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IHosicuuTeabHAA 3aNMCKA

[Iporpamma mo ¢u3uke 6a30BOTO YpPOBHS Ha ypOBHE CpeaHero ooOmiero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydeToM
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit  ®Denepanmu,
peau3yIoNIX OCHOBHBIE 00pazoBaTenbHbIe MporpaMMel. CozepikaHue MporpaMmsl 1o (hU3HKe
HaIpaBlieHO Ha (opMHpOBaHHE E€CTECTBEHHOHAYYHOW KapTHHbI Mupa oOydarommumxcs 10-11
KJIACCOB TIpH 00y4YeHHH X (pu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxoxaa. IIporpamma no ¢usuke coorBercTByeT TpeboBanusM OI'OC COO k muaHUpyeMbIM
JMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM pe3yibTaTaM OOYyYeHHs, a TaKKe yYHTHIBACT
HEOOXOJUMOCTh pealiu3allid MEXIPEIMETHBIX CBsi3ell (U3UKM C €CTeCTBEHHOHAaYUYHBIMU
y4eOHBIMH TIpeaAMeTaMu. B Hell ompenessitoTcss OCHOBHBIE IENU M3Y4YeHHUsl (PU3MKH HA ypOBHE
cpenHero oOmiero oOpa3oBaHMsl, IUIAHUPYEMble pe3yJbTaThl OCBOCHMSI Kypca (U3UKH:
JMYHOCTHBIE, METaIllpeIMETHbIe, MpeaMeTHbIe (Ha 0a3oBoM ypoBHe). IIporpamma mo ¢usnke
BKJIIOUAET: IUIAHUPYEMble pe3yJbTaTbl OCBOCHHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM
Yycle TpEeJAMETHBIE pEe3ylbTaThl MO TrojaM OOYy4YeHHS; COJACp)KaHHEe Y4YeOHOro IMpeaMera
«Du3nKay Mo rojgaM o0y4eHusl.

[Iporpamma 1o ¢u3MKe NPEIOCTABISAECT BO3MOXKHOCTH IS PEATH3AIUU  PA3ITUIHBIX
METOJUYECKUX TOJIXOJ0B K OpraHu3anuu oO0ydeHus (U3MKE TPU YCIOBUU COXpPaHEHUS
00s13aTeIbHOM YacTH cojepkanusi Kypca. Pu3Mka Kak Hayka O Haumbojee OOIMX 3aKOHax
MPUPOJIbI, BBICTYIAs B Ka4eCTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKIIaJ B
cucTeMy 3HaHHN 00 okpyxaromem mupe. [1IkompHBIN Kype GU3UKH — CHCTEMOOOPA3YIOMIMA JIs
€CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB, MOCKOJIbKY (hM3HUECKHE 3aKOHBI JIe)KAT B OCHOBE
IPOIIECCOB W SIBJICHUH, HW3y4aeMbIX XUMHEH, OuoJoruei, ¢u3Mueckoil reorpadueii u
actpoHomued. Mcnonp3oBaHWe W aKTUBHOE NpUMeHeHUe (U3NYECKUX 3HAHUI OIpesenser
XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, TOJYYeHHs HOBBIX MaT€pHAIOB C 3aJaHHBIMU CBOMCTBaMHM U Jpyrux. M3yueHue
(¢U3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHUPa
oOyyaromuxcs, B (OpMHUpPOBaHME YMEHMH MPUMEHSATh HAYYHBIH METOJ| TO3HAHUS IpHU
BBIMIOJTHEHUM MMH y4eOHBIX HccienoBaHUi. B ocHOBY kypca Qu3uKu 17 YpOBHS CpPEIHETO
o0rmiero o0pa3oBaHMs MOJIOKEH Psii UAEH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIMIIBI €ro
noctpoenusd. Mpaes unenoctHoctu. B cooTBeTcTBUM € HEW Kypc SBISETCS JIOTUYECKU
3aBEpILIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KAaK BOMPOCHI
KJIACCUYECKOM, TaKk M COBpeMeHHON ¢u3uku. Maes renepanuzanuu. B coorBercTBUM ¢ Hell
MatepHal Kypca (U3MKU 00beIUHEH BOKPYT (Gu3uuecKkux Teopuil. Begymum B kypce siBisiercs
dbopMupoBaHUE MpEACTABIECHUN O CTPYKTYpHBIX YPOBHSAX MaTepuM, BellecTBe U moje. Mnes
rymMaHuTapuzauuu. Peanuzauuss wuaed Opeanosiaraer  MCIOJb30BaHUE T'YMaHHTAPHOIO
noTeHuuana (U3NIecKoil HayKu, OCMBICIIEHUE CBS3M Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaKXke C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJOTMUYECKMMM INpobiemamu. Mnes
NPUKIaJIHON HarpaBieHHOCTH. Kypc (Qu3uku npennonaraetr 3HaKOMCTBO C IIMPOKHUM KpPYrom
TEXHUYECKUX U TEXHOJIOTMYECKHX IPWIOKECHUH W3YyYEHHBIX TEOpUM U 3akoHOB. HMnues
HKOJIOTU3AIMM pPEeaNn3yeTcsi MOCPEACTBOM BBEJIEHUS 3JIEMEHTOB COJIEP’KaHUs, MOCBSIIEHHBIX
HKOJIOTHYECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBIC Pa3BUTHEM TEXHUKH U
TEXHOJIOTHI, a Takke OOCYXIeHUs MpoOJieM palMOHAIbHOIO MPHUPOAONOIB30BaHUS U
9KOJIOTHUECKOM 6e3onmacHocTr. CTEepKHEBBIMU 3JIEMEHTaMU Kypca (M3UKH Ha YPOBHE CPEIHEro
oOuiero oOpa3zoBaHusl ABIAIOTCS (u3nueckue Tteopuu (hopmHupoBaHHE NPEACTABICHUNH O
CTPYKTYp€ MOCTpOeHUs (pru3nyeckoit TeOpuH, poiu (hyHIaMEHTAIbHBIX 3aKOHOB U MPHUHLHUIIOB B
COBPEMEHHBIX MPEJCTABICHUAX O MPHUpOJE, TPaHUIaX NPUMEHUMOCTH TEOpUH, AJS ONHUCAHUS
€CTECTBEHHO-HAYUYHBIX SBJIEHUN M IpoueccoB). CHCTEMHO-AEATENBHOCTHBIN MOAX0A B Kypce
Gu3MKKN peanu3yeTcsl MPekIe BCEro 3a CUET OpraHu3allii 3KCIEPUMEHTAIbHON NeSTENbHOCTH
oOyuaromuxcs. Jlns 0a30Boro ypoBHsS Kypca (QHU3HMKH — 3TO MCIOJIB30BAaHHE CHUCTEMBI
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(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M Ja0OpaTOpHbIX paboT, KOTOphHIE B
nporpamme 1o (u3uke oOBEAUHEHBI B OOIIMA CHHCOK YYCHHMUYECKHX MPAKTHYCCKUX pPaboT.
Brigenenue B yka3aHHOM MepevHe Ja00paTOpHBIX paboT, MPOBOIUMBIX JJIsI KOHTPOJIS M OLEHKH,
OCYIIECTBIISIETCS y4acTHUKamMH 00pa30oBaTeNIbHOTO IIpoliecca HCXOIs M3 0coOeHHOCTel
IUTAHUPOBAHMS M OCHamlieHuss kabwHera (usuku. Ilpum sToM oOecmeunBaeTcsi OBIIAJCHUE
00y4JaroIUMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHbIE M3MEPEHMsI, UCCIEIOBaHUS 3aBUCHUMOCTEN
(U3HYECKUX BEIMYMH U MMOCTAHOBKY ONBITOB I10 MPOBEPKE MPEIIOKEHHBIX THMoTe3. Pemenue
pacueTHBIX W KAueCTBEHHBIX 3aJady C 3aJaHHOM (U3MYECKOW MOJEeNbI0, MO3BOJIAIOIIEE
MPUMEHSTh W3YYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasfena Kypca, Tak
UHTETPUPYS 3HAHUS M3 Pa3HbIX pa3fesioB. J[s KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSCHEHHE MPOTEKaHUS (PU3NYECKUX SIBICHHH W TIPOIECCOB B OKPYKAMOIIEH
JKU3HHU, TpeOyroue BpIOopa PU3NYECKOM MOJAETH JUIsl CUTYallud MPAKTHKO-OPUEHTHPOBAHHOTO
Xapakrepa.

