Ilpunoswcenue Ne ___ x O0Il COO
PaGouas nporpamma
«Pusuka» (0a30BbIH YPOBEHbD)
IHosicHuTebHAA 3aMICKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHIENIMU TpenojaBaHus ydyeOHoro mnpeamera «dusmka» B 00pa3oBaTeIbHBIX
OpraHu3alusax Poccuiickon Qdenepanuu, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyawomuxcs 10-11 kmaccoB mipu
o0ydyeHun ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim GI'OC COO k
IUIAHUPYEMbIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3ybTaTam
o0OydeHHUs, a TaKXKE€ YYHUTHIBAET HEOOXOJMMOCTh PpeaM3allid MEXKIPEIMETHBIX
cBs3eld (PU3MKUM C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU TIpeamMeTramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIE IENH M3Y4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBIE,
MeTanpeIMETHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHHU 00 okpykaromeMm Mupe. [IIKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmuii
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PH3NYECKHEe 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOTHeH,
bu3mdeckoir reorpadgueri u acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne  (U3MYECKUX 3HAHUW  ONpenNeNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTHH B cQepe DHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHUsS HOBBIX MATEpUANIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuenne Qu3MK BHOCHUT OCHOBHOW BKJAJ B (DOPMUPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydarmuxcs, B (GOPMHPOBAHWE YMEHHH MPUMEHSTH
Hay4HbI METO]I MO3HAHUS MPU BBINOJIHEHUH UMU YYEOHBIX UCCIEAOBAHUM.



B ocHOBy kypca ¢(usuku myisi ypoBHS CpenHero ooOiero oOpa3oBaHUs
MOJIOKEH pA HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MOCTPOECHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(dopMUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanusainus TpearnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMu.

Hoess  npuknaonoti  nanpaenennocmu. Kypc ¢Gusuku mpenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM palOHAIBHOTO MPUPOIOTOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISOTCA (u3uveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHIUIIOB B  COBPEMEHHBIX MPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-AESTENbHOCTHBIN MOAX0 B Kypce (DU3MKU peanu3yercs Mpexie
BCEro 3a CYET OpPraHu3allid SKCIEPUMEHTAIBHOM AESITENbHOCTH 00YyYaromuXcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OpAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUN CIIHUCOK YUYCHHYECCKUX
MpaKTUYECKUX padoT. BeiaeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JUISI KOHTPOJSL W OIEHKH, OCYIIECTBJISETCA Y4YaCTHUKAMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAs U3 OCOOCHHOCTEH MJIaHUPOBAaHUSA U
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
OOy4JarOMMMHCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEJIUYMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.



bonpimoe BHWMaHWE yOENsSETCS PEIICHUI0 PACUETHBIX W KAaYeCTBEHHBIX
3amay. [lpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJadd C SBHO
3aJIaHHOHN (DU3UYECKON MOJIEIIBIO, TTO3BOJISIOIINE MPUMEHSTh H3YUCHHBIC 3aKOHBI
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pasHbIX pasnesnoB. JJis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHMs Ha
O0OBsSICHEHHE TIPOTECKaHWS (PU3MYECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroImue BbIOOpa (U3MUECKOW MOJETU JJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY oOOecreYeHnto y4eOHOro mporecca 0a30BBId ypOBEHb Kypca
bU3MKHM HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (U3MKH WU B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoOe J1labopaTopHOE OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCTpanimonHoe o0opynoBaHue (OPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JEMOHCTpAlUM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(dyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHUI.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHMS JODKHBI OBITh TMOCTPOSHBI HAa KOMILUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYYaIOMUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE HMX HWHTEJUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOMIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHWMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MpeACTaBICHUI O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.



JlocTikeHne 3THX Ieneld obecreynBaeTcs pelieHHeM CIeIYIOMUX 3a7ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUx
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJSIpHYIO  (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI acTPOPU3UKH;

dopMHUpOBaHUE YMEHHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATHUA
NPAKTUYECKUX PEUICHUIN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢usznuecko Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue puU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB W TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMH CaMOCTOSITENIbHOTO IUTAHUPOBAHUSA W MPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIEIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

CO3/1aHHE YCJIOBUM NJIsl Pa3BUTHsI YMEHUH NMPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKON JIEATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepeyYeHb Ja0OpaTOPHBIX U

NPAKTHYECKUX paboOT SBISETCS PEKOMEHIOBaHHBIM, YYMUTENb JelaeT BBIOOD

NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.
COIAEPKXAHUE OBYUEHUASA
10 KJIACC
Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS
®usuka — Hayka o npupoxae. Hayunbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »sKkcreppuMmeHTa W TEOpUM B IIPOLECCE TMO3HAHUS IPUPOJBI.

DKCNepuMEHT B (hU3UKE.

MogenupoBanue (QuU3MUECKUX SBJICHUN M mporeccoB. HayuHble rumoressl.
duznyeckre 3aKOHBI U TEOpUH. [ 'paHUIBI TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOUN AEATEIBHOCTHU JIFOAEH.
Jlemoncmpayuu



AnanoroBele U UU(DPOBbIE HM3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHKeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBUKCHMUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIBHOM TOYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOpJIHMHAT.
CiioxxeHue nepemMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSIMOJIMHEHHOe IBIKeHue. [ 'paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOPEHMS, NYTH U TNEpPEMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe mazieHre. Y CKopeHre CBOOOTHOTO MMaICHHUS.

KpuBoimHeitHoe  nBmkeHue. [IBMKEeHHE  MAaTEepUAIIBHOM  TOYKHA IO
OKPYXKHOCTHU C TTOCTOSHHOM MO MOJAYJIIO0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue YCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHHUE: CHUIOMETP,
JIBUKECHUE CHAPAIOB, LICITHBIE U PEMEHHBIC TIEpEIayu.

Jlemoncmpayuu

Mopenp cUCTEMBI OTCUYETA, WIUIIOCTPALIMS KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUS.

[IpeobpazoBanue IBMKEHUH C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B PA3PEKECHHOM IIPOCTPAHCTBE.

HaGmronenne naBvkeHHs] Teja, OPOIICHHOTO IIOJ] YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO IaICHUS.

Hanpasnenne ckopoCcTH npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHS MEXAY MOyTIMH, NPOUIACHHBIMM TEJIOM 3a
MIOCJICIOBATENIBHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHne nBUKEHHS MapuKa B BA3KOUW )KUIKOCTH.

N3yuenne nBuxeHus Teaa, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amunes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUJI MaTepUaJIbHON TOYKHU. Tperun 3akoH HploTOHA 171 MaTepUaabHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tskectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoybkeHus1, kaueHus ). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIbKEHUS U cujia TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUJAKOCTH WM Ta3e.

[locTynarenpHOE U BpalaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOrO TeNa.

MOMEHT cuibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE NPUMEHEHHUE: TMOJIINITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIVH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTts. Bec Tena npu ycKOpeHHOM MOABEME U MaJICHHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsi

N3ydenne nBuxeHns OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOMIUX B MPYXKUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIium.

UccnenoBanne ycinoBuil paBHOBECHsS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKHM (Telia), CUCTEMBbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cuiabl U W3MEHEHHE HMMIYyJbCca Tella. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

PaGota cuiibl. MOIITHOCTE CHJTBI.

Kunernueckast »>Heprusi MaTepualibHOW TOYKW. TeopemMa 00 HW3MEHEHUHU
KUHETUYECKOWU SHEPTHUH.

[ToreHumanbpHas SHEPrus. [ToreHumnanbHas SHEPrus YIPYTO
nedhopMupoBaHHOM  TpykuHbl.  [loTeHuuWanbHass  SHeprusi Tena  BOJIU3HU
MOBEPXHOCTH 3EMJIH.



[loTeHmuanbHple W HEMOTCHIIMAJIBbHBIC  CHJIBL CBsi3b  paboOTHI
HEMOTEHIUAJIBHBIX CUJ C M3MEHEHHEM MEXaHUYECKOW JHEPrud CHUCTEMBI Tell.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBHXKCHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTrBHOC IBHKEHHE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CHUJIBI ¢ U3MEHEHHUEM MEXaHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pasznen 3. MouiekyJsipHasi pU3NKa M1 TEPMOANHAMMKA

Tema 1. Ocnosvl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOH TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep IBIKCHHS U
B3aMMOJICMCTBUSI 4acTUI] BellecTBA. MoJenu CTpOCHUsI Ta30B, KUIKOCTEH U
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE ITUX Mojieel. Macca u
pa3mepsl Mosiekyl. KonndectBo BenectBa. [loctosHHass ABorajpo.

TennmoBoe paBHOBecue. TemnepaTypa u e€ usmepenue. Illkana Ttemneparyp
Llenbcus.

Mogens unpeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETHYECKONH TEOpUH HJCIbHOr0 Ta3za. AOCOJIOTHAas TeMIeparypa Kak mepa
CpElIHEM KWHETUYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThll rasa. [llkama
temiepatyp KenbBuna. 1'a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knamneipona.
3akon JlanbToHa. M3omporiecchl B UI€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3zo0bapa.

TexHuueckue YyCTpOWCTBA U TMPAKTUUECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEI, JOKa3BIBAIONIME JHCKPETHOE CTPOCHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTMHEHMUI.

OmnbiTel 10 MU PYy3UN KUIKOCTEH U TA30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIAsi IPUPOY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE HM3MEPEHUI
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

UccnenoBanue 3aBUCUMOCTU MEXKTY MapaMeTpaMu COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJeallbHOTO  Ta3a.  Buael  Temonepenayu:
TETJIONPOBOITHOCTh, KOHBEKIIMS, U3TyUyeHUEe. Y eabHas TEII0EMKOCTh BEIIEeCTBa.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOTro 3aKOHAa TEPMOJAMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTalus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeobpaTuMocTs mpoLieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwmHbL [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JENCTBUS. DKOJIOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuduecknue YCTpONCTBA M MPAKTUYECKOE TPUMEHEHUE: JBUTaTEIb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW >HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TIOJ JEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTéM TpeHusl (BUICOACMOHCTPAITH).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mogenu napoBoil TypOUHBI, IBUTaTENsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwjecmea. Dazoevie nepexoovl



[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HaceimeHHbld map. YaenbHas TEIIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopgdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctawioB. JKuakue kpuctawibl. CoBpemeHHble Matepuanbl. I[liaBnenue u
KpUcCTaJIu3aius. Y aenpHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHHE TENIOBOroO OajgaHca.

TexHuueckue yCTpOMCTBA M TMPAKTUUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUM TOJTYyUYEHUS] COBPEMEHHBIX MaTEpUAJiOB, B
TOM YHCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX apOB.

Kunenue npy noHM>XKEHHOM J1aBJICHUMU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUs] KPUCTATMYECKOTO BEIIECTRA.

JleMoHcTpanus KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3MepeHune 0THOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKWid 3apsan. J(Ba BHIAa DIIEKTPUYECKHUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodedHbli JIEKTPUUECKHI 3apsi.
Onektpuueckoe rmone. Hanpsyk€HHOCTh  3iiekTpuueckoro mnojs. IIpuHuun
CYNEPHO3ULUH ANEKTPUUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGora cunm  anekrpocratuueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas MpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne yYCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3€MIJICHUE JJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaAHHBIX TE.

DIIEKTPUUYECKOE TTOJIE€ 3APSIKEHHBIX TEJL.



[IpoBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMDNEKTPUKH B DJIEKTPOCTATUIECKOM IIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOTO KOHIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

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

ONEeKTpUYECKUA TOK. YCJIOBHA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIbHOE, CMEIIAHHOE COEJMHEHUE POBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHUBIEHUE HCTOYHHMKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTO#) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYECKUd TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DNeKTpuUeCcKuii TOK B Ta3zaxX. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuuecknue yCTpOMCTBA M MNPAKTHUYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, HWCTOYHMKH TOKa, OJJIEKTPOHATPEBATEIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIA TNO/, TAThBAHUKA.

