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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo ¢uszuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHETO OOIIEero
oOpa3zoBaHus pa3pab0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUU K pe3yibTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenactaBieHHbx B OI'OC
COO, a Takxe c yuéroM (DenepanbHOl paboueil mporpaMMbl BOCIHUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro npenmera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peanu3yrommux OCHOBHBIE
o0Opa3zoBaTeIbHbIE TPOTPAMMBI.

Copnepxanue mporpaMMmbl 1O (U3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYyUYHOW KapTUHbBl Mupa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AESITEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OGI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM pe3yjbTaTaM
oOyueHHus, a TakXKe YYHUTHIBAET HEOOXOAMMOCTh peaM3alUU MEKIPEIMETHBIX
CBsI3eld (PU3MKKM C €eCTeCTBEHHO-HAy4YHBIMM Y4Ye€OHbIMU mpeaMeramu. B Hel
OMPENENAIOTCS OCHOBHBIC 1I€JIM M3Yy4YeHUsl (PU3UKKU HAa YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus, TIAaHUPYEMbIE PE3YyJbTAaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAECT:

+ IJITAHUpPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

« coaepxkaHue yueOHoro npeameta «duszrkay no rogam oOydeHUs.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOAIbI, BBICTyIas B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHuM 00 okpyxatoiiem Mupe. llIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUA
JUIsl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SIBICHUM, H3y4aeMbIX XHUMHEH, OuoIoTHEH,
dbusndeckoir rTeorpaduert W acTpoHoMmMue. Mcmomb3oBaHME W aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpefenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCa, TOJIYYEHHUs] HOBBIX MaTEpHUalOB C 3aJlaHHBIMM CBOMCTBAMH U JAPYTHUX.
N3ydenne Qu3nku BHOCHUT OCHOBHOW BKJaJ B (POPMHPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa oOyyaromuxcsi, B (GOpMUPOBaAaHUE YMEHUM NPUMEHSTH
Hay4YHBII METO/ MO3HAHUSI MPU BHIMOJHEHUH UMY YUEOHBIX UCCIETOBAHUM.

B ocHOBy kypca ¢usuku s ypOBHS CpeaHEro oOmero oOpa3zoBaHMs
MOJIOKEH pAI HUJIed, KOTOphlE MOXXHO paccMaTpUBaTh KaK MPHUHIUIIBI €ro
MOCTPOCHMUSI.



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

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW MaTepuan Kypca (QuU3MKu
o0beUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcs
(dbopMupoBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanoyaraeT HUCIOIb30BaHUE
rYMaHUTApHOTO MOTEHIHaNa (PU3UUYECKOM HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUS
¢u3ukn Cc pa3BUTHEM OOIIECTBa, a TaKXke C MHPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TTPOOTIEMaMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHMUYECKUX U TEXHOJOTMYECKHUX MPUIIOKEHUM
U3yYEHHBIX TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peanusyercss TMOCPEICTBOM BBEICHHUS HJIIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJIOTUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JIH30BAHMS U IKOJIOTHUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU dSJIEMEHTaMU Kypca (U3MKU Ha YpPOBHE CpeAHEro oOIIero
oOpa3zoBaHus SBISIIOTCS (u3nyeckue Teopuu (PopMHupoBaHUE TMPEJCTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
MNPUHIUIIOB B  COBPEMEHHBIX TMPEJACTABICHUSX O TPUPOJE, TpaHUIlAX
MPUMEHUMOCTH TEOpHUH, JUIsi ONUCAHMUS EeCTECTBEHHO-HAYyYHBIX SBJICHUU W
MIPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAXO B Kypce (PU3UKU peau3yeTcsl Mpexae
BCEroO 3a CUET OpraHu3allUd HKCIEPUMEHTAIBbHON AESTEIbHOCTH OO0yYaroluXCs.
Jlns  6azoBoro ypoBHSL Kypca GU3HMKHM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB U JA0OpaTOpHBIX pPadoT,
KOTOpBIE B IporpaMme no (pusnke oO0beAMHEHBI B OOIIMM CHUCOK YYEHUUYECKHUX
MpaKTUYECKUX paboT. BbljeneHne B yKa3aHHOM MepeuHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISIETCS y4YaCTHUKaAMU
0o0pa3oBaTEIBLHOIO Mpollecca MCXOJd U3 OCOOCHHOCTEH IUJIAHUPOBAHUS U
ocHamleHuss kaOuHera Qusuku. I[lpu »>ToM obOecneyuBaeTcsi OBJIAJCHUE
OoOy4YaromMUMHUCd YMEHHUSIMU TPOBOJUTH KOCBEHHbIC W3MEPEHUsI, HCCIEeI0BaHUs
3aBUCUMOCTEN (DU3UYECKUX BEIWYMH M TIOCTAHOBKY OINBITOB IO IIPOBEPKE
MPEIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YAENAETCS PEHICHUIO PAcYETHBIX M KAueCTBEHHBIX
3amad. [lpu 3TOM 1t pacdy€THBIX 3a/ad MPUOPUTETOM SIBISIFOTCSI 3a/ladyd C SIBHO
3aIaHHON (PU3UYECKON MOJIEIbIO, MO3BOJISIIONINE TPUMEHATh U3YUEHHbIEC 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W UHTETpUpPYs 3HAHUS W3
pa3HBIX pa3nesnoB. /(s KauecTBEHHBIX 3a/ad MPUOPUTETOM SIBIISIIOTCS 3a/IaHUS HA
oObsSICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUNM U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyrolue BbIOOpa (Qu3MuecKkodl MoJenu sl CUTYallMd MPaKTUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ TpeboBanusmu DIOC COO k wmaTepuaIbHO-
TEXHUYECKOMY OO€CleueHuI0 YyuyeOHOro rmpoiecca 0a30BbIM ypOBEHb Kypca
(U3UKN HA YPOBHE CpeHEro o0IIero o0pa3oBaHus IOKEH U3Y4aThCsl B YCIOBUAX
npeaMEeTHOro KabuHeTa (U3UKH UM B YCIOBHUSX HMHTETPUPOBAHHOIO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHere (DU3UMKU JOKHO OBITh
Heo0XxoauMoe J1abopaTopHOe OOOpyAOBaHWE J[UIsl BBIINOJHEHHS YKa3aHHBIX B
nporpaMme no (U3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opynoBaHue.

JleMoHCcTpalluoHHOE 00OpyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAIBHON  JOCTATOYHOCTH ©  OOECIeYMBaeT IOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe T0 (HU3UKE KITIOYEBBIX JAEMOHCTpPAIUNA IS
WCCJICIOBAHMSI  M3yYaeMbIX  SBICHUW W  TMPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyaOBaHHE [JIi YUYEHHYECKHUX NPAKTUUYECKUX padoT
dbopmupyeTcss B BUJIE TEMATHUYECKUX KOMIUJIEKTOB M OOECIEeUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKue KOMILIEKThI
1a00paTopHOTO OOOPYIOBAHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPHOOPOB, a TaKkKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CHCTEM B BHJI€ IU(PPOBHIX TAOOPATOPHUIA.

OCHOBHBIMHU TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pPa30BaHUU SBIISIIOTCS:

« (opMupoBaHME HHTEpEcCa U CTPEMJICHUS OOYUYaIOMIMXCS K HaydYHOMY
W3YYCHUIO TIPUPOMBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPUYECKUX
CHOCOOHOCTEM;

s pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHUE
MCCIIEI0BATEIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

« (opMHpoBaHNE HAyYHOTO MHUPOBO33PECHHUSI KaK pe3yjibTaTa H3y4YEHUS
OCHOB CTPOCHWMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

« (dopMmHupoBaHHE YMEHUN OOBSICHATH SBIEHUS C HCIOJIH30BAHUEM
du3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

« (dopmupoBaHHE TMPEACTABICHUN O poiu (DU3UKH IJIST PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

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

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



s mpuoOpeTeHne CHUCTEMBI 3HAaHUU 00 [[8311170:¢ bu3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIpHYIO (PU3UKY, DIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI aCTPOPU3UKY;

« (dopMHupOBaHHE YMEHUW TPUMEHITh TEOPETHUYECCKUE 3HAHUS  JUIS
oOBbsicHeHHUST (PU3WYECKUX SBICHUW B TPHUPOAC H ISl TPUHSTHS
MPAKTUYECKUX PEIICHUN B MIOBCETHEBHON KU3HH,

e OCBOCHHE CIIOCOOOB pEIICHUS PA3NMUYHBIX 3a7ad C SBHO 3aJaHHOMN
¢uznueckoii MOMENBI0, 3a/ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIHHOE
co3gaHue GU3NIECKOU MOJICIH, aJIeKBATHON yCIIOBHSIM 3aJ1a4H,

e TIOHUMaHWE (PU3NYECKUX OCHOB W TPHUHIIUIOB JEHCTBHSI TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTUIECKUX MPOIECCOB, MX BIHSHUS Ha OKPYKAIOTYIO
cpeny;,

¢ OBJAJICHHEC METOJaMH CaMOCTOSITEIHPHOTO TJIAHUPOBAHHS W TPOBEICHHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIHM3a W HHTEPIPETAIMU WHHOPMAIIHH,
OTIpeIeICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

¢ CO3JaHUE YCIIOBUU JIJISI PA3BUTHSI YMEHHI MPOEKTHO-MCCIIECIOBATEIHCKOMH,
TBOPYECKOM JEATEIbHOCTH.

