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[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUMN K pe3yjbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c yd€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIIUX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHHH UX (Pu3HMKe Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-AESITEIBHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBerctByer TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeaMeTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIENTM M3Y4YeHUs (PM3HKM HA YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

e INIAHUPYEMBIE PE3YNbTaThl OCBOEHUS Kypca (pM3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e coziepkaHue yueoHoro npeaMera «Pu3nka» no rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. LIkoabHbIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJIYYEHHUs] HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOWCTBAMU M JIPYTHUX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTHHBI MHUpa oOydYaromwuxcsi, B (OpPMUPOBAHUE YMEHUU MPUMEHSTH
Hay4YHBIN METOJI MO3HAHUS MPU BBIMOJHEHUU UMHU YU4E€OHBIX HCCIIeI0BaHUM.

B ocHoBy Kkypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN UACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK MPHUHLMIBL €ro
IIOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn eenepanuzayuu. B coOTBETCTBUM C HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUYECKON HAayKH, OCMBICICHHE CBS3U Pa3BUTUA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusukum mpemmosnaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX ICHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSX O MPHUPOAE, TIPaHHUIAX
IPUMEHUMOCTH TEOpPUHM, MJIA OIUCAaHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITENbHOCTH O00YyYaroIuXcs.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHUYECKUX
MpakTUYeCKux padoT. BrijeneHrne B yka3aHHOM mepeuyHe JabopaTopHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISICTCS y4YaCTHUKaAMU
o0pa3oBaTeIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus Kkabunera ¢Qusuku. Ilpm »s>TOM oOecreunBaercs OBJIAACHHE
OOyYaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCHUMOCTEH (PU3MYECKMX BEJIUYMH U IIOCTAHOBKY OIBITOB 10 MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENsAETCA PEUICHUI0 PAcYETHBIX M KAueCTBEHHBIX
3anay. IIpu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJJaHHON (PU3NUECKON MOJIEIBIO, MTO3BOJISIONINE PUMEHSATh U3yUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayecTBEHHBIX 3a/1ad NPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOMICH



KU3HH, TpeOyronue BhIOOpa (U3UYECKON MOJETH IS CUTyalld MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbIi ypOBEHb Kypca
(bU3HUKY Ha YpOBHE CpeHEro 00111ero 00pa3zoBaHus TOJKEH U3Y4YaThCsl B YCIOBUIX
IpPEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMKHO OBITH
HE0OX0AMMOe JIabopaTopHOE OOOpYIOBAHHME JJI BBINOJHEHUS YKAa3aHHBIX B
nporpamMme mo (pU3MKe YUEHHUECKHX MPAKTHUUECKUX padOT U JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHcTpallMoOHHOE  00Opy/I0BaHUE (OPMUPYETCS B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeYrMBaeT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIIEIOBAaHMUSI ~ U3YyYaeMbIX SIBJICHHMA M  IPOLECCOB, SMIHUPUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJJHOTO KOMIUIEKTa Ha JBYyX oOOydamomuxcs. TemMaTH4YecKHe KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
UCTIOJIb30BaHUU aHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPUI.

OCHOBHBIMH TIEJIIMH U3yUeHUS PU3UKHU B 00IIEM 00pa30BaHUU SBJISFOTCS:

e popMUpOBaHUE HWHTEpPECa W CTPEMJICHHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJe TO3HaHWsS U (OPMHUPOBAHKE
UCCJIEIOBATENLCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSM;

 popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yUeHHUsS OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e popMupoBaHUE yMEHHH OOBACHATH SABIEHUS C  HCIIOJB30BAHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

e popMUpOBaHUE TPEACTABICHUA O pONM (PUBUKU JUIST PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHrne ITUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIYIOINX 3a71ad B

npoliecce u3yyeHus Kypca GU3NK1 Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:

e IPUOOPETEHNE CUCTEMBI 3HaAHUM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;



e popMupOBaHME yMEHMH TNPUMEHSATH TEOPETHYECKHE 3HAHUS  JiA
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB pEHIeHUs pPa3jIu4HbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e MIOHUMaHHE (PU3NYECKUX OCHOB M TMPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay;

¢ OBJIQJICHUE METOJIaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U TPOBENEHUS
bu3MYECKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JJaHUE YCIIOBUM HJIsl Pa3BUTHS YMEHHUH INPOEKTHO-UCCIEN0OBATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QHU3MKE TMepedeHb JIaOOPATOPHBIX M
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YyYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMW Ha OCHU CUCTEMbl KOOPAUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaACHUSI.

KpuBonuHeitHoe  aBvKeHUe. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUUYECKOE TMPUMEHEHHUE: CIUJIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM IMPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI. MaTEpUaIIbHOMN TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUSI U cuiia TpeHus mokosi. KoadduuueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEPTUs YIpyro
nedbopmupoBaHHod  npyxkuHbl. [loTeHlManpHas  SHEpPruss Tejla  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TET U O0BSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JTydeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue s>pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CTOPAaHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXHOCTh BO3Ayxa. HacwlileHHbI map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mMepeHne OTHOCUTENBHOU BIAKHOCTH BO31yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AMANEKTPUKU B BJIEKTPOCTATUYECKOM TIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 71 yyacTKa LEenu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COIMPOTHBIICHHME HCTOYHHMKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI NPOBOAMMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce OoCyIIECTBIISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbIH (hakT, runores3a, (QuU3WYecKass BEIUUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOU NPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHA, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[loctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeH. JIMHMM MarHWTHOM MHAYKUMU. KapTWHAa JNMHWUKA MarHUTHOM
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHUTHOI'O TOJIS JJIMHHOTO IPSIMOIO NPOBOAHMKA U 3aMKHYTOIO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaenctBue mnpoOBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
MHAYKIAHW. OJIEKTPOABIKYIAS CWia HWHAYKUUW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUMHU. OJIEKTPOJBIKYIIAs  Ccujia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTu4eCcKuii MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennblii TOK. CHHYCOMTAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOIO0 TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIMTYAOW WU
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueuHblli HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. LBer.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTHA T€OMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JludpakimoHHas pemérka. YcloBhe HaOMOACHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPaAKIIUOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Hab6mronenne natepdhepeHIIny CBETA.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTensi NpeJOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEUAIbHOM TEOPUU OTHOCUTEJIBHOCTH: HWHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdexra. YpaBuenue OuHmTeitHa s hoTodddexra. «KpacHas rpanuiia»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTor(PdeKT Ha YCTAHOBKE C IIMHKOBOMW IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU Mepexoje aToMa C OJHOTO YPOBHS JHEPTHMM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPalIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOnroienue JIMHE4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jlegext macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTop1 HaOJIOIEHUS M PErHCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Buna 3BénHoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (UINYECKOW KapTUHE MHpaA, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPIKATENBbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPCHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAST CTPYKTYypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, TEHEpaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, paCHIUpPEHHUE >KHU3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTH TPAXKIAHCKON MO3ULUN 00YYaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi ICTETUKY HAYYHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYILIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIQJIETh HAYYHOM TEPMUHOJIOTHEH, KIIIOYEBBIMU MOHSATHUSIMU U METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3UYECKOTO COJCp>KaHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJIAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKEe B MPAKTUYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAuU (PU3NUECKOrO COJIEp)KaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONBb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIIAITH OOILIEHNE HA YPOKaxX (PU3UKU U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMH Y4YacTHUKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIE€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO J3PYIUIMA B 001acTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKM W CBOEBPEMEHHO MPUHUMATHh PEIIEHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOUAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManmTHPOBATHCSI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh MMOHUMATh YMOITMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MHUpaA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN I'a3, MOJEIU CTPOCHMS I'a30B, KUIAKOCTEH U TBEPABIX TEN, TOYCUYHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApEeHHE, KOHJIEHCAIMs, IUIaBJIEHUE, KPUCTA/UIM3alUs, KUTICHHE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAaHUYECKOE JIBM)KCHHUE, HCIOJb3ys (DU3NUecKue BEITMYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3NYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHHS U CIWHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICT HCHOJb3yeMbIX BEJIMYHUH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3HUYECKUE
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEN KMHETUUYECKOW PHEPTUM TETUIOBOTO JBUKEHUSI MOJICKYJI C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUM, MPU 3ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHs U HCIOJIb30BaThb W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYECHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYHH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1aOOpaTOPHOTO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHE ABIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTy9aeMyt0 HH()OPMAIINIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacCHOCTH MPHU OOpPAILEHUH C MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYMMbl, PALMOHAIBHO paCHpeeisaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIONINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MIPOLIECCHI) U OOBSICHITHL UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsiyi, dJCKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aTomMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrUsl SJEKTPUYECKOTO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJb3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJILC (POTOHA, MIEPUOJI TIOJTypaciiaia, SHEPTHsl CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEUHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady HW THIOTE3y Yy4eOHOro SKCIEePUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, €JIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUECKON BETMYUHBL