PaGouas mporpamMma no yuye6HOoMy mnpenmeTry «DPu3nka» Ha YpOBEHb CPEAHEr0 OOIIEro
o0pa3oBaHHUs COCTaBJICHA C YYE€TOM pabouell mporpaMMbl BOCIUTAHUS. BocmurarenbHBIN
MOTEHLIMaJ JaHHOTO Y4eOHOro mpeaMeTa 00ecleynBaeT pealn3aliio OJaronpusITHBIX YCIOBUN
JUTSL Pa3BUTHSI COMAITBHO 3HAYMMBIX OTHOIICHHNA OOYYAIOIIMXCS U MPEXKIE BCETO IEHHOCTHBIX
OpPUEHTHUPOB (1IEJIEBBIX NMPHUOPUTETOB): MPHUBJICYECHIE BHUMAHHS O00y4arOUINXcs K [IEHHOCTHOMY
ACTNeKTy HW3Yy4YaeMbIX Ha YypOKaxX IMPEJAMETOB U SIBJICHUN, WHHUIIMHPOBAHHE OOCYKICHUH,
BBICKA3bIBAHUI CBOEro MHEHHs, BBIPAOOTKH CBOETr0 JUYHOCTHOTO OTHOIICHHS K HM3y4aeMbIM
COOBITHSIM, SIBIICHUSIM.

OcHOBHBIMU ~ LENSIMU ~ M3y4eHHs (u3MKM B  00mEeM O00pa3oBaHUU  SIBISIFOTCS:
dbopMUpOBaHHE HWHTEpECa W CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY HW3YYCHHIO MPHUPOJIHI,
pa3BUTHE UX HHTEIUIEKTYyallbHbIX W TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE MPEACTABICHUN O
HAyYHOM METOJIC IMO3HAHUS U (POPMHUPOBAHHE UCCIIEAOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOITUM
ABIEHUSAM; (OpMHpOBAaHHE HAYYHOIO MHPOBO33PEHHSI KaK pe3ylbTara H3Y4YeHHs OCHOB
CTPOCHHS MaTepuu M (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH, (OPMUPOBAHUE YMEHUN OOBSICHATH
SBIICHUSI C HMCIOJb30BaHHUEM (PU3NYECKMX 3HAHUN W HAYYHBIX J10KA3aTeNbCTB; (HOPMUPOBAHHE
NPEICTaBICHUA O poiM (U3WKU ISl Pa3BUTHS JIPYTHMX ECTECTBEHHBIX HAyK, TCXHUKH U
TexHojoruil. JlocTmxkeHne HSTUX Ienei oOecreynBaeTcs pEIICHWEM CIEAYIOIUX 3a7ad B
mpoliecce M3y4eHus: Kypca (PU3MKU Ha YpOBHE CpeIHEro o0iiero oOpazoBaHUs: MPUOOpPETEHUE
CUCTeMBbl 3HaHMK 00 OOmMX (QUINYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUAX, BKIOYAs
MEXaHHUKY, MOJIEKYJSIPHYIO (U3HKY, 3JIEKTPOJWHAMUKY, KBAaHTOBYIO (H3UKY H DJICMEHTHI
acTpodusuky; GOpPMUPOBAHHE YMEHHM MPUMEHSTh TEOPETHYECKHE 3HAHHS AN OOBSCHEHUS
(GU3HYECKUX SIBJICHUHA B MPUPOJC M JUIS TPUHSATUS MPAKTHYCCKUX DPEIICHUH B MOBCEIHEBHOM
JKU3HU; OCBOCHHE CIOCOOOB pEIIeHUS pa3Nu4HBbIX 3a7ad C SIBHO 3aJlaHHON (u3mveckon
MOJIENIBIO, 3a/lad, IOJIPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO37aHne (DU3MYECKOW MOJIeNH,
aJICKBaTHOM YCIIOBUSAM 3a/ladyl; TOHMMaHHWE (U3UYECKHMX OCHOB M TPUHIUIOB JEHCTBUS
TEXHUYECKHUX YCTPOWCTB M TEXHOJOTHUYECKUX MPOIECCOB, MX BIHSHUS Ha OKPYKAIOIIYIO CPEIY;
OBJIaJICHUE METOJaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUA W TPOBEACHUS  (PU3MUECKHX
OKCIIEPUMEHTOB, aHAM3a W WHTEpPIpeTanud WHQPOPMAIUU, ONPEIEICHHUS JTOCTOBEPHOCTH
MOJIyUEHHOTO  pe3ylbTara; CO3/JaHHe yCIOBUU OIS pa3BUTHS  YMEHUH  MPOEKTHO-
MCCJIEI0BATENbCKOM, TBOPUECKOU nesrenbHocTr. Ob1miee uucio yacoB: B 10 kimacce — 68 vacoB
(2 yaca B Heqemo), B 11 kitacce — 68 yacoB (2 9aca B HEJIEIIO).