Ha wusyuenne Qusuku (0a30BbI ypOBEHb) HA YPOBHE CpPEAHETO OOILEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraempiii B mporpamMme 10 (GU3HKE TEpPEeUeHb JTabOpaTOPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJaeT BBIOOD
MpoBeNCHHsT JTabOpPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIAWBHUAYaTbHBIX
0COOCHHOCTEN 00yJaromuXCs.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOPUH B MPOLECCE TMO3HAHUSA MPUPOJBI.
DKCIEpUMEHT B (hU3UKE.

MopenupoBaHue (QpuU3NUECKUX SIBIEHUNU U mponeccoB. HayuHbie THIOTE3HI.
®dusnyecKkue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHONW HAYYHOM KapTUHBI
MHpPA, B TPAKTUYECKON AEATEIBHOCTH JIIOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHBIE MNPUOOPHI, KOMIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpPOCTh (CpeaHss] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MATEPUATbHOW TOYKH, UX NPOEKIUMU HA OCU CHUCTEMbl KOOpJIHHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxeHue. ['paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H MEPEMENICHUS
MaTepUaTbHON TOYKH OT BPEMEHH.

CBo0OoaHOE TIajieHne. Y CKOpeHHe CBOOOHOTO MaACHHS.

KpuBonuueitHoe  aBmwxeHwe. JI[BWKeHHME  MaTepUabHOM  TOYKH IO
OKPYXHOCTH C IMMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHAS
ckopocTs. [lepuoa u yactora obpaimenus. [{eHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mogaens cUCTeMBI OTCUETA, WLIIOCTPAIUs KHHEMATHYECKUX XapaKTEPUCTUK
JBYKEHUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHHUEM MPOCTHIX MEXaHU3MOB.

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

HaOnronenne nBukeHWs Tena, OPOILIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaJeHUsI.

Harmpasnenue ckopocTy ipy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yueHne HEpaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOPOCTH.

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

N3yuyenue NBUKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3ydenne nBuxeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocurenbHOCcTH  [anmunes. llepBwiii  3akoH  HbroToHa.
NuepunanbHbie CUCTEMBI OTCYETA.

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

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

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

Tpenue. Bunsl Tpenus (okosi, ckoyibxeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPH IBUKECHUU TEJa B )KUIKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

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

TeXHUYeCKHe YCTPOMCTBA U IMPAKTUYECKOE IPUMEHEHHE: ITOAIIUITHUKH,
JNBU>KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIUX TEJL.

Bropoiu 3akoH HeroToHa.

N3mepenue cu.

CioxxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMalini.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuyenue aBuKeHUs OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pPE3UHOBOM 00pa3iie, OT Uux aeopmarium.

UccnepoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpalCHU.

Tema 3. 3aKkonwvl coxpaneHus ¢ MexaHuKe

NmMnynbc MartepuanbHOM TOYKU (Tena), CUCTEMbl MAaTEPUANIbHBIX TOYEK.
Nmnynbe cWiibl 1 M3MEHEHUE HMITYJbCa TeJld. 3aKOH COXPAHEHUS] HMMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

Pabora cuiabl. MOIITHOCTD CHUTHI.

Kunerndeckass sHepruss MaTepuaqbHOM TOYKH. Teopema 00 H3MEHEHHH
KWHETUYECKON SHEPTUM.

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

[ToreHmanbHbIE U HENOTCHUHAJIbHBIE CHUJIBI. CBsa3p  paboOTHI
HEMOTCHIIUAIBHBIX CHJ C W3MEHCHHEM MEXaHUYECKOW SHEPIUU CHUCTEMBI TEll.
3aKOH COXpPAHEHUSI MEXaHUYECKON SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa moTeHIIMATBHON YHEPTUHN B KHHETUYECKYIO U OOpPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjapa C MOMOIIbI JIBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBSI3U pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOM SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipHast Qu3nKa 4 TEPMOJIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. duddysus. Xapakrep ABUKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BellecTBAa. MoAenu CTpPOEHUsS Ta30B, KXUIKOCTEU H
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3Mmepsbl Mosiekyl. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOoBecue. Temneparypa u €€ uzmepenue. lllkana temmneparyp
Lenbcus.



Mopgens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HACANIbHOTO raza. AOCONIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omponecchl B UACATIBHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHUE U3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHUE BeliecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnbITel 0 TU(PGY3UM KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPOy AaBIEHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHHS UJCAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHMUI
00b€Ma KOMHATHI, JaBJIECHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTrO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonnHamuueckasi cucremMa. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U ciocoObI €€ n3MeHenus. KonndecTBo TemioTel u pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJealbHOrO  Ta3a. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTH NpH TEMIonepeaye.

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

BTopoii 3axon TepMoanHaMuku. HeodpaTUMOCTh ITPOIIECCOB B MIPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUMNBL  AEUCTBUS  TEIUJIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrUM B TEIJIOBBIX MammuHax. KoaduuumeHT moae3Horo
nerictBus TeruioBor MammHbl. [ukn KapHo m ero ko3d@uIMEHT MOJe3HOTO
NENUCTBUS. DKOJIOTHYECKUE TPOOTIEMBI TEMI0IHEPTETUKHU.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJOAMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW HSHEpPruM Tela MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKu u3 OYTBUIKM MOJ JACHCTBHEM CXKAaTOro BO3Jyxa, HarpeBanue s¢dupa B
JTaTyHHOU TpyOKe myTEM TpeHus (BUICOIEMOHCTPALINS).

N3MmeHenne BHyTpeHHEN SHEPruu (TeMIiepaTyphbl) Teaa IpH TeIlonepeaaye.

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

Mogenu napoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOpaHusl, pEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammusvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsI BJIAXHOCTh BO3Ayxa. HacelllleHHBbIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBONCTB
kpuctaiuioB. Kuakue kpuctamiabl. CoBpemeHHble Matepuanbl. [lnaBieHue u
KpUcTaJUTU3anus. Y IenbHas TerioTa miasneHus. CyOoaumanus.

VYpaBHeH#HE TEIIIOBOro OanaHca.

TexHuyeckre yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYUYEHHUS] COBPEMEHHBIX MaTEpPUAIOB, B
TOM YHUCJIE HAHOMAaTepUalioB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiiCTBa HACKIIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CniocoObI M3MEPEHHUSI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTAILTMYECKOTO BEIlIECTRA.

JlemoHCTpanus KpUCTaILIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabonul

N3mepenre 0THOCUTENBLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTrpoauHamMuKa
Tema 1. dnekmpocmamuka
DJIeKTpU3anmsl Tel. ODJIEKTpUYECKUl 3apsid. JlBa BHAa 3IEKTPUUECKUX
3apsaoB. [IpOBOAHWKM, OUAIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHHUS
3JIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH KynmoHa. TodeuHbI 3JIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anexktpudeckoro mnoisis. [IpuHuumn



CYIEPIO3ULIMN JIEKTPUUECKUX MOoJieH. JIMHMM HanpsKEHHOCTU DJIEKTPUUECKOTO
TOJISL.

Pabora cmm  anekTpoctathueckoro  mojig.  Ilotenmuan.  Pa3HocTh
MOTCHIMANOB. [IpOBOOHUKM H JAUANEKTPUKH B BJIEKTPOCTATHYECKOM TIOJIE.
Jndnekrpuyeckast IpOHULAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh MIJIOCKOTO KOHJEHCATOpA.
DHEpPrus 3apsSKEHHOTO KOHAEHCATOPA.