Jlemoncmpayuu

N3mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

CMmeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe w3Mepenue snekTpoaBukylen cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.



[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOJAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHnue cMemanHoro CoeJMHEHUSI PE3UCTOPOB.

W3mepeHre 3eKTpOABMKYLIEH CUJIbI UCTOYHUKA TOKAa UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce oCyliecTBIs€TCs C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcamMu MaTeMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, HAy4dHbId (akT, rumnoresza, (u3MUeckas BEIUYHUHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peuieHue CHCTEMbl YypAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runep6osia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKHUE (QYHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKoe BUKEHHE B >KMBOW npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KMBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPDHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUIAKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IUCCOLUALUS,
raJIbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeodOpa3oBaHUE JBHKEHUN C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHus, apoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuoOopBHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC
Paznen 4. DinekTpoanHaAaMHUKAa
Tema 3. Macnummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUSA



[TocTtossHHble  MarHuThl.  B3auMonencTBHE€  TMOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe mnone. Bextop MarmutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MOJed. JIMHMM MarHUTHOM MHAYKIMU. KapThHa JMHUNA MarHuTHON
WHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

MarauTHoe TIOJ€ TPOBOAHHUKA C TOKOM. KapTuHa JHMHUH WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSAMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBJIeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHnia.

SlBneHue BIEKTPOMAarHUTHOM MHAYKIMH. [lOoTOK BEKTOpa MAarHUTHOM
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIAYKIUMUA. 3aKOH JJIEKTPOMArHUTHOMU
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmose. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJI€HHME CaMOMHAYKIMU. OJIEKTPOABWKYIIAsS CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJABUrATENIb, YCKOPUTEIN SIJIEMEHTAPHBIX
YaCTHULl, UHAYKIIUOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

UccnenoBanne AeNCTBUS MOCTOSIHHOIO MAarHATA HA PaMKy C TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
I'apmonnyeckue konebGanus. Ilepuon, wacrora, ammuntyaa U ($asza kojieOaHUM.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YPaBHECHUE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiieHrie YHEPruu NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYEeCKUMU W
ANEKTPOMAarHUTHeIMU KoJjeOanusimu. @Dopmyna Tomcona. 3akoH coxXpaHEeHUS
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux koyieOaHusX. BbIHYX/IeHHbIE MEXaHUYECKHUe
kosneOanus. Pesonanc. BeiHyX/I€HHbBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne yCcTpOHCTBAa M MNPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB Kojie0aTeIbHOH CHCTEMBI (MPYXUHHBIA HIIN
MaTeMaTUYECKUN MasITHUK).

HaGmonenne 3aTyxaronumx KojaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

Hab6monenue peonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPONEePEIayu.

Yuenuueckuii skcnepumenm, rabopamopmule pabomsoi

NccnenoBanne 3aBUCMMOCTH NEPUOJA MaJbIX KOJ€OaHUMN rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

UccnenoBanne mnepeMeHHOro TOKa B IENW U3  IOCIEI0BATENIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbBLE 60IHbL



Mexannyeckue BOJIHBI, yClOBUs pacnpocTpaHeHnus. Ilepuona. CxopocThb
pacnpocTpaHeHus W JiuHa BOJHBL [lomepedHble W NPOJONBHBIE BOJIHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JYYEHHS SJICKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anexkrpomaruutHoii Bonne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIxkana »1MEKTPOMArHUTHBIX BOJH. [IpuMeHeHHEe 3JIEeKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TeNEBUACHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeIbI.

TexHuueckue yCTPOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTpPa3ByKOBasi JIMAarHOCTUKAa B TEXHUKE W MEAMIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpeJIOMJICHHE, TTOJISIpU3aIus, 1udpakius, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToyeuHbI HICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxKHBIN cocTaB Oemnoro cBera. L[Ber.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTosiHUE M ONTUYECKash cuiia TOHKOM JMH3bL. [locTpoenue wn3o0pakeHuil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JTHH3BL. YBETUYCHHE,
TaBaeMoO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(PEpPEHIIUOHHOU
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuronHas pemeérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCUMYMOB TIpM  MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpsamonHEHOE pAacIpOCTPAaHEHHUE, OTPAXKEHHUE M TPEIOMIICHUE CBETA.
OnTruyeckue mpuoopHI.

[TonHoe BHYyTpeHHEE OoTpakeHre. Mojiesib CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mojenu MUKpOCKOTA, TEIECKOA.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI cieMAJILHON TEOPUH OTHOCUTEJIbHOCTH

'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOoM  mexaHuku.  [loctynatsl
CIICLIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILIUI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpAILICHHE
JUTVHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEpruel U UMITYJILCOM PENSATUBUCTCKOW YaCTHULIbl. DHEPrus
MTOKOSI.

Pazgen 7. KanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ORMUKU

®otonbl. Dopmyna [lnanka cBsi3u s3HEprun (POTOHA C €ro YaCTOTON. DHEPrus
U UMITYJIbC (DOTOHA.



OTtkpeiTue u uccienaoBanue Gorodddexra. Onbitel A. I'. CroneToBa. 3aKOHbI

dorordpdexra. YpaBHenue OitHmTerHa ana dotospdexra. «KpacHas rpaHuna»
dboTorddexra.

Hasnenue ceeta. OnwiTel I1. H. JleGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHE: (DOTORIEMEHT,
doTongaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro GoTo3ddekra.

Creroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
[Inanerapnas moxaenb artoma. Iloctymarsl bopa. M3nydeHue U MOTJIOLIECHHE
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DHEPrUu Ha Jpyrou. Busl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBbie cBoicTBa yactull. Bonubl ne bpoiist. KopnyckysipHO-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

TexHudeckne yCTpOCTBA M MPAKTHYECKOE IPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBI KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Hab6monenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHW0  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramMmma-u3IydeHUS.
BinsiHue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HyknoHHas monens sanapa ['eitzenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sijgpa. M30Tomsl.

Anbda-pacman. DIEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacman. [amma-
M3JIy4YeHHUE. 3aKOH PaIMOAKTUBHOTO pacraa.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHblie cuibl. [Jedext maccsl spa.



SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiii peaktop. Tepmosnepubiii cunte3. [IpoGnembl U TEPCHEKTUBBI
AIEPHON SHEPreTUKHA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHI.

dyHaaMeHTadbHble B3auMoAeicTBusA. EAMHCTBO (hr3nueckoil KapTUHBI MUpa.

TexHuyeckne yCTpoMCTBa U IPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TuynK MOHU3HUPYIOIHUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DineMeHTHI ACTPOHOMUM U acCTPOGU3MKH

Oranbl pa3BUTHs acTpoHOMUH. [IpuKIIanHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
ACTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IJIAHEThI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. Conneuynass akTtuBHOCTh. McTtounuk sHeprum ConHua W 3BE3L.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KIacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABIECHUS O MPOUCXOXKACHUU U 3BOIMoUMH CoJIHLA U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. [lonmoxkenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B sSiApax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ia. Paz0eranue rajgakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnsie npobiaemMbl aCTPOHOMHUHU.

Vuenuueckue nabarooenus

Habmronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHHEM KOMITBIOTEPHBIX
NPUIIOKEHUH I OTPEIeNICHUsI TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE c03Be3A1s1 CEeBEPHOIO MOyIIapys U SIpKUE 3BE3/IbI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegunoro [Tyrtu.

O0o01maomee MOBTOPEHUE

Ponb ¢u3uku u acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U 3THUYECKOU chepax AesTEeIbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU



Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PUINYECKON TEOPHUH
B (opMupOBaHMM MPENCTABICHUN O (PUINUECKON KapTUHE MHpA, MECTO
bu3nUYecKor KapTUHBI MUpa B OOILEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBIECHUMN O IPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kilacce ocyuiecTBisieTcs €
Y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMHd MATEMaTHUKH,
OMOJOTUHU, XUMHUH, Teorpadu U TEXHOJIOTUH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3YYEHHUEM METOAOB HAay4YHOIO
MO3HAHMS: SIBJICHWE, HAy4dHbId (akT, runore3a, ¢Gu3MUeckas BEJIUYMHA, 3aKOH,
Teopusi, HAOJIIOJIEHNE, SKCTIEPUMEHT, MOJICIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUUECKUE
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl M MX MPOEKIIMA HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
POU3BOJHBIE DJEMEHTAPHBIX (DYHKIMM, TPU3HAKKA TOM00US TPEYroJbHUKOB,
ompeiesIeHne TUIONIaau TUIOCKUX GUryp u oobEmMa Tel.

buonoeus: »nekTpudeckue SBICHUS B JKHUBOM Tpupojie, KojiebaTeabHbIe
JIBW)KEHUS B JKMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJEC, JCHUCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl O00pa30BaHUS KPUCTAJUIMYECKONW pEHIETKH, CIEeKTPaIbHBIH
aHaJu3.

l'eoepaghusi:  MarHuTHbIE TMOJOca 3€MIIM, 3aJleKd MAarHUTHBIX DY,
doTochEMKA 3eMHOM MOBEPXHOCTH, MIPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonocusa: JTWHUAM DIIEKTPOIIEpENad, TEHEpaTop MEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, paaap, PaAHONPUEMHHK, TEIEBU30P,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAs OITHKA,
coJHeYHas 6arapes.

IINIAHUPYEMBIE PE3VJBbTATHBI OCBOEHHUSA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUSA

OcBoenue yueOHOro mpenmera «du3ukay Ha YpOBHE CpEIHETO OOIIEro
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOCCIICUHUTH JOCTHIKEHUE CIICTYIONTHUX
JUYHOCTHBIX, METAMPEIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JIMUHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3YIAbTAThI OCBOCHUS yueOHOro npeamera «Du3nkay T0MKHbBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYYarOmIMXCsl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH ITO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPAJUIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO



ONbITa M OMbBITA JIEITEIBHOCTH B MPOLIECCE PEalr3allui OCHOBHBIX HAIPaBICHUUN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOrO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIUU 00YyYaOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OPUHSATHAE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX TYMAHUCTHYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX T'Pa)KIaHCKOTO
o011iecTBa, y4acTBOBaTh B CAaMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHu3alliy;

YMEHHE B3aUMOJIEHCTBOBATH C COLMAIbBHBIMUA UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUWE K TOCYJAPCTBEHHBIM CHUMBOJAM, JOCTHKEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OILIEHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OpUEHTHPYSCh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NEeATENIbHOCTU YUEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucymiero Gu3n4ecKoi HayKe;

5) Tpy/10BOro BOCIIUTAHHS:

UHTEpEC K pasNu4yHbIM cepaM MpoPecCHOHATBHON AESITEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyme mpodeccuu u peaan30BbIBATh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTBH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B O0JIACTH
bu3MKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JTI0rH4ecKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONH KYJIBTYPBI, OCO3HAHHE TIIOOAIBHOTO
XapakTepa HKOJIOTUUECKUX Mpo0IeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPY’KAIOIIEH CPEJIC HA OCHOBE
3HAHUS LEJIEeH YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;

paclIMpeHue OmbITa ACATEIBHOCTH HKOJOTMYECKOM HAINpPaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHHUH 10 (DU3UKE;



7) HEHHOCTH HAYYHOI'0 TO3HAHMS:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NICCKOIN HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESITCIbHOCTH, TOTOBHOCTH B IMPOIECCE
M3ydeHUS  (QU3MKKA  OCYIISCTBIATH  NPOSKTHYH W HCCIEAO0BATEIbCKYIO
JEeSATENHHOCTh WHIUBUYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbHI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS
ba3oBblie JJornueckue NecTBUA:

CaMOCTOSATECILHO  (OPMYJNIMpOBATH M aKTyallM3UPOBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpENENsITh IETU JCSITCIbHOCTH, 3aJaBaTh IapaMeTPbl M KPUTCPUU HX
JOCTHKEHUS;

BBISBJISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B  pacCMaTPHBACMBIX
(U3HYECKHX SIBIICHUSX;

pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJIEMBI C yU4ETOM aHajau3a MMEIONTUXCS
MaTePHAJIbHBIX H HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JICITCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIFTATOB
IEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJIMHUPOBATH M  BBIMOJHATH pabOTy B  YCIOBUAX  PEajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBaTe/bCKue AeiCTBUA !

