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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOro ypoBHS Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTaMm
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHIICTIUU TIpenojaBaHusi yuyeOHoro mnpenmera «Puszmka» B 00pa3oBaTENIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (HU3MKE HaAMpaBlIeHO Ha (QOpMUPOBAHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyaromuxcs 10-11 kmaccoB mipu
o0ydyeHun ux ¢Gu3nke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim ®I'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3ybTaTam
oOydeHHMsI, a TaKkKe YYUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamMu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIE ENH M3Yy4eHUsS (PU3UKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHEHIE,
MeTarpeIMeTHbIe, TpeAMEeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no Qpu3MKe BKIIOYALT:

eIIJITAHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (U3HKK Ha 0a30BOM YpOBHE, B
TOM YHCJI€ PEIMETHBIE PE3YJIbTATHI IO TOJIaM OOyUEHHS;

ecojiepkaHue yueOHoro npenmera «dusukay no rogam o0ydeHusl.

du3nka Kak Hayka O Haunboriee OOMMX 3aKOHAX MPUPOJBI, BHICTyMas B
KadyecTBe y4eOHOIo MpeaMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHU 00 oKpykaromieMm mupe. IKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIbKY (U3MYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOICCCOB M SBICHHM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznueckoit reorpadueri W actpoHomuel. Mcmonp3oBaHME W AKTHBHOE

NpUMEHEeHUEe  (PU3NYECKUX 3HAHUW  ONpejesseT Xapakrep U pa3BUTHE



pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPaHCIOPTA, OCBOCHUS
KOCMOCa, IMOJIyYeHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBAMU WU JAPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa OOydaromuxcs, B (GOpMHPOBAHUE YMEHHM NPUMEHSATH
HAy4YHbII METO]I TO3HAHUS [IPU BHINIOJHEHUH UMU YYE€OHBIX UCCIEA0BAHUIA.

B ocHoBy Kkypca ¢Gu3uMku s YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PSAJ UACH, KOTOpble MOMKHO paccMaTpuBaTh KaK MPUHIMUIBI €ro
NOCTPOEHHSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH Kypc SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOUYAET Kak
BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKH.

Hoes cenepanusayuu. B cOOTBETCTBUM C HeW MmaTepuan Kypca (QU3MKH
o0beMHEH BOKpYr (Qusumyeckux Teopuil. Beaymmum B Kypce sBhsieTcs
(opMupoBaHUE MPEACTABIECHUNH O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanuszamus mnpennosiaraeT HCIOJIb30BaHUE
IYMaHUTApHOTO TMOTEHIMAaNa (U3NYECKOW HAyKH, OCMBICICHHE CBSI3U DPA3BUTHS
¢u3ukn ¢ pa3BuTHeM oOOIIecTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HpPaBCTBEHHBIMH U SKOJIOTMYECKUMU IpoOiieMaMu.

Hoess  npuknaowoii  uanpasnrennocmu. Kypc GU3HMKH — Tpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHUYECKHX M TEXHOJIOIMYECKUX IPHIIOKECHUI
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoesa sxonocuzayuu peamusyercs IOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW W TEXHOJOTHM, a TaKXKe OOCYX IACHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (U3WKH Ha ypOBHE CpPEIHEro 0OIIero
oOpa3zoBaHusl SIBIAIOTCS (u3nudyeckue Teopuu ((popMupoBaHue MNPEICTABICHUN O

CTPYKTYpE MOCTPOCHUSI (PU3MIECKON TEOpuH, posiu (yHIaMEHTAIbHBIX 3aKOHOB U



MPUHIMIIOB B  COBPEMEHHBIX TMPEACTABICHUSX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpUM, JJIsI OMUCAHUSI E€CTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CuCTeMHO-1eSTETLHOCTHBIN MOJAX0J B Kypce (PU3UKU peau3yeTcsl MPexe
BCEro 3a CUET OpraHU3alMy IKCIEPUMEHTATBLHOU NESITEIHHOCTH O0YyYarOIINXCs.
Jlns  Ga3oBoro ypoBHS Kypca (PU3MKM — 3TO HCIHOJIB30BAHHE CHCTEMBbI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H JabOpaToOpHBIX padoT,
KOTOpbIE B mporpamme 1o ¢Gu3uke O0bEJUHEHBI B OOIIUN CIMUCOK YYCHHYECKUX
MpaKkTUYeCKuX paboT. BeijeneHne B yka3zaHHOM IepeyHe J1a0opaTopHBIX padoT,
OPOBOJIUMBIX JIJISS KOHTPOJSL UM  OIICHKH, OCYIIECTBIISIETCS  yYaCTHUKAMHU
00pa3oBaTeILHOTO TMpoIlecca MCXOAS U3 OCOOCHHOCTEW IUIAaHUPOBAHUS W
ocHamieHuss kabuHera ¢usuku. I[lpm »dTomM obecrneunBaeTcsi OBIAJACHUE
00y4JaromUMHCsT YMEHUSIMHU TPOBOJUTh KOCBEHHBIE H3MEPCHUS, HCCIETOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEIUYMH U TIOCTAHOBKY OIIBITOB 10 TPOBEpPKE
PEIJIOKEHHBIX TUITOTE3.

Bbosbioe BHUMaHUE yACISIETCS PEIISHUI0 PACUETHBIX M KAUECTBEHHBIX 3a/1ad.
ITpu sTOM 17151 pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33J1a4u C IBHO 3aJaHHOMN
bu3MYeCKO MOJIeNbI0, TIO3BOJISIONIME TPUMEHITh HW3yYCHHBIC 3aKOHBI M
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjesia Kypca, TaK M WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. sl KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
OOBsSICHEHHE TPOTEKaHWs (PU3MUECKUX SIBICHUH W TIPOIECCOB B OKPYKAIOMICH
KU3HHM, TpeOyrone BbIOOpa (U3WYECKOW MOJeNnu ISl CHTYallud IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO « marepuaibHO-
TEXHHYECKOMY OO€CTeueHnI0 y4eOHOro mporiecca 0a30BbI ypOBEHb Kypca
¢u3uKM HA ypOBHE CPEAHETO 00MIero 00pa3oBaHus JOJKEH U3Y9aThCsl B YCIOBUIX
MPEeIMETHOTO KaOWHeTa (U3WKU WM B YCIOBHUSX WHTETPUPOBAHHOTO KaOWHETA
MPEeIMETOB €CTECTBEHHO-HAy4YHOTO MukKiIa. B kabuHeTe (Pu3MKM TOHKHO OBIThH

HeoOxoauMoe JiabopaTopHoe O0OOpyJOBaHUE [Jis BBINOJHEHUS YKa3aHHBIX B



mporpaMme Mo (PU3NKE YUYCHUUYECKUX MPAKTHYECKUX PabO0T U JEMOHCTPAIIMOHHOE
o0opyi0BaHUE.

JleMoHcTpanimoHHOe 00OpynoBaHue (QopMHUpYyeTCs B COOTBETCTBUU C
MPUHIIMIIOM MUWHUMAJIbHOW JOCTAaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUNUCIICHHBIX B TMporpaMMe 10 (U3MKE KIFOYEBBIX JEMOHCTpAIUi s
UCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH H  TPOIECCOB, OMIIMPUYECKUX |
(GyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHUH.

JlabGopatopHoe 00OpymOBaHHE JUISI YYCHHUYECKHX MPAKTUYECKHX pPaboT
dopMupyeTCsl B BHAC TEMAaTHYECKUX KOMIUICKTOB M 00ECIIEUMBACTCS B pacyeTe
OJTHOTO KOMIUICKTa Ha JBYX OOydJammuxcsa. TeMaTHYeCKHE KOMILICKTHI
71a00paTOPHOTO O00OPYNIOBAaHUS JOJOKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTCPHBIX
MU3MEPUTEITBLHBIX CUCTEM B BUJIC ITU(POBBIX JTJa0OpaTOPHH.

OCHOBHBIMHY TIETISIMU U3YYCHUsS (DU3UKHU B OOIIEM 00pa30BaHUU SIBISIFOTCS:

e(hopMHpOBaHHE WHTEpeca W CTPEMJICHUS OOydJalomuxcs K HAYYHOMY
W3yYEHUI0 TPUPOABI, pPA3BUTHE WX HWHTCIUICKTYaJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEIA;

®pa3BUTHUE TPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUA U (OPMHUPOBAHUE
MCCIICZIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBJICHHSIM;

¢ (hopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KAaK pe3ysIbTaTa U3yueHUs OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

ehopmMupoBaHre yMEHUH OOBSICHATH SIBICHHS C  HMCIHOJIB30BAaHHUEM
bu3nUecKrX 3HAHUN 1 HAYYHBIX JOKA3aTEIbCTB;

e(hopmMupoBaHHE TpPENCTABICHUNW O PONU (PUUKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkeHue STUX IieNieid 00eCreYnBaeTCsl perIeHueM CIIeAYIONMX 3a1a4 B

Iporiecce U3ydeHus Kypca GU3UKH Ha YPOBHE CpeIHero 001ero oopa3oBaHus:



e[1puOOpETEHNE CUCTEMBI 3HAHUI 00 00ImMX (PU3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPHU3UKH;

epopMHpOBaHHE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHMUS IS
0oOBbsICHEHUS (PUBMUECKUX SIBICHUM B MPUPOJEC U JJIsl MPUHATUS TPAKTUUECKUX
PELIEHUI B IOBCEIHEBHOU )KU3HU,

®OCBOCHHE CIOCOOOB pEIICHMsS Ppa3IMYHBIX 3aJad C SABHO 3aJaHHOM
¢u3znuecko MoIenblo, 3ajay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIbHOE CO3/1aHHe
(du3znueckoi MojieNu, aJIeKBaTHOM YCIOBUSIM 3aJ1au;

e[IOHUMaHUE (PU3NUECKUX OCHOB U TPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOILECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPENY;

®OBJIQ/ICHHE METOJIaMH CaMOCTOSTEIBHOTO IUJIAHUPOBAHUS W TMPOBEICHUS
bU3MYECKUX DKCIIEPUMEHTOB, aHAJM3a W  HMHTEPHpeTanuv  HUHPOpMAIIUH,
OTIpEeJICIICHHS] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

®CO3/IaHME YCIOBUW JIS Pa3BUTHS YMEHHMU TNMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wmsyuenwme ¢usuku (6a30BBIM ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIero
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipeqmaraemerii B mporpamme 1o (usnMke ImepedeHb Ja0OpaTOPHBIX H
MPAKTUYECKUX paboOT SBIACTCS PEKOMEHJOBAaHHBIM, YYHUTENb JellaeT BHIOOD
MPOBENICHUS J1A0OPATOPHBIX PAOOT W OMBITOB C YYETOM HMHAMBHAYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

COJAEP)KAHUE OBYUEHUS

10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS

®usnka — Hayka o0 npupoge. HayuHbie METOABI MO3HAHUS OKPYKAIOILIETO
Mupa. Ponb skcriepuMeHTa W TEOpUM B MpoOILlECCE MO3HAHUS TMPUPOJIBIL.

DKCHEepUMEHT B (hU3UKE.



MopenupoBanue (usnyeckux sBiI€HHM W mpoueccoB. HaydHble rumoressl.
dusnyuecKkrue 3aKOHbI U TEOpUHU. ['paHUIIBI MIPUMEHUMOCTH (PU3HMYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUA.

Ponb u mecto pu3uku B (pOpMHUpPOBAaHMM COBPEMEHHOW HAy4YHON KapTHUHBI
MHpPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBeie W 1U(POBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JNATYUKHU.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe ABMKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JIBUKEHUS.
Cucrema otcu€ra. TpaekTopusi.

[Tepemenienne, CKOpocTh (CpedHssl CKOPOCTb, MTHOBEHHass CKOPOCTb) H
YCKOPEHUE MaTEepUAIbHOM TOUYKH, UX MPOEKLUHUH HA OCHU CHUCTEMBbI KOOpJMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpEHHOE NpsMoJiMHeHHoe aBuxkeHue. ['paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHMS, INYyTH U IEpPEeMEIICHUs
MaTepUalIbHOM TOYKU OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmueitHoe  aBwkeHuwe. JIBH)KEHHE  MaT€pHaIbHOM  TOYKHM 1O
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsk. [lepron u wacrora obpamienus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHnueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIHIOMETD,
JNBU>KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenp cucrembl OTCYETA, WILTIOCTPALMS KMHEMATUUYECKUX XapaKTEPUCTUK
JBU>KEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peskeHHOM MPOCTPAHCTBE.



HaGmionenune nBukeHus Tena, OpPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOTHOTO MaICHUS.

Hanpanenne ckopocTy pu ABUKEHUH MO OKPY>KHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO JIBUKEHHS C LIEJIbIO OMPENIECIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOLICHUS MEXAY MYTSIMU, TPONJAECHHBIMU TEJIOM 34
MOCJIEIOBATEIIbHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHU NIPU PaBHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOUW KUJKOCTH.

N3yuenne nBuxeHus Teia, OPOIIEHHOTO0 TOPU30HTAJIBHO.

Tema 2. /lunamuka

[Ipuaumn  otHocutenbHOCcTH  [anmumest.  IlepBeid  3axkoH  HeroToHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. IIpunuun cynepno3uiuu cwi. Bropoit 3akoH HproToHa
IU1sl MaTepuaabHOi Touku. Tpetuil 3akoH HproToHA I MaTepUalbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tsoxectd. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buael Tpenust (1okos, ckojibkeHus, kauenust). Cuna tpenusa. Cyxoe
tperne. Cuia TpeHUs! CKOJNBKEHUS U cujia TpeHus nokos. Kosddunment tpenus.
Cuiia conpoTUBIIEHUS MPU IBHXKEHUU Teja B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpamiaTeIbHOE JBMKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHud. llnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHnueckne yCTpOWCTBA W IPAKTUYECKOE MPHUMEHCHUE: IMOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu



SIBneHne uHEpUUH.

CpaBHeHHE MACC B3aUMOJICMCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMaIiiu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomsi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

HccnenoBanne ycinoBHM paBHOBECUS TBEPAOIO Tejld, HMEIOLIETO OCh
BpAaLLCHUS.

Tema 3. 3axkonwvl coxpanenus 6 mexanuke

NMnynbe MartepuanbHOM TOYKH (T€Na), CHUCTEMbl MATEpUAIBHBIX TOYEK.
NMnynbec cuiabl U HW3MEHEHHE HMMIYJbCa Tella. 3aKOH COXPAHEHHS HMITYJbCa.
PeaxTuBHOE IBIDKEHHE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckast »3Heprusi MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KUHETUYECKOU SHEPTHUH.

[TorennumanbHas SHEprus. ITorennuanbHas SHEprus yIpyro
nehopMHUpOBaHHOW  TIpyKuHBI.  [loTeHnmManbHas  3Heprusi Tema  BOJU3H
MMOBEPXHOCTH 3EMIJIH.

