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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEr0 OOIero
oOpa3zoBaHus pa3pab0oTaHa HA OCHOBE MOJOXEHUU U TpeOOBaHUHN K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenacraBieHHbIX B OI'OC
COO, a Takxe c yuéroM (penepanbHOl paboueil mporpaMMbl BOCIHUTAHUSL U
KOHIIENIMU TpernojaBanusi yuyeOHoro npenmera «®Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0pa3zoBaTeIbHbIE TPOTPAMMBI.

Copnepxanue mnporpaMMmbl 1o (U3MKE HampaBiIeHO Ha (HOpMUpPOBAHUE
€CTEeCTBEHHO-HAyUYHOW KapTUHbBl Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESTEILHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjbTaTaM
oOyueHHUs, a TakXKe€ YYHUTHIBAET HEOOXOAMMOCTh peaU3alUU MEKIPEIMETHBIX
CBsI3eld (PU3MKKM C €eCTeCTBEHHO-HAy4YHBIMM Y4Ye€OHbIMU TmpeaMeramu. B Hel
OMPENENAIOTCS OCHOBHBIC 1I€JIM U3y4YeHUs (DU3UKU HA YPOBHE CPEAHEr0 OOIIETO
oOpa3zoBaHus, IJIaHUPYEMbIE PE3YyJbTAaThl OCBOCHUSI Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAECT:

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

TOM YHCJI€ MPEIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

e cojiepxaHue yueOHoro npeamera « Ou3ukay mno rojiam o0y4eHusl.

®dusnka Kak Hayka o HauOornee OOIIMX 3aKOHAX MPUPOAbI, BBICTyIas B
KauyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHuM 00 okpyxatoiiem Mupe. llIkonpHbIN Kype GU3UKH — CUCTEMOOOPA3YIOIIUA
JUISl €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHUM, HM3y4aeMbIX XHUMHEH, OuoIoTHEH,
dbusndeckoir rTeorpaduert U acTpoHoMue. Mcmomp3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUU  OmpenenseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIYYEHHUsS] HOBBIX MaTEpHUaJOB C 3aJlaHHBIMM CBOMCTBAMH U JAPYTHUX.
N3ydenne Qu3nku BHOCHUT OCHOBHOW BKJaJ B (POPMHpPOBAHUE €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpa oOydyaromuxcs, B (GOpMUPOBAaHUE YMEHUU NPUMEHSTH
Hay4YHBII METO/ MO3HAHUSI MPU BHIMOJHEHUN UMW YUEOHBIX UCCIIETOBAHUM.

B ocHOBy kypca ¢usuku 1js ypOBHS CpeAHEro oOmero oOpa3zoBaHMs
MOJIOKEH pAI HUJIed, KOTOphle MOXXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3leioB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (Qu3MKu
o0benMHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBIsieTCs
(dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanojaraeT HUCIOJIb30BaHUE
FYMaHUTApHOTO MOTEHIHaNa (PU3MYECKOM HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
¢bu3ukn Cc pa3BUTHEM OOIIECTBa, a TaKXke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TPOOIEMaMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraert
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJOTMYECKHUX MPHUIIOKEHUM
U3yYEHHBIX TEOPUU U 3aKOHOB.

Hoess skonocuzayuu peanusyercss TMOCPEICTBOM BBEICHHUS HJIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobdiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKxke OOCYX ICHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JIH30BAHUS U IKOJIOTHUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU dSJIEMEHTaMU Kypca (U3MKU Ha YpPOBHE CpeAaHEero oOIero
oOpa3zoBaHus SBISIIOTCS (u3nyeckue Teopuu (PopMHUpoBaHUE TMPECTABICHUN O
CTPYKTyp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUSX O NPUPOJe, TpaHUIlAX
NPUMEHUMOCTH TEOPHUH, JUIsi OINUCAHMUS EeCTECTBEHHO-HAYYHBIX SBJICHUU W
MPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J] B Kypce (PU3UKHU peaiu3yeTcsl Mpexae
BCEro 3a CUET OpraHu3allud SKCHEPUMEHTAIbHOU JAESTEIbHOCTH O0yYarolUXCs.
Jlnst  6azoBoro ypoBHSL Kypca (U3HMKHM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB U JA0OpaTOpHBIX padoT,
KOTOpbIE B IporpamMme mno (pusuke oO0beAMHEHBI B OOIIMM CHUCOK YYEHUYECKHUX
MpaKTUYECKUX paboT. BbljeneHne B yKa3aHHOM MepeuHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4aCTHHUKaMU
00pa3oBaTeIBLHOrO IIpollecca HCXOJS U3 OCOOCHHOCTEH IIJIAHUPOBAHHUS W
ocHanleHuss kaOuHera Qusuku. I[lpu »>ToM obOecneyuBaeTcsi OBJAJCHUE
OoOy4YaroIKUMUCd YMEHHUSIMU TPOBOJUTH KOCBEHHbIC W3MEPEHHUsI, HCCIIEeI0BaHUs
3aBUCUMOCTEH (DU3UYECKUX BEJIWYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENAETCS PEUICHUIO PAcYETHBIX M KAueCTBEHHBIX
3amad. [lpu 3TOM 11t pacdy€THBIX 3a/a4 MPUOPUTETOM SIBISIFOTCSL 3aJladyd C SIBHO
3aIaHHON (PU3UYECKOUN MOJIEIbIO, MO3BOJISIIONINE TPUMEHATh U3YUCHHbIEC 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO0 paszjeia Kypca, TaK W UHTErpUpPYs 3HAHUS U3
pa3HBIX pa3nesnoB. /(s KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs HA
oObsICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUUM U TPOILIECCOB B OKpYKarouen
KU3HHU, Tpelyroliue BbIOOpa (Qu3Mueckoll Mojenu sl CUTyallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpeboBanusmu DPIOC COO k wmaTepuaibHO-
TEXHUYECKOMY OO€eCleueHu0 YyuyeOHOro mpoiecca 0a30BbIM ypOBEHb Kypca
(hU3UKHN HA YPOBHE CpeHEro o0IIero o0pa3oBaHus TOHKEH U3Y4aThCsl B YCIOBUAX
MpeaMETHOro KabuHeTa (U3UKH UM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IuMKia. B kaOuHere (U3UMKU JOKHO OBITh
HEeo0XoauMoe J1abopaTopHOe OOOpyAOBaHWE J[UIsl BBINOJHEHHS YKa3aHHBIX B
nporpaMme no (U3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opynoBaHue.

JleMoHcTpallioHHOE 0o0opyaoBanue (HopMUpYyETCS B COOTBETCTBUU C
MPUHITUIIIOM MWHUMAIBHON  JOCTAaTOYHOCTH ©  OOECIeYMBaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAHMSI  M3YyYaeMbIX  SBICHUW W  TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHUH.

JlabopatopHoe 00OpyIOBaHHE [JIi YYEHHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJI€ TEMAaTHUYECKUX KOMIUIEKTOB M OOECIEeUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKhue KOMILIEKTHI
1abopaTopHOTO O00OPYNOBaHUSL JOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
HU3MEPUTETHHBIX CHUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMH TEJISIMU U3yUeHUS (PU3UKHU B 00111eM 00pa30BaHUU SBIISIIOTCS:

e (¢opMupoBaHUE HHTEpeca U CTPEMJICHHS OOyYalOlUXCA K HAyYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYCCKUX
CHOCOOHOCTEM;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIe TO3HAHUS U POpMHUpPOBAHUE
HCCJIEI0BATEILCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (¢opMupoBaHHME HAYYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa HW3yUYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
Gu3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

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

JlocTrkeHue 3TUX 1eled oO0ecreynuBaeTcsl pelieHueM CIEAyIOMUX 3a1a4d B

mpoI1iecce n3yueHus Kypca (U3MKU Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHus:



e TIpHOOpETEHHE CHUCTEMBI 3HAaHUU 00 00X bu3ndecKux
3aKOHOMEPHOCTIX, 3aKOHAaX, TEOPUSIX, BKJTFOYAST MEXaHUKY,
MOJICKYJIIpHYIO (PU3WKY, DSJIEKTPOJAWHAMHKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPOPU3UKY;

e (QopMupoBaHuMe yMEHHI TPUMEHATH TEOPETUUCCKUE 3HAHWS IS
oOBbsicCHeHHST (PU3WYECKUX SBICHUH B TPHUPOAC H JUISl TIPUHSTHS
MPAKTUYECKUX PELICHUN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHHUS Pa3IUYHBIX 3aJad C SBHO 3aJaHHOMN
dbu3nyeckod MOJENbI0, 3aJad, MOAPA3yMEBAIOIIUX CaMOCTOSITEILHOE
co3JlaHue PU3NUECKON MOJEINH, aICKBATHOU YCIOBUSM 3a]1auu;

e TMOHWMaHHE (U3UYECKUX OCHOB W TPHUHITUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeny;,

e OBJIAJICHUE METOJAMHU CaMOCTOSITEILHOIO IJIAHUPOBAHUS U TMPOBEICHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIM3a W HHTEPIIPETAIMU WHOOPMAIIHH,
OTpeIeNIeHHs TOCTOBEPHOCTH MOTYYEHHOTO PE3yIbTaTa;

e CO3/J]aHUE YCJOBUU ISl PA3BUTUSI YMEHUN MPOEKTHO-UCCIIEIOBATEIbCKOMH,
TBOPYECKOM JEATEIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEAHETO OOIIEro
oOpazoBanus oTBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HeZel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMEpeueHb J1abOpaTOPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENh [EJaeT BBIOOD
MpoBeCHHsI JTa0OPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIAWBHUAYaTbHBIX
0COOEHHOCTEN 00yYaromuXCs.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOPUH B MPOLECCE MMO3HAHUSA MPUPOJBIL.
DKCIEpUMEHT B (hU3UKE.

MopenupoBanue (QuU3NUECKUX SIBIEHUU U mporeccoB. HayuHbie THIOTE3HI.
®dusnyecKkue 3aKOHbl U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOM KapTUHBI
MHPA, B TPAKTUUECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MTPUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHss] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MATEPUATBbHOW TOYKH, WX HPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJUHEWHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJHMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H MEPEMEUICHUS
MAaTEPUAJIbHON TOUYKU OT BPEMEHH.

CBobOoaHOE TIajieHue. Y CKOpeHHe CBOOOHOTO MaACHUS.

KpuBonuueitHoe  aBmwxeHWe. J[BUKeHHME  MaTepUalbHOM TOYKH IO
OKPYXHOCTH C IMMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHAS
ckopocTs. [lepuoa u yactora obpatenust. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHUE CHAPSAJIOB, LIEMTHBIE U PEMEHHBIEC NIEPEIAYN.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WUTKOCTPALMA KHHEMATHYECKUX XAPAKTEPHUCTUK
JBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

HaOnronenne nBWKEeHHUS Teja, OPOILIEHHOTO TMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaJeHUsI.

Harmpasnenue ckopocTu ipy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yyeHue HEPAaBHOMEPHOI'O ABHUKEHUS C LEJIBIO ONPEIEIIEHUs] MTHOBEHHOM
CKOPOCTH.

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

N3yuyenue NBUKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3ydenne nBuxkeHuUs Telia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutrensHOCTH  l'amunes. IlepBeit  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

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

3akoH BcemupHoro TtaroteHus. Cuia Ttsoxectd. llepas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CkoybxeHus, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. KosdduuueHt tpenus.
Cuna conpoTUBIICHUS NPH IBUKEHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

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

TeXHUYeCKHEe YCTPOMCTBA U IMPAKTUYECKOE IPUMEHEHHE: ITOAIIUITHUKH,
JIBH>KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIIMUX TEJL.

Bropoiu 3akoH HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOopMalini.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJIEHUH.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

N3yuyenue aBmKeHUS OpyCcKa 10 HAKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pEe3uHOBOM 00pa3iie, OT Uux aegopmarium.

UccnepoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpallCHU.

Tema 3. 3aKonwvl coxpaneHus ¢ MexaHuKe

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
Nmnynbe CWIIBI M1 M3MEHEHUME HMITYJIbCa TeJld. 3aKOH COXPAHEHHUS HWMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cuiabl. MOIITHOCTD CHUTHI.

Kunerndeckass sHepruss MaTepuaqbHOM TOYKH. TeopemMa 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

[ToreHnmanbpHas SHEPTHUSL. [ToTeHmanpHas SHEPTHUS YIpyro
nedbopMupoBaHHOW  TpykuHBL.  [loTeHuManbHast 2Heprust Tela  BOIU3H
MOBEPXHOCTHU 3E€MIIH.

[ToreHmanbHbIE M HENOTCHUIHAJIbHBIC CHUJIBI. CBsa3p  paboOTHI
HEMOTCHIIUAIBHBIX CHJ C W3MEHCHHUEM MEXaHUYECKOW SHEPIUU CHUCTEMBI TeEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPIUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpPAHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHHETUYECKYIO M OOpPATHO.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

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

Paznen 3. MoJsiekysipHast GQu3uKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. [duddysus. Xapaktep HABUKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BemecTBa. Moaenu CTpOEHHsI Ta30B, XKHAKOCTEH U
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsbl Mosieky. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.

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



Mopgens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HACANIbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEell KWHETHYECKON SHEpPruu TEIUIOBOTO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omporecchl B UACATBHOM Tra3e C MOCTOSIHHBIM KOJHYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME UCKPETHOE CTPOEHUE BelecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHECHUM.

OnbITel 0 TU(GY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYyIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJCHCTBUA.

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

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHS UJCAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEpPEHMUI
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

UccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckasi cucrema. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEeMBI U cioco0bI €€ n3MeHenus. KonndecTBo TemioTel u padota. BHyTpenHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Ta3a. Buael  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH Npu Temionepeaye.

[Tonarue 00 angumabaTtHOM mponecce. llepBblii 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTanus paboThl rasa.

