOBATh MOTyYaeMylo HH(PpOpMAIUIo

10.16

[TpuBOANTE TpPUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIECCOB OKPY>KAIOLIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

10.17

Hcnonk30BaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B TOBCETHEBHOM
KHU3HH 111 o0ecriedeHns: 0€301MacHOCTH U 00palleH!: ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, JUIsi COXpPAHEHHUs 3I0pPOBbI H

COOIOICHHSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cperie

10.18

PaGoTtaTte B rpymnme ¢ BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX pPOJIEH,
IUTAaHUPOBaTh  pabOTy  TPYMIbI, pPALUOHAIBHO  PACIPEACSATh
0053aHHOCTH ¥ TUIAHUPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJCKBAaTHO OLCHMBATh BKJIAJ KaXXJOTO M3 YYaCTHHUKOB

TPYNIBI B peLICHHE paccMaTpuBaeMoil mpoOaemMbl




11 KVIACC

Kon
NMpoBepPsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha TpUMEpax poidb U MecTo (HU3uKU B
(GbOpMUPOBaHUN COBPEMEHHOW HAyYHOW KAapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IMPAKTUYECKON JEATEIbHOCTH

JO/IeH, IETIOCTHOCTh U €AMHCTBO (PM3NYECKON KapTUHBI MUpa

11.2

VY4YuTBIBaTh TPaHUIIBI IPUMEHEHUS U3YyUCHHBIX (PU3MYECKHX MOJEINeH:
TOYEYHBIN JJIEKTPUYECCKUN 3apsijl, sACpHas MOJEIb aToMa, HyKJIOHHAs

MOJIEJIb AaTOMHOTO Siipa MPH peIeHNH HU3NIecKuX 3a1a4

11.3

Pacnio3naBath ¢u3nueckue sBICHUS (MIPOLECCH) U OOBSICHATH MX Ha
OCHOBE  3aKOHOB  DJJICKTPOAMHAMUKM M  KBAaHTOBOH  (pusmkw:
AJIEKTPUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JNEUCTBUSA TOKa, B3aUMOJCICTBUE MarHMTOB,
AJIEKTPOMArHUTHAasE WHAYKUUS, JEHCTBUE MAarHUTHOTO TIOJIE Ha
NPOBOJHUK C TOKOM W JBWXKYLIMHCSA 3apsl, 3JIEKTPOMAarHUTHBIE
Kose0aHusT W BOJHBI, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpaXCHHE,  TpeloMiIeHHe, UHTephepeHIus, Audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsl CBETa, (DOTORIEKTPUUYECKHH APPEeKT
(poroaddexr), cBeTOBOE MAaBliCHHWE, BO3HHMKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJAOpPOJA, E€CTECTBEHHass M  MCKYCCTBEHHas

PaaOaKTUBHOCTD

11.4

OnuceiBaTh H3y4YEHHBIE CBOMICTBA  BEIIECTBA  (DJIEKTPUUECKHE,
MarHMTHbIE, ONTHUYECKUE, DJIEKTPUUECKYIO ITPOBOAMMOCTD Pa3INYHBIX
Cpel) W DJICKTPOMArHUTHBIE SBJIICHUSI (TMPOLECCHI), HUCIONb3Ys
¢usnyeckue  BEIMYMHBL:  DJIEKTPUYECKHH  3apsa, CuWiIa  TOKa,
ANEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIICHHE,
pasHocTh moteHumanos, J/IC, pabora Toka, MHIYKIHUS MarHUTHOTO
nonsi, cuina Amrmepa, cwia JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEepUoJ M YacToTa
KosiebaHui B KoJIeOaTeIbHOM KOHTYpE, 3apsi U CHla TOKa B Ipoliecce
rapMOHUYECKHUX AJIEKTPOMAarHUTHBIX KoJIe0aHUH, dokycHoe
paccTosiHUE U ONTHUYECKas CWJIa JIMH3bl;, NPU OMNMCAHHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJNb3YEMBIX BEIUYMH, HX
00O3HAaYeHUS W CEIUHMIbI;, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOLINE

JaHHYIO (PU3HUYECKYIO BETMUMHY C IPYTHMMHU BEIIMYMHAMHU




11.5

OnuceiBaTh U3y4EHHbIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI, UCTIOIb3YS
¢u3nyecKkne BETUYMHBI: CKOPOCTHh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, HHEPrusi MU HUMIYIbC (OTOHA, IMEPHO]
nojypacmnana, SHEpPrus CBSI3M AaTOMHBIX sA€p; IpU ONMCAHUHU
MPABUJIBHO TPAKTOBATH (PU3UYECKUIN CMBICI HCIIONIb3yEeMbIX BEIHYUH,
ux 0003HAYECHHUS U EIUHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE
TaHHYIO0 (QU3NYECKYI0 BEJIHMUMUHY C IPYTMMH BEIMYMHAMH, BEIUUCIIATD