[loreHnmanbHple W HENOTEHUHAIBHBIE  CHJIBL CBsi3b  paboOTHI
HEMOTCHUUAIBHBIX CWJI C W3MEHEHUEM MEXAHWYECKOM HSHEPrMHU CHUCTEMBI TeEIL.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.



TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: BOAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHUMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MassTHUKOB.

UccnenoBanue cBsizu pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEpPruu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pa3zpnen 3. MouiekysipHasi pU3NKa 1 TEPMOAMHAMHMKA

Tema 1. Ocho6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBumxkenue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUSL 4YacCTUL] BellecTBa. MoJenu CTpOCHHUs Ta30B, XUIAKOCTEHM U
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojenei. Macca u
pasmepsl Mosiekys. KonmndectBo BenectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.

Mogens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOW TEOpHH HACAIBHOrO raza. AOCONIOTHas TeMmIeparypa Kak Mepa
CpeoHEW KUHETHYECKOW SHEpPruH TEIUIOBOTO JABWKEHUS dYactul rasa. lllkana
temrepatyp KenbBuna. 1'a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knamneipona.
3akoHn JlanbToHa. M30mporecchl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. [paduueckoe mpencTaBIeHHUE H3O0MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHnuecknue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,

Oapomerp.



Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHMUI.

OnpiTel 0 1UDPYy3UN )KUIAKOCTEN U ra30B.

Mogens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIHE CYIIECTBOBAaHUE MEKMOJIEKYJISIPHOTO
B3aMMO/JICYCTBUA.

Mogens, HILUTIOCTPUPYIOIIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIME YpPAaBHEHHE COCTOSIHUS HJACAJIBLHOIO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

OnpeneneHue mMacchbl BO3JyXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEPEHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK]y MMapaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuueckass cucreMa. BHYTpeHHss] SHEPTUs TEPMOIMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3MeHeHus. KonmuecTBo TermnoTsl U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOro  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIHS, U3TyUYEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEmnoThl npu TEIUIonepeaye.

[lonsitue 00 ammabatHOM mporecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOIAMHAMUKH K wm3ompolieccaM. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuk. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TermoBele  mammuHbl.  [IpyHOKMOBL  ACHCTBUSA ~ TEIJIOBBIX — MAILMH.

[IpeoOpazoBanusi >HEpruv B TEIUIOBbIX MamuHax. KosdduuueHTt nonae3Horo



nevictBus TermoBod MammHbl. [lukn KapHo u ero xosd@uiueHT mojae3Horo
JEUCTBUS. DKOJOTNYECKHUE MPOOJIEMBbI TEINTIOIHEPTETUKH.

TexHuuecknue yCTpOMCTBA H NPAKTUYECKOE TPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJIOIUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPruu Tejla MPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OYTBUIKK TOJ] JCHUCTBHEM CXATOTO BO3/JyXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAITus).

N3meneHnne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tea MpHU Terionepeaaye.

OnpIT Mo aauabaTHOMYy pACHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOpaHUsl, pEeaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeuwiecmea. Pazoevie nepexoonl

[Tapoobpa3zoBanue u koHaeHcauus. Mcnapenue u kunenue. AOCONIOTHAs U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3AyXa. HacellmeHHbI map. YAenabHas TEIIoTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrammueckue u amopdHbie Teia. AHH30TPOIHS CBOWCTB
kpuctaiioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUCTaIM3aIus. Y AelbHas TerioTa miasieHus. Cyonumanms.

YpaBHeHHE TEMJIOBOI0 OanaHca.

TexHuueckue YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: TUIPOMETP U
MICUXPOMETP, KAITOPUMETP, TEXHOJIOTUH IMOJYYEHUsSI COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenne IIpHU MIOHUKCHHOM JAaBJICHHH.



Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U IJIaBICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTAJLIOB.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tel. OJEKTPUYECKUM 3apsal. JBa BuAa SIEKTPUUYECKUX
3apsaaoB. [IpOBOAHUKM, OUAJIEKTPUKU W TOJYHNPOBOJHUKU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsia.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. ToueuHblid 3NEKTPUYECKHI 3apsi.
Onektpuueckoe rmone. Hanpsk€HHOCTh — dyiekTpuueckoro mojsa. IIpuHuun
CYHEPIIO3UIMH BJECKTPUUYECKUX MoJiek. JIMHMU HanpsyKEHHOCTU AJIEKTPUYECKOTO
HOJISL.

PaGota cun anextpocratudyeckoro noisd. [loreniman. Pa3nocTs moTeHnanos.
[IpoBOAHUKH W JHUAJIEKTPUKUA B 3JIEKTPOCTATUYECKOM moJie. Jludnexkrpuyeckas
IPOHUIIAEMOCTb.

DOnekTpoéMkocTh. KoHaeHcatop. DNeKTpOEMKOCTh MIOCKOTO KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckne yCTpOHCTBA W MPAKTUUYECKOE IPUMEHEHHUE: HSIIEKTPOCKOTI,
AIEKTPOMETpP, dBIEKTPOCTATUYUECKas 3alluTa, 3a3eMJICHHE DIIEKTPONpPHOOPOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN alliapar, CTPYWUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B AJIEKTPOCTATUYECKOM I10JIE.



3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHJIEHCAaTOpa OT IUIOIIAIH
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEprus 3apsiKEHHOT0 KOHJIEHCATOPa.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCJIOBUS CYHIECTBOBAHMSI DJJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka LEenu.

DJIEKTPUUYECKOE COIMPOTUBIICHUE. YIEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora »snexrpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIas CWJIA U BHYTPEHHEE CONPOTHUBJIEHUE HMCTOYHHUKA TOKA.
3akoH OMa [J1s1 MOJHOM (3aMKHYTOM) 3neKkTpuueckoil renu. KopoTkoe 3ambIkaHueE.

ONEeKTpOHHAsE  MPOBOAMUMOCTb  TBEPABIX  METAJIOB. 3aBUCHUMOCTD
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKMY. CobcTBeHHas u pUMecHast IPOBOJIMMOCTh
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJIMTOB.
DNEKTPOIUTUYECKAS AUCCOLUALIUS. DIEKTPOIIH3.

DNIeKTpUUECKUM TOK B Ta3zaX. (CaMOCTOATENbHBII M HECaMOCTOSTEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHnueckne yCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHUE: aMIIEPMETD,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN THO],
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYINPOBOIHUKOBBIN JUO/, TajJbBAHUKA.

Jlemoncmpayuu



N3mepenue cuiibl TOKa U HAMPSKEHMUS.

3aBUCUMOCTh COMPOTUBICHUS IUIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAAH MOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CwMmeliaHHOe COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHue HNEeKTPOABMKYIIEeH cuibl. KopoTkoe 3ambikaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTb COMTPOTUBIICHUS] METAJIIIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsa U IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOAUMOCTD JUO/IA.

Vuenuueckuii axkcnepumenm, 1abopamoprsie pabomel

N3yuyenue cMenaHHOro COeMHEHUSI PE3UCTOPOB.

N3mepeHre >MeKTPOABMKYIIEH CHIIBI UCTOYHMKA TOKA M €ro BHYTPEHHETrO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usnku 6a3oBoro ypoBHs B 10 Ki1acce OCYHIECTBISIETCS C
Y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBA3aHHBIE C HW3YYECHHEM METOJIOB HAYYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHue CUCTEMbl YpaBHEHUHW, JHHEWHas QyHKIUA,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPANHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: mexanndeckoe ABI)KEHUE B JKHUBOHM mpupoze, Auddysus, ocMmoc,
TEII000MEH >KUBBIX OPraHU3MOB (BHbI TEIUIONEPEayH, TEIUIOBOE PAaBHOBECHE),

QJICKTPUYICCKUC ABJICHUSA B JKUBOU mpupoxac.



Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU U
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs AUCCOLMALNA,
rajbBaHUKa.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABMIXKEHUM C HMCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTaTellb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHCJIE HAaHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, DJEKTPOCTATHUECKasl 3alluTa, 3a3eMJICHHE JJICKTPONPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATrPEBATEIbHBIC pUOOPHI,

AJICKTPOOCBCTHUTCIILHBIC HpI/I60pBI, rajJibBaHHKa.

11 KIIACC

Paznen 4. JiaekTpoguHaMHuKAa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTostHHbIE ~ MarHuTHL.  B3anMOAEWCTBHME  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKOMH. [IpuHOIMN Cynepno3uuuu
MAarHUuTHBIX MOJieH. JIMHMM MarHuTHOM WHAYKUWU. KapThHa NMHWUA MarHUTHOU
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe 1OJ€ MNPOBOJHMKA C TOKOM. KapTuHa JMHMH HHAYKUWH
MarHuTHOTO TOJS JJIMHHOTO MOPSIMOTO IIPOBOJHHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT IpcTena. BzaumoaeicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopeniia, e€ MoayJib U HampaBJieHHE. J[BUKEHHE 3apsyKEeHHOM YaCTHUIIBI

B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHa.



SIBiieHMe DIEKTPOMArHUTHOW HMHAYKUMU. [IOTOK BekTOopa MarHUTHOMN
WHAYKOUA. OJEKTPOABMIKYILAS CHJIA HWHAYKUUHA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnektpudeckoe mojie. OIEKTPOABMXKYILAS CUJIa HWHIYKIUMUA B
MIPOBOJHUKE, IBUAKYIIEMCS MTOCTYNATEIHLHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTH.  SIBIIEHME CAMOMHAYKIMHU. OJIEKTPOABMXKYIIAs  CHia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U NPAKTUUYECKOE TMPUMEHEHHUE: TOCTOSHHBIC
MAarHuThl, AJIEKTPOMATHUTHI, DJICKTPOJABUTATENIb, YCKOPUTEIM DJIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIMY MAarHUTHOTO TIOJISL.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME IIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBIKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH M3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIIMH.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOl KaTYIIKH C TOKOM.

UccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTa HA PAMKYy C TOKOM.

I/ICCJIGI[OBaHI/IC ABJICHUA BHGKTpOMaFHHTHOﬁ HMHAYKIHH.



Paspnen S. KoneOanust U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJeOaHUS.
IMapmonnueckue konebanus. Ilepuon, yactora, ammiutyga u ¢asza KojeOaHUM.
IIpyXvHHBIN MasATHUK. MareMaTUUYEeCKUM MasATHUK. YPAaBHEHUE TapMOHUYECKUX
kosnebanuit. [IpeBpalnieHue SHepruu Mpu TapMOHUYECKUX KOJICOaHUSX.

Konebarenwubiit koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJIcOaHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYEeCKUMU W
ANeKTpOMarHuTHeIMU  KoneOanusamu. @dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxarwimux KojeOaHusX. BeIHYKIEHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

ITepemennbii  TOK. CHHYCOUNAIBHBIA TEPEMEHHBIH TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepegavya U NOTpedIEHUE IIEKTPUUECKOM
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B IOBCEHEBHOM KU3HH.

TexHU4YeCcKne YCTpPOMCTBA M IPAKTUYECKOE IPHUMEHECHUE: DIICKTPUYECCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJeOaTeNbHOW CHCTEMbl (MIPY>KUHHBIA WU
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaromuyx KojaeOaHn.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHMUSI.



OcuuniorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANPSHKEHUS. OT BPEMEHM) IS
AIEKTPOMAarHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocnegoBaTEIbHOM COEIMHEHUH PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadHn.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTH NEPHOJA MaJIbIX KOJI€OAHUW Trpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue TNEepeMEHHOTO TOKa B LENH U3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

MexaHudeckue BOJIHBI, YcioBHsl pacnpocTpanenus. Ilepuon. CkopocThb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeyHble W TPOJOJIHBIE BOJIHBI.
WNuTtepdepenius u nudpakius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJHBI. Y CIIOBUS HU3IYyYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anekTpomarautHoil BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEJIOMIICHUE, MOIspU3anus, TUPpaKIus,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJH. [IpMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE H OBITY.

[TpyHIMIBEI paguOCBA3H U TeAEBUACHUS. Paguookanus.

DNEeKTpOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl.

TexHnueckne yCTpOICTBA M IPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas JIUAarHoCTHMKa B TEXHHKE M MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpa3oBaHuUe U paclpOCTPAHEHUE ONEPEYHBIX U TPOJOJIBHBIX BOJIH.

Kone6mtomeecst Tesio Kak UICTOYHUK 3BYKA.



HaGmronenne orpa)keHust U MpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u 1ugpakiiu MEXaHUMYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHne cBsi3M TPOMKOCTHM 3BYyKa M BBICOTHI TOHA C aMIUIMTYION H
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWCTB AIIEKTPOMATHUTHBIX BOJIH: OTpakKEHHUe,
pesIoMJIeHHE, MoJsipu3aus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. IIpsMONMHENHOE paclIpOCTpAHEHUE CBETA B
ogHOpoaHOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OtpaxxeHue cBera. 3akoHbI oTpakeHHs cBeTa. [locTpoeHue m3zoOpakeHui B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeTa. 3aKOHBI MPEJIOMIICHUS cBeTa. AOCOIIOTHBIN MOKA3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroja IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBeta. CioxKHBIN cocTaB Oenoro cBeta. LBerT.

CobOuparome u paccewBarolue JHUH3bL. ToHkas JnuH3a. DoKycHOe
paccTOsSiHUE W ONTHYEeCKas CHujla TOHKOW JMH3BL. IlocTpoeHuwe wn300pakeHUil B
coOMparIIMX U paccerBaronux JuH3ax. DopMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JTaBaeMoe JUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOM ONTUKH.

BonnoBas ontuka. Hatepdepennus cBera. KorepeHTHblE HWCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaknus cBera. Judpakmuonnas pemérka. YcCiaoBHe HaOTIOACHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonsipuzaums ceera.



TexHuyeckue YyCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHUE. OYKH, JIYIa,
dboToanmnapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAs
onTHKa, TU(PpakMoOHHAs pelIéTKa, MOJSIPOU/I.

Jlemoncmpayuu

[IpsamonnHeliHOE pPacpOCTPAHEHUE, OTPAXKEHUE U TPEIOMIIEHHUE CBETAa.
OnTuueckue npuOopsbI.

[TonHOE BHYyTpeHHEE OTpakeHue. Mozieslb CBETOBOAA.

Hccnenosanuie cBOWCTB M300paxKeHUH B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKONa.

HaGmonenue natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.

[Tony4yeHnue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmonenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaresns NpeJoMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HaGmronenue nucrnepcuu cBera.

Paznen 6. OcHOBBI CTIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['panunbl  npuUMEHMMOCTM  KjJaccHueckod — mexaHuku.  [loctynatel
CIICLIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHLINI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJJIEHUE BPEMEHH U COKpALICHUE
JUTVHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C PHEPTHEN U UMITYJIbCOM PENSATUBUCTCKOW YACTUIIbI. DHEPrUs

IIOKOAI.