BTopoii 3akon TepmoauHaMuku. HeoOpaTUMOCTh ITPOIIECCOB B MIPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUMNBL  AEUCTBUST  TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrUM B TEIJIOBBIX MamuHax. KoadduuueHT moae3Horo
nevctBust TemoBod mamuHbl. [lukn KapHo um ero kospduumeHT mosie3Horo
JNEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEMI0IHEPTEeTUKHU.



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

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPruM Tela MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKu u3 OYTHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/yxXa, HarpeBanue sdupa B
JATyHHOU TpyOKe myTEM TpeHus (BUICOJEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpiT mo anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATEIsI BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcanus. Mcmapenue u kureHue. AOCOIIOTHAS H
OTHOCHUTENIbHAsL BJIAXHOCTh BO3Ayxa. HacelllleHHBI map. YaenbHas TeioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUSI.

Teépnoe teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcTaJUTM3anus. Y ienbHas TerioTa miasieHus. CyOoaumanus.

VYpaBHeH#HE TEIIIOBOro OanaHca.

TexHudyeckre yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOJYUYEHHUSI COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHUCJIE HAHOMAaTEepUaJlOB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoIiCTBa HACKIIICHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CniocoObI M3MEPEHUSI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUS! KPUCTALNTIMYECKOTO BEIlIECTBRA.

JlemMoHCTpanus KpUCTAIUIOB.

Yuenuueckuii sxcnepumenm, n1abopamopnvle pabomul

N3mepenre 0THOCUTENLHON BIIaXKHOCTU BO3AYXa.

Paznen 4. JiaekTpoauHamMuKa
Tema 1. dnekmpocmamuka
DJIeKTpU3almsl Tel. OJIEKTpUYECKUl 3apsid. JlBa BUAa 3IEKTPUUECKUX
3apsaoB. [IpOBOAHWKM, OUAIEKTPUKU W MOJYNPOBOJHUKHU. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaaoB. 3akoH KynmoHa. TodueuHbIN 3IIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoiis.  [IpuHuun



CYIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsyKEHHOCTU DJIEKTPUUECKOTO
TOJISL.

Pabora cmm  apekTpoctathueckoro  mojig.  Ilortenmuan.  Pa3HocTh
MOTCHIMANOB. [IpOBOOHUKM © JAUANEKTPUKH B BJIEKTPOCTATUYECKOM TIOJIE.
Jndnekrpuyeckas IpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTOp. DIEKTPOEMKOCTD IIJIOCKOI0 KOHJIEHCATOpA.
DHEPrus 3apsKEHHOTO KOHAEHCATOPA.

TexHnueckne yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: AIECKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKash 3allluTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN armapar, CTPyHHBINA PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopenicTBHE HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKH B AIIEKTPOCTATHYECKOM MOJIE.

3aBUCUMOCTb  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsKEHHOT0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3Mepenune 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoanunwtii 31ekmpuveckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBUSA CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa i1 yyacTKa LEeTu.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE COIMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOJHUKOB.

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

DIIEKTPOABIXKYIIIAS CHJIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsI ~ MPOBOJAUMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBOIHUKH. CoOcTBeHHas 151 MIPUMECHAS MIPOBOJIUMOCTD
noynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKH TOK B  pacTBOpax H©  paciuiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIEKTPOIIN3.



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

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

Jlemoncmpayuu

N3mepenure cuiibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
TJTONIAIY MOMEPEYHOTO CEUEHUS U MaTepUaIa.

CmenraHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIeKTpoABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
rajibBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCTH COMIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTH 3AEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISI MPOBOJAMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomul

N3yyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenune 3JIeKTPOABUKYILEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTUBJICHUS.

Habnronenne anexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

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

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JUHEWHas (QyHKIMS,
napaboia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWXKEHHE B XKUBOU mpupone, auddysus, ocmoc,
TEIUI000MEH >KUBBIX OPraHW3MOB (BUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

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



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS IUCCOLIMALINS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3zoBaHUE JBUXEHUU C HUCIOJIB30BAHUEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MMOAUIMIIHUKHN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JIPyTHE), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUsS] COBPEMEHHBIX MATEPUAIOB, B TOM YHUCIEC HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUHU, JJIEKTPOCTATUYECKasl 3allluTa, 3a3€MJICHHE >JIEKTPOIpPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbHBIE puoOpHI,
AIEKTPOOCBETUTEINbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. DiekTpoauHaMuKa

Tema 3. Macnummnoe none. InNeKmpoMazZHUMHAA UHOYKUUSA

[TocrostHHbIE ~ MarHUTBL.  B3anMOAENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexkrop MarauTHOW uHAYKOMHU. [IpuHOMD cynepno3unnu
MAarHATHBIX NOJiel. JIMHMM MarHuTHOM WHAYKUMH. KapTWHa JIWHHAM MarHUTHOU
VHAYKIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarautHOoe T10J€ TPOBOJHHMKA C TOKOM. KapTmHa IHMHUNA WHAYKIHA
MArHUTHOTO TOJS JJIMHHOTO MPSIMOrO MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
MPOBOJIHHMKA, KaTYIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaenctBue mpoBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOIyb U HaNlpaBJICHUE. [[BUKEHHUE 3apSKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabota cunsl JlopeHna.

SlBnenue 3neKTpOMarHuTHOW WHAYKOUMH. [lOTOK BEKTOpa MAarHUTHOM
MHAYKOAHW. OIJIEKTPOABMXKYIIAS CWiIa HWHAYKOUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe snexktpuueckoe IMoje. DIEKTPOABWKYINAS CHJIA WHAYKLIAU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NuaykTUBHOCTB. SIBIEHME CAMOMHIYKUWH. OJIEKTPOABIKYIIAs Cuia
CaMOMHIYKIIUU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpPOMCTBA W MPAKTUYECKOE TIPHUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, JJIEKTPOJABUTATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS MI€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JeiictBue cuibl JIopeHIia Ha MOHBI AJICKTPOJIUTA.

SIBneHne 3MEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

N3y4yeHne MarHuTHOTO MOJIS KATYIIKU C TOKOM.

HccnenoBanue AeCTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctemMa. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHWS.
[Mapmonnueckue konebanus. Ilepuon, yactora, ammunTyna U (aza KojaeOaHUU.
[IpyuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPAaBHEHHE TapMOHHYECKUX
konebanuii. [IpeBpalieHue 3HEPTUM NpU rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHbIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AIEKTPOMArHUTHBIMU KoJjieOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPI'uU B UJICaIbHOM K0JIeOAaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromux KojieOaHusX. BeIiHYK/IeHHbIE MEXaHUYECKHE
konebanus. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUSI.

ITepemennbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MONIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE U JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpSKEHHUS.

Tpancdopmartop. IlpousBoacTBo, nepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPrUH. JKOJOTHUYECKUE PUCKHU IPU MPOU3BOJCTBE dJIEKTpodHepruu. KymnbpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

Uccnenoanne mnapaMeTpoB KoJyieOATeNbHOW CHUCTEMBbI (MIPYKUHHBIM WIN
MaTeMaTUYECKHUI MasTHUK).



HaOnronenue 3aryxaromux KojieO0aHuii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenne pezonanca.

CB0OOIHBIE IEKTPOMArHUTHBIE KOJIEOaHNS.

OcuunnorpaMmbl (3aBUCHUMOCTH CHUJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIbBHOM COEAMHEHUM PE3UCTOpa, KATYIIKHU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TUHUHA JIEKTPONEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

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

UccnenoBanne mNepeMEHHOrO TOKa B IENM W3 MOCIEA0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmpOMAZHUNHbBLE 60TIHbL

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

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenramnusa BektopoB E, B, V B anektpoMmarautHol BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJICHUE, Toysipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMArHUTHBIX BOJIH. [I[puMeHeHue 3JeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMIBI paguoCBsI3u U TeneBuaAeHus. Paquonokanusi.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPeIbl.

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

Jlemoncmpayuu

OO6pazoBanue U pacIpOCTPaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Ten0 Kak UICTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Habnronenune nntepdepeHunu 1 Audpakiinu MEXaHU4eCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KOJeOaHU.



UccnenoBanne  CBOMCTB ~ SJIEKTPOMATHUTHBIX  BOJH: OTpPaKEHHUE,
MpeIoMIICHUE, TOoJIpUu3anus, Tupaxkius, UHTEpPEpeHIIUs.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEeHUE CBETa B
OIHOpPOJIHOM cpene. JIyd cBera. ToUEUHBIN HCTOUHUK CBETA.

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

[Ipenomienue cBeTa. 3aKOHBI IpeIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenabHbI yroa MOJHOTO
BHYTPEHHETO OTPAKCHUSI.

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

ColOuparomie u pacceuBaromue JauH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMEe W ONTHUYecKas cuia TOHKOW JuH3bL. [locTpoeHue u3o0pakeHuil B
COOMpAIONIUX U pacceuBaroIuX JuH3ax. Popmysia TOHKOW JUH3BL. YBEIUYCHHUE,
JlaBaeMO€ JINH30M.

[Ipenens TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wurtepdepenuuss ceta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpEHIIMOHHOU
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpaknus cBera. JudpakuuonHas pemérka. YcCIoBUE 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, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIHOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssmonuHeHOE pacpOCTpaHEHUE, OTPAXKEHHE U MPEIOMIICHHE CBETa.
Onrtuueckue npudopsI.

[TomHOE BHYyTpEHHEE OTpakeHue. Mojenb CBETOBOA.

UccnenoBanne cBONCTB N300pakeHUMN B TMH3aX.

Monenun MUKPOCKOIA, TEJIECKOTA.

Habnronenne nnrepdepeHum cpeTa.

Habmronenne nudpakunu cBeTa.

Habnronenne aucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyudenue ciekTpa ¢ MOMOIIBI0 AU(PPAKIIMOHHON PEIIETKY.

Habnronenne monsipus3aiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol



N3mepenue nokasarens npeioMIICHUs CTEKIIA.
UccnenoBanne cBOMCTB N300pakeHUM B TMH3aX.
Habnronenne qucnepcuu cBeTa.

Pa3nesn 6. OCHOBBI CrIeNIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHuIbl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHKH. [Toctynatsl
CIIELIMAJIbHOW TEOPHUHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOpPOCTH
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEIBHOCTA DUHIITENHA.
OTHOCUTETBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTUHEL.
DHEPrusl U UMIYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBA3b MACChI C SHEPTUEN U UMITYJIbCOM PEISITUBUCTCKOM YaCTUIIbl. DHEPrUus
MTOKOSI.

Paznen 7. KBantoBas ¢puszuka
Tema 1. dnemenmovt KGAHMOBOU ONMUKU
®otonbl. Dopmyina [Inanka cBa3u s3HEeprun PoToOHA C €ro YaCTOTON. DHEPrus
Y UMITYJIbC (POTOHA.
OtkpeiTue n uccinenopanue horodrpdexra. OnbiTel A. I'. CtonmeroBa. 3aKOHBI

dboroaddexra. YpaBuenue DiHmreitHa s potoaddexra. «KpacHas rpanuna»
dhotorddexra.

JlaBnenue ceeta. OnwiThl I1. H. JleGenena.

XUMHUYECKOE JIEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTHUUECKOE MpPUMEHEHHue: (OTOIIEMEHT,
dboTonaTumK, coHeUHas 6baTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PdeKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHENTHETO (oTod(deKTa.

Cseronuo.

Conuneunas Oatapes.

Tema 2. Cmpoenue amoma

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

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

CHoHTaHHOE U BBIHYKJICHHOE U3TyUCHHE.

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



Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Onpenenenue IIMHBI BOJHBI JIa3epa.

HaOnronenue TMHENYaThIX CIEKTPOB U3TyUCHUSI.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

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

OTtkpbiTHE TIpOoTOHA W HeWTpoHa. Hykionnas monens snpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio siapa. M3otonsr.

Anbda-pacnaz. DNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ['amma-
n3JIydyeHue. 3aKOH paAu0aKTUBHOTO pacnaja.

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

Snepnblie peakuuu. /leneHne v CUHTES AAED.

Snepupiii peaktop. TepmosimepHbiid cuHTe3. [IpoOGaeMbl W TEPCHEKTHUBHI
AIEPHON IHEPTETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoapl HAOIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOJIelcTBUSA. EquHCTBO pusnueckoil KapTUHBI MUpA.

TeXHUYEeCKHe yCTPOMCTBA U MPAKTUYECKOE IMTPUMEHEHHUE: NO3UMETP, KaMmepa
Bunbcona, siaepHbliil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CUYETUMK HOHUBUPYIOIINUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Paznen 8. DieMmeHTHI ACTPOHOMUM U ACTPOPUIUKHU

Otanel pa3BUTUS aCTpOHOMUU. [[puKinagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMHH.

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

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrounwk sHeprun ConHiia W 3BE3N.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamMma «CHEKTpajbHbIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBLHOCTA. BHYTpeHHEE CTpoeHue



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

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

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ma. Pazoeranue rajakTuk.
Teopus bonbuioro B3peiBa. PemmkToBoe usirydyeHue.