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

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopenicTBHE HARIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3TIEKTPUKU B SIIEKTPOCTATUUECKOM TMOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsSKEHHOTO KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3Mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoanunwtii 31ekmpuveckuii moxk. Toxku ¢ paznuunsix cpeoax

DJIEKTPUYECKHN TOK. YCIOBUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [I0CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa i1 yyacTKa LEenu.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOJHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
3JEKTPUYECKOTO TOKA.

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

DIJIEKTpOHHAsI ~ MPOBOJAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B Bakyyme. CBOKMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MIPOBOJIUMOCTD
noynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHM TOK B  pacTBOpax MW  pacIulaBaXx  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIEKTPOIIN3.



DJeKTpuYecKknii TOK B razax. CaMOCTOSTENbHBIA W HECAaMOCTOSITEJIbLHBIN
pa3psa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMET),
BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, DIJIEKTPOHArpeBaTelIbHbIE MNPUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN JAHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX HPOBOJHUKOB OT JIJIUHBI,
IJTONIAIY MOMEPEYHOTO CEUEHUS U MaTEepHAIIa.

CmenanHoe COeIMHEHUE MPOBOIHUKOB.

[Ipssmoe wu3MepeHue dIeKTpOoABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCUMOCThH CONTPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH 3AEKTPOIUTOB.

HckpoBoii pa3psii U MpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSISL MPOBOAMMOCTD JTHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETrO
COMPOTUBJICHUSI.

Habnronenne anexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
YYETOM COJAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJIOrUU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

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

Mamemamuxa: pelleHUe CHUCTEMBbl ypaBHEHUH, JuHEHHas (yHKLMS,
napaboia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO,
BEKTOPBI U UX MPOCKIIUHU HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B XKUBOU mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SBJIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TN, >KUJIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS IUCCOLIMALNS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE JBUXEHUU C HUCIOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MMOAUIMIIHUKHN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET W JIpyTHE), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUsS] COBPEMEHHBIX MATEPUAIOB, B TOM YHUCIEC HAHOMATEPHAIOB, U
HAaHOTEXHOJIOTUHU, JJIEKTPOCTATUYECKAsl 3allluTa, 3a3€MJICHUE >JIEKTPONpPUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATPEBATEIIbHBIE puOOpHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Pa3nea 4. JiekTpoauHaMuKa

Tema 3. Macnummnoe noe. InNeKmpoMazZHUMHAA UHOYKUUSA

IlocTossHHBIE ~ MarHuThl.  B3aumonmeiucTBHE  IOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOW wuHAYKUMHW. [IpuHOMn cynepno3unnu
MAarHATHBIX NOJiel. JIMHMM MarHuTHOM WHAYKUIMH. KapThHa JIWHHAM MarHUTHOU
WHIYKIHAW TOJISI TOCTOSSHHBIX MAarHUTOB.

MarnntHOe 1IOJI€ TNPOBOJHHMKA C TOKOM. KapTuHa NnMHUN WHIYKIHU
MAarHATHOTO TOJISI JJIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaencTtBue mpoBOJHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAYJIb U HalpaBJICHUE.

Cwita Jlopenna, €€ Monysb ¥ HanpasieHUE. [BHyKEHNE 3apsyKEHHOW 4aCTULIbI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabora cunsl JlopeHna.

SIBeHne aneKkTpoMarHMTHOM HMHAYKIMU. [IOTOK BEKTOpa MarHWTHOM
MHIYKIUU. OJIEKTPOJABWXKYINAs CHIa HWHIAYKIMM. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nanekTpuyeckoe moJsie. ODIEKTPOABWKYINAs CUila WHIYKIUU B
IIPOBOJAHUKE, IBM)KYILEMCS IOCTYNATENBHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTb. SIBIIeHME CaMOMHIYKIMH. OJIEKTPOABHXKYIIAs  CHUJA
CaMOMHIYKIIVH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHudyeckne YCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJEKTPOMArHMTHI, JJIEKTPOIABUraTeNb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1E€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOIO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre IByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJICKTPOJIUTA.

SIBneHnEe AMEKTPOMAarHUTHON MHIYKIWH.

[Ipasuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHuie pabomuwl

N3y4yeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue AeicTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

Paznen 5. KoJsieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHWUS.
Mapmonnueckue konebanus. Ilepuon, yactora, amruntyna u (aza KojaeOaHUU.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuii. [IpeBpaiieHue 3HEPTUM IpU TrAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHbIE KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
ANEKTPOMArHUTHBIMU KoJieOanusimu. @Popmyna TomcoHa. 3akoH cOXpaHEHUS
SHEPIr'uu B UJICaIbHOM K0JIeOATeIbHOM KOHTYPE.

[IpencraBnenne o 3aTryxaromux KojieOaHusX. BeiHYK/I€HHbIE MEXaHUYECKHE
koJie0anusi. Pezonanc. BeiHyX/I€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

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

Tpancdopmartop. IlpousBoacTBo, nepegada U MOTPEOICHUE IIEKTPUIECKOU
SHEpPryuH. JKOJIOTHUYECKUE PUCKHU IPU MPOU3BOJACTBE dJIEKTpodHepruu. KymnbpTypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJyieOATENIbHOW CHUCTEMbI (MIPYKUHHBIN WIN
MaTeMaTUYECKHUI MasTHUK).



HaOnronenue 3aryxaromux KojieOaHuii.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHMIA.

Habmronenne pezonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOaHNS.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKHU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Monens TUHUHA JIEKTPONIEPEIAUH.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomuwl

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

UccnenoBanne mNepeMEHHOr0 TOKa B IENM W3 MOCIEA0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60IHbL

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

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

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

[IIxana >MeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHLIMTIBI paguoCBsI3U U TeneBuAeHUs. Pagnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajap,
paauoNnpuEMHHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-meun.

Jlemoncmpayuu

OO6pazoBanue U pacIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHUS] MEXaHUUYECKUX BOJIH.

Habntonenune nntepdepeHnu 1 Audpakiinu MEXaHUYeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJIOH U
4acTOTOM KOJeOaHU.



UccnenoBanne  CBOMCTB  SJIEKTPOMATHUTHBIX  BOJH: OTpPaKEHHUE,
MpeIoMIICHUE, TOoJIpU3alus, Tuppakuus, UHTEpPEpEHIIUs.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
oaHOpoiHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

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

[Ipenomienue cBeTa. 3aKOHBI MpeJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIi yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

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

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMEe W ONTHUYecKas cuia TOHKOW JuH3bL. [locTpoeHue uzo0pakeHuil B
cOOMparOIIUX U pacCceuBaroIMX JuH3aX. PopMylsia TOHKOW JIMH3BL. Y BEIUYEHUE,
JaBaEMOE€ JINH30M.

[Ipenens MPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. Wurtepdepenuuss ceta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUST MaKCUMyMOB M MHHUMYMOB B HHTephEpEeHIHMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOUHHUKOB.

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, MNPOESKIMOHHBIM ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

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

[TomHOE BHYyTpEHHEE OTpakeHue. Mojens CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B TMH3aX.

Monenu MUKpPOCKOIa, TEJIECKOTA.

Habnronenne narepdepeHnm cpeTa.

Habmronenne nudpakunu cBeTa.

Habnronenne aucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonydenue cekTpa ¢ MOMOIIBI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monsipuszaiiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomol



N3Mepenue nokasarens npeioMIICHUs CTEKIIA.
UccnenoBanne cBOMCTB N300pakeHUM B TMH3aX.
Habnronenne aucrepcuu cBeTa.

Pa3pgesn 6. OCHOBBI CrIeNIUAIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHuIbl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHKH. [Toctynarsl
CIIELIMAJIbHOW TEOPHUHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOpPOCTH
CBETa B BAKyyM€, IPUHIIUIT OTHOCUTEIBHOCTA DUHIITENHA.
OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIllCHUE
JUTUHEL.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

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

Paznen 7. KBantoBas ¢puszuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. Dopmyina [lnanka cBsa3u s3HEeprun PoTOHA C €ro YaCTOTON. DHEPrUs
Y UMITYJIbC (POTOHA.

OtkpoiTue u uccnegoBanue porodpdexra. Onbithl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHmreitna nns dotoddpdexra. «KpacHas rpanuia»
dhotorddexra.

JHaBnenue ceera. OnwiThl [1. H. JIeGenena.

XUMHUYECKOE JIEMCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NPAKTHUUECKOE MpPUMEHEHUe: (HOTODIEMEHT,
dboTonaTumK, coHEeUHas: ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (oTod(deKTa.

Cseronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Lnanerapnas moxpens aroma. Iloctymarel bopa. M3nydenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPTUM Ha Apyro. Bumasl
criekTpoB. CIEeKTp ypOBHEU SHEPrUU aToOMa BOJIOPO/IA.

BosHoBbIe cBoiicTBa yactull. Bomnsl e bpoitnsa. KopyckynsipHO-BOIHOBOM
Ty aJT3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYCHHE.

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



Jlemoncmpayuu
Mogens onbiTa Pesepdopaa.
Onpenenenue IIMHBI BOJIHBI JIa3epa.
HaOnronenue nuHeHYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul
HaOnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
DKCNEPUMEHTBI, JOKAa3bIBAOIINAE CIO0XKHOCTh CTpoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOrO wu3nydyeHus. CBoiictBa anbda-, OeTa-, raMMa-U3IydCHHUS.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.
OTtkpbiTHE TIpoTOHA W HeWTpoHa. HykionHnas monens snpa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio siapa. M3otonsl.
Anbda-pacnaz. ODNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ['amma-
n3Iy4dyeHue. 3aKOH paau0aKTUBHOTO pacnaja.
DHeprus CBsI3U HYKJIOHOB B sifipe. AnepHblie cuibl. [edext Maccsl sapa.
Slnepnble peakuuu. /leneHne v CUHTES AAED.
Snepupiii peaktop. TepmosimepHbiii cuHTe3. [IpoOGaeMbl W TEPCHEKTUBHI
AIEPHOMN IHEPrETUKU. DKOJIOTMUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.
DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.
Metoapl HAOMIOACHUS U PETUCTPAIIUU FJIEMEHTAPHBIX YaCTHII.
dyHaamMeHTalbHbIe B3auMOJIelcTBUS. EquHCTBO pu3nueckoil KapTUHBI MUpA.
TeXxHUYeCKHe yCTPOMCTBA U NMPAKTUYECKOE ITPUMEHEHUE: TO3UMETP, KaMepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oM0a.
Jlemoncmpayuu
CUYETUMK HOHUBUPYIOIIUX YACTHII.
Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul
UccnenoBanne TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DieMmeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Otanel pa3BUTUS ACTpOHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BésmHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUINMOE
JBH)KEHUE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTh. Mcrounwk sHeprun ConHma W 3BE3N.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKHU. [[narpamMma «CHEKTpajbHbIM KIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



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

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

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pazoeranue rajakTHk.
Teopus bonbuioro B3peiBa. PemmkroBoe usiydyeHue.

Macmrabnas crpykrypa Beenennoi. MeraranakTuka.

Hepeménnpie npo6aeMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HMCHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPENIeNICHUs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us CEeBEPHOIO MOJIYIIAPHUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHel, miuanet, Miueunoro Ilyru.

O0o0mamwiee NOBTOPeHHUE

Pony ¢Qusuku u acTpoHOMHUH B IKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COIIMATILHOM M 3TUYECKON cepax AesTeNbHOCTU YEJIOBEKA, POJIb U MECTO (PUBUKHU
1 ACTPOHOMHUHU B COBPEMEHHON HAYYHOM KapTUHE MUpPaA, POJb PU3UUECKON TEOpUHU
B (opMHupOBaHMM TpeACTaBICHUA O (PU3UYECKOM KApTUHE MHUpA, MECTO
(U3MYECKO KapTUHBI MHUpaA B OOIIEM PSiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUHN O TIPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3€M C KypcamMM MaTE€MAaTHKH,
OMOJIOrUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBIICHHE, Hay4yHbIM (akT, rumore3a, puanueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penmieHHEe CHCTEMBl YpPABHEHUH, TPUTOHOMETPUUYECKHUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBI U MX MPOEKIHUH HA OCH KOOPJAWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUN, MNpPU3HAKU MOJO00UST TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u oobeéma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIC
JIBHMOKEHUSI B )KMBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOUW MPUPOJE, IEHCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

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



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

Texnonoeua: IJHMHUM DIEKTpONEpenad, TEHEpATOp IIEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIHOHHASA I€Yb, paaap, PaauONPUEMHHUK, TEIEBU30P,
anTteHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OGPA30OBAHUA

OcBoenne ydeOHOro mnpeamera «®Dusnka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHB) JAOJKHO OOECIEUUTH JTOCTHXKEHHE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyNbTATHl OCBOCHUSI yueOHOro npeaMera « Ou3nKay AOJIKHbI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMUXCS PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  yOEXIEHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIECTBa, pacIIMpEeHHEe >XU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTHA B MPOIECCE peaanu3aliid OCHOBHBIX HAIlpaBICHUHN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCsAd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHCKOTO OOIIEeCTBa;

MPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKUX T'yMaHUCTUUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TPaxJaHCKOIO
o0111ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTEIbHOW OpraHU3aIlNY;

YMEHUE B3aUMOJEHCTBOBATH C COLMAIbHBIMA MHCTUTYTaMH B COOTBETCTBHH C
ux QYHKIUSMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPHOTUYECKOT0 BOCIIMTAHUSA:

chopMHUPOBAHHOCTH POCCUICKOM rpakJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA,;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIEC PEIICHHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIEC B
NESTEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOYasl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (GU3NYECKON HAyKE;



5) TpyA0BOI0 BOCIIUTAHMS:

HHTEpEC K pa3auyHbIM cdhepam mpodheCCHOHATBHON AEATEIbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOW, YMEHHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun U peanru30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE ILJIAHBL;

TOTOBHOCTh M CITOCOOHOCTH K 00Opa30BaHMIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKU Ha TIPOTSIKEHUHU BCEH KU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTUYECKOW KYJIbTYphl, OCO3HAaHHE TJI00ATIBHOTO
XapakTepa SKOJIOTHYECKUX MPoOIeM;

MJIAHUPOBAHUE U OCYIECTBICHUE ACHCTBUM B OKpY:KAIOIIEH cpejie Ha OCHOBE
3HAHUS LIeJIeld YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacliupeHne OmbITa ACATEIHPHOCTH JKOJIOTHYECKONM HaMpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) IeHHOCTH HAYYHOI'0 NO3HAHMS:

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

OCO3HAHHUE IIEHHOCTH HAy4YHOU [IeITEeNIbHOCTH, TOTOBHOCTh B Mpoliecce
u3yueHus: (U3UKU  OCYIIECTBISTh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NeATeNbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Bba3oBble Jioruyeckue aeiicTBUS:
CaMOCTOSITENFHO  (OPMYJIHpOBaTH U aKTyaJU3UpoOBaTh  Ipodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILENU JEeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOPEYHS] B  paccMaTpPHUBAEMBbIX
(bU3NYECKUX SIBICHUAX;
pa3palaTeiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIN3a UMEIOIIUXCS
MaTepuaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;
BHOCHUTH KOPPEKTHBHI B J€SITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OIICHUBATh PUCKHU TIOCEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBaTh H  BBIMOJMHATH PabOTy B  YCIOBHSX  PeaqbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE NP PEIICHUH KU3HEHHBIX MPOOIeM.
Ba3oBble uccienoBarebckue 1eiCTBUS:
BJIQ/IETh HAYYHONH TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHSATHUSMU U METOAAMH
(bu3nYecKoil HayKH;



BJIaJIETh HaBBIKAMH YUEOHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU NIEATEIIbHOCTH
B 001acTu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro CojiepKaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHJAAMHU JICSITEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIIpETaliy, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYyalusaX, B TOM YUCJIE IPU CO3JJaHUU YUYEOHBIX MPOEKTOB B 00J1aCTU (PUBUKY;

BBIABJISITh TNPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3UpOBATh 3a/ady,
BBIJIBUTAaTh THUIOTE3Y €€ PpEeIIeHUs, HaXOJWUTh apryMEHThI [JIsi JOKa3aTeJbCTBa
CBOUX yTBEPXKACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJTU3UPOBAaTh TMOJYYEHHbIE B XOJE€ pELICHUs 3aJaud Pe3yiabTaThl,
KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOPMYIUpPOBaThH COOCTBEHHBIE 3aJadyd B 00pa30BaTENIbLHOM
NESATeNbHOCTU, B TOM YHUCIIE MIPU U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

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

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

CTaBUTH IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIEC PELICHUS.