Paszpnen 7. KBanroBas pusuka

Tema 1. dnemenmovt K6aHMOBOU ONMUKU

®otonbl. ®opmyna [1nanka cBsi3u HEprun (HOTOHA C €r0 YaCTOTOM. DHEeprus
U UMITyJIbC (POTOHA.

OtkpeiTue u uccnenoBanue Gorodddexra. Onbitel A. I'. CToseroBa. 3aK0oHBI
dororddexra. YpaBHenue DitHmureriHa s dotorddexra. «KpacHas rpaHuniar
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JICHCTBUE CBETA.

TexHudeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: (OTODIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Llemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -YacCTHIL.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioiieHue
(GOTOHOB TpHU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha Jpyroil. Bumsl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosiHoBBIE cBoOVicTBa yacTul. BonHbl ne bpoiutsa. KopnyckynsipHO-BOIHOBOU

yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIEKTPaJIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpez(eneHI/Ie JOJIMHBI BOJIHBI JIa3€pa.



HaGmonenue nuHe4aThiX CIEKTPOB U3TYyUCHHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi
HaGmonenue nuHevaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIIEPUMEHTBI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. ColictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHA W HeWTpoHa. Hyknonnas moxens saapa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. ONEKTPOHHBIM W TMO3UTPOHHBIA Oeta-pacman. ["amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.
DHeprust CBsI3M HYKJIOHOB B sifipe. SaepHbie cuiibl. Jlepext mMacchl sipa.
Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.
Anepnsiii peaktop. Tepmosiaepusiii cuHTe3. I[IpobieMbl W TEPCIIEKTHUBHI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUllbl. OTKpBITHE TO3UTPOHA.
Mertonbl HAOIIOICHNS ¥ PETUCTPALIUN JIEMEHTAPHBIX YACTHIL.
dyHnaMeHTaabHbIe B3auMoieicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.
TexHnueckne yCTpOMCTBA M MPAKTHYECKOE NMPUMEHECHHUE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TynK HOHU3UPYIOIIHUX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).
Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHS aCTpoHOMUU. [IpuKkiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE

ACTPOHOMHH.



Bun 3Bé3nnoro HeGa. CosBesnusi, SpKue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprun ConHua U 3BE3Z.
3BE3MIBI, UX OCHOBHBIE XAapPAaKTEPUCTUKH. [[narpamMma «CHEKTpajbHBIA KIacC —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]l TJIABHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHEE CTpOoeHHuE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Boitonnu CojHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunsiii I[lyTe — nHama I'anaktuka. Ilonoxkenue u nBukenne CoyHIA B
lNanaktuke. Tunel ranakTuk. Pagunoranaktuku v kBa3zapbl. YEpHBIE IBIPBI B SApax
rajakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06sa. Paz0eranue rajakTuk.
Teopust bosibiioro B3peiBa. PemmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmronenus HEeBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpeeNieHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBL.

Hab6monenus B Teneckomn Jlynsl, mianet, Mueunoro [lyru.

O6o0maroniee NOBTOPEeHUE

Ponr ¢u3ukn u acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAJILHON M ATUYECKOU chepax JAesSTEILHOCTH YeJI0BEKa, POJIb U MECTO (DU3UKH
Y ACTPOHOMHUHU B COBPEMEHHOI HAay4yHOI KapTHHE MHpa, poib (PU3NUECKO Teoprun
B (OpPMHpPOBAHWU TPEACTABICHUNU O (PHU3NYECKON KapTUHE MHpaA, MECTO
¢dusnueckor KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHUIN O TIPUPO/IE.

Me)KIII)EI[MeTHbIe CBA3H



N3yuyenue kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCymIECTBISIETCS C
Y4ETOM COJAECPXKATEIbHBIX MEXIPEIMETHBIX CBs3€d C KypcaMH MaTeMaTHKH,
OMOJ0ruU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemuvle nonsamusi, CBsI3aHHBIE C WU3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIA (hakT, TUmoTesa, (unyeckas BEIUMYMHA, 3aKOH,
Teopusi, HAOJII0JIeHNE, SKCTIEPUMEHT, MOCIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHWEe CHUCTEMbl YPaBHEHHUM, TPUTOHOMETPUUECKHUE
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHhl M MX MPOCKIMU HA OCH KOOPJMHAT, CIOKEHHE BEKTOPOB,
POU3BOJHBIE DJEMEHTAPHBIX (DYHKIUM, TPU3HAKKA TOJ00US TPEYroJbHUKOB,
oTmpeiesIeHne TUIONIaau TUIOCKUX GUryp u oobEmMa Ted.

buonoeus: »nextpudeckwe SBICHHS B JKHBOW TpHUpPOJE, KoyieOaTelbHbIC
JIBIDKCHUS B )KUBOUW TIPUPOJIC, ONTUYECKHUE SBJICHUS B KMBOW NPUPOJIE, IECUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpPOEHHUE aTOMOB M MOJIEKYJI, KpUCTAJIMYECKass CTPYKTypa TBEPIBIX
TeJd, MEXaHW3Mbl OOpa3OBaHHUS KPUCTAJUIMYECKONW PpEMIETKH, CHEKTPaIbHbIN
aHaJu3.

leoepaghusi:  MarHuTHBIE TOJIOCAa 3€MJIM, 3JICKM MarHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, IIPEACKA3aHUE 3EMJIICTPSCCHHM.

Texnonocus: JNWHUMA DBJEKTpoIepeaady, TEeHepaTop IEePEeMEHHOr0 TOKa,
AJIEKTPOJIBUTATEIb, WHIYKIMOHHAS II€Yb, pajap, paguonpuEMHHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.

INJNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro mnpeamera «®Pu3MKa» Ha ypOBHE CpPEIHEro OOIIEero
obOpa3oBanus (0a30BBI YPOBEHB) JOHKHO OOECIICUNUTh JOCTHKCHHUE CICTYIOITUX

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCTHBIX 06p330BaTeJ'H>HI>IX PE3yIbTaTOB.



JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC pe3yNbTaThl OCBOEHUS yueOHOro npeamera «Dusrkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIIHNX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIETEIBHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UITUN 00YYAIOIIErocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

NPUHSATAE  TPATUIMOHHBIX  OOINEUEIOBEUECKUX  T'YMAHUCTHYECKUX
JEMOKPaTUYECKUX 1IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B MHTEpPECAX TIPa)KJAHCKOI'O
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aMMOJECHUCTBOBATH C COLIMAIIbBHBIMU NHCTUTYTAMHU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MJACHTUIHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOILIEHUWE K TOCYAAapPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;

4) ICTETHICCKOI'O BOCIIMTAHUSA



ACTETUYECKOE OTHOIIICHHE K MUY, BKJIIOUasi 3CTETUKY HayYHOTO TBOPYECTBA,
npUCyLero (pU3n4ecKoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpPEC K pa3inu4HbIM chepam mnpodeccuoHanbHON AEATETbHOCTH, B TOM
YHCJIe€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa30BaHMIO U caMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) IK0JI0rH4eCcKOro BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTh HSKOJIOTUYECKOW KYJIBTYPhI, OCO3HaHUE TIJ00aLHOTO
XapaKTepa AKOJOTUUECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBICHUE JICMCTBUM B OKPYIKAIOIIEH CPENEC HA OCHOBE
3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHue ONbITa JESITEIbHOCTH 3KOJOTHYECKOW HANpaBJIE€HHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUH M0 (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTHh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3NUECKON HAYKH;

OCO3HAHHUE LIEHHOCTH HAY4YHOM JAESATEIbHOCTH, TOTOBHOCTH B MHpoLEcce
U3y4eHHs:  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCIEAO0BATEIbCKYIO
NEeATEeNIbHOCTh UHIUBUAYAIIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble 1ornueckue AecTBUA:

CaMOCTOSITEIbHO  (popMynupoBaTh M aKTyallu3UpoBaTh  MOpoOiIeEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh ILENH JAESITEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX

JIOCTHKCHUS,



BBISIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B PacCMaTPUBAEMBIX
(U3HUECKUX SIBICHUSX;

pa3palatrbiBaTh IUJIaH PEHICHUs MPOOJEeMbl C YYETOM aHaIM3a UMEIOIINXCS
MaTepHATBHBIX ¥ HEMATEPUATILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSITCIBHOCTH;

KOOPJIMHUPOBATH M BBIITOIHATH pa0OTY B YCIOBHUSAX PEaTbHOT0, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIIICHUH KU3HECHHBIX TIPOOJIEM.

Ba3oBble ucciienoBaTeIbCKHE TeHCTBUSA

BJIQJICTh HAY4YHOW TEPMHHOJIOTHEH, KJIIOYEBBIMHU TOHATUSIMH W METOJIaMH
(bu3HUECKON HAYKH;

BJIQJICTh HaBBIKAMHU Y4eOHO-UCCIICIOBATEIBLCKON M MPOCKTHOM JCSITCIIEHOCTH
B oOnactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOUCKY
METOJIOB PEIICHUs 3a/ad (PU3UYECKOTO COACPNKAHHS, NMPUMEHEHHUIO Pa3TUIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJIAMU JCSITEIBHOCTH TIO TIONYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpETAlliU, NPEeoOpa3OBaHUI0O M TPUMEHEHUIO B Pa3lUYHBIX yUCOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPH CO3AaHUN YICOHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATh TNPUYMHHO-CIICACTBCHHBIE CBS3M M aKTyaJU3WpOBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIIICHHUS,

aHANMM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHUS 3aJadydl  PE3yJIbTaThI,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTEIHHOMU
JESITETbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (HU3UKY;

J1aBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OIICHHBATh PUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTD 3HAHUSA 1O (PU3UKE B MPAKTUUECKYIO 001aCTh



KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE UJICH, TIPEIaraTh OpUTHHAIBHBIC TTOIXOIBI ¥ PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONINE aTbTCPHATUBHBIC PCIIICHHUS.

Pab6ora ¢ ungopmaumeii:

BJIQ/ICTh HABBIKAMU TOJIYYCHHS] MHGOPMAIMK (HU3HUECKOTO COICPKAHUS W3
MUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBIATh ITOWCK, aHaju3,
CUCTEMATH3alMI0 W HMHTEPIPETAIUI0 MHGOPMAIMK Pa3IUYHBIX BHUIO0B H (OpM
NIPEICTaBIICHUS;

OIICHMBATh JIOCTOBEPHOCTH HH(OpMAITNH;

UCIIOJIb30BaTh  CpeJICcTBa  HMH(MOPMAIMOHHBIX W KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH B PEIICHWH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3allMOHHBIX
3aJa4 ¢ COONIOJICHWEM TpeOOBaHWN OJPrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTUEHBI, pecypcocOepekeHus, TPAaBOBBIX © OTHYECKHX HOPM, HOPM
uH(OpPMaIIMOHHON 0€30TacHOCTH;

CO3/1aBaTh TEKCThI (DU3MYECKOTO COJNEPKAaHUS B PA3IMYHBIX (opMaTax ¢
y4€TOM Ha3Ha4YeHUs MH()OPMAIMK U TIEJIEBON ayIUTOPUH, BEIOMpAsi ONTHMAIBHYIO
dopMy TIpelICTaBICHHUS U BU3YyaTH3AIUH.

KoMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

OCYIIIECTBIIATH OOIIEHNE Ha YPOKaX (PU3UKH U BO BHEYPOUHOU JESATCILHOCTH;

pacmo3HaBaTh NPEANOCHUIKM  KOH(JIUKTHBIX CHUTyalldd MW  CMST4aTh
KOH(DIIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh M HMCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHON M WHAWBUIYaJIbHOM
paboTHI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBUH € Y4ETOM 0OmUX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4Ji€Ha KOJIJICKTHUBA,



NPUHUMATh LEJIH COBMECTHOW  JEATEIIBHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacrpenensTh pojau C Y4€TOM MHEHHMM YYacCTHUKOB, OOCYXJIAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4E€CTBO CBOETO BKJAJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
001U pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLIEHWBATh HUJEU C TO3UIMU HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETUUYECKOE TMOBEACHHE B PaA3IMYHBIX
CUTYAIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE YYeOHbIE 1eCTBUSA

Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh IMO3HABATEIBHYIO JESTEIHHOCTh B 00JaCTH
(GU3MKH W aCTPOHOMUH, BBISABISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHUS PACUYETHBIX M KauyeCTBEHHBIX
3aJiay, TUIaH BBIMOJTHEHUS TPAKTUYECKON paboOThl C YYETOM UMEIOUTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEMOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIM BHIOOp, AapryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO SPYIULIUM B 00JIaCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:

J1laBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIBbHOCTD,

OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BJIQJICTh  HAaBBIKAMHM  IIO3HABATEIBHOH  pEQIIEKCUU  KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUA M MBICTUTEIBHBIX TIPOIECCOB, MX PE3YJbTATOB W
OCHOBAHU;

UCIIOJIb30BaTh MPUEMBI PEQIICKCUU IS OICHKUA CUTYaIlH, BBIOOpa BEPHOTO
pEIICHHSI;

YMETh OIICHUBATh PHUCKH M CBOCBPEMEHHO IPUHUMATh PEIICHUS 10 UX
CHI)KCHHMIO;

NPUHAMATh MOTHBBI W apPryMEHTHI JPYTUX TIPH aHaJu3e pe3yIbTaToOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOWHCTBA;

NPUHAMATh MOTHBBI W apryMEHThI JPYTrUX TIPH aHaju3e pe3yIbTaToB
NESATEITBHOCTH;

NPHU3HABATh CBOE MIPABO M MPABO APYTMX HA OIIMOKH.