MacmrabHas crpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpo6aeMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOnronenus: HeBOOPYKEHHBIM TJIa30M C HMCMHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPENIeNICHUs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus CEeBEPHOIO MOJIYIIAPHUS U IPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, minanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHHUE

Ponp ¢u3uku © acTpOHOMHUH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COIIMATILHOM M 3TUYECKON cepax AesTeNbHOCTU YEJIOBEKA, POJIb U MECTO (PUBUKHU
1 aCTPOHOMHUHU B COBPEMEHHON HAYYHON KapTUHE MUpPaA, POJb (PU3UUECKON TEOpUHU
B (opMHpOBaHMM MpEACTaBICHUA O (PU3UUYECKOM KApTUHE MHUpA, MECTO
(U3MYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUHN O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OMOJIOrUU, XUMUH, Teorpaduul U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CB3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, Quznueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: penmieHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKIUN, NpU3HAKU TMOJI00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MI0CKUX GUryp u oobeéMa Tel.

buonocusn: >nexTpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBHMO)KEHUSI B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, TEUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

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



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

Texnonoeua: IJHMHUM DIEKTpONEpenad, TIEHEpATOp IIEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHASA I[1€4b, pajap, PaguoONpUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpeamera «@Dusnka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHKEHHE CIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE PE3YyNbTAThl OCBOCHUSI yUeOHOro npeamMera «Pu3nKa» TOTAKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBa, pacHIMpEeHHE >XU3HEHHOTO
ONBbITa U OMbITA ACATEIBHOCTH B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUHN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHUCJIC B YAaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE  TPAJULIHMOHHBIX  OOIICYETOBEYECKHX T'yMaHUCTUUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHOU OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIBHBIMA MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSMUA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) IaTPUOTUYECKOT0 BOCIIMTAHUSA:

chopMUPOBAHHOCTH POCCUNCKOM TpaXkJaHCKOU UACHTUYHOCTH,
MaTPUOTHU3MA,;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIC B
NESTEIIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIKOYAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAyKE;



5) TpyA0BOI0 BOCIIUTAHMS:

HMHTEpEC K pa3inu4HbiM cdepaM MpodhecCHOHAIBHOU NESITeNbHOCTH, B TOM
YHUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPIIIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U peanru30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE ILJIAHBL;

TOTOBHOCTh M CITOCOOHOCTHh K 00pa30OBaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(hU3UKY Ha TPOTSHKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

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

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMUECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIONINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHMS:

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

OCO3HAHHUE IIEHHOCTH HAy4YHOU JIeITeJIbHOCTH, TOTOBHOCTh B Mpoliecce
u3yuyeHus: (U3UKU  OCYIIECTBISTh  MPOEKTHYID U HCCIEI0BATEIbCKYIO
NeATeNbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBePCAJIbHbIE YUeOHbIE NelcTBUS
Ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENFHO  (OPMYJIHpPOBaTH W aKTyaJU3UpOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILENU JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTpPHUBAEMBbIX
(bu3NYECKUX SIBICHUAX;
pa3palaTeiBaTh IUIaH pEIICHHUS MPOOJIEMBI C YYETOM aHaIn3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEPUAIbHBIX PECYpPCOB;
BHOCHUTH KOPPEKTHBBI B JCSTEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TOCIEACTBUN ACSITENbHOCTH;
KOOPAMHUPOBATh H  BBIMOJHATH pPabOTy B  YCIOBHSX  PeabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUH KU3HEHHBIX TMPOOIeM.
Ba3oBble uccienoBareabckue AeiCTBUS:
BJIQ/ICTh HAYYHOH TEPMHHOJIOTHEH, KIIOYEBHIMU TMOHSATHSIMH W METOJaMHU
(bu3NYecKoi HayKH;



BJIaJIETh HaBBIKAMH YUEOHO-UCCIIEI0BATEIbCKOU U MPOEKTHOU NEATEIIbHOCTH
B 001actu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro CoAep KaHus, NMPUMEHEHUIO Pa3IUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHJAAMU JCSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpeTaluy, MpPeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3JIMUYHBIX YUYEOHBIX
CUTyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUEOHBIX MPOEKTOB B 00J1aCTU (PUBHKY;

BBIABJISITh TNPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIUu3UpOBATh 3a/ady,
BBIJIBUTaTh THUIOTE3Y €€ pEIIeHUs, HaXOJUTh apryMEHTHhI IJisi JOKa3aTelIbCTBA
CBOUX YTBEPXKIACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHaJTU3UPOBAaTh TMOJYYEHHBIE B XOJE€ pELICHUS 3aJaud Pe3yibTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSX;

CTaBUTh U (HOPMYIUpPOBaThH COOCTBEHHBIE 3aJayd B 00pa30BATENIbLHOMU
NEATENbHOCTH, B TOM YHUCIIE MIPU U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH MPUOOPETEHHBIN OIBIT;

yMETh TMEPEHOCHUTh 3HaHUS MO0 (u3uKke B MPAKTHUYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIE UJIEH, TIPE/JIaraTh OPUTUHAIIBHBIC MMOXO0/Ibl U PEIICHUS;

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

Pabora ¢ unpopmaunmeii:

BJIaJICTh HABBIKAMH TOJy4YeHUS MH(POpMauu (PU3NUYECKOTO COAEpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh IOWUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPNPETAUI0 WH(DOpPMAIMKU Pa3IMYHBIX BUIAOB U (HopM
MPEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIOJB30BaTh  CpPEACTBAa  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ CcOOmroJeHHEeM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH O0€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHrs, TNPaBOBBIX W  3THUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEpPKAHUS B Pa3IUUHBIX (dopmaTax C
y4ETOM Ha3HAYEHUs MH(DOPMAILINU U 1IEJI€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:
OCYILIECTBJISATH OOIIIEHUE HA ypOKaxX PU3NKU U BO BHEYPOUHOU JESTEILHOCTH;
pacrio3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud U  CcMsr4aTh
KOH(JIMKTHI;



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

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOLIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh €M COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBIATh IUIAaH JACHCTBHM,
pacrpenensiTh pojid C Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pE3yJIbTaThl
COBMECTHOM pabOThI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa U KaXJOTO y4YaCTHMKA KOMAaHIbl B
001U pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKONU 3HAUUMOCTH;

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

PeryasiTuBHble yHUBepPCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATEIBHYIO JNESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MNPOOIEMBI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHEIC 3a/a4H;

CaMOCTOSITENILHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPAKTUYECKONU pabOThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 34 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIUH B 00JIaCTH
(U3UKH, MOCTOSIHHO MOBBINIATH CBOI 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBAHUIM;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM JJIsI OLIEHKH CUTYyallud, BRIOOpa BEpPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO IPUHUMATH PEMICHUS IO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
NEATCIIbHOCTH,

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTUX TMPH aHAIHW3€ pPe3yJbTaTOB
NEATEIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce mocTmkeHHs] TMYHOCTHBIX PE3YIHTATOB OCBOCHHS TPOTPAMMBI
no ¢u3uMKe IsI YPOBHS CpPEAHEro oOmero o0pa3oBaHus y OOyYaromuUxcs
COBEPIIIEHCTBYETCS AMOITMOHAIbHBIN HUHTEIUICKT, IIPEII0JIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHUE, BUJICTh HAIIPABIICHHUS Pa3BUTHSA COOCTBEHHON SMOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aNanTUPOBATBCA K
OMOIMOHATLHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIOYAIONICH CTpEMJICHUE K JOCTHKCHUIO IETH U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHWE EHCTBOBATh HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

AOMIIATUH, BKIIOUYAIONIECH CITOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUC
IpYTUX, YYUTHIBATH €r0 TPU OCYIICCTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COIIEPEIKUBAHUIO;

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

NPEAMETHBIE PE3YJIbTATBI

K kxoHny oOyuenus B 10 kiacce npeameTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JTOJIKHBI OTpakaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MeCTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBbHOCTH JIOAEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCINECH:
MaTepualibHas TOYKa, MHEpLUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
WJICANIBHBIN Ta3, MOJEIHN CTPOCHUS Ia3oB, KUJIKOCTEH M TBEPABIX TEI, TOUCUHBIN
ANEKTPUUECKUH 3apsij NpU PEIICHUH PU3NYECKHX 3a]1ay;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPHM CTPOCHMS BEIECTBA M



ANEKTPOAMHAMUKU:  PAaBHOMEPHOE M  PaBHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBIKEHUE, CBOOOJHOE TMAaJICHHE TeJ, JBM)KEHUE IO OKPYXHOCTH, HWHEpLHS,
B3auMoOJielicTBUE Tel, U dy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE >KUAKOCTEN
U TBEPIBIX TEJ, U3MEHEHNE 00BhEMa TeJl MPU HarpeBaHUM (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHE, UCIAPEHHE, KOHIEHCAlMs, TUIaBJICHUE, KPUCTAIUIU3AIUs, KUIICHHE,
BJIQKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocyle, CBS3b MEXIy MapaMeTpaMud COCTOSIHHMS Tra3a B  H3oMpolieccax,
ANEKTpU3aIUs TeJl, B3aUMOJICHCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMKEHUE, UCMOJNB3Yys (U3NUYECKUE BEIUYUHBIL:
KOOpAMHATa, MyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEpPrus, MOTEHIHAIbHAS SHEPIusi, MeXaHudecKas
paboTa, MexXaHUYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIUYUH, UX OOO3HAYEHUS W EIUHHUIIbI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MUYECKUEe BEJIUYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBHXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUyHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThl, BHYTPEHHSS SHeprus, padbora rasa,
KO3(pGULIMEHT TMOJIe3HOTO JCHCTBHUS TEIJIOBOTO JABUTATENS; MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIHOJIB3YEMbIX BEIUYMH, UX
o003HaYeHUsT U E€IUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYI0 BEIMUUHY C APYTHMHU BEIUYNHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
aBJeHUs (IIPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsl, MOTEHINAN, Pa3HOCTh MOTEHIIMAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI HCHOJIb3yEMbIX
BEJIMYMH, UX OO0O3HAUCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMU BETMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONb3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUpHOTro Tarotenus, I, I u Il 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAaHUYECKOW DHHEPruM, 3aKOH COXPAHEHUs] HUMIYJIbCa,
MPUHLINN CYNEPHO3ULUA CHUJI, TPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCu€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpPEHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JABUKEHUS MOJIEKYII C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pas3inyarh CIOBECHYIO
(bopMYyJIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE M YCIIOBHS (TPaHMUIIbI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE NPUHIMUIIBI  JEUCTBUSL MalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBUSA UX O€30MACHOIO HCIOJIb30BaHUS B
MMOBCEIHEBHOM KH3HH;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEA0OBaHUI0 (DU3UUECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEpPEHHU, MpHU 3TOM
dbopmynupoBath mpobiieMy/3ajadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOIO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
(bopMyIHpOBaTH BHIBOBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUs U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUMN;

UCCNEIOBATh  3aBUCUMOCTH  MEXAy  (U3UYECKUMHU  BEIMYMHAMU  C
WCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(UKCHUpOBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BHJIe TaONUIl U rpadMKOB, AENIaTh BHIBOABI 10 PE3yIbTaTaM MCCIICIOBAHUS;

coOroaTh mpaBuia 0e30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro JSKCIEpPUMEHTAa, Y4EeOHO-HUCCIEOBATEIbCKON W TMPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHus;

pemiath pacuéTHbIE 3adadd C SBHO 3aJaHHOM (U3UYECKOW MOCIBIO,
UCTIOB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1aud
BbIOMpaTh (PU3UUECKYI0 MOJIEIb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOOXOoJIMMbIE Jisl €€ PElIeHUsl, MPOBOJUTh PACUYEThl U OLICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (PU3UUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEMPOTUBOPECUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKkue SBICHUS,

UCIOJB30BaTh  MpPU  pEHIeHMHM  y4eOHBIX  3a/Jlau  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALIUU
U MpEeJCTaBlICHUs] yUeOHOUW U HAYYHO-MOMYJISIpHOW MHGOPMALIUU, TOTyYSHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOTYy4aeMyt0 HHPOpMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIErO0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW >KU3HU
uisi obecriedeHus 0€30MacHOCTH MPU O0pallleHUuu ¢ MpudopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJisl COXPAHEHUS 370POBbSl U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH Cpeae;



paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPaAlMOHAIBHO pacCHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIINBI B PEIIEHHE paccMaTPUBAEMOM MPOOJIEMBI.

K kxoHny oOyuenus B 11 kjacce npeaMmeTHble pPe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PuU3NKU B (PopMHUpOBaHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUM, B MPAKTUYECKOW NESITEIBbHOCTU JIOJEH, HETOCTHOCTh U EIUHCTBO
(bu3MYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYCHHBIX (U3UYECKUX MOJCINECH:
TOYECUHBIN AJEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, SJIepHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sipa MpU pelieHUur (U3NYECKUX
3a1adyg;

pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOLECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOUM (PU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJCHCTBUE
MarHuToOB, JJICKTPOMarHuTHas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBIDXKYIIUMCS 3apsii, 3JIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCHpoCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U ToJsSpU3alUs  CBETa, JAUCHEPCUSl CBETa,
dhotornexkrpuueckuii 3pdext (hotodrddexT), cBeToBOE NaBiIeHNE, BOBHUKHOBEHUE
JUHEWYaToro CHEeKTpa aToMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMHUCHIBATh M3YUYCHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IUYHBIX  Cpel) U
ANEKTPOMArHUTHBIEC SIBJIIEHUS (MPOLECCHI), HUCMHOJb3ys (PU3UUYECKUE BEIMYHUHBI:
AIEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAMPSIKEHHE, AIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYILIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEeH, MEPUOJl U YacToTa
KojiebaHU B KoJebaTeIbHOM KOHTYpe, 3apsii W Cujla TOKa B Mpolecce
rapMOHUYECKUX OSJEKTPOMATHUTHBIX KoJieOaHMil, (OKYCHOE pacCTOSIHUE U
ONTUYECKAs] CHUJIa JIMH3bI, IPU ONUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKU
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUSI U €JAUHUIbI, YKa3bIBaTh
dbopmyIibl, CBS3bIBAIOLIME JAHHYIO (U3UYECKYIO BEJIUYUMHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBJICHUS U MPOLECCHl, HUCIOIb3YS
(u3nyecKre BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOIypaciiajia, SHEPrusl CBI3U
aTOMHBIX SIIEp, NpPU OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIOJB3YEMbIX BEIMYMH, UX OOO3HAUECHHS M EIUHUIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONINE JAHHYI (DU3UYECKYI0 BEIUYUHY C JPYTUMH BEIUYUMHAMU,
BBIYUCIISTh 3HAUEHUE (PU3UUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOILIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOIO U MapaJlIEIbHOTO
COEIMHEHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIa, 3aKOH 3JIEKTPOMarHUTHOU
MHIYKIINH, 3aKOH MPSMOJUHEHMHOTO PacrpoOCTpaHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITeHa st hororddexra,
3aKOH COXPAHEHUs JHEPryU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUs MacCOBOT0 4ucla, MocTylathl bopa,
3aKOH paJlMOaKTUBHOIO pacnaja, pu 3TOM pa3indyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHHE U YCJIOBUSA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENENATh HAMPABICHHE BEKTOPA UHIYKIIMH MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbI AmIiepa u cuibl JlopeHua;