Pabora ¢ unpopmaunmeii:

BJIaJICTh HaBBIKAMH TMOJYy4YEeHUS MHOOpMaUU (PU3UUYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBIISATh IOWUCK, aHalu3,
CUCTEMATH3alMI0 M HMHTEPIPETAUI0 MH(DOpMAIMU Pa3IMYHBIX BUIAOB U (HopM
MIpEJICTABIICHHUS;

OIICHUBATH JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIIOJB30BaTh  CpPeACTBa  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ CcOoOmroJeHHEeM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHns, TNPaBOBBIX W O3THUYECKUX HOPM, HOPM
HH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COACpPKAHUS B Pa3IUUYHBIX (dopmaTax C
y4ETOM Ha3HAYEHUs MH(DOpPMAILINK U 1IEJIE€BON ayJUTOPUH, BbIOMpasi ONTUMAILHYIO
dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIe IelCTBHS:
OCYILECTBJISITh OOIllEHHE Ha Yypokax (U3UKM U BO BHE-YpOUHOMU
NeSATEeNbHOCTH;



pacrio3HaBaTh MPEANOCBUIKM  KOH(MIUMKTHBIX CUTyalldid U  cMsr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
padoThI;

BBIOMpATh TEMaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0T0 UJieHa KOJIJIEKTUBA;

MPUHUMATh II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BHIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTaBISATh IUIAH JACHCTBHIA,
pacrpenensTh pojid ¢ YY4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOU pabOThI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa M KaXJOTO y4YaCTHHKA KOMAaHIbl B
001U pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBH3HHI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

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

PeryasiTuBHble yHUBepCcaJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEIBLHOCTh B 00JIaCTH
(U3UKM W aCTPOHOMUHU, BBISIBISATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHEIC 3a/a4H;

CaMOCTOSITENTbHO COCTaBJISITh IUIAH PEIICHUS PAaCUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHUIA;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOTro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

nenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 34 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIUIIUU B 00JacTH
(U3UKM, MOCTOSTHHO MOBBINIATH CBOI 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIE€SITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIESIM;

BJIaJICTh ~ HAaBBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOLECCOB, MX pPE3yJbTaTOB U
OCHOBaHUIM;



MCITOJIB30BATh MPUEMBI PEIICKCUU TSI OIICHKH CUTYyaIlud, BEIOOpA BEPHOTO
peIIeHNs;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHUS TO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TPU aHAIHW3e pPe3yJbTaTOB
NEATEIIbHOCTH,

IIPUHUMATH Ce0s1, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPH aHAIW3e pPe3yJbTaTOB
NEATCIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKH.

B mporecce mocTmkeHHs] TMYHOCTHBIX PE3YJIHTATOB OCBOCHHS TPOTPAMMBI
no ¢u3uMKe IsI YPOBHS CpEAHEro oOmero o0pa3oBaHus y OOyYaromuxcs
COBEPIIIEHCTBYETCS AMOITMOHATBHBIN HUHTEIUICKT, IIPEI0JIar afoIHi
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAIIPABIICHHUS Pa3BHTHSA COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aIanTUPOBATBCA K
HOMOIMOHAILHBIM U3MEHEHUSIM U TIPOSBIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

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

OMIIATUH, BKITIOYAIOMIECH CITIOCOOHOCTh MOHUMATh AYMOIIMOHAILHOE COCTOSHUE
JIpYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

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

NPEAMETHBIE PE3YJIbTATBI

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

JE€MOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PAa3BUTHH COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTH JIOAEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS M3YyYECHHBIX (U3UYECKUX MOJENeH:
MaTepualibHas TOYKa, MHEpPLUAIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
MJCaJbHBIN a3, MOJEIN CTPOEHUS T'a30B, JKUAKOCTEH M TBEPIBIX TEJ, TOUECUHBIN
ANEKTPUUECKUH 3apsij pU PEIIeHUH PU3NYECKHX 3a]1ay;



pacro3HaBaTh (PU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpHUH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBH)XKEHUE IO OKPYXHOCTH, WHEpLHS,
B3auMoJielicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE KUAKOCTEN
U TBEPIBIX TEJ, U3MEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHUE, UCIApEHHE, KOHICHCAlUs, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHHE,
BJIQYKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocyle, CBs3b MEXIy MapaMeTpaMud COCTOSIHUS Tra3a B  H3OMpolieccax,
ANEKTpU3aIUs TeJl, B3aUMOJICHCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE NBUKEHHUE, UCMOJb3ys (PU3nUecKue BEITUYHUHBI:
KOOpAMHATa, MyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, macca Teja, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MexXxaHUYECKass MOIIHOCTh; MpPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT HCHOJIb3YEMbIX BEJIUYUH, UX OOO3HAUYECHUS W EIUHHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUIOBBIE CBOMCTBA TE€J M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MUYECKUE BEJIMYMHBI: JaBJIEHHE Ta3a, TeMmIlepaTypa, CpeaHss
KUHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBXKEHUS MOJIEKYJ, CpEIHEKBaIpaTUyHas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSsS SHeprus, padbora rasa,
KO3(phUIIMEHT MOJIe3HOTO JCHCTBHUS TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbBIX BEIUYUH, HX
0o003HaYeHUsT U E€IUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JTAHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEIUYUHBIL: DJIEKTPUUYECKUM 3apsij,
ANEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIMAN, PAa3HOCTh MOTEHIIUAJIOB;
MpU OMUCAHUHU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEMBbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JTAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMU BETMYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOILIECCHl U SIBJICHUS, UCIONB3Ys (U3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUPHOro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTrUuM, 3aKOH COXpaHEHUs HMIYJIbCa,
MPUHLNN CYNEPHO3ULUA CUJI, TPUHIUII PAaBHOMPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbII 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pas3iuyarh CJIOBECHYIO



(GhOopMYJIMPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE M YCIIOBHS (TPaHMUIIbL,
00J1acTH) MPUMEHUMOCTH;

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

BBITIOHATh JKCIEPUMEHTHI MO MCCIEA0OBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCMOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEpPEHHU, MpU 3TOM
dbopmynupoBath mpobiieMy/3ajadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOrO OOOPY/IOBaHUS, MPOBOAUTH OMBIT U
(bopMyIHpOBATH BHIBOBI,

OCYILIECTBIISITh IPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUST U HCMOJb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(uUKCUpOBaTh pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BHJIe TaONUIl U rpadMKOB, AEJIaTh BHIBOABI 10 PE3YIbTaTaM HCCIICIOBAHUS;

coboAaTh npasuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIETOBAHUI B
paMKax ydeOHOro JSKCIEPUMEHTA, Y4YEeOHO-HUCCIEOBATEIbCKON W TMPOEKTHOM
JEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOIO
o0opynoBaHUs;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOW MOJCIBIO,
UCIOB3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 33a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEOoOXOo/IMMbIe IJisl €€ pelIeHus], MPOBOJUTh PACUYEThl U OIICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (PU3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JJOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3Yy4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SABICHNUS,

UCIOJB30BaTh  MpPU  pPEHIEHWHM  y4eOHBIX  3a/ad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUU
U MpEJCTaBIICHUs] y4eOHOU U HAYyYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOJTy4aeMyt0 HHPOpMAIIHIO;

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

UCIIOJB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
1uisi obecriedeHus 0€30MacHOCTU MPU O0pallleHUuu ¢ MpudopaMu U TEXHUUYECKUMHU



yCTpOMCTBaMH, AJIsl COXPAHEHUS 370POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIIOJHEHUEM pA3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBHO pacHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE paccMaTpUBAEMON MPOOIEMBI.