B mporniecce MOCTIKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IPOTPAMMBI 10
buzuKke 11 YpOBHS cpeaHEro oO0miero o0pa3oBaHHS Yy OOyYarouuxcs
COBEPIICHCTBYETCS IMOIIMOHAITEHBIH WUHTEIUICKT, IpeIoJararonui
c(hOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHHC, BUICTh HAIPABICHUS Pa3BUTHSI COOCTBEHHOW 3MOITMOHAIBHOU CQEPHI,
OBITh YBEpECHHBIM B cele;

CaMOpETYJTUPOBAHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIICHHME, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIIMOHATHLHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIOIICH CTpEeMJICHHE K JOCTHIKEHUIO IIENIU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOMAS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIMIEH CITOCOOHOCTh TOHUMATh IMOIIMOHATIFHOE COCTOSHUE
JIpYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K

COYYBCTBHIO M COIICPCIKNBAHUIO,



COIMAIBbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAUBATH OTHOLICHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSIBIIATH HHTEPEC U pa3periaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenuss B 10 kiacce mnpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaThb CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KAapTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHON TEXHUKH HU
TE€XHOJIOTUH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBAaTh TPAHUIIBI TIPUMEHEHHUS U3YUYEHHBIX (PU3HMUYECKUX MOJICIICH:
MaTepHalibHas TOYKA, HHEPIMAJIbHASI CUCTEMa OTCUYETa, a0COIIOTHO TBEPJOE TENO,
UJICAJIbHBIN ra3, MOJEIM CTPOCHUS Ta30B, KUAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUM 3apsi]l IPU pelieHUuU HU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SBJICHUS (TIPOLIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJSPHO-KUHETUYECKON TEOpPUHM CTPOCHHMS BEIIECTBA U
ANEKTPOJAMHAMUKHU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBUKEHUE, CBOOOJTHOE TAJeHUE TeJ, ABUKEHHE IO OKPY>KHOCTH, HWHEPIUS,
B3auMo/jieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPMBIX TEJl, U3MEHEHNE 00BEMA TeJ IPU HAarpeBaHUU (OXJIAXKIACHHUH ), TEIIJIOBOE
paBHOBECHUE, WCIIAPEHHE, KOHIEHCAllMs, IUIaBJIEHUE, KpPHUCTAIUIM3alUs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyle, CBSI3b MEXKAY IapaMeTpaMM COCTOSHMS Tra3a B  H30MpPOLECCax,
AJIEKTpU3aLus TEJl, B3AUMOJCHUCTBUE 3aPA/I0B;

OMKCHIBATh MEXAHMYECKOE JBWKCHHE, UCIOJIb3Ys (DU3UYECKHE BEIMYUHBI:
KOOpAWHATA, IyTh, IEPEMELICHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIa,
MMITYJIbC T€Jla, KMHETUYECKas SHEPTUs, MOTCHUMAIbHAs 3HEPTUs, MEXaHUYECKas
paboTa, MexaHW4YecKas MOIIHOCTh; TPHU ONMUCAHWUU TIPABHIBHO TPAKTOBATH
(du3nUecKnii CMBICT MCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHUS W €IUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (PU3UUECKYIO0 BEJIUYUHY C JIPYTUMHU

BECIIMYNHAMU,



OMHUCHIBATh M3YYEHHBIC TEIJIOBbIE CBOMCTBA TEJl M TEIUIOBBIC SIBJICHUS,
UCTONb3ysad (U3MYECKUE BEJIMYMHBI: JaBJIEHUE Tas3a, TeMmIepaTypa, CpeaHss
KUHETUYECKAsl DPHEPTUsl XaOTHYECKOTrO JBUXKCHUS MOJICKYJI, CPeHEKBaIpaTHUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSSI HSHEprusi, paboTa rasa,
KOd(PUIIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOIO JIBUTATENsl; MpPH ONHUCAHUU
MPaBUJIBHO TPaKTOBAaTh (U3MYECKUM CMBICI HCIOJIB3YEeMbIX BEJIWYUH, WX
0003Ha4YeHUs] W E©IUHUIIBI, HAaXOAUTh (OPMyINBI, CBS3BIBAIOIIUE JAHHYIO
(bU3HUYECKYI0 BEIUYUHY C IPYTUMU BEJTUUYUHAM;

OMHUCHIBATh U3YUYEHHBIE JICKTPUUECKHUE CBOMCTBA BEILIECTBA U DJICKTPUUCCKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UUYECKUE BEIUYHMHBI: SJIEKTPUUCCKUN 3apsl,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTh TOJIS, TTOTEHIIMAJ, PA3HOCTh MOTCHIIMAIOB,;
IpyU OMUCAHUU TIPABUJIBHO TPAKTOBATh (U3MYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYUH, WX OOO3HAYEHUS W CJAUHUIILI; yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINEC
JTaHHYIO0 (PU3MUECKYIO BEIMUYUHY C IPYTUMH BETUYHMHAMHU;

aHAJTU3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBJICHUS, HUCIONB3YS (U3UUECKHE
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpaHEHHUSI MEXaHMYECKOM HSHEPIruM, 3aKOH COXPAaHEHUS WMITYJbCa,
OPUHLMI CYNEPNO3ULIMU CHWJI, TPUHIMI PABHOMPABUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETUYECKOW PHEPTUH TEIJIOBOTO JABMXKEHHUS MOJIEKYI C
a0COIOTHOM TeMIiepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH KyloHa, npu 3TOM pas3inyaTrh CIIOBECHYIO
GbopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpaKECHHWE WU YCJIOBHUS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC NPUHIMWIIBI JCHCTBUA MAalldH, NpHOOPOB M
TeXHUYECKUX YCTPOMCTB; pa3nyaTh yCJIOBHUS UX OE30MAaCHOTO HMCIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HH;

BBITIOJTHATh OKCIEPUMEHTHI TI0 MCCICIOBAHUI0 (PU3UYECKUX SBICHUU U

IpoHecCCOB C HMCIIOJIB30BAHHUECM IIPAMBIX H KOCBCHHBIX HSMCpeHHﬁ, IIpun 3TOM



dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3Yy Y4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 TMPEIJI0KEHHOTO O0OpYJIOBaHUS, MPOBOJUTH OMBIT U
bopMyIHUpPOBaTH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPECHUST (DU3NYECKUX BEIMYMH, MPU
ATOM BBIOMpPATh ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCIEIOBATh  3aBUCUMOCTH  MEXIY  (PU3HMYECKUMHM  BEJIMUYUHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOJIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNUS,

coOro1aTh MpaBuiia 0€30MacHOro TpyJa IpH MPOBEICHUHM HCCIICTOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpPaTOpHOro
000py10BaHMS;

pemiatb pacu€THhIE 3aJayd C SBHO 3aJaHHOW (U3HUECKOW MOIEIbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

pemaTh Ka4eCTBEHHBIE 3aJja4M: BBICTPAUBATH JJOTHUYECKHA HEMNPOTUBOPEUUBYIO
LENOYKY PACCYKICHUM C OMOpOM Ha HM3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEIIeHHMH  Y4eOHBIX  3a7a4  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
Y TIPEJICTABIICHUS YYeOHOW M HAYYHO-TIOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

NIPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE

TCXHUKH U TCXHOHOFHﬁ;



HCIIOJIh30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B MOBCETHEBHOMN KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeELIE;

paboTaTh B TpyHIle C BBIMNOJHEHHEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBaTh pabOTy TPYMIIbI, palMOHAIBHO pACHpPEACNiaTh OOSI3aHHOCTH U
IJIAHUPOBATH JIEATEIILHOCTh B HECTAHJAPTHBIX CUTYyAIUsAX, aJICKBATHO OLICHUBATH
BKJIAJT KQXJ0T0 U3 YYAaCTHUKOB TPYIIIBI B PEIIEHNE paccMaTpUBAEMON MPOOIJICMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TPUMEpax pPojb U MecTo (U3MKU B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHUH, B MPAKTUYCCKOW IEATCIbHOCTHU JIIOJCH, IIEJIOCTHOCTh U €IHHCTBO
(duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (PUIMUECKUX MOJIETeH:
TOUYCYHBIN AIEKTPUUECKHUI 3apsiji, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, sA/lepHas
MOJIeNIb aTOMa, HYKJIOHHasi MOJIeJIb aTOMHOTO siAjpa NP pEelIeHUH (HU3UIECKUX
3ajay;

pacno3HaBaTh (QuU3NYECKUE SBICHUS (IIPOIEeCcChl) U OOBACHITh MX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DM3HMKU: DIIEKTPUUYECKAsl MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aHMMOJICHCTBUE
MAarHuTOB, 3JICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JBWXKYUIMKCS 3apsiji, 3JIEKTPOMAarHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEITHOE PAcCHpOCTPAaHEHUE CBETAa, OTPAXKEHUE, IPETOMIICHUE,
uHTeppepeHnrs, audpakuus ¢ TOMAPU3ANUS CBETa, JHUCIEPCUsS CBETa,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOBOS AaBiIeHHE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas

PaaAnOaKTUBHOCTD,



OMKCHIBATh W3YUYEHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECCKUE, MATHUTHEIC,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3MYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBJICHUS (TPOIECCHI), HMCTHONB3Ys (U3MUECKHE BEITUIUHBI:
AIIEKTPUYECKHUIA 3apsiji, CHJa TOKA, AJIEKTPUYECKOE HAIMpPSHKCHHE, DIECKTPHUUECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABMKYILAs cuila, paboTa TOKa,
WHIYKIUST MarHATHOTO Toyisl, cuia Awmrmepa, cuia JlopeHIla, WHIYKTHBHOCTH
KaTYIIKH, SHEPTHS JJICKTPHYECKOT0 W MArHUTHOTO TOJICH, MEepUoJ W YacToTa
KoneOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M Ccuja TOKa B Ipoliecce
TapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE paccTosHUE U
ONTHYECKAs CWJIA JIMH3BI, TIPU ONKHCAHWHM MPABUIBLHO TPAKTOBATh (PU3HUCCKHIM
CMBIC]T HCIIOJIb3YEMBIX BEJIUYMH, HMX OOO3HAYCHHS M CIAWHHIIBI, YKa3bIBaTh
(GopMyIIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEIMYHMHY C JIPYTUMH
BEJIMYMHAMM;

ONKCHIBATh M3yYEHHBIE KBAHTOBBIE SIBJICHHS UM TIPOLECCHI, HCHOIB3YS
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, PHEPTHUsl U UMITYJIbC (DOTOHA, IEPHO/I MOTypacnaaa, YHEPTUs CBSA3H
aTOMHBIX SIIEP, MPU OINUCAHWU TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICH
UCIIOJIb3YEMbIX BEIIMYUH, MX OOO3HAYEHUS M E€IWHUIIbI, yKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIUUCTISITH 3HaUCHHUE (PU3NUECKON BEJIMUNHBI;

aHAM3UPOBATHh (PU3MUECKHUE MPOIECCHl M SBICHUS, UCIONB3YySd (PU3NUECKHE
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI TOCTEA0BATEIILHOTO U MapalIeTbHOTO
COCOUMHEHUS MPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PAcIpOCTPAHECHHS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHe DiHmITeHa mis GorodddexTa,
3aKOH COXPAaHCHHS DHEPIUH, 3aKOH COXPAHCHHSI MMIYJbCA, 3aKOH COXPAaHCHHSI
AIIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHHS MacCOBOTO YHCIa, MOCTynaThl bopa,

3aKOH PaJMOaKTUBHOIO pacmaja, Ipu 3TOM pa3indaTh CIOBECHYIO (DOPMYIHPOBKY



3aKOHA, €ro MaTeMaTH4YeCKOE BbIpAXEHHUE U yCJIOBUsS (TpaHUIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTPENIEeNATh HAMPABICHUE BEKTOPA UHAYKIIUM MAarHUTHOTO MOJIsi TPOBOIHHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

CTPOUTh U OINHUCHIBATh H300paXCHHUE, CO3/1aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh DKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (PU3UYECKUX SIBICHUH U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPECHHM: TPU ITOM
dopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO OO0OpYAOBaHUS, MPOBOJIUTH OMbBIT H
dbopMyIHpPOBATH BHIBOIHI;

OCYIIECTBJIATh MPSIMbIE U KOCBEHHBIC U3MEPEHUST (DU3NUECKUX BEIMYHH, TPH
ATOM BBIOMpPATh ONTHUMAJBHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METObI OLIEHKU OTPELIHOCTEN U3MEPEHNUN;

UCCJIeIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TpPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCUPOBATH PE3YJIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJAE TaOJMUI] U TpadUKOB,
JienaTh BBIBOJBI 110 PE3YIbTaTaM HCCIIEI0BAHUS;

coOmroaTh mpaBuiia 0€30MacHOro TpyJa MpH MPOBEICHUH WCCICAOBAHHUMA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKONM M MPOEKTHOU
JESTENHHOCTH C WCIOB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemiath pacu€THBIE 3aJa4ydl C SBHO 3aJaHHOW (M3MYECKOW MOIEIbIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3a]a4H
BEIOWpATh (DU3UIECKYIO MOJIEIb, BBIACIATh (U3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEeoOXomuMble NIl €€ PEelIeHUs, TMPOBOAWTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYNHBI,

pelaTh Ka4eCTBEHHbIE 3aJa4M: BBHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO

LENOYKY PACCYKAEHUN C OMOPOM HA U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U



bu3ndecKue sIBICHUs;

UCIIOJIB30BaTh ~ NpHU  pelIeHud  y4yeOHbIX  3ajad COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUH JJI MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TMpeACTaBlIeHUd Y4eOHON M Hay4dHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIYyYaeMYI0 HH(POPMAILIHIO;

OOBSACHATh MNPUHUUIBI JEUCTBHUS MAaIllUH, OPUOOPOB U TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXAIOLUIErO MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOWCTBAaMH, Il COXPAHEHMsI 3JOPOBbS U COOJIIOJIEHUSI HOPM 3KOJIOIMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTb B TIpyHIe C BBIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAensiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTyallUAX, aJ€KBATHO OLECHHUBATH

BKJIAJ] KaXKJOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®dwusmuka 1 MeTo ay4HOTO TIO3HA 2 brbmmorexa OK
. W3WKa U METOJIbl HAYYHOTO TIO3HAHUS
AR HAYH https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kurematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 6 1 1 h tI/tIpJSI:I;I/(r)T:.eeI;asi.ru 17541bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKON 9 1 bubnuorexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBbT TEPMOMHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' da30BbIE MTEPEXOIBI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
4.1 C) 10
AICKIpoCTaTHIa https://m.edsoo.ru/7f41bf72
42 [TocTostHHBIN 51eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKue U JIEKTPOMArHuTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
Hia https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OCHOBBI CIEIMATIBHOW TEOpUU 4 1 bu6mmoreka [JOK
OTHOCHTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Utoro mno pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 Bubmorexa LIOK

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
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bubmuoreka [JOK

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOEC SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 Obobuaioutee noTopene 4 ﬁﬁlgff/ﬁﬁiﬁﬁnmug?c
Hroro mo pazgeny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoiasbubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MGT(})[;BI HO?I,)HBI,DHI/JIISI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Ponb u mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHON bubmuorexa [JOK

2 . 1
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nemkenus. [lepeMerienue, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOJHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc
KpupoiauHeitHoe IBUKCHHE.

