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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMmma no gusrke Ha ypoBEHb CpeIHEr0 00IIero o0pa3oBaHus it
oOyuaromuxcs 10-11-x knmaccoB MKOVY [oBonenckas COIL Ne 1 pa3zpaGortana B
COOTBETCTBHUH C TPEOOBAHUSIMU:

®denepanbHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoi
Denepannumny;

npukaza Muno6paayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHUH (eaepaabHOTO
roCyJ1IapCTBEHHOI0 00pa30BaTebHOr0O CTaHapTa CPETHETO OOIIETOo
o0Opa3oBaHUs;

npukaza Munanpocsemienus ot 18.05.2023 Ne 371 «O0 yTBepkaeHun
denepanbHO 00pa30BaTEILHON MPOTPAMMBI CPETHETO 0OIIETO 00PA30BAHUY;
npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «OO0 ytBepxknenuu [lopsiaka
OpraHu3alyy U OCYIECTBIEHUS 00pa30BaATENbHOM JAESTEIBHOCTU IO OCHOBHBIM
o0ureoOpa3zoBaTeabHbIM IPOrpaMMaM — 00pa3oBaTesIbHbBIM ITporpaMmMam
Ha4yaJIbHOTO OOIIETr0, OCHOBHOTO OOIIETO M CPEIHEr0 OOIIEro 00pa3oBaHUMY;
KOHIEMIMHU MPernoilaBanus yueOHoro npeamera «Dusmkay,

KOMITJIEKCHBIM TIJIAHOM MEPOIPUTHI MO MOBBIIICHUIO Ka4eCTBA MATEMaTUYECKOTO
U €CTeCTBEHHO-HAy4YHOro oOpazoBanus Ha nepuos 10 2030 roxa,

CII 2.4.2.4283-26 «CaHuTapHO-31UIEMUOIOTHYECKHE TPEOOBAHUS K
OpraHu3alysIM BOCTIUTAHUS U O0yUEHHUS, OT/AbIXA U 03I0POBIICHUS JIETEH U
MOJIOZICKIY, YTBEPKIEHHBIX ITOCTAHOBJICHUEM TJIaBHOTO CAHUTAPHOTO Bpaya OT
02.06.2026 Ne 19;

CanlluH 1.2.3685-21 «I'urnennueckre HOPMaTUBbI U TPEOOBAHUS K 0OOECIICUCHHUTO
6e3omacHOCTU U (WH) OE3BPETHOCTH JIJIsl YeJIoBeKa (PaKTOPOB CPeIbl OOUTAHMS,

YTBEPKACHHBIX ITOCTAHOBJIEHUEM TJIABHOTO CaHUTAapHOTO Bpaya oT 28.01.2021 Ne
2.

[Tporpamma no pusmke 6a30BOro ypoBHS Ha YPOBHE CPEIHEro OOIIETo
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3yabTaTaM
OCBOEHMSI OCHOBHOM 00pa30oBaTebHOM NporpaMmbl, ipeactaBiieHHbIX B DI'OC
COQ, a Taxxe ¢ yuérom ¢eaepaibHON pabodeil mporpaMMbl BOCIUTaHUS U
KOHLEMNHY MpenoiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTebHbIX
opranu3anuax Poccurickoin @enepanuu, peaan3yrolnX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTrPAMMBI.

Copepxanue mporpaMMbl 1O (QU3MKE HampaBieHO Ha (popmMupoBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 xmaccoB mpu
oOydeHnu ux ¢u3nuke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxona. IIporpamma no ¢usuke coorserctByer TpeboBanusam PI'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHsl, a TaKKE€ YUYUTHIBAET HEOOXOAMMOCTb pEaAIM3alUUd MEKIIPEAMETHBIX
cBsi3el (U3MKM C €CTECTBEHHO-HAy4YHbIMU Y4eOHbIMM mpeaMeramu. B Hel
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OMPENICNAIOTCS OCHOBHBIC 1I€JIM U3Yy4YeHUs] (DU3UKU HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHUs, TUIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (DU3HKHU: JTNIHOCTHBIEC,
MeTarpeJIMEeTHbIe, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e TUIAHUPYEMBIC PE3yJIbTaThl OCBOCHHMS Kypca (PU3uMKU Ha 0a30BOM YPOBHE, B

TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI IO TO/1aM O0YUYEHUS;

e coJiepxaHue yueOHoro npeamera « Ou3ukay 1o rojgam o0ydeHusl.

du3nka Kak Hayka O HauOosiee OOIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KauyecTBe y4eOHOTO MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpysxaromiem mupe. LIkoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yOIIni
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOIBKY (DU3NUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuzndeckoir reorpadueid W actpoHomued. Mcmonb3oBaHME W AKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep UM pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTHUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCA, TOJIYYEHHUSI HOBBIX MAaT€pHAIOB C 3aJaHHBIMU CBOWCTBAMHM WU JIPYTHX.
N3yuyenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (opMuUpOBaHHE YMEHUN MPUMEHSTH
HAyYHBIH METOJI MO3HAHUS MPU BHITOJHEHUN UMU YY€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3MKu Ajis YpOBHS cpeaHero oOmero oOpa3oBaHMs
MOJOXKEH PAN HACH, KOTOPbIE MOXHO paccMaTpuBaTh KaK MPUHILMIIBI €ro
MTOCTPOECHHS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISETCA JOTUYECKH
3aBEPIIEHHBIM, OH COJIEPXKUT MaTepuai U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBMM ¢ HEW MaTepual Kypca (Gu3ukw
o0ObeaMHEH BOKPYr (Qu3nueckux Teopuid. Bemymmum B Kypce sBisieTCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraéT HCHOJIb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (U3NYECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM O0OmecCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPABCTBEHHBIMU U IKOJIOTMYECKUMU TTPOoOIeMamMu.

Hoess  npuknaownoii  nanpasnennocmu. Kypc ¢Gu3uku  mpeanosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTMYECKUX MPUIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanusyeTcss TOCPEIACTBOM BBEICHUS DIIEMEHTOB
COJICp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoliemMaM COBPEMEHHOCTH,



KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palMOHATIBFHOTO TPUPOIOIIOIB30BAHUS U HKOJIOTHIECKOM 0€30IMacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMU Kypca (DU3UKM Ha ypOBHE CpPETHEro OOIIEro
oOpa3oBaHus SBJSIOTCS (u3nueckue Teopur (PopMUpPOBAHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKON TCOPUHU, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHITUTIOB B COBPEMEHHBIX MPEACTABICHUSX O TPHPOAE, TPaHUIIAX
MPUMEHUMOCTH TEOPUH, IS OINMUCAHUS €CTCCTBCHHO-HAYYHBIX SIBICHUHA U
IIPOIIECCOB).

CHCTeMHO-IESITENBbHOCTHBIN TOJIX0/T B Kypce (U3UKU peanu3yeTcsl MPEexe
BCEro 3a CUET OpraHu3alydd SKCIEPUMEHTATBHOU AESTENIbHOCTH O00Yy4YaroIIuXCs.
Jns  GazoBoro ypoBHS Kypca (U3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIa0OpaTOpHBIX padoT,
KOTOpBIE B IporpamMme mno (usuke oObeIUHEHBI B OOMIMNA CIMCOK YYCHHUYECKUX
pakTUYeCKUx padoT. BhiienieHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS H  OICHKH, OCYIICCTBIISICTCS YYaCTHHKAMU
0o0pa3oBaTEIbHOIO TMpOoIecca MCXOJd U3 OCOOCHHOCTEH IIJIAHUPOBAaHHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBIAJCHHUE
OOy4YarOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIECI0BAHUS
3aBUCUMOCTEN (U3MYECKUX BEJIMYUH M TOCTAaHOBKY OIBITOB IO TPOBEPKE
MPEJI0KEHHBIX TUITOTES.

bonbimoe BHUMaHUWE YAENACTCS PEHICHUIO PACYETHBIX W KAuYeCTBEHHBIX
3amad. [Ipu 3TOM Ay pacd€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3alaHHON (PU3UYECKON MOJIEIbIO, TIO3BOJISIFOIINE TPUMEHSTh U3yUEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pasHBIX pa3neioB. /[ KauyecTBEHHBIX 3a/ad MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OoOBsICHEHWE TPOTEKaHWS (PU3NUYECKUX SIBICHUW M TPOIECCOB B OKPYKAIOIICH
XKU3HH, TpeOyromue BhIOOpa (U3MYECKOW MOAENH IS CUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4YeOHOro rpoiecca 0a30BBbII ypOBEHb Kypca
(GbU3UKN HA YPOBHE CpeHEro 00Iero o0pa3oBaHus JOKEH U3YU4aThCsl B YCIOBUAX
MPEeIMETHOTO KaOWHeTa (M3WKW WIA B YCIOBUSX HWHTETPHPOBAHHOTO KaOWHETa
MPEAMETOB €CTCCTBEHHO-HAYUYHOI'O ITMKJIA. B KaOumHeTre (U3UKH TOJDKHO OBITh
HeoOXoauMoe J1abopaTopHOe OO0OpYAOBaHHME JMJI BBIMOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3HKE YICHHUECKHX MPAKTHUECKUX padOT U JIEMOHCTPAIIMOHHOE
o0opyIoBaHUE.

JemoHCcTpannonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECMEYMBAET IOCTAHOBKY
MEPEUNCIICHHBIX B TporpaMMe 10 (DU3UKE KITIOYEBBIX JACMOHCTpAIlUNA IS



UCCJICIOBAHMSI  M3Y4YaeMbIX  SBJIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TTPUMCHCHHI.

JlabopaTopHoe 000pynOBaHME IS YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyére
OJTHOTO KOMIUICKTa Ha JBYX OOydYalommMXCcsa. TeMaTHYeCKHe KOMIUICKTHI
7a00paTopHOTO O0OPYNOBaHUSI JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TEJIIMH U3y4YeHUs] (PUZUKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (QopmupoBaHue HHTEpeca M CTpeMJICHUS OOYYaOMIMXCS K HayYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE HMX HMHTEIICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
UCCJIeI0BATEIHCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSM;

e (opMupoBaHHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3YUCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHUN OOBSCHATH SBICHHUS C HMCIHOJb30BAaHUEM
(bu3MYeCcKuX 3HAHUN U HAYUYHBIX JIOKA3aTENbCTB;

e (opmMupoBaHuEe TpENCTAaBIECHUNA O PONHM (PU3UKHU IS Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHHne ATUX TeNield oOecTieunBacTCs pelIeHUeM CIEAYIOIMX 3a1ad B

mporiecce n3ydeHus Kypca GU3NKA Ha YPOBHE CPETHETO O0IIeT0 00pa30BaHMUS:

e TpHOOpETEeHHE CHUCTEMBI 3HAHUM 00 00mux bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUsIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3MKY, BJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AJIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oObsicCHEeHUS (PU3MYECKUX SBJICHUNW B MPUPOAEC U IS TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU KU3HU;

e OCBOCHHE CIOCOOOB PEIICHWS pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
busznyecKkoil Monenblo, 3aJay, MOAPa3yMEBAIONINX CAMOCTOSTEIbHOE
co3nanue GU3NIECKOU MOJIENH, aJIEKBATHON yCIIOBHSIM 3aJ1a4H;

e TMOHWMaHHE (HUMYECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSIHUS HAa OKPYKAIOILIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS W TMPOBEIACHUS
(GU3MYEeCKUX SKCIEPUMEHTOB, aHajln3a W HMHTEpIpeTanuu uHbOopMaIuy,
OTpeJIeIeHHs TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;



e CO3/JlaHUE YCJOBUHU ISl PA3BUTHUS YMEHUHN MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
obpazoBanus oTBojauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HENEN0), B
11 xknacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennmaraemeiii B mporpamMme M0 (QU3NKE TepedeHb J1abopaToOpHBIX U
MPAKTUYECKUX pabOT SBIISIETCS PEKOMEHJOBAaHHBIM, YUUTENb JI€JaeT BHIOOP
MpPOBEJEHUS J1a0OPAaTOPHBIX pabOT U ONBITOB C YYETOM HHIUBUAYATbHBIX
0COOEHHOCTEH 00yUYaroIUXCS.

Jlns peanm3anuy mporpaMMBbl UCITOIB3YIOTCS YICOHUKH, TOMYIIICHHBIC K
HCIIOJIb30BAHUIO TIPH peaii3allii UMEIOIINX FOCyJapCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeIbHBIX MIPOrPAaMM Ha4aIbHOI'O OOIIIET0, OCHOBHOTO OOIIEro, CPEeaHETO
o01iero o0pa3oBaHus OPTaHU3AIUSIMHE, OCYIIECTBISIONIMMHI 00pa30BaTEIHHYO
NEeATENIbHOCTD, MpUKa3oM Munnpocsenienns ot 22.06.2026 Ne 436:

®dusuka, 10 knacc/ Maxumes I'.4., Byxosues b.b., Corckuit H.H. nox penakiueit
[TapdentreBoii H.A., AkninonepHoe obmectBo «M3aatensctBo "IIpocsenienue»,
®dusuka, 11 knacc/ Maxumes I'.5., byxosues b.b., Yapyrua B.M. nox penakiueit
[TapdentreBoii H.A., Akninoneproe obmectBo «M3aaTensctBo "IIpocsemienue».

DnexkTpoHHBIE 00pa30BaATENbHBIE PECYPCHI, JOMYIIEHHBIE K HCTIOIB30BAHUIO TIPH
peann3anuy UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIINIO0 00pa30BaTeIbHbBIX
pOrpaMM Ha4aJIbHOTO 00IIero, OCHOBHOTO OOIIET0, CPETHEr0 00IIero
oOpa3oBaHus npukazoM Munmnpocserenus oT 23.07.2025 Ne 551

Tpenaxep «Obnako 3aanmii. [llkomay. dusuka, 10 kmacc OO0 «Duszukon Jlady;
AZanTuBHBIH KoMmiuiekc 1o ¢pusuke 10 kmacca 000 «AU-CMAPTy;

®uzuka, 10 - 11 kimacee TAOY BO MI'TIY.
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COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. ®u3uka u MeTObI HAYYHOT'O MO3HAHUA

®usuka — Hayka o mpupone. HayuyHbie MeTOABI NO3HAHUSA OKPYIKAIOLIETO
Mupa. Posb DOKCniepuMeHTa M TEOpUM B IpOLECCEe II03HAHUA IPUPOJBI.
DKCHEpUMEHT B (PUBHKE.

MonenupoBanue (hU3MYECKUX SIBIECHUNA M IpoueccoB. HayuyHble rumotesbl.
dusnueckre 3aKOHbI U TEOPUH. |'paHUIBI MPUMEHUMOCTH (HUZUYECKUX 3aKOHOB.
IIpyuHLIMI COOTBETCTBUS.

Ponb u mMecTto Qu3Nku B (POPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele U IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBkeHHE. OTHOCHUTEIBHOCTh MEXAaHHMYSCKOI'O JIBIKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienre, CKOpOCTh (CpefHsIsi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMU HA OCHU CUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHENHHOe IBrkeHue. I'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelIcHus
MaTepuagIbHONW TOYKU OT BPEMEHH.

CBoOogHOE nazieHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBwkeHue. JI[BUKEHHME  MaTepuaJbHOM TOYKHA MO
OKPYXHOCTH C MOCTOSIHHOM 10 MOJAYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs
ckopocTh. [lepuona u yacrora obpaiienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBU>KEHUE CHAPSIOB, IIETIHbIC U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WLIKOCTPALIMS KHUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKCHUS.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Teq B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOmronenne ABWKEHHMS Tea, OPOIICHHOrO TOJA YIJOM K TOPHU3OHTY H
TOPU30HTAIBHO.



N3mepenune yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTy Ipu ABUKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOWIEHHS MEXAY IyTAMH, MPONUJCHHBIMU TEJIOM 34
MOCJICIOBATENILHBIE PABHBIE TMPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

WN3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBeiii  3akoH  Herotona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropo# 3akon HeroToHa
JUIs. MaTepUanbHON ToUkd. Tpetuit 3akoH HproTOHA 1711 MaTEpUaAIbHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuna Tspkectu. IlepBasi kocMmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (mokosi, ckoipxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIkKEeHUS U cuiia TpeHus nokos. Koadduiuent tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B KUJKOCTH WJIU rase.

[ToctynaTtenbHoe U BpaliaTeabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauleHus. llneuo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TEIA.

TexHndeckre yCTpOWCTBA W MNPAKTUYECKOE MPUMEHECHHUE: TMOIUIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U M1aJICHHH.

CpaBHeHME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3yuenue aBuxkeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOIO Teja, HWMEIOLIETO OCh
BpaLCHUS.

Tema 3. 3akoHnvl coxpaneHus 6 mexanuke

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEeMbl MAaTEpHUANIbHBIX TOYEK.
NMnynbc CHIIBI U U3MEHEHHME MMITyJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

PaGota cusbl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprusi MaTepuaJbHOW TOUKM. Teopema 00 W3MEHEHHUH
KUHETHUYECKOU SHEPTHMU.