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4€OHOW M HAyYHO-TIONMYJISIPHOM MH(pOpMalUy, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX 0€30MacHOTO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpymnme ¢ BBHINOJHEHHEM pPAa3IMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTaTiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CTICITUATBHOU TEOPUH bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
JJIeKTPOHHBIE
Ne i/ Tema ypoka Bcero Hlomauttee Aara upposbIe
3alaHUue N3YyYCHUNA 06p330BaTeﬂLHLIe
pecypchbl
1. dusuka 1 MeTOAbl HAYYHOI0 MO3HAHUA (2 Yac)
®du3uka — Hayka o npupone. Hayunsie Beenenue. Bu6mmoteka [JOK
METO/bI ITIO3HAHUSI OKPYKAKOLIEr0 MUpa. https://m.edsoo.ru/ff0c32e2
Poutb sKciepuMeHTa 1 TEOpHH B IIpoIiecce
NIO3HAHMS TPUPOJIBI. DKCIIEPUMEHT B
1 ¢busuke. MoaenupoBaHue GU3HICCKUX 1 03.09.24
SIBJICHUI 1 iporieccoB. HayuHble rumoressl.
®dusnyeckre 3aKOHBI U TEOPUH. |"paHuIIbI
NPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
[TpuHIMTIBI COOTBETCTBUSL.
Ponp 1 MecTo ¢pu3uKku B popMUpOBaHUH Bsenenue. bubmuoteka [IOK
2 COBPEMEHHOM Hay4YHOU KapTUHBI MHUpa, B 1 05.09.24 https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOHN 1eATENbHOCTH JIH0AeH
2. Mexanuka (18 yac)
2.1. Kunemaruka (5 yac)
MexaHndeckoe ABIKCHHUE. §§1,2,3 bu6nmorexa LIOK
OTHOCHUTENBLHOCTh MEXAHUYECKOTO ctp. 17 (1 - 4) https://m.edso0.ru/ff0c3508
nBmkeHus. Cucrema orcuera. TpaekTopHs. ctp. 19 (1 -4)
3 [Iepemernienue, CKOPOCTh, YCKOPEHUE, U UX 1 10.09.24

IMPOCKIMKU HA OCH CUCTEMbI KOOpJAUWHAT.
CrnosxeHue nepeMenieHnii U CI0KeHHe
CKOpPOCTEH.



https://m.edsoo.ru/ff0c32e2
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PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE.

§§4,6

bubnunoreka LIOK

4 ['paduky 3aBUCUMOCTH KOOPAUHAT, crp. 23 (1 -3) 12.09.24 https://m.edsoo.ru/ff0c3620
CKOpOCTH, ITyTH MaTePHAILHOW TOYKH OT ctp. 26 (1,2) o
BpPEMEHHU.
PaBHOyCKOpEeHHOE PSIMOJIMHEWHOE §§ 8,9, 10 bubmmoreka [JOK

c nBKEHKE. I pauKK 3aBHCUMOCTH ctp. 33 (1,2) 17.09.24 https://m.edsoo.ru/ff0c372e
KOOPJHMHAT, YCKOPEHHUS U NIEpEMEIICHUS crp. 41 (1,2) T
MaTepHabHOW TOYKH OT BPEMCHHU.
CBoOogHoe majieHue. Y CKopeHue §§ 10, 13 bubmmorexa [JOK

6 19.09.24
CBOOOAHOTO NaJICHUS https://m.edsoo0.ru/ff0c39cc
Kpuponuneiinoe nBmxeHue. /[Brkenne §§ 15, 15 bubnuoreka [{OK
MaTepUaILHON TOYKH MO OKPYKHOCTH C crp. 61 (1-4) https://m.edsoo.ru/ffoc3ada
MOCTOSIHHOM MO MOJIYJIKO CKOPOCTBIO.
YrnoBast CKOpOCTh, JIMHENHAs CKOPOCTb.

7 [Tepuon u yactoTa obparieHus. 24.0924
LlenTpOCTpeMUTENEHOE YCKOPEHUE.
TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE
IpUMEHEHHE: CIIUJIOMETP, IBHKEHHE
CHApSJIOB, LIETIHbIE U PEMEHHBIE TIepeayu.

2.2. Iunamuka (7 4ac)

[IpuHuun oTHOCUTENBHOCTH [ anmuies. §§ 18, 20, 26 bubnmnorexa LIOK

8 NuepuumanbHbie cucteMsl otcueta. [lepBbiii crp. 73 (1-5) 27.0924 https://m.edsoo.ru/ffoc3be8
3akoH HproTOHA.
Macca tena. Cuia. IlpuHnun cynepno3unuu §§ 14, 21,22 bubmuorexa [JOK

9 cuit. Bropoii 3akon HetoToHa jtst ctp. 79 (1-5) 01.10.24 https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOYKH.

10 Tperuit 3akon HeloToHa /11 MaTepHaIbHBIX §§ 24, 25,26 03.10.24 bu6muoreka [JOK

TOYCK.

https://m.edsoo.ru/ffOc3be8
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1 3aKoH BceMupHoro tsaroreHus. Cuna 1 §§ 27, 28,29, 31 08.10.24 Bu6muoteka [JOK
TsokecTH. [lepBas KOCMHYECKas CKOPOCTb. ctp. 95 (1-4) o https://m.edsoo.ru/ff0c3d00
§§ 33,34 bubnunoreka LIOK
12 Cuna ynpyroctu. 3akoH I'yka. Bec tena. 1 crp. 109 (1-3) 10.10.24 httos://m.edsoo.ru/ff0c3e1s
Tpenue. Buasl TpeHus (IIokosi, CKOJIbKEHUS, § 36 bubnunoreka LIOK
xayenus). Cuina tpenus. Cyxoe TpeHue. ctp. 117 (1-5) https://m.edsoo.ru/ff0c3f76
13 Cuna TpeHus CKOJBKEHUS U CHJIA TPEHUS 1 15.10.24
nokos. Koadumument rpenns. Cuna
CONPOTHUBIICHUS IIPU JIBU)KEHHUH TeJla B
KHUJKOCTH WU Ta3e.
[MoctymartensHo€ U BpalaTeabHOE §§ 48, 51 Bbu6moteka [JOK
JBWKEeHHE abCOTIOTHO TBEPOTO TeJIa. ctp. 169 (1-3) https://m.edsoo.ru/ff0c41a6
MOMEHT CHJIBI OTHOCHUTEIBHO OCH
14 BpAILLCHHUS. Hneiqo CUJIBbL. Y CIIOBUSA 1 17.1024
paBHOBecHsI TBEPAOTO Tena. TeXHUUeCKue
YCTPOMCTBA U MPAKTUYECKOE PUMEHEHHE:
HOJIIIUITHUKY, JIBHKCHUE UCKYCCTBEHHBIX
CITyTHHKOB.
2.3. 3axoHbI cOXpaHeHHsA B MexaHHKe (6 4ac)
Nmnynbe MmaTepraabHON TOUKM TeNa, § 38 bubmmnoreka HOK
CHCTEMbI MaTepPHAIBbHBIX TOYCK. VIMITyIbC ctp. 129 (1,2/4) https://m.edsoo.ru/ff0c43d6
15 CHJIBI U U3MEHEHUE UMITyJIbCa Tesa. 3aKOH 1 21024
COXpaHEeHMsI UMITyJbca. YIIPYyroe u
HEYIpyroe CTOJIKHOBEHUs. PeakTuBHOE
JIBIDKEHUE.
PabGora criibl 1 MOIITHOCTE CHJIBL. §§ 40, 41 but6mmoreka [IOK
16 Kunernueckas sHEprus MmarepuaabHON 1 cTp. 134 (1-5) 24.10.24 https://m.edsoo.ru/ff0c4502