Coaep:xanue yueOHOro npeamera « Du3nka
YPOBeHb — 0a30BbIii Kiaace - 10-11

10 KJIACC

Pu3uKa ¥ METOABI HAYYHOI'0 MIO3HAHUSA.

®usuka — Hayka o npupoge. Haydnbie MeTonbl IO3HaHUA OKpyKarouiero mupa. Poib
9KCHEpUMEHTa M TEOpUM B Ipolecce IO3HAHMS HPUPOIbl. OKCIEPUMEHT B (usMke.
MonenupoBanue GU3NIECKUX SBICHUH U nporieccoB. Hayunsie runore3sl. @uzndeckue 3aKOHBI
u Teopuu. ['panunbl npumeHuMocTu (usnyeckux 3akoHoB. [IpuHuun coorBercTBus. Ponb u
MecTo (u3MKH B (OPMUPOBAHUM COBPEMEHHON HAyYHOH KapTHHBI MHpa, B MPAKTHYECKON
JESATEIIBHOCTH JIFOJIEH.

Hemoncmpayuu: AnanoroBble U UU(GPOBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC
JATYUKHU.

Kunemaruka.

Mexannyeckoe nBmwkeHue. OTHOCHUTETBHOCTh MEXAaHWYECKOTro JHBrokeHus. Cucrema
orcuéra. Tpaekropus. Ilepemenienre, cKOpocTs (CpelHss CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOpPEHHE MaTepUAIbHOM TOUYKH, WX NPOEKIMH Ha OCH CHUCTeMbl KoopauHat. CrokeHue
NEepEMENICHUI U CIIOKEHUE CKOpocTeil. PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJIMHEMHOE
IBUKeHHE. ['paduKku 3aBHCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPCHHSI, MyTH U TMEPEMEIICHUS
MaTepuaibHOW TOYKH OT BpeMmeHH. CBOOOIHOE MajeHue. YCKOpEeHHE CBOOOJHOTO MaJICHUS.
KpuBonuneriHnoe nBuxeHue. J[BuxkeHne MaTepUAIbHOW TOUKH 110 OKPYKHOCTH C TOCTOSTHHOM T10
MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHasi ckopocTh. [lepuoa u yactota oOpaieHusl.
LlenTpocTpeMHUTENBHOE YCKOPEHHE. TEXHUYECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHUE:
CIIUJOMETP, JBUKEHUE CHAPSIOB, LICTIHbIE U PEMEHHBIE ITEPEIAUH.

Lemoncmpayuu. Monenps  cucTeMbl  OTCUYETA, WUIIOCTPALMS  KHHEMATHYECKHUX
XapaKkTepucTuK JBiKeHus. [IpeoOpa3oBaHue [BMKEHUH C HCHOJIB30BAHUEM IPOCTHIX
MexaHu3MoB. [lajieHue Ten B BO3IyXe U B pa3peskeHHOM NpocTpaHcTBe. HabmoneHne nBrmKeHus
Tena, OpOILIEHHOTO TOJ VYIJIOM K TOPU30HTY M TOPH3OHTalIbHO. M3MmepeHue yckopeHus
CcBOOOIHOTO TIasieHus1. HampaBieHue CKkopocTy MpH ABHKEHUH TI0 OKPY>KHOCTH.

Jlabopamopuvsie pabomsi. VI3yduenne HepaBHOMEPHOTO JABMXKEHHUS C IENbIO OTpeeeHus
MTHOBEHHOM CKOpoCTH. MccreToBaHME COOTHOLICHUSI MEKTY MYTSMH, IPOUICHHBIMU TEJIOM 32
[IOCJIEOBATEIIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHUU C
Ha4yaJbHOW CKOPOCTBIO, paBHOM Hyr0. M3ydeHue ABMIKEHHS IMIApUKA B BA3KOW MKUIKOCTH.
W3ydeHue ABMXEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

JAnHamuka.

[Ipunnnn otHocurensHOCTH ['ammites. IlepBeiii 3axkoH Herorona. HHepumanbHble
cuctembl oTcuéra. Macca tena. Cuna. Ilpunnun cynepnosunun cuin. Bropoii 3akoH HeroToHa
uist MatepuaibHO Touku. Tperuit 3akon HploToHa Ui MaTepHambHBIX TOYEK. 3aKOH
BceMUpHOro taroreHusa. Cuia Tsbkectu. llepBasg kocmmueckas ckopocTb. Cuita ynpyrocT.
3akoH ['yka. Bec Tena. Tpenue. Buasl TpeHus (moxost, CkoibxeHus, kadenus). Cuia TpeHus.
Cyxoe Tpenue. Cuiia TpeHHUsI CKOJIBXKEHUS M cuiia TpeHus nokos. Koagdumnuent tperns. Cuna
CONPOTHUBIICHHUS NIPU JBWKEHUU Tela B )KUJIKOCTH MM rase. IloctynarensHoe U BpamareabHoe
JIBIDKEHUE abCONIIOTHO TBEPAOro Tena. MOMEHT CHIIbl OTHOCHTEIBHO OocH BparieHus. [linedo
CUJBl. YCIIOBUS paBHOBECHS TBEPAOrO Teja. TeXHUYECKHE YCTPOMCTBA M IPAKTHUYECKOE
[IPUMEHEHHUE: MTOAIINUITHUKY, ABUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu: SBnenune wuHepuuu. CpaBHEHHWE MacC B3aUMOJCHCTBYIOIIMX TEIlL.
Bropoii 3akon Hetotona. M3mepenne cun. CroxeHue cuil. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT
nedopmanuu. HeecomocTs. Bec Tena npu yckopeHHOM moabéMe u majgeHuu. CpaBHEHHE CHIT
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TPEHHS TIOKOSl, KAyeHUsI M CKOJIbKECHHUSA. YCJIOBUS pPaBHOBECUS TBEPAOro Tena. Buabl
PaBHOBECHSI.