[TorennumanbHas JHEprus. [TorenunanbHas SHEprus YIIpyro
nedhopMupoBaHHONW  mpykuHbl.  [loTeHIManpHas JHEprusi Tena  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[ToreHnuanbHple WM HENOTCHUUAJIBHBIE  CHJIBIL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUM CUCTEMBI TEIN.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexon MOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW SHEPruu
TeJla Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHas GU3NKa 1 TEPMOJAMHAMUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapakrep IBUKEHHS U
B3aWMOJICMCTBUSI YaCTHUI] BEIIECTBA. MoJenu CTPOEHUS Ta30B, KUJKOCTEU H
TBEPJIBIX TS U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojielieid. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeanpHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPruM TEIUIOBOIO ABMXKEHUs dactul rasza. Illkama
temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH [lamproHa. M30mponeccsl B HUACATLHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHE H30MPOLECCOB: H30TEPMa, H30XO0Pa,
n3o0apa.

TexHuyeckue yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnbiTel 10 MU PYy3UN KUAKOCTEHN U ra30B.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Mogens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSL.

Mogenb, HILTIOCTPUPYIOLIas TPUPOLY AABICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHHUS HWICAJIBHOIO rasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepmonnHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U c11oco0bl €€ n3meHeHus. KonnuecTBo TermnoTsl v padbota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJeaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEMmI0Th pH TEIIoNepeaye.

[lonatue 00 aamabaTtHOM mpouecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJIMHAMUKHU K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpatuMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mamuHbl.  [IpuHOWNBI ~ OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus HSHEPrUM B TEIUIOBBIX MamuHax. KodphUIMEeHT MoiIe3H0Tro
nerictBug TeroBol mammHbl. [ukn KapHo u ero xoad@duIMEHT MOJIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbl TEMIOIHEPTETUKH.



TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYyTBUIKM MOJ JCHCTBHEM CXKAaTOro BO3Jyxa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHUs (BUIEOAEMOHCTPALIHS).

N3meHeHne BHYTpEeHHEN SHEPruu (TeMIlepaTyphbl) Teaa IpH TeIlonepeaaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHUI0 BO3ayXa (OmBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEIN BHYTPEHHETO CTOPAaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue yaenpbHOU TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuwyecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue u KoHjeHcarusi. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIQXHOCTh BO3Ayxa. HacwlllleHHbI mnap. YaelbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHUS OT JTABJICHHS.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
kpuctaiioB. Kuzakue kpucramibl. CoBpeMmeHHble Marepuaibl. [lnmaBienue u
KpUcTayui3anus. Y aenbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHuE TEMIOBOTO OanaHca.

TexHuyeckre yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYEHHUS! COBPEMEHHBIX MaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepUaJoOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenre HarpeBaHus U IUIaBJICHUSI KPUCTALTMYECKOTO BEIlleCTRA.

JleMOHCTpanust KpuCTaIoB.

Yuenuueckuii sxkcnepumenm, nabopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAQKHOCTH BO3IyXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa
OnexTpuzauusi Tell. OJEKTpUYECKHil 3apsn. JlBa BHIA BIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKM, IUANEKTPUKA U IOJYNPOBOJHUKH. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsaaoB. 3akoH Kyiona. TouedHBIN 2IEKTPUYECKUI 3apsi.
Onektpuueckoe mnose. Hampsok€HHOCTh 3nekTpuyeckoro mnons. IlpuHinmn



CYNEPIO3ULIAN BJICKTPUUYECKUX MOJIeH. JINHMM Hanps>KEHHOCTH 3JIEKTPUUYECKOTO
TTOJISL.

Pabora cumnm  anekTpocratudeckoro  mousiss.  Ilorennwman.  PasHocTh
NOTEHUUANOB. [IpOBOOHUMKM UM AUAJNEKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JudnexTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KoHaeHcarop. DIeKTPOEMKOCTh TJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsyKEHHOTO KOHJIEHCAaTopa.

TexHu4eckre yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: JSIIEKTPOCKOII,
DIIEKTPOMETpP, dJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTPyHAHbINA TPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y IPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumopernicTBrue HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TIOJIE 3aPSKEHHBIX TEN.

[IpoBOTHUKH B 3IEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuueckas 3amuTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUSA MEXAY HUMH U TUIEKTPUIECKOW IPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3mepenune 3neKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [10CTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHBIECHUE BELIECTBA.
[TocnengoBaTenbHOE, TapalIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora onexktpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABIKYIIAS CHAJIAa U BHYTPEHHEE CONPOTUBICHUE WCTOYHHKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTOM) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasT ~ MPOBOJAMMOCTb  TBEPIABIX  METAVIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 151 MIPUMECHAS IIPOBOJIUMOCTD
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoaa. [omynmpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DJIEKTPOIUTAYECKAS] AUCCOUHUAIMA. DIECKTPOJIN3.



DJIEKTpUUYECKU TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
pazpsaa. Monnus. [Lna3zma.

TexHU4ecKue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: aMIIEpPMETP,
BOJILTMETP, PEOCTaT, HCTOYHMKM TOKa, OJJIEKTPOHArpeBaTesibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JUO],
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHne CHibl TOKa U HaIIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS U MaTepuaa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MepeHue JIEeKTPOABWKYIIEH cuibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO YJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHUS.

3aBUCHUMOCTh CONPOTHUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JAEKTPOITUTOB.

W ckpoBoii pa3psia U NPOBOANMOCTD BO3AyXaA.

OAHOCTOPOHHSSI MPOBOJAUMOCTD JUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

M3ydeHne cMEemaHHOro COeAUHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CHUJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

Habnronenue a5ekTposunsa.

MexknpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OoCyIECTBISIETCS C
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMM MaTeMaTHKH,
OHMONOruu, XMMHUH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nousimusi, CBSI3aHHbIE C HM3YYEHHEM METOJIOB HAay4HOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (pakT, rumore3a, (pU3nMyeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUH, JHUHEWHAss QyHKIuS,
napabona, runepbosia, UX rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKLIUH HA OCU KOOPJMHAT, CI0KEHUE BEKTOPOB.

buonocusa: mexaHuueckoe NIBIXKEHHE B >KMBOU mpupoje, muddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUIbI TEIUIONEPENAayH, TEMJIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOIUTUYECKAS JUCCOLMALNS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JApPYIHE), JBUraTelb BHYTPEHHEIO
CropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIyYECHHsI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYMHBIH IIPUHTED, ANEKTPOHArPEBATEIbHBIE npuoOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHaA UHOYKYUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEUCTBHE  ITOCTOSIHHBIX ~ MAarHWUTOB.
MaruutHoe 1none. Bektop MarHuTHOM MHAyKUMH. [IpuHnmn cynepro3unuu
MAarHuTHBIX MOJed. JIMHMM MarHuTHOM WHAYKUMH. KapTWHAa JWHWUKA MarHUTHOU
WHIYKIUH T0JISI HIOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIE TNPOBOAHMKA C TOKOM. Kapruna JIMHUN WHAYKUHAU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHUE.

Cuna Jlopenua, e€ MOayJib U HallpaBlieHUE. [[BUKEHHUE 3apsiAKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnosne. Pabota cuibl JlopeHna.

SIBneHne JNEKTPOMArHUTHOM MHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOIABMKYINAs CWIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nnaykunu dapanes.

BuxpeBoe ayekTpuYecKoe Mmoje. OJEKTPOABMXKYINAsS CHJIA HMHIYKIHH B
IIPOBOJHUKE, IBHXKYILIEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIYKLIMH. OJIEKTPOABMXKYINAs CHJIA
CaMOUHYKIIVH.

DHeprust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJIEKTPOIBUraTEIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JInHUYM MHAYKIUU MarHUTHOT'O ITOJIS.

B3aumopenicteue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJINTA.

SIBiIeHME ANIEKTPOMArHUTHON MHIYKIWH.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABMXKYILEH CWIBI MHAYKIMU OT CKOPOCTH WU3MEHEHHSI
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

M3yueHne MarHuTHOTO I10JIS KaTyIIKH C TOKOM.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

HccenenoBanne sIBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUH.

Pa3znea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KONEOAHUA

KonebGatenpnass  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KOJEOAHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumuryga u ($asza kojieOaHUH.
[IpyXuHHBIN MasgTHUK. MareMaTU4eCKUHd MASTHUK. YPAaBHEHHE TAPMOHHUYECKUX
kosnebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJICOaHUSX.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMHU U
ANEKTPOMAarHuTHEIMU KoJlieOanusimu. @Dopmyna Tomcona. 3akoH CcOXpaHEHUSs
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaroumx kojieOaHUsX. BhIHYKIeHHbIE MEXaHUUYECKHE
konebanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMSI.

[lepemennbiii TOK. CHUHYCOHWJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsKEHUS.

Tpanchopmarop. IIpousBoACTBO, Nepeaadya U MOTPEOICHUE AINEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKHU TPHU MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
WCIIOJIb30BAHUS 3JIEKTPOIHEPTUHU B IIOBCEAHEBHOM KU3HMU.

TexHu4eckrue yCTpOMCTBA W NPAKTUYECKOE IPUMEHECHUE: JIIEKTPUYECKHI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUHU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOaTeNbHOW CHUCTEMBI (TIPY>KUHHBIA WIIH
MaTeMaTUYECKUI MasSTHHK).



HaGnronenue 3aryxaromumx KojieOaHuii.

HccnenoBanne CBOMCTB BBIHYXACHHBIX KOJIEOaHUM.

HabGmronenue pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPsDKEHUS] OT BPEMEHM) ISt
AIIEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc mnpum mocimenoBaTeNbHOM COEIMHEHWUM PE3UCTOPA, KATyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Monens TUHUM 3JIEKTpONEpEIayn.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH MEPHUOJA MajbIX KoJeOaHUM Ipy3a HA HUTU OT
JUIMHBI HUTH U MaccChl Irpy3a.

HccemenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUMHbLE 60JIHbL

MexaHudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. Ilepumoa. CkopocTb
pacnpocTpaHeHuss M JIMHA BOJHBL [lonmepedHble W MPOJOJIBHBIE  BOJIHBI.
HuTtepdepenims u nuppaxius MEeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DIEKTPOMATHUTHBIE BOJHBI. Y CIOBUS U3IYyYEHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuenTtanusa BektopoB E, B, V B anektpomarautHoin BoinHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MONspu3anus, Tudpakuus,
unTepdepeHius. CKOpocTb 371E€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pagUOCBA3H U TeleBUAEHUA. Paguonokanms.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: MY3bIKaIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IUAarHOCTHKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-meys.

Jlemoncmpayuu

OOpa3oBaHue U PacpOCTPaHEHNE MONEPEYHBIX M MPOJAOJIBHBIX BOJIH.

KoneGntomeecs Te10 Kak HCTOUHUK 3BYKa.

HaGmronenne orpaxkxeHus U MPeJoMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenune narepdepeHunn u quppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOM KOJIeOaHUH.



UccnenoBanue CBOWMCTB  D3JICKTPOMArHUTHBIX  BOJIH: OTpaXEHHUE,
IpeJIOMJICHUE, TTOISpHU3aIs, AU pakius, THTephepeHITUSI.

Tema 3. Onmuka

['eomeTpuueckas ontuka. IIpsmMonuHENdHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. Jlyu cBera. ToueyHblli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUsi cBera. [locTpoeHne n3oOpakeHuil B
IJIOCKOM 3€pKariie.

[IpenomieHue cBeta. 3aKOHBI MPEIOMJICHUS CBeTa. AOCOIIOTHBIN ITOKA3aTellb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIi yrosl IMOJHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CinoxHbli coctaB Oenoro cseta. LBer.

CoOuparomie W pacceuBaromue JUH3bL. ToHKas JsmH3a. DoKycHOE
paccTosiHUE W ONTHYECKas cuiia TOHKOW nuH3bL. [locTpoenue uzoOpaxeHuil B
coOuparoux U pacceuBaromux auH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JABAEMOE JIMH30M.

[Ipenesbl NPUMEHUMOCTH TE€OMETPUUECKON ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
IJaBHBIX ~MAaKCMMYMOB TpH TAJ€HHMM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonsgapuszanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE M TNPEIOMIICHHE CBETA.
OnTuyeckue nprudOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

UccnenoBanrie CBONCTB U300paKEHUHN B JIMH3aX.

Moaenu MUKpPOCKOIIA, TEIECKOIIA.

Habmronenne natepdepeHInu CBeTA.

HaoOmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[Tony4yeHue cnekTpa ¢ TOMOLIBIO MTPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGmrogenue nonsipu3aiuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopmusie padbomul



W3mepenne nokasaresis NpeoMIIEHNs CTEKIIA.
HccnenoBanne CBOMCTB N300paXeHUH B JTMH3AX.
HabGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHONH TEOPUH OTHOCHUTEJIbHOCTH
['panunpl  NPUMEHUMOCTM  KJIACCMYECKOM  MmexaHuku.  [locTynatsl
CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOMYJSI CKOPOCTH
CBETa B BaKyyMe€, IPUHLMI OTHOCUTEJIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJITHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpPAIIECHUE
JUTAHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPrued U UMITYJIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPrus
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €r0 YACTOTON. DHEpTUs
U UMITYJIbC (POTOHA.

OTtkpeiTue u ucciaegoBanue porodddexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddekra. YpaBuenue DunmteitHa st hoToddpdexra. «KpacHas rpaHuiar
dboToaddexra.

JlaBnenue cBera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, cCoTHEYHasi 6aTtapes, CBETOANO/I.

Jlemoncmpayuu

®otor(pdeKT HA YCTAaHOBKE C IIMHKOBOMW IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poToaddekTa.

Ceeronno.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Imanerapnas Mogens aroma. lloctynater bopa. U3nydyenune u mnornonieHue
(GOTOHOB MpU TEpexojie aToMa C OJHOTO YPOBHS SHEPIHMHM Ha Jpyroil. Bums
cnekTpoB. CHEKTp ypOBHEW 3HEPrur aToMa BOJIOPO/Ia.

BousiHoBeie cBoiicTBa yactull. Bosiusl 1e bpoitis. KopryckynsipHO-BOTHOBOM
JyaTu3M.

CHNOHTAaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmrogenue nMHeHyaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue inHeyaToro cekTpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIINAE CIOKHOCTb CTpPOCHMs sapa. OTKphITHE
pagunoaktuBHOoCcTH.  OmnbiTel  Pesepdopma  mo  ompeneneHuro  cocraBa
paavoakTUBHOrO u3nydyeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4eHHUs.
BiusiHue paainoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeuWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30Tomnsl.

Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3Ty4eHHe. 3aKOH paIMO0aKTUBHOIO pacaja.

DOHeprus CBSA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT maccsl sipa.

SnepHbie peakuuu. [leneHue u cuHTE3 A1EP.

SAnepnwrii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTUBHI
AJIEPHOM DHEPTETUKU. DKOJOTUUECKUE ACTIEKThI SIACPHON SHEPTEeTUKH.

DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

MeTop! HAOMIOEHUS M PETUCTPAIH 3JI€MEHTAPHBIX YACTHII.

dyHaMeHTaIbHbIe B3auMOJeHCTBUA. EQUHCTBO u3nueckol KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U NMPAKTUYECKOE MMPUMEHEHHUE: TO3UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CuéT4yMK MOHU3UPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, nabopamopusie pabonul

HccnenoBanue TpeKOB YacTHIL (10 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiemMeHTHI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTUs acTpoHoMuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3nnoro nHebGa. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHANMOE
JIBHOKEHHUE.

CoxHeuHas cucTema.

Connie. ConHeuHas akTUBHOCTh. McTouHuk sHeprur CoyHIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kilacc —
CBETHUMOCTBE». 3BE31BI TJIAaBHOM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] TJABHOW MOCJENOBATEIbHOCTU. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIC MPEJCTABIEHUS O MPOUCXOXKACHUU U 3BoMoIMU CoJHIa U
3BE3/1. DTambl )KMU3HU 3BE3].

Mineunbiii IlyTs — Hama I'anaktuka. Ilonoxkenue u aBuwxkeHue CosiHIA B
INanaxktuke. Tunel raaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE N3IydYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C UCMOJIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CeBEepHOro NoJymapus U ipkue 3BE3/bl.

HaoGmonenus B Teneckon JlyHbl, utaneT, Mieunoro [1yTu.

O6o0maromniee NOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAJIBHON M ATUYECKOU cepax MesTeTIbHOCTH YeJIOBEeKa, POJib M MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHUPA, pOJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUU TPEACTABICHUNA O (UIUYECKON KapTHUHE MHpPaA, MECTO
bu3nuecKoil KapTUHBI MHpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCyIecTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJIOTMHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C WU3YYEHHUEM METOJIOB HAYYHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (pakT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peumieHUE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TMPU3HAKK MOAOOUS TPEYyTOIHHUKOB,
OTIpEJICIICHHE TUTONIAIN TIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »>nekTpuyeckue SBJICHHS B JKUBOW MpPUPOJE, KoJieOaTelabHbIE
JBUKEHUS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOUM MPUPOAE, NECUCTBUE
paJaraluy Ha )KUBbIC OPTraHU3MBL.

Xumus: cTpO€HHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKasA CTPYKTYpa TBEPbIX
T€Jd, MEXaHU3Mbl OOpa30BaHHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIu3.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM IMTOBEPXHOCTH, MPEJCKA3aHUE 3EMIICTPSCCHHIA.