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBHIMU TOHSITHSIMU M METOJAMHU
bu3MIecCKol HAYKH,

BJIa/IETh HaBBIKAMHU YUEOHO-UCCIEAOBATENILCKOM U MMPOECKTHOM NIEATETbHOCTH
B 00acTH (hU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY ITOHUCKY
METOJIOB pelIeHHs 3ajad (U3MYECKOTO COJNEpIKaHMs, MPUMEHEHHIO Pa3IUYIHBIX
METO/IOB ITO3HAHMS,;

BJIQJIETh BUJAMU JCSATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpPETAlMY, MPeoOpa3OBaHUI0 M MPUMEHEHUIO B Pa3UYHBIX YYEOHBIX
CUTYalUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MTPOCKTOB B 00JaCTH (HU3HKHY;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyaJlW3WpPOBaTh 3a/ady,
BBIBUTATh THUINOTE3y €€ pelieHus, HaXOAWTh apTyMEHTHI I JO0Ka3aTeIhCTBa
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MAPaMETPhl U KPUTESPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHUS 3aJaddl  PEe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX IOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;



CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIBHOU
NEATENIbHOCTH, B TOM YHUCJIE IPU U3YYECHUU (PUBHKY;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIbIT;

yMETh TIEPEHOCUTh 3HAHUSA MO0 (U3UKE B MPAKTUYECKYHO OO0JaCTh
KU3BHEICATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICHU, MIpeJjIaraTh OPUTHHAIBHBIC TIOIXOAbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.
Pab6ora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMU TOJyuyeHUs] MHGOpMAIUU (PU3UUECKOTO COACpKaHUs U3
UCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYIICCTBISATh TOWCK, AaHAJIM3,
CHUCTEMATH3allUI0 W HWHTEpIpeTalui0 HHGOpMAlUU Pa3IUYHBIX BUIOB U (PopM
peICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTh UH(POPMAITUH;

UCIIONIB30BaTh  CPEACTBA  WH(OPMAIIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3AIMOHHBIX
3a71ad ¢ COOJIOJICHHEM TpeOOBaHUN HAProOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYpCOCOEPEeKeHHsS, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMaIIMOHHON 0€30TMacHOCTH;

co3laBaTh TEKCThl (PU3MYECKOrO COJAEpk aHUS B PA3IUYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHMsI HH(OPMAIIU U 1IeJIEBOM ayJAUTOPUH, BHIOUPAs] ONTHUMAIBHYIO
dbopMy npecTaBIeHUs U BU3yaTU3AIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISITH OOIIEHUE HAa YpOKax (PU3MKU U BO BHEYPOUHOU JIESITEIILHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallid W  CMSr4ath
KOH(JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUN C YYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJUJIEKTHUBA;

OpUHUMATh [EJIM  COBMECTHOM  JESTEIbHOCTH, OpPraHUW30BBIBATH U
KOOPJIMHUPOBATH JECUCTBUA IO €€ JIOCTUKEHUIO: COCTABJATH IUIAH JIEHCTBHM,
pacupenensiTh poyim ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYKIAaTh PE3yIbTAThI
COBMECTHOM padoThI;

OLICHMBAaTh KaueCTBO CBOEr0 BKJAJa MU KaXJOr0 yYaCTHUKA KOMAaHJbl B
001U pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;



npeajiaraTb HOBBIE MPOEKThI, OLIEHMBATh HJIEU C TMO3ULHUA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYalUAX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHHBepcajibHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITH MO3HABATENbHYIO JIESITENIBHOCTh B 00JacTH
(GU3MKM W acTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh MU (HOPMYIHPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSTEJIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKON paboThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

JienaTh OCO3HAHHBIA BBIOOP, aprymMeHTUpOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIbIT;

CIocOOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO DJPYAMIMH B 00JACTH
(u3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBIA U KYJIBTYPHBII YPOBEHb.

CaMOKOHTPO/Ib, 3MOIIHOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEJISIM;

BIAJIETh  HaBbIKAMM  II03HABATEJIBbHOM  pediaeKkcuu Kak  OCO3HaHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HX pe3yJIbTaTOB MU
OCHOBAHMU;

UCMOJIb30BaTh NPUEMBI pedIeKCuu JUIs OLEHKU CUTYyalluu, BbIOOpa BEpHOTO
peleHus;

YMETh OLICHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHU)KCHHIO;

OPUHUMAaTh MOTHBBI M apryMEHTHl JPYTUX [pPH aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

NpUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBl JpPYTUX NpPHU aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

NPHU3HABATh CBOE NIPABO M MPABO APYIMX HA OIIMOKH.

B nponecce NOCTHKEHHUS JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS MPOrPaMMBI
no ¢(u3uke nAIS YPOBHA CpenHero oOmiero ooOpa3oBaHusi y OOydYaroIIUXCs
COBEPIIEHCTBYETCS AMOLIMOHAJIbHBIN UHTEIJIEKT, MpeAnoIararoIi
c(hOpMUPOBAHHOCTb:



CaMOCO3HaHUS, BKIIFOYAOIIETO CIOCOOHOCTh TOHUMATh CBOE IMOIMOHATIBLHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEIEHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATHLHBIM U3MEHECHUSM | MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO TICIIA U
yCIiexXy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE JICHCTBOBATh HMCXOAS W3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIBLHOE COCTOSTHHUE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO M COTIEPSKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKJITIOUYAIOIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh HHTEPEC M pa3perniaTh KOHQIUKTHI.

INPEJIMETHBIE PE3YJBTATHBI

K konmy oOyuyenus B 10 Kjacce mpeaMeTHbIC pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYYAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MeCTO (PU3MKK B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KapTUHBl MHUpPa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B MPAKTUIYECKON JEATSIbHOCTH JIFO/ICH;

YUUTHIBAaTh TPaHUIIBl TMPUMEHEHUS U3YYCHHBIX (PU3MYECKUX MOJIeTeH:
MaTrepuajgbHas TOYKa, MHEpIMaIbHas cucTeMa oTcuéTra, abCOII0THO TBEPAOE TEO,
UjeaTbHBIN Ta3, MOJCIN CTPOCHUS Ta30B, KUIKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUM 3apsi]l IPU pelIeHUU HU3NISCKUX 3a/1a4;

pacrio3HaBaTh (pU3HYECKUE SIBICHUS (IIPOIECCHl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KUHETHUUECKOW TECOPHHM CTPOCHHS BEIIECTBA U
ANICKTPOJIMHAMUKHU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TaJEeHHUE TEN, JABWKCHHE II0 OKPYXKHOCTH, HHEPIIHS,
B3auMoielicTBUE Tell, nu(Gy3usi, OPOYHOBCKOE JBIKCHHUE, CTPOCHUE JKHIKOCTEH
1 TBEPJBIX TEJI, K3MCHEHUE 00bEMA TEJI TIPY HarpeBaHUM (OXJIAXKICHUH ), TEIIIOBOEC
paBHOBECHE, HCIIAPCHHE, KOHJICHCAIMs, TUIaBJICHUE, KPHCTAUIA3AIlUs, KUIICHHE,
BJI&YKHOCTb BO3/1yXa, TIOBBIIICHUE JIABJICHHS ra3a IMPH €ro HarpeBaHUH B 3aKPHITOM
coCcylie, CBS3b MEXKAY IIapaMeTpaMH COCTOSHHSI Ta3a B  H30IpoIeccax,
AIICKTPHU3AIUS TEJl, B3aUMOCHCTBHE 3aPsI0B;

OMHUCBHIBATh MEXAHWYECKOE JIBM)KCHHE, HCIOIB3YyS (U3NUSCKUE BECITHMYHHBI:
KOOpJAWHATa, MyTh, INEPEMEIICHHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHJa,
UMITYJIbC T€JIa, KMHETHYCCKAs DHEPTHs, MOTCHIIMAIbHAS dHEPTHs, MEXaHUYCCKas
paboTa, MeXaHWMYeCKas MOIIMHOCTh, IIPH ONHCAaHWW IPABHIBHO TPAaKTOBATh
(U3UYECKHIA CMBICII HCIOJB3yeMbIX BEIWYMH, MX OOO3HAYCHHS W €IUHHIIB,



HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY C JAPYTHMH
BEIIMYNHAMU;

OMKCHIBATh M3yYCHHBIC TEIUIOBHIC CBOMCTBA TEN W TEIJIOBBIC SIBJICHUS,
UCTONb3ysd (U3MYECKUE BEJIMYMHBI: JaBJIEHUE Tas3a, TeMmIepaTypa, CpeaHss
KHHETHYECKAsl SHEPTHs XaOTHUYECKOTO JIBWIKEHUS MOJICKYJ, CpEIHEKBaIpaTHIHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSSI HSHEprusi, paboTa rasa,
KOd(pUIIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOIO JIBUTATENsl; MpPH ONUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKHH CMBICT HCIOJIB3YEMbIX BEIUYHH, WX
000O3HAUEHUST W CAWHMIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIUEC JIAHHYIO
(U3HUECKYIO BEIMUUHY C IPYTUMHU BEITUYUHAM;

OMUCHIBATh U3YUYCHHBIC JICKTPUUECKHUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHUE
SBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UYECKUE BEIUYHMHBI: dJIEKTPUUCCKUN 3aps,
ANIEKTPUUYECKOE TOJIe, HAMPSXKEHHOCTh TOJIs, TOTEHIIMAN, PA3HOCTh MOTEHIINAJIOB;
NpH OINWCAaHWW TPABUIBHO TPAKTOBAaTh (DH3UYCCKUN CMBICT HCIOIb3YEMBIX
BCJIMYMH, WX OOO3HAUYCHUS W CIUHUIILI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTaHHYI0 (U3HYECKYIO BEIMUHUHY C JIPYTHUMH BEIIMYNHAMU;

aHAJTM3UPOBATh (PU3UYECKHE TPOIIECCHl U SBJICHUS, UCIOIB3YA (PU3HUECKUE
3aKOHBI U MPUHIIUIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHUS UMITYJIbCa,
IPUHITMIT CYTIEPIIO3UIIMU CWUJI, NPUHIMI PaBHOIPABUS HWHEPIUATIBHBIX CHCTEM
oTCcuéTa, MOJIEKYIIPHO-KMHETHYCCKYIO TEOPHUIO CTPOCHMsI BEIIEeCTBa, Ta30BBIC
3aKOHBI, CBSI3b CPEeIHEH KMHETHYECKOW SHEPTUU TEIUIOBOTO JIBHIKEHHUS MOJIEKYJ C
a0COJIFOTHOW TeMIepaTypoH, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHCHMUsI
ANIEKTPUUYECKOT0 3apsiaa, 3akoH KymoHa, mpw 3TOM pasinyaTh CIIOBECHYIO
bopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpaKEHWE U YCIOBHUsS (TpaHUIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSICHSATh OCHOBHBIC TMPHUHIUIIBI  ACHCTBHS MAIllMH, NPHOOPOB U
TEXHUYCCKUX YCTPOMCTB; pa3audaTh yCIOBHS MX 0€30MMacHOr0 HMCIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCICIOBAHUIO (U3UYCCKUX SBICHHN U
MPOIICCCOB C HCIOJIB30BAaHUEM TPSIMBIX M KOCBEHHBIX HM3MEPEHUM, TPH 3TOM
dbopmynupoBaTh mpodJaeMy/3amady W THUIOTE3y Yy4eOHOTO 3KCIEePHMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEIOKEHHOTO OO0OpYAOBaHHWS, IPOBOJIUTH OIBIT H
(GbopMyITHPOBATH BHIBOIHI;