7 I[I];I/I)KGHI/IC MaTepf/IaJILHOIZ TOYKH 10 1 Bubnnorexa HOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

3 [IprHIMIT OTHOCUTEIBHOCTH 1 bu6mmoreka [JOK

lanunes. UHepmanbHble CUCTEMBI https://m.edsoo.ru/ffO0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINH cuil. Bropon 3akoH bubmmorexa LIOK
y https://m.edsoo.ru/ff0c3be8
HeroTona ans MatepuanbHOW TOUKU

10 Tperun 3akon HerotoHa ju1st bubnuorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TSKECTH. HeEBa;I KOCMHYECKast Brbmiorexa LIOK

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

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

13 TpeHus. Cuiia COnNpOTUBIIECHUS ITPU bubnuoreka [IOK
JIBUKEHUH TeJIA B )KANKOCTH WU https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [11edo chitbl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuasbHON TOUYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepHanbHOI Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUI

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[ToTeHumanpHas 3HEPIUs ypyro
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HENOTEeHLIUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHU4YECKOU YHEPTUH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
¢ U3MeHEHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUs pE3UHOBOTO HKTYTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas ABOF&I[pO

24

TennoBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temmeparypa u e€ uamMepeHue.
[Ikana remneparyp Llenscus

Wneanpusii raz 8 MKT. OcHoBHOE

bubmmoreka [{OK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JIBMDKCHHUSI MOJICKYJI. Y paBHCHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota

28 «HccaenoBanue 3aBUCUMOCTU
MEXTy TapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO Ta3a»

H3omporiecchl B U1€aibHOM ras3e u bu6mmoreka [IOK

29
uX rpadUUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuyaectBo bu6mmoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

31 Buapl Temonepenaun bubmorexa [JOK

https://m.edsoo.ru/ffoc5¢c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.

32 KonunuecTBo TennoTel npu bubnuoreka [IOK
Terutonepenade. AauadaTHBIN https://m.edsoo0.ru/ff0c5¢c36
po1iecc

33 IlepBrlii 3aKOH TEPMOJMHAMUKH U bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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€T0 MMPUMCHCHHUEC K U30ITpoIcccamM

https://m.edsoo.ru/ffOc5efc

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicteus u KII1/ bubmmoreka [{OK
TEIJIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTHKH
O06o06maromuit ypok
38 <<M0J'II:Ky.]'IISJIIpHaS}I’p ¢usnka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKI)
KonTponbHas padoTa o reme
39 <<M0J'IpeKYJ'ISIpHI;I ¢usuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y
40 [TapooOpazoBanre U KOHICHCAIIHSL. bu6mmoreka [IOK
Hcnapenvie u KUIeHHE https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAs U OTHOCHTEIIbHAS
41 BJI&YKHOCTh BO3/lyXa. HacklmeHHbIH bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
aMmop(dHbIC Tel1a. AHU30TPOIIHUS
42 CBOI/IID"((:bTB KpPUCTAJLJIOB. >KI/II,)HKI/I6 bubmorexa [JOK
https://m.edsoo.ru/ffoc65f0
kpuctauibl. COBpeMEHHbBIC
MaTepuabl
[1naBneHue U KpUCTATUTA3AIIHSL. BuGmorexa [OK
43 VaenpHasg TEIIOoTa IJIaBJIEHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708
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bubmuoreka [JOK

44 YpaBHEHHE TEIIOBOTO OanmaHca https.//m.eds00.ru/ff0c6820
DneKkTpu3aIus Tei. DINeKTPUISCKUU
45 3apaz[.pI[BaILHzIa BHGKTpI/I‘IIE)ECKI/IX Bubnuotexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKH, TUAIEKTPUKH U
46 H(I;)JIYH;[OBOI[H;KI/I. 3aK(I:H Bubmuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3aumoercTBre 3apsiioB. 3aKoH
47 KynoHa.HToqeqHLIM‘znﬂeprquCKnn“ Brbmiorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsisk€HHOCTB IeKTpUYECcKOro
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCKOro
49 MOJIL. HOTGHI_[I/IaJ'IF)PaSHOCTI) bubmorexa [IOK
https://m.edsoo.ru/ffoc6f00
MMOTEHITUAJIOB
[IpoBOAHMKHN U JUDIICKTPUKH B
50 3nI;KTpf[)CTaTquI([:KOM noljm. bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JuanekTpuyueckasi IpOHUIIAEMOCTh
51 OnekrpoeéMkocTb. KonneHncarop bubmmorexa LIOK
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOH,Z[eIIzcaTOpa. OHeprus bubmorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "U3mepenue

EKTPOEMKOCTH KOHJEHcaTopa"



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

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma st
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBoAHUKOB. JIabopaTopHas
pabota «M3ydeHue cMermanHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas padora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHU)

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

PesepHblil ypok. KonTpoiabHas

pabora 1o Teme

||3 n
JeKTpoAnHaMHKa" /

Bcepoccuiickas mpoBepoyHas

pabota

bu6mmoreka [JOK
https://m.edso0.ru/ff0c8c56

60

O6o06maromuit ypok

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

«QNEeKTPOAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas IPOBOAUMOCTb
TBEPABIX METAJJIOB. 3aBUCUMOCTD
COIIPOTUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIPOBOJUMOCTh

62

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITyYKOB

63

[TonympoBOAHHUKH, X COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTb.
CBowucTBa p—N-mepexoja.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

64

DIIEKTPUYECKUH TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs TUCCOLUAIUSI.
DIIEKTPOJIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSTEIbHBIN Pa3psil.
Moanus. I1ma3zma

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

66

DIeKTpUYECKUe MpUOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOE
npuMeHenue. [IpaBuna TeXHUKH
0€e30I1aCHOCTH

bubnuoreka [JOK
https://m.edsoo.ru/ff0c86fc

67

KonTponsHas pabota o Teme
«Qnekrpocraruka. [locTosHHbIN
3NEKTpUUECKuid TOK. Toku B
Pa3IMYHBIX Cpeax»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

68 PesepBHeIit ypok. O60O0marommii

ypox 1o reMaMm 10 kacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoka Konrpoabubie | IlpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl

[TocTostHHBIC MarHUTHI U UX
B3anMOIeiicTBHE. MarHuTHOE TToJIe. bubmmoreka [IOK

1 . 1
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 ToKOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3y4yeHue

3 . P opo op . y: 1 1 bubnuorexa [JOK
MAarHUTHOTO TIOJISI KaTyIITKH

i https://m.edsoo.ru/ff0c98fe

TOKOM)
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.
JlaGopaTtopHnas pabota bubmuoreka [JOK

4 . 1 1
«HcenenoBanve neiicTBUS https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)
JleficTBME€ MarHUTHOTO TIOJIS HA

5 JBUKYIIYIOCS 3apSKEHHYIO 1 bubnuoreka [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna

5 DNeKTpOMarHUTHASI WHYKIIHS. 1
[ToTok BekTOpa MarHUTHOM



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

unaykuuu. DJ1C uaayKun. 3akoH
ANIEKTPOMArHUTHON UHYKIIUU
®dapanes

Jlaboparopnas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMH/IyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edso0.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
NIEKTPOMArHHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1eYb

10

O6o06matomuii ypok «MarauTHoe
noJie. DIEKTpOMarHUTHAs

WHTYKITUS

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

11

KounTponbnas pabora o teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHAS UHIYKIIHS

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

12

CB0060IHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3Heprun

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

13

JIaGoparopHas paboTa



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

«HccnenoBanue 3aBUCUMOCTH
MeproJIa MaJIbIX KOJIeOaHuH rpy3a
Ha HUTH OT JUTHHBI HUTH U MacChl

rpy3a»

14

KonebarenbHBIH KOHTYD.
CB00OOIHBIE NIEKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEX]ly MEXaHHUECKUMH H
AIIEKTPOMArHUTHBIMH KOJIEOaHUSIMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOcbh9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbBIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepeMeHHBIN TOK.

CunycongajibHbIM TEPEMEHHBIN TOK.

MOoITHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYHOE U JICUCTBYIOIIIEE
3HAYCHHME CHJIBI TOKA M HAIPSDKCHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u noTpedieHue
JNEKTPUYECKOMN SHEPIUU

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHE IEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOTO

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

TOKa, JINHUM 3JIEKTpoIiepeaady

DKOJIOTUYECKHUE PUCKHU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPIUHU B MOBCEIHEBHOU
KU3HH
MexaHW4ecKue BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 IélcoppoCTI)ppacnpoCTpaI:IeHI/Is[ " Brbmiorexa LIOK
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBL. [lonepeyunbie u
MIPOJIOJIEHBIC BOJTHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbIE BOJHBI, UX

23 CBon“cha u ckopoctsb. [llkana Bubnuorexa LIOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMOBI paguoOCBsI3U U

24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Pagmonoxanus

o5 Kontponsnas padota «Konebanus u bubnuoreka [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOE pacpocTpaHeHHE

26 CBETa B OJJHOPOJIHOM cpejie. bu6mmoreka [JOK
Toveunslii HCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI BuGmorexa LIOK

27 oTpaxeHus ceera. [loctpoenune

n30 6p QKCHHMU B INIOCKOM 3C€pKaJIc

https://m.edsoo.ru/ff0cd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomiienue ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.

bubmuoreka [JOK

28 [penenbHBIA YOI HOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKCHUS
JlaboparopHas padota «/3mepenue bubnuorexa [JOK

29
MOKa3aTelis MPEIOMIICHUSI CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunssl. [locTpoenue n3o0pakeHmit

30 B JIMH3E. @opiyna TOHKOprJIHHSI)I. bubmmorexa LIOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JuH3bI
JlabopaTtopnas pabota

31 «MccnenoBanue CBONMCTB
M300pakeHUH B JIMH3AX)»
Hucnepcus cBeta. CIIOKHBIN COCTaB

39 oenoro cBera. LIper. JlTabopaTopnast
paborta «Habmoaenne nucrnepcuu
CBETa»

33 HNurepdepennius ceeta. Judpakmus bubmuorexa [JOK
cera. JludpaxironHas pemeérka https://m.edsoo.ru/ff0ced22

34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuorexka [JOK
[Monspuzanus ceeTa https://m.edsoo.ru/ffOcf02e
OnTuueckue MpudOpPHI U YCTPOICTBA

35 U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS
['panuIel MPUMEHUMOCTH

36 KJIaCCUYE€CKOW MEXaHUKH. bu6mmoreka [JOK
[MTocTynaTel crienManbHOW TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH

37 OTHOCHTENBHOCTH bu6mmoreka [JOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJHOBPCMCHHOCTHU. 3aMCIIJIeHI/Ie
BPCMCHHU U COKpAIICHUC AJIMHBL

https://m.edsoo.ru/ffOcfa42

DHeprus U UMIYJbC
peNATUBUCTCKOU YacTUlbl. CBS3b

bubmmorexa [{OK

38
MacChl C SHEPTHEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust NoKos
K o O .
39| Ocrton crermanerto reoput BuGmorexa LIOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBLHOCTH
40 ®ortonsl. opmyna [1nanka. bubnuoreka [IOK
DHeprus v UMITyJIbc HOTOHA https://m.edsoo.ru/ffOcfel6
O
o | e,
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3 Y
o BaIfOHBIe qio;oa(b(b(;:Tja(b (;):BH:HI/IC BuGmorexa LIOK
WHIITEWHA 11 OT KTa.
g https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» pororddexra
.0 I1. H.
43 ﬁ:]g:ele{::: (;?;Iﬁdqezzf; I E€HCTBUE bubmorexa HOK
AeBa. g https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHcTBa U
MPAaKTUYECKOE MPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIUO.T
45 Pemenue 3agau no teMe « 9JI€MEHTEI bu6mmoreka [JOK
KBAaHTOBOM ONTHKN) https://m.edsoo.ru/ff0d0302
46 Monenb atoma ToMcoHa. OTBITEI bu6mmoreka [JOK

Pesepdopaa mo paccesHuo a-

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

qacCTHII. HHaHCTapHaSI MOJCJIb aTOMa

bubmuoreka [JOK

4 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wzny4yenue u noriomieHne GoTOHOB

48 IIpH MEPEXOJE aToMa C OJITHOTO bubnuorexa [JOK
YPOBHS HEPIUHU Ha JPYroit. Busr https://m.edsoo.ru/ff0dOafa
CIICKTPOB
BonHOBBIE CBOMCTBA YacTUll. BoJiHBI

49 ne bpowis. KopnyckyisipHo- bubnuorexa [JOK
BOJIHOBOHM Ayanu3M. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BEIHY)KJICHHOE M3JTydCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 Omnerter Pesepdopaa mo bubmuorexa [JOK
OTIpEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOaKTUBHOTO U3TYYCHHUS
Csowuctsa anbda-, 6era-, ramma-

51 u3nydeHus. Biusaue
PaZvOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otomnbl. Anbda-pacmna. bubnuorexka [JOK
DJIEKTPOHHBIM U TIO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3nydeHnue
DHeprus CBA3U HyKJIOHOB B siJIpe.

SnepHbie peakuyu. AnepHbIn BuGmorexa LIOK

53 peakrop. [Ipobnembl, nepcrneKTUBHI,

OKOJIOTHYCCKHE aCIICKThI 5I,Z[e]I)HOI/Iv
OHCPTICTUKHU

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTullbl. OTKPBITHE
MO3UTpOHA. MeTo 11 HaOMIOACHUS U
perucTpanuu 31eMEHTapHbIX
yactul. Kpyrmisliii cron
«DyHaMEeHTaIbHbIE
B3aUMOJACUCTBUS. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

bubmmoreka [{OK
https://m.edsoo0.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE ACTPOHOMUM. Buy
3B€3aHOTO Heba. Co3Be3us, sspKue
3BE3/Ibl, INIAHETHI, UX BUAUMOE
nermxenne. CoaHeyHas cHCTeEMa

56

Counnie. CotHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIIa U 3BE3]T

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIIaBHOW
MOCJIEI0BATENbHOCTU. BHyTpeHHEee
cTpoeHue 38€3/1. CoBpeMeHHbIE
MPEACTABIECHUS O MPOUCXOKICHUU U
sBosrory CoJIHIA U 3BE3NT

58

Mineunsin [Iyre — Hama
lNanakruxka. [Tosnoxenue u
neukenue CoinHua B [anaktuke.
I'anakTrku. YUepHbIE ABIPHI B sIpax
rajaKkTUK

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe uznyuenue.



https://m.edsoo.ru/ff0d0e38

Meraranaktuka

60

Heperennsie mpo6iaembl
aCTPOHOMHH

61

KoHnTponsHas padora «IeMeHTHI
ACTPOHOMHH U acTPO(PUIUKI

62

O6o06maromuit ypok. Ponb ¢pusuku
Y aCTPOHOMMHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ATUYECKOH chepax IesTeTbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Posbs u mecto
(U3HUKHN 1 aCTPOHOMHUH B
COBPEMEHHOMN HAYYHOUN KapTUHE
MuUpa

64

O6o06matromuii ypok. Poib
(bu3uvecKoit Teopuu B
(hopMuUpOBaHUM TIPEACTABICHUN O
(bu3nvecKkoi KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
(bU3NYEeCKON KapTUHBI MHpPA B
o0IIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MaruutHoe noJie.
DNEeKTpOMarHuTHask UHIYKIUS