TOYKH. TeopeMa 00 U3MEHEHUH
KHHETHYISCKOU OHCPIUHn.
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[Torenuuansuas sueprus. [loreHunansHas §§ 43,44, 46 bubnunoreka LIOK
17 SHEprus yrnpyro aeGopMupoOBaHHON cTp. 145 (1-5) 07.11.24 https://m.edsoo.ru/ffOc461a
npyxuHsbl. [loTeHIManbpHAs SHEPTUs TeIa
BOJIM3H TIOBEPXHOCTHU 3EMIIH.
IToreninanpHble U HEIOTEHIIUAJILHLIE CUJIBI. § 45 bubnunorexa LIOK
Cas3b pabOTHI HEMOTEHIUAIBHBIX CHJI C cTp. 148 (1-3) https://m.edsoo.ru/ff0c478c
U3MEHEHHEM MEXaHHUYECKOW YHEPTUU
18 CHCTEMBI Ten.v3a1<0H COXpaHCHHS 12.11.24
MEXaHUYECKOM dHeprun. TeXHHYeCKHe
YCTPOKCTBA U TPAKTUYECKOE MPHUMEHEHHE:
BOJOMET, KOIIEP, IPYKUHHBIN UCTOJIET,
JBUKCHHE PaKeET.
Jlaboparopnas padota Ne 1 «MccnenoBanue § 47
CBA3M pabOThI CUJIBI C U3MEHEHHEM crp. 154 (1,2,3)
19 5 14.1124
MEXaHUYECKOHW YHEPTHHU Tejla Ha IIpuMepe
PaCTSDKCHUS PE3UHOBOTO KTYTa»
Konrtponbnas padora Ne 1 o teme WToru rnasbi bubmuoteka [IOK
20 «Kunemaruka. J[nHamuka. 3aKOHBI «MexaHuKa». 19.1124 https://m.edsoo.ru/ff0c4b74
COXPaHEHUS B MEXaHHUKE)
3. MouaekyaspHas (pu3uka u TepMoaguHaAMuUKa (24 yac)
3.1. OcHOBBI MOJIEKY/ISIPHO-KMHETHYECKOH Teopuu (9 yac)
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- BsepeHue. bubmmnoreka HOK
21 KHHETHMYECKON TEOPUH M MX OIBITHOE §§ 53,55 11124 https://m.edsoo.ru/ffOc4dc2
obocHoBaHUE. BpOyHOBCKOE JABUKEHHE. crp. 184 (1,2)
Hupdysus
Xapakrep ABUKEHUS U B3aUMOACUCTBUSA § 56
99 9aCTHIl BeecTBa. MOIEN CTPOEHHMS Ta30B, 181 (1-4) 261124

JKUJIKOCTEN U TBépI[LIX Tell U 0OBSACHEHHUE

CBOICTB BEIIECTBA Ha OCHOBE ITHUX MOJCICH.
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Macca u pazmepsl MoJekysl. KosnuectBo §53

23 28.11.24
BemecTsa. [locTosHuas ABoraapo ctp. 181 (5-7)

24 Tennosoe paBHOBecue. Temneparypa u e€ §§ 59, 60 03.12.24
usmepenue. [llkana remneparyp Lienscus.

o5 Mozens uneanpHoro raza. OCHOBHOE § 57 05.12.24 bu6nmoreka [IOK
ypaBaenne MKT upeansHoro rasa. cTp. 192 (1-4) o https://m.edsoo.ru/ffOc4fde
AOcouoTHas TeMIiepaTypa Kak Mepa §§ 60, 63 bubmmoreka [JOK
Cpe/iHel KUHETHYECKOW SHEPTHU TEIIOBOTO cTp. 203 (1-4) https://m.edsoo.ru/ff0c511e

26 JBUKEHUs yacTull raza. [lIkana remneparyp cTp. 211 (1-5) 10.12.24
KensBuna. YpaBuenue Meneneena-

Knaneiipona
3akoH J/lampToHa. ["a30BbIC 3aKOHBI. §§ 63, 65

27 3o0mporieccsl B U€aTbHOM Ia3e C ctp. 223 (1 -4) 12.12.24
MOCTOSIHHBIM KOJIMYECTBOM BEIIECCTBA.

JlabGopaTtopnast pabota Ne 2 «MccnenoBanue §§ 63, 65

28 3aBUCUMOCTH MEXKTy TapaMeTPaMy crp. 223 (1 -4) 17.12.24
COCTOSIHUS pa3peKEHHOTO Tra3a
I'paduueckoe npescraBieHue § 67 bubmuoteka [IOK

29 M30IIPOLIECCOB: U30TEPMa, U30X0pa, n3obapa. ctp. 224 (1-3) 19.12.24 https://m.edsoo.ru/ff0c570e
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe
MIpUMEHEHHUE: TEPMOMETP, OapoMeTp.

3.2. OcHoBbl TepmoguHamMuku (10 gac)
TepmoanHamMuueckue cucTemMsl. BHyTpeHHs s §§ 73, 74,76 bubmmnoreka HOK
SHEPTHsI TEPMOTMHAMUYECKON CUCTEMBI H cTp. 245 (1-3) https://m.eds00.ru/ff0c5952
croco6wl e€ u3menenus. Komuaectso cTp. 248 (1-5)
30 23.12.24

TEIUIOTHI U paboTa. BHyTpeHHsIs sHEprUs
OJIHOATOMHOTO M/I€aJIbHOIO Ta3a.
I'padmueckas uaTEpHIpeTanus paboTs raza.
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31 Bunel Tennonepenaun: TEMIONPOBOIHOCTD, 1 § 76 26.12.24 Bu6muoteka [JOK
KOHBEKIIUS, U3JTyUCHHE. cTp. 255 (1-3) https://m.edsoo.ru/ff0c5¢36
VenbHas TEIIIOEMKOCTH BEIIIECTBA. §§ 76, 79 bubnnorexa [{OK

32 KonruecTBo TEIIOTHI PH TEIIONEpeaade. 1 cTp. 256 (4 —6) 09.01.25 https://m.edsoo.ru/ff0c5c36
[TonsiTue 06 aquabaTHOM mporiecce.
[TepBbIii 3aKOH TEPMOJTMHAMUKH. §§ 78,79 bubaunoreka [JOK

33 [IprMeHeHKE TIEPBOTo 3aKOHA 1 cTp. 259 (1-5) 14.01.25 https://m.edsoo.ru/ffOc5efc
TEPMOJIMHAMHKH K H30IPOIIECCaM.