3HauYeHHUE (PU3NIECKON BETUIHHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECCHl U  SIBICHUS, HCIIONIb3YS
¢usnyeckue 3aKOHBI M HOpUHOUIBL  3akoH OMa,  3aKOHBI
MIOCJIEIOBATEILHOTO M IMAapaUICIbBHOIO COEAVUHEHUS IIPOBOJHUKOB,
3akoH Jlkoyns — JleHua, 3aKOH 3JEKTPOMATHUTHOM MHIYKUMHU, 3aKOH
MPSMOJIMHEMHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHME  OUWHINTEHHA Ui
¢doroddexra, 3aKOH COXpaHEHUS DHEPIHM, 3aKOH COXPAHECHHS
UMIIYJIbCA, 3aKOH COXPAaHEHMs JJIEKTPUYECKOrO 3apsAna, 3aKOH
COXpaHEHHUS  MaccoBOoro 4mcia, Imocrynarel  bopa, 3akoH
pPaaMOaKTUBHOIO paclana, IpH OTOM pa3auyaTb CJIOBECHYIO
(OpMYIIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUSA

(rpanu1bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,Z[GJISITB HalpaBJICHUC BCKTOpa HWHAYKIIMU MArHUTHOI'O TII0JIA

IIPOBOAHMKA C TOKOM, CUJIbl AMniepa u cuibl JIopeHna

11.8

CTpOI/ITB n  OIIMChIBATDH I/I306pa)KGHI/IC, co3agaBacMoO€  IMIIOCKHM

3€pKajiOM, TOHKOW JIMH301

11.9

BBITIOMHATE SKCIIEPUMEHTHI TI0 UCCIIEA0OBAHUI0 (PU3NYECKUX SBICHHUNA U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPECHHI; TIPH
3ToM (opmynupoBaTh mpodiieMy (3amady) W TUNOTE3Y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBisATh TpsSMbIE M KOCBEHHBIE H3MEPEHUs (PUIUUECKUX
BEJIMYMH; MPHU ATOM BBHIOMpATh ONTUMAIBHBIA CIOCOO0 HM3MEpPEHHUS U

HUCIIOJB30BaTh U3BCCTHBIC MCTOIbI OLICHKN HOFpeHJHOCTCﬁ I/IBMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCIOJIH30BAHHUEM
NpSAMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3UUECKUX
BEJIMYUH B BHUJE TaOJIHIl U TPaQHKOB, J1ENaTh BHIBOJBI 110 Pe3yIbTaTaM

HUCCICIO0BaHUA

11.12

CobOmonaTte mpaBuia 0O€30MacHOrO TpyAa IMpH  MPOBEACHHUH




UCCIIeIOBAaHUN B paMKax Y4YeOHOro »SKCIIEpUMEHTa, Y4eOHO-
MCCIIeI0BATEIbCKOM M MPOEKTHON JEATENBHOCTU C HUCIOJIb30BAaHUEM

M3MEPUTENbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYJOBAHUS

11.13

Pemate pacuérHble 3a7a4u ¢ SIBHO 3aJaHHOM (D)U3MYECKON MOJEIbIO,
UCTONB3Yys (PU3MUECKUE 3aKOHBl M TNPHUHIMIIBI, HAa OCHOBE aHajIH3a
yCIOBHUA  3alaud  BBIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢u3nveckre BETMYMHBI U (POPMYIIbI, HEOOXOIUMBIE I €€ pelieHUs,
MIPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTD MOJIYYEHHOTO 3HAUYECHUS

(bu3HUYECKOl BEITUINHBI

11.14

Pemars Ka4eCTBEHHBIE 3a7a4u: BBICTPAUBAThH JIOTUYECKH
HENPOTUBOPEUUBYIO LIETIOYKY PACCYXKIAEHUNW C ONOPOW HA HU3yYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MNpU  pelICHHMH YYE€OHBIX 3aJad  COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJIOTUU JUISL TIOHMCKa, CTPYKTYPHPOBAHUS,
MHTEpHpETallud M MPEACTaBICHHUS y4eOHOM W Hay4HO-IOIYJISIPHON
uHpOpMAaLUY, TOTYYSHHOM W3 Pa3TUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJTM3UPOBATh MOTyYaeMylo HH(POpMAITUIO

11.16

OOBSICHATh NMPUHIMITEI JCHCTBUS MAIINH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUS WX OE30MACHOTO HCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOANTE TpPUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY>KAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

11.18

Hcnonb30BaTh TEOpEeTUYECKUE 3HAHUS MO (DU3MKE B TIOBCETHEBHOM
KHU3HH 1151 o0ecriedeHns: 0€301MacHOCTH U 00palleH!H ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, JUIsi COXpPAHEHHUs 3I0pPOBbI H

COOIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHHUS B OKPYKAIOIICH cpere

11.19

PaGotats B Tpymme C BBIIOJIHEHHEM DPA3IUUHBIX COIMANBHBIX POJICH,
IUIAHUPOBaTh ~ paboTy  TPYIIbI,  pPalMOHAIBHO  PACHpENeNsATh
O0S53aHHOCTH M  IUIAHUPOBATh  JICATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATh BKJIAJ KaXJOr0 U3 YYaCTHUKOB