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CHeLUaJIbHON TEOpUHU
OTHOCHUTEIbHOCTH




Pesepnbrii ypok. KBantoBas ¢usuka.

bu6mmoreka [IOK

68 6] 1
JICMCHTRL ACTPOHOMUH 1 https://m.edsoo0.ru/ff0d1784
acTpopH3UKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hbopMUPOBAaHUHM COBPEMEHHOW HAy4YHOW KapTHUHBI MHUpA, B Pa3BUTHU
COBPEMEHHOW TEXHUKH M TE€XHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
MarepuaiabHas TOYKa, WHEpIUalIbHAas CHUCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UACATBHBIN Ira3; MOJEIN CTPOCHUS T'a30B, KUJIKOCTEN U
TBEPABIX TE€J, TOYEYHBIM DJIIEKTPUYECKHM 3aps — IpU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath pusmyeckue siBiueHus (Ipouecchl) U OOBACHIATh UX Ha
OCHOBE 33aKOHOB MEXAHMKH, MOJEKYJISIPHO-KMHETUYECKOW Teopun
CTPOEHMs BeUlecTBAa UM DJICKTPOJUHAMMKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MNpPSIMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE MajeHue
TeJl, JBW)KEHHE IO OKPY)KHOCTH, MHEpLHMs, B3aUMOJICHCTBUE Tell;
muddy3us, OpOYHOBCKOE JBWKEHHE, CTPOCHUE IKHAKOCTEH U
TBEPABIX  Ted, MU3MEHeHHe o00béMa Tel HpU  HArpeBaHUHU
(oxyaxaeHuu), TElJIOBOE paBHOBECHE, HCIApPEHHE, KOHJEHCalus,
IUIaBJICHUE, KPUCTAUIM3alMs, KHUIEHHE, BIAXHOCTh BO31yXa,
HOBBILICHNE JIaBJICHUS Ia3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBSI3b MEXJy IlapamMeTpaMu COCTOSHHUS Ta3a B H30IpOLEcCax;

QJICKTpU3aluAa TCII, B3aHMOHeﬁCTBHe 3apAa0B

10.4

OnuceiBaTh MEXaHUYECKOE [JBIKEHHE, HCHONb3Yysd (U3NYecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEepEeMEIEeHHEe, CKOPOCTh, YCKOPEHHE,
macca Tela, CHJa, MMIYIbC Tela, KHUHETHYecKas SHeprus,
NOTEHIMAJIbHAsT JHEeprus, MexXxaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; TIPY ONUCAHUH NMPABUIBHO TPAKTOBATh (PU3UUYECKUIA CMBICI
UCTOJb3YeMbIX BEJIWYMH, UX OOO3HAYEHHUsS M E€IUHHULBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEITUUUHY C APYTHMMHU

BCINYHNHaMUN

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€JI U TEIJIOBBIC

SABJICHUS, HCIIOJIb3Yysd (I)I/ISI/ILICCKI/IC BCIIMYHMHBI. JaBJICHUC TIa3sa,




TEMIepaTypa, CpeAHsSsl KHHETHYCCKash SHEPIrus XaoTHYECKOIro
JBW)KCHUS MOJICKYJI, CpEIHEKBaJpaThyHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSST dHeprusi, pabora rasa,
KOO (DUIIMEHT TMOJE3HOTO JICHCTBUSI TEIUIOBOTO JIBUTATENsI; MPH
OTHCAHUH [IPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCIOJIb3YEMbIX BEIMYUH, WX OOO3HAYCHHS W CIUHHIIBI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCJINYMHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKHME CBOWCTBA BEIlIECTBA U
JNIEKTpUYECKHe  sBJIEHUS  (MpOLECChl), HCMONb3ysd  (usnueckue
BEJIMYMHBI:  DJEKTPUUECKUH  3apsa,  DJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh NOTEHLUAIOB; MpH
OTMCAHWUU MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaTh (OPMYIIbL,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMHU

BEIMYMHaAMU

10.7

AHAJIIN3UPOBATH (bmnqecm/le nmponecCcel MW ABJICHUSA, MUCIOJbB3Yyd
(u3uYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axonsr HploTOHA, 3aKOH COXpaHEHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPaHEHUsI UMITYJIbCA, MIPUHIIUI CYNEPIO3UIIMA CHJI, IIPHHIIUTT
paBHOIIPAaBHS  HMHEPIHAIBHBIX CHUCTEM  OTCUETa; MOJICKYISIPHO-
KUHETHYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKON SHEPrHH TEIJIOBOTO JBIDKECHHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypoi, MEPBBIA 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpaHEHHs JJICKTPHUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOoM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPQYKEHUE U YCIOBUS (TPaHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHBIE IIPHUHIUIIbBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3indaTb YCJIOBHA HX 0€3011aCHOTO

HCIIOJIb30BaHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINONIHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYCCKUX SIBICHUN U
MIPOIIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; TpU
3ToM (QOpMYyIHpOBaTh MpobieMy (3aAady) W THUNOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEIJIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

10.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/IBI/ILICCKI/IX
BCJIMYUH, IIPU 3TOM BBI6I/IpaTB OINTHMAJIBHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BATh U3BCCTHBIC MECTOAbI OLICHKU HOFpCIlIHOCTCfI I/ISMCpCHI/Iﬁ




10.11

HccnenoBaTh 3aBHCUMOCTH MEXAY (PU3MYECKMMH BETMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHHUM; IIPU 3TOM KOHCTPYUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH
(U3NYEeCKUX BEJIMYUH B BUAE TaONUI U TPAPHUKOB, JETaTh BHIBOJBI IO

pe3ysibTaTaM UCCIIeOBaHUs

10.12

Cobnromate mpaBwia  0e30MacHOro  TpyJa TpU  IPOBEICHHUH
UCCIIEJIOBAaHUM B  paMKax y4yeOHOro OJKCIEpUMEHTa, Yy4eOHO-
MCCIIEI0OBATENIBCKOM M IPOEKTHOM JAEATEIBHOCTH C HMCIOJb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PyI0OBaHUS

10.13

Pemrate pacu€THbie 3a7auu ¢ SBHO 3a/JIaHHON (DU3UYECKON MOJIETBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHajIu3a
YCIIOBHSL  3a7aud  BBIOMpAaTh  (PU3WYECKYIO MOJENb, BBIACIATH
(dbuzuveckue BeTMYUHBI U (POPMYIIbI, HEOOXOAUMBIE I €€ pereHus,
MPOBOJIUTH PACUYETH M OLICHUBATH PEATLHOCTH TOJYYEHHOTO 3HAUYCHUS

(hbM3UYECKON BETUIMHBI

10.14

Pemats Ka4ueCTBEHHBIE 3a/1a4u: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUHMBYIO IEMOYKY PACCYKICHUN C ONOPOM HA M3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Wcnonb3oBath mpu  pemieHWd y4eOHBIX 3alad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MPeJCTaBICHUs y4eOHOW U HAaY4YHO-TIOMYISIPHOMN
nH(pOopMaLUY, MOJYYEHHON U3 pa3MUYHbIX MCTOUYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTH HpHUMEpPHl BKJIaJa POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOUIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonps3oBaTh TEOpEeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHrs 0e301acHOCTH IpH oOpalieHuu ¢ mprudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHCHHUS 3I0pOBBS H

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHY€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

10.18

PaGortaTh B rpyIine ¢ BBIIOJIHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ paboOTy  TpYNIbl, palMOHAIBHO  paclpeaessTh
00s3aHHOCTM M IUIAHUPOBATh JESATENBHOCTh B HECTAHJAPTHBIX
CUTYyallMsX, aJeKBaTHO OILIEHUWBATh BKJAJ KaXKJOrO M3 YYaCTHUKOB

TPYIIBI B pELIEHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ

111

JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (U3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B PA3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IPAKTHYECKON JEATECIBHOCTH

JIOEH, LEIOCTHOCTh U €IMHCTBO (PU3NYECKON KAPTUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUH 3apsl, siepHas MOJENIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO $i/ipa MpHU PEeIIeHUH PU3NUYECKHUX 3a]a4

11.3

PacnioznaBate (usnueckue sBieHus (Mpolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKwH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JICUCTBUS  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
AIIEKTPOMArHWTHasl WHAYKIUS, JeHCTBHE MarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM H JABIKYIIMWCS 3apsil, JJIEKTPOMarHUTHBIE
KojeOaHus U BOJHBI, NPSAMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXEHUE,  TpeJoMJIeHHe, uHTeppepeHnus, audpakuus ¢
TOJISIpU3allis CBETa, AUCHEpcHsl cBeTa, (hoTolnmekrpuyeckuii ddexT
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CHEeKTpa aToMa BOJOPOJAa, €CTECTBEHHass W  HCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

114

OnuceiBaTh  H3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
cpel) ¢ DJIEKTPOMAarHUTHbIE SIBICHUSA (TPOIECCHI), HCIOJIb3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsan, Ccuila  TOKa,
ANIEKTPUYECKOE  HANPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHS MarHUTHOTO
noyig, cuia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KATYILKH,
SHEpPrusi ANEKTPUYECKOT0 M MArHUTHOTO MOJIeH, MepuoJ M YacTtoTa
Kosie0aHuil B Koie0aTeIbHOM KOHTYpE, 3aps/l U CHJia TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHMe W ONTHUYeCKas CHJIa JIMH3BI, MPU OMUCAHUU MPABUIHHO
TpakTOBaTh (UBUYECKUH CMBICT HCIOJIB3YEMBIX BEIHYMH, UX
0003HaYeHHs] M EOUHMIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEIMYMHAMHU

115

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHHA U IMMPOLECCHI, UCIIOJIb3YH




@HSHHCCKI/IC BCJIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, TJIMHA
BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA U HUMIIYJIBC q)OTOHa, nepunon
nmojgypacnaaa, OSHEPTrUsd CBA3KM ATOMHBIX A4CP; IMPH OIMCAHUHA
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYUHY C APYTUMHU BCIMYMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITMIUHBI

11.6

Ananmu3upoBaTh (U3MYECKHE TPOLECCHl W  SBICHHS, HCIOIb3Ys
(¢u3uyeckue 3aKOHBI W NpUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO U MapajuIeIbHOIO COEIUHEHUsI ITPOBOJHHUKOB,
3aKkoH /[xoyns — JleHna, 3akOH 2J€KTPOMarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJIMHENHOTO paclpOCTPaHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETa,
3aKOHBI ~ MPEJIOMJICHUSI  CBETa, ypaBHEHUWE  OUHIUTEHHA  JUId
dboTodddekrra, 3aKOH COXpAaHEHHS DOHEPrUH, 3aKOH COXpPaHCHHS
UMITyJIbCa, 3aKOH COXPAaHEHMsS] DJJIEKTPUUYECKOTO 3apsjaa, 3aKoH
COXpaHEHUs  MaccoBOro  4ucia, mnoctyinarel bopa, 3akoH
paIMoOaKTUBHOTO paclaja; TMpu d3TOM  pa3idyaTh  CIOBECHYIO
(hOpMYITHPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOEe BBIPAKEHUE U YCIOBHUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAIpaBJICHUEC BCKTOpa HWHAYKIOWHW MArHuTHOTO IIOJIA

MPOBOJITHUKA C TOKOM, CHJIbI AMriepa v cuiibl Jlopeniia

11.8

Crpoutrb ¥ oONHUCHIBaTH H300pa)kKeHHE, CO3JaBaEMO€  IUIOCKUM

3€pKajJoM, TOHKOU JIMH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUH U
IPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX H KOCBEHHBIX M3MEPEHHIA; TIPU
atoM (opmyaupoBaTh MpobiemMy (3amady) M THUIOTE3Y Y4eOHOTO
IKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

060py,Z[OBaHI/IH, IIPOBOAWTD OIIBIT U (1)OpMy'J'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL IOpsAMBIC W KOCBCHHBLIC H3MCPCHUA (1)H3H“I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/IpaTL ONTUMAJIBHEINA CIIOCO0 HU3MCPCHHUA U

HCIIOJIBb30BAaThb U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHlHOCTeﬁ HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUYECKUX BEIUYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OTOM KOHCTPYHpPOBaTb YCTaHOBKY,
(buKcUpoBaTh pPE3yAbTATHl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HCCIICA0BAaHUA

11.12

Cobmronate mpaBuyia 0€30MaCHOTO TpyAa MpH  IMPOBEACHUU

HCCICNOBAaHUNA B paMKax yqe6Horo OKCIICPUMCHTA, yqe6Ho-




HCCJIEIOBATEIBCKON M MPOECKTHOMN JESITEIBHOCTA C MCHOJIb30BAHUEM

MU3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOpHOTO 000PyI0BaAHUS

11.13

Pemate pacuérHbie 337a4d C SBHO 3aJaHHOW (DPM3NYECKON MOJEIBIO,
HCII0JIb3YA (1)I/I3I/I‘-ICCKI/IG 3aKOHbI WM MNPUHLOUIIBI; HAa OCHOBC aHain3a
YCI10BHUA 3aJa4du BI)I6I/IpaTI) (1)I/I3I/I‘-I€CKyIO MOACIb, BBIACIATH
(dusnueckre BEIMYUHBI B (HOPMYIIBI, HEOOXOIUMBIE Ul €€ PEIICHUS,
IMPOBOAUTH paC‘-IéTI)I U OOCHHMBATH PCAJIbHOCTDb IMOJTYYCHHOI'0 3HAUCHUA

(bU3HUECKON BEITMYNHBI

11.14

Pemats Ka4ueCTBEHHBIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUN C ONOPOM HA M3yYEHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘-IGCKI/I€ SIBJICHUA

11.15

Wcnonb3oBarh mnpu  pemeHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALlMOHHBIE TEXHOJOTHMM JUIsl TIOHWCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTali U MpeJCTaBlICHUs y4eOHOW U HAay4YHO-TIOMYJISIPHOMN
nH(pOopMaLUY, MOJYYEHHON W3 pa3NUYHBIX MCTOYHHMKOB; KPUTHYECKU

aHAIIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLMUIBI IEHCTBHUS MallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS HX O€30IAaCHOTO HCIOJIb30BAHUS B

HOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOUIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUSA MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I oOecrieueHus 6€30MacHOCTH Mpu OOpaIleHuy ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 3I0POBbSI MU

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHNS B Opr>1<anme171 cpeac

11.19

PaGortats B rpymme ¢ BBIIOJHEHUEM PAa3IMYHBIX COIMABHBIX pOJIEH,
IUTaHUPOBaTh ~ pabOTy  TpYMIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥  IUIAHHPOBATh JIEITEIBHOCTH B  HECTAHIAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHWBATh BKJAJ KaXJOTO W3 YYACTHHUKOB

TPYIIIBI B PELIEHHE paccMaTpruBaeMOil MPoOIIeMbl




10 KVIACC

MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

Kox
pasjaena

Ko nposepsiemoro

3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

®usnka — Hayka o npupone. Hayunbie
METO/Ibl TO3HAHUA OKpYKarolero Mupa. Poiib
JKCIIEpUMEHTAa W TEOpHUM B  IpoIecce

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue GU3HYECKUX SBJICHUNW W
npoiieccoB. Hayunsie runoressl. Ouznueckue
3aKOHBI W TeopwH. ['paHHIBI TPUMEHUMOCTH
bu3nIecKnX 3aKOHOB. [TpuHIHT
cooTBeTCTBUA. Ponmp u mecto ¢u3NKd B
dbopmMupoBaHUN COBPEMEHHOM HAay4YHOU
KApTUHBI MHpa, B MIPAaKTUYECKON

NEeITEIbHOCTH TI0IEN

MEXAHHKA

KNMHEMATHKA

2.11

MexaHndyeckoe JBHKCHUC. OTHOCHUTENHLHOCTD
MEXaHUYCCKOI'O ABMXKCHUS. Cucrema otcuéra.