34 HeoOpaTtuMocTh MporeccoB B MPUPOJIE. 1 § 81 16.01.95 bubnnoreka [JOK
Bropoii 3aK0H TepMOTUHAMUKI cTp. 262 (1-4) https://m.edsoo.ru/ff0c6230
Tennossle MamuHebL. [I[puHIMIBL AEHCTBAS § 82 Bu6mmoteka [JOK

35 TerIoBbIX MaiuH. KIT/I TerimoBoi MalmHbl. ! ctp. 273 (1 -5) 21,0125 https://m.edsoo.ru/ff0c600a
[IpeoOpa3oBaHys SHEPTUH B TEIUIOBBIX
MalIfHaX.

36 Hukn Kapuo u ero KI1/] 1 § 82 23.01.25
DKooruyeckue npoodaemMbl § 82

37 TEIJIOOHEPreTUKU. TeXHUUECKUE yCTPOCTBA 1 JlononuuTenbHEIC 28.01.25
U npakTrueckoe npumenenue: JIBC, MaTCpuabl.
OBITOBO XOJOIMILHHUK, KOHAUIIMOHED.
O6o6maromuit ypok «MomnekynsipHas Ctp. 272 (1,2,3) bubnmnorexa LIOK

38 1 30.01.25
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbHnas padora Ne 2 o Teme Utoru bubnmnoreka HOK

39 «Monexynsipaas ¢puznka. OCHOBBI 1 rnasbl MKT. 04.02.25 https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

3.3. ArperatHble cocTosiHuS BenlecTBa. @a3oBblie mepexoanl (Suac)
3.4.

40 [TapooGpa3oBanre U KOHIEHCAITUA. 1 §§ 68, 69 06.02.25 bubnuotexa [JOK

Vcnapenue u Kumenue ctp. 227 (1-5) https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

AOCOITIOTHAA M OTHOCUTEIBLHAS BIIAXKHOCTD

§§ 69, 70

bubnunoreka LIOK

a1 BO3ayxa. HacelmeHnslit map. Y aenbHas 1 cTp. 227 (1-5) 11.02.25 https://m.edsoo.ru/ff0c64d8
TEIJI0Ta MapooOpa3oBaHus. 3aBHCUMOCTb
TeMITEpaTypbl KUIICHUS OT JIaBJICHHUS.

Tsépnoee teno. Kpucrammyeckue u § 72 Bu6muoteka [JOK

42 amop(dHbIe Tesa. AHH30TPOIHUSI CBOMCTB 1 cTp. 256 (1,2) 13.00.25 https://m.edso0.ru/ff0c65f0
KpHCTa/UIOB. JKHIKHEe KPHCTAILTHL.

CoBpeMeHHbBIC MaTepHabI.

43 [InaBnenue u kpucraumM3anus. Y geibHast 1 §§ 72,76 18.02.25 bubmmorexa [JOK
terioTa rasieHus. Cyonumarus. cTp. 256 (c3) https://m.edsoo.ru/ff0c6708
YpaBHeHHe TEIIOBOTrO OanaHca. §§ 76,77 bubnnorexa [JOK
TexHUYEeCKHE YCTPOMCTBA U MPAKTHYECKOES cTp. 256 (c4) https://m.edso00.ru/ff0c6820

42 NPUMCHEHHE: TUTPOMETP U IICUXPOMETD, 1 20.02.25
KaJOPUMETP, TEXHOJIOTHU TOTYICHUS
COBPEMEHHBIX MaTE€pPHAaJIOB, B TOM YHUCIIE
HaHOMATEPHAaJIOB U HAHOTEXHOJIOTHH.

4. DaekrpoamHammuka (22 yac)
4.1. dnexrpocraruka (10 1ac)

45 OnexTpu3anus Ten. DIeKTPUIeCKuil 3apsi. 1 BeepeHue. § 84 55 02,25 bubmmnoreka HOK
JIBa BuJa AIEKTPUUECKUX 3apsiI0B cTp. 281 (1-4) https://m.edsoo.ru/ffOc6bcc
[IpoBOIHUKH, TUDTIEKTPUKH U §§ 84, 86 bu6nmorexa LIOK

46 HOJYIIPOBOJIHUKH. 3aKOH COXPaHEHHUS 1 cTp. 288 (1-3) 27.02.25 https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUECKOTO 3apsizia
Bsaumonericteue 3apsinoB. 3akoH Kynona. § 85 bubmuoreka [JOK

47 . ) 1 04.03.25
TodeuyHsll 2IEKTPUYECKUN 3apsi cTp. 285 (1-5) https://m.edsoo.ru/ffOc6ced
OnekTpuueckoe nose. HanpskéHHOCT §§ 88, 89,90 bu6muoreka [IOK

48 3IEKTPHUECKOTO T10J1sL. [TprammMn 1 cTp. 294 (1-3) 06.03.25 https://m.edsoo.ru/ff0c6df2
CYIIEPIIO3UIUH JIEKTPHIECKHX TIOIEH. cTp. 297 (1-4)



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

JInHuy HanpsKEHHOCTH.

49 Pabora cri1 3JIeKTpOCTaTHYECKOTO OIS, §§ 93,94, 95 11.03.25 bubaunoreka [JOK
IMorennuain. Pa3HOCTh MOTEHIIHAIIOB. cTp. 313 (1-3) R https://m.edso0.ru/ff0c6f00
[TpOBOAHHKY M TUIJICKTPUKH B §92 bubnuorexa [JOK

50 DIIEKTPOCTATUYECKOM IIOJIE. ctp. 307 (1- 3) 13.03.25 https://m.edsoo.ru/ff0c7018
JuekTpudeckast IpOHUIIAEMOCTb.

. § 97 bubmuoteka [JOK

51 OnekTpoéMmkocTb. Konmencarop. ctp. 326 (1.2) 18.03.25 httos:/ /m.edSO(])_.[ru/ffOc7126

59 3JIEKTPOEMKOCTH TJIOCKOTO KOHACHCATOpa. §§ 97, 98 50.03.25 bubnnorexa [JOK
DHeprus 3apsHKeHHOT0 KOHJIGHCATopa. ctp. 329 (1,2) o https://m.edsoo.ru/ff0c72c0

53 Ha6opaT"opHaa pabora Ne 3 "I/I31'\'46peH1/1e ctp. 329 (3-5) 55 03.25
AIIEKTPOEMKOCTH KOHJICHCATOpA
TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE §§ 97, 98
HNPUMEHEHHE: SJIEKTPOCKOIL, DIIEKTPOMET, cTp. 330 cl, c2)

54 DJICKTPOCTAaTUYECKAs 3alluTa, 3a3€MJICHHUE AononHutenbHbii 7.03.95
AJIEKTPONPUOOPOB, KOHIACHCATOP, MaTepuan.

KOIMPOBAJIBHBIN aIapar, CTPYHHBIN
HPUHTEP.