IPYIIIBI B PELICHUE PacCMaTpPUBAEMOM MPOOIEMBI




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC

Kon
pa3jiena

Kon nposepsiemoro
JJIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o npupoxae. Hayunsle
METOBI MTO3HAHMS OKpYXKarolero Mupa. Posb
JKCIIEpUMEHTAa W TEOpPUH B  IIpoliecce

MO3HAHUS PUPOBI. DKCIIEPUMEHT B (pu3nke

1.2

MognenupoBanue (pU3MUYECKUX SBICHUH U
npoueccoB. Hayuneie runores3sl. @uznueckue
3aKOHBl U TEOpUHU. I'paHUIBI NPUMEHUMOCTH
buznuecKux 3aKOHOB. [Ipunnun
coorBeTcTBUs. Pomb M MecTo (QU3MKH B
(dhopMupoBaHUH COBPEMEHHOM HAay4YHOU
KapTUHBI MHpa, B MIPaKTUYECKOU

NEeITeIbHOCTH JTI0JICH

MEXAHUKA

###HPar#KITHEMATUKA

2.1.1

MexaHu4deckoe JABMKCHUC. OTHOCHUTENBHOCTh
MEXAaHUYCCKOTO ABUIKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpoCTh (CpedHss CKOPOCTb,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOYKH, UX TPOEKIMU Ha OCH
CUCTEMBI KOOpJMHAT. Cnoxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSAAMOJIMHENHOE JIBWKECHUE. I'padpuku
3aBUCUMOCTH KOOpPJMHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU




CBobOoaHOe mazieHne. Y CKopeHrue CBOOOHOTO

naacHus

KpuBonuneiinoe nBwxkeHue. PaBHOMepHOe
JBUYKEHUE MaTepUaJIbHOM  TOYKH o
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTh, JIMHEHHasA
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMUTEIIBHOE YCKOPEHHE

Texunueckue YCTPOWCTBA: CIIUJIOMETD,
JIBIKEHUE CHapsOB, LENHBIE U PEMEHHBIC

nepenayn

IIpakTrueckue paboTHI. N3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOILICHUS MEXKIYy IIyTSIMU, IIPOUIECHHBIMU
TEJIOM  3a  IIOCJICIOBAaTEIbHBIE  PaBHBIC
IIPOMEKYTKH BPEMEHHU TP PAaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOMU
Hymo. M3ydeHne nBUKEHUs LIapUKa B BS3KOU
KuAkocTu.  M3ydeHuwe  OBUMKEHUsA — Telna,

OpOILICHHOTO TOPU3OHTAIBHO

2.2

#i#Pari## IMHAMUKA

2.2.1

[TpunIIMn OTHOCHUTEJIBHOCTH T'anmnies.
IlepBbiii 3akoH Hsrorona. HMHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHJI

223

Bropoii 3akoH HproTroHa nins MarepuanbHOU
TOYKM B HWHEPUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akon Helorona mns

MaTCpHUaJIbHBIX TOUCK

224

3aKoH BCEMUPHOro TiAroteHus. Cumna TsSKECTH.

[IepBas kocmuyeckas ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuna TpeHus

CKOJIBXXCHUA u CHJIa TPCHUA IIOKOA.

Koaddunment tpenus. Cuiia cOnpOTUBICHHUS




IIpUu ABUKCHUU TECJIAa B ) KUAKOCTH HUJIM T'a3C

2.2.7

HOCTynaTCHBHOG " BpaIaTCJIibHOC ABHUKCHUC

abCcoIOTHO TBEPOTO TEa

2.2.8

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpPAlLlCHMUS.
[Ineqo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckue  yCTpOMCTBA:  MOJAUIMITHUKY,

ABHUKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktuyeckue paboTel. M3yueHue NBUKEHUS
Opycka 1O HAaKJIOHHON IUIOCKOCTH TIOA
JNEHUCTBUEM HECKOJIbKUX cuil. MccnenoBanue
3aBUCUMOCTU CWJI YNPYTIOCTH, BO3ZHUKAIOLIUX
B nehopMUpyeMOl TpPYyXUHE U PE3UHOBOM
oOpasue, OT BEIWYMHBI UX JedopMaluu.
HccenenoBanue ycioBUi paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

###Par#H###3AKOHBI COXPAHEHIMA B MEXAHUKE

NMnyneCc MaTepUanbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepuaibHbIX TOYeK. HMmmynbsc cusl u
HN3MEHEHNE UMITYJIbCa Tella
3 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE ABUXKEHUE
233 Pabora cuibl
234 MomHOCTb CHIbI
535 Kunernueckas 3Heprus MaTepuaibHON TOUKHU.
o TeopeMa 0 KHHETUYECKOU YHEPTUH
[TorenumaneHass dHeprud. IloTeHuManbHas
36 JHEprus yIpyro nepopMHUpPOBaHHON
o npyxuHsl. IloreHuunanbHass >3Heprus Tena
BOJIM3U NOBEPXHOCTH 3EMIIH
[loTeHuManbHble U HENOTEHLUAIbHBIE CHUIIBI.
537 CBs3b pabOThl HEMOTCHUMAIBHBIX CHJI C

HU3MCHCHHUECM MEXaHH4YeCKOM OHCPIruun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUSA




MEXaHUYECKON SHEPrUuu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHHUS
539 TexHuueckue yCTpPOWCTBA: IBUKEHUE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3yuyeHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEyIpyrom yzape.