OCYIIECTBIIATH MPSIMbIC ¥ KOCBEHHBIC M3MEPEHUS (PU3MUCCKUX BEITUYHH, ITPU
ATOM BBIOMPATh ONTUMAJBHBIA CIIOCOO0 M3MEPEHHS W HCIIOIb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIICIOBATh  3aBUCUMOCTH  MEXAYy  (HU3WYCCKHMMH  BCIIMYMHAMH  C
HCIIOJIb30BAaHUEM TPSMBIX H3MEPCHHH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,



(dbuUKCUpOBaTh PE3yIAbTAThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B
BUJIe TaOIUIl U rpadUKOB, JEJIaTh BBIBOJBI [0 PE3YJIbTaTaM UCCIIECIOBAHMUS;

co0Jiro1aTh MpaBwia 0E30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax y4yeOHOro DSKCIEPUMEHTa, Yy4eOHO-UCCIETOBATENbCKON W MPOEKTHOU
NEATeIbHOCTU C MCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JaOOPaTOPHOTO
000py10BaHMUS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIIONb3Ys (U3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4u
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIUMYUHBI U (POPMYJIBI,
HEeoOXoAuMbIe NIt €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIEHWBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUsI (PU3NUECKON BETUYUHBI;

peliaTh KaYeCTBEHHBIE 3a/1a4l: BHICTPAUBATH JTIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PaCCYXKJICHUH C OMOpOM HAa HM3YYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTU U
dbu3uvecKue sIBJICHNUS,

UCIIONIB30BaTh ~ TPU  PEIICHMHM  y4eOHBIX  3aJad  COBPEMCHHBIC
UH()OPMAIIMOHHBIC TEXHOJOTUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIIUN
U TIpEJICTaBJICHUS Y4eOHOW M HAYyYHO-TIOMYJSpHOW MH(pOpPMAIUH, TTOTYUYEHHOU W3
Pa3IMYHBIX KICTOUHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJIy4yaeMyr0 HH(OpMaIIHIo;

PUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOUIErO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS 1O (PU3UKE B MOBCEAHEBHOW KU3HU
Uil o0ecrieyeHus: 0€30MacHOCTH MpU OOpAIEHUH ¢ MPUOOpaMU U TEXHUYECKHUMU
yCTPOMCTBAMU, JIJIsi COXPAHEHUS 3J0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
NOBEJECHUS B OKPY’KaIOIIEH Cpeae;

pabotaTe B TpyNIle C BBHIMOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAIMOHAIBEHO pPACHpPENEsaTh OOSI3aHHOCTH W
IJIAHUPOBATh JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K konmy oOyuenuss B 11 kiacce mpeamMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJOTHH, B NPAKTUYECKOW AECATEIBHOCTH JIFOAECH, LIEJIOCTHOCTh U €IUHCTBO
duznuecKkor KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
TOYEYHBIN JIEKTPUUECKHUM 3apsl, Jyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHAs
MOJIelb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa MpU pelieHuu (U3NYECKHUX
3aj;ay;



pacro3HaBaTh (QuU3NUECKUe SIBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHN U KBAHTOBOM (DU3UKU: IIEKTpUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMArHUTHasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJIHUK C TOKOM U JBWXKYIIUHUCS 3apsii, AJIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE PpACIPOCTPAHEHHE CBETA, OTPAXKEHUE, MpPEeIOMIICHHE,
uHtepdepeHnus, audpakuus ¢ MOOJsSpU3alUs CBETa, JUCIEpPCUsl CBETa,
dotoanektpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CIHEeKTpa aToMa BOJOPOJia, €CTECTBEHHass W HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

OMHUCHIBATh W3YYEHHBIE CBOMCTBA BeEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHEHIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTh  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJIEHUS (TIPOILIECCHI), HWCIMOIB3YsAd (DU3NUYECKUE BEJIUYUHBI:
ANEKTPUUECKHUI 3apsll, cUjia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJABIKYIAs cuiia, paboTa ToKa,
WHIYKIUST MarHUTHOTO Toyisi, cujia Awmrmepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, SHEPrusl JJICKTPUUYECKOI0 W MArHUTHOTO TIOJIeH, MEepHoJ M YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpE, 3apsii M Cujla TOKa B Ipoliecce
TFapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pacCTOSHHE H
ONTHUYECKasl CHUJla JIMH3bI, MPU OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUI
CMBICIT HCIOJIb3YEMbIX BEIUYHH, UX OO0O3HAUCHHS U EIAUHUIIBI, YKa3bIBaTh
(dopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYHMHY C JIPYTUMU
BEJIMYMHAMUY;

ONKUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
(dusznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, YHEPTUS U UMITYJIbC (DOTOHA, IEPUO]T TIOTypacaga, SHEPTUS CBIA3U
aTOMHBIX SIIEP, TPU OINMCAHWU TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICIH
WCIIOJIb3YeMbIX BEIIMYWH, WX OOO3HAYEHHUS W €JMHUIIbI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NYECKON BETMIHHBL

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajlIeIbHOTO
COCOMHEHUS TNPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKOH BIEKTPOMArHUTHOU
WHIYKIHWH, 3aKOH MPSMOJMUHEHMHOTO PacrnpOCTpPAHEHUsI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe DiHmITeHa mis Gorodddexra,
3aKOH COXPAaHEHHUS! SHEPruH, 3aKOH COXPAHEHUS HMMIYJbCA, 3aKOH COXPaHEHHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPaHEHUsI MacCOBOr0 uucia, moctynaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmajia, Ipu 3TOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPEIEISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHna;

CTPOUTh W OIKCHIBATh H300paXKCHHE, CO3/1aBaeMOE€ IIOCKHUM 3EpKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHM: TPU STOM
dbopmynupoBaTh mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OIBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBINH CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJIb30BAaHUEM
NPSIMBIX HM3MEPCHHH: TIPH OTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DHKCHUPOBATH
PE3YJIBTAThl MOJYYCHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TaOJIUI] U
rpaduKoB, JeaTh BEIBOIBI IO pe3yjIbTaTaM UCCIICIOBAHMS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiatb pacy€THhIE 3a7aud C SBHO 3aJlaHHOM (DU3MYECKOM MOJIENbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 3aJa4H
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3UUYECKON BETUUMHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPANBATh JJOTUYECKA HETPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH JJI TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIIU
Y TIPE/ICTaBIICHUS Y4eOHOW W HAy4IHO-TIOMYJISIPHOW MH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPUHIIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOUCTB, pa3indaTh yCIOBUS MX O€30MACHOTO HUCIONIH30BAHUS B MMOBCEIHEBHOMN
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHUCKUX U 3apYOCIKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOMIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCIIONb30BaTh TEOPETHUECKHE 3HAHWA N0 (U3MKE B MOBCEAHEBHOW >KMU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOPAMH M TEXHUUYECKUMHU
yCTPOWCTBAMU, JUISI COXPAHEHHS 3[JOPOBBSI U COOIIOJICHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpymNe C BBHIMOJIHCHWEM pPA3IUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAeisiaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pACCMATPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 o 2
FISHICA T METOART HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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 pazneny

24

Paznen 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBINM 2neKTpudecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJANHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHST https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHndecKkue 1 IeKTPOMarHuTHBIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue 1 JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEIMATIBHOW TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 httos://m.edso0.ru/7f41c97c
4.2 Crpoenune atoMa 4 bubnuoreka [IOK



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tlfrfsnlpll ;f:(;::)g r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})/K Bl HO?lj)Hal,:)HI/ISI 1 bubmorexa HOK
v 8 https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nBrokeHusd. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnunoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJTMHEWHOE 1 bubnunoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKoOpeHue 1 bubmuoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

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

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

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bubmmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

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

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



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

3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

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

59

Pe3epBHblit ypok. KonTposibHas
pabota o Teme "DaekTpoauHaMuka /
Bcepoccuiickas mpoBepodHas paboTa

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

60

O6o06maromuit ypok
«nexTpoanHamuka» / Becepoccuiickas
npoBepoyHas paboTa

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

61

DneKTpOHHAs IPOBOAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COIPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOJUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTpUUECKUU TOK B BaKyyMe.

62 . 1
CBouCTBa IEKTPOHHBIX ITYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U

63 IpUMecHast MpoBoauMocTh. CBoKCTBa 1 bubnuorexa [JOK
p—~n-nepexoa. I1oynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOOpHI
DNEeKTpUUYECKUU TOK B PACTBOPAX U

64 pacIuiaBax 3J€KTPOJIMTOB. 1 bubnnorexa [JOK
DNEeKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKkTponu3
DJIEKTPUYECKUH TOK B ra3ax.

65 CamMOoCTOSITENNbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DNEeKTpUYECKUE MPUOOPHI U

66 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KounTponbnas pabota o teme

67 «Onekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
aieKTpuueckuid Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PesepBHblit ypok. O6o0maromuii ypok bubnunoreka [JOK

68 1
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsbI padoThI pecypest
[TocTostHHBIE MAarHUTHI B KX

1 B3auMo/ieiicTBe. MaraurHoe 1oJie. 1 bubmmoreka [{OK
Bexktop marHuTHOM MHAYKUMHA. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpoOMar HUTHOM



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

nHaykuuu Papanes

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

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

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



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
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHE aCTPOHOMUM. Buj
3B€31HOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [Iyre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTBHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o6maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb




¢busnveckoit Teopuu B GOpPMHUPOBAHUHT
NpeacTaBiIeHU 0 PU3nIecKoi
KapTUHE MHpa

Oo6o06maromuit ypok. Mecto
65 (bu3n4ecKoil KapTUHBI MHpa B 001IeM
psAly COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66 PesepBHbIl ypok. MarautHoe noie.