Texnonocua: NVMHUM DJEKTpoOIEepenady, TIEHEPATOP NEPEMEHHOIO0 TOKa,
AJIEKTPOJBUTaTENIb, WHAYKIMOHHAS I1€4b, pajap, pPaJUuONPUEMHHUK, TEIEBHU30D,
anteHHa, TeiedoH, CBYU-meub, MPOEKIIMOHHBIM anmapar, BOJOKOHHAsl OITHKA,
coJIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILHIET'O OBPA3OBAHUA

OcBoenne yudeOHoro mnpeamera «Ddusnuka» Ha ypoOBHE CpeAHEro OOIIEro
oOpasoBanus (0a30BBI YPOBEHB) JOJKHO OOSCIICUUTHh JTOCTHIKEHHUE CIISTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro npeaMera « OU3uKay AOJKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
ONBITA U ONbITA JACATCIBHOCTH B IMPOIECCE peaav3aluyd OCHOBHBIX HANPAaBJICHUMN
BOCIUTATEJIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYCCKMX T'YMAaHHUCTHUUECKUX M
JIEMOKPATUYECKUX IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAX TPa)xJaHCKOIrO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpPraHU3aIlNH;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIBHBIMA UHCTUTYTAMHU B COOTBETCTBHU C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) MaTPHOTUYECKOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, STHYCCKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIlMI0 M TMPUHUMAaTh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
JIEATEIbHOCTH YUEHOIO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUAs 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETro (PU3NUecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K pa3IndHbIM cdepaMm MnpodhecCHOHATBHON IEATEIHHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIAaTh OCO3HAHHBIN BHIOOP
Oynyiel mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIACTH
(bU3UKHN HA TPOTSHKEHUU BCEU JKU3HU,

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

Cc(OPMUPOBAHHOCTH HKOJIOTUYECKON KyJIbTYphl, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTUIECKUX MPOoOIIieM;

IJJAHUPOBAHUE U OCYILIECTBICHUE ACHCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATENbHOCTH HKOJOTMYECKON HalpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (PU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PHU3NIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIbHOCTH, TIOTOBHOCTb B IIPOLECCE
u3ydeHus: (U3MKA  OCYIIECTBISAITh  MPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeATEeNIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTeibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eilicTBUS
ba3oBble 1ornyeckue AecTBUs:
CaMOCTOATENFHO  (OPMYJIHpPOBATH W aKTyalIM3upoBaTh  MpoOIieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENCNSITh IENN JACSITCIIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU UX
JOCTHKCHUS,
BBISIBIISITh  3aKOHOMEPHOCTH W MPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
bu3HYeCKUX SBICHUSIX;
pa3pabaThiBaTh IIaH PEIICHHUS MPOOJEMBbI C YYETOM aHaIM3a WMCHOIIMXCS
MaTepHATBHBIX M HEMAaTePUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUHN JACSITSIBHOCTH;
KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI;
pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KH3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBaTeabckme 1eiicTBUS:
BIIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KITFOYEBBIMH MOHSATHUSIMU M METOJaMHU
bu3HUecKoil HayKH;



BJIAJ€Th HABBIKAMU y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHOM EATENIbHOCTH
B o0nactu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TOUCKY
METOJIOB pelIeHusl 3ajiady (U3MYECKOTO COJIepKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHUS;

BJIAJETh BHJIAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETANNA, TPEOOPa3OBAHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YUeOHBIX
CUTYalLMsIX, B TOM YKCJIE TIPHU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHThl IJisl JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TOJYYEHHBbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OTICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCJIOBHSIX;

CTaBUTh U (OPMYJIUPOBaThL COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOM
JEATETHHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3HUKY;

JaBaTh OIICHKY HOBBIM CHTYaIlUsSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT,

yMETh TIEPEHOCUTh 3HaHUA 10 (u3MKe B MPAKTUUECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIE UJIEH, NIPEJIaraTh OpUruHaAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMHU TOJy4eHUs] UHPoOpManuu (HU3MUECKOTO COJIECpKaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJISATh IOWCK, aHAJM3,
CUCTEMATH3alNI0 W HWHTEPIPETAIUI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,

OILICHHBATh JIOCTOBEPHOCTh UH(OPMAIINK;

UCIIOJIb30BaTh  CPEJCTBa WH(MOPMAIMOHHBIX M  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3amad ¢ CcOONIOJICHWEM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTHCHBI, pPECypcocOepeXeHUs, TPaBOBBIX M OTUYECKHX HOPM, HOPM
nH(pOpMaMOHHOM 06€30IaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUs] HHPOPMALUU U LEIEBON ayIUTOPHUH, BEIOUpasi ONITUMAIIbHYIO
(dbopMy IpeCcTaBlICHUs U BU3yaIU3alUu.

KoMMyHuKaTHBHbIE YHHBePCAIbHbIE YUeOHbIE elicTBUS:
OCYIIECTBISTH OOIICHNE Ha YpOKaxX (PM3UKH M BO BHEYPOUHOU JIEATEIBHOCTH;
pacmo3HaBaTh MPEANOCHUTKM KOH(PIUKTHBIX CUTyallMid H  CMATYaTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHHUS C HCIIOJIb30BAaHHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh U UCIIOJB30BaTh MPEUMYILIECTBA KOMAaHJIHOU M WHIWBUIYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy U METOJAbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIMX
WHTEPECOB U BO3MOXHOCTEN KAXKJIOT0 YJI€HA KOJIJIEKTUBA,

IIPUHAMATh  LENM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHHUPOBATh JICUCTBUS II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHH,
pacnpenenarh poid C y4€TOM MHEHHMH Yy4YacTHUKOB, OOCYXIaThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYAaCTHUKA KOMAaHIbI B
OOIIMii pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

[pejiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEU C TO3ULIMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TOBEACHHUE B PA3JIUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIE YHHBepcAaJbHbIE YUeOHbIE 1€l CTBUA
Camoopranuzamnus:

CaMOCTOSATEITLHO OCYIIECTBIISTh MO3HABATEIBbHYIO NEITEILHOCTh B O0JAaCTH
GU3NKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSATEIILHO COCTABJISITh IUTAH PEIICHHUS PACUETHBIX M KadyeCTBEHHBIX
3aj1a4, TJIaH BBITOJIHEHUS TPAKTHIECKON PabOThI ¢ yUETOM MMEIOIIHUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIlICHHE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAUIMH B 00JacTH
(bU3HKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISAM;

BIAJCTh HABBIKAMHM  TO3HABATEILHON  pedJeKCHuM  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TIPOIECCOB, WX PpE3YyJIbTAaTOB U
OCHOBaHUI;

WCIIOJIB30BATh MPUEMBI peIIeKCHU IS OLIEHKH CUTYyalli, BEIOOpa BEPHOTO
peIIeHMS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMECHHO TNPUHUMATHh PEIICHUS TIO0 WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMPU aHalM3e pe3yjbTaToB
NeSTebHOCTH;

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU M JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPU aHAIM3e pe3yIbTaToB
NEeSTENHHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce nocTikeHUsS TUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBbI
no ¢u3MKe IS YPOBHS CpEAHEro oOImero oOpa3oBaHUs Yy OO0ydaroluxcs
COBEPIIICHCTBYETCS OMOIMOHAIILHBIN HWHTEJUICKT, MIPEAIOJIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHHI€, BUICTh HAIPaBICHUS PA3BUTUSA COOCTBEHHOW IMOLIMOHAIBLHON ChepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aJalnTUPOBATBCA K
YMOIIMOHAIBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIIMU, BKIIIOYAIOIIEH CTpEeMJIEHUE K JIOCTHKCHHUIO LIEeTU U
yCrexy, ONTHMHU3M, WHHIIMATUBHOCTh, YMEHHE NIEHCTBOBATh HCXOMAS W3 CBOMX
BO3MOKHOCTEH;

HIMIMATHUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U Pa3pemaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIINXCS] YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIIBHOCTH JIFOACH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3HUECKUX MOJIETeH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCONMIOTHO TBEPIOE TEIIO,
WJICAIbHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PeIICHUH (PU3NIECKHUX 33]1a4;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TPOIECCHI) U OOBIACHITH UX HA OCHOBE
3aKOHOB MEXAaHUKHU, MOJIEKYJISPHO-KUHETUYECKOU TEOPUU CTPOCHUS BEILIECTBA U



IEKTPOJUHAMUKHN:  PaBHOMEPHOE ¥  PAaBHOYCKOPEHHOE  MPSMOJMHEHHOE
JBIDKEHUE, CBOOOJHOE TMaJieHue TeJ, IBIKEHHWE 10 OKPYKHOCTH, WHEPIIUS,
B3aumojiericteue Tei, nuddys3us, OpOyHOBCKOE JBM)XEHHE, CTPOEHHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MPU HAarpeBaHUU (OXJIaXKICHUU), TEIIIOBOE
paBHOBecHe, WCIIapeHue, KOHACHCAIUs, TUIABJICHHWE, KPUCTAJUTM3aIlUs, KHUIICHHE,
BJIQYKHOCTH BO3/yXa, IMOBHIIICHNUE JABJICHUS Ta3a MPU €r0 HAarPEBAHUH B 3aKPHITOM
COoCyJlie, CBsI3b MEXKAY IapaMeTpaMu COCTOSIHMSI Ta3a B  HM30MpoIEeccax,
AIIEKTPHU3AIUS TN, B3aUMOCHCTBUE 3aPS/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONB3Ysl (DU3UUECKHUE BEIUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKasl dHEPTrusl, MOTCHIIMATbHAS dHEPIrHs, MEXaHHIecKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OINWCAHUU TMPaBUIBLHO TPAKTOBATH
(bu3HYEeCKUl CMBICT UCIOJIb3yeMbIX BEIMYMH, WX O0O3HAYCHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOIINE JNAHHYIO (U3MYECKYIO BEIMYMUHY C JPYTUMHU
BEITMYMHAMU;

ONMCHIBATh W3YUYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBICHWS,
UCTIONIb3ysl (DU3MYECKHE BEIIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHYECKasi SHEPIHsl XaOTHUYECKOTO JBUXKEHHUS MOJIEKYJI, CpeIHEKBaApaTUuIHAas
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUJIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATessl; MpPU ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT MCIOJIB3YEMBIX BEIWYWH, WX
00O3HAUCHUSI W CAWHHIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJINYMHY C JPYTUMH BEJIUYNHAM;

ONKCHIBATHh U3YUYECHHbBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
SIBIICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUYECKUE BETUUYMHBI: DJICKTPUUCCKUN 3apsij,
AIIEKTPUUECKOE T0JIe, HAMPSKEHHOCTH TOJIS, MOTEHITMAN, pa3HOCTh MOTEHIINATIOB;
IpU ONMHWCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLINE
JTaHHYI0 (PU3UYECKYI0 BEJTUYHHY C APYTHMH BEITMUYNHAMH,

aHAM3UPOBATh (PU3MUECKHE MPOIIECCHI U SBIICHUS, UCIONB3Yys (U3HUECKUEC
3aKOHbI U IPUHIHUIBL: 3aKOH BCEMUPHOTO Tsarotenus, I, I u 111 3akonsl HeroTOHA,
3aKOH COXpaHEHUS MEXaHWYECKOW DSHEPruH, 3aKOH COXPaHEHUS WMITYJIbCa,
OPUHITUI CYTEPIIO3UIIMKA CHJI, TIPUHIUIT PaBHOMIPABUS HHEPIUATHHBIX CHUCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETHUECKYI0 TEOPUI0 CTPOCHHUS BEILEeCTBA, Ta30BbIC
3aKOHBI, CBS3h CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO ABUKEHHUS MOJICKYII C
a0COTIOTHON TeMIlepaTypou, MEePBhIi 3aKOH TEPMOJIMHAMHUKHU, 3aKOH COXPAHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUA (IpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MalluH, NOpUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHUS UX OE30MAaCHOTO HCIIOJIb30BAHMS B
IMOBCEJIHEBHOM KU3HU;

BBIMOJIHATh JKCHEPUMEHThl IO MCCIEAO0BAHUIO (PU3NYECKUX SIBICHUH H
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEPEHUU, MPU 3TOM
dbopmynupoBath mpoOieMy/3amady W TUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOT0 O0OpYJIOBaHHUSA, MPOBOJMUTH OIBIT U
(dbopMyIIMpOBaTh BHIBOJIBI,

OCYIIECTBIIAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEIUYMH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U MCHOJIb30BaThb W3BECTHBIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYHMHAMH  C
WCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUM, NMPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(uKCcHpOBaTh pPE3yJIbTAaThl IMOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B
BU/JIE TAOJIUL U TpapUKOB, A€TaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

coOoaTh MpaBuia 0€30MacHOro TpyJa MNpU MPOBEACHUM UCCIETOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEA0BAaTENIbCKOW W IPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPONCTB M J1aOOpaTOPHOIO
o0opyIOBaHUS;

pemarbs pacuéTHble 3aJaud C $BHO 3aJaHHON (DU3MUECKOH MOJEINbIO,
UCIOJIb3Ys (PU3UUECKUE 3aKOHBI M IIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4n
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACHATH (DU3HUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIe JUIsl €€ pellleHus, MPOBOJUTh Pacu€Thl M OLICHUBATh PEAJbHOCTH
HOJyYE€HHOT'0 3Hau€HUs (PU3MUECKON BEIINYUHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LENOYKY pPACCYKIEHUI C OMOpPOM Ha M3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCKHe SIBICHNUS,

UCIOJB30BaTh  MpPU  PELIEHUH  ydyeOHBIX  3aJad  COBpPEMEHHbBIE
MH(OpPMAIIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALUU
U TIPEJCTABJICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIIM3UPOBATH MOJTy4aeMyto HH(pOpMaLuio;

IPUBOJUTH PUMEPHI BKJIaJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
yCTpOMCTBaMH, JUIsl COXPAaHEHUS 310pOBbsS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIr0
IIOBEJCHUS B OKPYIKAIOILEH Cpece;



paboTaTh B TIpyNne C BBHINOJHEHUEM pPA3JIMUHBIX COIMATIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PaAlMOHAIBHO PACHPENeNsiaTh OOS3aHHOCTH U
MJIAHUPOBAThH JCATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIQJ] KQXJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE paccMaTPUBAEMOM MPOOJIEMBI.

K koniy oOyuenuss B 11 kJiacce npeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMECHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PuU3NKU B (POpMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUHM, B IPAKTUYECKOW NESATECIBHOCTH JIIOJAECH, IEIOCTHOCTh U €IUHCTBO
bu3nYeCcKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHS U3YYCHHBIX (UBUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, Jy4 CBETA, TOYCUYHBIA UCTOYHHK CBETA, SACPHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO Sjpa TNMPH PEIICHUH (PU3HMUIECKUX
3aj1ad;

pacro3HaBaTh (QpuU3NUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN W KBAHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUSI TOKA, B3aHMMOJCHCTBUE
MarHUTOB, JJICKTPOMArHUTHAs WHAYKLMS, JEMCTBME MAarHUTHOTO TMOJIsI Ha
MPOBOJHUK C TOKOM M JBIDKYIIUMCS 3apsiji, DJICKTPOMArHUTHBIC KoJieOaHWUsS W
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
untepdepennus, audpakius W OOJApU3alMSg  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3G hexT (poTod3ddheKT), CBETOBOE AaBiICHNE, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIlMOAKTUBHOCTb;

OMUCHIBATh W3YUYEHHbIC CBOMCTBA BENIECTBA (JIEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKHUE,  JJEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cped) U
AIICKTPOMArHUTHBIE SBJIEHUS (IPOIECCHI), HCIOJB3Ys (PU3HYECKHE BEIUYHHBI:
AIEKTPUYECKUN 3apsii, CUJIa TOKa, DJIEKTPUUECKOE HAIMPSHKEHUE, AJIEKTPUYECKOE
COMNPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJBIDKYINAsl Cuila, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMoJjs, cwia Awmmepa, cuna JlopeHiia, WHIYKTUBHOCTb
KATYIIIKU, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJed, MEpHoJl U YacToTa
KojeOanmii B KoseOaTeTbHOM KOHTYpe, 3apsii W CHJIa TOoKa B TIpolecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHuM, (HOKYCHOE pacCTOsHUE U
ONTHYECKasl CHUJIa JIMH3bI, NPU OINHUCAHUHU TMPABUIBLHO TPAKTOBATh (DU3NUECKUIN
CMBIC]T UCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYECHUS W €IUHUIIBI, YKa3bIBaTh
GbopMyTBI, CBS3BIBAIONIME JTAHHYI (PU3WYECKYI0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMU;

ONUCHIBAaTh H3YYCHHbIC KBAHTOBBIC SBJICHUS M TMPOILECCHI, HCHOJIb3YS
dbuznYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U



4acTOTa CBETA, DHEPrUsl U UMNYJIbC (DOTOHA, MEPHUO]T MOJIypaciajia, SHEPTUs CBSI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TPABWIBHO TPAKTOBATh (DU3WYECKUNA CMBICT
UCIOJIb3yeMbIX BEJIMUMH, X OOO3HAYEHUs W €JIMHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeIWYMHAMU,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKON BEITUUNHBI,

aHAIM3UPOBATh (PU3MUECKHE TMPOIICCCHI U SBIICHUS, UCIOJIB3Ys (U3HUECKUEC
3aKOHbI U MPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0OBATEIBHOTO U NapaieIbHOIO
COCOUHEHUS MPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKEHUs
CBETa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHHaA Mg poTtodrddexra,
3aKOH COXPAHEHHUSI DHEPrUH, 3aKOH COXPAHECHUS HUMIIYJIbCAa, 3aKOH COXPaHEHUA
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUsI MAaCCOBOr0 4uUCia, nmoctyiaTel bopa,
3aKOH PaJMOAKTHBHOTO pacnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIbl, OO0JAaCTH)
IPUMEHUMOCTH;