HccnenoBanne cBsi3u  pabOTBI  CHIIBI €

U3MEHEHHEM MEXaHHMYSCKOM SHCPTHUHU TCJIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

#i##Par###OCHOBBI MOJIEKVJIIPHO-KMHETUYECKON TEOPUU

3.1.1

OcHOBHBIE MOJIOKECHHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOpHUH. bpoyHoBckoe
nskenue. uddysusa. Xapakrep IBUKECHUS U

B3aHMO,Z[eI>'ICTBI/ISI qaCTull BCIICCTBA

Mogenu CTpo€HMS Ta30B, XKUIAKOCTEH U
TBEPABIX Tel W  OOBSCHEHUE  CBOMCTB

BCIICCTBA HA OCHOBEC 3TUX MOIIGJIGI\/'I

Macca wmonekyn. KosinuecTBo BelecTsa.

[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Lienscus

Mopnenb  HOealbHOTO  Tasa. OcHoBHOE
ypaBHEHUE MOJICKYJISIPHO-KUHETHUECKON

TCOpUU UACAILHOTO Ira3a

3.1.6

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPTUU TEIUIOBOTO JBUKECHMUS

yactul rasza. [llkana remneparyp Kenbuna

VYpaBuenne Kianelipona — Menneneesa.

3akoH JlanmbToHa

I'azoBble 3aKkOHBI. M30mponeccs! B UicalbHOM
ra3e ¢ IOCTOSHHBIM KOJUYECTBOM BEIECTBA:

n30TepMa, U30X0pa, n3odapa

Texunueckue YCTPOMCTBA: TEPMOMETD,

6apomeTp




3.1.10

[Tpaktuyeckne paboTsl. M3MepeHue Macchbl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTHU MEXKIy IapaMeTPaMH COCTOSHHUS

pa3pekEeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmoauHamuueckas cucrema. BHyTpeHH:A
JHEpPIUss TEPMOJMHAMMUYECKOM CHUCTEMBlI H

CcnocoObl €€ U3MEHEHUS

322

KonngectBo Temnotsl u pabora. BHyTpenHss

OHEPTIUA OAHOATOMHOI'O UACAJIBHOTO I'a3a

323

Bunsl Temnonepenayu: TEIIONPOBOLHOCTD,
KOHBEKLHs, U3lydeHHe. TeruoéMKoCTh Tena.
VYaensHas TEIIOEMKOCTh BemiecTsa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCTUJIOTICPCaauc

324

IlepBblit 3aKk0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOIO 3aKOHa TEPMOAVHAMUKH K
u3onpoueccam. ['paduueckass HHTEpIIpeTaLUs

paboTsI raza

3.25

TermoBble MamuHbl. [IpUHIUIIBL IEWCTBUA
TeIrUIoBbIX MamuH. [IpeoOpa3oBanust SHEPTUU
B TemwioBblXx MammHax. KoadduuueHnt
nonesHoro  neucrteus  (manee —  KIIM)

teroBoil mammubl. [{ukin Kapuo u ero KI1J{

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTs  mporeccoB B NPHPOJE.
TemoBsie JIBUTATEIIHN. DKOJI0ru4ecKue

poOJIEeMBI TEIIIOPHEPTETUKU

3.2.7

Texunueckue YCTPOMCTBA: JBUTaTEIb
BHYTPEHHETO cropaHus, OBITOBOI

XOJIOAUJIbHUK, KOHAUITUOHCD

3.2.8

[Tpaktuyeckue padboTsl. 3Mepenue yaenbHOI

TETUIOEMKOCTH

3.3

#i#HPar#i## A’ PET ATHBIE COCTOSAHNMA BEILIECBA. ®A30BbIE

INEPEXO/IbI




3.3.1

[Tapoo6pa3oBanue u koHneHcaws. Mcnapenne
u KUIICHHUE. VY nenbHas TEeIUIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYPhI

KHUIICHUA OT JaBJICHUA

332

AOcoaroTHAasE M OTHOCHTEIbHAA BIAXKHOCTH

Bo3ayxa. HacelmeHHslil nap

333

TBépmoe  Teno. Kpucrannuueckue 51
amopdHble Tena. AHHU3OTPOIUS  CBOMCTB
KpHUCTAJIJIOB. Kunkue KpHUCTAJLJIBL.