4.2. IloctosiHubIi TOK. Toxku B pa3inu4nbix cpeaax. (12 yac)
DIEeKTPUUECKHI TOK. Y CIIOBUSA §§ 100, 101
CYLIECTBOBAHHUS HIEKTPHUECKOTO TOKA. ctp. 354 (1-3)

55 [ToctostHubI TOK. McTounmky Toka. Cria ctp. 337 (1 -4) 08.04.25
toka. HanpsiokeHnune. DiekTpuyeckoe
conpoTtusiieHne. 3akoH Oma s ydacTka
1enu. Y IebHOE COMPOTUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, TapaLIeIbLHOE, § 102 bubmmoreka [JOK
56 CMEIIaHHOE COEANHEHNE POBOIHHUKOB. cTp. 340 (1-4) 10.04.25 https://m.edsoo.ru/ff0c74f0

JlaGopaTtopnast pabota Ne 4 «M3yuenue



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

CMCHIAHHOT'O COCAUHCHUA PE3UCTOPOB»

57 PaboTa 1 MOIITHOCTB AJIEKTPUIECKOTO TOKA. § 104 15.04.25 bubnuorexa [JOK
3akoH [[xoynsa-JleHua. cTp. 345 (1-5) . https://m.edsoo.ru/ff0c7838
3akon OMa /11 IOJTHOM (3aMKHYTOM) §§ 105, 106 bubaunoreka [JOK
9JIEKTpHUECKOM 1enu. KopoTkoe 3aMbIKaHUE. ctp. 350 (1-5) https://m.edsoo.ru/ff0c7ae0
58 JlaGopaTtopHnas padora Ne 5 «3mepenune 17.04.25
OJIC ucToYHMKA TOKA U €70 BHYTPEHHETO
COIIPOTHUBIICHUS
DJIEKTPOHHAs MPOBOJIUMOCTh TBEPJIBIX §§ 108, 109
METAJJIOB. 3aBUCHMOCTb COMPOTHBIICHHSI cTp. 361 (1,2)
59 22.04.25
METAJIOB OT TEMIIEPaTyPHI.
CBepXmpoBOIUMOCTb.
60 ANEKTPUYECKUI TOK B BAKyyMe. CBOWCTBA § 112 24.04.25
SIIEKTPOHHBIX ITYYKOB. ctp. 375 (1,2)
[MomynpoBoguuku. CoOCTBeHHAsI §§ 110, 111 Bbu6moteka [JOK
61 pUMecHast TpoBoAuMOCTh. CBolCTBa P—N- crp. 371 (1-4) 29.04.25 https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI.
DNEKTPUYECKUN TOK B PACTBOPAX U § 113 bubmuoteka [IOK
62 pacIIaBax 3JeKTPOIHMTOB. ctp. 379 (1 -3) 06.05.25 https:/m.edsoo.ru/ff0c82ba
DJIEKTPOINTHYECKAS TUCCOIMAIIHS. T
DNEKTPOIH3.
DJIEKTPUUYECKHI TOK B Ta3ax. §§ 114, 115 bubnmnorexa [JOK
63 CaMocCTOsATENbHBII U HECAMOCTOSATEIbHBII cTp. 385 08.05.25 https://m.edsoo.ru/ffOc84ae
pazpsaa. Monaus. [1nazma.
TexHu4eckue ycTpoicTBa U MPaKTUYECKOE [lononHuTenbHbIN bubmuorexa [JOK
MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD, maTepwuann. https://m.edsoo.ru/ffOc86fc
64 13.05.25
peocTaTt, HICTOYHUKH TOKa, cTp. 388 (1-5)

3IIEKTpOHArpeBaTebHbIe TPUOOPHI,



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

3IIEKTPOOCBETUTEIBHBIE TPHOOPHI,
TEPMOMETp COIPOTHUBIICHUS, BAKyYMHBIN
JIOJ1, TEPMUCTOPHI M (POTOPE3UCTOPHI,
HOJIYIIPOBOTHUKOBBIN INOJI, TaTbBaHUKA.

MToru rnassl.

bubnunorexa LIOK

65 O06o0marmui ypok «JIEKTPOIAHAMHUKA 1 dnekTpoauHamuka.  15.04.25 https://m.edsoo.ru/ff0c88be
cTp. 388 (8- 10)
Kontposbnas padora Ne 3 o teme bubmuorexa [JOK
«Qnekrpocraruka. [locrosHHbIN https://m.edsoo.ru/ffOc8a8a
66 . 1 20.04.25
ANEKTpUYECKU TOK. TOKH B pa3muYHbBIX
cpenax»
67 PesepBuelit ypok. KontponbHas pabota 1 29.04.95 bubnnorexa [JOK
utorosas Ne 4 1o reme "DieKTpoarHAMHUKa" o https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. O000IIarOMNN YPOK 110 1 bubmmoreka [JOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

JJIeKTPOHHBIE

Nen/m = Tema ypoka Bcero Jlomauriee fata unpponbie

3alaHHUEC H3YICHUA 06p330BaTe.]1]>HLIe
PECYPCHI
1. DuexkTpoamHaMuKa
1.1 MaruuTHOe noJjie. JiieKTpoMarHuTHass uHAyKuus (11 yac)
[TocrostHHbIe MarHuTHl. B3aumoeiicteue §1
HOCTOSIHHBIX MArHUTOB. MarHUTHOE T10JIE. crp. 10 (1,2)
BekTop MaruutHON MHAYKIMU. JInHUM
1 MarHuTHON UHIYKIUH. [IpuHImn 1 04.09.24 Bubmrorexa IIOK
N https://m.edsoo.ru/ff0c9778
CYIIePIIO3HIINHA MarHUTHBIX moyield. KapTuna
JUHUN MarHUTHOW WHIYKIIUY TTOCTOSTHHBIX
MarHuTOB.
MarHuTHO€ 10Jie MPOBOJHHUKA C TOKOM. §1
Omnbit Dpcrena. Bzaumonelicteue crp. 10 (3,4)

5 MIPOBOAHUKOB ¢ TokoM. KapTuHa nunuit 1 06.09.24 bubmuoreka [IOK
WHAYKIIMA MATHUTHOTO MOJISL JUTMHHOTO https://m.edsoo.ru/ff0c98fe
MIPOBOIHUKA ¥ 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOIHHKA, KATYIIKU C TOKOM.

3 JIaboparopHas padota Ne 1 «/3yuenue 1 ctp. 19 (1-3) 11.09.24 bubmmoteka [JOK
MAarHUTHOTO TOJIL KaTYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
Cuna Ammepa, €€ MOJIyJIb U HAIIpaBIICHUE. §2

A Jla6opatopHas pa6ora Ne 2 «Mccnenosanue L crp. 16 (1-4) 13.09.24 Bu6mmorexa [IOK
JEUCTBHUS IIOCTOSTHHOTO MarHuTa Ha paMKy ¢ https://m.edsoo.ru/ff0c9acO
TOKOM)

5 Cuna JlopeHna, €€ MOayJb U HalIpaBJICHUE. 1 §4 18.09.94 bu6muoreka [JOK
JIBMIKEHHUE 3apKEHHON YaCTHUIIBI B crp. 23 (1 -4) e https://m.edsoo.ru/ff0codf4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

OJTHOPOTHOM MarHUTHOM ToJie. PaGoTa crtbl

Jlopenua
SIBIIeHUE DIIEKTPOMArHUTHOW UHAYKIUH. §§7,8

6 [ToTox BekTOpa MarHuTHOU nuAyKuu. DJIC crp. 39 (1,2) 50.09.24
UHIYKIHMYA. 3aKOH 3JIEKTPOMArHUTHON T
naaykiuu Gapanes

7 JlabGopaTtopHas padota Ne 3 «McciaenoBanue §9 25.09.24 bubnmnoreka HOK
SABJIEHHUS 3JIEKTPOMArHUTHOM MHIYKIIMID ctp. 42 (1 -4) o https://m.edsoo.ru/ffocal50
BuxpeBoe anekTpuieckoe mose. §§8,9
DIEKTPOABIIKYILAS CUIIA MHIYKIIUH B crp.39 (3 -5)

MIPOBOJHHKE, TBUKYLIEMCS TIOCTYMATEIbHO B ctp. 42 (1-3)

8 OJHOPOAHOM MarHuTHOM moJe. [IpaBuiio 57.09.24 bu6nmorexa LIOK
Jlenna. UHQyKTUBHOCTG. SIBIICHHE https://m.edsoo.ru/ff0ca600
camonHaykiuu. 31C caMOMHIyKIUH.