OMpENIEeNATh HAMIPABJICHHE BEKTOPA MHYKIIMK MAarHUTHOIO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl Amriepa u cuibl JIopeHua;

CTPOUTh U OIHMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IUUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI MO UCCIENIOBAaHUIO (DU3MYECKUX SBJICHUN U
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopMmynupoBath mpobieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0O0PY/IOBaHHUSA, MPOBOJUTH OIBIT M
(bopMyIUpPOBaTh BHIBOIBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIA CIOCOO W3MEPEHUS W WMCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIeIOBaTh 3aBUCUMOCTH (U3MUECKHX BEJIWYUH C HCIOJIb30BAHHEM
NpSIMBIX HU3MEPEHUM: MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIMYWH B BHJE TAOIUI U
rpadMKoOB, JeJIaTh BBIBOBI [0 PE3yIbTaTaM UCCIICI0BAHUS;

coOoaTh MpaBuia 0€30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W IMPOECKTHOM
JESTEIBbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWCTB U J1A0OPATOPHOIO
0o00opyIOBaHUS;

pemiate pacu€THBIC 3aJaud C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIU3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIbI,



HEOOXOJMMbIE JJIsI €€ PEIICHUs, MPOBOJUTH Pacy€Thl U OLICHUBATH PEATHLHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3HUECKON BETNYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTHUECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKICHUM C OMOpOM Ha HM3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh  TPU  PEMICHWH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
¥ TIPEJICTABIICHUS YUeOHOW W HAYYHO-TIOMYJIAPHON MH(POPMAIIHNH, TOTYUYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTydaeMyto HH(popmaIuio;

OOBSICHATh MNPUHIUIBI JCHCTBUS MAaIIMH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3auyaTh yCJIOBHUS UX 0€30MacHOTO UCIOIb30BaHUs B MOBCEAHEBHOM
KU3HU;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIB30BATh TEOPETHYCCKUE 3HAHUS MO (PU3WKE B MOBCETHEBHOW >KU3HU
JUTst o0ecriedeHus: 0€30MacHOCTH MPU OOPAIEHUU ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUSI 3[I0POBbsSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUA B OKPYKaKOIIEH Cpeie;

paboTath B TpyIIe C BBHIIOJHEHUEM pPaA3IMYHBIX COLMAIBHBIX POJIEH,
MJIaHUPOBaTh palbOTy TPYIIbl, palMOHATIBLHO pacHpeleisaTh O0sS3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CHUTYALUAX, AJCKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMO TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Kosn4yecTBo 4yacoB
HaumeHnoBaHue pa3iesioB U TeM

daekTpoHHbIe (LM pOBbLIE)

Ne n/mn Konrpoabnsie IlpakTnyeckue
MPOrpaMMblI Bcero o0pa3oBaTeJbHbIE PeCYPChI
padoThI padoTsbI
Pazgen 1. PU3UKA U METO/JIbI HAYYHOI'O IO3HAHMUA
)
1.1 VISHIICE T METOABT HAYHHOTO 2 https://m.eds00.ru/AVIAWVNQO
MO3HAHUS
Wtoro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka https://m.edso00.ru/SNO2MCWXU
2.2 JnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXpPAaHEHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/86NRCXHA7
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
0 i .
3.1 CHOBH MOTCKyIEPHOTIHHSTIRECKOR 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHH
3.2 OCHOBBI TEpPMOAMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 TPETATHRIE COCTOTHUA BemecTra 5 https://m.edsoo.ru/HSM355JCH
da3oBbIe MEPEXOAbI
Uroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DNIeKTpOCTaTHKA 10 https://m.edso00.ru/LSRP72QLI

4.2 [TocTOSTHHBIN EKTPUUECKHUIA TOK. 12

https://m.eds00.ru/GEWTDOQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toku B paznuuHbIX cpenax

Hroro o pasneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME




11 KITACC

HaumeHoBaHMe pa3/iesioB U TeM
Ne ni/m

KoaudecTBO 9acoB

Konrtpoasnbsie IIpakTnueckue

JaekTpoHHbIe (LM (pOoBbHIE)

NMPOrpamMMblI Bcero odpa3oBaTebHbIE PeCypchbl
padoThI padoTsbI
Paznen 1. DJIEKTPOJJUHAMUKA
M .0
1.1 ATHHTHOC HOIE. JACKTPOMATHHTHAA 11 1 3 https://m.edso00.ru/Z2Q390NG8
WHTYKIHST
Wroro no pazneny 11
Paznen 2. KOJIEBAHUS 1 BOJIHbBI
M
2.1 CXQHMHCCKHC | SICKTPOMATHHTHbIC 9 1 https://m.edso0.ru/STLNQKPG6
KoJieOaHus
M
2.2 CXAHHICCKHE H STCKIPOMATHHITHBIC 5 1 https://m.eds00.ru/WQT6385V1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro o pasneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CIELIMATILHON TEOPUU

OTHOCHUTEIIbHOCTH
Uroro no pazaeny

Pa3zgea 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTHI KBAHTOBOUW OIITHKU
4.2 Crpoenue aroma

4.3 AToMHOE sSApO

4 1

https://m.edsoo.ru/AOUCOVDK?2

https://m.edsoo.ru/SWOVAWORS

https://m.edsoo.ru/HSBEAOOEA

https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DJIeMEeHTHI aCTPOHOMUU U acTPOYU3UKHU 7
Uroro no pazaeny 7

Pasnea 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

https://m.edso00.ru/3EOD6KXI9

6.1 O06o011aroriee TOBTOPCHHE 4 https://m.edso00.ru/O2JEGZCIM
Hroro mo pazneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08


https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KonTpoJibubie
padoThI

IIpakTHYecKue
padoTsbI

JlaTa

U3y4YeHHs

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PecypChl

®du3uka — HayKa 0 IpUpo/Ie.
HayuHnbie MeTo/1bI TO3HAHUS
OKpPY’KaIoIlIero M1pa

https://m.edsoo.ru/Y XGQSPM1P

Ponw 1 mecto pusuku B
(GbopMUPOBaHUN COBPEMEHHOM
HAay4YHON KapTUHBI MUpA, B
MPaKTUYECKON e TEIbHOCTH
Joen

MexaHndueckoe IBUKEHHUE.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JBUKEHHUS.
[Tepemenienue, CKOpOCTh,
YCKOpEHUE

PaBHOMepHOE npsAMOJIMHEITHOE
JBUKEHHE

PaBHOyCKOpEeHHOE
MPSIMOJIMHEHOE ABM)KEHUE
CBobOogHOE mazieHne. Y CKOpeHue
CBOOOIHOTO TMaIeHUs

Kpuonunelinoe n1BH>XEHUE.
JIBrb>keHuEe MaTepualibHOM TOYKHU
0 OKPYKHOCTHU

https://m.edsoo.ru/SHSXWFFVO

https://m.edsoo.ru/RSOAQ0V5ZX

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

10

11

12

13

14

ITpyHIMII OTHOCUTEIBHOCTH
lNanunes. MuepuuanbHble

cucreMsl orcuera. [lepBrlil 3aK0H

Hrrotona

Macca tena. Cuna. [Ipunuun
cynepno3uiuu cui. Bropoi
3akoH HproToHa Aiis
MAaTepHAIBHON TOUKHU

Tpernii 3akoH HproToHa 11151
MaTepHualbHbIX TOUEK

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsxectu. [lepBas
KOCMHYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka.
Bec rena

Cuna tpenus. Koagdunment
Tpenrust. Cuiia COpOTUBICHUS

IMpU ABUXKCHUU TECJIa B X KUAKOCTU

W1y rasc

[ToctynarenbHoe U
BpalaTebHOE JBUKEHUE
aOCOJIIOTHO TBEPAOTO TEa.
MowmenT cunbl. Ilnedo cuibl.
VYcnoBus paBHOBECUS TBEPAOTO
Tena

https://m.edso00.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

15

NMnynbsc MmaTepualbHON TOUKY,
CUCTEMBbI MATEPHUAIIBHBIX TOYECK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCA.

https://m.eds00.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

17

18

19

20

PeaxtuBHOE JBUXKXCHHUC

PaboTa ¥ MOIIIHOCTE CHIBI.
Kunetnueckast sneprus
MaTtepHaibHOI Touku. Teopema
00 U3MEHEHUHN KMHETUYECKOH
SHEPIruu

[TorenimansHas 3HEPrHUsl.
[ToTeHumanbHas SHEPTUs yIpyro
1e(OPMUPOBAHHON MPY>KUHBI.
[loTenumanbHas sHEPrus Tena
BOJIN3M IOBEPXHOCTHU 3eMIIn

IToTennuanbpHBIE U
HEIIOTeHIMAJIbHBIE CHIIBI. CBSI3b
paboThl HEMOTCHIIMAIBHBIX CHII C
M3MEHCHHEM MEXaHHYeCKOM
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpAaHEHUSI MEXAHUYECKOU
SHEpPruu

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu paboOThI
CHJIbI C UBMCHCHUEM
MEXaHHYECKOM SHEePTuu Tena Ha
IIpUMeEpe pacTHKEHUS
PE3UHOBOTO KTyTa

KonrponbHas paborta no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUS B
MEXaHUKE»

https://m.edsoo.ru/J1V59L.28B

https://m.edsoo.ru/RNEXJW4KF

https://m.edsoo.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKEHHS

https://m.edso0.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

22

23

24

25

26

27

28

29

MOJIEKYJISIPHO-KMHETHYECKOM
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Huddys3us

Xapakrep ABMKECHUS U
B3aMMOIECHCTBHS YaCTHUI]
BemiecTBa. Mojienu cTpoeHus
ra3oB, JKMJIKOCTEU U TBEPABIX TEI

Macca monekyn. Konuuecto
BemiecTBa. [TocTossanas
ABorazipo

TermmoBoe paBHOBECHE.
Temnepatypa u €€ u3MepeHue.
[lIxana temneparyp Llenbcus

WUneanpuerii raz B MKT.
OcnoBnoe ypaBHeHne MKT

AOcomtoTHas TeMiepaTypa Kak
Mepa CpeIHEN KNHETHYECKOU
SHEPIrUU JBHKECHUS MOJIEKYJL.
YpaBHenue Menaeneena-
Knaneiipona

3akon JlaneToHa. 'a30BEIC
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaM# COCTOSTHUS
Pa3peKeHHOT0 raza»

M3omporieccsl B HcaIbHOM rase
1 uX rpaduyecKoe

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/MWPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WBG66I3A

https://m.edso00.ru/35DBLKT96

https://m.edsoo.ru/0OZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
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34

35

36

37

npeaCTaBJICHHUC

BnyTtpennss sHeprus

TGpMOI[HHZlMH‘-I@CKOfI CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS.

KonnuecTBo TEMIOTHI B pa60Ta.

BuyTpeHnHsis sHeprus

OJHOATOMHOI'O MJACAJTBHOI'O I'a3a

Bupel Terionepenauu

VY nenpHas TENII0EMKOCTD

BerecTsa. KoanuecTBO TEMIOTHI

IIPH TeIUIoNepeaye.
AmabaTHBIN MPOIIECC

[IepBrlil 3aKOH TEPMOAMHAMUKHU

U ero MpuMeHEHne K
u30mnpoueccam
HeoOpaTtumocTs npoiieccoB B
npupoje. Bropoi 3akoH
TEPMOJAMHAMUKU

[Tpunmun gevicreus u KII1/]
TEIJIOBOM MalllMHbI

[uxn Kapuo u ero KIIJ]
DKOJIOTHUECKHE TPOOIEMBI
TEIJIO3HEPreTUKU

https://m.edsoo.ru/9JQITVXI8

https://m.edso0.ru/36JJ120W9

https://m.edsoo0.ru/5K3Y4H86L

https://m.edsoo.ru/2H06R3GAS

https://m.edso00.ru/S85LWDFT8

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo0.ru/4XPSAO0V7M

https://m.edsoo.ru/P07ZMY M8I

38

39

O6o0maromuii ypok
«MonekynspHas (hu3uka.
OCHOBBI TEPMOJTMHAMUKI)Y

KonTponbhas pabota no teme
«MomnekynspHas ¢uznka.

https://m.edsoo.ru/9EKZODDWP

https://m.edso0.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

40

41

OCHOBBEI TCPMOAUHAMHKUN>>

[TapooGpazoBanue u
KoHJeHcanus. Mcnapenue n
KHUIICHUE

AOCOITIOTHAS ¥ OTHOCHUTEIbHAS

BJIAJKHOCTH BO3/lyXa.
Hacspiennsiii nap

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM
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44

45
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47

48

TBépnoe teno. Kpucramiueckue
1 aMmopdHBIC TeNa. AHU30TPOTIHS
CBOWCTB KpUCTAIUIOB. JKuakue
KkpucTayibl. CoBpeMEHHbIE
MaTepHabl

[1naBneHue u KpucTaUIM3aLUsL.
VY nenapHas TEIUIOTA IJIABJICHHU.
CyOnumarus

Y];)aBHCHI/Ie TEIUIOBOI0 OajaHca

DneKkTpu3aIus Tel.
DJekTpudeckuil 3apsia. /IBa Buma
AIEKTPUIECKUX 3aPSI0B

[IpoBOHMKY, TUDIIEKTPUKH U
MOJTYTIPOBOJTHUKH. 3aKOH
COXPAHEHUS AIEKTPUIECKOTO
3apsana

B3aumopeiicTBue 3aps10B. 3aKOH
Kynona. Touyeunsiit
BJIEKTPUYECKUN 3apsif

Hanpsk€HHOCTB 2JIEKTPUYECKOTO
noss. [IpuHumn cynepno3uuuun

https://m.edsoo.ru/JXFWLMZNK

https://m.eds00.ru/OX117G6MR

https://m.edsoo0.ru/0ITUXGN211

https://m.edso00.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91KAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

49

50

o1

AJIEKTPUUECKUX TTosieH. JInauun
HaIpsHKEHHOCTH

Pa6ota cun
3JIEKTPOCTATHYECKOTO MOJIS.
ITorenmuan. Pa3Hocth
MMOTCHITUAJIOB

[TpoBOAHMKYN U AUDIIEKTPUKH B
AJIEKTPOCTATHYECKOM IIOJIE.
JupnexTpudeckas
MPOHUIIAEMOCTh

OnextpoémkocTs. KonaeHcarop

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S312Z

https://m.edsoo.ru/B1UPRD52W

52

53

54

55

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOT0 KOHIEHCATopa

JlaGopatopHas pabota
"N3mepeHue 3MeKTPOEMKOCTH
KOHZeHcaropa"

[Tpuniun geicTBus u
MIPUMECHECHHE KOHICHCATOPOB,
KOIMUPOBAJIBLHOTO ammapara,
CTpYHHOTO TIpUHTEPA.
DNeKTpOoCTaTUIECKas 3aIllnTa.
3azeMiIeHHE HIIEKTPOIPUOOPOB

DNEKTpUUYECKUN TOK, YCIOBUS
€ro CyLIECTBOBAHUS.
IToctosiHHbIM TOK. Cuita ToKa.
Hanpspokenue. ConpoTuBiieHUE.
3axon OMa U1 yyacTKa Lenu

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo0.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
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57

58

59

60

61

[TocnenoBaresnbHOE,
napajuielIbHOe, CMEIIAaHHOES
COCIMHEHUE MTPOBOIHUKOB.
Jlaboparopnas pabota
«/3yueHne cMenaHHoro
COCIMHEHUS PE3UCTOPOBY

PaGota u momrHOCTH
AJEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

3axoH Oma 111 HOJTHOU
(3aMKHYTOI) 2JIEKTPUUECKON
uenu. KopoTkoe 3ambikaHue.
Jlaboparopnas pabota
«3mepenune I/]C nucrounuka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTUBJICHUS»

PesepsHelii ypok. KonTponsHas
pabota 1o Teme
"DnexkrpoauHamMuka /
Bcepoccuiickas npoBepodHas
pabora

O6o0maromuii ypok
«DNEKTPOIMHAMHKA /
Bcepoccuiickas npoepoyHas
pabora

DNEeKTpOHHAs MPOBOIUMOCTD
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTHUBIICHHS] METAJIIIOB OT
TEMIIEPATYPHI.