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

BBITIOJHATh JKCIEPUMEHTHI MO MCCIEA0OBaHUI0 (DU3UUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBath mpobiieMy/3ajadyy M TUIOTE3y YYEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOIO OOOPY/IOBaHMS, MPOBOJAUTH OIBIT U
(bopMyIHpOBaTH BHIBOBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCHOJb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIEIOBAaTh 3aBUCUMOCTH  (PU3MYECKUX BEIUYHMH C HCHOJb30BAHUEM
NpSIMBIX WU3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATHh YCTaHOBKY, (UKCHPOBATH
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 JSKCIEpPUMEHTA, Y4EOHO-HUCCIENOBATEIbCKON U TMPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIBbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o00opynOBaHUs;

pemiath pacuéTHbIE 3ada4d C SBHO 3aJaHHOM (U3UYECKOW MOCIBIO,
UCIOJB3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,



HEOOXOoIMMbIE IJisI €€ pElIeHUs], MPOBOJUTh PACUYEThl U OIICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT0 3HaYeHUs (PU3UUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUN C OMOpod Ha HM3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKkue SABICHNUS,

UCIOJB30BaTh  MpPU  pEIIeHMHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU
U TpEeJCTaBIICHUs] y4eOHOU U HAYYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOTydYaeMyt0 HHPOpMAIIHIO;

OOBSICHSITh TMPUHLMIMBI JEUCTBUSL MAallWH, OPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX 0€30MACHOIO HUCMOIb30BAHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
uisi obecriedeHus 0€30MacHOCTH MPU O0palleHuu ¢ MpudoOpaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJisl COXPAHEHUS 370POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynme C BHIIOJTHEHUEM pA3IMYHBIX COIMAJIBHBIX POJIEH,
IJIAaHUPOBaTh PpabOTy TPYIIbl, pPalMOHAIBHO paCHpeneisTh OO0S3aHHOCTU U
MJIAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIIEHUE paccMaTPUBAEMOU MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KosnuuyecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Kontpoubnbie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. PUBUKA U METO/bl HAYUYHOI'O IO3HAHUSA
1.1 ®u3ukKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 brbamorexa LOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmnoreka [JOK
2.2 Hlusamiica ! https://m.edsoo.ru/7f41bf72
bubmnoreka [JOK
23 3aKOHBI COXPAHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmnoreka [JOK
32 OCHOBBI TCPMOHHAMHKL 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pasneny

24

Paznen 4. JIEKTPOJAUHAMUKA

bubmnoreka [IOK
4.1 DCKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN neKTpUYecKuil TOK. TOKHU B bubnnorexa [JOK
4.2 12
pAa3JIUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmeHnoBaHMe pa3iesioB U TeM undposbie
Ne i/m P Konrtpoabnsie | IIpakTnueckue (mupp )
NPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOAUHAMUKA
MaruautHoe nose. DIeKTpOMarHuTHas bubnnorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
21 MexaHuYeCcKUe U 31EKTPOMarHUTHbHIE 9 1 bubnuorexa [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
MexaHnYeCcKUEe U 31EKTPOMarHUTHbHIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmnoreka [IOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUUA OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUaIBLHOM TEOPUH 4 1 bubnuorexa [JOK
' OTHOCHUTEJIBbHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnnorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOW ONTHUKHU 6 hitps-//m.cdsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6mmoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE PO

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

Hroro no pasneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKHI 7 bubmuotexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O0o01maroiee MOBTOpEHNE 4 ngg;;f;igg}; £41c97c
Hroro no pasneny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeIe
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®usuka — HayKa O PUPOJE.
1 Ha o e Z 05 f 1 bubmuoreka [JOK
YHBIE METO/IbI IO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIIer0 MUpPA
Posne 1 MecTo ¢pu3uku B
) (hopMUPOBaHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4HOW KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JIIOAEH
MexaHuueckoe JBHKEHUE.
OTHOCHUTEIBHOCTH MEXaHHUYECKOTO bubmuoreka [JOK
3 1
nerxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpAMONIMHENHOE | bu6mmoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NTPSIMOJIUHEIHOE | bu6mmoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢
6 CBobOoaHOe mageHue. Y CKOpeHue | bubmmoreka [JOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHnelinoe aBUXEHUE.
7 I[p ’KEHHE MaTepHaIbHOU TOUKHU MO 1 bubmorexa [JOK
BIDKEHHE MAaTepUabHON TOUKH 1T
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun oTHOCUTENBHOCTH [ anumnes. 1 bubmmoreka [JOK




HNuepuuanpHble CUCTEMBI OTCUETA.
[Tepssiit 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Ipunuun

9 CYIEPIIO3UINYU cuil. BTopoii 3aKoH buGnnorexa LIOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HreroTona st MaTepuanbHOM TOUKU

10 Tperuii 3akon HeroToHa 114 bu6mmoreka [IOK
MAaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro TaroreHus. Cuna

11 TsKkecTH. IlepBas kocMuueckast bubmorexa [IOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoadunmenT tpenus.

13 Cuna CEH OTI/IBJICI?I/I(I:I pu ,Z[BPIE(GHI/IH buGnnorexa LIOK

p p https://m.edsoo.ru/ff0c3{76
TeJa B )KUIAKOCTH WJIU ra3e
[TocTynarenbHOe U BpalaTelibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO TEa. bubmmoreka [JOK
MowmenT cusl. [lieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tea
NMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYEK. bubmmoreka [JOK
Nmmynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBH)KEHHE
PaGoTta 1 MOIITHOCTH CHUITBIL.

16 Kunernueckast s3Heprusi MaTepuabHON bu6mmorexa [IOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 [TorenumanpHas 3Heprus. bubmmoreka [JOK




[MoTeHumanbHast 3HEPTHS YIPYTO
ne(popMUPOBaHHON MPY>KUHBI.
[ToreHumanbHast HEPrHs TeNa BOJIU3U
MOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHble 1 HEMOTEHIUATbHbIE
cuiiel. CBA3b pabOThI
HETOTEHIUATIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPIHH CUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEepPruu

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

19

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

20

KonrponsHas pabora o Teme
«Kunemaruka. /Ilnnamuka. 3aKOHbI
COXPAHCHUS B MEXaHHUKE)

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddyszus

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

22

Xapakrep ABUKEHUS U
B3aUMOJICICTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPIBIX TEI

23

Macca monexyi. KonnyectBo
BemtectBa. [loctositHHas ABoraapo

24

TemnoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. Illkana remneparyp




Lenbcus

WUneansusiii raz 8 MKT. OcHoBHOE

Bubnuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIeparypa Kak Mepa

%6 CpeIHe KHHETUYECKON YHEPTUn bubmmoreka [JOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JIaGoparopHas paboTa

73 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapamMeTpamu COCTOSIHUSI
pa3peKEHHOTO ra3a»

79 N3omnporneccel B HaealbHOM ra3e U ux Bubnuoreka [JOK
rpaduyeckoe mpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BnyTtpeHHss dHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObl e€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOI'O UJI€ATLHOTO
rasa

31 Bunel reruionepenaun Bubmorexa LIOK

https://m.edsoo.ru/ff0c5c36
VY enpHas TEMIOEMKOCTh BEILIECTBA.
32 KonunuecTBo TemioTel npu bubmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenade. AnuabaTHbIN mporecce

13 IlepBrlii 3aKOH TEPMOAVMHAMUKH U €TI0 bu6mmorexa [IOK
NPUMEHEHNE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc

34 HeobpaTumocTs IpoIieccoB B bubmmoreka [JOK




npupoje. Bropoit 3akoH
TEPMOJAUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Ipunnun neiictus u KI1J{ rermoBoit

Bubnuoreka [JOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KIT[{
37 DKosornyeckue mpoodIemMbl
TETUIOPHEPTETHKHU
18 O6o6maromuii ypok « MonekysipHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBaHue U KOHICHCAIHSL. bu6mmorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIoTHAS U OTHOCHTEIbHAS
41 BJIAJKHOCTH BO3/1yxa. HachleHHbIN bubmorexa [JOK
AYxa. = https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramnmnueckue u
4 amopdHbIe Tena. AHU30TPOIHS bu6mmorexa [IOK
CBOMCTB KpuCTaJIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTtayibl. COBpeMEHHBIE MaTepUAITBI
[TnaBieHre U KpUCTATUTA3AIIHS.
43 VnenbHas TemoTa riaBiIeHUs bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
Bubnuoreka [JOK
44 YpaBHEHHE TEIUIOBOTO OanaHca
P https://m.edsoo.ru/ff0c6820
45 DneKTpu3aius Tei. DIeKTPUUECKUI bubmmoreka [JOK

3apsan. JlBa BUa JJIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc




3apsi/ioB

[IpoBOIHUKHU, TUBTEKTPUKHU U

46 MOJIYIIPOBOIHUKH. 3aKOH COXPaHEHUS bubmorexa [IOK
yip ) p https://m.edsoo.ru/ff0c6bcc
3IEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3apsiioB. 3aKoH
47 Kynona. ToueuHbIH 3I€KTPUUECKUI bubmorexa [IOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTB DIIEKTPUYECKOTO
43 nosist. [lpuHnun cynepno3unuu bu6mmoreka [IOK
AJIEKTPUYECKUX NoeH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
Pabora crit 3eKTpoCcTaTHYECKOro
49 oiist. [Toreniua pPa3 ocC Bubmiorexa LIOK
nond. Ilorenmnuann. HOCTb
https://m.edsoo.ru/ff0c6f00
MOTEHI[NATIOB
IIpoBOAHUKY U AUIIEKTPUKU B
50 ) F;K OCTaTUYECKO op e bubmorexa [JOK
JIEKTPOCTATHY M IIOJIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTb
Bbubnuoreka [JOK
51 OnexTpoéMKocTh. KoHaencaTo
p a P https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH IIIOCKOTO
52 KOHJ€HCATOpa. DHEPIUA 3apHKEHHOTO bubmorexa [IOK
pa. p p https://m.eds00.1u/ff0c72c0
KOHJIEHCaTopa
53 JIaGoparophas pabota "M3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIIMIT NEWCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOMMMPOBAIHLHOTO

amrmapara, CTpyHHOT0 IIpUHTepa.
DnexTpocTaTUuecKas 3aluTa.




3azemiIeHHE AIIEKTPONPHUOOPOB

55

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

56

[TocnenoBarenbHOE, ApATIICIBHOE,
CMEIIaHHOE COeIMHEHHE
npoBOIHUKOB. JIaGopaTopHas paboTa
«M3y4yeHne cMenIaHHOro COeTMHEHUS
PE3UCTOPOB»

0.5

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

57

PaGoTta 1 MOIITHOCTH AJIEKTPUIECKOTO
Toka. 3akoH J[>oyins-Jlenna

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

58

3akon OMa Juist TOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«M3mepenne D/1C ncrtounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

0.5

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

59

PesepBHblitl ypok. KonTponbHas

y
pabota no Teme "DnexkTpoauHamMuKa' /
Bcepoccuiickas npoBepouHast paboTa

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

Oo6o0maromuit ypok
«DnexTpoanHamukay / Beepoccuiickas
poBepoyHas paboTa

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNEeKTPOHHAs! TPOBOJIUMOCTb TBEPIBIX
METaJIOB. 3aBUCHUMOCTE
COMPOTHUBJICHUSI METAJIOB OT
TemiiepaTypbl. CBEpXIIPOBOIUMOCTh




62 DNEeKTpUUECKUI TOK B BaKyyMe. |
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TomynpoBOAHUKH, UX COOCTBEHHAS U

63 IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA 1 bu6mmoreka [IOK
p—n-nepexoza. [loaynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
npubOopHI
DNEKTpUUECKUN TOK B pacTBOPax U

64 paciuiaBax 3J€KTPOJIUTOB. | bu6mmorexa [IOK
DNEeKTpOoNIUTHYECKAs! AUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
OnexTponu3
DNEeKTPpUYECKUM TOK B rasax.