DHeprus MarHATHOTO TIOJIS KATYIITKU C
TOKOM. DJIEKTPOMAarHUTHOE TOJIE.
NHIyKTUBHOCTE. SIBIEHNE CAMOUHAYKIIUH. §11

9 DNEKTPOBIIKYILAS CHIIAa CAMOWH/TYKIIUH. crp. 52 (1,3) 02.10.24
3Heprm{ MAardvTHOI'O IOJId KaTyIIKU C TOKOM.

TexHnueckue ycTpoiicTBa U X MPUMEHEHHE: §§ 3,5, 11

10 MOCTOSIHHBIE MarHUTHhI, 3JIEKTPOMArHuTHI, 04.10.24 bubmuoreka [JOK
3JIEKTPOJIBUTATENb, YCKOPUTEIHN https://m.edsoo.ru/ff0cab82
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
KonTponbnas padora Ne 1 o teme Hrorw riass!

11 «MarautHoe mnoje. DJIeKTpOMarHuTHas «Maririioe nore. 09.10.24 bubmorexa HOK

DeKTpOMaruuTHA https://m.edsoo.ru/ff0cad58
WHTYKITHS 1 HHIYKIHS.

2. Kousedanus u BoHbI (24 4ac)

2.1. MexaHnuyecKue 1 JIeKTPOMArHUTHbIE KoJ1e0aHus (9 yac)



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

12

13

14

15

Konebarenbnas cucrema. CBOOOJHBIE
MexaHuueckue konebanus. ['apMoHnueckue
KoseOaHus. YpaBHEHUE TaPMOHUYECKUX
Koje0aHui, mepuoi, 4acToTa, aMIUIUTy1a U
(dhaza xosnebanuid. [Ipy>KWHHBIA MasTHHK.
Marematnueckuii MasiTHUK. lIpeBpamenue
SHEPTUU

JlabGopaTtopHas padota Ne 4 «VcciaenoBanue
3aBHCHMOCTH MEepH0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JIMHBI HUTU U MacChl
rpy3a»

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJeOaHUs B HCATbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MY
MEXaHMYECKUMH U 3JICKTPOMArHUTHBIMHU
KOJICOAQHHSIMU.

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJIeaTHHOM KOJIeOaTeIbHOM
KOHTYpE

§§ 13,14

cp. 58 (1 -5)
cTp.65 (1 -3)

§§ 17,18
ctp. 76 (1 —3)

§19
ctp. 82 (1)

11.10.24

16.10.24

18.10.24

23.10.24

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubmmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaroIuX KojaeOaHUsIX.
BreiHyXeHHbIE MEXaHUYECKUE KOJIEOaHMUSL.
Pesonanc. BeinyxacHHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHMs.

§§ 16, 23
ctp. 68 (1,2)

25.10.24

bubmmoreka IIOK
https://m.edsoo.ru/ffOcbb86

17

[IepemennsbIit TOK. CHHYCOMAATBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYHOE U JIEHCTBYIOIIEE
3HAYECHHUE CUJIbI TOKA U HAIIPSDKEHUS.

§21
ctp. 90 (1,2)

06.11.24

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso, nepenaya
1 IoTpebIeHNEe AIEKTPUUECKON dSHEprun

§§ 26,27

08.1124



https://m.edsoo.ru/ff0caf06
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TexHudeckue ycTpoucTBa U IPaKTUYECKOe

JlomoTHUTENbHBIN

19 IIPUMEHEHHUE: IEKTPUIECKOTO 3BOHKA, Matepuall 13.11.24 bubmmoreka [JOK
reHeparopa NepeMEeHHOr0 TOKa U JIMHUI https://m.edsoo.ru/ff0cc324
aJeKTponepeaay.

DKOJOTUYECKIE PUCKU TIPU TTPOU3BOJICTBE JIOTIOTHUTENBHBIH

20 anekTpodHepruu. KynbTypa ucnoab30BaHus Marepuai 15.11.24
ANEKTPOIHEPIUU B TOBCEIHEBHOM KU3HHU.

2.2. MexaHnyecKue M JIEKTPOMarHuTHbIE BOJIHBI (5 yac)
MexaHuuyecKkre BOJIHBI, YCIOBHUS §§ 29, 30
pacnpocrpanenus. [Tepuon. CkopocTs crp. 130 (1 -3)

21 pacnpoCcTpaHEHUS U JITMHA BOJIHBI. 20.11.24 bubnmnorexa [JOK
[Tonepeunbie U MPOAOJILHBIE BOJIHBI. https://m.edsoo.ru/ffOcca54
WuTtepdepentius u nudpakmus
MEXaHHYECKUX BOJIH.

99 3Byk. CKopocCTh 3ByKa. [ poMKOCTH 3ByKa. § 31 291124 bubnnoreka [JOK
Bericora Tona. TeMOp 3ByKa. ctp. 130 (Al, A3) https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIC BOJHBI. Y CJIOBUS §§ 35, 39, 68
W3JTy4EHUs 2JIEKTPOMArHUTHBIX BOJIH. crp. 145 (1-4)

Bzanmuas opuenrtarus sexropos E, B, v B
23 BHGKTpOMaFIIjI)HTHOP'IHBOHHe. C]_E;)OﬁCTBa 27.11.24 bubmorexa LOK
https://m.edsoo.ru/ffOccfeQ
ANEKTPOMArHUTHBIX BOJIH: OTPAKEHUE,
npenomiienue, audpakuus. CKOpocTb
AIEKTPOMArHUTHBIX BOJIH.
[IpuHIUIIBI PaAUOCBA3U U TEIECBUACHUS. §§ 37, 38, 40, 42
Passutre cpeicTB cBs3H. Paguosokanus. ctp. 159 (1 - 4)
[Ixana MeKTpOMarHUTHBIX BOJIH.
24 29.11.24

[IpuMeHeHne PJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY. DJIEKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOMIEH CPEJIbl.



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

TexHudeckue ycTpoucTBa U IMPAKTUYECKOE
MPUMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
YIBTPa3BYKOBasi JUAarHOCTHUKA B TEXHUKE U
MEJIUIMHE, pagap, paJuonpuEMHUK,
TeNneBU30p, aHTeHHa, Tesnedon, CBY-neus.

Wtoru riasel

25 KonTpomnbnas padota Ne 2 «Konebanust u 1 Konebarus 1 04.12.24 bubnmnoreka HOK

BOJIHBD» BOIHED https://m.edsoo.ru/ffOcc6f8
2.3. Omnrtuka (10 yac)
I'eomerpuueckas ontuka. [Ipsamonuneninoe Beenenne

26 PacIpoCTpaHEHHE CBETA B OJHOPOIHOM 1 § 44 06.12.24 Bu6mmorexa [IOK
cpeae. Toueunblii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBera
OtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS § 45 BuGmiorexa LIOK

27 ceera. [locTpoenne U300pakeHUH B ILIOCKOM 1 ctp. 175 (1,2) 11.12.24 hitps://m.cdsoo.ru/fFf0cd4e0
3epKaie
IIpenomiieHne cBeta. 3aKOHBI IPETOMIICHUS §§ 47,48
cBeTa. AGCOMIOTHBIH TTOKA3aTeNh crp. 186 (1 -4) Buorexa LIOK

28 npenomiieHus. [lomHoe BtuTpeHHee 1 13.12.24 httos://m.edsoo.ru/ffcd76
orpaxkenue. [IpeaensHbIi yros moJHoro
BHYTPEHHETO OTPaKCHHUS.