0.5

0.5

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3IM

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEMGEIE5SX

https://m.edsoo.ru/P86MDYO07H

https://m.edsoo.ru/M\WVMNNBQL 9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

CBepXmpoBOIUMOCTD

DIEKTPUYECKHUN TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

https://m.edsoo.ru/4CCYCJ785

63

64

65

66

67

[TonynpoBoAHMKH, UX
cOOCTBEHHAs M IPUMECHAS
npoBoauMocts. CBoiicTBa p—N-
nepexona. [lomynpoBoagHUKOBEIE
MIPUOOPHI

DNEeKTpUYECKUI TOK B pacTBOpPax
U paciuiaBax JEKTPOJIUTOB.
DNeKTpoNUTHYECKas
JTUCCOLUAIMS. DIICKTPOIIN3

DNEeKTpUYECKU TOK B rasax.
CaMoCTOSTEIbLHBIA U
HECaMOCTOSITENIbHBINA pa3ps.
Momnuns. [1na3zma

DeKTpuUecKue MpruoOOpsl U
YCTPOMCTBA U UX TPAKTHUYECKOEC
npumeHeHue. [IpaBuna TeXHUKU
0e30I1acHOCTH

KonTponbhas pabota mo Teme
«nekrpocraruka. [locTtosHHbIN
3JIEKTpUYECKU TOK. TOKH B
Pa3IMYHBIX CPEIAX»

https://m.edso00.ru/S55A1DQUR

https://m.edso0.ru/QUOQUWYV91

https://m.edsoo0.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

68

PeseprHbIil ypok. O6006mIaronmii
ypok 1o Temam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KITACC

KoaunvecTBo yacos
Ne HMara JJIeKTpOHHbIE N (poBbHIE

Tema ypoka Koutpoabnbie IIpakTuueckue
n/n Bcero H3y4eHusi  00pa3oBaTeJbHBIC PeCypPChl

padoThI padoThI

IlocTosiHHBIC MAarHUTHI U UX

B3auMoAercTBHEe. MarHuTHOE

noJje. Bektop MarHuTHON 1 https://m.edsoo.ru/4ADMOY IJN6
MHAYKIUU. JIMHY MarHUTHOM

WHIYKIUU

MarauTHO€ 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre NpOBOIHUKOB C
TOKOM

1 https://m.edso0.ru/1L5CT47FX

JlabopaTtopHnast pabota
«/3ydyeHre MarHuTHOIO OJIS 1 1 https://m.edsoo.ru/HGHXLNLRZ
KaTyIIKU C TOKOM)

JlelicTBME MarHUTHOTO TOJIS HA
MPOBOJHUK C TOKOM. Cua
Awmmepa. JlabopartopHas pabota

. 1 1 https://m.edsoo.ru/UVHDISEX4
«Hccneqosanue aAeHCTBUS
MMOCTOSTHHOTO MarHUTa Ha PaMKy
C TOKOM»
JleficTBMEe MarHUTHOTO IIOJIS Ha
ABIDRYTIYIOCH SAPIDICHEYTO 1 https://m.eds00.ru/7ABZQGQCY

yactuiy. Cwia Jlopenma. Pabora
cunsl JIopeHna

DJIEKTpOMarHuTHasE UHAYKIIHS. 1 https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

10

11

12

[ToTok BekTOpa MarHUTHOM
nHaykuuu. J/1C naayKumu.
3aKOH 3JIEKTPOMAarHUTHOM
nHaykunn Papanest
JlaGoparopHas pabota
«HccnenoBanue sABIeHUs
3JIEKTPOMArHUTHON MHIYKIIUN

NHayKTUBHOCTD. SIBIEHUE
camounaykiuu. IJC
CaMOUHIYKITMH. DHEPIHUsl
MarHUTHOTO TOJIsI KaTYLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuyeckue yCcTpoucTBa U UX
MIPUMEHEHUE: TIOCTOSTHHbIE
MAarHuThbl, 3JICKTPOMArHUuThI,
3JE€KTPOJIBUraTeNb, yCKOPUTEIU
QJICMCHTApPHBIX YaCTHUI],
HWHAYKOWOHHAA I€Yb

O6o0maromuii ypok
«MaruurtHoe 1oJe.
DneKTpOMarHuTHasT MHIYKIIUS

KonTponbhas pabota no teme
«MarnuTHoe more.
DJEeKTpOMarHuTHasi MHIYKIIHS

CB0OO/IHBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoneOaHus. YpaBHEHHE
rapMOHUYECKUX KOJIeOaHHH.
[peBparienue sHeprun

https://m.edso00.ru/XZS5MQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edso0.ru/COB05BGMC

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/QY6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15
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18

JlaGopaTtopnas pabota
«MccnenoBanne 3aBUCUMOCTH
Meproaa MaJbIX KOJIeOaHHi
rpy3a Ha HATH OT JJTMHBI HUTH U
MAacChl Tpy3a»

KonebaTenbHbIi KOHTYD.
CB0OOOHBIE ANMEKTPOMArHUTHBIC
KoJIeOaHMs B HJI€AIbHOM
KoJ1e0aTeIbHOM KOHTYDE.
AHaorus Mexuy
MEXaHHUYECKUMH U
AJIEKTPOMArHUTHBIMHU
KoJIeOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHECHHUS YHEPTUHU B
UeaIbHOM KOJIe0aTeTbHOM
KOHTYpE

[Ipencrasnenue o 3aTyxarmux
KoseOaHusX. BeIHYXIeHHBIC
MeXaHWYEeCKHE KoJieOaHus.
Pe3onanc. BeinyxneHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHUs

IIepeMeHHBIN TOK.
CunyconaJibHbIN IEPEMEHHbBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEUCTBYIOIIEE 3HAUCHUE CUJIBI
TOKA U HaIPSKEHUS

Tpancdopmarop. IIpoussozacrso,

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
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20

21

nepeaaya v norpediieHue
JJIEKTPUYECKON SJHEPTUU

Y CTpOHUCTBO U TPaKTHYECKOE
IIPUMEHEHHE HIIEKTPUYECKOTO
3BOHKa, FeHepaTopa
NEPEMEHHOT0 TOKa, TMHUN
aNeKTponepeaay

DKOJIOTUYECKUE PUCKHU TTPH
MIPOU3BOICTBE JIEKTPOIHEPTHH.
KynpTypa ncnonszoBanus
3JIEKTPOIHEPIUH B
MMOBCEAHEBHOW KU3HU

MexaHn4ecKie BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHUsI U
nnuHa BosHbL. [lonepeynsie u
MMPpOAOJIbHBIC BOJHEBL

https://m.edso0.ru/93Z12W4QQ

https://m.edso0.ru/SDUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTh 3BYKa.
I'pomkocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa

https://m.edso0.ru/Z827Q6V70

23

24

25

DneKTpOMarHUTHBIE BOJIHBI, UX
cBoMcTBa U cKopocTh. [Ikama
AJICKTPOMArHUTHBIX BOJIH
[TpuHIIMTIBI paTHOCBSI3U U
TCIICBUACHUS. PasButue CpCacCTB
cBs3u. Pagnonokanus
KonrponsHas padora
«Koiebanus 1 BOJHBI

https://m.edsoo.ru/SWB57C06X

https://m.edso00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONS8OB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

27
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29

30

31

[IpsamonuneitHoe
pacrpocTpaHEHHUE CBETA B
oHOpoaHOM cpexae. Toueunbli
HWCTOYHUK CcBeTa. JIyu cBera

OTtpaxkenue cBeTa. 3aKOHbI
otpaxkeHus ceera. [loctpoeHue
M300paXKeHH B IJIOCKOM
3epkaie

[Ipenominenne ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIl yromi MoJIHOTO
BHYTPEHHETO OTPAKEHUS

Jlabopartopnas pabota
«M3mepeHue nokaszarens
MIPETIOMIICHUS CTEKIIa»

JInn3sl. [locTpoenune
n3o0pakenuii B mmnH3e. opmyna
TOHKOM JTMH3BI. Y BEIHUCHUE
JIUH3BI

Jlaboparopnas pabota

«Hccnenosanue CBOMCTB
M300paXeHUI B IMH3AX»

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKQM22Z

https://m.edsoo.ru/V49RISTRN

https://m.edsoo0.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

32

33

Hucnepcus cBera. CrnoxxHbIN
cocrtaB Oenoro cBeta. L[Ber.
Jlaboparopnas paboTa
«Habmonenne qucnepcuun
CBETa»

WuTepdepennus caera.
Hudpaxmms ceera.

https://m.edso0.ru/K9OOWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

34

JudpakironHas pemeTka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

https://m.edsoo.ru/Q2118XY0OJ

35

Onrtuyeckue npubOps U
YCTPOMCTBA U YCIIOBHS UX
0€301acHOTo NMPUMEHEHUS

https://m.eds00.ru/M5127JYGT

36

['panuibl TpUMEHUMOCTH
KJ1aCCUYECKOM MEXaHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIBHOCTU

https://m.edsoo0.ru/P8GB9FJ5N

37
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39

40

41

42

OTHOCHUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJICHue
BPEMEHHU U COKpAIICHUE JJINHBI

DHEprusi 1 UMITYJIbC

peHHTHBHCTCKOﬁ YaCTHIIbI. CBs3b
MacCcChI C 3Hepl"HeI71 1 UMITYJIbCOM.

DHeprus NoKost

Kontponbnas pabota «Onrtuka.
OcCHOBBI CHIELIMATILHOM TEOpUU
OTHOCUTEIILHOCTH

®otonbl. ®opmyna [1nanka.
DHeprus U UMITyJIbC GOTOHA

OTKpBITHE U UCCIIEIOBAHUE
dororddexra. OnbiTer A. T
CroneroBa

3akoHsl GpoTtordhdexra.
VYpaBHeHue DitHIITEHA 151
dororddekra. «KpacHas

https://m.edsoo.ru/OVLMCN6B2

https://m.edso0.ru/190Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

https://m.eds00.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
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44

45

rpanuma» Gotodddexra
Hasnenne ceeta. OnwitTel I1. H.
JleOeneBa. Xumudeckoe
JIefiCTBHE CBETa

TexHu4eckue ycTpoiucTsa u
MPAKTHYECKOE TPUMEHEHHE!
(dhoTosnemMeHT, GOTOIATUHK,
COJIHeUHas OaTapesi, CBETOINO
Pemenune 3agad mo Teme
«DI1eMEeHThI KBAHTOBOM ONTHKH

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

47

48

49

50

Monens atoma Tomcona. OmBITEL
Pesepdopna o paccesHuro o-
yacrtull. [manerapHas Moaens
atoma

IToctynatel bopa

N3nydenue u normnouexHue
(OTOHOB MpU MEpexo/Ie aToMa C
OJTHOT'O YPOBHS DHEPTUU HA
Opyroui. Buasl criekTpos

BoutHOBBIE CBOMCTBA YaCTHII.
Bounsl ne bporins.
KopnyckynsipHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTyYECHHE

OTKpBITHE PaJUOAKTUBHOCTH.
OmnpiTel Pesepdopaa mo
ONPENIeNICHUIO COCTaBa
PaIMOAKTHBHOTO M3TYUCHHUS

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso00.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

52

53

CgoiicTBa anbda-, 6era-, raMma-
u3ily4eHus. Biausnue
PaMOaKTUBHOCTH Ha )KUBBIC
OpraHU3MBbl

OTKpbITHE IPOTOHA ¥ HEUTPOHA.
N3oromnbl. Anbda-pacma.
ONEKTPOHHBIA U IO3UTPOHHBIN
Oera-pacmaj. ["aMma-u3myueHue

DHeprus CBA3M HYKJIOHOB B Spe.

S nepHbie peakuuu. SaepHbIi

peaktop. [Ipobiemsl, 1
MIEPCIIEKTUBBI, IKOJIOTUYECKUE

ACIEKTHI SEPHON YHEPTETUKHU

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

54

55

DJIeMEeHTapHbIE YaCTHUIIbI.

OTkpbITHE TO3UTPOHA. MEeTOo b
HAOIO/ICHUS ¥ PETUCTPAINH
3JIeMEHTapHbIX yacTull. Kpyrisiit 1
cron «DyHIaMeHTalIbHbIE
B3auMoJeHcTBUSI. ENMHCTBO

(hUBUYECKON KapTHHBI MUPAY

Dransl pa3BUTHS aCTPOHOMHUHU.
[IpuknagHoe u

MHPOBO33PEHYCCKOE 3HAUCHUE
actpoHomuu. Bun 3BE3HOTO 1
Heba. Co3Be3ausi, spKue 3BE31bl,
IUTAHETHI, UX BUIUMOE

nBrokenue. ColIHeUHas cucTeMa

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

56

Counnrte. CoHevHast akTUBHOCTD.
NcTtounuk sHeprun ConHua u

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

57

58

3BE3T

3BE&31IbI, NX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/TBI
TJIaBHOM MOCJIEeI0BATEIIbHOCTH.
BnyTtpenHee ctpoeHue 3BE3 1.
CoBpeMeHHbIE PEACTaBICHUS O
MIPOUCXOKACHUH U SBOJIOLINU
ConHua u 3BE31

Mneunsiii [Iyte — Hama
lNanakTuka. [lonoxenue n
neuxenne Comnnua B ["anakTuke.
lNanmakTuku. YEpHbIE ABIPHI B
A]Ipax rajJaKkTUK

https://m.edsoo.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pa3s6eranue
rayiaktuk. Teopus bosbioro
B3pbIBa. PEIMKTOBOE HM3ITyUeHHE.
MeTtaranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

61

Hepemuienusie mpo6ieMbl
aCTPOHOMUU

Konrponsnas pabora

«IeMEeHThl aCTPOHOMHHU U
acTpoU3UKI»

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

62

63

O6o06muraromuit ypok. Posib
(U3HUKHN U aCTPOHOMHH B
SKOHOMUYECCKOM,
TEXHOJIOTHYECKOM, COIMaTbHOU
1 dTHYECKOH cdepax
JEeSTeIbHOCTH YeJIOBEKA

O6o06maromuit ypok. Poib u

https://m.edsoo.ru/\WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MecTO (PU3HKH U aCTPOHOMHUU B
COBPEMEHHOM HAy4YHOU KapTUHE
MHpa

O6o06maromuii ypok. Poib
¢buznyecKkoit Teopuu B
(hopMUpOBaHUY MPEICTABICHUN
o (puzmueckoit kKapTUHEe MUpa

64 1 https://m.edsoo.ru/Y29SVPCVR

O6o06maromuii ypok. Mecto
(U3HYECKOM KapTUHBI MUpPA B
65 o01eM psay COBPEMEHHBIX 1 https://m.edsoo.ru/LKNUIKHZH

€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE

Pe3epBHbIil ypok. MaruutHoe

66 nosie. DJIEKTPOMarHuTHas 1 https://m.edsoo.ru/EVMFIQTP6
WHAYKIHS
PesepBHblIil ypok. OnTuka.

67 OCHOBBI CTICITHATBHON TEOPHH 1 https://m.edsoo.ru/ESABJRKSL
OTHOCHUTEIFHOCTHU

Pesepnblii ypok. KBanrosas
68 ¢dusnka. DIeMEHTBI ACTPOHOMHUHU 1 https://m.edso0.ru/RARQLVO2]
1 acTpopu3nuKu

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !


https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KVIACC

Kon
MPOBEPAEMOro
pe3yJabrarta

10.1

10.2

10.3

10.4

10.5

IIpoBepsieMblie NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpamMMBbl CpeTHEro 001ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha MpPUMEpPax poidb W MecTo (HU3UKH B
(hopMHUPOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHPA, B Pa3BUTHUU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOMN JEATEILHOCTU
JIonei

Y4uTBIBATh TPAHUIIBI IPUMEHEHHSI U3yYEHHBIX (U3UUYECKUX MOJICIEH:
MaTepuaibHas TOYKa, WHEPIHAIbHAs CHCTeMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UICATBHBIN Ia3; MOAEIN CTPOCHHS T'a30B, KUIKOCTEH U
TBEPABIX TE€JI, TOYEYHBIM DJIJIEKTPUYECKUH 3apsAl — IpU PEIICHUU

(uznueckux 3aaa4y

Pacnio3naBaTh (usznueckue sBneHus (Mporecchl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXAHWMKH, MOJIEKYJSIPHO-KMHETHYECKOW TEOpUHU
CTPOCHHMSA  BEIIECTBA M  DJIEKTPOJAMHAMUKH: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBHKEHHE, CBOOOIHOE MaJCHUE
Tell, ABWXKECHHE II0 OKPY)XHOCTH, WHEPLUsA, B3aUMOJACHCTBHUE TEI,;
muddys3usi, OpOYHOBCKOE JBHMIKEHHE, CTPOCHHE JKUAKOCTEH U
TBEPABIX  TeJN, H3MEHeHHe oO0ObéMa TeJl MpU  HarpeBaHUU
(oxmmaxkieHuu), TETUIOBOE paBHOBECHE, HCTHapeHue, KOHICHCAIUS,
IUIaBJICHUE, KPUCTA/UIM3alMs, KUIIEHHE, BJIAXHOCTb BO31yXa,
MOBBILICHUE JaBJICHUSA T'a3a IIPU €ro HarpeBaHWM B 3aKPBITOM COCYJE,
CBA3b MEXAY IIapaMeTpaMHu COCTOSIHHMA Tras3a B H30Ipoleccax;

QJICKTpU3aluA TCI, B3aUMOJICHICTBHE 3apsAa0B

OnuchiBaTh MEXAHWYECKOE JBWXKEHHME, UCHONb3ysd (U3HUYecKHe
BEJIMYMHBI: KOOPAWHATA, NyTh, MEPEMEILEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tela, Cuia, UMIOYJIbC Tela, KHWHETHYecKas dSHeprus,
NOTEHIMaldbHAs JHEpPrus, MeXaHHueckas paboTa, MexaHHYecKas
MOIIIHOCTb; MPU OMMCAHUU NMPABUIBHO TPAKTOBATh GU3UUYECKUN CMBICI
UCTIOJIb3YEMBIX BEJIIMYMH, WX OOO3HAYEHUsS W EIUHMIBI, HAXOIUTh
(opMyIIBl, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JAPYTHMHU