Jlabopamopuvie pabomur. V3ydeHue IBIKEHUS OpycKa MO HAKIOHHOW IUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B MPY>KUHE U PE3UHOBOM 00pasiie,
or ux aepopmanmu. McciemoBaHue YCIOBHI paBHOBECHsI TBEPAOTO Tella, MMEIOIIETO OCh
BpAaIlICHUS.

3aKOHBI COXpaHEHHUsS] B MEXaHHUKe.
Nmnynbc MarepuallbHOM TOUYKM (Tejla), CUCTEMbl MaTEpHAJbHBIX TodeK. VMIynbc cuiibl U
U3MEHEHHE HMIyJbca Tena. 3aKOH COXpaHEeHUs uMIyibca. PeaktuBHoe nBmxeHue. Paborta
cubl. MomHOCTh cuiibl. KnneTnueckast sHeprusi MarepuaibHoi Touku. Teopema 00 H3MeHEHUU
KHHeTH4YecKkoW oHepruu. IloreHnmansHass oSHeprus. IloTeHnManpHas SHEPrus ynpyro
negopmMupoBaHHOW TpYyXHUHBI. IloTeHIManbHAs SHEPrHst Teaa BOJM3M MOBEPXHOCTH 3eMIIH.
[ToreHnuanbHble M HENOTEHUUaIbHble CUIbl. CBsA3p paOOThl HEMOTEHLUHUAIBHBIX CHI C
M3MEHEHHUEM MEXaHMUYECKON SHEPIMH CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.
VYopyrue u HEynpyrue CTOJKHOBEHUS. TEeXHUUYECKUE YCTPOMCTBA U MIPAKTUYECKOE IPUMEHEHUE:!
BOJOMET, KOIIEP, IPYKUHHBIN UCTOJIET, IBUKCHUE PAKET.

Lemoncmpayuu: 3akoH coxpaHeHus uMmiyiabca. PeaktuBHoe nBmxkenue. Ilepexon
NOTEHLNAIbHON PHEPTHH B KHUHETUUYECKYIO U 00paTHO.

Jlabopamopnvie pabomei. V3ydeHue abCONIIOTHO HEYNPYroro yjuapa ¢ MOMOIIBIO ABYX
OJIMHAKOBBIX HUTSHBIX MasTHUKOB. MccienoBanue cBsi3u pabOTbl CHIBI C H3MEHEHUEM
MEXAHUYECKOM HEPIUU Tella Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKO TEOPHH.

OCHOBHbIE  TIOJIO)KEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM U HUX  OIBITHOE
obocHoBanue. bpoyHnoBckoe asmxenue. [Juddysus. Xapaktep NBUKEHUS U B3aUMOJCHCTBUS
YacTul BeniectBa. MoJenu CTpoeHHs Ta30B, KHUIKOCTEH U TBEPABIX Tl U OOBSICHEHNE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mozekyn. KoiaumdecTBo BewiecTsa.
[TocTostnnast ABorampo. TeroBoe paBHoBecue. Temmeparypa u e€ wusmepenue. lllkana
temneparyp Llenscus. Mogens wuneanbHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKOW TEOpUM MHJIealbHOrO rasa. AOCOIIOTHas TeMmIeparypa Kak Mepa CpeaHei
KMHETUYECKOM 3HEpruu TEIIOBOro ABMkKeHus vactul rasa. lllkana temneparyp KenbBuHa.
['a3oBbie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. 3akon [lanpTona. M3omporecchl B
UlealbHOM Tra3e C IIOCTOSIHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mnpeacraBieHue
M30IPOLIECCOB: M30TE€pMa, M30X0pa, H300apa. TexHuueckue YCTpOHCTBA U NPAKTHUECKOE
IpUMEHEHHE: TepMOMETp, OapoMeTp.

Jlemoncmpayuu: OnbITHL, JOKa3bIBaIOIINE TMCKPETHOE CTPOEHUE BellecTBa, poTrorpapuu
MOJIEKYJ OpraHudeckux coennHeHui. OmnbITel 1mo auddysun xuakocredt M razoB. Mozenb
OpoyHoOBCcKoro aBrkeHus. Mojenb onbita lITepHa. OnbITh, JOKa3bIBalOIIME CYIIECTBOBAHUE
MEXMOJIEKYJIIPHOTO B3auMOAEUCTBUSA. Moienb, WILTIOCTpUpYIoIIas IpUpoAy JaBJICHUsS ra3a Ha
CTeHKH cocyna. ONbIThl, WIUIIOCTPUPYIOIINE YpPaBHEHHE COCTOSIHUS HJEallbHOTO Tasa,
M30IPOLECCHI.

Jlabopamopuvie pabomur. OnpeneneHue Macchl BO3/1yXa B KJIaCCHOM KOMHAaTe Ha OCHOBE
u3MepeHuil o0bEMa KOMHAThI, JaBIEHUS U TeMIepaTrypbl Bo3ayxa B Heil. MccnenoBanue
3aBHCHUMOCTH MEXIy apaMeTpaMH COCTOSIHUSI pa3peKeHHOTr0 rasa.

OCHOBBI TEPMOANHAMMKH.