65 CamMoCTOsITeNTbHBINA U | bubmuoreka [JOK
HECaMOCTOSTENbHBIN pa3psax. MoiHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpudeckue npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE | bu6mmorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonrponsHas pabora o Teme

67 «Qnekrpocraruka. [TocTosHHBIH | bu6mmoreka [IOK
JJIEKTpUYECKUl TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

68 PezepBHblil ypok. O0o0maronmii ypok | bu6mmorexa [IOK
o reMaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
[
Jrj;_n Tema ypoxa Bcero Konrpoantie | - Hpakririeckite il:;:ennﬂ :)lgl?al;?;;eeﬂbﬂme
padoThbI padoThbI pecypenI
[TocTostHHBIE MATHUTHI U X

1 B3auMojieicTBUEe. MarHuTHOE ToJIE. | bubmuoreka [JOK
Bekrop MaruuTHOM MHAYKUMH. JInMHUK https://m.edsoo.ru/ff0c9778
MAarHuTHON UHAYKIIUU
MarauTHO€ 1oJIe MPOBOIHHUKA C

) TokoM. OnbIT Dpcreaa. 1 bubmmoreka [IOK
B3anmoaeicTBrue NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIaGopatopHas pabota «3yuenue | 1 bu6mmoreka [IOK
MAarHUTHOT'O IO KaTYILIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOT'O MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JIaGoparopHas paboTa | | bu6mmorexa [IOK
«HccnenoBanue AeMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JleficTBMEe MarHUTHOTO MOJIS Ha

5 JBUKYLIYIOCS 3apsSyKEHHYIO YaCTHILY. | bu6mmorexa [IOK
Cuna Jlopenmna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomMaruuTHas UHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHaAyKiuu. I1C 1

WHIYKUUU. 3aKOH 3JIEKTPOMAarHUTHOMN




nHaykuuu Gapanes

JIaGoparopHas paboTa
«HccnenoBanue ABICHUS
3JEKTPOMArHUTHON UHIYKIIUNY

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

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. J1C caMOMHAYKINH.
OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE T10JIe

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

TexHuueckue yCcTponuCcTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
MHIyKIHAOHHAs [1eYb

10

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMArHUTHAS HHIY KIS

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas pabora o Teme
«MarnurtHoe 1ouie.
DNeKTpOMarHuTHasi UHIYKLIUSD

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00o/1HBIE MEXaHUYECKUE
Konebanus. ['apMoHnUuecKue
KosieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHHIH.
IIpeBpamienue saepruu

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIx KojeOaHHii rpy3a Ha
HUTH OT JUITMHBI HUTU ¥ MacCChI TPy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE

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




ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeabHOM KOJIeOaTeTbHOM KOHTYpE.
AHaNorust MeXJ1y MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMU KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS PHEPTUHU B UJCATEHOM
Kosie0aTeIbHOM KOHTYpE

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

16

[IpencraBnenue o 3aTyxarmmx
KoseOaHusx. BeIHyXIeHHBIC
MexaHHYeCKHe Konebauus. Pe3onanc.
BrIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE
KoJeOaHus

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

17

Ilepemennsblii Tok. CHHYCOUJAIBHBIN
IEpEMEHHBIN TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaIpsKEHUs

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponusBoactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
[IPUMEHEHHUE IEKTPUIECKOr0 3BOHKA,
reHeparopa IepeMeHHOro ToKa,
JIMHUU 3JIEKTpoIepesad

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

20

DKOJIOTMYECKUE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ucnons3oBaHus
3JIEKTPOIHEPTUU B MIOBCEIHEBHON
KHU3HH




MexaHnudeckue BOJIHBI, YCIOBHS
pacmnpoctpanenus. [lepuoa. Ckopoctb

Bubnuoreka [JOK

21 pacnpoCTpaHEeHUs U JUIMHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[lonepeunsle ¥ MPOIOIBbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
ONEKTPOMAarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubmorexa [JOK
https://m.edsoo.ru/ff0ccfe0
AJEKTPOMAarHUTHBIX BOJIH
[TpuHIMIBI paguoCBsI3U U
24 TeneBuacHusA. PazButue cpeacts
cBs13u. Pagunonokanust
)5 Konrponsnas padora «Konebanus u bu6mmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpoCTpaHEHUE
%6 CBETa B OJHOPOJHOM Cpejie. bubmmoreka [JOK
ToueuHsbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTrpaxxeHus ceera. [loctpoenue bubmorexa [JOK
. https://m.edsoo.ru/ff0cd4e0
n300pa’keHH B TUIOCKOM 3epKalie
IIpenomienue ceera. [lonHoe
)3 BHYTpEHHee oTpakeHue. [IpenenbHblil bubmmoreka [IOK
YIT'OJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUS
29 JIaGopatopHas pabora «3mepenue bu6mmorexa [IOK
[0oKa3arelis MPEeJIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoenue n3o0paxeHuii B bubmmoreka [JOK




nuH3e. opmyJiia TOHKOH JIMH3BL.
YBenuueHue JuH3bI

https://m.edsoo.ru/ff0cddle

JIaGoparopHas paboTa

31 «HccnenoBanue CBONCTB
M300paXeHUI B TUH3AX)
Hucnepcus cera. CnoxxXHbIA COCTaB
0 6enoro csera. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
1 Wntepdepennus cera. Audpaxius bubmmoreka [IOK
cBeta. [ludpakinuonHas pemeérka https://m.edsoo.ru/ff0ced22
34 Ilonepe4HOCTh CBETOBBIX BOJIH. bu6mmorexa [IOK
[Tonsapusanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre npuOOPHI U yCTPOUCTBA U
yCIIOBHA UX O€30MaCHOTO MPUMEHEHUS
I'panu1IbI MPUMEHUMOCTH
36 KJ1laccuuecko Mexanuku. [loctynarsl bubmmoreka [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH.
Bu6nuoreka [JOK
37 3ameIeHe BpEMEHU U COKpallleHHe
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprust U UMITYJIbC PEISITUBUCTCKON
. bu6mmorexa [IOK
38 yacTULbl. CBS3b MACCHI C SHEPTUEN U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrusl MOKOs
Konrponsnas padora «OnTHKa.
. bubmmoreka [IOK
39 OcHOBBI CIENIMATIBHOM Teopun

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ff0cf610




®oronsl. opmyina [Inanka. DHeprus

Bubnunoreka [JOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBbITHE U HCCIIENOBAHUE Eu6 [IOK
HOINOTEKA
41 orod(dpderra. OnwiTer A. T'.
b b https://m.edsoo.ru/ff0cffc4
Cronerosa
3akonsl hoToddhdexra. YpasHeHue
42 SﬁHmTegl)Ha H(lf)lq)(pOTOE)(b(geKTa bubmmorexa LIOK
a ) https://m.edsoo.1u/ff0d015¢e
«Kpacnas rpanuna» gorosdexra
Hasnenue cBera. OnwiTh [1. H.
43 JlebGeneBa. XMHYECKOE NEWCTBHE buGnnorexa LIOK
ACBa. a https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoiucTsa u
44 MPaKTUYECKOE MPUMEHEHHUE:
(b oTorIeMeHT, POTONATUHK,
COJTHEYHas OaTapesi, CBETOIUO]T
45 Pemrenue 3amau no reMe «IJI€MEHTEI Bubnuoreka [JOK
KBAaHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monennb aroma Tomcona. OmBITEL
46 Pesepdopna o paccessHuio o-4actu bubmorexa [JOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHas MOJ€enb aTOMa
Bubnuoreka [JOK
47 IToctynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
WN3nyuenne u nornomenue ¢GpoTOHOB
48 i} H};[e €X0JIe aToMa C O, H(()I;o OBHA buGnnorexa LIOK
P pexoi o 8 P https://m.edsoo.ru/ff0dOafa
SHEpTruu Ha apyroil. Buasl criekTpoB
BomnHoBEIEe cBOMCTBA YacTull. BOJIHEI
. bubmuoreka [JOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOM yanu3M. CloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JIYUYCHUC

50

OTKpbITHE panOaKTUBHOCTU. OMBITHI

Pesepdopaa mo onpenenenuo cocrapa

PAAOAKTUBHOI'O U3JTYYCHUA

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

51

CgoiicTBa anbda-, 6era-, ramma-
u3ily4eHus. BausHue
pPaAMoOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnazn. ['aMma-usinydeHue

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B SpE.
Snepusle peakuuu. A nepHblil
peakrop. [IpobneMsbl, EpPCIeKTHBHI,
9KOJIOTMUYECKUE ACIIEKTHI IAEPHOI
SHEPreTUKU

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

54

OnemeHTapHble YacTULIbl. OTKpbITHE
no3UTpoHa. MeTo bl HaOMIOIeHUS U
perucTpanyy 31€MEHTapHbIX YaCTHLL.
Kpyrasiii cton «@yH1aMeHTalbHbIE
B3auMozeicTBusa. EAMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

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

55

Oransl pa3BUTUS aCTPOHOMHUHU.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YECHHUE aCTPOHOMMHU. Bug
3BE31HOrO HeOa. Co3Be3us, ApKHUe
3BE3/bl, TUIAHETHI, UX BUJIUMOE
neuxeHue. ConHeuHas cucreMa




56

Connue. CosnHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3]T

57

3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI I1aBHOU
IIOCJIEI0BATEIbHOCTU. BHYTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
IIPEICTABICHMSI O IPOUCXOXKIEHUU U
sBosrony CosHIa U 3BE3]

58

Mineunsiii IlyTe — Hama 'anakTuka.
ITonoxxenne u nBuxenue CosHua B
lanaxruke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TaJaKTUK

59

Bcenennas. Pa3z0eranue rajnakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydeHue.
MerTarangakTuka

60

Hepeniennsie npobiaeMbl aCTPOHOMUU

61

KonrtponbHas pabota «DneMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

62

O6o6maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COIMATIbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyesoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOM KapTUHE MUPA

64

O6o06maromuit ypok. Posib




¢usnveckoii Teopun B HopMupoBaHUH
MPECTaBICHUN O (PU3NIECKOM
KapTHHE MHUpa

O6o6maromuii ypok. Mecrto
65 ¢u3nvecKkoil KapTUHBI MHUpa B 001IEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEICTABICHUN O IIPUPOAC

66 PesepBHbIil ypok. MarHutHoe 1oie.

DneKTpoMarHuTHasi UHAYKIUs

PesepBubiit ypok. Ontuka. OCHOBBI
67 CIEMAIbHON Teopun
OTHOCHUTEJIBHOCTH

Pezepnsiii ypok. KBantoBas ¢usnka.
68 DneMeHTHl aCTPOHOMUU U

acTpo(u3uKu

bubmnoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMBbBI

10 KVIACC

Kon
NMpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero oopa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax poidb U MeCcTo (HU3UKU B
(GhOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KAapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B IMPAKTUYECKON JEATEIbHOCTH

Jmonen

10.2

VY4YuTHIBaTh TPaHUIIBI IPUMEHEHUS U3YUCHHBIX (PU3UYECKUX MOJEINeH:
MaTepualibHasi TOYKa, MHEpIUalbHas CUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACATBHBIN T'a3; MOJEIN CTPOCHUS ra30B, KUIKOCTEN U
TBEPABIX TEJ, TOYEUYHBIM JJIEKTPUYECKUN 3aps] — IpU PELICHUH

buznYecKuX 3a1a4

10.3

Pacnio3naBath Qusnueckue sBIeHUs (MPOIECCHI) U OOBSCHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISAPHO-KMHETUYECKON Teopuu
CTPOCHHUS BEIIECTBA M  JJIEKTPOAMHAMHUKHU: pPAaBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE IBWXECHHE, CBOOOJHOE TaJCHHE
TeJ, JBW)XKEHUE MO OKPYKHOCTH, WHEpLHUs, B3aUMOJECUCTBUE TEII,
muddysusi, OpOYHOBCKOE IBIIKEHHE, CTPOCHHUE IKUIAKOCTEH U
TBEPABIX  Tel, HW3MEHEHHe o00béMa Ten TMpH  HarpeBaHUU
(oxJaxxJaeHuu), TEIIOBOE paBHOBECHE, HCHApEHUe, KOHJEHcalus,
MJABJICHUE, KPUCTAJUIM3alMUs, KHUIEHUE, BIAXHOCTh BO3/yXa,
MOBBILICHUE JaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE,
CBSI3b MEXJAYy IapaMeTpaMu COCTOSIHHUS Ta3a B M30IpOIEccax;

QJICKTpU3alus TCI, B33PIMOI[€I>1CTBH€ 3apaa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBIDKEHHE, UCHONb3yd (uznueckue
BEJIMYUHBI: KOOPJAMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJbC Tella, KUHETUYECKas OHEPIus,
NOTEHIMAbHAsT OJHEPrHs, MeXaHudeckas paloTa, MexaHHUYECKas
MOIITHOCTh; PY ONMCAHUH MPABUIBHO TPAKTOBATH (PU3UYECKHIA CMBICI
UCTIONBb3YEMBIX BEIMYUH, MX O00O3HAueHWs W EAWHUIBI, HAXOAUTh
(bopMyIIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMH

BEIn4YnHaMu

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOIICTBA TE€I U TEIIOBBIC




ABJICHUS, UCHONB3ys (U3MUECKHE BEIWYMHBI: JaBJICHHE Tras3a,
TeMIEpaTypa, CpEAHsAs KUHETHYECKas JHEPIUs XaOTHYECKOIo
IBIJKCHUS MOJIEKYJ, CpPEIHEKBAJApPAaTUYHAS CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprus, pabota Ta3a,
KOA((UIIUEHT TMOJIEe3HOr0 JEHCTBUS TEIUIOBOTO JIBUTATENs; IpH
OIMCaHUHU IIPaBUJIBHO TPaKTOBAaTh buznyeckuit CMBICJI
UCIOJb3YEMBIX BEIWYHMH, UX OOO3HAUYECHHS U EIUHHIIBI, HAXOIUTh
(opMyIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTHMH

BCIIMYHUHaAM

10.6

OnuceiBaTh M3y4YEHHBIE JJIEKTPUUECKHE CBOWCTBA BeIleCTBA U
ANEKTPUYECKUE  SBIICHUs  (MPOILECCHI), WCHONB3ys  (pusmdeckue
BEJINYUHBI: JNEKTPUUYECKUNA  3apsij, 3JEKTPUYECKOE  TIOJIe,
HaIpsOKEHHOCTh  MOJS, MOTEHLHAN, Pa3HOCTh IOTEHLHUAJIOB; TMpH
OMMKMCAaHUU TIPABWIHLHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3YEMbIX
BEeIMYMH, WX OOO3HAYCHHUS W CIUHUIBI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONIME JAHHYIO (HU3MYECKYI0 BEIUYHHY C JAPYyTUMHU

BEIn4YnHaMu

10.7

aHATM3UpPOBaTh (PU3MUYECKUE TPOLECCHl M SIBICHUS, HCHOJb3YS
¢u3nvecKkre 3aKOHbI U MPUHLUIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXPAHEHUS MEXAHUYECKOM JHEPIUH,
3aKOH COXPAaHECHUS UMIIYJIbCA, IPUHLIUI CYNEPIO3ULIUN CUJI, IIPUHIINII
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM  OTCUYETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHUs BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEW KUHETUYECKOM SHEPrUU TEIUIOBOIO JBHYKEHUS MOJIEKYNI C
aOCOJIOTHON TeMIEpaTypo, MEpBBI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPAaHEHHUsl DJJIEKTPUUYECKOTo 3apsaa, 3akoH Kynona; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOe

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

10.8

OOBSACHATH OCHOBHBIC MPHUHLUIBI JEHCTBUA MaIllUH, TPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3luyaTh YCJIOBUS MX O€30MacHOTO