CoBpeMeHHbIE MaTepUalIbl

334

[InaBnenne wu Kpucraymszauus. Y AenbHas

teruiorta miaBneHus. Cyonumanus

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUIPOMETp U
IICUXPOMETp,  KaJOpUMETP,  TEXHOJOIHH
IIOJIy4YEHUSI COBPEMEHHBIX MATEPUAIOB, B TOM

YUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTNH

3.3.7

IIpakTrueckue paboTHI. N3mepenue

BJIA’JKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

###HPar#t## OJIEKTPOCTATUKA

4.1.1

Onekrpu3anus Ten. DJIeKTpudeckuil 3apsa. [Isa

BUA SJICKTPUYICCKUX 3apsa10B

[IpoBonHUKH, JHUBJIEKTPUKU "

IIOJIYIIPOBOIHUKHU

4.1.3

3aKkoH COXpPAaHCHUS SJICKTPUUCCKOTO 3apsaaa

4.1.4

B3aumoneiictsue 3aps10B. 3akoH Kynona

DnexTpuuecKoe ose. HanpsxéanocTs
3JIEKTPUYECKOTO OoJIA. [TpuHIMDO
cynepno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOIO ITOJIA

PaGota cuim  3NEKTPOCTATUYECKOTO  MOJIS.

Ilorenuuain. Pa3HocTh NOTEHIINATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B MOCTOAHHOM




SJICKTPUYCCKOM IIOJIC. I[I/IBJIGKTpI/I‘-IGCKaH

IIPOHUIIAEMOCTD
OnEeKTPOEMKOCTD. Kongnencarop.
4.1.8 DNEeKTPOEMKOCTh IUIOCKOIO  KOHJEHcaTopa.
OHeprus 3apsHKEHHOI0 KOHAEHcaTopa
TexHuueckue  yCTpPOMCTBA:  AJIEKTPOCKOLIL,
419 NEKTPOMETpP, DJIEKTPOCTATUYECKAsl 3alluTa,
o 3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41.10 IIpakTrueckue paboTHI. N3mepenue

BHGKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CyHICCTBOBAaHUA IHOCTOAHHOI'O

4.2.1 3NeKTpUUecKoro Toka. Mcrounuku toka. Cuna
ToKa. [locTosiHHBIN TOK
4.2.2 Hanpsioxenue. 3akon Oma aJig yyacTka 1enu
423 DNEeKTPUYECKOE COMPOTUBIEHUE. Y ACIbHOE
o COIIPOTHBIIEHUE BEILIECTBA
124 IlocnenoBarenpHOE, napauiesIbHOE,
o CMEIIIAaHHOE COEAMHEHNE TPOBOAHHUKOB
Pabora snexTpuueckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenua
4.2.6 MoOIHOCTb NEKTPUYECKOTO TOKA
anekTponaBkymas cuna (ganee — J/C) u
427 BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKA.
o 3akon Oma st 1oaHOM  (3aMKHYTOM)
anekTpudeckoi nenu. Kopotkoe 3amblkaHue
OneKTpoHHas IIPOBOAMMOCTD TBEPBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTHUBJICHMUS
o METaJJIOB oT TEMIIEPATYPBI.
CBepxnpoBOIUMOCTb
42.9 OnexTpuueckuid TOK B Bakyyme. CBolicTBa

JJIEKTPOHHBIX ITyYKOB




4.2.10

[TomynpoBoauuku. COOCTBEHHASI U TPUMECHAS
MPOBOJIUMOCTD TOJYNIPOBOAHUKOB. (CBOMCTBa

p-n nepexona. [lomynpoBoAHNKOBBIE IPUOOPHI

4.2.11

ONEeKTpUYECKUH  TOK B DJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLALHS.

DnexTponus

4.2.12

DNeKTpUYECKUt TOK B rasax.
CaMOCTOATEIBPHBIA M HECAMOCTOATEIbHBIN
pa3psa. PaznuyHble TUNBI CaMOCTOSATEIBHOTO

paspsaa. Mounnus. [1nazma

4.2.13

Texunueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP, pPEOCTar, HUCTOYHHUKH  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHl,
3JIEKTPOOCBETUTENIFHBIE IPUOOPHI, TEPMOMETP
COIIPOTUBIICHUS, BaKyyMHBII Uox,
TEPMUCTOPBI u (doTope3ucTopsl,

HOJIYHpOBO,Z[HPIKOBBIfI JUO0J, raJIbBaHHUKaA

4.2.14

IIpakTrueckue paboThI. N3yuenue
CMELIaHHOTO COCIMHEHMS PE3UCTOPOB.