TepMmonnHaMuyeckasi cucreMa. BHyTpeHHss SHEprusi TEPMOJANHAMUYECKOW CUCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemnoTel U paboTta. BHyTpeHHsIsl 3Heprus 0JHOATOMHOTO
UJEAIBHOTrO0 raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeTIbHas
TEIUIOEMKOCTh BelecTBa. KomndecTBo TemioTsl npu teruionepenade. Ilonstiue 06 aanabatHoM
npouecce. [lepBrlii 3akoH TepmMoauHaMuku. [IpuMeHeHne mepBOro 3aKoHa TEPMOAMHAMUKH K
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u3onpoueccaM. ['papuueckas mHTEprnperanus paboThl rasa. Bropoll 3aKoH TepMOIUHAMUKH.
HeobOpatumocTts mporieccoB B mpupojie. TermmoBbie MammHbL. [[pHHIUIBI AEHCTBUS TEIMJIOBBIX
mamuH. [Ipeobpa3oBaHus 3HEPTUU B TEIUIOBBIX MamHnHax. KoahuuenT mone3Horo neiicTBus
terioBo mammHbl. [{ukn KapHo u ero xosdduiueHT moje3Horo neidcTBHs. DKOJIOTHYCCKUE
npoOJIEMbl  TEMJIOPHEPreTUKU. TEXHHYECKHME YCTPOMCTBA U IIPAKTHUECKOE IPUMEHEHUE:
JIBUTATENb BHYTPEHHETO CrOpaHusi, ObITOBOI XOJIOAUIBLHUK, KOHAULIMOHEP.

Lemoncmpayuu:. VI3MeHeHHE BHYTPEHHEW SHEpPruu Tejla IPU COBEPIIEHUHM paOOThI:
BBUIET MPOOKU U3 OYTHUIKK MOJ JEHCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JaTYHHOM
TpyOKe myTéM TpeHus (BuaeoeMOHCTpanus). Mi3MeHeHne BHyTpeHHEH SHepruu (TeMIeparypsl)
Tena npu Temonepenade. ONbIT Mo aguabaTHOMY PacIIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHMBOM). Monenu mnapoBoi TypOWHBI, JBUTATeNs BHYTPEHHEIO CrOpaHUs, PEaKTHBHOTO
JIBUTATENS.

Jlabopamopuvie pabomut. VI3MepeHne ynenbHONU TEIUIOEMKOCTH.

ArperaTHble COCTOSIHUA BelecTBa. @a3oBble NMepexo/bl.

[lapooOpa3zoBanue u KoHjaeHcauusa. Mcmapenue wu kumneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXKHOCTH BO31ayxa. HackieHHbId nap. Y aenpHas TEIioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEpaTypbl KUIlEHHS OT jaaBieHus. TBEppoe tenmo. Kpucraminueckue u
amop(HbIe Tenma. AHU3OTPONHUS CBOMCTB KpUCTAIUIOB. JKumkue kpuctayuibl. CoBpeMEHHBIC
Mmatepuaibl. IlnaBnenue u Kpuctammzanus. YenbHas Temiora miaBieHus. CyOnumarnus.
VYpaBHenue TemioBoro OanaHca. TexHUYecKHe YCTPOWCTBa M MPAKTUYECKOE MPHUMEHEHUE:
TUTPOMETP U MCUXPOMETP, KATIOPUMETP, TEXHOJIOTHH MOJIYYEHHUS] COBPEMEHHBIX MaTepUaloB, B
TOM YHCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Lemoncmpayuu: CBoWicTBa HACHIIEHHBIX NapoB. Kunenne npyu NOHMKEHHOM JIaBIICHUU.
CriocoObl m3MepeHust BIaKHOCTH. HaOnroeHne HarpeBaHUs U TUIABIICHUS KPUCTAJUTHYECKOTO
BeliecTBa. JleMoHCTpalys KpUCTalIoB.

Jlabopamopuvie pabomot. VI3MepeHHe OTHOCUTEIIBHOM BIIAXKHOCTH BO3/IyXa.

DJIEeKTPOCTATHKA.

OnexTpuzauus Teia. OJEKTPpUUYECKMM 3apsan. JlBa BHJa DIIEKTPUYECKHX 3apsiioB.
[TpoBOAHMKY, NUANEKTPUKH U TOJYIPOBOJHUKH. 3aKOH COXPAHEHUS AJIEKTPUUYECKOrO 3apsija.
B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbld 3leKTpUUYECKUN 3apsia. DJIEKTPUUECKOe
nosie. Hanpsix€HHOCTB 3nekTpruyeckoro mosts. [IpuHIuI Cyneprno3uiun dJIeKTPUYECKUX TOJIEH.
JIuHMK HanpsHKEHHOCTU AJIEKTpHUYeckoro moiyisi. PaboTa cui 3IEKTPOCTaTUYECKOTO TOJIS.
ITorenuman. PazHocTe moteHmanos. [IpoBOAHUKN U TUAIEKTPUKH B DJIEKTPOCTATUIECKOM TIOJIE.
JdnexkTpudeckass NPOHUIIAEMOCTb.  JNEKTpo€MKocThb.  KoHaeHcatop.  DIeKTpOEMKOCTB
IUIOCKOTO KOHJEHcCAaTopa. JHEprusl 3apsyKeHHOro KOHJAEHcaTopa. TeXHHWYecKue ycTpoicTBa U
MIPaKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOI, DJIEKTPOMETpP, JJIEKTPOCTaTHYECKass 3alluTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAIbHBIN anmapaT, CTpYHHBIA IPUHTEP.

Lemoncmpayuu. YCTpOUCTBO M NPUHLMUII JIEUCTBHUS JIIEKTpoMeTpa. Biaumopeicteue
HA’JIEKTPU30BAaHHBIX Tel. OJIEKTpUYECKOe IoJie 3apshKeHHbIX Ten. [IpoBogHuku B
JIEKTPOCTATUYECKOM I10JI€. DIIEKTpOCTaTUYECKas 3alUTa. JJUINEKTPUKH B 3JIEKTPOCTaTHIECKOM
nojie. 3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHcaropa OT IUIOMAAM IUIACTHH,
paccTosiHUS MEXAYy HUMH M JIUIEKTPUYECKOW IPOHULAEMOCTU. OHEPrus 3apsyKEHHOIO
KOH/JIEHCATOopa.

Jlabopamopusie pabomot. VIaMepeHne aIeKTpOEMKOCTH KOHACHCATOPA.