HUCIIOJIb30BaHUA B HOBCC,Z[HCBHOP'I KU3HHU

10.9

BBITIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUI0 (PU3NYECKUX SBICHHUNA U
MIPOLIECCOB C MCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHHI; TIPH
3ToM (opmynupoBaTh mpodiieMy (3amady) W TUNOTE3Y Yy4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OIBIT U (HOPMYITUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJISITB npsAMbIC W KOCBCHHBIC HW3MCPCHUA (I)I/I3I/I‘-I€CKI/IX

BEJIMYUH; MPHU ATOM BBHIOMpATh ONTUMAIIBHBIA CIOCO0 HM3MEpPEHHS U




HUCIIOJB30BaTh U3BCCTHHIC MCTOIbI OLICHKN HOFpGLHHOCTCﬁ I/IBMCpeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXAY (PHU3HMUECKUMH BEIMYUHAMU C
HCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHMM; IPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PUKCHpPOBAaTh pe3yNnbTaThbl MOJYYCHHOH 3aBHCHMOCTH
(¢u3NYeCKUX BEIMYUH B BUJE TaONUI U TPapHKOB, A€IaTh BHIBOJBI O

pe3yjibTaTaM UCCICAOBAHUA

10.12

CoOnromate mpaBuwiia  0e30MacCHOTO  TpyJa TpU  POBEICHHUH
UCCIICIOBAaHUM B  paMKax y4yeOHOro SKCIepUMEHTa, Yy4eOHOo-
MCCIIEIOBATENICKOM M NPOEKTHOW AEATENbHOCTH C HCHOJIb30BAHHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOpaTOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aaHHOM (hPU3MYECKON MOJEIbIO,
UCTIONB3Yys (PU3MUECKUE 3aKOHBl M TNPHUHIMIIBI, HAa OCHOBE aHajIHM3a
yCIOBHUSA 3alaud  BBIOMpaTh  (PU3MUYECKYIO MOJENb, BBIACIATH
¢u3nveckre BETMUMHBI U (POPMYIIbI, HEOOXOIUMBIE Il €€ peleHUs,
MIPOBOJIUTH PACUYETHI U OLEHUBATH PEATbHOCTD MOJIYYEHHOTO 3HAUYECHUS

(bu3HYECKOI BETUINHBI

10.14

Pemars Ka4ueCTBEHHBIC 3a7a4u: BBICTPAUBATh JIOTUYECKH
HENPOTUBOPEUUBYIO LIETIOYKY PACCYXKIAEHUW C ONOPOW HA HU3yUYECHHBIE

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

10.15

Hcnonp3oBaTh MNpU  pelICHHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJIOTUU JUIsL TOHMCKa, CTPYKTYPHPOBaHUS,
MHTEpHpEeTallud M MPEACTABICHHUS y4eOHOM W Hay4HO-IOIMYJISPHON
uHpOpMaLUY, TOTYYSHHOM W3 Pa3TUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJM3UPOBATh MOTyYaeMylo HH(POpMaIUIo

10.16

[TpuBOANTE TpPUMEpPBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPY>KAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

10.17

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B TOBCETHEBHOM
KHU3HH ISl o0ecriedeHns: 0€301MacHOCTH IpU 00palleH!H ¢ MpudopaMu
U TEXHUYECKUMM YCTPOMCTBAMHU, JUIsi COXpPAHEHHUs 3I0pPOBbI H

COOIOICHHSI HOPM JKOJIOTHUECKOTO TIOBEJICHHUS B OKPYKAIOIICH cpee

10.18

PaGoTtaTe B rpymnme ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX pPOJIEH,
IUTAaHUPOBaTh  pabOTy  TPYMIbI, pPALUOHAIBHO  PACIPEAEsATh
00s3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyalUsX, aJCKBaTHO OLCHMBATh BKJIAJ KaXXJOT0 M3 YYaCTHHUKOB

TPYNIBI B pEeLICHHE paccMaTpuBaeMoil mpoOaembl




11 KUIACC

Kon
NMpoBepPsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOMM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero oopa3oBaHus

JleMOHCTpHpOBaTh Ha TpUMEpPax poidb U MecTo (HU3UKU B
(OpMUPOBAaHUH COBPEMEHHOW HAyYHOW KAapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IMPAKTUYECKON JEATEIbHOCTH

JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUpa

11.2

VY4YuTHIBaTh TPaHUIIBI IPUMEHEHUS U3YyUCHHBIX (PU3MYECKHX MOJEINeH:
TOYEYHBIN JJICKTPUUYECCKUN 3apsijl, sACpHas MOJEIb aToMa, HyKJIOHHAs

MOJIEJIb AaTOMHOTO Siipa MPH peIeHNH GU3NIeCcKUX 3a1a4

11.3

Pacnio3naBath ¢u3nueckue sBIEHUS (MIPOLECCH) U OOBSICHATH MX Ha
OCHOBE  3aKOHOB  DJICKTPOAMHAMUKM M  KBAaHTOBOH  (pusmkw:
AJIEKTPUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JNEUCTBUSA TOKa, B3aUMOJCICTBUE MarHMTOB,
AJIGKTPOMArHUTHAsE WHAYKLUS, JEHCTBUE MArHUTHOTO TIOJIi Ha
NPOBOJHUK C TOKOM W JBWXKYUIMHCA 3apsl, 3JIEKTPOMAarHUTHBIE
Kose0aHus W BOJHBI, MPSIMOJMHEHHOE pacHpOCTPaHEHUE CBETa,
OTpaXEHHEe,  TpeloMIIeHHe, UHTephepeHus, Audpakuus U
MOJISIpU3aLUsl CBETa, AMCIEPCUsl CBETa, (DOTORIEKTPUUYECKHH APPeKT
(poroaddexr), cBeToOBOE MaBleHHWE, BO3HHKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJAOpPOJA, E€CTECTBEHHass M  HCKYCCTBEHHas

PaaOaKTUBHOCTDb

11.4

OnuceiBaTh H3y4YEHHBIE CBOMICTBA  BEIIECTBA  (RJIEKTPUUECKHE,
MarHMTHbIE, ONTHUYECKUE, DJIEKTPUUECKYIO ITPOBOAMMOCTD Pa3INYHbIX
Cpel) W DJIEKTPOMArHUTHBIE SBJIICHUSI (TMPOLECCHI), HUCIONb3Ys
¢usnyeckue  BEIMYMHBL:  DJIEKTPUYECKHH  3apsa, CuWiIa  TOKa,
ANEKTPUYECKOE  HANPSIKEHUE,  IEKTPUYECKOE  CONPOTUBIICHHE,
pasHocTh moteHumanos, J/IC, pabora Toka, MHIYKIHUS MarHUTHOTO
nojsi, cuiaa Amrmepa, cwia JlopeHna, HMHIYKTUBHOCTh KaTyIIKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IOJIEH, MEepUoJ U YacToTa
KosiebaHui B KoJIeOaTeIbHOM KOHTYpE, 3apsi U CHila TOKa B Ipoliecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX KoJIe0aHUH, ¢dokycHoe
paccTosiHUE W ONTHUYECKas CWJIa JIMH3bI;, NPU OMNMCAHHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJNB3YEMBIX BEIUYMH, HX
00O3HAaYeHHUS W C€IUHMIBI;, YKas3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE

JaHHYIO (PU3HUYECKYIO BETUUMHY C IPYTHMMHU BEIIMYMHAMHU




11.5

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI, UCTIOIb3YS
¢usnyecKkne BEIUMYMHBI: CKOPOCTHh 3JEKTPOMArHUTHBIX BOJH, JJIHHA
BOJIHBI M 4YacTOTa CBETa, HHEPrusi MU UMIYJIbC (OTOHA, MEPHOJ
nojypacmnana, SHEprus CBSI3M aTOMHBIX sA€p; IpU ONMCAaHUHU
MPAaBUIIBHO TPAKTOBATH (PU3UYECKUIN CMBICI HCIIOIb3yEMbIX BEIHYUH,
ux 0003HAYCHHUS U EIUHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
TaHHYIO0 (QU3NYECKYI0 BEJIHUUMHY C IPYTMMH BEIMYMHAMH, BEIUUCIIATD

3HauYeHHUE (PU3NYECKON BETUIHHBI

11.6

AHanu3upoBath (U3MYECKHE TPOLECCHl U  SIBICHUS, HCIIONIb3YS
¢usnyeckue 3aKOHBI M HpUHOUIBL  3akoH OMa,  3aKOHBI
[IOCJIEIOBATEIILHOTO M IMAapaUIeJIbBHOIO COEAUHEHUS IIPOBOJHUKOB,
3akoH Jlkoyns — JleHua, 3aKOH 3JEKTPOMATHUTHOM MHIYKLMHU, 3aKOH
MIPSAMOJIMHEMHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHME  OUWHINTEHHA  JUId
¢dorodddexra, 3aKOH COXpaHEHUS DHEPIHM, 3aKOH COXPAHEHHS
UMIIYJIbCA, 3aKOH COXPAaHEHMsS JJIEKTPUYECKOrO 3apsna, 3aKOH
COXpaHEHUS  MaccoBOoro 4ucia, Imocrynarel  bopa, 3akoH
pagMOaKTUBHOIO paclana, IpH OTOM pa3auyaTb CJIOBECHYIO
(OpMyIIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUSA

(rpanu1bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJISITB HalpaBJICHUC BCKTOpa HWHAYKIIMU MArHUTHOI'O TI0JIA

IIPOBOAHMKA C TOKOM, CUJIbl AMniepa u cuibl JlopeHna

11.8

CTpOI/ITB 1 OIIKMChIBATDH I/I306pa)KGHI/IC, co3aaBacMo€  IMIIOCKHM

3€pKajiOM, TOHKOW JIMH301

11.9

BBITIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEAOBAHUI0 (PU3NYECKUX SBICHHUNA U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; TIPH
3ToM (opmynupoBaTh mpodiieMy (3amady) W TUNOTE3Y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OIBIT M (HOPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBisITh TpsSMbIE W KOCBEHHBIE H3MEPEHUs (PUINUYECKUX
BEJIMYUH; MPHU ATOM BBHIOMpATh ONTUMAIIBHBIA CIOCO0 HM3MEpPEHHS U

HUCIIOJB30BaTh U3BCCTHBHIC MCTOAbI OLICHKN HOFpGLHHOCTCﬁ I/IBMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3HUECKUX BEJIWYHH C HUCHOJIH30BAHHUEM
NpSAMBIX ~ M3MEPEHUM; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3UUYECKUX
BEJIMYUH B BUJE TaOJIHIl ¥ TPapUKOB, J1EaTh BHIBOJBI 110 Pe3yJIbTaTaM

HUCCICI0OBaHUA

11.12

CobmionaTte mpaBuia 0O€30MacHOrO TpyAa IMpH  MPOBEACHHUH




UCCIIEIOBAaHUN B paMKax Y4YeOHOro »JKCIIEpUMEHTa, Y4eOHO-
MCCIIeI0BATEIbCKOM M MPOEKTHON JEATENBHOCTU C HUCIIOIb30BAaHUEM

M3MEPUTENBbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PyJ0BaHHS

11.13

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOM (DPU3MYECKON MOJEIbIO,
UCTIONB3Yys (PU3MUECKUE 3aKOHBl M TNPHUHIMIIBI, HAa OCHOBE aHajIHM3a
yCIOBHUSA  3alaud  BBIOMpaTh  (PU3MUECKYIO MOJENb, BBIACIATH
¢du3nveckre BETMUUHBI U (POPMYIIbI, HEOOXOIUMBIE Il €€ peleHUs,
MIPOBOJIUTH PACUYETHI U OLEHUBATH PEATbHOCTD IMOJIYYEHHOTO 3HAUYECHUS

(bu3HYECKOI BEITUINHBI

11.14

Pemars Ka4ueCTBEHHBIC 3a7a4M: BBICTPAUBATh JIOTUYECKH
HENPOTUBOPEUUBYIO LIETIOYKY PACCYXKIAEHUW C ONOPOW HA HU3yUYECHHBIE

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

11.15

Hcnonp3oBaTh MNpU  pelIeHHMH YYEeOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsL TIOHMCKa, CTPYKTYPHPOBAHUS,
MHTEpHpeTallud M MPEACTABICHUS y4eOHOM W Hay4HO-IOIMYJISIPHOMN
uHpOpMAaLUY, TOTYYSHHOM M3 PAa3TUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJM3UPOBATh MOTyYaeMylo HHPpOpMaIUio

11.16

OOBSICHATh NPUHIMITBI JCHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOKMCTB; pa3nyaTh YCIOBUS WX OE30MACHOTO HCIOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[TpuBOANTE TPUMEpPBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT U

11.18

Hcnonb30BaTh TEOpETUYECKUE 3HAHUS MO (DU3MKE B TOBCETHEBHOM
KHU3HH IS o0ecriedeHns 0€301MacHOCTH U 0OpalleH!H ¢ MpudopaMu
U TEXHUYECKUMM YCTPOMCTBAMHU, JUIsi COXpPAHEHHUs 3I0pPOBbI W

COOIOICHHSI HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpee

11.19

PaGotath B rpymme C BBIIOJTHEHHEM DPA3IUUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh ~ paboTy  TPYIIbI,  pPalMOHAIBHO  PACIpENeNATh
O053aHHOCTH M IUIAHUPOBATh JICATEIBHOCTh B  HECTAHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLICHMBATh BKJIAJ KaXJOrO0 U3 YYaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBAaEMOM MPOOIIEMBI




INPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

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  IIpolecce

MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (pu3mke

1.2

MognenupoBanue (pU3MUYECKUX SBICHUH U
npoueccoB. Hayuneie runoressl. uznueckue
3aKOHBl U TEOpUHU. I'paHUIBI NPUMEHUMOCTH
buznIeCKux 3aKOHOB. [Ipunnun
coorBeTcTBUs. Pomb M MecTo (QU3MKH B
(dbopMupoBaHUH COBPEMEHHOMN HAay4YHOU
KapTUHBI MHpa, B [IPaKTUYECKOU

EeITeIbHOCTH JII0ICH

MEXAHUKA

##HPar#KITHEMATUKA

2.1.1

MexaHu4deckoe JABMKXCHUC. OTHOCHUTENBHOCTh
MEXaHUYCCKOT'O ABUXKCHUA. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, CKOpoOCTh (CpeaHss CKOPOCTb,
MTHOBEHHAass  CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOYKHU, UX MPOEKIMU Ha OCH
CUCTEMBI KOOpJMHAT. Cnoxenue

MIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
IIPSAAMOJIMHENHOE JIBUKECHUE. I'padpuku
3aBUCUMOCTH KOOpPJHHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u IepeMeeHus

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU




CBobOogHOE mazieHne. Y CKOpeHrue CBOOOHOTO

naacHus

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

[{eHTpOCTpEMUTEIIEHOE YCKOPEHHE

Texuuueckue YCTPOWCTBA: CIIUJIOMETD,
JIBIKEHUE CHapsOB, LENHBIE U PEMEHHBIC

nepenayn

IIpakTrueckue paboTHI. N3mepenune
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOILICHUS MEXKIYy IIyTSIMU, IIPOUIECHHBIMU
TEJIOM  3a  IIOCJICIOBAaTEIbHBIE  PaBHBIC
IIPOMEKYTKH BPEMEHHU TP PAaBHOYCKOPEHHOM
JBH)KEHUU C HA4YaJIbHOM CKOPOCTBIO, PABHOMU
Hymo. M3ydeHne nBUKEHUs LIapUKa B BS3KOU
xKuakoctu.  M3ydenwe — OBUMKEHUsA — Telna,

OpOLIEHHOTO TOPU3OHTAIBHO

2.2

###Pari## IMUHAMUKA

2.2.1

[TpuHIIMn OTHOCHUTEJIBHOCTH T'anmnies.
IlepBeiii 3akoH Hbrorona. HMHepuuanbHbie

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHiun cynepno3unuu

CHJI

223

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

MaTCpHUAJIbHBIX TOUCK

224

3aKoH BCEMUPHOrO TsroTteHus. Cumna TSKECTH.