BCIIMYMHaAMH

OnuceiBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€I U TEIIOBBIC

SBJICHHA, HUCIIOJIb3Yy: (bI/ISI/ILIeCKI/Ie BCIIMYMUHBI. JAaBJICHHUC TIas3a,



10.6

10.7

10.8

10.9

10.10

TEMIIepaTypa, CpPEIHSsI KWUHETHYEeCKas DHEPIrusi XaoTUYECKOTO
JIBWKCHHUS MOJICKYJ, CpPEIHEKBaJIpaTHU4YHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHssI dHeprus, paboTa Ta3a,
KO3 (UIIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBHUTATEINS; TPHU
OTIMICAaHUH MIPaBUIILHO TPaKTOBATh bu3rgecKuit CMBICIT
WCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAUYECHHUS U EAMHHIIBI, HAXOIUTh
(hopMyITBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETUYHHY C APYTUMHU

BCJIMYHWHaAM

OnuceiBaTh M3y4YeHHBbIE DJEKTPUYECKHE CBOWCTBA BeEIIECTBA U
JNEKTPUYCCKUE  SBJICHUS  (MPOILECCHI), HCIONB3ysl  (DHU3UUECKHe
BEJINYUHBI: NEKTPUYECKUN  3apsal,  JJEKTPUYECKOE  IIOJIE,
HANpsHKEHHOCTh  TIOJIS,, TMOTEHIIMA, pPa3HOCTh TMOTEHIUANOB; TpU
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIIOJIb3yEeMbIX
BEIIMYMH, WX OOO3HAYEeHHs W €IUHMIIBI, YKa3biBaTb (OPMYJIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMHU

BCJINYHUHaAMH

aHaNM3UpPOBaTh (PU3MUYECKUE TMPOLECCHl M SIBICHUS, HCHOIb3YA
¢u3nyecknue 3aKOHbI U MPUHIUIBL: 3aKOH BCEMUPHOTO TATOTEeHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHUsS] MEXAaHHMYECKOW SHEPTUH,
3aKOH COXPaHEHMsI UMITyJIbCa, IPUHLHUI CYNEPHO3UIMH CUJI, TPUHLIMII
paBHONpaBUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHEell KMHETHMYeCKON SHEpPIruu TEIIOBOTO JBUKEHHSI MOJIEKYT C
aOCOJIIOTHOM TEMIIEpaTypoil, MEepPBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHUsl DJJIEKTPUUYECKOTO 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YecKoe

BBIp@KECHHUE U YCIOBUS (TPAHHULIBI, 00JIACTH) TPUMEHUMOCTH

OOBSCHATL OCHOBHBIE MPUHIMIBI JEUCTBUS MaIlIWH, NPUOOPOB H
TEXHUYECKHUX YCTPOWCTB; pa3inyaTh yCIOBUS HUX 0€30IacHOro

HCIIOJIb30BAaHUS B HOBCCHHGBHOﬁ KHU3HU

BBIMOTHATE SKCIIEPUMEHTHI 110 MCCIICAOBAHUIO (PU3UUECKUX SBICHUH 1
IPOIIECCOB C UCTIOIH30BAHNEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH; MPH
3ToM (QOopMyIHpOBaTH MpoOiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  MPEAJIOKECHHOTO
000pyI0BaHUs, POBOAUTH OMBIT M (HOPMYITUPOBATH BEIBOIBI

OcymiecTBisATh TpsSMbIE W KOCBEHHBIE HW3MEPEHHUs (PU3NUECKUX
BEJIMYHMH, TIPU 3TOM BBIOMPATh ONTHMAJBHBIA CIIOCOO W3MEPEHUs H

HCII0Jb30BAaTh U3BCCTHBIC METOAbBI OLICHKH HOFp@IHHOCTCﬁ I/IBMepeHI/Iﬁ




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYCCKUMHU BEIMYUHAMH C
WCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHHH;, IMPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPe3yJibTaThl IOJTYYEHHON 3aBHCHMOCTH
(bU3UYECKUX BEJIMUMH B BUJIE TAOIUIl U TpadUKOB, JI€1aTh BHIBOJIBI 11O

pe3ysbTaTaM HCCIeI0BaHUS

10.12

10.13

10.14

CobOmonate  mpaBwiia  0e30MacHOro  Tpyda HpU  TMPOBEACHUU
UCCIIEIOBaHUM B  paMKax Y4eOHOro JKCIEpUMEHTa, y4eOHo-
UCCIIEIOBATEILCKOW M MPOEKTHOU JIEATENIbHOCTH C HCIOJIb30BaHUEM

WU3MEPUTEILHBIX YCTPOUCTB M JTA0OPATOPHOTO 00OPYTOBAHUS

Pemate pacuérHple 3amaun ¢ SBHO 3aJIaHHOW (DU3UYECKON MOJIETIBIO,
UCTIONB3Ysl (pU3MUYEeCKue 3aKOHBl W TPHUHIMIBI, HA OCHOBE aHajH3a
YCIIOBUSL  3a/ladydl  BBIOWpaTh (DU3MYECKYI0 MOJENb, BBIICIATH
(u3nueckre BeNWYUHBI B (OPMYIIBI, HEOOXOIUMBIC JJIS €€ pPEIICHUs,
TIPOBOJUTH PAcUYEThl U OIICHUBATH PEALHOCTh MOJNYYECHHOTO 3HAYCHHS
(hU3UIECKOI BETMYUHBI

Pematp ~ kauecTBeHHBIE  3aJauu: BBICTpaWBaTh  JIOTMYECKU
HEMPOTUBOPEUYHMBYIO IIEMIOYKY PACCYKICHHUH C OMOPO HAa M3yYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/I€ SABJICHUS

10.15

10.16

Ucnonb3oBath mpu  pelieHuu  y4eOHBIX 3alad  COBPEMEHHBIE
WH(GOPMALIMOHHBIE TEXHOJOTUM JUI IOHMCKA, CTPYKTYPUPOBAHUS,
UHTEpHpETallud M MpPEJCTaBICHUA y4yeOHOW W HayyHO-TOMYJSPHOM
nH(pOpManny, MOTYyYEeHHOH W3 PA3IMYHBIX WCTOYHUKOB; KPUTHYECKH
aHAJM3UPOBAThH MOTydaeMylo HH(POpMAIUIO

[MpuBOoIUTE TpUMEPHI BKJIAAAa POCCHHCKHX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

10.18

11 KJIACC

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS MO (PU3MKE B IMOBCETHEBHOMN
KHU3HU U1 o0ecriedeHns: 0€30MacHOCTH IpU 00palleH!H ¢ IpudopaMu
U TEXHUYECKHMMH YCTPOHCTBaMH, JUISI COXPAHEHUs 3/10pOBbS H

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIIEH cpesie

PaGoTaTh B rpynme ¢ BHIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBAaTh  pabOTy  TPYyNIbl, palMOHAIBHO  PAaCHpPEaesITh
00SI3aHHOCTH ¥ IUJIAHUPOBATh JACSATENBHOCTh B HECTAHIAPTHBIX
CUTyalMsAX, aJEKBAaTHO OLEHUBATH BKJIAJ KaXIJOTO U3 YYaCTHUKOB

TPYIIIBI B pellIEHHuEe paccMaTpUBaeMoOi mpoodIeMbl



Kon
MPOBEPAEMOro
pe3yJabrarta

11.1

11.2

11.3

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpamMMBbl CpeIHEro 001ero 06pa3oBaHus

JleMOHCTpHpOBAaTh Ha TMpHUMEpax polb W MecTo (PHU3UKH B
(OpMHUPOBAHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKHU M TEXHOJIOTMM, B IPAKTUYECKON AEATEIbHOCTU

J'IIOI[Cﬁ, OCJI0CTHOCTh U €IUMHCTBO (1)I/ISI/I‘I€CKOI‘/'I KapTUHBI MHUpPa

Y4uTHIBaThH I'paHULlbl TPUMCEHCHUA N3YUCHHBIX (I)I/ISI/ILICCKI/IX MOHCHCﬁZ
TOYCYHBIMN BJ'IGKTpI/ILIeCKI/Iﬁ 3apsan, aAcpHasd MOACIIb aTOMa, HYKJIIOHHAA

MO/JIe€Ib ATOMHOTO s/Ipa MPH pelIeHnH (PU3NUECKUX 3a7a4

Pacno3naBathe ¢u3nueckue siBICHUS (MIPOIECChl) U OOBIACHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAHTOBOW  (pU3MKU:
JJIEKTPUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMMUECKOE,
MarHuTHOE  JIEHCTBHSI  TOKa, B3auMo/IeiicTBHE MarHuToB,
JIEKTPOMAarHuTHAas WHAYKLUS, JeMCTBUE MArHUTHOIO IOJI Ha
IPOBOJAHUK C TOKOM U JBIXKYILUMHCSA 3apsil, 3JIEKTPOMATrHUTHbBIE
KOJIeOaHUS M BOJIHBI, MPSIMOJIMHEHHOE pacnpocTpaHEHUE CBeTa,
OTpa)KeHHe,  IpeloMiieHue, uHTepdepeHUMs, Audpakuus U
HOJISIpU3aIUsl CBETa, JUCIEPCHsl CBETa, (OTORNEKTPUUECKUN IPeKT
(boTtoapdekrt), cBeTOBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aTOMa BOAOPOJA, €CTECTBEHHAas W  HMCKYCCTBEHHAas

PAaauOaKTUBHOCTD

114

11.5

OnuceiBaTh M3Y4YCHHBIE CBOWCTBA  BemIeCTBA  (DIEKTPUYECKHE,
MarHUTHBIEC, ONTHYECKUE, IEKTPHUECKYIO MPOBOJUMOCTh Pa3IHYHBIX
cpemn) W DJICKTPOMArHUTHBIC SBJICHHS (TPOIECCHI), HCIOIB3YS
(¢u3nuecKkre  BEIWYWHBL  DJJICKTPUUYECKUW  3aps], CWIa  TOKa,
NIEKTPUUYECKOE  HANpPSHKCHHE,  AJIEKTPHUYECKOE  COMPOTHUBIICHUE,
pa3HocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIHMS MarHUTHOTO
nojisi, cuwia Awmmepa, cwia JlopeHna, HHIYKTUBHOCTb KaTyIIKH,
SHEPTUsl JIEKTPUYECKOTO M MATrHUTHOTO TOJIeH, MEpPHOJ M 4YacToTa
Koyie0aHuil B KOJe0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MpoIiecce
TrapMOHUYECKUX AJIEKTPOMATrHUTHBIX KOJICOaHUH, dokycHoe
paccTosiHHE M ONTHYECKas CWia JIMH3BI, NPU ONWCAHWW MPAaBUIBHO
TPAaKTOBATh (bI/I3I/I‘-IeCKI/II7I CMBICJI HCIIOJIb3YCMBIX  BCJIIMYHH, nux
0003HAYCHHUST W CIUHHIBI, YKa3biBaTh (OPMYJIbI, CBS3BIBAIOIIUC

JTaHHYI0 (PU3MYECKYI0 BETUUYUHY C IPYTMMH BETUYMHAMU

OnHceIBaTh HN3YUCHHBIC KBAHTOBBIC ABJICHUA W ITPOUCCChI, UCITOJIb3YS



11.6

(u3nyecKkne BEIMUYUHBI: CKOPOCTH JJEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPrusi U MMIYJIbC (OTOHA, MEPHOJ
nojlypacriajza, OJHEprus CBA3M AaTOMHBIX SA€p;, IPU OIHUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3NUYECKHIM CMBICI UCHOJIb3YEMbIX BEJINYUH,
ux 0003HAUYEeHMS] U EAMHMIIBI; YKa3bIBaThb (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYIO0 (U3UYECKYI0 BEJIHMUYUHY C APYTMMHU BEIUYMHAMHM, BBIYUCIATH

3HayeHue (HU3NIECKOMN BEITMUNHBI

AnanuzupoBaTh (U3MYECKHE TPOLECChl U  SBICHUS, HCIIOIb3YS
¢u3nyeckue 3aKOHbBI M NOpUHOUOBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO M MAapaIeIbHOTO COSAMHEHUS TPOBOJIHUKOB,
3akoH JIxoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHIYKLIMM, 3aKOH
NPSIMOJIMHEMHOTO PAacpOCTPaHEHHs CBETa, 3aKOHBI OTPAKCHUSI CBETA,
3aKOHBI ~ TPENOMIICHUS  CBETa, ypaBHEHHME OUHINTEHHA Ui
dboTodddexra, 3aKOH COXpPAHEHHUS DHEPrUU, 3aKOH COXPAHCHHS
UMIyJIbCA, 3aKOH COXPAaHEHUS JJIEKTPUYECKOTo 3apsija, 3aKoH
COXpaHEHHUsI  MaccoBOIO  4YHCla, TMOCTynatel  bopa,  3akoH
PaIMOaKTUBHOTO pachajga; TMpU DSTOM pa3inyaTh  CIIOBECHYIO
(hopMyIUpPOBKY 3aKOHA, €0 MaTeMaTUYECKOEe BBIPAKEHUE U YCIIOBUS

(rpaHuLIBI, 06JIACTH) TPUMEHUMOCTH

11.7

OHpGI[CJISITB HAIpaBJICHUC BCKTOPa HWHAYKIHUW MArHuTHOI'O II0JIA

MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHna

11.8

CtpouTh © ONHKCHIBATH HW300paKECHHE, CO3[aBAEMOE IUIOCKUM

3epKajioM, TOHKOW JTMH30M

11.9

11.10

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIIEAOBAHUI0 (PU3NICCKUX SIBJICHUNA U
TIPOIIECCOB C MUCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPCHUH; MPH
3ToM (QopMyIMpOBaTH MpodiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCIEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEAJIOKEHHOTO
000pyI0BaHusl, MPOBOAUTH OIBIT U (DOPMYITHPOBATH BHIBOIBI

OCyIecTBIATh TPSMBIE W KOCBCHHBIC W3MEPEHHUS (PUINICCKUX
BEJIMYMH; TPU ATOM BBIOMpATh ONTHUMAIIBHBIN CIIOCOO W3MEpEeHUs W

HCII0Jb30BAaTh U3BCCTHBIC METOAbBI OLICHKH HOFp@I.HHOCTCﬁ I/IBMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEITUYHMH C HCIIOJIB30BAHHEM
OpsIMBIX ~ M3MEpPEHUM; TMpU ITOM  KOHCTPYHpPOBATh  YCTaHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BHJIE TAOJUIl U TPApUKOB, JIENATh BBIBOJIBI TI0 PE3yJIbTaTaM

HCCIICAOBaHUA

11.12

CoOmonate mpaBmia 0O€30MacHOTO TpyAa TMpH  [POBEICHUU

HCCICIOBAaHUN B paMKax yqe6H0ro OKCIICPUMCHTA, yqe6Ho -



11.13

11.14

11.15

11.16

HCCIIEN0BATENBCKOW U MIPOEKTHON AEATEIBHOCTH C UCIOJIb30BAHUEM

U3MEPUTENbHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYAOBAHUS

Pematp pacuérHble 3a7aun ¢ SBHO 3aJaHHOU (PU3MYECKON MOJEIbIO,
UCTIONB3Ysl (pU3MUYECKUe 3aKOHBl M TNPHUHIMIIBI;, HAa OCHOBE aHajIu3a
yCIOBHSA  3a/laud  BBIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATH
¢u3nueckre BeNUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelIeHus,
IIPOBOAMUTDH PACUYETHI U OLICHUBATh PEAILHOCTH MOJYYEHHOTO 3HAUYEHUS

(u3MUeCKOil BETUIMHBI

Pemarp  kauecTBeHHBIC  3aJauu: BBICTpAaWBaTh  JIOTHYECKHU
HEMPOTUBOPEUMBYIO LEMNOYKY PACCYXKICHHM C OMOpoil Ha M3y4YEHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/ILIGCKI/IC SIBJICHUSA

Hcnonb3oBaTh mpu  pemieHud  y4eOHBIX 3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOUCKA, CTPYKTYpUPOBAaHHUS,
UHTEPIPETAMU M TPEACTaBICHUS Yy4eOHOW M HAyYHO-TIOMYJISIPHOM
uHbOpMaIMH, TIONYUYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU
aAHAIM3UPOBATH MOTYyYaeMyto HH(OPMAIIUIO

OOBSCHATh MPUHIUIBI AEHCTBUS MallWH, MPHUOOPOB U TEXHUYECKHX

YCTpOﬁCTB; pa3indaTtb YCJIOBUA HX 0€30IMacCHOr0 HCIIOJIL30BaHUS B

MOBCEIHEBHON KU3HU

11.17

11.18

11.19

[IpuBonuTe mpHUMeEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPY KAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

Hcnonp30BaTh TEOpETUYECKHE 3HAHUSA MO (PU3MKE B IMOBCEIHEBHOM
KHU3HH [ o0ecriedeHns: 6€30MacHOCTH Ipu o0paleH!u ¢ npudopamMu
U TEXHUYECKUMHM YCTPOMCTBAMH, Il COXPAaHEHHUS 3I0pOBbI U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOT'HYCCKOT'O ITOBCACHUS B 01<py>1<a}01uel71 cpeac