IocToAHHBIN JJIeKTPHYeCKHHl TOK. TOKH B pa3IMYHBIX cpeaax.

DJIEKTPUYECKUIN TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTro ToKa. ICTOUHHMKH TOKA.
Cuna Toka. IlocTosnnbli Tok. Hanpspkenne. 3akoH OMa i ydacTka LENH. DJIEKTPUYECKOE
CONpOTHUBIIEHUE. YJIeIbHOE CONpOTHUBIEHUE BemecTBa. llocnenoBarenbHoe, NapaieabHOE,
CMEIIaHHOE COEAMHEHUE NMPOBOJHHUKOB. Pabora snexkTpuueckoro toka. 3akoH J[xoyns—Jlenna.
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MOoOIHOCTh 3JEKTPUYECKOTO TOKA. DJIEKTPOJBIKYIIASl CHJIa U BHYTPEHHEE CONPOTUBIICHUE
HUCTOYHHMKA Toka. 3akoH Owma i TOJHOW (3aMKHYTOM) ayekTpudeckoil 1enu. KopoTkoe
3aMbIKaHUE. DJEKTPOHHAS MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTH COMPOTUBIICHUS
METAJJIOB OT TeMIeparypbl. CBEpXMPOBOJAUMOCTb. DJIEKTPUUYECKUM TOK B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX Ty4koB. [lomympoBomuuku. CoOcCTBeHHass Y MPUMECHAs TPOBOJAUMOCTH
norynpoBoiHUKOB. CBolicTBa p—N-niepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI. DICKTPUICCKUN
TOK B pacTBOpax M paciijiaBax AJIEKTPOJIUTOB. DJIEKTPOJIUTUUYECKAS] AUCCOLUALMS. DICKTPOIIU3.
OneKTpuueckuil TOK B raszax. CamMoCTOSATENbHBII M HECAMOCTOSTENbHBIM pa3zpsan. MoiHus.
IInazma. TexHuyeckne yCTpPOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: aMIIEPMETP, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIA JHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MIOJIyIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jemoncmpayuu: VI3MepeHne CUilbl TOKa U HaIpsKEHUs. 3aBUCUMOCThH COMPOTUBIICHUS
UUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAAU IMONEPEYHOr0 CEYEHHs W MaTepuaa.
CMmenianHoe coeuHeHuEe TMPOBOAHUKOB. [IpsiMoe wu3MepeHue AIEKTPOJBHKYIICH CHIIBL.
KopoTkoe 3amblkaHuE€ rajabBaHMYECKOIO 3JIEMEHTA W OLIEHKAa BHYTPEHHErO COIPOTHBIICHUS.
3aBUCUMOCTh CONPOTUBJICHHS METANIOB OT TeMIepaTypbl. [IpoBOIMMOCTE 3JIEKTPOJIIMTOB.
HckpoBoii pa3psaa 1 NpoBOAUMOCTb Bo3Ayxa. OZHOCTOPOHHSS IPOBOJUMOCTD AUO/1A.

Jlabopamopuvie pabomor: VI3ydeHne CMENIAHHOTO COSIUHEHHS pe3ncTopoB. M3mepenue
ANEKTPOABIKYIIEH CHJIBI UCTOYHMKA TOKAa M €ro BHYTPEHHEro compoTuBieHus. Habmionenue
AIIEKTPOJIN3A.

11 KJIIACC

MarnuTHoe noJie. JIeKTPOMAarHUTHAsi HHAYKIHS.

IloctosiHHBIE MarHuThl. B3auMoneicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJE€.
Bekrop marauTHONM MHAYKIMU. [IpMHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMKA. KapTuHa JMHUN MarHUTHOM MHIYKLUM TOJS HOCTOSHHBIX MAarHUTOB. MarnutHoe
10Jie MPOBOJHMKA ¢ TOKOM. KapTuHa NMHUNA MHIYKIIMM MarHUTHOIO IMOJISI JJIMHHOTO IPSIMOIO
IIPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOIO IPOBOJHHMKA, KaTymKH ¢ TOKOM. OmnelT Opcrena.
B3aumoneiictBue npoBoaHHKOB ¢ TokoMm. Cuna Awmrmepa, e€ mMoaynb u Hampabienue. Cuia
Jlopenna, €€ monyne W HampasieHHe. JIBH)KEHHE 3apsDKEHHOM YacTUIBl B OJHOPOJHOM
MarHuTHoM nose. PabGorta cunbl Jlopenna. SIBneHue snexkTpoMarHUTHOM uHAYKIMU. IloTox
BEKTOPAa MarHUTHOM MHAYKLINU. DJIEKTPOABMIKYILAS CUJIA MHIYKIMHU. 3aKOH JIEKTPOMAarHUTHON
uHaykuun QPapanes. BuxpeBoe anekTpuyeckoe mojie. DJIEKTPOJBMKYILAS CHJIAa MHAYKLIUU B
IIPOBOJHMKE, JBHKYILEMCS MOCTYIATEIBbHO B OJHOPOJHOM MarHutHoM mnosne. [Ipasuno Jlenna.
NHayKTUBHOCTh. SIBIEHME CAaMOMHIYKIUU. DIEKTPOABUKYIIAsS CHJIa CAMOMHAYKLIHUU. DHEPIHsl
MarHMTHOTO IOJI KaTYHIKHM C TOKOM. ODJIEKTPOMArHUTHOE Iojie. TEeXHMUYECKHEe YCTpOMCTBAa U
MPAKTUYECKOE IPUMEHEHHUE: TOCTOSHHBIE MAarHUThl, 3JEKTPOMArHUThI, 3JIEKTPOJBUraTEllb,
YCKOPHUTENH JIEMEHTAPHBIX YaCTHL], UHIYKIIMOHHAS TI€Yb.

Lemoncmpayuu: OneiT Opcrena. OTKIOHEHHE AJIEKTPOHHOIO MyYKa MArHUTHBIM TOJIEM.
JIuHMM MHIYKIMM MarHUTHOTO nojisl. B3aumopelicTBue IBYX NpPOBOJHUKOB ¢ TOKOM. Cuia
Awmrnepa. JleiictBue cuibl JlopeHlla Ha HOHBI 3JIEKTpOJUTA. SIBIEHHE 3JIEKTPOMArHUTHOU
uHaykuuu. [lpaBuno Jlenma. 3aBUCMMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKLHUHU OT CKOPOCTH
M3MEHEHHUs MarHUTHOTO MOTOKA. SIBJeHne CaMOMHTyKIHH.