[TepBas kocmuyeckast ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHus

CKOJIBXXCHUA u CHJIa TPCHUA IIOKOA.

Koaddutment tperus. Cuiia cOnpoTUBICHHUS




IIpU ABUXKCHUU TECJIa B X KUAKOCTH HUJIN T'a3C

2.2.7

HOCTynaTCHBHOG " BpPaIaTCJIbHOC ABHUKCHUC

abCoOTHO TBEPOTO Tea

2.2.8

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BPAlLlCHMUS.
[Ineqo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

229

TexHuueckue  yCTpPOMCTBA:  MOJIUIMITHUKY,

ABHUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Tpaktuyeckue paboTel. M3yueHue NBUKEHUS
Opycka 10 HAaKJIOHHOH IUIOCKOCTH TIOA
JNEHUCTBUEM HECKOJIbKUX cuil. MccnenoBanue
3aBUCUMOCTU CWJI YNPYTIOCTH, BO3ZHUKAIOLIUX
B nehopMUpyeMOl TpYyXHHE U PE3UHOBOM
oOpasue, OT BEJIWYMHBI UX JeopMaluu.
HccenenoBanue yciioBUl paBHOBECHS TBEPAOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

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

NMmyneCc MaTepUalbHOM TOYKH, CHUCTEMBI

23.1 MaTepuaibHbBIX TOYeK. HMmmynbsc cuisl u
M3MEHEHNE UMITYJIbCa Tela
3 3akoH coxpaHeHus wummyiasca B HCO.
o PeakTuBHOE ABUXKEHUE
233 Pab6ota cuibl
234 Mo1HOCTb CHIBI
535 Kunernueckast 3Heprus MaTepuanbHON TOUKH.
o TeopeMa 0 KHHETUYECKOU YHEPTUU
[TorenumaneHass dHeprud. IloTeHuuManbHas
36 SHEprus yIpyro nepopMHUpPOBaHHON
o npyxuHsl. IloTeHuunanbHas >3Heprus Tena
BOJIM3U OBEPXHOCTH 3EMIIH
[loTeHuManbHble U HENOTEHLUAIbHBIE CHUIIBI.
537 CBs3b pabOTBl HEMOTCHUMAIBHBIX CHJI C

N3MCHCHHUECM MEXaHHYeCKOM OHCpPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUSA




MEXaHUYECKON SHEPTrUuu

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUS
539 TexHuueckue yCTpPOWCTBA: IBUKEHUE PAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. M3yueHue CBsI3U
5310 CKOpPOCTEM Tel IpU HEyIpyrom yzape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI €

U3MEHEHHEM MEXaHHMYSCKOM SHCPTUU TCJia

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

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

3.1.1

OcHOBHBIE MOJIOKECHHUS MOJICKYJISIPHO-
KUHETHYECKON TEOPHUH. BbpoyHoBckoe
nskenue. uddysus. Xapakrep IBUKECHUS U

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

Mogenu CTpo€HHMsT Ta30B, KUIAKOCTEH U
TBEPABIX TeN W  OOBSCHEHUE  CBOMCTB

BCIICCTBA HA OCHOBEC 3TUX MOIIGJIGI\/'I

Macca wmonekyn. KosinuyecTBo BelecTBa.

[TocTostnHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnenb ~ HOealbHOTO  Trasa. OcHoBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON

TCOpHUU UACAILHOTO Ira3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIUIOBOTO JBUKCHMUS

yactul rasza. [llkana remneparyp Kenbuna

VYpaBuenne Kianelipona — Menneneesa.

3akoH /lanbToHa

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

n30TepMa, U30X0pa, n3odapa

Texuuueckue YCTPOMCTBA: TEPMOMETP,

6apomeTp




3.1.10

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

Pa3pexkEeHHOTOo ra3a

3.2

OCHOBbI TEPMOJAIMHAMUKN

3.2.1

TepmoauHamuueckas cucrema. BHyTpeHH:A
JHEPIUs TEPMOJMHAMMUYECKOM CHUCTEMBl H

cnocoObl €€ N3MEHEHUS

322

KonngectBo Temnotsl u pabora. BHyTpenHss

OHEPTIHUA OAHOATOMHOI'O UACAJIBHOTO I'a3a

323

Bunsl Temnonepenayu: TEIIONPOBOLHOCTD,
KOHBEKLHs, U3lydeHHue. TeroéMKoCTh Tena.
VYiaensHas TEINIOEMKOCTh BemiecTsa. Pacdér

KOJIMYCCTBA TCTJIOTHI IIPU TCTIJIOTICPCaauc

324

IlepBblit 3aK0H TepmoauHaMuKU. [IpuMeHnenue
IIEPBOIO 3aKOHa TEPMOJAVHAMUKH K
u3omnpoueccam. I'padguueckas HHTEpIIpeTaLUs

paboTsI raza

3.2.5

TermoBble MamuHbl. [IpuHIUIBL OelCTBUA
TeruIoBbIX MamuH. [IpeoOpa3oBanust SHEPTUU
B TemwioBbIXx MammHax. KoadduuueHt
none3Horo  nevcreus  (manee —  KIIM)

teroBoil mammubl. [{ukin Kapuo u ero KI1J{

3.2.6

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

poOJIEMBI TETIOPHEPT € TUKU

3.2.7

Texunueckue YCTPOMCTBA: JBUTaTeNIb
BHYTPEHHETO cropaHus, OBITOBOI

XOJOAUJIbHUK, KOHAUITUOHCD

3.2.8

[Tpaktuyeckue paboTsl. 3Mepenue yaenbHOI

TEIUIOEMKOCTH

3.3

#i#HPari## AI'PET ATHBIE COCTOSAHNWA BEILIECBA. ®A30BbIE

INEPEXO/IbI




3.3.1

[Tapoo6pa3oBanue u koHneHcaws. Mcnapenne
u KUIICHHE. VY nenbHas TEeIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI

KHUIICHUA OT JaBJICHUA

332

AOcoaroTHAsE M OTHOCHTEIbHAA BIAXKHOCTH

Bo3ayxa. HacelmeHHslil nap

333

TBépmoe  Teno. Kpucrannuueckue u
amMopdHble Tena. AHHU3OTPOIUS  CBOMCTB
KpHUCTAJIJIOB. Kunkue KpHUCTAJLJIBI.

CoBpeMeHHbIE MaTepUalIbl

334

[InmaBnenne wu Kpucraymszauus. Y AenbHas

teruiora miaeneHus. Cyonumanus

335

YpaBHEHHE TEIUIOBOTO OanmaHca

3.3.6

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

YUCJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOTNH

3.3.7

IIpakTrueckue paboTHI. N3mepenune

BJIA’JKHOCTHU BO3yXa

SJIEKTPOAMHAMUKA

4.1

###HPar###IJIEKTPOCTATUKA

4.1.1

Onekrpu3anus Ten. JJIeKTpudeckuil 3apsa. [Isa

BUA SJICKTPUYCCKUX 3apsa10B

[IpoBOonHUKH, JHUBIEKTPUKU "

IIOJIYIIPOBOIHUKHU

4.13

3aKkoH COXpPAaHCHUS SJICKTPUUCCKOTO 3apsaaa

4.1.4

B3aumoneiictsue 3aps10B. 3akoH Kynona

DneKTpuuecKoe ose. Hanpsxéanocts
3JIEKTPUYECKOTO oJIA. [TpuHIMDO
cynepno3uiuu.  JIMHUM ~ HanpsSHKEHHOCTH

SJICKTPHUYCCKOIO ITOJIA

PaGota cuim  3NEKTPOCTATUYECKOTO  MOJIS.

Ilorenuuain. Pa3HocTh NOTEHIINATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B MOCTOAHHOM




SJICKTPHUYCCKOM IIOJIC. I[I/IBJIGKTpI/I‘-IGCKa}I

IIPOHUIIAEMOCTD
ONEeKTPOEMKOCTD. Kongnencarop.
4.1.8 ONEeKTPOEMKOCTh IUIOCKOTO  KOHJEHCaTopa.
OHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuueckue  yCTpPOMCTBA:  AJIEKTPOCKOLIL,
419 ANEKTPOMETpP, DJIEKTPOCTATUYECKAs 3alluTa,
o 3a3eMJICHHE BJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41.10 IIpakTrueckue paboTHI. N3mepenune

BHGKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CyHICCTBOBAaHUA IHOCTOAHHOTI'O

4.2.1 3NEKTpUUecKOro Toka. Mcrounuku toka. Cuna
ToKa. [locTosiHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma ajig yyacTka 1enu
423 DNEeKTPUYECKOE COMNPOTUBIICHUE. Y ACIbHOE
o COINIPOTHBIIEHUE BEILIECTBA
124 ITocnenoBarensHoOE, napajiesIbHOE,
o CMEIIIAaHHOE COEANHEHNE TPOBOAHHUKOB
Pabora snexTpuueckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenua
4.2.6 MoIIHOCTb IEKTPUYECKOTO TOKA
anekTponaBkymas cuna (manee — J/C) u
427 BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHUKA TOKA.
o 3akon Oma st 1OJdHOM  (3aMKHYTOM)
anekTpudeckoi nenu. Kopotkoe 3amblkaHue
OneKTpoHHas IIPOBOAMMOCTh TBEPBIX
428 METaJJIOB.  3aBUCUMOCTb  COIPOTHUBIICHMUS
o METaJJIOB oT TEMIIEPATYPBI.
CBepxnpoBOIUMOCTb
42.9 OnexTpuueckuid TOK B Bakyyme. CBoiicTBa

JJIEKTPOHHBIX ITyYKOB




4.2.10

[TomynpoBoauuku. COOCTBEHHASI M TPUMECHAS
MPOBOJIUMOCTb TOJYNPOBOAHUKOB. (CBOWCTBa

p-n nepexona. [lomynpoBoAHNKOBBIE IPUOOPHI

4.2.11

ONEeKTpUYECKUH  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

OnexTponus

4.2.12

DNeKTpUYECKUt TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOATEIbHBIN
pa3psa. PasznuyHble THNBI CaMOCTOSATEIBHOTO

pa3psaa. Monnus. [1nazma

4.2.13

Texunueckue YCTPOMCTBA: aMIIepMeTp,
BOJIBTMETP,  peocTar, HUCTOYHHUKU  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENFHBIE IPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHBII I[N
TEPMUCTOPBI u (doTope3ucTopsl,

HOJIYHpOBO,Z[HPIKOBBIfI JUO0a, raJIbBaHHUKa

4.2.14

IIpakTrueckue paboThI. N3yuenue
CMELIaHHOTO COCIMHEHMS PE3UCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKa M €rO
BHYTPEHHET0 conpoTuBieHus. Habmonenue

QJICKTPOJIM3a

11 KVIACC

Kon Koanposepsiemoro
pasjaena 3JIeMeHTa

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4

SJIEKTPOAMHAMUKA

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

4.3.1

IlocrossHabIE Mar"HuThbl. B3anmmMmoneiicTsue

IIOCTOSAHHBIX MarHuTOB

4.3

4.3.2

MarnutHoe mosie. Bexrtop MarHuTHOU
nHayKuy.  [IpuHIun — cyneprno3uuuu.
Jlunun wmarautHOM uwHAaykuuu. Kaprtuna

JIMHUM  MAarHuTHOW  MHAYKUHUH  MOJIA




IIOCTOSAHHBIX MAarHuTOB

MarauTHoe TI0JIe MIpOBOAHUMKA C TOKOM.
KapTI/IHa JIMHUU 101 JJIMHHOT'O TMPAMOTO

IMPpOBOAHUWKA W 3aMKHYTOI'O KOJIBLCBOI'O

433 MPOBOJIHUKA, KATYIIKH C TOKOM. OMBIT
Opcrena. BzaumopeiicTBue npoBOIHUKOB €
TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HAalIPaBJIEHUE
Cuna JlopeHua, €€ MOIyJb U HalIpaBJICHUE.
JIBrokeHue  3apsDKEHHOM — YacTHLbI B
433 OJTHOPOJHOM MAarHuTHOM Tmone. Pabota
cuiel JIopeHna
436 SIBiIeHUE DIEKTPOMArHUTHOW UHAYKIHH
437 [ToTok BEeKTOpa MAarHUTHOM MHIYKLIMH
O/1C naAyKIMH. 3aKOH 3JIEKTPOMArHUTHOM
4.3.8 nHaykuuu Papanes
BuxpeBoe »snextpuueckoe mnone. IIC
WHIYKUMA B TPOBOJHUKE, JABUKYILEMCS
439 MOCTYIIATEJIbHO B OJHOPOJHOM MAarHUTHOM
moJie
4.3.10 [IpaBusno Jlenma
NHnyKTUBHOCTB. SIBIEHME CaMOMHAYKLUH.
4.3.11 O/C camouHIyKInu
DHeprusi MarHUTHOTO TMOJsl KaTYyIIKH C
4312
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T0JIe
TexHuueckue  yCTPOMCTBA:  IIOCTOSIHHBIC
MAarHHTEI, 3JIEKTPOMATrHUTHI,
43.14
AJIEKTPOABUTaTENb, YCKOPHTEIHN
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
IIpakTrueckue paboThI. N3yuenue
4315 MarHuTHOTO TOJS KAaTyIIKd C TOKOM.