N3mepenne 3OJIC uCTOYHMKA TOKa M €rO
BHYTPEHHETO comnpoTuBieHus. Habmonenue

QJICKTPOJIM3a

11 KVIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

###HPar##M AT HUTHOE ITOJIE. ODJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

IlocrosiHabIE Mar"HuThbl. B3anmMmoneiicTsue

IIOCTOSAHHBIX MAarHuToOB

4.3

4.3.2

MarnutHoe mose. Bextop MarHuTHOU
nHayKiuy.  [IpuHIuMn  cyneprno3uuuu.
Jlunun wmarautHOM wHAaykuuu. Kaptuna

JIMHUM  MAardHuTHOW  MHAYKUHUH  MOJIA




IIOCTOSAHHBIX MAarHuToOB

MarauTHoe TI0JIe MIpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUU 101 AJIMHHOTO TMPAMOTI0

IMPpOBOAHUWKA W 3aMKHYTOI'O KOJBLCBOI'O

433 MIPOBOJIHUKA, KAaTYIIKH C TOKOM. OIBIT
Opcrena. BzaumopeiicTBue npoBOIHUKOB €
TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HAaIIPaBJIEHUE
Cuna JlopeHua, €€ MOIyJb U HAalIpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — YacTULbl B
433 OJTHOPOJHOM MAarHuTHOM Tmone. Pabota
cuiel JIopeHna
436 SIBiIeHUE DIIEKTPOMArHUTHOW HHAYKIUH
437 [ToTok BeKTOpa MAarHUTHON MHIYKIIUU
O/1C nnayKuMU. 3aKOH 3JIEKTPOMArHUTHOM
4.3.8 nHaykuuu Papanes
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKUMA B TPOBOJIHUKE, ABUKYILEMCS
439 MOCTYIIATEJIbHO B OJAHOPOJHOM MarHUTHOM
moJie
4.3.10 [IpaBusno Jlenma
NHayKTUBHOCTB. SIBIEHME CaMOMHIYKLUH.
4.3.11 O/C camouHyKkuuu
DHeprusi MarHUTHOTO TMOJs KaTYyIIKH C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuueckne  yCTPOMCTBA:  IIOCTOSIHHBIC
MAarHHTEI, 3JIEKTPOMATrHUTHI,
43.14
AIEKTPOABUTATENb, YCKOPHTEIHN
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
IIpakTrueckue paboThI. N3yuenue
4315 MarHUTHOTO TOJSl KATyIIKd C TOKOM.

UccnenoBanue JeWCTBUA  ITOCTOSHHOTO

Mar"Hura Ha paMKy ¢ TokoMm. MccnenoBanue




SIBJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIOUH

KOJIEBAHUMA 1 BOJIHBI

5.1

###HPart#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnass  cucrema.  CBoOonHBIC
Kosnebanus. l'apMoHHMUYecKHe KojaeOaHMs.
[lepuon, wactota, ammumdtyga u  (asa

KoJieOanuil

[IpyxuHHBI MasTHUK. MaTeMaTuyeckuit

MasTHHUK

VYpaBHEHHE TapMOHHYECKUX KOJeOaHU.
Kunemarnueckoe u JMHAMHUYECKOE

OIHCaHKE KOJIeOaTEILHOIO JABHXXCHUA

[IpeBpamenue JHEpPruu npu
rapMOHUYECKHUX  KOJeOaHMSIX. Cas13p
aMILIATY b KosieOaHui UCXOJTHON
BEJIMYMHBI C aMIUIMTyJIaMHU KoJjieOaHuil eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTyp.  CBOOOMIHBIE
AJIEKTPOMArHUTHBIE KoJieOaHus B
uAeaIbHOM  KOJeOaTeNIbHOM  KOHTYpe.
AHanoruss MeXAy MEXaHWYECKUMU M|
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyina Tomcona

3aKkoH COXPAaHCHUSA SHEPTHUU B HUACAJIBHOM

Kose0aTeTbHOM KOHTYpE

BLIHy)KI[CHHBIC MeXaHNYECKUE KOJIeOaHus.
Pesonanc. Pe3onancnas KpHuBasl.
BLIHy)KI[CHHBIC SJICKTPOMArHuTHBIC

KOJICOaHUS.

Ilepemennbii  Tok.  CHHYycCOMJAIBbHBIN

[IEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYJHOE U ACUCTBYIOLIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSIZKCHUSA




5.1.10

Tpauchopmarop. [TpousBoacTso, nepenaya
U TOTpeOJICHUE AIIEKTPUUECKOW SHEPruH.
DKOJIOrM4eCKHE PUCKU MpPU MPOU3BOACTBE
JIEKTPUYECKON JHEPTHUH. KynsTypa
HCIIOJIb30BaHHUs ANEKTPO3HEPTUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicmorpad,
AIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne pabotel. HccnemoBanue
3aBUCUMOCTH TepUoJa MaJbIX KojeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccienoBanue nmepeMeHHOro Toka B
LENA M3 IOCIEAOBATEIIBHO COCIUHEHHBIX

KOHJEHCATOPa, KaTyIIKU U PE3UCTOpa

52

#HPar#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIOBHS
pacnipoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHUs W JJIMHA  BOJIHBIL