PaGorathe B rpymme ¢ BBIIOJHEHHWEM PA3JIMYHBIX COIMAIbHBIX pOJIEH,
IUTAHUPOBaTh ~ paboOTy  TPYIIBL,  palMOHAIBHO  pacCHpeieliiTh
00s3aHHOCTH ¥  TUIAHUPOBATh JIEATCIBHOCTH B  HECTAHAAPTHBIX
CUTyalusAX, AJCKBAaTHO OLEHMBATH BKJAJ KaXXIOr0 U3 YYaCTHUKOB

IPYIIBI B pELIEHNE pacCMaTpuBaeMOi poOIeMbl



HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

Kon Kox nposepsiemoro
pasjaena 3JIeMeHTa

HpOBepHeMble 3JIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOIBI HAYYHOI'O [IO3HAHU A

1.1

1.2

2.1.1

2.1.2
2.1

®usuka — Hayka o mnpupone. Hayunbie
METOZABl TO3HAHUS OKPYXKAIoLIEro MUpa.
Ponp skcnepumeHTa M TEOpUM B IIpOLECCE
[IO3HAHUS  NPUPOABI.  ODKCIEPUMEHT B

¢buzuke

MonenupoBanue (QU3NYECKUX SBICHUN WU
MPOLECCOB. Hayunblie TUIIOTE3BI.
Ou3nYecKre 3aKOHbI U TEOpUH. [ paHuUIbI
NPUMEHUMOCTH  (DU3MYECKHX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponp u  Mecto
¢u3ukn B (HOpPMHpPOBAHHM COBPEMEHHOU
HAyYHOW KapTUHBI MHpA, B MPAKTUUECKOM

NESITENLHOCTH JIIOJIEN
MEXAHHUKA
KMHEMATUKA

Mexannueckoe IBUKEHHUE.
OTHOCHUTEIBHOCTD MEXaHUYECKOT O
neukeHud. Cucrema orcuéra. TpaekTopus
[Iepemerenue, CKOPOCTb (cpenusis
CKOPOCTb, ~ MTHOBEHHas  CKOpPOCTb) H
YCKOPEHHE  MaTepuajJbHOW  TOYKH, HUX
IIPOEKIIMM HAa OCH CHCTEMBI KOOPIMHAT.
CnoxxeHue mepeMeIleHUd U CII0KEHHE

CKOpoOCTel

2.1.3

PaBHOMepHOE 5 PaBHOYCKOPEHHOE
NpsSMOJIMHEWHOe  nBWkKeHue. [ 'paduku
3aBUCUMOCTH KOOD/IMHAT, CKOPOCTH,
YCKOpEeHMs, HNyTH U  [epeMeuIeHus

MaTepI/IaJ'II)HOI\/JI TOYKH OT BPECMCHU



2.2

2.14

2.15

2.16

2.1.7

2.2.1

2.2.2

CBobGonHOe najieHne. Y CKopeHue

CBOOOHOTO MaIEeHUS

KpuBonunelinoe nsrxkenue. PaBHomepHOe
JABMOKCHUC MaTepHaHBHOﬁ TOYKHU oo
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHENHAs
CKOpOCTb. Ilepuon u 4acToTa.

IleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHuueckue  yCTpOMCTBA:  CHUAOMETP,
IBVKCHHE CHApsIOB, LIENHBIE U PEMEHHBIE
nepeaadu

[IpakTrueckue paboTBhI. N3mepenue
MTHOBEHHON  ckopoctu. HccnenoBanue
COOTHOLICHUS MEXIY Iy TSMH,
MIPOMIEHHBIMU TEJIOM 32 MOCJIEA0BATEIbHbIE
paBHbIE  NPOMEXKYTKM  BpPEMEHH  IpHU
PaBHOYCKOPEHHOM JIBJKEHUM C HadaJbHON
CKOPOCTBIO, paBHOW Hym0. M3yueHue
JOBVOKCHMS IIApUKa B BS3KOM JKMIKOCTH.
W3yuenne nBWKEHUS Tena, OPOIICHHOTO
TOPU30HTAIILHO

JUHAMUKA

[Ipunmun ~ oTHOocuTenbHOCTH [ anmumes.
Ilepsbiii 3axkoH Hprorona. Muepuuanbhsie
CUCTEMBI OTCUETA

Macca Tena. Cuna. [Tpunuun

CYNEPIIO3UIINHU CUII

2.2.3

2.2.4

Bropoii 3axkon HeroTOHa 11 MaTepualbHOU
TOYKM B WHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tperuit 3akoH HproToHa ans
MaTepUaIbHbIX TOUEK

3akoH BcemHpHOro TArotenus. Cuia

TSOKCCTH. HepBaﬁ KOCMHUYCCKasA CKOPOCTh.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka



2.3

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHJAa TPEHHUs] IOKOS.
Koaddunument TPEHUS. Cuna
COIIPOTHMBIICHHUS] NpPU JBHKEHUU Tella B

KHUAKOCTHU HJIU I'a3€

HOCTYHaTeJIBHOC 151 BpamaTCJIbHOC

JBIKEHHE a0COJIIOTHO TBEPIOTO TeJa

MowmeHT CHJIBI OTHOCHUTEIBHO ocH
Bpamenusi.  Ilnedo  cumbl.  YcioBus

paBHoBecus TBEpAoro tena B UCO

TexHuueckue yCTpOMCTBA: MOAIIMITHUKY,

ABUXKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTrnueckue paboThL. N3yuenne
JIBYDKCHUS Opycka o HAKJIOHHOM
IJIOCKOCTH IO JEWCTBHEM HECKOJIbKHX
cun. HccimemoBaHue  3aBUCHMOCTH  CHJI
YIPYTOCTH, BO3HHUKAIOIINX B
nepopMUpPYEMO TIPY)KHHE U PE3UHOBOM
oOpasie, OT BEIWYUHBI WX Jedopmaiuu.
Hccnenosanue YCIIOBUH paBHOBECHS

TBép,I[OFO TCJa, UMCIOLICT'O OCh BpAIllCHUA

3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CHCTEMBI

23.1 MaTepHaabHBIX TOYeK. VMIyibc CWiIbl U
M3MEHEHHUE UMITYJIbCa TeJla

232 3akoH coxpanHenuss wumnyiasca B HCO.

o PeaxtuBHOE nBUXKEHUE

2.3.3 PaGora cuibl

234 MOIIHOCTE CHIBI

235 Kunernueckas »9SHeprus  mMaTepuaibHOU

o TO4KHU. TeopeMa 0 KNHETUYECKOW YHEPTUH
[TorenmansHas sHeprus. lloTeHunanbHas

2.3.6 SHEPTHUS yOpyro nehopMupOBaHHOM

npyxuHbl. lloreHumanbHass dSHeprus Telna



BOJIM3U MMOBCPXHOCTU 3emim

IloTennmanbHEIE u HCIIOTCHI MAJIBHBIC

cuwibl. CBsi3b pabOThl HEMOTEHIIMAIBHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW SHEpPTun
CHCTEMBI  Tell. 3aKkOH  COXpaHEHWUs
MEXaHUYECKOH FHeprun
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
230 TexHuyeckue yCTpocTBa: IBUKEHUE PAKET,
o BOJIOMET, KOTIEp, IPY>KUHHBIN MMUCTOJIET
[Ipaktnueckue paboTel. W3ydeHue cCBsA3M
2310 CKOpOCTEeM Tel TMpH HEyOpyroM yaape.
o HccnenoBanue cBA3u pabOTBl  CHIBI  C
M3MEHEHHEM MEXaHMUECKOW YHEPTUH Teja
3 MOJIEKYJISIPHA S ®U3UKA U TEPMOJIMHAMUKA

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOU TEOPUH

3.11

OcCHOBHbIE ~ TIOJIOKEHUS  MOJIEKYJISPHO-
KMHETHYEeCKOM  Teopuu.  bBpoyHoBCKoe
JIBH>KEHUE. Hudbdyzus. Xapakrep
JIBUKCHHUST W B3aUMOJCUCTBUS  YACTHII

BEIECTBA

3.1.2

3.1 3.13

3.14

3.15

Mogenu cTpoeHus Ta30B, KUIKOCTEH U
TBEPABIX Tel U OOBACHEHHE CBOWCTB

BEILIECTBA Ha OCHOBE ATUX MOJIEJICH

Macca wmonekyn. KonudectBo BelecTsa.
[ToctrosnHas ABoraapo

TennoBoe paBHoBecue. Temreparypa u eé
n3mepenue. [llkana temneparyp Llenscus
Mopens wuneanbHoro ra3za. (OCHOBHOE

yYpaBHEHHE  MOJIEKYJISIPHO-KMHETUYECKOM

TCOPHHU UJCATIBHOI'O I'a3a

3.1.6

AbcomoTHas  Temmeparypa Kak  Mepa
CpeaHel KMHETUYECKON SHEPTrur TEIIOBOTO
IBIKeHUd dactull rasa. Illkana remneparyp

KenbBuna



317 VYpaBuenune Kianeiipona — Menneneesa.
3akoH /lampToHa

l'azoBeie  3akoHbl.  M3ompomeccsl B
318 nacaJlIbHOM ra3c C IHOCTOAHHBIM
KOJIMYECTBOM BEIIIECTBA: u30TEpMa,

u3oxopa, u3obapa

TexHWUYeCKHE  YCTPOMCTBA:  TEPMOMETP,
3.1.9

OGapomeTtp

[TpakTuyeckue paboThl. M3mepeHne macchl

BO3/yXa B KJIACCHOM KOMHATe.
3.1.10 Uccnenosanue 3aBUCUMOCTH MEXTY

mapaMeTpaMH  COCTOSIHHSI — Pa3peKECHHOI'0

rasa
OCHOBbBI TEPMOJAMHAMUKHN
TepmoanHamMuueckas cucreMa. BHyTpeHH:A

3.2.1 SHEPTHUsS TEPMOIUHAMUYECKONW CHUCTEMBI W

CcocoObl €€ U3MEHEHUS

KonngectBo TETUIOTHI U pa0ora.
3.2.2 BHyTpeHHsAss ~ SHepruss ~ OJHOATOMHOTO

NACAJIBHOIO ra3a

Bunel Temnonepenayu: TEIIONPOBOIHOCTD,

KOHBEKLHWsA, u3lydeHue. TermnoémMkocTs

3.2.3 Teaa. YAellbHasd TEIUIOEMKOCTL BEIECTBA.

3.2 PacuéTr  KonmuecTBa  TEIUIOTHI  IIPH

TCIIoICpcaavuc

[TepBriit 3aKOH TEPMOAUHAMUKH.
324 [Ipumenenne IIEpBOro 3aKOHA
TEPMOJANHAMUKHU K M30IpoLeccam.

I'paduueckas nHTEpIIpEeTaIyst paboThHI ra3za

TennoBble MamuHbl. [IpUHIMOB IEUCTBUS
TEIUIOBBIX MAIIIHH. [IpeoOpazoBanus
3.25 SHEPTUU B TEIUIOBBIX MalIlHaXx.
Koaddurment nonesnoro aeicTeus (manee

— KII1d) rermoBoit mamuuel. [ukn Kapuo u



3.3

4.1

ero KIIJ{

Bropoii 3aKOH TEPMOJIMHAMUKH.

326 HeoOpatumocTs mpolieccoB B HOpUPOJE.

o TemnoBele  ABUraTenu.  OKOJIOTMUECKHE
MPOOJIEMBI TETTIOHEPTETUKH

TexHuueckue  yCTpoWCTBa:  JIBUTaTellb

3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJIOWJIbHUK, KOHIUIIUOHED

328 IIpakTrueckue paboTHI. N3mepenue

YAEIBHOMN TEMIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEHHIECBA. ®A30BbBIE
INEPEXO/bI

ITapooOpa3oBanue u KOHJICHCAIMs.
331 Hcnapenne u kuneHue. YaenpHas TEIUIOTA
napooOpa3zoBaHusl. 3aBUCHUMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUA

332 AOGCONIOTHAs U OTHOCHUTEINIbHAS BJIAYKHOCTh
Bo3ayxa. HacelmenHslil nap

Teépmoe Teno. Kpucrammmyeckue U
333 aMmopdHbIe Tena. AHHM3OTPONHUS CBOMCTB
KPUCTAJUIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepUalIbl

334 [lnaBnenue w xpucrajudzauus. Y aejibHas
tertoTa maBneHus. Cyoaumanus

3.35 YpaBHEHHE TEIUIOBOTO OajlaHca

TexHuuecKkue yCTPONCTBA: TUTPOMETP W
MICUXPOMETP,  KaJOPUMETP, TEXHOJIOTHH
3.3.6 MOJTYYEHUS COBPEMEHHBIX MAaTEepUajoB, B
TOM qrcIe HaHOMATEPHAJIOB, "

HaHOTCXHOJIOTHH

IIpakTnueckue paboTHI. U3zmepenne
3.3.7
BJI&KHOCTH BO3/yXa

OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA



DnekTpuzanusi Tell. DJEKTPUYECKUW 3apsi.

A1 J1Ba BH/Ia SJIEKTPUYECKHX 3apsi/IOB
[TpoBoHUKH, TUDIIEKTPUKH u
41.2
MOJTYTIPOBOTHUKH
413 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
414 B3anmogeiicteue 3apsnoB. 3akoH Kymnona
DnekTpuyeckoe mosie.  Hampsok€HHOCTH
415 AJIEKTPUUYECKOTO OIS [TpunIIHT
o cyneprno3unuy. JIMHMKM  HampsHKEHHOCTH
AIIEKTPHUYECKOTO TIOJIS
n Pabota cua 3IEKTPOCTaTHUECKOTO IIOJIS.
- Ilorenmuan. Pa3sHocTh IOTEHIIHAIIOB
[TpoBOHUKY U AMDIEKTPUKHU B TIOCTOSTHHOM
4.1.7 AJIEKTPUYECKOM Tmoje. Jludnexrpudaeckas
MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
418 OneKTpOEMKOCTh IUIOCKOIO KOHJEHCATopa.
DHeprus 3apsHKEHHOT0 KOHIEHcaTopa
TexHuueckue yCTpOMCTBA: BIIEKTPOCKOIL,
419 JIEKTPOMETP, IEKTPOCTATHUECKAs 3allINTa,
o 3a3eMIIeHHE AIIEKTPONPHUOOPOB,
KOHJIEHCATOp, KCEPOKC, CTPYHHBIN MPUHTED
4110 [IpakTnueckue paboTHI. N3mepenne

JJIEKTPOEMKOCTH KOHACHCATOpa

4.2

IIOCTOSHHBII SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

421

422

423

4.2.4

CPEIAX

VYcnoBus  CylmiecTBOBaHUS  MOCTOSTHHOTO
AJEKTPUYECKOT0 ToKa. VCTOYHMKK TOKA.
Cuina toka. ITocTosSSHHBINA TOK

Hamnpspkenue. 3akon Oma a1 y4acTka 1enu
DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIHHOE

COIIPOTUBJICHUC BCIICCTBA

HOCHGI[OB&TGJIBHOG, MnapajicibHOC,

CMCIIAHHOC COCANHCHUC ITPOBOAHUKOB



425

4.2.6

4.2.7

4.2.8

PabGora snekTpuueckoro Toka.  3aKOH
Jxoyinsa — Jlenna

MOIHOCTH AIEKTPHUUECKOTO TOKA
anexTponBwkymas cuna (manee — SJC) u
BHYTPEHHEE COINPOTUBIECHHUE HMCTOYHHUKA
ToKa. 3akoH OMa s MOJIHOM (3aMKHYTO)

BHGKTqueCKOﬁ O CIIN. KOpOTKOG 3aMBIKaHHC

DNeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB. 3aBHCUMOCTb COMNPOTUBIICHUS
METaJJIOB oT TEMIIEPATYPHI.

CBepxnpoBOIUMOCTb

429

OnexTpuueckuil TOK B BakyyMe. CBolicTBa

3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoiHUKH. CoOcTBeHHAS u
MpUMecHas MIPOBOJIUMOCTD
MOJYTPOBOIHUKOB. CaoiicTBa p-n

nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI

4211

4.2.12

QHGKTPI/ILICCKI/II\/'I TOK B QJICKTPOJINTAX.
SHCKTP OJIMTHYCCKas JUCCOLIManus.

DNeKTpoIIn3

DNeKTpUYECKU TOK B rasax.
CaMOCTOSTEIIBHBIE U HECAaMOCTOSATEIBLHBIN
paspsa. Pazmuunsie THIIBI
CaMOCTOATEJIBHOTO  paspsiaa.  MouHus.

IImasma

4.2.13

4.2.14

Texnuueckue  ycTpoHCTBa:  amIepMmeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKH TOKaA,
3JIEKTpOHArpeBaTeIbHbIE npuoopHl,
AJIEKTPOOCBETUTENbHbBIE npuOOpHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIH
IMON, TEPMHUCTOPH H  (OTOPE3UCTOPHI,

HOJ'IyrIpOBOIIHI/IKOBHﬁ JU04, raJlbBaHHUKa

IIpakTnueckue paboTHI. N3yuenue

CMCHIAHHOT'O COCIMHCHUA PE3UCTOPOB.