29 Jlaboparopnas padota Ne 5 «3mepenne 1 crp. 189 (1,2) 18.12.24 bubmmorexa LIOK
MOKa3aTelIsl IPEJIOMIICHHUS CTEKJIAa https://m.edsoo.ru/ffOcd67a
Cobuparolue 1 pacCeHBArOIINE JTUH3BI. §§ 50, 51
Tonkas muu3a. POKYCHOE PACCTOSHUE U ctp. 202 (3,4)

30 ONTHYECKasl CUJIa TOHKOW JIMH3BI. 1 50.12.24 bubnmnorexa [JOK

[TocTpoenue n300pakeHut B COOMPAIONTUX U
paccenBaronuX JMH3aX. ®opMyra TOHKOM
JIMH3EL. YBeJInUYeHue, JaBacMoe JIMH30.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Jlaboparopuas padota Ne 6 «MccnenoBanue

ctp. 202 (5)

31 CBOMCTB M300pakeHHH B JIMH3aX». [Ipemernbl 25.12.24
MPUMEHEHHSI TEOMETPUYECKON OTTHUKH.

Hucnepcus cBeta. CIOXKHBIN cocTaB 6e10ro §353

32 ceera. L[ser. JlaGoparopnas pabora Ne 7 ctp.205 (1 -3) 27.12.24
«HabmroneHue nucnepcun cBeTa»

Bonnosas ontuka. UaTepdepentus cpera. §§ 54,55
KorepeHTHbBIE HCTOYHHUKH. Y CIIOBHS crp. 210 (1 -4)
33 HaOJIOACHNSI MAKCUMYMOB U MUHUMYMOB B 10.01.25 bubmorexa HOK
. https://m.edsoo.ru/ffOced22
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX
crH(]A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.
Hudpakuus ceera. JudpakiuonHas §§ 56, 57,58, 50
pemérka. YcnoBue HaOMIOIEHNUS TTIaBHBIX ctp. 220 (1 - 4)

34 MaKCUMYMOB TIPH T1aJICHUH 15.01.25 bubnnorexa [JOK
MOHOXPOMaTHUYECKOr0 CBETA Ha https://m.edsoo.ru/ff0cf02e
mdpakimoHHyo pemeTky. [lomspuzaus
CBeTa.

TexHn4Yeckue yCcTpoicTBa U MPAKTUYECKOE HWroru rnassl
35 NpYMEHEHHE: OUKH, JIyna, (poToarmapar, «OnTuKay 17.01.25
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAS! ONTHKA,
T paKIUOHHAs PEIETKA, MOIIPOU.
3. OcCHOBBI CHIENNATBLHOMH TEOPUH OTHOCHTEIbHOCTH
3.1. OcHOBBI cIeHAJIBHOI TEOPHU OTHOCUTEIbHOCTH (4 yac)
['paHn1LIBI TPUMEHUMOCTH KIACCUYECKON §§ 61, 62
MexaHuKH. [[oCTynaTel criequanbHol TeOpUn crp. 235 (1 -9)
36 OTHOCHTEIIFHOCTH: HHBAPHAHTHOCTH MOMYJISI 22.01.25 bubmorexa [JOK

CKOpPOCTH CBETa B BaKyyMe, IPUHIIUIT
OTHOCHUTEJIHLHOCTHA DHUHIIITEHHA.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

37 OTHOCHTEIBHOCTh OJIHOBPEMEHHOCTH. § 63 540195 bubmuoteka [JOK
3aMe/IeHHEe BPEMEHH U COKPAILEHHE [THHBI crp. 238 (1 -5) R https://m.edsoo.ru/ffOcfa42
OHeprus U UMIYJbC PEISITUBUCTCKON § 64 Eu6 110K

eKa
38 yacTuipsl. CBA3b Macchl C SHEPIUei u ctp. 245 (2 - 4) 29.01.25 HOIHOT
H p https://m.edsoo.ru/ffOcfc68
UMITYJTECOM YaCTHIIBI. DHEPTHUS TTOKOS
KontponbHas padota Ne 3 «Onruka. Wrtoru rnaBb BuiG LOK
39 OCHOBBHI CIIELMATBHON TEOPHU «Ormrruxa. CTO» 31.01.25 MOIMoTeka
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEILHOCTH
4, KsantoBas ¢pusuka (15 yac)
4.1. 3;1eMeHTbI KBAHTOBOM onTHKH (6 yac)
®otonsl. opmyina I1nanka cBs3u 3HEprun Beenenne
40 ($hoTOHA C ero YacTOTOW. DHEPTUs U UMITYJIIBC §71 05.02.25 bubmorexa [JOK
+IHEP Y o https://m.edsoo.ru/ffOcfe16
dboToHa.

a1 OTkpeITHE U HcciieaoBanue GoTodddekra. § 69 07.02.25 bubmmoreka [JOK
Omusitel A. I'. Cronerosa crp. 271 (1-3) o https://m.edsoo.ru/ffOcffc4
3akonbl portorddekra. YpaBHeHUE § 69 BuG OK

42 Diinmreiina 11 Gorodddexra. «KpacHas crp. 277 (1 -3) 12.02.25 nosmoteka 1

https://m.edsoo.ru/ff0d015e
rpanuiay horodddekra.

43 Haenenue ceeta. Onbitel I1. H. JleGenena. §72 14.02.95 bubaunorexa [JOK
XuMHuecKkoe AeHCTBUE CBETA. crp. 277 (4,5) R https://m.edsoo.ru/ff0d04a6
TexHnuyeckue ycTpoicTBa U MPaKTUYECKOE Crp. 286 (6)

44 npUMeHeHHe: (OTO3IEMEHT, (POToaaTUHK, 19.02.25
CONTHEYHas Oatapesi, CBETOIHO/I.

Htoru rinasel

45 Pemenne 3agau mo Teme «JI€MEHTBI «KBanToBas 21.02.95 but6mmoreka [IOK

KBAHTOBOM ONTHUKH)) busukay R https://m.edsoo.ru/ff0d0302

ctp. 278 (C1, C2)

4.2.

Ctpoenue aToma (4 yac)



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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Monens aroma Tomcona. OnbITEI

§ 74

Bu6muoteka [JOK

46 Pesepdopaa mo paccessHUIO 0-94aCTHII. 1 26.02.25 https://m.edsofru/fdeOQla
[1nanerapHas Mojenb aToma.

§75 bubnunorexa LIOK

4 Hocryzarst bopa. 1 ctp. 288 (1 - 9) 28.02.25 https://m.edsoi_.[ru/fdeOafa
W3znydenue u noriomenue GOTOHOB MPH § 87

18 IEPEXOJIE aTOMA C OJHOIO YPOBHS SHEPIUH L ctp.293 (1 -3) 05.03.25 bu6nmoreka LIOK
Ha npyroi. Buasl cnekrpoB. CriekTp https://m.edsoo.ru/ff0dOafa
YpPOBHEI HEpPruu aToMa BOJA0POa.