HUccnenoBanue JOeWCTBUA  ITIOCTOSHHOTO

Mar"ura Ha paMKy ¢ TokoMm. MccnenoBanue




SABJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIOUH

KOJIEBAHUMA 1 BOJIHBI

5.1

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

5.1.1

Konebarenbnass  cucrema. CBoOonHBIC
Konebanus. ['apMoHHMUYecKHe KojaeOaHUs.
[lepuon, wuactota, amrumdtyga #u  (asa

KoJieOanuit

[IpyxvHHBI MasTHUK. MaTeMaTuyeckuii

MasATHHUK

VYpaBHEHHE TapMOHHYECKUX KOJEOaHU.
Kunemarnueckoe u JMHAMHYECKOE

OIIMCaHKE KOJIeOaTEILHOIO JBHXXCHUA

[IpeBpamenue JHEpPruu npu
rapMOHUYECKUX  KOJEeOaHMSIX. Cas13p
aMILIATY b Kosie0aHui UCXOJHON
BEJIMYMHBI C aMIUIMTyJaMHU KojieOaHuil e

CKOPOCTH U yCKOPEHUs

Konebarenbuplit  koHTyp.  CBOOOMIHBIE
3JIEKTPOMArHUTHBIE KoJIeOaHus B
uAeaIbHOM  KOJEOaTeIbHOM  KOHTYpe.
AHanoruss MeXAy MEXaHWYECKMMU M
AJIEKTPOMAarHUTHBIMH KOJICOaHUSIMHU.

®opmyia Tomcona

3aKkoH COXPAaHCHUSA SHEPTHUU B HUACATIBHOM

Kose0aTeTbHOM KOHTYpE

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

KOJICOaHUS.

Ilepemennbiii  Tok.  CHHycOMJANbHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIIIUTYJHOE U ACUCTBYIOLIEE 3HAUYECHUE

CHJIbI TOKA U HAIIPSZKCHUSA




5.1.10

Tpauchopmarop. [IponsBoacTso, mepenaya
U TOTpeOJICHNE AIIEKTPUUECKOW SHEPruH.
DKOJIOrM4eCKHE PUCKU MPU MPOU3BOACTBE
JIEKTPUYECKON JHEPTUH. KynsTypa
HCIIOJIb30BaHHUs ANEKTPO3HEPTUH B

HOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicMmorpad,
AIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTponepcaavd

5.1.12

[Ipaktuyeckne pabotel. HccnenoBanue
3aBHCUMOCTH TepuoJa MaJbIX KojeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccienoBanue nmepeMeHHOro ToKa B
LENA M3 IOCIEAOBATEIBHO COCIUHEHHBIX

KOHJEHCATOPa, KaTyIIKH U PE3UCTOpa

52

##HPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCJIOBHS
pactipoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHUs M JJIMHA  BOJIHBIL

HOHepe‘-IHLIC " MPOAOJIbHBIC BOJIHBL

522

#H#HPar#Ht# Nutepdepenums u nudpakuus

MCXaHHUYCCKHX BOJIH

523

3ByK. CkopocTh 3ByKa. I'pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHbIE  BOJHBI. Y CJIOBHS
U3JIy4eHUsI  JJICKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opueHTtanusa Bextopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyMe

525

CBoiicTBa  JIEKTPOMAarHWTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMIICHUC, IOJApHU3alNns,
mudpakius, wuHTepdepenuus. CkopocTb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana DIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIIBI PagUOCBA3U U TEIECBUACHUA.
Pagnomoxamust. DIEKTPOMarHuTHOE

3arpsiI3HEHUE OKPYIKaAIOLIEN Cpebl

528

TexHuueckue yCTpOWCTBA: MY3bIKAJIbHbBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
IUAarHOCTUKa B TEXHUKE M MEIHLMHE,
panap, pPaguoONpUEMHUIK, TEJIEBU30D,

anTeHHa, Tenedon, CBY-neup

53

##H#PariH#OIITUKA

5.3.1

[IpssMosIMHETHOE PaCHpOCTPAaHEHUE CBETA

B OJTHOPOJIHOM cpene. JIyu cBera

532

OtpaxeHue cBeTa. 3aKOHBl OTPAKECHMUS
ceta. [loctpoeHne M300pakeHU B IIOCKOM

3epKase

533

Ilpenomnenne cBera. 3akOHBI IPETOMIICHUS
CBETa. AGCOMOTHBIN NOKa3aTelb

MMpCIOMJIICHUA

534

IomHoe BHYTpPEHHEE OTpaKEHHUE.
IIpenenbHblli yron IMOJTHOTO BHYTPEHHEIO

OTpaXKEHUS

535

Hucnepcust cBera. CHOXHBIM  cOCTaB

oenoro cBera. L{BeT

53.6

Cobuparonye ¥ pacceuBarOINe JIMH3HL.
Tonkas nunH3a. DOKyCHOE pPACCTOSHHUE U
onTHYecKass  CWiIa  TOHKOM  JIMH3BI.
[TocTpoenne n3o0pakeHUu B COOMPAIOIIINX
U pacceuBalmMX JuH3ax. Dopmyna
TOHKOW JWH3BLI. YBEIWYCHHE, JaBacMoe

JIMH30U

5.3.7

IIpenensl IPUMEHUMOCTH I€OMETPUIECKOU

OIITUKH

53.8

WNurtepdepentiuss  cBera.  KorepeHTHbIE
WCTOYHHKHU. Ycnosus HAOJIIOIEHHUS
MaKCHUMYMOB u MHHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(1)213HBIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmus  ceeta.  Judpakunonnas

pemérka. YciaoBue HaOMIOACHHS TIaBHBIX

5.3.9 MaKCUMYyMOB npu naJeHuun
MOHOXPOMaTHYECKOT O CBETa Ha
T(QPAKIIUOHHYIO PEILETKY
5.3.10 [Monsipuzanus ceera
TexHuueckue yCTpOMCTBA: OYKH, JyIIa,
¢doroanmapar, NPOEKUMOHHBIA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAs
OITHKA, TU(paKkInOHHAS pemeérka,
MIOJIIPOU T
IIpakTrueckue paboTHI. N3mepenue
5310 nokasarens npenomieHus. MccinenoBanue

CBOWCTB  W300pakKeHM B  JIMH3aX.

Habmtonenue nucnepcun cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'paHunbl IPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEJILHOCTH: MHBAPUAHTHOCTh
MOZYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIUIT OTHOCUTENIbHOCTH DUHILTEHHA

6.2

OTHOCUTENHHOCTh OJIHOBPCMCHHOCTHU.
3aMe;[neHHe BpEMCHU W  COKpaAIlICHUC

JUTAHBI

6.3

DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIBI

6.4

CBsi3pb Macchl C JHEPrHed W HMMITYJIbCOM
CBOOOJHOW YacTHILbl. 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 Gporodddexra.
Ompiter AT Cronerosa. 3aKOHEBI

dororddekra

YpaBHeHue DOHHIITENHA IS
dororddexra. «Kpacnas TpaHUI»

dororddekra

7.1.4

Jasnenue cera. OnbiTel [1.H. JIeOeneBa

7.1.5

XUMHYECKOE NEMCTBUE CBETA

Texuuueckue yctpoiicTBa: (oTosreMeHt,
dboTomaTuuk, COJHCYHAS Oarapes,

CBETOONO

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OmBITEL
Pesepdopra no uccienoBaHuio CTPOCHHUS

aToMa. HnaHeTapHaH MOJCJIb aTOMa

722

ITocTynatet bopa. N3nyuyenue u
norjonieHrue (OTOHOB TMPH  TEPexoje
aToOMa C OJHOIO YpOBHS DHEpPruuM Ha
npyroi. Buasl ciektpoB. CHekTp ypoBHEN

SHEPTUH aToMa BOAOpOaa

723

BonHoBBIE cBolicTBa 4dacTull. BOJIHBI e
bporins. KopnyckynsipHo-BOIHOBOM
nyamu3M. Judpakuus dIEKTpOHOB Ha

KpHUCTaiax

724

CrioHTaHHOE H BBIHY>KACHHOC H3JIYUCHHUC.

Y CTpoHCTBO M MPUHIIMIT pabOTHI J1a3epa

7.2.5

TexHuueckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HabGmonenue

JIMHEHYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONMIOACHUST M PErUCTPALlUU

SJICMCHTAPHBIX YaCTUI]




7.3.2

OTkpbITHE  PAAUMOAKTUBHOCTU.  OMBITHI
Peseppopna mo ompeneneHuio cocraBa
pamuoakTuBHOTO  M3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, ramMmma-u3nydeHus. BimsHue

PaaArOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

7.3.3

OTKkpblTHE  TPOTOHAa U HEUTpOHAa.
Hyxionnas monens sigpa Ieiizenbepra —
WBanenko. 3apsan siipa. MaccoBoe uucio

sapa. M3oTonsl

7.3.4

Anbda-pacna. ONEKTPOHHBIN "
MMO3UTPOHHBIN Oera-pacma. T"'amma-
U3ITyYeHue. 3aKkoH pPaOaKTUBHOTO

pacmnana

7.3.5

OHepruss CBS3M HYKJIOHOB B  sjpe.

Snepubie cunbl. Jleekt Macchl siapa

7.3.6

SAnepuble peakuuu. JleleHWe M CHHTE3

saaep

7.3.7

SAnepHbiit peakrop. TepmosinepHbIi
cuare3. [IpoGneMbl ¥  NEPCHEKTUBBI
SAIEPHOM  DHEPreTUKU. KOJIOTMUYECKHE

aCIIEKTHI SAEPHOU SHEPIETUKHU

7.3.8

OnemeHtapHble  yacTHLBl.  OTKpbITHE
MIO3UTPOHA. @yHIaMEHTaIbHbIE

B3aUMOJIEHCTBUS

7.3.9

TexHuueckue  yCTpOHCTBA:  JO3UMETD,
Kamepa BuibcoHa, sAnepHBIM  peakrTop,

aroMHas bomOa

7.3.10

[Ipaktuyeckne pabotel. HccnenoBanue
TPEKOB YaCTULL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Be3mus, spKue

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

8.2

Conueunass cucreMa. llmaHeTsl 3€MHOM




I'pYyHIIBI. IImaHeThI-TUTalThI u ux
CIIYTHUKH, KAPJIHUKOBBIC IUIAHCTHI. Mainie

Tena CoTHEYHOH CUCTEMBL

8.3

Connne, d¢orochepa u  armocdepa.

CoHeyHast akTHBHOCTD

8.4

HcTtouynuk sHeprun CosHua U 3BE371

8.5

3BE3Abl, MX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, pPaauycC, TEMIIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CIEKTPaJbHBIA KJIACC — CBETUMOCTBY.
3BE30pI  TIABHOM  IIOCIICAOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IS

3BE3]1 IVIaBHOM MOCJIEIOBATENLHOCTH

8.6

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

3BE31. DTanbl )KU3HU 3BE3I

8.7

Mneunsii  Ilyte — Hama [anakruka.
CnupanbHass  cTpykTypa [ amakTukwy,
pacupenesieHne 3BE31, ra3a U IbUIM.
Ilonoxxenne u gBuwxenne ConHua B
lanaktuke. Ilmockass wu  cdepuueckas

noacucTeMBI [ alakThuKu

8.8

Tunel ramaktuk. PaguoranakThka U

KBasapbl. UEpHBIE ABIPHI B sAPaX TAIAKTUK

8.9

Bcenennas.  Pacmimpenue — BceneHHOM.
3akon XaO6ma. Pas0Oeranume TranakTHK.
Bozpact u pamuyc BceneHHout, teopus
bonpmoro B3peiBa. Mogens  «ropsiueu

Bcenennoi». PenukroBoe usinyueHue

8.10

Macmtabnast ~ ctpykrypa  Bcenennoil.
Meraranaktuka. Hepeménnsle mpoOieMbl

aCTPOHOMUU




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

» ®usuka. 10 knacc. Mskues ['.4., byxosues b.b., Corckuit H.H.; mox
penaxuueit [lappentreBoit H.A. AkiinonepHoe odmectBo «M31aTenbcTBO
«IIpocsemienuey

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

«IIpocsemenne»

METOAUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA
®usuka. 10 knacc. ba3oBblil u yriyoneHHsiii ypoBHH. [loypounsle pazpaboTku

®dusuka. 11 knacc. [loypounsie pazpadotku. bazoBbiii ypoBeHb

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MUHTEPHET

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/

https://videouroki.net/video/my-class/ https://www.yaklass.ru/p/fizika/10-klass
https://www.yaklass.ru/p/fizika/11-klass

https://lesson.edu.ru/03/10



https://lesson.edu.ru/03/11
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