Tpaekropus

2.1

2.1.2

[lepemenienue, CKOpPOCTh (CpedHssi CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIHH Ha OCHU
CUCTEMBI KOOpAMHAT. Crnoxenue

nepeMemeHI/Iﬁ 1 CJIIOXKCHHUC CKOpOCTCﬁ

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOpPJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeeHus

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

2.1.4

CBoOoHOE MajieHne. Y CKOpeHne cBOOOTHOTO

nmaaCHUuA




2.15

KpuBosmueiiHoe nBuxeHue. PaBHOMepHOe
JABUXXCHUC MaTepHaHBHOfI TOYKH 10
OKPY’KHOCTH. YTIJIOBast CKOPOCTb, JMHEWHAsA
CKOpOCTb. [Iepuon u 4acToTa.

LleHTpOCTpEMHUTEIEHOE YCKOPEHHE

2.1.6

Texanueckue YCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHApsZOB, LEIHBIE U PEMEHHBIC

nepeaayn

2.1.7

[IpakTnueckue paboTHI. Nsmepenue
MI'HOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKJy NyTSAMH, ITPOUICHHBIMU
TEJIOM  3a  IOCIENOBAaTEIbHBIE  paBHbBIE
NIPOMEXYTKA BPEMEHU IIPU PaBHOYCKOPEHHOM
JBW)KEHUH C HAYaJbHOM CKOPOCTBHIO, PAaBHOM
Hym0. M3ydeHne IBH>KEHUs IIapyuKa B BA3KOM
JKUAKOCTU.  M3ydeHue  JBWXKEHHS  Tela,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEILHOCTH T"amnies.
IlepBoiii 3akoH HproToHa. WMHepuuanbHbIe

CUCTEMBEI OTCUETa

2.2.2

Macca Ttena. Cuna. [lpuHiun cyneprno3uuuu

CHJI

2.2.3

Bropoii 3akoH HproTOHaA Uisi MaTtepUabHOM
TOYKM B UWHEPLUHUATBHOU CHUCTEME OTCuYETa
(UCO). Tperuit 3akoH HerooToHa s

MaTCPHAJIbHBIX TOYCK

2.2.4

3aKoH BCCMHPHOT'O TATOTCHUA. Cua TsoKecTH.

HepBaﬂ KOCMHYCCKAsA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe Tpenue. Cuia TpeHHA
CKOJIBKEHUS W  CWIa TPEHHA  IOKOS.
Koapduunent tpenus. Cuna conpoTUBICHUS

IMpUu ABWXKXCHUU TECJIAa B ) KUAKOCTU HUJIU Ir'a3eC

2.2.7

HOCTyrIaTe.HBHOG W BpallaTCJIbHOC IABUXKXCHUC




a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoOMEHT CHJIBI OTHOCHUTEIIHFHO OCH BpaliCHUA.
[Ine4yo cunbl. YciioBus paBHOBECHs TBEPAOIO
tena B ICO

2.2.9

TexHuueckue  yCTpOMCTBA:  MOJIIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboThl. M3yueHue ABUIKEHUS
Opycka 10 HAaKJIOHHOM IIJIOCKOCTH O]
JIEMCTBHEM HECKOJNBKUX cwil. McciaenoBanue
3aBUCHMOCTH CHJI YNPYTOCTH, BO3HUKAKOIIUX
B jAedopmupyeMoil NpyKUHE M PE3UHOBOM
oOpa3lle, OT BEIMYMHBI HX JAedopmaruu.
HccnenoBanue yciioBHil paBHOBECHS TBEPIOTO

TE€JIa, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHIN A B MEXAHUKE

2.3.1

NMmnynsc MarepuanbHOW TOYKH, CHCTEMBI
MaTepUaabHBIX TOYeK. MMIynsc cunbl

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHenusi wumnyiasca B HCO.

PeakTuBHOE IBHKEHUE

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas OHEpIusi MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KHUHETUYECKOM SHEPTUHU

2.3.6

[TorennmaneHass sHeprus. [loTeHuumanbHas
SHEprus YIIPYTO ne(pOpMUPOBAHHOM
npyxussl. [loTeHuuanbHas dSHeprus Teia

BOJIM3HU IOBCPXHOCTH Semin

2.3.7

IloTeHnManbHble U HENOTECHUMAIbHBIC CHIIBL.
CBs3b pa6OTI:>I HCIIOTCHIHUAJIBHBIX CHII C
HN3MCHCHHUCM MEXaHHUYECKOM SHEPrun
CHUCTCMBI TCII. 3akoH COXpaHCHUA

MEXaHHU4YeCKOI OHCPTUHn

2.3.8

anyrne " HCYIIPYTUEC CTOJIKHOBCHHA




TexHu4ecKkue yCTpOWCTBA: JBUIKEHHE PAaKET,

2.3.9
BOJIOMET, KOIIEp, NIPYKUHHBIN [TUCTOJIET
[Ipaktuyeckue paboTel. M3ydyeHue CBSA3M
2310 CKOPOCTEM TEJII IpU HEYIpyroM yzaape.

UccnenoBanue cBs3u  pabOTBI  CHIIBI €

W3MCHECHHEM MEXaHMICCKOM OHCPruu TCiia

MOJIEKVYJISIPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

311

OcHoBHbIE TI0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH. BpoyHoBckoe
neuxenue. {udgysus. Xapakrep ABUKEHUS U

B331/IMO)I€I71CTBI/I51 YacCcTHIl BEICCTBa

3.1.2

Mogenu CTpoeHus Ta30B, KHUJIKOCTEH W
TBEPABIX TeN W  OOBSCHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MOJIC/ICH

3.1.3

Macca w™osekyn. KonuyecTBo — BemiecTBa.

[TocrosnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa U €€

m3Mmepenue. [kana remneparyp Llenscus

3.1.5

Mopgens  uUacanbHOTO  rasa. OcHoBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKOU

TEOpUHN NACAIBHOTI'O Ira3a

3.1.6

AOGcomoTHas TemIeparypa Kak Mepa cpefHei
KUHETUYECKOM SHEPruu TEIUIOBOTO JBMXKECHUS

yactul ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHnaeneesa.

3akoH JlanbTOHA

3.1.8

['a30BBIC 3aKOHBI. I/Isonpoueccm B NACaJIbHOM
ra3c € IOCTOAHHBIM KOJHYCCTBOM BCHICCTBA:

U30TepMa, H30Xopa, n3obapa

3.1.9

Texuudeckue YCTpPOWCTBA: TEPMOMETP,

6apometp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl

BO31yXa B KJaccHOM koMHare. MccnemoBaHue




3aBUCHUMOCTU MCXKAY MMapaMEeTpaMu COCTOSAHUA

pa3pekeHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmoanHamuueckas cucrema. BHyTpeHH:s
DHEPrUs TEPMOJMHAMMYECKOW CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonmuectBo Terumotsl u paborta. BHyTpeHH: s

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Ttemnmonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, U3NydeHue. TeruoéMKoCTh Tena.
VnenrHasgd TeIUIOEMKOCTH BeEIeCTBa. PacyéTr

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.24

[IepBblii 3ak0H TepMoaMHAMUKU. [IprMeHeHne
IIEPBOTO 3aKOHAa  TEPMOJVMHAMUKHU K
uzonpoueccam. ['paduueckas uHTEpHIpeTanus

paboThl Taza

3.2.5

TemmoBsie MamuHbl. [IpuHIUIBL HEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanust sHEpPTUH
B TemwioBbiXx MammHaxXx.  KoadduinueHnt
nosiesHoro  geWictBus  (mamee —  KIIM)

temioBoi Mamuuskl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh  MpoOIECCOB B MPHUPOJE.
TenmoBrwie JIIBUTATEIH. OKOJIOTUYECKUE

HpO6HeMH TCIIOOHCPICTUKHU

3.2.7

Texnuueckue yCTpOMCTBA: JIBUTaTENb
BHYTPEHHETO CTOpaHus, OBITOBOM

XOJIOAWJIBHUK, KOHAUIHUOHEP

3.2.8

[IpakTuyeckue paboTsl. 3MepeHue yaenbHOM

TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE IIEPEXO/IbI

3.3.1

Hap006pa30BaHHe N KOHACHCAIM. I/IcnapeHHe
)51 KHIICHUC. VY oenpHas TCILII0Ta

napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbI




KUIICHUA OT JaBJICHUA

3.3.2

AOCOIIOTHAE W OTHOCHUTENIBbHASA BJIAKHOCTH

BOo3ayxa. HacelmeHHbIi nap

3.3.3

Teépnoe TEJIO0. Kpucrannuueckue u
amop(dHBIe Tenma. AHHU3OTPONHUS  CBOWCTB
KPUCTAJIOB. Kunkue KPUCTAJIBL.

CoBpemeHHbIe MaTepuabl

3.34

[lnaBnenne u Kpuctaum3auus. YJIeiabHas

TeruioTa miasnenus. Cyonumanus

3.35

VYpaBHeHUE TEIIOBOTO OaaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHH
MIOJIY4EHHUS] COBPEMEHHBIX MAaTEPHAIOB, B TOM

YUCJIE€ HAHOMATCPpHUaJIOB, U HAHOTCXHOJIOTUH

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIAJKHOCTH BO3JyXa

OJIEKTPOJJUHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OnekTpu3aus Tell. JJIeKTpudeckuil 3apsa. JBa

BUA DJICKTPUICCKUX 3apsa10B

4.1.2

HpOBO,Z[HI/IKI/I, JUBJICKTPUKHU n

MMOJYIIPOBOIHHUKH

4.1.3

3aKoH COXpaHCHHUS JJICKTPHUICCKOI'O 3apsdaaa

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kynona

4.1.5

DneKTpUUecKoe noJe. Hanpsok€HHOCTD
ANEKTPUYECKOTO HOJIS. [punnun
cynepno3uiui.  JluHuM ~ HaOpsHKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

4.1.6

PaGora cun QJICKTPOCTATUYCCKOI'O0  IOJIA.

ITotennman. Pa3HOCTEL TOTEHIINAIIOB

4.1.7

HpOBO)IHI/IKI/I U JUDJICKTPUKU B IMOCTOSAHHOM
OJICKTPUYCCKOM TI0JIC. I[I/IBJ'ICKTpI/I"ICCKaH

IMPOHUITACMOCTDb

4.1.8

ONEKTPOEMKOCTD. Kongencarop.




DeKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpA.

DHeprus 3apsKEHHOI0 KOHJEHCcaTopa

TexHuueckue  yCTpOWCTBA:  2JIEKTPOCKOIL,

IICKTPOMETP, INIEKTPOCTATHUYECCKasi 3allUTa,

4.1.9
3a3eMJIEHHE IEKTPONPUOOPOB, KOHAEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTrueckue paboTHI. Hsmepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CYIICCTBOBAHUSA IIOCTOSIHHOI'O

421 anekTpudeckoro Toka. Mcrounuku toka. Cumna
Toka. [TocTostHHBIN TOK
4.2.2 Hampsokenue. 3akon OMa a1 yyacTka 1enu
423 DJIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBbHOE
o COTIPOTHUBIICHUE BENIECTBA
Y [TocnenoBarenbHOE, napauiesibHoOe,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
PaGoTa anexrpuueckoro Toka. 3akoH Jlxoyms
4.2.5
— JleHna
4.2.6 MOIIHOCTP JEKTPUIECKOTO TOKA
anekTpoaBwkymas cuia (manee — DJIC) u
127 BHYTpPEHHEE CONMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Oma i TMOJHOW  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3ambikanue
DneKTpoHHas IPOBOJIUMOCTD TBEPIBIX
nr METAJJIOB.  3aBUCUMOCTh  COMPOTHBIICHUS
o METaJJIOB oT TEeMIIEPaTypHI.
CBepX1npoBOIMMOCTh
429 OnexkTpuueckuil Tok B Bakyyme. CBolicTBa
o ANEKTPOHHBIX MMYYKOB
[MonynpoBoauuku. CoOCTBEHHAs M MPUMECHAs
4.2.10 IIPOBOAMMOCTD TMOJIYNPOBOJHUKOB. CBoiicTBa

p-n nepexoaa. IloaynpoBoJHUKOBBIE TPUOOPHI




4.2.11

ONEeKTpUUECKUid  TOK B 3JIEKTPOJIMTAX.
DIEeKTPOIUTHYECKAS JMCCOLIAALUSL.

DIIEKTPOIU3

4.2.12

DIEeKTPUYECKUM TOK B rasax.
CaMOCTOSITENIBHBIIE M HECAMOCTOSITEIbHBIN
pa3psaa. PaszmuuHble THIBI CAMOCTOSTEIIBHOTO

paspsga. Monnus. [1nasma

4.2.13

TexHnueckue yCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PEOCTaT, HUCTOYHHKM  TOKAa,
JJIEKTPOHArpEBATEIIbHBIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIICHUS, BAaKYyMHBbII h112 (i
TEPMUCTOPBI u boTOpE3UCTOPHI,

HOHyrIpOBO)IHPIKOBBIﬁ Auoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paboTHL. N3yuenune
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro
BHYTpEHHero conpoTuBieHus. HaOmoaenue

ANIEKTPOJIH3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEP:KAHUS

4

OJIEKTPOAMHAMUKA

MAT'HUTHOE IIOJIE. 9JIEKTPOMAI'HUTHA A MHAYKIMA

43.1

ITocTosiHHBIE MAarHUTHI. BSaHMOHCﬁCTBHC

IIOCTOAHHBIX MAarHuTOB

4.3

4.3.2

MarauTtHoe mojsie. Bektop MarHuTHOM
vHAYKIMU.  [lpuHmun — cynepno3uiuu.
Jlunnn marauTHOM wuWHAYKUMU. Kaptuna
JVMHUM  MardHuTHOM  HMHAYKUMH  TOJA

INOCTOAHHBIX MaroHuTOB

4.3.3

MarsuTtHoe 1ojie MIpOBOAHHUKA C TOKOM.