DneKTpOMarHuTHasE WHIYKITUS

Peseprubiit ypok. Ontuka. OCHOBBI
67 CHCIHATEHON TeOpHH
OTHOCUTEIBHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DNeMEeHTHI aCTPOHOMUH U

acTpopU3UKHU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM 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
(hopMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTH, B IPAKTHYECKON JEATEITBHOCTH

monen

10.2

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (U3NUYECKUX MOJIENIEH:
MarepuaiabHas TOYKa, WHEpIUalIbHAas CHUCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UACAIbHBIN Ia3; MOJEIN CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM JIIEKTPUYECKUN 3apA]l — IpPU PEIICHUH

(buznueckux 3aaa4y

10.3

Pacno3naBath pusmyeckue siBiueHus (Ipouecchl) U OOBACHIATh UX Ha
OCHOBE 33aKOHOB MEXAHMKH, MOJEKYJISIPHO-KMHETUYECKOW Teopun
CTPOEHMsI BellecTBa W  DJIEKTPOJUHAMMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MNpPSIMOJMHEHHOE IBUKEHHE, 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), TEMJIOBOE paBHOBECHE, HCIIApPEHHE, KOHJAEHcalus,
IUIaBJICHUE, KpUCTAUIM3alMsl, KUIEHHE, BIIAXHOCTh BO3]yXa,
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 JIBMJKEHHE, HCHONb3Yys (U3NYecKue
BEJIMYMHBI: KOOPJIMHATA, MyTh, IepeMelleHHe, CKOPOCTh, YCKOPEHHE,
macca Tela, CHJa, MMIYIbC Tela, KHUHETHYecKas SHeprus,
NOTEHIMAJIbHAsT JHEeprus, MexXxaHuueckas paboTa, MeXaHudeckKas
MOIITHOCTh; U ONHCAHUM NMPABUIBHO TPAKTOBATH (PU3UUYECKUN CMBICI
UCTOJb3YeMbIX BEJIWYMH, UX OOO3HAueHHs] M €IUHMIBI, HaXOJUTh
(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. JAABJICHHUC Tasa,




TEMIIepaTypa, CpPEeAHsSsT KHHETHYCCKash OSHEPIrUs XaOTHYCCKOTO
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 BEIHYMH, WX OOO3HAUCHUS W CAMHHUIBI, HAXOJHWTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU

BCJINYMHaAM

10.6

OnuceiBaTh M3y4EHHbIE JJIEKTPUYECKHME CBOWCTBA BEIlIECTBA U
JNIEKTpUYECKHE  sBJIEHUS  (MpOLECChl), MCHONb3yd (U3HUECKUe
BEJIMYMHBI:  DJEKTPUUECKUH  3apsia,  DJIEKTPUYECKoe  TOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMAN, Pa3HOCTh NOTEHLUAIOB; MpH
OTMCAHWUU MPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HUCIIOJIb3yEMBIX
BEJIMYMH, WX OOO3HAYEHMs] M €IWHULBI, YKa3blBaTh (OPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU

BEIMYMHaAMU

10.7

AHAJIIN3UPOBATH (bl/ISI/I‘-IeCKI/Ie OpomecCbl MW ABJICHHA, MCIIOJIb3yAd
(u3uYecKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TaroTeHus, |, Il
u Il 3axonsr HploTOHA, 3aKOH COXpaHEHUS] MEXaHWYECKOW SHEPIHH,
3aKOH COXPaHEHUsI UMITYJIbCA, IPHHINI CYIIEPIIO3UIINU CHJI, TTPUHITHIT
paBHOIIPAaBHS ~ HMHEPIHMAIBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-
KUHETHYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHel KHHETUYECKON SHEPrHH TEIJIOBOTO JBIDKECHHUS MOJIEKYT C
a0COJIIOTHOW TEeMITEpaTypo, MEpBBIA 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHs JJIEKTPHUYECKOTo 3apsia, 3akoH KyinoHa, mpu 3Tom
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPQYKEHUE U YCIOBUS (TPaHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHBIE IIPHUHIUIIbBI HeﬁCTBHﬂ MaliuH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jiindatb YCIOBHUA HUX 0€e30I1acHOTO

HCIIOJIb30BaHUs B HOBCCI[HCBHOﬁ 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 U3  MPEII0KEHHOTO

O60py,Z[OBaHI/I$I, IMPOBOJAUTH OIIBIT U (I)OpMyJ'II/IpOBaTB BBIBObI

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 HOl"pGI.HHOCTCfI I/I3MepeHHﬁ




10.11

HccnenoBaTh 3aBHCHUMOCTH MEXKIY (PHU3MUECKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHHUM; IIPU 3TOM KOHCTPYUPOBATh
YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYYCHHOH 3aBHCHMOCTH
(u3NYeCKUX BEIMYUH B BUAE TaONUI U TPapHUKOB, A€IaTh BHIBOJABI O

pe3ysibTaTaM UCCIIeOBaHUs

10.12

CobOmomat  mpaBwia  0Oe30macHOro  TpyJa IpU  IPOBEACHUU
UCCIIEJIOBAaHUM B  paMKax y4yeOHOro OJKCIEpUMEHTa, Yy4eOHO-
MCCIIEI0OBATENIBCKOM M IPOEKTHOM JAEATEIBHOCTH C HMCIOJb30BaHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PyI0OBaHUS

10.13

Pemate pacu€rHbie 3a7auu ¢ SBHO 3a/JlaHHON (DU3UYECKON MOJIECIIbBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHbI M TPHUHIMIBI; Ha OCHOBE aHajIu3a
YCIIOBHSL  3a7aud  BBIOMpAaTh  (PU3WYECKYIO MOJENb, BBIACIATH
(dbuzuveckue BeTMYUHBI U (POPMYIIbI, HEOOXOAUMBIE I €€ pereHus,
MIPOBOJIUTH PACUYETH M OLIEHUBATh PEATLHOCTH MOTYICHHOTO 3HAYCHUS

(hbM3UYIECKON BETMIHHBI

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

Hcnonb3oBath mpu  pemieHMHd yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
WHTEpIpeTalii U MPeJCTaBICHUs y4eOHOW U HAaY4YHO-TIOMYISIPHOMN
nH(pOopMaLUY, MOJYYEHHON U3 pa3MUYHbIX MCTOUYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOILIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonps3oBaTh TEOpEeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEAHEBHOM
YKU3HU I obecrieueHns 6€30MacHOCTH MpU OOpalleHnH ¢ MpudopaMu
U TEXHUYCCKHMMH YCTPOMCTBAMHM, JJISi COXPAaHEHUS 3I0pPOBbS U

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
00s3aHHOCTH M IUJIAHUPOBATh JESITENBHOCTh B HECTaHJAPTHBIX
CUTYyalMsX, aJeKBATHO OIIEHHWBATh BKJIAJ KaXJOr'0 M3 YYaCTHHUKOB

TPYIIBI B pELIEHHE pacCMaTPUBAEMON PO OIIEMBI

11 KVIACC




Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHET 0 06mer0 06pa30BaHI/Iﬂ
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JleMoHCTpHpOBaT, Ha TpUMEpax poidb W MecTo (u3uKu B
(hopMHpOBaHHH COBPEMEHHOW HAyYHOW KAPTHUHBI MHpA, B PA3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTM, B MPAKTUYECKON AEATEIbHOCTH

JIOEH, LETOCTHOCTh U €IMHCTBO (PU3NYECKON KAPTUHBI MUPA

11.2

Y4uThIBaTh I'PaHULBl TPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIENIEH:
TOYEYHBIN JJIEKTPUYECKUM 3apsj, sepHas MOJENIb aTOMa, HyKJIIOHHas

MOJIeJIb AaTOMHOTO si/ipa MpU pelIeHNH (PU3NUECKUX 33134

11.3

PacnioznaBate (usnueckue sBieHus (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  JJIEKTPOJMHAMUKMA W  KBAaHTOBOW  (DH3HKH:
ANIEKTpUYECKass TPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBIE MarHuTOB,
AIIEKTPOMArHWTHasE WHAYKIMS, JeHCTBHE MArHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM H JABIKYIIMWCS 3apsijl, JJIEKTPOMarHUTHBIE
KoeOaHWs W BOJIHBI, MNPSMOJMHEHHOE pPACIpOCTpaHEHHWE CBETa,
OTpaXEHUE,  TpeJoMJIeHHe,  uHTepepeHnus, audpakuus U
TOJIIpU3aIlis CBETa, AUCHEpcHsl cBeTa, (hoTolnmekrpuyeckuii dddexT
(boToapdexT), cBeTOBOEC MaBleHHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIeKTpa aToMa BOJOPOJAa, €CTeCTBEHHass W  HCKYCCTBEHHas

PaauO0aKTHBHOCTDb

114

OnuceiBaTh  H3Y4YEHHBIE CBOMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMYHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sIBJIEHUs (TIPOILIECCHI), HCIOJIBb3YS
(¢u3nueckue  BENMYMHBI:  DJCKTPUUECKUH  3apsal, Ccuila  TOKa,
ANIEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pa3HocTh noTeHmuanos, DJIC, paboTa TOKa, MHAYKIHMS MarHUTHOTO
noyig, cuwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTH KaTYIIKH,
SHEpPrusi ANEKTPUYECKOT0 M MAarHUTHOTO TMOJIeH, MepuoJ M dYacTtoTa
Kosie0aHuil B Koyie0aTeIbHOM KOHTYpE, 3aps/l U CHJia TOKa B Ipoliecce
TapMOHUYECKHIX ANEKTPOMAarHUTHBIX KOJICOaHMUIA, (doxycHoe
paccTosiHie W ONTHUYeCKas CHJIa JIMH3BI, MPU OMUCAHUU MPABUIBHO
TpPakTOBaTh (PUIWYECKUH CMBICT HUCIHOJB3YEMBIX BEIMYUH, UX
0o003Ha4YeHHs] M EOUHMIIBI; YKa3blBaTh (OPMYJBI, CBS3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BETMUUHY C IPYTUMU BEJIUYMHAMHU

115

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC SABJICHHA U IMMPOLECCHI, UCIIOJIb3YH

(I)I/ISI/I‘-IGCKI/IC BCJIMUYUHBI: CKOPOCTH JJICKTPOMAIrHUTHBLIX BOJIH, AJIMHA




BOJIHBI M 4YaCTOTa CBCTA, OSHCPIUA U HUMIIYJIbBC q)OTOHa, nepunon
nmoaypacnaaa, OSHEpPTrusd CBA3UM ATOMHBIX AACP, MOpPU OIMMCAHHUU
MIpaBHUJIbHO TPAKTOBATb (1)I/I3I/I‘-IGCKI/II71 CMBICJI UCITIOJIB3YCMBIX BCIIMYHH,
nX 0003HAYEeHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJH)I, CBA3BIBAOIINEC
JaHHYIO (bI/I?;I/I‘ICCK}’IO BCIIMYUHY C APYTUMHU BCIIMYHMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NICCKON BEITHMIUHBI

11.6

Ananmm3upoBath (U3NYCCKHE TMPOMECCHl W SIBJICHUS, WCIIONb3Ys
¢usnueckue 3aKOHBI W OpUHOUMNBEL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO U MapajuIeIbHOIO COEIUHEHUsSI IPOBOJHHUKOB,
3aKkoH /[xoyns — JleHna, 3akOH 2J€KTPOMarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHENHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUSI CBETA,
3aKOHBI ~ TIPEJIOMJICHUSI  CBETa, YypaBHEHHWE  OWHINTEHHA  JJIA
dboTodddexra, 3aKOH COXpAaHEHHS DOHEPrUU, 3aKOH COXpPaHCHHS
HMMITyJIbCa, 3aKOH COXPAHEHMS JJIEKTPUUYECKOTO 3apsja, 3aKOoH
COXpaHEHUs ~ MaccoBOro  4ucia, mnoctyinarel bopa, 3akoH
paIMoOaKTUBHOTO pachaja; TMpud 3TOM pa3jinyaTh  CJIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBHIPAKEHUE U YCIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HAImpaBJICHUEC BCKTOpa HWHAYKOUHW MAarHuTHOI'O II0JIA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

Crpoutrb ¥ ONHUCHIBaTH H300pa)K€HHE, CO3/l1aBaeMO€ IJIOCKUM

3€pKajJoM, TOHKOM JINH301

11.9

BBINONMHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IIPOIIECCOB C MCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHUN; MPH
atoM (opmyaupoBaTh MpobiemMy (3amady) M THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIJIOKEHHOTO

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

11.10

OCYH_[CCTBJ'ISITL OpsAMBIC W KOCBCHHLIC H3MCPCHUA (1)H3H“I€CKI/IX
BCIIMYHH; IIpU 3TOM BBI6I/Ip8.TB ONTUMAJILHBIA CIIOCO0 HU3MCPCHHUA U