Jlabopamopnvie pabomwi. VI3ydeHHe MarHMTHOTO TOJS KaTYIMIKM C  TOKOM.
HccnenoBanue nelcTBUs MOCTOSHHOIO MarHuTa Ha pamMKy ¢ TokoM. MccienoBaHue sBICHHS
AIIEKTPOMAarHUTHOW MHIYKIIMH.

MexaHn4ecKue M 3JIeKTPOMATHUTHBbIE KOJIeOaHUsl.
KonebarenpHast cucrema. CBOOOMHBIE MexaHWYecKHWe Kkoyiebanusa. [apmMoHmueckue
konebanus. Ilepwon, wdacrora, ammmutyga u  (asa konebanuil. IlpyXMHHBII MasTHUK.
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MareMaTHuecKkuii MasTHUK. YpaBHEHHME rapMOHMYEecKHX KkojeOanuii. [IpeBparienue sHepruu
npu rapMoHudeckux konebanusax. KoneGarenbHblil KOHTYp. CBOOOIHBIE 31E€KTPOMArHUTHBIE
KoJIe0aHUs B WACATHHOM KOJIEOATEIHHOM KOHTYpE. AHAIOTHS MEXAY MEXaHHYeCKUMH U
JJIEKTPOMarHuTHeIMU  KonebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPruM B
U/ICTbHOM KOJIe0aTeIbHOM KOHTYPE.
[IpencraBiaenne o 3aTyxamIuX KoneOaHMsX. BbIHyXIEeHHbIE MEXaHMYECKHE KOoyeOaHMs.
Pe3onanc. BeiHyxIeHHBIE JIeKTpOMaruuTHeIe Konebanus. [lepemennbiit TOk. CHHYCOHMIANBHBIN
IIEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOI0 TOKAa. AMIUIMTYIHOE M JIEHCTBYIOLIEE 3HAYCHHE
cuibl Toka W HampspkeHus. Tpancdopmatop. IlpomsBoacTtBo, mepemaya U motpeOieHue
JNEKTPUYECKON SHEPTUU. DKOJIOTUYECKUE PUCKH ITPH IIPOU3BOACTBE dIEKTpodHepruu. Kynsrypa
UCIIOJIb30BAaHUsl DJIEKTPOOHEPIMM B IIOBCEJHEBHOW KU3HU. TEXHHMUYECKHE YCTpOMCTBA U
IIPAKTUYECKOE IMPUMEHEHHE: DJIEKTPUYECKUM 3BOHOK, T'€HEPATOp IEPEMEHHOr0 TOKA, JIMHUU
AJIEKTpoIIepesay.

Jemoncmpayuu: ViccnenoBanue napaMeTpoB KoJieOaTeTbHOW CHCTEMBI (MPY>KUHHBIA HITH

MaTeMaTH4ecKrii MasTHUK). HaOmiomenume 3aTyxarmommx kojiebanui. MccnemoBaHuwe CBOKMCTB
BBIHYXJICHHbIX Kosiebanuii. HaOmionennme pe3onanca. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
kojeOanuss. OcuuuiorpaMmbl (3aBUCHMOCTH CHJIBI TOKA M HANPsDKCHHS OT BPEMEHH) IS
3JICKTPOMArHUTHBIX KoJIeOaHWW. Pe30HaHC TpH IOC/IEeIOBAaTEILHOM COCIMHEHHH PE3UCTOpA,
KaTYIIKA UHIYKTUBHOCTH U KOHJEHcaTopa. Moiesb TUHUY 3JIEKTPOIIepeaayu.

Jlabopamopuvie pabomul. VccnemoBaHWe 3aBUCHMOCTH IEPHOJA MaJIbIX KoJjeOaHWH
rpy3a Ha HUTH OT JUIMHBI HUTH M Macchl Tpy3a. MccnegoBanue nepeMeHHOro TOKa B LIETIH U3
MOCJIEIOBATEILHO COSIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

MexaHnu4ecKkue U 3J1eKTPOMATHUTHBIC BOJIHBI.

Mexanuueckue  BOJHBL,  ycioBus — pacnpocrpaHenus.  llepmon.  Ckopocthb
pacrpocTpaHeHMs U JuinHa BosHBL. llonmepeunble W npojosibHble BONHBL. MHTEepdepeHuus u
Judpakuus MexaHM4eckux BOJH. 3ByK. CkopocTh 3Byka. I'poMKocTh 3Byka. BbicoTa ToHa.
TemOp 3Byka. DIEKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS H3JIy4YEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauust BektopoB E, B, v B oanekrpomarHuTHoi BosnHe. CBolicTBa
AIIEKTPOMAarHUTHBIX ~ BOJH:  OTpPak€HUE,  MpeloMJIeHHMe,  Hojspuzanus, audpakuus,
untepdepeniusa. CKOpPOCTb 3JIEKTPOMAarHUTHBIX BOJH. Illkama 31eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHHE >JEKTPOMAarHUTHBIX BOJH B TeXHUKE M ObiTy. IlpuHIUNBI paguocBs3u U
TeneBuAeHUsA. Pannonokanus. OJEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAlOIIEH  Cpenbl.
TexHu4eckue yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
YJIBTPa3ByKOBask IMAarHOCTHMKA B TEXHHUKE W MEIULUHE, pajap, pPaauONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jemoncmpayuu: O6pa3oBaHWe U pacIPOCTPAHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.
KoneOmromeecs Teno Kkak UCTOYHMK 3Byka. HaOmioneHue oTpaxkeHHMsT M IPETOMIICHUS
MexaHu4yeckux BosIH. HalOmroneHue uHTeppepeHIUMU U IUPpaKIUUd MEXaHUYECKHUX BOJIH.
3ByKoBOU pe3oHaHc. HaOmroneHue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U
yacToTo KkojeOaHuil. VccrnemoBaHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH: OTpaKeHHE,
npejoMIIeHUE, MoNsApu3anus, Tuppakuus, HHTeppepeHIns.