HonepeqHHe " MPOAOJIbHBIC BOJIHBL

522

#H#HPar#t# Nutepdepentys u nudpakuus

MCXaHHMYCCKHX BOJIH

523

3ByK. CkopoCTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHbIE  BOJHBL. Y CJIOBHS
U3JIy4eHUsI  JJICKTPOMAarHUTHBIX  BOJIH.
B3anmMHuas opueHrtanusa Bextopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyMe

525

CBoiicTBa  2JIEKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMIICHUC, IOJApHU3aluns,
mudpakius, wuHTepdepenuus. CropocTb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[MIxana 3IEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI PagMOCBA3U U TEIECBUACHUA.
Pagnomoxamust. DIIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKaAIOLIEN Cpebl

528

TexHuueckue yCTpPOWCTBA: MY3bIKAJIbHbBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
NUArHOCTUKa B TEXHUKE M MEIULMHE,
panap, pPaguoONpUEMHUIK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-neup

53

###ParfHH#OIITUKA

5.3.1

[IpssmMosIMHEHOE PaACHpOCTPaHEHUE CBETA

B OJTHOPOJIHOM cpene. JIyu cBera

532

OtpaxeHue cBeTa. 3aKOHBI OTPAXKECHMS
ceta. [loctpoeHne M300pakeHU B IIOCKOM

3epKasie

533

Ilpenomnenne cBera. 3akOHBI IPETOMIICHUS
CBETa. AGCOMOTHBIN II0Ka3aTelb

MMpCIOMJIICHUA

534

IomHoe BHYTPEHHEE OTpaKEHHUE.
IIpenenbHblli yron IOJTHOTO BHYTPEHHEIO

OTpaXKEHUS

535

Hucnepcust cBera. ClOXHBI  cOCTaB

oenoro cBera. L{Bet

53.6

Cobuparonie ¥ paccewBaroOIINe JIMH3HL.
Tonkas nunH3a. DOKyCHOE pPACCTOSHHUE U
onTHYecKass  CWia  TOHKOM  JIMH3BI.
[Toctpoenne n3o00pakeHu B COOMPAIOIINX
W pacceuBalmMX JuH3ax. Dopmyna
TOHKOW JWH3LI. YBEJIWYEHHE, JaBacMoe

JIMH30U

5.3.7

IIpenensl IPUMEHUMOCTH I€OMETPUIECKOU

OIITUKH

53.8

WNurtepdepeniiuss  cBera.  KorepeHTHbIE
WCTOYHHKHU. Ycnosus HAOJIIO e HUS
MaKCHUMYMOB u MHHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(1)213HBIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  Judpakunonnas

pemérka. YciaoBue HAOMIOACHHS TIaBHBIX

5.3.9 MaKCUMYyMOB npu naJeHUun
MOHOXPOMaTHYECKOT O CBETa Ha
T(QPAKIIUOHHYIO PEIIETKY
5.3.10 [Monsipusanus ceera
TexHuueckue yCTpOMCTBA: OYKH, JIyIia,
¢doroanmapar, NPOEKLUMOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAs
OITHKA, TU(ppaKkInOHHAS peieérka,
MIOJIIPOU T
IIpakTrueckue paboTHI. N3mepenue
5310 nokasarens npenomieHus. McciaenoBanue

CBOWCTB  M300pakeHMd B  JMH3aX.

Habmtonenue nucnepcuu cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'paHunbl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHUTEJIHOCTH: MHBAPUAHTHOCTH
MOZYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENIBHOCTH DUHILITEHHA

6.2

OTHOCUTENHHOCTh OJHOBPCMCHHOCTHU.
3aMe;[neHHe BpEMCHU W  COKpaAIllICHUC

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3pb Macchl C JHEPrHed W HMITYJIbCOM
CBOOOJHOW YacTHLbl. ODHEPrust MOKOs

CBOOOIHON YaCTULIBI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OITTUKU

7.1.1

®otonbl. PopMmyina Ilnanka cBs3u 3HEprun
doroHa ¢ ero YacToTOW. OHeprus u

UMIyJbC (POTOHA




OTkpeiTHe U HccaenoBanue ¢porodddexra.
Ompiter AT Cronerosa. 3aKOHEBI

dororddekra

YpaBHeHuUE DHHIITERHA IS
dororddexra. «Kpacnas TpaHUI»

¢dorosddexra

7.1.4

Jasnenue cera. OnbiTel [1.H. JIeOeneBa

7.1.5

XUMHYECKOE NEMCTBUE CBETA

Texuuueckue yctpoiicTBa: (oTosrnemeHt,
doTonaTuuk, COJIHCYHAs Oarapes,

CBETOANO

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OmBITEL
Pesepdopna no uccienoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

722

ITocTynatel bopa. N3nyyenue u
norjonieHrue (OTOHOB TPH  TEPexoje
aToOMa C OJHOIO YpOBHS DHEpPruuM Ha
npyroi. Buasl ciektpoB. CHeKTp ypoBHEN

SHEPTUH aToMa BOAOpOaa

723

BonHoBEIe cBoiicTBa 4dacTull. BOJIHBEI e
bporins. KopnyckynsipHo-BOIHOBOM
nyamusM. Judpakuus dIEKTpOHOB Ha

KpHUCTaiax

724

CrioHTaHHOE H BBIHY>KACHHOC H3JIYUCHHUC.