HCIIOJBb30BaTh U3BCCTHBIC MCTOAbI OLICHKHU HOFpeHlHOCTeﬁ HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH C HCIOJIb30BaHUEM
OpSIMBIX ~ M3MEPEHUM; TpU OITOM KOHCTPYHpPOBaTb YCTAaHOBKY,
(GUKCUpOBaTh pPE3YAbTATHl MOJYYEHHOM 3aBUCUMOCTH (PH3UUECKUX
BEJIMYMH B BHJIE TaOIUIl U TpadUKOB, IeaTh BBIBOIbI [0 pe3yabTaTaM

HCCIICA0BAaHUA

11.12

CobOmronate mpaBuiia 0€30MaCHOTO TpyAa MpH  MPOBEACHUU
uccleoBaHU B paMKax Y4eOHOTO OKCIEpHMEHTa, Yy4eOHO-

HCCIEI0BATEIbCKON HpOCKTHOﬁ ACATCIBHOCTHU C HMCIIOJIb30BAHUEM




M3MEpPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PyI0BaAHUS

11.13

Pemate pacuérHbie 337a4u ¢ SBHO 3aJaHHOUN (pU3MUYECKOW MOJENBIO,
HCIIOJIb3YA (bPISI/I‘ICCKI/IC 3aKOHbI W NPUHLUIIBI; HAa OCHOBC aHalin3a
YCI10BHUA 3aJa4du BI)I6I/IpaTI) (1)I/I3I/I'-I€CKyIO MOACIb, BBIACIATH
(usnyeckre BENMYUHBI U (OPMYJIBI, HEOOXOAUMBIE IS €€ PEIIeHUs,
IMPOBOAUTH paC‘-IéTI)I U OOCHHMBATH PCAJIbHOCTDH IMOJIYYCHHOI'O 3HAUYCHU A

(bM3HUECKON BEIIMYNHBI

11.14

Pemats Ka4ueCTBEHHbBIE 3a1a4u: BBICTPaNBaTh JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LEMOYKY PACCYKICHUN C ONOPOW HA M3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJICHUA

11.15

Hcnonb3oBarh mnpu  pemeHud  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOUCKA, CTPYKTYpUpPOBaHMS,
WHTEpIpeTali U MpPeJCTaBICHUs y4eOHOW U HAay4YHO-TIOMYJISIPHOMN
nH(popMalUY, MOJYYEHHON W3 pazIUYHbIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJy4aEMYI0 HH()OPMAIUIO

11.16

OOBSACHATh MPUHLUIBI NEHCTBHUS MAalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS 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 obecrieueHns 6€30MacHOCTH MpH OOpaIleHny ¢ MpudopamMu
U TEXHUYCCKHMMH YCTPOWCTBAMHM, JIJISI COXPAHEHHUS 3I0pOBBS H

CO6J'IIO,Z[CHI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHUS B Oprmammeﬁ cpeac

11.19

PaGortath B rpymme ¢ BBIIOJHEHUEM Pa3JIMYHBIX COLHAIBHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  TpyMNIbl,  pPalMOHATBHO  paclpeneisTh
00s3aHHOCTM ¥ IUIAaHUPOBATh JIEATENILHOCTh B  HECTaHJAPTHBIX
CUTyallUsIX, aJeKBATHO OLIEHWBATh BKJAJ KaXJOTO W3 YYACTHHUKOB

TPYIIIBI B PELlIEHHE pacCMaTpruBaeMOi mpoOiIeMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro

3JIEMECHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TO3HAHU A

11

®usnka — Hayka o npupoxae. Hayunsie
METO/Ibl MIO3HAHMS OKpY>Karolero mupa. Posb
JKCIIEpUMEHTAa W TEOpUM B  Ipolecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QU3NYECKUX SBICHUU U
npoiieccoB. Hayunsie runoressl. @uznueckue
3aKOHBI U TEOPHH. [ paHUIIBI MPUMEHHUMOCTH
bu3nIecKux 3aKOHOB. [TpunaTIHI
COOTBETCTBUA. Poib W MecTo (QU3MKH B
GbOpMHUPOBAHMHM  COBPEMEHHOW  HAYYHOU
KApTUHBI MHpa, B MPaKTUYECKOU

NEeITEIbHOCTH JI0IEN

MEXAHHKA

###HPari#KIUHEMATHKA

2.11

MexaHndeckoe JBHKCHUC. OTHOCHTEIILHOCTD
MEXaHUYCCKOI'O IBHMXKCHHUA. Cucrema otcuéra.

Tpaektopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpedHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepUuaIbHOW TOYKH, UX MPOEKIHH HA OCHU
CUCTEMBI KOOpAMHAT. Crnoxenue

nepeMemeHI/Iﬁ H CJIOXKCHHUC CKOpOCTCﬁ

2.1.3

PaBHoMepHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIKECHHE. I'paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u nepeMeleHus

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU

2.1.4

CBoOoHOE najieHne. Y CKOpeHne cB0OOOTHOTO

nmaaCHUuA




2.15

Kpusosmueiinoe nauwxenue. PaBHOmepHOe
JABUXXCHUC MaTepHaHBHOfI TOYKHN 10
OKPY’KHOCTH. YTJ0Basg CKOPOCTb, JIMHEHHAas
CKOpOCTb. [Iepuon u 4acToTaA.

LleHTpOCTpEMHUTENBEHOE YCKOPEHHE

2.1.6

Texanueckue yYCTpOMCTBA: CIIUJIOMETD,
JBHKCHHE CHAps/OB, LIETIHBIE W PEMEHHBIE

nepeaayn

2.1.7

[IpakTnueckue paboTHI. N3smepenue
MIHOBEHHON  ckopoctu.  Mccnenosanue
COOTHOUIEHUSI MEXIY MyTSIMH, IPONUICHHBIMHU
TEJIOM  3a  IOCIENOBAaTEIbHBIE  PABHBIC
NPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JB)KEHUH C HAa4YaJbHOW CKOPOCTBIO, PABHOMU
Hymo0. M3ydeHne ABMKEHUS IIApUKaA B BA3KOU
JKUJIKOCTH.  V3ydeHwe  JBMOKEHUS — Tena,

OpOIIEHHOTO TOPU30HTATBHO

2.2

##HParf## IMHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEILHOCTH Tamnies.
ITepBoiii 3akoH HproroHa. HWMHepuuanbHbIe

CUCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. [IpuHumn cyneprno3uuuu

CHJI

2.2.3

Bropoii 3akon HprooToHa a1 MarepHaibHOM
TOYKH B MHEPIHAIBLHON cucTeMe OTcuéra
(UCO). Tpermit 3axkon HprooToHa s

MaTCPHAJIbHBIX TOYCK

2.2.4

3aKoH BCCMHPHOT'O TATOTCHHA. Cuia
TAXKCCTH. HepBa;I KOCMHYCCKasa CKOPOCTh. Bec

TCII1a

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHUs
CKOJIBKEHUS M  CWIa TPEHHA  IOKOS.
Koadpduunent tpenus. Cuna conpoTUBICHHS

IIpU ABWXKXCHUU TECJIa B ) KUAKOCTU HUJIU Ir'a3eC




2.2.7

[TocrynarenbHoe M BpalaTeabHOE ABUKEHUE

a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MoMeHT cuiIbl OTHOCHUTEIIFHO OCH BpalCHUsA.
[Imedo cwiibl. YcnoBus paBHOBECUs TBEPIOTO
tena B ICO

2.2.9

TexHuueckue  yCTpOWCTBA:  MOIIIMITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. M3yueHue ABUKEHUS
Opycka TO HAaKJIOHHOW IUIOCKOCTH TOJ
JIEICTBHEM HECKOJbKMX cuil. MccmenoBaHue
3aBUCUMOCTH CHWJI YIIPYTOCTH, BO3HUKAIOIIHUX
B JeGopMUpPYyEeMON TPYKHHE U PE3UHOBOM
oOpasnie, OT BeNMYMHBI UX Jehopmaluu.
HccnenoBanue YCIIOBUH paBHOBECHS

TBEPAOTO Tea, UMEIOIIETO OCh BPALEHUS

2.3

##Par#H#3AKOHBI COXPAHEHU S B MEXAHUKE

2.3.1

Nmnynbsc MaTepuanbHOM TOYKH, CHCTEMBI
MaTepuajgbHBIX TOYeK. VIMIynbc CHIBl U

HN3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHuss wummynsca B HCO.

PeaktuBHOEC JABHIXCHHUEC

2.3.3

Pabora cuier

2.3.4

MOoONIHOCTh CHIIBI

2.3.5

Kunernueckas OHEpIus MaTCpHaHBHOﬁ TOYKH.

Teopema 0 KUHETUYECKOW YHEPTUH

2.3.6

[MoTenmmaneHass oHeprusa. lloTeHnumanbHas
SHEprus YIPyTO nepopMUPOBAHHOM
npyxusbsl. [loTeHIManbHas SHeprus Tena

BOJIM3HU IMMOBEPXHOCTHU Semnu

2.3.7

IloTeHnManbpHble M HENOTCHIHAIBHBIE CHJIBI.
CBs3b pa6OTI:>I HCMIOTCHIMAJIBHBIX CHII C
HN3MCHCHHUCM MEXaHHUYECKOM SHEPIrun
CHUCTCMBEI TCII. 3akoH COXpaHCHUA

MEXaHu4YeCKOM OHCPTUn




2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

TexHu4ecKkue yCTpOWCTBA: IABMKEHUE DPAKET,

2.3.9
BOJIOMET, KOIIEp, IPYKUHHBIN TUCTOJIET
[IpakTnueckue pabotel. M3yueHue cBs3u
23,10 CKOPOCTEH TeI INPH HEYNpPyroM Yyzape.

UccnenoBanue cBsi3u  pabOTBl  CHIIBI €

W3MCHECHHEM MEXaHHMICCKOMN OHCPruu TCiia

MOJIEKVJIAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBBI MOJIEKYJISPHO-KUHETUUYECKOM TEOPHUU

3.1.1

OcHoBHbIE T0JIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH. BpoynoBckoe
neuxenue. Juddysus. Xapakrep IBUKEHUS

n B33PIMO)IGI710TBI/I5[ YJacCcTHIl BEIICCTBa

3.1.2

Mopnenu CTpoeHHMs Ta30B, KUIKOCTEH U
TBEPABIX Tel ©  OOBSCHEHHE  CBOMCTB

BEIIIECTBA HA OCHOBE ATUX MOJICNICH

3.1.3

Macca wmosekyn. KonudecTBo BelecTBa.

[TocrosnHas ABoraapo

3.1.4

TemoBoe paBHOBecue. Temmeparypa u eé

m3Mmepenue. [lkana remneparyp Lenscus

3.1.5

Mogens  WaeadbHOrO  rasa. OcHOBHOE
ypaBHEHHE MOJICKYJISPHO-KUHETHYECKOM

TEOpUHN NACAJIBHOI'O Ira3a

3.1.6

AOcomoTHas TeMIiepaTypa Kak Mepa cpeaHeit
KUHETUYECKOM PHEPrUH TEIUIOBOTO JIBUKEHUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Knaneiipona — Menpaeneesa.

3akoH JlanbTOHA

3.1.8

I"a30BEI€ 3aKOHBI. I/ISOHpOHCCCH B MACAJIbHOM
ra3c¢ C NMOCTOAHHBIM KOJIMYCCTBOM BC€HIICCTBA:

U30TepMa, U30Xopa, n3obapa

3.1.9

TexHudyeckue  ycTpoiicTBa:  TEPMOMETP,

6apometp

3.1.10

[Ipaktuyeckue paboTel. M3MepeHune Mmacchl




BO3JlyXa B KJIacCHOM KoMHare. MccnenoBanue
3aBHUCHMOCTH MEXIY rapamerpamu

COCTOSTHHSI Pa3pEeIKSHHOTO Ta3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHsA
DHEPrUs TEPMOJAUMHAMUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo TemnoTsl u paborta. BHyTpeHHsIs

OHEPTUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Temonepemaun: TEIUIONMPOBOJIHOCTb,
KOHBEKIIMS, M3IydeHue. TermoéMKoCTh Tena.
VnenpHasg TeIIOEMKOCTL BemiecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.24

ITepBrrit 3aK0H TEPMOJNHAMUKHU.
[Ipumenenne IIEpBOrO 3aKOHA
TEPMOIUHAMUKHI K H30MpolLIeccaMm.