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

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

YUYUTHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbIH UCTOUHUK CBETA, SJIepHas
MOJIeIb aTOMa, HYKJIOHHAsl MOJIeJb aTOMHOTO siipa MpU perieHur (U3NYECKUX
3a/ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX HA OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOW (DU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMarHuTHas WHAYKUUS, JACHCTBHE MArHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIHUMCS 3apsii, DJIEKTPOMArHUTHbIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJSpU3alUs  CBETa, JAUCHEPCUs CBETa,
dhotosnexkTpuueckuii 3pdext (hotordPpdhexT), cBeToBOE TaBiIeHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aToMa BOJIOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BENIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IUYHBIX  Cpel) U
AIEKTPOMArHUTHBIE SIBJIIEHUS (MPOLECCHI), HUCMHOJb3ys (PU3UUYECKUE BEIMYHUHBI:
ANEKTPUUYECKUHN 3apsijl, CHJIa TOKa, DJIEKTPUUYECKOE HAIPSIKEHHUE, AIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEH, MEPUOJl U YacToTa
KojiebaHU B KoJebaTeIbHOM KOHTYpE, 3apsii M Ccujla TOKa B Mpolecce
rapMOHUYECKUX OSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOsIHUE U
ONTUYECKAsl CHUJIa JUH3bI, IPU ONHUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUSI U €JAUHUIIbI, YKa3bIBaTh
dbopmyInbl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO BEJIUYUHY C JAPYTUMU
BEJIMYMHAMU;



OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIE SIBJICHUS M TMPOLECCHI, HUCIOIb3YA
(u3nYecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOJIypaciiajia, SHEPTusl CBI3U
aTOMHBIX SIIEp, NpPU OMUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMBIX BEIWYMH, UX OOO3HAUECHHS M €IUHUIbI, YKa3bIBaThb (POPMYIIBI,
CBSI3bIBAIONINE JIAHHYI (DU3UYECKYIO0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAaUEHUE (PU3NUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE TMPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOTO U MapaJljIeIbHOTO
COEIMHEHHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOU
WMHIYKIINH, 3aKOH MPSMOJUHEHMHOTO PacrpoCTpaHEHUsl CBETA, 3aKOHbI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHIITelHa st hoTorddexra,
3aKOH COXPAHEHUs JHEPTUHU, 3aKOH COXPaHEHUsS HMMITYJIbCa, 3aKOH COXpPAaHEHUs
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUs MacCOBOT0 4ucla, MocTylathl bopa,
3aKOH paJlMOaKTUBHOIO pacnaja, pu 3TOM pa3indyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMPENENATh HAMIPABICHHE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOJIHUKA
C TOKOM, CUJIbI AmIiepa u cuiibl JlopeHua;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHUM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO HCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBath mpobiieMy/3ajadyy M THUIOTE3y YYEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO OOOPYJIOBaHUS, MPOBOJAUTH OIBIT U
(bopmMyIHpOBATH BHIBOBI,

OCYILIECTBIISITH PSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO0 U3MEPEHUS U HCMOJb30BAaTh HM3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCNIEIOBAaTh 3aBUCUMOCTH  (PU3MUYECKUX BEIWYHMH C HCHOJb30BAHUEM
NpSIMBIX WM3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIWYMH B BUAEC TaOIUIl U
rpaduKoOB, JIeJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coboAaTh npasuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro JSKCIEPUMEHTA, Y4EeOHO-HUCCIEOBATEIbCKON U MPOEKTHOU
NESATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1aOOPATOPHOIO
o00opynoBaHus;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOW MOICIBIO,
UCIOJB3Ysl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1auu



BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMUYUHBI U (POPMYIIHI,
HEOoOXOo/MMbIe IJisl €€ pelIeHusl, MPOBOJUTh PACUYEThl U OLICHUBATH PEaJTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHN C OMOpod Ha HM3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3nUecKue SABICHNUS,

UCIOJB30BaTh  MpPU  pPEHIEHUHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIUU
U MPEJCTaBIICHUs] y4eOHOU U HAYYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYSHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH NMOTydaeMyt0 HHPOpMAIIHUIO;

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

MIPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIEI0 MHUpaA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
uisi obecriedeHus 0€30MacHOCTH MPU O0pallleHUuu ¢ MpudopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJIsl COXPAHEHUS 3J0POBbSl U COOJIOICHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOIIEH Cpeae;

paboTaTh B Tpynmne C BHIIOJIHEHUEM pa3IMYHBIX COIMAJIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBHO paCHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosnn4yectBo 4yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uu¢poBbie)
Ne i/m Kontpoabnbie | IIpakTnueckue
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PUBUKA U METO/bl HAYUYHOI'O IO3HAHUSA
1.1 ®u3ukKa 1 METOAbI HAYYHOr'O TTO3HAHUS 2 bubmmorexa [TOK
’ A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pazpnen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Jlunamuka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1 1
23 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 6 hitps:/m.cdsoo.rw/ 764 1b72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmoreka [JOK
’ TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1
32 OCHOBBI TCpMOAHHAMH K1 10 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
’ @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pasneny

24

Paznea 4. JIEKTPOJANHAMUKA

bu6mmoreka [JOK
4.1 JIIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 ITocTosiHHBIN A1eKTpUYeCKUil TOK. TOKHU B 12 bubnuorexa [IOK
' pa3IMYHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM uudgposbie
Ne ni/m P KonTtpoasnsie | IIpakTnueckue (uubp )
NPorpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOJAUHAMUKA
11 MaruutHoe nose. JeKTpOMarHuTHas 1 1 3 bubmumorexa [IOK
’ WHIYKLIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHudecKkue 1 31eKTPOMArHUTHBIE 9 1 bubnmoreka [JOK
’ KoJe0auus https://m.edsoo.ru/7f41¢97¢
59 MexaHudecKkue 1 31eKTPOMArHUTHBIE 5 1 bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
2. 10 3
3 Onrika https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OcHOBBI crieIIUaILHOM TEOPUH 4 1 bubmmoreka [JOK
' OTHOCUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3BUKA
. bubnuorexa [IOK
4.1 DneMEeHThl KBAHTOBOW ONTHKHU 6 hitps:/m.edsoo.rw/7f41c97c
4.2 Crtpoenue atoma 4 bubmmoreka [JOK




https://m.edsoo.ru/7f41¢97¢

4.3 ATtoMHOE S1po

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pasneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

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

Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O6o061matroniee TOBTOPEHUE 4 113;1136;:1/?/11?::1(;52/5 41697c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposeIe
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
®u3uka — HayKa O PUPOJE.
1 Ha e e (})] 05 f 1 bubmuoreka [JOK
YHBIE METO/IbI IO3HAHUS
Y A https://m.edsoo.ru/ff0c32¢2
OKpYKaroIlero Mupa
Posne 1 MecTo Gu3uku B
) (hOopMUPOBAHUN COBPEMEHHOM 1 bubnmoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITENBHOCTH JIFOIEHT
MexaHnueckoe JBHKEHUE.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO bubmuoreka [JOK
3 1
nerkenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE NpsIMONIMHENHOE 1 bu6nuorexa [IOK
JIBUXKECHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE ITPSIMOJIMHEIHOE bu6nuorexa [IOK
5 1
JIBUXKECHUE https://m.edsoo.ru/ff0c372e
6 CBobogHOe mazeHue. Y CKOpeHue 1 bubmmoreka [JOK
CBOOOHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe aBuxkeHUE.
7 I[p ’KEHUE MaTepUaTbHOU TOUKHU 10 1 bubmmorexa [IOK
BIDKEHHME MAaTepUaIbHON TOY
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun otHocuTenbHOCTH [ anumnes. 1 bubnmoreka [JOK




WNuepumanbHble CUCTEMBI OTCUETA.
[TepssIii 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

9 CYHEepIO3UInu cuil. Bropoil 3akoH buGnnorexa [IOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HrroTona st MaTepuanbHOU TOUKU

10 Tpernii 3akoH HeroToHa 11 bu6nuorexa [IOK
MaTepHUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TsaroreHus. Cuna

bu6muoreka [JOK
11 TsKecTu. IlepBas kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadduurieHT Tpenus.

13 Cuna CEH OTI/IBJIeIprI/Iq:I pu ,Z[BI/I)P;CHI/II/I buGnnorexa LIOK

p p https://m.edsoo.ru/ff0c3{f76
TeJa B KUJAKOCTH WIIU ra3e
[TocTynarenbHOe U BpalaTesbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO TEA. bubnmoreka [JOK
MowmenT cuibl. Ilnedo cunel. YcioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOIO Tea
NMnynsc MaTepuanbHOM TOYKH,

15 CUCTEMBbI MaTepUAIIbHBIX TOYECK. bubnmoreka [JOK
Nmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE JIBUIKEHHE
PaGoTta 1 MOITHOCTH CHUIIBL.