KapTI/IHa JIMHUN OIS JJIMHHOTO mpsAMOro




MPOBOJHMKA W 3aMKHYTOrO KOJbLEBOIO
MPOBOJIHUKA, KATYIIKA C TOKOM. OmbIT

Opcrena. B3aumonencTBrue MpoBOAHUKOB C

TOKOM
4.3.4 Cuia Amriepa, e€ MOIyJlb M HalpaBJICHUE
Cuna Jlopeniia, €€ MOynb U HalpaBJICHUE.
JIBmkeHue  3apsHKEHHOM — 4acTULBl B
4.3.5 OJHOPOJHOM MAarHUTHOM mojyie. PaGora
cuibl Jlopenna
4.3.6 SIBIIeHUE ANEKTPOMATHUTHOW HHAYKIIUU
437 IToTok BekTOpa MarHUTHOM MHIIYKIIUH
OJIC nHaykuuu. 3aKOH JIEKTPOMarHUTHON
4.3.8 nHaykunu Papanest
Buxpesoe »snekrpuueckoe moise. JIJ/1C
WHIYKIIUA B TIPOBOJHHUKE, JBIDKYIIEMCS
4.3.9 MOCTYIATEIHLHO B OJTHOPOJTHOM MarHUTHOM
moJjie
4.3.10 IIpaBuio Jlenna
NHyKTUBHOCTH. SIBIIECHME CAMOWHIYKIIUH.
4.3.11
OJIC camouHAyKIIMU
OHeprusi MarHUTHOTO TIOJSl KATYIIKUA C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIE
TexHuueckue  yCTpPOWCTBA:  MOCTOSTHHBIC
MarHuThI, AJIEKTPOMArHUTHI,
43.14
AJIEKTPOABUTATENb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTUL, UHAYKIUOHHAS 1eYb
[IpakTnyeckue paboTHI. N3yuenue
MarHUTHOTO TOJS KaTyIIKU C TOKOM.
4.3.15 HccnenoBanne JE€MCTBUS  IIOCTOSHHOIO

MaravTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA




5.1.1

Konebarenbnas cucrema. CBoOOIHBIE
kojeOanusi. ['apMOHMYECKHE KOJICOaHMS.
[Mepuon, wacrora, ammumtyma u ¢asa

KoJe0aHuit

5.1.2

[IpyxunaHbIM MasTHUK. MaTtemaTudeckuin

MasTHHK

5.1.3

YpaBHeHHE TAapMOHHYECKUX KOJeOaHUH.
Kunematnueckoe u JTAHAMHAYECKOE

oIucaHue KoJe0aTeabHOI0 ABHKEHUS

5.1.4

[IpeBpamenue SHEPIUH pu
FapMOHUYECKMX  KOJEOaHUsX. Cas13b
aAMIUTATYIBI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMH KoJyieOaHUH e

CKOPOCTH M YCKOpPEHUSs

5.1.5

Konebatenbubiit  koHTYp.  CBOOOIHBIE
3JIEKTPOMArHUTHBIE KoseOaHus B
UCATBHOM  KOJIeOaTeIbHOM  KOHTYpe.
Ananoruss MeXAy MEXaHHYeCKUMH U
JIEKTPOMArHUTHBIMHU KOJICOAHUSIMHU.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHHUA SHEPIruu B HACAIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BriHyX/IeHHBIE MEXaHUYECKHE KOJIeOaHUsI.
Pe3onanc. Pe3sonancuasn KpHBasl.
BoinyxxaeHHbie AJIEKTPOMArHUTHHIE

KoJIeOaHusl.

5.1.8

IlepemMeHHBIH  TOK. CunycouaanbHbIN

HepeMCHHHﬁ TOK.

5.1.9

MouHOCTh IMNEPEMECHHOTO TOKa.
AMHJ’II/ITY)IHOG n ﬂeﬁCTBYIOHlee 3HA4YCHHC

CHJIbI TOKA U HAITPSZKCHU S

5.1.10

Tpancdopmarop. [IpousBoactso, nepenaya
U TNOTpeOsIeHue 3JIEKTPUYECKOH SHEpPrHM.
OKOJIOTUYECKHE PUCKHU NPU MPOU3BOJACTBE

JIEKTPUYECKOW  DHEPrHUH. KynbTypa




HCIIOJIb30BaHHUA QJICKTPOSHECPIrun B

HOBCEIHEBHOU KU3HU

TexHuueckne ycTpoicTBa: celicMmorpad,

5.1.11 ANEKTPUYECKU I 3BOHOK, JIMHUHA
aNIeKTpornepeaay
[Ipaktnueckue pabotsl. MccnenoBanue
3aBUCHUMOCTH TEPHOJa MAJBIX KOJICOAHMI
51 12 T'py3a Ha HUTHU OT IOJIMHBI HUTU W MACChI

rpy3a. MccienoBanue nepeMeHHOrO TOKa B
e U3 TIOCIIEIOBATEIFHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3UcTopa

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHbI

521

MexaHnndeckue BOJIHBI, YCJIIOBUA
pacnpoctpanenusa. Ilepuon.  CkopocThb
pacupocTpaHeHus W UIMHA  BOJIHEL

HonepeqHHe " IPOJO0JIBHBIC BOJTHBI

5.2.2

WNuTtepdepenius u Tudpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpoCTh 3ByKa. ['pOMKOCTH 3BYKa.

BricoTta Tona. TemOp 3ByKa

5.2.4

DJIEKTPOMarHuTHbIE  BOJIHBI. Y CJIOBHS
W3JIyYCHHS]  DJICKTPOMATrHUTHBIX  BOJIH.
B3anMHuas opuenTtanus BexktopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CpoiicTBa  2JEKTPOMArHUTHBIX  BOJIH:
OTpaX€HHE, MPENIOMIICHHE, MOJsSpU3aIlus,
mudpakius, uHTepdeperuus. CKOpOCTh

QJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpruMeHeHne 2IEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHH pPagruoCBA3N U TCICBUIACHUA.
Pannonokanms. aﬂeKTpOMaF HHUTHOC

3arpsA3HCHUC oxpymaromeﬁ CpCabl




5.2.8

TexHu4eckue yCTpPOMCTBA: MY3BIKAJIBHbIC
UHCTPYMEHTBI, YIABTPa3BYKOBast
JUAarHOCTHKa B TEXHUKE M MEIUIMHE,
panap, pafuONpPUEMHUK, TEJIEBU30D,

aHTeHHa, tenedon, CBU-neyp

5.3

OIITHUKA

5.3.1

[IpssMonMHEWHOE PACIPOCTPAHEHUE CBETA

B OJIHOpoJHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTpaKEHUS
csera. [loctpoenne m300pakeHHil B MIOCKOM

3epKaiie

5.3.3

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHHUS
CBETa. AOGCOTIOTHBIH MoKa3aTelb

MpesoMIICHUS

5.34

[Tommoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHBIN yroa IMOJHOIO BHYTPEHHETO

OTpakKEeHUS

5.3.5

Hucnepcusi cBera. ChoXHBIM  cocTaB

ocnoro cBeta. L{Bet

5.3.6

CoOuparomue M pacCeHBAONINE JINH3BL
Tonkass nuH3a. DOKyCHOE pPACCTOSIHUE W
ONTHYECKas  CHJIa  TOHKOH  JIMH3BL
[TocTpoenne n300pakeHi B COOMPAIOIINX
U pacceuBarommx JmH3ax. Dopmyna
TOHKOW JUH3bL. YBENUYEHHE, JaBaeMoOe

JINH30U

5.3.7

Hpe,I[CJ'IBI IMPUMCHUMOCTH reOMeTquCCKOﬁ

OIITHKH

5.3.8

Wntepdpepennust  cBera.  KorepeHtHsle
HCTOYHUKH. Ycnosus HaOIrI01eHUS
MaKCUMYMOB u MUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus  cBeta.  JudpakunonHas

pemérka. YciaoBue HaOMIOACHUS TIaBHBIX




MaKCUMYMOB Inpu nmaacHuun
MOHOXpPOMATHYCCKOI'O CBCTa Ha

T(QPAKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus cBera

TexHuueckue YCTpPOWCTBA: OYKH, JIyHa,

¢doToannapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs
OIITHKA, TU(ppaKIOHHAS pelérka,
TIOJISIPOH T
[IpakTnueckue paboTHI. Nsmepenue

nokasarens npenomienus. MccnenoBanue
5.3.12

CBOWCTB  W300pakeHWl B  JIMH3aX.

HabGmronenue aucnepcun cBeta

SJIEMEHTHI CIIELIAJIBHOM TEOPUU OTHOCUTEJILHOCTH

I'paHnIBI TPUMEHUMOCTH KIIACCUYECKOMN
MEXAaHUKHU. [Tocrynmatet TEOPUH
6.1 OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOJYJIsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEHHA

6 OTHOCHUTEIBHOCTD OJIHOBPEMEHHOCTH.
6.2 3aMelUIeHHe BPEMEHM M COKpAlICHHE
JUIMHBI
6.3 OHeprus U UMILYJIbC CBOOOIHON YaCTHIIbI
CBs3p Macchl C DHEPIHEH M HUMITYJIbCOM
6.4 CBOOOHOW YacTHIbl. OHEprusi MOKos
CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOM OIITUKU
®otonsl. Popmyiia [1nanka cBsA3M >HEPrUn
7.11 doroHa ¢ ero wyactroToi. OHeprus u
7.1 UMIYJIbC (GOTOHA

OTtkpeiTHE U UccnenoBanue ¢orodddexra.
7.1.2 Oneiter AL CroneroBa.  3aKOHBI

dotorddekra




7.1.3

YpaBHeHue DOHHIITENHA IS

dotorddexra. «Kpachnas TPaHULIa»

dororddekra

7.1.4

Hasnenne cera. OnbiTe! [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

7.1.6

Texuuueckue ycTpoucTBa: (OTOIIEMEHT,
¢doTonaTumK, COJIHEYHAsI Oarapes,

CBETOIUO/T

7.2

CTPOEHUME ATOMA

7.2.1

Monens atoma TomcoHa. OmBITEL
Pezepdopna mo uccieqoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHaﬂ MOJCIb aToOMa

7.2.2

[Toctynarsl bopa. N3nyuenne u
norjouieHre (GOTOHOB TpPHU  IEpPeXoie
aToMa C OJHOTO YPOBHS OJHEPIUHM Ha
apyroil. Buasl criektpoB. CrieKTp ypoBHEH

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHOBEIE cBolicTBa 4acTHIll. BOJHEI ne
bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3M. Jludpakius  AIEKTPOHOB  Ha

KpucTajliax

7.2.4

CroHTanHoe H BBIHY)XXACHHOC H3JTYUCHHUC.

YCcTpoiCTBO M IPUHLIMIT PabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBa: CHEKTpalbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIMA

KOMIIBIOTECP

7.2.6

[Ipaktuueckne  paboTel. HabGmonenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoast Ha6J'IIOI[eHI/Iﬂ n peructpanuu

OJICMCHTAPHBIX YaCTUL]

7.3.2

OTKpbITHE  PaaUOaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompexpeneHuio cocraBa

paaAuOaKTUBHOTO  U3JIYUYCHUA. CaolicTBa




anbda-, 6era-, raMMa-m3TydeHus. BimsHue

PAAUOAKTUBHOCTU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEUTpOHA.
Hyxnonnas moxens sinpa ['eiizenbOepra —
WBanenko. 3apsn sapa. MaccoBoe 4mciio

sanpa. U3oTonsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIA  OeTa-pacnaj. lNamma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBSI3U  HYKJIOHOB B sipe.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakuuun. JleneHWe W CHHTE3

saaep

7.3.7

SnepHbiit peaxTop. TepmosinepHbIit
cunte3. IlpobmemMbl W  MEpPCHEKTUBBI
SIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACTEKTHI SJIEPHON IHEPTEeTUKHI

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MO3UTpPOHA. OyHAaMeHTalbHbIE

B3aUMOCUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP,
Kamepa BuiibcoHa, SIEpHBIA peakTop,

aTroMHasa 6oM0Oa

7.3.10

[Tpaktuueckue pabotel. MccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

doTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Be3mus, spKue

3Bé3,I[BI, IJIAHCThI, X BUAUMOC JBHKCHHUC

8.2

Conneunass cuctema. IlnaHeTsl 3eMHOI
TPYIIIIBI. IInmaneThI-ruranThl nu nux
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Maisie

tena COTHEYHOH CHCTEMBI




8.3

Connme, ¢orochepa u  armocdepa.

CosHeuHas aKTUBHOCTH

8.4

Wcrounuk sneprun CostHua u 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETMMOCTb, Paauyc, TeMIleparypa,
170:¢ B3aUMOCBSI3b. Huarpamma
«CTICKTPAJIbHBIA ~ KJIACC — CBETUMOCTBY.
3BE3pl  [JIAaBHOW  IOCJIEIO0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTBY IS

3BE3/] TJIABHOM MMOCIIEA0BATEILHOCTH

8.6

Baytpennee CTpOoeHue 3BE3N.
COBpeMeHHI)IG MpCaAcCTaBJICHUA (6]
IPOMCXOKICHNU U dBoronuy ConHna U 3BE31.

ITansl JKU3HU 3BE3]

8.7

Mneunsiid  Ilyrp — Hama [anaktuka.
CnupanbsHas CTPYKTYypa lNamakTukn,
pactipeneneHne 3BE3N, rasa W IbUIM.
IMonoxxenne wu pgBwxenne CoJiHIIA B
lamaktuke. Ilmockas wu  cdepudeckas

IMOACHUCTEMBI TamaxkTukn

8.8

Tuner ramaktuk. PaguoranakTuku H

KkBa3zapbl. UEpHBIE IBIPHI B A/Ipax rajJakTHK

8.9

Bcenennasa.  Pacmupenune — BceeneHHOM.
3akon XaO0sa. PasOeranue rajakTHK.
Bospact u pamuyc Bcenennoit, Teopus
bompmioro  B3peiBa. Mogenp  «ropsiuei

Bcenennoii». PenukroBoe HU3JIyUCHHUC

8.10

MacmirabHass ~ cTpykTypa  BceneHHo#.
Meraranaktuka. Hepeménnbie mpoOiembl

aCTPpOHOMHU




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

» @usuka. 10 knacc. Msakumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueit [lapdhentreBoit H.A. AknnonepHoe ob6mectBo «M3aaTeancTBO
«IIpocBemenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AknnonepHoe obmecTBo «M3aaTeabcTBO

«HpOCBGIIIGHI/IG»

METOJINUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