['padpuueckas maTEpIpeTanus paboTh ra3a

3.2.5

TemoBble MamuHbl. [IpUHIMOBI  AEHUCTBUS
TEIJIOBBIX MammwuH. [IpeoOpa3zoBanus 3HEpruu
B TeIJIOBBIX MammHaxXx. KoapdummeHt
nosne3Horo  geiictBus  (manee —  KIIJ)

temoBoi Mamuukl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOIMHAMUKH.
HeoOpatumocTs  mpomeccoB B MPHPOJE.
TennoBele  ABUraTenu. DKOJIOTHYECKUE

HpO6HeMH TCIIOOHCPICTUKU

3.2.7

Texnuueckue yCTpoiicTBa: JIBUTATEIh
BHYTPEHHETO CrOpaHus, OBITOBOIA

XOJIOANJIbHUK, KOHAUIHOHEP

3.2.8

[IpakTuyeckue paboTsl. I3MepeHnue yaenbHON

TEIUIOEMKOCTH

3.3

###Par###AI'PETATHBIE COCTOSHUSA BEILIECBA. ®A30BBIE

INEPEXO/IbI

3.3.1

Hapoo6pa30BaHHe N KOHJCHCAalW:. I/Icr[apeHI/Ie




" KHUIICHUE. VYnenvHas TemnjoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPaTypPhI

KUIICHUA OT JaBJICHUA

3.3.2

AOCONIOTHAE M OTHOCHUTENbHASA BIIAXKHOCTH

BO3ayxa. HacelmenHbIi nap

3.3.3

Teépmoe  Temo. Kpucramnuueckue  u
amopdHbIe Tema. AHHU30TPONUS  CBOWCTB
KPHUCTAJIOB. Kunkue KPHUCTAJUIBL.

CoBpemeHHbIEe MaTepuabl

3.34

IlnaBnenne wu KpucTayuM3auus. Y AejbHas

TeruioTa miasneHus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHu4eckue yCTpPOMCTBA: THUTPOMETP U
IICUXPOMETP,  KaJOpUMETp,  TEXHOJIOTMHU
MOJIY4EHHS] COBPEMEHHBIX MaTEPUAIIOB, B TOM

YUCJIE€ HAHOMATCPHUaJIOB, U HAHOTECXHOJIOTUH

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIAXKHOCTH BO3JyXa

OJIEKTPOJJMUHAMUKA

4.1

###HPar###OJIEKTPOCTATHUKA

41.1

OnekTpu3aius Tel. JNeKTpudeckui 3apsa. Jsa

BU A DJICKTPUYCCKUX 3apsA10B

4.1.2

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

MMOJYIIPOBOIHHUKH

4.1.3

3aKoH COXpPaHCHHUA IJICKTPUICCKOI'O 3apsaga

414

B3aunmoneiictue 3apsioB. 3akoH Kynona

4.1.5

Onektpuueckoe — mone.  Hampsok€HHOCTH
ANEKTPUYECKOTO HOJIS. [punumn
cyneprno3uiuu.  JIuHUM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOTO II0JIA

4.1.6

PaGora cun QJICKTPOCTATHUYCCKOT'O  TOJIA.

ITotennman. Pa3HOCTEL TOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUDJICKTPUKHU B NOCTOSIHHOM

OJICKTPUYCCKOM TI0JIC. I[I/IBJICKTpI/I‘{eCKa}I




IMPOHUIIACMOCTDb

ONEeKTPOEMKOCTD. Konpnencarop.
4.1.8 OneKTpOEMKOCTh IUIOCKOTO  KOHJAEHCATopa.
DHeprus 3apsHsKeHHOTO KOHJIEHCAaTopa
TexHuyeckue  ycTpoilcTBa:  3JIEKTPOCKOIL,
419 AIIEKTPOMETP, DJIEKTPOCTaTHUYECKash 3alluTa,
o 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHICHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

HHHPar##HIIOCTOSIHHBLIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CyII€CTBOBAaHUA IIOCTOSIHHOT'O

421 aneKkTpudeckoro Toka. Mctounuku toka. Cuia
Toka. [TocTosiHHBIN TOK
4.2.2 Hamnpsokenne. 3akon OMa a1 yyacTka 1enu
123 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y ACIbHOE
o COTIPOTHBIICHHE BEIIeCTBa
124 [TocnenoBarenbHOE, napasuiesbHoe,
o CMEIIAaHHOE COEAMHEHNE TPOBOHUKOB
PaGoTa snexkrpuyeckoro Toka. 3akoH J[koyis
4.2.5
— Jlenna
4.2.6 MOIIHOCTP IEKTPUIECKOTO TOKA
anekTpoaBwxkymas cuia (manee — JJC) u
r BHYTpPEHHEE COMPOTUBICHUE UCTOYHHUKA TOKA.
o 3akon Owma gans  m1oNHOM  (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3ambikanue
DneKTpoHHas IPOBOJAUMOCTD TBEPABIX
428 METAJIJIOB.  3aBHCUMOCTh  CONPOTUBICHUS
o METaJIJIOB oT TEMIEPATYPHI.
CBepX1npoBOIMMOCTh
429 DOnekTpuueckuid TOok B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX MMYYKOB
4.2.10 [TonynpoBoaHUKH. CoOcTBeHHas u




npuMecHas IMPOBOAMMOCTD
1oJIynpoBoiHUKOB. CBoiicTBa p-n Iepexona.

[TosryrpoBoAHUKOBBIE TIPUOOPEI

4.2.11

ONEeKTpUYecKuii  TOK B DJIEKTPOJUTAX.
DIEKTPOTUTHYECKAS JUCCOITHAITHS.

DIeKTPOIu3

4.2.12

DIEeKTPUYECKUM TOK B rasax.
CaMOCTOSITENBHBII M HECAMOCTOSATEIBHBIH
pa3psaa. PasnuuHble TUIBI CaMOCTOSITEIBLHOTO

pazpsna. Monnus. [1nasma

4.2.13

Texanueckue YCTpOMCTBA: aMIIepMeTp,
BOJBTMETP, PpEOCTaT, MCTOYHUKH  TOKa,
3JIEKTPOHArpEBATEIbHBIE puoOOoPHI,
3JIEKTPOOCBETUTEIbHBIE TPHOOPHI, TEPMOMETP
CONIPOTHBIICHHS, BAaKyyMHBII MO/,
TEPMUCTOPBI nu (hoTope3ucTopsl,

MOJTYITPOBOTHUKOBBIN JTHOJ1, TAIbBAaHUKA

4.2.14

[IpakTuueckue paboTHI. Nzydyenue
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne OJIC ucroyHMka TOKa U €ro
BHYTpEHHEro comnpotuBieHus. HaGmonenue

OJICKTPOJIMU3a

11 KIJACC

Kon
pa3nena

Koanposepsiemoro
3JieMeHTa

IIpoBepsiemMble Y1eMEHTHI COIEPKAHUS

4

OJIEKTPOAMMHAMUKA

##HPar##H#MATHUTHOE I10JIE. QJIEKTPOMATHUTHAS MHAYKIWA

43.1

IlocTrossnable MarHwuTbl. B3anmMonencTBue

INOCTOAHHBIX MaroHuTOB

4.3

4.3.2

MaruutHoe mone. Bekrop MarHuTHOU
vHaykuuu.  [IpuHoun — cynepno3uuuu.
Jlunun wmarautHOM uWHAYKIUU. KapTtunHa

JVUHUMA  MAardHuTHOM  MHAYKIUU  T0JA




IIOCTOSAHHBIX MAarHuTOB

MarsnuTtHOEe 10JIE IIPOBOJHUKA C TOKOM.
Kaptuna nuHUE 1078 JJIMHHOTO IPSMOTO

IMpOBOAHMKA MW 3aMKHYTOI'O KOJIBLCBOI'O

433 IPOBOJIHKKA, KATYHIKd C TOKOM. OIBIT
Opcrena. BzaumoeiicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cunia Amriepa, e€ MOIyJb M HalpaBIICHHUE
Cua JlopeHiia, €€ MOIy/ b U HapaBJICHHE.
JBmkeHHne  3apsSyKEHHOW  4YacTHIbl B
4.3.5 OJHOPOJHOM MAarHUTHOM mone. PaGota
cuibl Jlopenna
4.3.6 SIBlIeHNE ANEKTPOMATHUTHOW MHAYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHITYKIIUH
OJIC nHaykiuu. 3aKoH 3JIEKTPOMarHuTHOM
4.3.8 nHaykunu Papanes
BuxpeBoe anextpuueckoe moise. IJC
MHIYKIIMU B TPOBOJHUKE, JBHKYIIEMCS
4.3.9 TIOCTYNATENbHO B OJHOPOIHOM MarHHUTHOM
moJie
4.3.10 [IpaBuio Jlenna
NHnyKTUBHOCTH. fIBieHUE CaMOMHAYKIUU.
4.3.11
OJIC camouHAYKIIMU
OHeprusi MarHuTHOTO TIOJISl KaTYIIKUA C
4.3.12
TOKOM
4.3.13 DNIEKTPOMArHUTHOE T10JIe
TexHuueckne  yCTPOWCTBA:  IMOCTOSIHHBIE
MarHuThI, AJIEKTPOMArHuThlI,
43.14
3JIEKTPOABUTATEb, YCKOPHUTENH
3JIEMEHTAPHBIX YaCTULl, UHAYKIMOHHAS IeYb
[IpakTuueckue paboTHI. N3yuenue
4315 MarHUTHOTO TOJs KaTyIIKH C TOKOM.

Hccnenopanue OeHCTBHS  MOCTOSHHOTO

MaravTa Ha paMKy C TOKOM. HccnenoBanue




SABJICHUA 3H€KTpOMaFHHTHOﬁ HWHAYKIIUHN

KOJIEBAHWA 1 BOJIHBI

5.1

###PartHH#MEX AHNYECKUE U DJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnas  cucrema. CBoOOgHBIE
kosieOanus. [apMoHHMUeckue KoseOaHus.
IMepuon, wacrora, amrmmrymna u dasa

KoJe0aHuit

5.1.2

[IpyxxuHHBIM MasTHHK. MaTeMaTH4eCcKHUi

MasTHHUK

5.1.3

VYpaBHEHHE TapMOHMYECKHX KOJEOaHMIA.
Kunematnueckoe u TAHAMHAYECKOE

OIMCAHNE KOJIE0ATETHbHOTO ABMKECHUSA

5.1.4

[IpeBpamenue SHEPIUU pu
TapMOHHUYECKUX KOJICOaHMIX. CBs13b
aMIUTATYIBI KoJIeOaHui HUCXOIHOU
BEJIMYUHBI C aMIUIUTYJaMu KoJieOaHuU e¢

CKOPOCTH ¥ YCKOPEHUS

5.1.5

KonebGarenbupiii  koHTYp.  CBOOOIHBIC
3JIEKTPOMArHUTHBIC KoJieOaHust B
UJCATLHOM  KOJICOATEIbHOM  KOHTYpE.
AHANOTUST MEXKIYy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

5.1.6

3aKoH COXpaHCHHUA SHEPIruu B HACAIIBHOM

KoJie0aTeIbHOM KOHTYpPEC

5.1.7

BoinyxaeHHbBIE MEXaHUYECKUE KoJieOaHusl.
Pesonanc. PesonanchHas KpHUBasl.
BrinyxaeHHbie 3JIEKTPOMAarHUTHBIE

KoJIeOaHusl.