16 Kunernueckas 3Heprusi MaTepuabHON bubnumorexa [IOK
ToukH. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUHn

17 [TorenumanpHas 3HEPTHUs. bubnmoreka [JOK




[ToTeHuManbHast 3HEPTHS YIPYTO
ne(GopMUpOBaHHON MPY>KUHBI.
[ToTeHumanbHast HEPrHs TeIa BOIU3U
MMOBEPXHOCTU 3eMIIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnuanbHbIe U HEMOTEHIIUATbHbIC
cuiibl. CBs3b paboOTHI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPrUU CUCTEMBI Tell.
3aKOH COXpaHEHUsI MEXaHUUECKOM
SHEpPIruu

bu6muoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabora
«HccnenoBanue cBsi3M pabOTHI CUIIBI C
M3MEHEHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MMPUMEpPE PaCTHKEHUS
PE3UHOBOTO KIyTa

20

Konrponsnas padora no Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHUS B MEXaHHUKE)

bu6munoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Anddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHHUS U
B3aUMOJICHCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEI

23

Macca monexyi. KonnyectBo
BemiectBa. [loctostHHas ABoraapo

24

Temnnosoe paBHOBecue. TeMieparypa
u e€ usMmepenue. Illkana remneparyp




Lenbcus

WUneanpusiii raz 8 MKT. OcHOoBHOE

bu6muoreka [JOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIepaTypa Kak Mepa

%6 CpeIHEe KHHETUYECKON SHEPTuun bubmmoreka [JOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menpeneea-Knaneiipona

27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaGopatopHnast pabora

)3 «HMccnenoBanue 3aBUCUMOCTH MEXIY
rnapamMeTpamMu COCTOSIHUS
pa3peKEeHHOT0 ra3a»

79 N3omnporneccel B Ha€anbHOM ra3e u ux bu6mmoreka [JOK
rpaduyeckoe nmpeacTaBIeHUue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U

30 cnocoObl e€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHssa https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOI'O UI€ATBHOTO
rasa

31 Bupel rerionepenaun Bubmorexa OK

https://m.edsoo.ru/ff0c5¢36
VY ienpHas TEMIOEMKOCTh BEILIECTBA.
32 KonuuecTBo TemioTel npu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AnnabaTHbli polecc

13 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnumorexa [IOK
IPUMEHEHHE K U30IIpoLieccaM https://m.edsoo.ru/ff0cSefc

34 HeobpaTumocTs ipo1ieccoB B bubnmoreka [JOK




npupoje. Bropoii 3akoH
TEPMOAVHAMUKH

https://m.edsoo.ru/ff0c6230

[punnun geiictus u KIIJ{ TernoBoit

bu6mmoreka [JOK

35
MAaIlIAHBI https://m.edsoo.ru/ff0c600a
36 Mukn Kapno u ero KIT/I
37 DKosornyeckue mpoodIemMbl
TETUIOIHEPTETHKHU
18 O6o06matomuii ypok « MonekysipHas bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMHUKIY https://m.edsoo.ru/ff0c6938
KonrponsHas padora no Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI Bubmmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue U KOHIACHCAIHS. bubnumorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoOTHAS M OTHOCHUTEIhHAS
41 BJIAJKHOCTH BO3/1yxa. HachleHHbIN bubmmorexa [IOK
YR = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
4 amopdHbIe Tena. AHU30TPOIHS bubmumorexa [IOK
CBOMCTB KpucTayioB. Kuakue https://m.edsoo.ru/ff0c65{0
kpuctayyibl. COBpeMEHHBIE MaTepPUAITBI
[1naBieHre U KPUCTATUIA3AIIHS.
bu6mmoreka [JOK
43 VY enpHas TENoTAa IUIaBJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarust
bu6mmoreka [JOK
44 YpaBHEHHE TEIUIOBOTO OanaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpu3alus Tei. DIeKTPUIECKUI bubnmoreka [JOK

3apsan. JlBa BUa JIIEKTPUUECKUX

https://m.edsoo.ru/ff0c6bcc




3apsi0B

[IpoBOIHUKH, TUANEKTPUKHU U

bu6mmoreka [JOK

46 MOJIYIIPOBOJHHUKH. 3aKOH COXPaHEHMS
YHPOBOA P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsioB. 3aKoH
47 Kyiona. TouyeyHBIH 3EKTPHUYECCKHAI bubmorexa LOK
Y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsyk€HHOCTB JIEKTPUYECKOr0
43 noJist. [lpuHnun cynepno3uuuu bu6nuorexa [IOK
AJIEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTU
Pabora cui1 3J1eKTpOCTaTHYECKOrO
49 o, [ToTennua pPa3 oc bubmmorexa [IOK
noJst. [Torennman. HOCTB
https://m.edsoo.ru/ff0c6100
MMOTCHIINAJIOB
IIpoBOTHUKH U TUIICKTPUKH B
50 ) IZ:K OCTaTHYCCKO ope bubmorexa HOK
JIEKTPOCTATHY M TIOJIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnekrpoéMrocth. Konnencaro
P A p https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD MIIOCKOTO
52 KOHJEHCATOpa. DHEPIUs 3aPSKEHHOTO buGnnorexa LIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlaGopatopunas pabora "H3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"
[IpuHIIMIT AENCTBUS U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIHLHOTO

ammapara, CTpyHHOTo IIpuHTepa.
DneKTpocTaTHUecKas 3alluTa.




3azemiIeHHE AIIEKTPONPHUOOPOB

55

DNEKTPUUYECKUI TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [[0CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Comporusnenue. 3akoH OMa jist
ydacTKa Lenu

56

[TocnenoBarenbpHOE, APATIICIBHOE,
CMEIIIaHHOE COeIMHEHHE
npoBoIHUKOB. JIaboparopHas paboTa
«M3ydyeHune cMeIanHoro COeIMHEHUS
PE3UCTOPOBY

0.5

bu6munoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxxoyns-Jlenna

bu6muoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11st MOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

0.5

bu6munoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAsi TPOBOJIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHUMOCThD
CONMPOTHUBJIEHUSI METAJUIOB OT
temrneparypbl. CBEpXIIPOBOJIUMOCTh

60

DNEKTPUUECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U

npUMecHast MpoBoAUMOCTh. CBOHCTBA
p—n-niepexona. [lonynpoBoaHUKOBBIE
npubOpHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEKTpUUECKUI TOK B pacTBOpPax U

6 pacmiaBax 3J€KTPOJIUTOB. 1 bubnuorexa [IOK
DNEeKTpONIUTHYECKAs! AUCCOLIMALIMSL. https://m.edsoo.ru/ff0c82ba
DnexTponus
DNEeKTPUYECKU TOK B rasax.

63 CamMoCTOsITeTbHBIN U 1 bubmuoreka [JOK
HECAMOCTOSTENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[mazma
DneKkTpuueckue npudopsl U

64 YCTpPOICTBA U UX MPAKTUYECKOE 1 bubnuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o06maromuit ypox 1 bubnmoreka [JOK
«INEKTPOIMHAMHKA) https://m.edsoo.ru/ff0c88be
Konrponsnas pabora no Teme

66 «Qnekrpocraruka. [TocrosHHBIN 1 bubnumorexa [IOK
3JIEKTPpUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cperax»

67 PesepBHblii ypok. KonTponbHas 1 bubmumorexa [IOK
paborta mo Teme "DneKkTpoaguHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O0o0maronmii ypok 1 bubmumorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
o
Jlj;_n Tema ypoxa Bcero Konrpoapitie | - Hpakririeckite i[:;:eﬂl/lﬂ ;I;I;bal;z§ZTenbﬂble
padoThbI padoThbI pecypenI
[TocTostHHBIE MATHUTHI U UX

1 B3auMojieiicTBUE. MarHuTHOE ToJIE. 1 bubmuoreka [JOK
Bekrop MaruuTHOM MHAYKUMH. JInHUM https://m.edso0o.ru/ff0c9778
MarHuTHON MHAYKIIUU
MaruuTHO€ 1oJie MPOBOIHUKA C

) ToKoM. OnbIT Dpcrena. 1 bubmmorexa [IOK
B3anmoaeincTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yuenue 1 1 bubmmorexa [IOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHEe MarHUTHOT'O MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JlaGopaTopHnas pabora 1 1 bubmumorexa [IOK
«HccnenoBanue neMCTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHEe MarHUTHOT'O MOJIS Ha

5 JBYOKYLIYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubnuorexa [IOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomMaruuTHas UHAYKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMu. SJ1C 1

MHIYKUUW. 3aKOH 3JIEKTPOMAarHUTHOM




nHaykuuu Papanes

JlaGopatopHnas pabora
«HMccnenoBanue sBICHUS
AJEKTPOMATHUTHON UHAYKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTS. SIBIEHUE
camonHaykimu. C caMOMHIyKIIUN.
DHeprusi MarHUTHOTO MOJIsl KATYLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTponuCTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKLIUOHHAs [1eYb

10

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMArHUTHAS HHIY KIS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas padora no Teme
«MaruutHoe 1nouie.
DNEeKTpOMarHuTHas! MHYKIIHS»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOO/IHBIE MEXaHUUECKUE
Kosiebanus. ['apMoHnUecKue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHIH.
IIpeBpanienue 3Hepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
NeproJia MaJIbIX KojeOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTU ¥ MacChl TPy3a»