Y CTpoHCTBO M MPUHIIMIT pabOTHI J1a3epa

7.2.5

TexHuueckue yCTpONCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktuyeckne  pabotel.  Habmonenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONMIOACHUST M PErUCTpALlUU

SJICMCHTAPHBIX YaCTUIL]




7.3.2

OTkpbITHE  PAAUMOAKTUBHOCTU.  OMBITHI
Peseppopna mo ompeneneHuro cocraBa
pamuoakTuBHOTO  M3nmydeHus. CBoiicTBa
anbda-, 6era-, ramMmma-u3ny4yeHus. BiusHue

PaaAruOaKTUBHOCTH HA JKUBBIC OPTraHU3MBbI

7.3.3

OTkpblTHE  TPOTOHAa U HEUTpOHA.
Hyxionnas monens sigpa Ieiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe uucio

sapa. M3oTonst

7.3.4

Anbda-pacna. ONEKTPOHHBIN "
MMO3UTPOHHBIN Oera-pacma. T"amma-
U3ITyYeHue. 3aKkoH pPaaOaKTUBHOTO

pacmnana

7.3.5

OHepruss CBA3M HYKJIOHOB B  sjpe.

Snepubie cunbl. Jleekt mMacchl siapa

7.3.6

SAnepuble peakuuu. JleneHwe M CHHTE3

saaep

7.3.7

SAnepHbiit peakrop. TepmosinepHbI
cuHre3. [IpoGneMbl UM  NEPCHEKTUBBI
SAIEPHOM  DHEPreTUKHU. KOJIOTMUYECKHE

aCIIEKTHI SIEPHOU SHEPIETUKHU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
MIO3UTPOHA. @yHIaMEHTAJIbHbIE

B3aUMOJIEHCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JO3UMETD,
Kkamepa BwuibcoHa, sAnepHBII  peakTop,

aroMHas bom0a

7.3.10

[Ipaktuyeckne pabotel. HccnenoBanue
TPEKOB YaCTULL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro Heba. Co3Be3mus, sipKue

3Bé3I[I>I, IIJTaHEThI, UX BUAUMOC IBMXXCHUC

8.2

Comnueunass cucreMa. llmaHeTsl 3€MHOMI




T'pYyIHIIBI. IImaHeThI-rUTralThl u ux
CIIYTHUKH, KAPJIHUKOBBIC IUIAHCTHI. Maitnie

Tena CoTHEYHOH CUCTEMBI

8.3

Connne, d¢orochepa u  armocdepa.

ConHeyHast akTHBHOCTD

8.4

NcTtouynuk sHeprun CosHuLa U 3BE371

8.5

3BE3AbI, MX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pPaauycC, TEMIIEpaTypa,
Ux B3aUMOCBSI3b. Juarpamma
«CIEKTPaJbHBIA KJIACC — CBETUMOCTBY.
3BE30pI  TIABHOM  IOCIICAOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS

3BE3]1 IVIaBHOM MOCJIEIOBATEILHOCTH

8.6

###Par###BuyTpenHee cTpoeHue  3BE3L.
COBpeMCHHBIC MMpCACTaBJICHUA (0]
MPOUCXOXKIACHUN W 3SBOJIFOIIUH COJIHL[a n

3BE31. DTanbl )KU3HU 3BE3I

8.7

Mneunsii  Ilyte — Hama [anakruka.
CnupanbHasgs  cTpykTypa [ amakTukwy,
pacupeneiieHHe 3BE31, ra3a U IbUIM.
Ilonoxxenne u paBuwxenne ConHua B
lanaktuke. Ilmockas wu  cdepuueckas

noAcucTeMBI [ alakThuKU

8.8

Tunel ramaktuk. PaguoranakThku U

KBa3apbl. UEpHBIE ABIPHI B sAPAX TAIAKTUK

8.9

Bcenennas.  Pacmimpenue  BceneHHoM.
3akon XaO6ma. Pas0Oeranume ranakTHK.
Bozpact u pamuyc BceneHHout, teopus
bonpmoro B3peiBa. Mogens  «ropsiueu

Bcenennoi». PenukroBoe usinyueHue

8.10

Macmtabnast ~ ctpykrtypa  Bcenennoii.
Meraranaktuka. Hepeménnsie mpoOneMbl

aCTPOHOMUU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1151 YYHEHUKA

» ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.H.; mox
penaknueit [lappentreBoit H.A. AkninonepHoe obmectBo «M31aTenbcTBO
«IIpocseuienue

» Ouspka. 11 ximacc. Msaxuwes I'.41., byxosues b.b., Hapyrun B.M.; nox
penaxuueit [lappentreBoit H.A. AkninonepHoe obmectBo «M31aTenbcTBO

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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