5.1.8

[Tlepemennbii  TOK.  CHHYCOMIANBHBIN

HepeMeHHHﬁ TOK.

5.1.9

MoHOCTh IMEPEMECHHOT'O TOKa.
AMHJ’II/ITYILHOC n I[eﬁCTBYIOHlee 3HA4YCHHUC

CHJIbI TOKAa U HAITPSPKCHU A




5.1.10

Tpaucdopmarop. IIpousBoacTso, nepenaya
U NOTpeOJICHUE 3IEKTPUUYECKO 3HEpruu.
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
AIEKTPUYECKOU JHEPIUU. KynsTypa
UCIIOJIb30BAHUS AJIEKTPOIHEPTUU B

OBCEIHEBHOU KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicmMorpad,
ANEKTPUYECKU I 3BOHOK, JINHUU

QJICKTpOIICpCcaaqd

5.1.12

[Ipaktuueckue pabotel. MccnenoBanue
3aBUCUMOCTHU TIE€pUOJIa MajbIX KojeOaHUM
rpy3a Ha HUTHU OT JUIMHBI HUTH U Macchbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
HeNu U3 TOCJIeI0BaTeIbHO COETUHEHHBIX

KOHJIEHCATOPa, KaTylUIKU U Pe3ucTopa

5.2

#H##PartH#HMEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenusa. Ilepuon.  CkopocTb
pacnpocTpaHeHussT W JJUHA  BOJHBL

[Tonepeynble U MPOI0JIbHBIE BOITHbI

5.2.2

###Par### Narepdepennus u audpakims

MEXaHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3BYyKa. I'pOMKOCTH 3BYKa.

BricoTta Tona. TemMOp 3ByKa

5.2.4

DJIEKTPOMarHuTHBIE  BOJIHBL. Y CIIOBUSA
U3Iy4eHUs]  DIIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opueHTtanusi BektopoB E, B u v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

5.2.5

CBo#CcTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpa)KeHHe, IpeJOMIICHUE, MOJSIpU3aLHs,
mudpakius, uHTepdepenuus. CKOpOCTb

OJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IprmeHeHne 3JIEKTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMOBI PaguOCBSI3U M TEIEBUACHUS.
Pannonoxanusi. DNeKTpOMarHuTHOE

3arpsi3HEHHUE OKPYKAIOIICH CpeJIbl

5.2.8

TexHu4ecKkue YCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, YIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEAMIMHE,
panmap, panuoNpUEMHHUK, TEJNEBU30DP,

aHTeHHa, tenedon, CBU-neyp

5.3

H#H#HPar#H#OIITUKA

5.31

[IpssmMonmHEHOE pacnpOCTpAHEHUE CBETa

B OJIHOpoJIHOM cpene. JIyu cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
cBeta. IloctpoeHne m300pakeHuid B TUIOCKOM

3epKaje

5.3.3

IIpemomiieHne cBera. 3aKOHBI TPETOMIICHHUS
CBETa. AOGCOTIOTHBIH MoKa3aTelb

MMPECIOMIICHUSA

5.3.4

[Tommoe BHYTpPEHHEE OTpaKCHUE.
[IpenenpHbId yroJl MOJTHOTO BHYTPEHHETO

OTpakKEeHUS

5.3.5

Hucnepcusi  cera. CloXKHBIM  COCTaB

ocnoro cBeta. L{Bet

5.3.6

Cobuparoliue ¥ pacceuBaloOINe JIUH3bI.
Tonkass nuu3a. DOKyCHOE paCCTOSHUE H
ONTHYECKass  cujia  TOHKOW  JIMH3BIL
[TocTpoenne n3o00paskeHnit B COOMPAIOIINX
U pacceuBaronux JuH3ax. Dopmyna
TOHKOW JHWH3bI. YBEIWYEHHE, aBacMoe

JIMH301

5.3.7

HpeI[CJ'IBI MMPUMCHUMOCTHU reOMeTqueCKOﬁ

OIITUKHU

5.3.8

Wntepdpepenuus cBera. KorepeHtHsle
HCTOYHUKH. Ycnosus HaOII01eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpPEPEHIIMOHHONH KapTHMHE OT JBYX




CI/IHq)a3HLIX KOTCPCHTHBIX HCTOYHHUKOB

Hudpakmus  cBera.  udpaknuoHHas
pemérka. YcinoBue HaOMIOACHUS TIABHBIX
5.3.9 MaKCHUMYMOB npu naJCHUN
MOHOXPOMATHYECKOTO CBETa Ha

T(QPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipu3anus cBera

TexHuyeckue yCTpOMCTBA: OYKH, JyIa,

¢doToanmnapar, NPOEKIMOHHBIN ammnapar,

5.3.11 MHUKPOCKOTI, TEIECKOT, BOJOKOHHAs
OIITHKA, TU(ppaKIOHHAs pelérka,
TIOJISIPOH T
IIpakTrnueckue paboTHI. Nsmepenue

nokaszarens npenomienus. MccnenoBanue
5.3.12

CBOWCTB  M300pakeHWM B JIMH3aX.

HabGmronenue aucnepcun cBeta

DJIEMEHTBI CITIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

['paHunubl TPUMEHHMMOCTH KJIACCHYECKOU
MEXaHUKH. [octynatsl TEOpUn
6.1 OTHOCHUTEJIBHOCTHU: WHBApUAHTHOCTh
MOJYJII CKOPOCTHM CBEeTa B BakKyyMe,

MIPUHIIMIT OTHOCUTEIBLHOCTH DUHIITEHHA

OTHOCUTEIBHOCTh OZTHOBPEMEHHOCTH.
6.2 3aMelJIeHHe BPEMEHM M COKpalleHHue

JUINHBI

6.3 DHeprus U UMIYIbC CBOOOHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrHed M UMITYIbCOM
6.4 CBOOOJIHOM 4YaCTHIbl. ODHEPTrUs IOKOS

CBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

#i##HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyna Ilnanka cBsa3u sHEprUn
7.11 doTroHa ¢ ero uacToTOW. ODHeprus u

UMIYJIbC GOTOHA




7.1.2

OtkpsiTHe U uccienoBanue Gorodddexra.

OnbIThI AT. CroieroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue DOHHIITERHA IS

dotorddexra. «KpacHas T'PaHULIA»

dororddexra

7.1.4

Hasnenne cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYeCKoe JeHCTBHE CBETA

7.1.6

TexHu4deckue yCcTpoicTBa: (DOTOIIEMEHT,
dboTomaTUHK, COJIHEYHAs Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Mogens atoma TomcoHa. OMBITEI
Pezepdopna mo uccneqoBaHui0 CTPOSHUS

aTomMa. HnaHeTapHas[ MOJCIb aToOMa

71.2.2

[Toctynatsl bopa. N3nyuyenue u
norjouieHre (OTOHOB TMpU  TMEpexoie
aToMa C OJHOTO YpPOBHS DJHEPrUM Ha
npyroi. Buael cnektpoB. CekTp ypoBHEU

SHEPTUU aTOMa BOJIOPO/Ia

7.2.3

BoaHoBEIe cBovicTBa 4yacTull. BoOJIHBEI e
Bpoiins. KopnyckymnsipHo-BOJHOBOM
nyanu3Mm.  Jludpakius SJIEKTPOHOB Ha

KpucTajliax

71.2.4

CroHTaHHoe H BBIHYKJICHHOC M3JIYYCHHC.

YcTpolicTBO U pUHIMIT pabOTHI J1a3epa

7.2.5

TexHudyecknue yCTPOWCTBA: CIEKTPaIbHBII
aHayu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIi

KOMIIBIOTED

7.2.6

[Tpaktuueckue  pabotel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoasl Ha6HIOI[eHI/ISI n peructpanuu

SJICMCHTAPHBIX YaCTHIL




7.3.2

OTKkpbITHE  PagUOAKTUBHOCTU.  ONBITHI
Pesepdopna mo ompenencHuio cocraBa
paauoakTHBHOTO u3nmydeHus. (CBoiicTBa
anbda-, Oera-, raMMa-u3TydeHus. BiusHue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpblTHE  HPOTOHA U HEWUTpOHA.
Hyxnonnass moznens sinpa ['eitzenbepra —
WBanenko. 3apsa sapa. MaccoBoe uucio

sanapa. M3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIHN u
NO3UTPOHHBIA  OeTa-pacnaj. lNamma-
U3ITy4YeHHE. 3aKOH  paJMOaKTUBHOTO

pacmnana

7.3.5

OHeprusi CBS3M  HYKIOHOB B sJpeE.

Snepubie cunbl. Jledekt Macchl sapa

7.3.6

Snepuble peakumu. [lenenune u CcHUHTE3

aaep

7.3.7

Anepubiit peakTop. TepMmosiepHbIi
cunte3. [lpobmembl U  mMepCHEKTUBBI
SIEPHOM  DHEPreTHKU.  IJKOJOTHUYECKUE

ACIICKThI HHCpHOﬁ OHCPICTUKU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
MO3UTPOHA. OyHaaMeHTaIbHbIE

B3aUMOCUCTBUA

7.3.9

TexHudyeckue  yCTpOWCTBA:  JTO3UMETP,
Kamepa Bunbcona, smepHBId peakTop,

aroMHasa 6oM0Oa

7.3.10

[Tpaktuueckue pabotel. HMccnenoBanue
TPEKOB YacTUIL (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro neba. CosBe3gus, spKue

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

8.2

Conneunas cuctema. IlmaHeTsl 3eMHOMU




rpynnbl.  IlmaHersl-ruranTel M UX
CIIyTHMKH, KapJIMKOBBIE ILIAHEThI. Maibie

testa COJTHEYHOM CUCTEMBI

8.3

Comnne, ¢otochepa wu  atmocdepa.

CotHEeUHAas aKTUBHOCTH

8.4

Wcrounuk sueprun CosHua u 3B€371

8.5

3BE3/bI, WX OCHOBHBIC XapPAKTEPUCTUKU:
Macca, CBETHMMOCTb, Paauyc, TeMIIEpaTypa,
170:¢ B3aMOCBSI3b. Hwnarpamma
«CHEKTpaJIbHBII  KJIaCC — CBETHUMOCTB.
3BE3abl  IJIABHOM  TOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTE) JUIA

3BE37] ITIaBHOI MTOCIEN0BATEILHOCTH

8.6

###Par###BuyTpeHHee  cTpoeHHe  3BE3.
CoBpeMeHHbIE MPEICTaBICHUS (o]
npoucxokaeHnu u sBomounu CoiHua u

3BE31. DTaIbl )KU3HU 3BE3NT

8.7

Mneunsii  Ilyrb — Hama [anaktuka.
CnupanbHas CTPYKTypa lanaktuxwu,
pacnpeneneHue 3BE3N, raza M MbUIM.
[Tonoxenne wu nBwkenue ConHua B
lamaktuke. Ilmockas wu  chepudeckas

IHOACHUCTEMBI TamaxTukn

8.8

Tuner ramaktuk. PamuoramakThky u

KkBazapbl. UEpHBIE IBIPHI B S/Ipax rajJakTHK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.
3akon XaOOma. Pasz0Oeranue ramakTHK.
Boszpact u paguyc Bcenennoi, Teopus
Bompmioro B3pbiBa. Mogens  «ropsiuei

Bceenennoii». PennkroBoe nsnyyenue

8.10

MacmtabHast ~ cTpykTypa  Bcenennoil.
Meraranaktuka. Hepeménnbsie npoGnemsl

aCTPpOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