14

Koneb6arenbublii koHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820




ANIEKTPOMArHUTHBIC KOJIeOaHUs B
U7eaTbHOM KOJIeOaTeThbHOM KOHTYPE.
AHaJorust Mexa1y MEXaHU4eCKUMHU U
ANEKTPOMATrHUTHBIMH KOJICOaHUSIMU

15

®opmyna Tomcona. 3akon
COXpaHEHHUsI PHEPTUHU B UJCATEHOM
KoJ1e0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarumx
KoseOaHusx. BeIHyKIeHHBIC
MexaHH4eCKHe Koebanus. Pe3onanc.
BrIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE
KoJIe0aHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblil Tok. CHHYCOUJAIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JENCTBYIOLIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEHHOro TOKa,
JIMHUU JJIEKTpoIepesayd

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOrM4ECKHE PUCKU IIPU
MIPOM3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ucnons3oBaHus
AJIEKTPOIHEPTUU B MIOBCEIHEBHON
KHU3HU




MexaHnudeckue BOJIHBI, YCIOBHS
pacrnpoctpanenus. [lepuoa. Cxopoctsb

bu6mmoreka [JOK

21
pacupocTpaHeHUs U JJIMHA BOJIHEL https://m.edsoo.ru/ff0cca54
ITonepeunsle ¥ MPOIOJILHBIE BOJIHBI
) 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEKTPOMarHUTHHIE BOJHBI, UX
N bubmuoreka [JOK
23 cBoiicTBa U ckopocTs. [llkana
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMAarHUTHBIX BOJH
ITpyHIMIIBI paguOCBSI3U U
24 TeneBuaeHus. Pa3Burtue cpencts
cBs3u. Paguonokanust
)5 Konrponsnas padora «Konebanus u bubmmorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc618
[IpssMonuHENHOE pacpoCTpaHEeHUe
%6 CBETa B OJHOPOJHOM Cpejie. bubnmoreka [JOK
ToudeuHbI1 UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxkeHue cBeTa. 3aKOHbI
bu6mmoreka [JOK
27 orpaxxeHus ceera. [loctpoenue
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHi B TUIOCKOM 3epKalie
IIpenomienue ceera. [lonHoe
)3 BHYTpEHHee oTpakeHue. IIpenenbHblil bubmumorexa [IOK
YIrOJI HOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHHUS
79 JlaGopatopnas pabora «M3mepenune bubnuorexa [IOK
IOKa3aTelId IPEIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ocTpoenne n3o0paxeHuii B bubnmoreka [JOK




nuH3e. GopMyiia TOHKOH JIMH3BL.
VYBenuueHue JIuH3bI

https://m.edsoo.ru/ff0cddle

JlaGopaTopHnas pabora

31 «HccnenoBanue CBOKUCTB
M300paXEHUH B THH3AX)
Hucnepcus cBera. CnoxxHBINA COCTaB
0 6enoro csera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
1 Wutepdepennus cera. Audpaxims bubmumorexa [IOK
cBeta. [ludpaknuonnas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue npuOOPHI U yCTPOHCTBA U
YCIIOBHSI X 0€30MacHOr0 IPUMEHEHHUS
I'panu1IBbI TPUMEHUMOCTH
36 KJ1laccuuecko MexaHuk. [loctynarsl bubmmoreka [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0ct862
OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
bu6mmoreka [JOK
37 3ameIeHre BpEMEHU U COKpalllEHUE
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprust U UMITYJIbC PEISTUBUCTCKON
. bubnuorexa [IOK
38 gacTuLbl. CBsI3b MACChI C SHEPTUEN U
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHsl MOKOSI
Konrponsnas padora «OnTHka.
. bubnuorexa [IOK
39 OcHOBBI cIELIMATIBHON Teopun

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ff0cf610




®oronsl. Dopmyina [Inanka. Dneprus

bu6mmoreka [JOK

40
1 UMIYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEOBAHUE 56 [IOK
HOINOTEKA
41 orod(pdexra. OnpiTel A. T.
b b https://m.edsoo.ru/ffOcffc4
CrojeToBa
3akoHsI poTorPdekTa. YpaBHeHHE
. (Ub o0 P bubmuoreka [JOK
42 OiHInTeHa A5 poTodpdexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosddexra
Hasnenue cBera. OnwiTh [1. H.
43 JlebeneBa. X¥MHUUECKOE IEHCTBHE bubmorexa LOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTponucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:
¢doToreMeHT, POTONATIHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenue 3amau mo reMe «IJI€MEHTEI Bbu6mmoreka [JOK
KBAaHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEL
46 Pesepdopna o paccesHuro o-4actu bubmmorexa [IOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[ImanerapHas MOJ€enb aTOMa
Bubanoreka [IOK
47 IToctynartsl bopa nommorexa I
https://m.edsoo.ru/ff0dOafa
W3nyuenne u niornonieHne GpoToHOB
48 i I/I}II'IC €XoJIe aToMa C O H(()I;0 OBHS bubmorexa LOK
P pexon o 8 P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha apyroil. Buasl criekTpoB
BonHoBEBIE cBOMCTBA YacTUIl. BOJIHEI
. bubmuoreka [JOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOM tyanu3M. CrIoHTaHHOE U

https://m.edsoo.ru/ff0dOca8




BBIHYKACHHOC U3JIYUYCHUC

50

OTKpbITHE panOaKTUBHOCTU. OMBITHI

Pesepdopaa mo onpenenenuto cocrapa

PaarOaKTUBHOI'O U3TTYYCHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3ily4eHus. BausHue
pPaZavoOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMma-usirydeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B S/pE.
SAnepHsle peakuuu. fnepHblil
peaktop. [IpobremMsbl, EepPCIeKTHBHI,
9KOJIOTMYECKNE ACTIEKTHI SIAEPHOI
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpBITHE
Nno3UTpoHa. MeTo bl HAOMIOICHUS U
pETUCTpaLMK AIEMEHTAPHBIX YACTHII.
Kpyrasiii cton «@yH1aMeHTaJIbHbIE
B3auMozeicTeusa. EnMHCTBO
¢bu3nUecKoil KapTUHBI MUPaY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neda. Co3sesnus,
HpKI/Ie 3Bé3,Z[BI, IIJTaHCTBI, X BUANUMOC
ABUXKXCHUC. COJIHG‘-IHa}I cucremMa

56

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




57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTHUKU. 3BE3/bI ITIaBHON
IIOCJIEI0BATEIbHOCTU. BHYTpeHHEE
cTpoeHue 3B€31. COBpEMEHHBIE
IIPEJICTABICHUSI O IPOUCXOXKIEHUH U
sBostonnu CosHIa U 3BE37

58

Muneunsiii [lyTe — Hama ['anakTuka.
ITonoxxenne n npuxenue CosHLA B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B IPaxX TajJakTUK

59

Bcenennas. PazOeranue rajiakTuk.
Teopust bosbioro B3psiBa.
PennkroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl aCTPOHOMUUT

61

KonrtpomnsHas pabora «DneMeHTHI
aACTPOHOMHUU M aCTPOPHUIUKI

62

O6o06matomuii ypok. Pois ¢pusuku u
aCTPOHOMUHU B S3KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax NesaTeTbHOCTH
YyejoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06uraromuii ypok. Posib
¢usnueckoii Teopun B HopMUpOBaHUH
NpeJCTaBICHUN O (PU3NIECKOM
KapTUHE MHpa




O6o06maromuii ypok. Mecto
¢u3nveckoil KapTHHBI MHUpa B 00IIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
HAy4YHBIX IIPEJICTaBICHUNA O IPUPOLE

66 PesepBHbIi ypok. MarHutHoe 1noie. 1
DNEeKTpOMarHuTHas MHAYKIHS
PesepBubiil ypok. OnTuka. OCHOBBI

67 CIELIMAJILHOM Teopun 1
OTHOCHUTEJIBHOCTH
Pesepnblii ypok. KBantoBas ¢pusuka.

68 3JI€1\I:CHTBIyaiTp0HOMI/II/I u * 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d1784
acTpo(U3UKH
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

» Guzuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuit H.H. non
penaxnueit [lappentreBoit H.A., AkiinonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocseienue

» ®usuka, 11 knace/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penaxuueit [lappentreBoit H.A., AkiinonepHoe o0miecTBo «M3aaTenbcTBO

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI 111 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