N3mepenne OJIC uCTOYHMKA TOKa M €ro
BHYTPEHHETO conpoTHBiIcHUs. Habmronenme

QJICKTPOJIN3a

11 KUIACC

Kon Konnposepsiemoro
pasaena 3J1eMeHTa

4 SJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

ITocTosiHHBIE MarHuThl.
43.1

B3aHMOHCﬁCTBH€ IIOCTOAHHBIX MarHuTOB

MaruutHoe mnoJie. Bexktop MarHutHOU
MHAYKIUU. [lpuHOMO cynepno3uuum.
4.3.2 Jlunnm marauTHOM MHayKuuu. Kapruna
JIMHUM MAarHUTHOM MHAYKUMHA  TOJIS

IIOCTOAHHBIX MarHuToOB

MarsnuTtHO€E 10JI€ POBOJHHUKA C TOKOM.
Kaptuna  auHuiA 1o JUIMHHOTO

npsAaMoro mnpoBOAHHMKA HW 3aMKHYTOTI'O
4.3.3
KOJIBLICBOI'O TIPOBOAHHMKA, KaTYHIKH C

TOKOM. OmnbIT Opcrena.

4.3 B3anmoneiicTBre MpOBOJHUKOB C TOKOM

Cuna Amnepa, €€ MOyJIb U
4.3.4
HarpaBJIeHUE

Cuna  Jlopenuma, €€ wMoayip u
3 HampaBjieHue. J[BrkeHue 3apsyKeHHOU
4.3.5

4aCTullbl B OJHOPOAHOM MArHUTHOM

nosie. Pabota cunel Jlopenna
4.3.6 SBneHue MeKTPOMarHuTHON MHAYKITUU
4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKLIUH

S/C WHIYKITUU. 3akoH
4.3.8 .
JIEKTPOMArHuTHON uHAyKuu dapanes

439 BuxpeBoe snekrpuueckoe mnone. IC
h WHIAYKLIHUU B IIPOBOAHUKE, ABUXYLLEMCS



4.3.10

4311

4.3.12

4.3.13

4.3.14

4.3.15

MMOoCTYNaTCJIbHO B OIHOPOJHOM

MAarouTHOM II0JIC
IIpaBuiio Jlenna

NHIyKTHBHOCTS. SBnenue

camouHaykiuu. J/1C camonHyKumuu

BHCPFI/IH MArauMTHOTO II0JId KaTYHIKH C

TOKOM
3HeK’I’p0MaF HHUTHOC I10JIC

TexHuueckue YCTpOP’ICTBaI IIOCTOSAHHBIC
MAarHuThl, SJICKTPOMAarHuTEhl,
QJICKTPOABUT'ATCIIb, YCKOPUTECIIN
OJICMCHTApPHBIX 4YaCTHUL, HWHAYKIIHOHHAsA

11€4Yb

[Ipaktnueckue  pabotel.  M3ydeHue
MarHMUTHOTO TOJS KaTYIIKA C TOKOM.
UccnenoBanue AEMCTBUS TMOCTOSTHHOTO
MarHura Ha  paMKy C  TOKOM.
UccnenoBanue SIBIICHUS

BHGKTPOMaFHHTHOﬁ UHAYKIOUA

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

5.1.2

513

Konebarenbnas cucrema. CB0oOOJHBIE
kosneOanusi. 'apMoHndeckue KoneOaHus.
[lepuon, wacrora, ammumutyna u ¢asa
Kose0aHuit

[IpyxuHHBIN MAsITHUK.
MareMaTuueckuii MassTHUK

VYpaBHEeHHE TAPMOHUYECKUX KOJICOAHUH.

Kunemarunueckoe n JUHaAMHYCCKOC

OIHCaHHE KOJIeOATEIILHOTO JABMIKCHUA

5.14

[IpeBpamenue SHEPIUH pu
rapMOHMYECKHUX  KoieOaHusx. CBs3b
aMIUTUTYABl  KoJeOaHUMl  MCXOIHOMN

BCJIMYHHBI C aMIUIMTyJdaMH KoJIeOaHMI



5.15

516

5.1.7

5.18

5.19

5.1.10

5.1.11

5.1.12

€€ CKOpPOCTU U YCKOPECHHUS

Kone6artenbuplii  koHTYp. CBOOOIHBIE
ANIEKTPOMATrHUTHBIC KoJIeOaHus B
UJealbHOM  KOJIe0ATeIbHOM  KOHTYE.
AHaNoOrusi MEXIy MEXaHWYECKUMU H
ANEKTPOMATrHUTHBIMU KOJIEOAHHSIMH.

®opmyina ToMcoHna

3aKOH  COXpaHEHUs  JHEPIMH B

u7earbHOM KOJIeOaTeTbHOM KOHTYpe

BreinyxaeHubie MEXaHUYECKUE
konebanust. Pesomanc. PesonancuHas
KpuBasl. BriHyX1eHHBIC

3JIEKTPOMAarHUTHbIE KOJIeOaHHUS.
Ilepemennbii  Tok. CuHycOMAANbHBIN
[IEPEMEHHBIN TOK.

MomHoCTb IIEPEMEHHOTO TOKa.
AMIuTyaHoe u JEUCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAITPSAXKCHUA

Tpanchopmarop. IIpousBoactso,
nepeaaya " norpediieHue
BJIEKTPUUECKON SHEPIuH.
DKOJI0ru4ecKue pUCKHU pu

MIPOU3BOJICTBE IIEKTPUUYECKON IHEPIHH.
Kynberypa UCIIOJIb30BaHUs

3JIEKTPOSHEPIUU B MIOBCEHEBHOM )KU3HU

Texauueckue ycTpoicTBa: cericmorpad,
3JIEKTPUYECKUN 3BOHOK, JINHUU

ANIEKTpoIepeaad

[Ipaktuueckue pabotel. MccnenoBaHue
3aBHCHUMOCTH nepuoaa MaJbIX
KojeOaHui Tpy3a Ha HUTH OT JJIMHBI
HUTH M Maccel rpysa. MccrnenoBanue
MIEPEeMEHHOTO0  TOKa B  LENU U3

IIOCJIICAOBATCIIBHO COCJIMHEHHBIX



5.2

5.3

KOHACHCATOpA, KATYUIKHU U PE3UCTOpA

MEXAHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

5.2.3

Mexanuyeckue BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepunon. Ckopocthb
pacnpocTpaHEHUsT W JJIMHA  BOJIHBL

HOHepeLIHI)IG " IpOAO0JIbHBIC BOJTHBI

Wntepdpepeniuss  u  audpaxus

MEXaHUYCCKHUX BOJH

3Byk. Ckopocth 3Byka. ['pomkocTtb

3ByKa. Beicora Tona. TemOp 3ByKka

5.2.4

525

5.2.6

5.2.7

5.2.8

5.3.1

ONEeKTpOMarHUTHHIE BOJHBI. Y CJIOBHA
M3JIy4eHHUS] DJIEKTPOMATHUTHBIX  BOJIH.
B3anmHuas opuentanus Bektopos E, B u

U B DJICKTPOMarHuTHOM BOJIHE B BAKyyMe

CBoiicTBa  DJICKTPOMArHUTHBIX  BOJIH:
OTpaXKeHHUE, NIpeJIoMIICHHE,
HOJISIpU3anys, mdpaxmus,
UHTEepEpEHIHs. Ckopoctb

OJICKTPOMArdMTHBIX BOJIH

[[lxkanma  3JIEKTPOMATHUTHBIX BOJIH.
HpI/IMeHeHI/Ie QJICKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHH pagruoCBA3U U TCIICBHUACHUS.
PaI[I/IOJ'IOKaI_II/IH. :‘)HCKTPOMaFHHTHOG

3arps3HEHNE OKPYIKAIOIICH Cpe/Ibl

Texnuueckue YCTPOICTBA:
MY3bIKaTbHbBIE WHCTPYMEHTHI,
YIIBTPa3BYKOBasl TUAarHOCTUKA B TEXHHUKE
U MEIUIMHE, paaap, paJHuoNpHEMHUK,
TeneBu3op, aHTeHHa, Tenedon, CBU-

neyb
OIITHUKA

[IpsimonuHeitHoe pacnpocTpaHEeHUE

CBETa B OHOpOAHOM cpene. Jlyd cBera



5.3.2

Otpaxenue cBeTa. 3aKOHbl OTPa)KEHUS
cera. Iloctpoenne u300paxkeHuii B

TUTOCKOM 3CpKaJic

533

5.34

5.3.5

IIpenomnenue ceera. 3akOHBI MPETIOMIIEHNUS
cBeTa. AOGCOTIOTHBIN MoKa3aTeb
IPEIOMIICHUS

ITonHoe BHYTpEHHEE OTpaKEHMUE.
IIpenenbubii yroil IIOJIHOTO
BHYTPEHHET 0 OTPaXKEHUs

Hucnepcust cBeta. CIOXHBIA COCTaB

oenoro cBera. L{Bet

5.3.6

Cobwuparomye U pacCerBArOIINE JTHH3BL.
Tonkas nuH3a. POKYCHOE PACCTOSHUE U
ONTUYECKass CHUJa TOHKOH  JIMH3BI.
IToctpoenue n300pakeHHH B
COOMpAIOMINX M PACCEHBAIOIINX JIMH3AX.
dopmysia TOHKOW JIMH3BI. Y BEIUYEHUE,

JaBaeMOe€ JIMH30M

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

Hp CICJIbI MNPUMCHUMOCTU

FeOMeT”quGCKOﬁ OIITHUKH

HNutepdepentius cBeta. KorepeHTHbIE
HCTOYHHUKH. YcnoBusa HaO0IIOICHUS
MaKCUMyMOB u MHWHHUMYMOB B
UHTEp(EpPEHITMOHHON KapTUHE OT JBYX

CI/IH(l)aSHBIX KOIr¢pCHTHBIX UCTOYHUKOB

Hudpakumss  cBera. Judpaxmuonnas
peméTka. VYcnosue HAOIIOICHUS
TJIABHBIX MAaKCHMYMOB TIpH TaJCHHUH
MOHOXpPOMaTHYECKOTO cBeTa Ha
TUQPPAKITMOHHYIO PEIIETKY
[Tonsapuzanus cBera

TexHuYecKue yCTpOMCTBA: OYKH, JIyIa,
¢doroanmapar, NPOEKLUUOHHBIN amnmapar,

MHKPOCKOII, TCIICCKOII, BOJIOKOHHAas



7.1

ONTHKA, JAudpakiUOHHas  peméTka,

TIOJISIPOU T

[Ipaktnueckue pabotel. M3mepenue

IIOKa3aTest IIPETOMIICHUS.
5.3.12 . .

UccnenoBanue cBOWCTB M300pakeHUH B

nuH3ax. Habmonenue aucnepcuu ceera
RJIEMEHTBI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTU

['paHuIbl MPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatet TEOPUH
6.1 OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTh
MOJYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA

OTHOCHUTENHLHOCTD OOIHOBPEMCHHOCTH.

6.2 3ame/yIeHHe BPEMEHU U COKpalleHUe
JUTAHBI
DHepruss ©W  HUMIYJIbC  CBOOOIHOM
03 YACTHIIBI
CBsi3p MacChl C SHEPTrUed U MMITYIHCOM
6.4 CBOOOJHOM 4YacTHULIBl. ODHEprus MOKOs
CBOOOTHOM YaCTHUIIBI
KBAHTOBAA ®U3UKA
DJIEMEHTBI KBAHTOBOM OITTUKU
®otonsl. Dopmyna Ilnanka cBsa3uM
7.1.1 SHepruM (GOTOHA C €ro YacTOTOM.
DHeprus u UMIyJIbC GoToOHA
OTkpbITHE u UCCIIeIOBaHHE
7.1.2 dorordpdekra. OmpiTer A.I'. CTonerosa.
3akonsl pororddexra
YpaBHenue OUHIITENHA I
7.1.3 dororddekra. «Kpacnas  rpaHHUIa»
dhoTodrddekra
7.14 HaBnenue cBera. OnbiTel [1.H. JleOGenena
7.1.5 XUMHYECKOe IeUCTBUE CBETA

7.1.6 Texnuueckue yCTpoiicTBa:



7.2

7.3

7.2.1

7.2.2

7.2.3

7.2.4

¢dboTorneMeHT, GOTOAATYUK, COJTHEUHAS

Oarapesi, CBETOAHO]]

CTPOEHUE ATOMA

Monens atoma TomcoHa. ONBITE
Pesepdopna o uccnenoBanuio
cTpoenus aroma. [lnanerapHas Moielb

aToMa

[Tocrynatet  bopa.  UW3nyuenuwe wu
noryomeHue (HOTOHOB MpU Tepexoje
aToMa C OJHOrO YpPOBHS 3HEPrUM Ha
npyroii. Buael  cnektpoB.  Cnektp
YPOBHEH 3HEpruu aTomMa BOJI0poJIa
BomnoBele cBolicTBa yacTuil. BomHBI Ae
bponns. KopnyckynsipHo-BOIHOBOMI
ayanu3M. Jludpakius >7I€KTpOHOB Ha
KpHCTajuIax

CrionTanHoe 51 BBIHYKJICHHOE
W3JIy4YCeHHE. YCTPOMCTBO W MPUHIUII

paboThI 1azepa

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

TexHuueckue YCTPOMCTBA:
CIIEKTPaJIbHBIM aHamu3 (CIEKTPOCKOI),

J1a3ep, KBAHTOBBI KOMIIBIOTED

[Ipaktnyeckue pabotel. Habmonenue

JINHENYaTOro CIeKTpa

ATOMHOE A1PO

Mertoapl HaOMIOACHUS W PETUCTPAIUU

QJICMCHTAPHBIX YaCTUILL

OTkpbiTHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompezneneHuro cocTaBa
paguoakTuBHOrO wu3nydeHus. CBoiicTBa
anbda-, oera-, raMmma-u3JIy4eHHs.
BnusiHue paguoakTUBHOCTH Ha >KUBBIC

OpraHU3MBbI

OTkpblTHE TNPOTOHA U HEUTpOHA.



Hyxnonnas mozens siapa I'elizenbepra —
WBanenko. 3apsa saapa. MaccoBoe uncio

saapa. N3oTonsl

7.3.4

7.3.5

7.3.6

Anbda-pacra. ONEeKTPOHHBIN "
MO3UTPOHHBIA  Oerta-pacnaa. [amma-
U3IydyeHue. 3aKOH  PaJUOAKTUBHOIO
pacnaga

OHeprusi CBSI3W HYKJIOHOB B  SpE.

Anepubie cunbl. Jledekt Macchl siapa

Hz[epHHe pCaKkuuu. I{CJ’ICHI/IC U CHHTC3

saaep

7.3.7

7.3.8

7.3.9

Anepubiit  peakrop.  TepMmosiaepHsli
cunre3. I[IpoGieMbl U mNEpPCHEKTUBHI
SAJIEPHOM DHEPreTHKU. OKOJOTMYECKHE

ACIICKThI ﬂﬂepHOﬁ 9HEPICTUKU

OnemeHTapHble  4acTulbl. OTKpeITHE
[I03UTPOHA. @yH/1aMEHTAIIbHBIE
B3alMOJICUCTBUA

TexHuyeckue yCTpOMCTBA: HO3UMETP,
Kamepa BunbCoHa, sAIEpHBIM peakTop,

aroMHas bomOa

7.3.10

8.1

8.2

8.3

[Tpaktndyeckue pabotsl. MccnenoBanue
TPEKOB YaCTHII (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

Bun 3B€3qH0r0 Heba. Co3Be3nus, sipKue
3BE3IbI,  MIAHEThl, WX  BHJIUMOE

NBIDKECHHE

Comnueunast cucreMa. IlmaHeTsl 3eMHOI
rpynnbl.  [MaHeThI-TUTaHTBI W UX
CITyTHHUKH, KapJINKOBbIE IJIAHETEHL.

Mauislie Tera ConHEUHON CUCTEMEI

Connne, ¢dorochepa wu armocdepa.

ConHevyHast akTUBHOCTD



8.4

8.5

8.6

8.7

8.8

8.9

8.10

Ncrouynuk sHeprun CoutHua U 3B€371

3BE31bI, UX OCHOBHBIE XAPAKTEPUCTHKH:
Macca, CBETUMOCTb, PAyC, TEMIIEPATypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTPAIIbHBIM KJIacC — CBETUMOCTBY.
3BE3pl [JIABHOM IOCJIENOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY» ISt

3BE3] TJIaBHOM IIOCJICA0BATCIIBHOCTHU

Bnytpennee CTpOEHUE 3BE3.

COBpeMCHHI)IC IpEACTaBJICHUA (o)
MMPOUCXOXKIACHUN W 3BOJIIOLHU COJ'IHI_[EI n

3BE31. DTanbl )KU3HA 3BE3I

Mineunsiii Ilyte — Hama ['amakTuka.
CnmpanpHass  cTpykTrypa [ anmaktukw,
pacupeneneHre 3BE3M, Ta3a W IbUIN.
[lonoxxenne u npBwkeHune ConHua B
lanmaxtuke. Ilmockas u cdepudeckas

IIOACHCTCMbI INamakTukn

Tunel ramaktuk. PaguoradakTWkd U
KkBazapel. UYEpHble HBIPHI B SApax

TraJJaKTHK

Bcenennas. Pacmmpenue BceneHHOM.
3akon Xa0O6ma. PasOeranue rajakTHK.
Bospact u pagunyc BcenenHoii, teopus
bosbmioro B3peiBa. Mogens «ropsuen
Bcenennoit». PenukToBoe usinyyeHue

MacmrabHast cTpykTypa BceneHHoi.

MeraranakTuka. Hepeménnsie

po0GJIEMbl ACTPOHOMUU
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