BonHoBEIe cBoOiicTBa yacTull. BoiaHEI e §§ 71,76

49 Bpoiins. KopmyckynsipHO-BOTHOBO#M 1 07.03.95 bubmmoreka [JOK
nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue

4.3. AtomHoe sapo (5 uac)
OTkpbITHE paIn0aKTUBHOCTU. OMBITHI §§ 78, 82 BuGmorexa LIOK

50 Pesepdopa 110 onpeaeneHuio cocTaBa 1 ctp. 302 (1 -5) 12.03.25 hitps://m.edsoo.ru/ffod0Td2
PaZMOaKTUBHOTO U3ITyYeHUS
CsoiicTBa anb(da-, 0era-, ramma-u3Iy4eHus. §§ 82, 83

51 BnusiHue paguoakTUBHOCTH HA KUBBIE 1 14.03.25
OpraHu3Mbl
OTkpbITHE TIPOTOHA U HeWTpoHa. HykiioHHas §§ 83, 84
mozens anpa [eitsen6epra-MBanenko. 3aps crp. 317 (1,2)

59 sapa. MaccoBoe uncio sapa. M3oTonsl. 1 19.03.95 bubmuoreka [JOK
Anbda-pacniaa. DIeKTPOHHBINA U https://m.edsoo.ru/ff0d1162
MO3UTPOHHBIN OeTa-pacnaj. ["amma-

U3Iy4YeHue. 3aKOH PaJuOaKTUBHOTO Paclaia.
DHeprus CBA3U HYKJIOHOB B szipe. SnepHbie §§ 80,87 -90, 94
53 peakuum. JleJeHUe U CHHTE3 sep. SIaepHbie 1 ctp. 307 (1,2) 21.03.25 bubmorexa I[JOK

cuiibl. JledexT Maccel siapa. S nepHslii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
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peakrop. TepMosinepHbIl CUHTES.
[TpoGeMbl, MepCreKTUBHI SACPHON
SHEPreTUKU. DKOJIOTMUECKUE aCTIeKThI
SIEPHON IHEPTETUKH.

54

DneMeHTapHble yacTulbl. OTKpBITHE
Mo3uTpoHa. MeTonbl HAOMIOACHUS U
pEerucTpaluy 1eMEHTAPHBIX YACTHII.
Kpyrasiit cton «@yHaaMeHTalIbHbIE
B3aumo/ieiicTBus. EnuncTBo pusmueckoit
KapTUHBI MUPa

§§ 86, 92, 93, 95, 96
crp. 331 (1 -5)

26.03.25

5. DJieMeHTbI ACTPOHOMMH U ACTPOPU3UKHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38
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5.1. DemeHTHI acTPOHOMMH U acTpopu3nku (7 4ac)

Otansl pa3BuTHs actpoHomuu. [IpukinagHoe
Y MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bun 3BEé31HOTO HEOA.
Co3sBe3nus, spkue 3BE3/bl, IUIAHETHI, UX
BUIMMoOe ABMkeHne. ComHeuHasl CHCTEMa.

Connue. ConHeuHas akTUBHOCTh. McTouHMK
sHeprun CoJIHLIA U 3BE3I.

§§ 99 — 101

09.04.25

§102
11.04.25

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
JlnarpaMMa «CHeKTpajIbHbIN KJIacc —
CBETHMOCTEY. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JJIs 3BE3]] IIIaBHOM
MOCIEIOBATENLHOCTH. 3BE3/IBI TNIaBHOM
MOCIEA0BAaTENBbHOCTH. BHyTpEeHHEE
ctpoenue 38&31. COBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spomronuy CoHIa U 3BE37. DTambl JKU3HA
3BE3I.

§§ 103, 104, 105

16.04.25



https://m.edsoo.ru/ff0d0e38

Muneunsiii [lyte — Hama I'anakTuka.
TTonoxxenue u nBuxxenne ConHIila B

§§ 106, 107

58 lNanaktuke. TUnbl raakTUK: 18.04.25
paauoranakTUKy U KBa3apbl. UEpHbIE TbIPBI
B JIpax TaJakTUK.
Bcenennas. Paciinpenue Beenennoit. 3akon § 108
Xa0o6ua. Pa3zoeranue ramaktuk. Teopus
59 Bosbiioro B3peiBa. PenukToBoe n3iydeHue. 23.04.25
MacmrabHas ctpykrypa BeeneHnnoid.
MeraranakTuka.
60 Hepeménnsie nmpobieMbl acCTpOHOMUH. HlonosHTets b 25.04.25
Marepua
Hroru rnasel
61 Kontponbnas padota Ne 4 «21neMeHTbHI «IIEeMEHTBI 30.04.95
ACTPOHOMHH M aCTPO(PUIUKI» ACTPOHOMHH H s
acTpOPU3UKI»
6. OOoO1aloiiee MOBTOPeHNE
6.1. O00o0maromee nopropenue (4 yac)
O6o06matomuit ypok. Ponb gpusuku u 3aKIroYeHne
ACTPOHOMHH B DKOHOMHUECKOH, JononHuTe bHbII
62 TEXHOJIOTUIECKOM, COIMAIBLHON M STHIECKON Marepuai 07.05.25
)
cdepax IesTeTbHOCTH YeTI0BEKa
O06o6maromuii ypok. Poib u mecto pusukn 3aKiIo4YeHHe
63 Y aCTPOHOMHUH B COBPEMEHHON HaydYHOU JlononHuTebHbIH 14.05.25
KapTUHE MHpa Matepral
O6o06maromuit ypok. Poib puznueckoit 3aKiroueHIe
64 Teopuu B (GOPMUPOBAHHH MIPEACTABICHUI O JlononHuTebHbIH 16.05.25
¢duznveckoil kapTUHE MUpa Matepral




O6o06maromuit ypok. Mecto ¢puzndeckoit 3aKiroueHIe
JlomoTHUTENbHBIN

65 KapTUHBI MUPaA B 0011EM pATY COBpCM?HHBIX 1 21,0595

€CTECTBCHHO-HAYUYHBIX MPEICTABICHHUIH O Matepral

pupoe

Pe3epBHoe Bpemst (3 1ac)

66 PesepBHbIil ypok. MarHuTHOE moJIe. 1 53.05.95

DNeKTpOMarHuTHAs WHIYKIIHS
67 PesepBubiii ypok. Ontuka. OCHOBBI 1

CHeIHabHON TeOpUH OTHOCUTEIHFHOCTU

PesepBHblil ypok. KBantoBas ¢usuka. bubnuoreka [IOK
68 1

DneMEeHTHl aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

10 KITACC

Mskumes ['.4., byxosBueB b.b., Corckuii H.H. «®usuka. 10 kmacc. YueOHUHK.
bazoBeiii u yrnyonéuueiii ypoHu. ®I'OC». — 1l1-e wusa., crep. — MockBa :
[Ipocsemenne, 2024 r.

11 KUIIACC

Mskumes [.4., byxosueB b.b., Yapyrun B.M. «®uszuka. 11 kmacc. YueOHUK.
bazoBeiii u yrnyonéuueiii ypoBHu. ®I'OC». — 1l1-e wusa., crep. — MockBa :

[Ipocsemienne, 2024 r.
METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
o Junaktuueckue wmatepuansl Pusumka 10, 11 kmacc / A.E.Mapow,
E.A.Mapon. — M.: U3mgarensctBO «/Ipodar, 2023.

o TeMarnyeckne KOHTPOJIBHBIC M CAMOCTOATEIbHBIE PaOOTHI MO (PU3MKE
10, 11 xmacc / O.N.I'pomrieBa. — M.: M3parenscTBO «IK3aMen», 2023 T.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

o AHUMauun dmnsnyecknx obvekrtos. http://physics.nad.ru/

o MuBas  ¢u3uMKa: obyyatolan nporpamma. http://www.int-
edu.ru/soft/fiz.html
o YpoKu bU13UKM C MCMONb30BaHMEM UHTepHeTa.

http://www.phizinter.chat.ru/

o ®unsuka.ru. http://www.fizika.ru/

o ®usmnka: Konnekuma onbiToBs. http://experiment.edu.ru/

o ®usmka: 3NEKTPOHHas KonneKkums ONbITOB.
http://www.school.edu.ru/projects/physicexp
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