OnrTuka.

I'eomerpuueckass ontuka. I[IpsMonuHeilHOe pacnpocTpaHEHHWE CBeTa B OJIHOPOJHOMN
cpene. Jlyu cBera. TodeuHblil UCTOYHUK cBeTa. OTpakeHHE CBETA. 3aKOHBI OTPAKEHHUS CBETA.
[Toctpoenue u3o0pakeHU B TIIOCKOM 3epkaie. [IpernomieHue cBeTa. 3aKOHBI MPETOMIICHUS
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cBeTa. AOCOJIOTHBIN TTOKa3aTeNb npenoMiieHus. [loimHoe BHyTpeHHee oTpakenue. [IpenenbHbli
yrojl TMOJHOTO BHYTpPEHHEro oTpaxkeHus. Jucmepcusi cBera. CloXxHBIH cocTaB OeJoro cBeTa.
[IBer. CoOuparomme u pacceuBaromive JMH3bL. ToHKass nuH3a. DOKYyCHOE pacCTOsSHUE U
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
muH3ax. PopMyna TOHKOW JIMH3BL. YBeEJIMYEHUE, AaBaeMoe JIMH30H. lIpenensl npumMeHUMOCTH
reoMeTpuueckoi ontuku. BonHoBas ontuka. MaTepdepenus cera. KorepeHTHbIE HCTOUHHUKH.
VYcnoBust HaOMIOAECHNUS MAKCUMyMOB M MUHUMYMOB B MHTEP(EPEHIIMOHHOW KapTUHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB. [ludpakuus cBeta. Judpakunonnas pemeérka. Y clioBue
HaOJIIOAEHUS TIJIaBHBIX MAaKCUMYMOB IpH MaJeHMM MOHOXPOMAaTMYECKOI'O CBeTa Ha
mudpakunonnyo pemérky. [lomspuzanus cBeta. TeXxHHMUECKHE YCTpPOHCTBA M MPAKTHUECKOE
OpUMEHEHHEe: OYKH, Jymna, (oTroammapaT, NMPOCKIHMOHHBIM ammapar, MHKPOCKOI, TEJIECKOII,
BOJIOKOHHAS ONTHKA, JU(PPAKIIMOHHAS PEIIETKA, OJIIPOUL.

Jlemoncmpayuu: 1IpAMOIIMHENHOE pAaCIPOCTPAHEHUE, OTPAKECHUE U MPEIOMIICHUE CBETA.
Ontuueckue npudopsl. [lonHoe BHyTpeHHee oTpakeHue. Moxenb cBeroBoja. Mccnenosanue
CBOWCTB un300pakeHMil B JauMH3ax. Mojenu MUKpockoma, Teneckomna. HabmoneHue
uHtepdpepeniuu ceera. HaGmionenue audpakuuu cBera. HaOmromeHue aucnepcuu cBera.
[Tonydyenue cnekTpa ¢ nomouibio npusMbl. [lonydyeHue crekrpa ¢ MOMOIIBIO AU(PAKIIMOHHON
pemérku. Habmonenne noasipusanuu cBera.

Jlabopamopuvsie pabomol. VI3amepeHue nokaszaTens npeaomiieHus crekia. Mcenenopanue
CBOICTB M300pakeHui B inH3ax. HabmroeHre qucnepcuu cBeTa.

OcHOBBI CIIENUATBHON TEOPHU OTHOCUTEIBLHOCTH.

I'panunel mpuMEHUMOCTH Kilaccuueckoi MexaHuku. [locTynaTel crnenuaibHOW Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYJI CKOPOCTH CBe€Ta B BaKyymMe, IIPHUHIIHUII
OTHOCUTEJIbHOCTH DMHIITEeHHAa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMeIJICHUE BPEMEHU U
COKpaIIIGHI/Ie JJIMHBI. 3H€pFI/I$I 158 I/IMHy.]'II)C pGHHTHBHCTCKOﬁ YJaCTHUIIBI. CBSISI) MAacCCHhI C 3Heprneﬁ 158
I/IMHYJ'IBCOM peﬂﬂTHBHCTCKOﬁ qacCTUuObI. SHGPFI/ISI IIOKO4.

DJIeMeHTbl KBAHTOBOM ONTHKH.

®oronsl. Popmyna [lnanka cBs3u 3Heprun GpoToHA € €ro YacTOTON. DHEPrus U UMITYJIbC
dotona. OtkpeiTe u wuccnenaopanue Qoroadpdexra. Ombitet A.I'. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHireitna s poroaddexra. «KpacHas rpanuna» gorospdexra.
Hasnenune cBera. OmnbiTel II.LH. JlebemeBa. Xumudeckoe IeHCTBHE CBETa. |EXHUYECKHE
YCTPOMCTBA M NPAaKTUYECKOE NpUMEHEHHUe: (PoTorneMeHT, (OTONATUMK, COJIHEUYHas Oartapes,
CBETOJIMONI.

Hemoncmpayuu. ®otorddekT Ha yCTAaHOBKE C HHUHKOBOW riactuHOi. MccrmemoBanue
3aK0HOB BHeNTHeTo hoTodddekra. CBeroanon. ConHeunas 6arapes.

Crtpoenue aTtoma.

Mogens aroma Tomcona. OnbiTel Pesepdopna mo paccessuuro o-uactuu. [Ilmaneraphas
mojens atoMa. Iloctynatel bopa. znyyenue u nornomeHue GOTOHOB MU IEepexoje aToMa ¢
OJIHOTO YpOBHS DJHEprum Ha JApyrol. Buasl cnektpoB. CHeKTp YpOBHEH DJHEPrMM aToMa
Bozopona. BonHoBble cBolicTBa uactul. Boanel ge bpoitna. KopnyckynspHO-BOIHOBOM



nyann3M. CIOHTaHHOE U BBIHYKJEHHOE M3IydeHue. TeXHUJeckre yCTpOKWCTBa U MPAKTUYECKOe
IIPUMEHEHHUE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu: Mopens omnbiTa Pesepdopna. Onpenenenue AIUHBI BOJHBI Jiazepa.
Hao0mtonenue nuHedvaTsix CIEKTPOB U3nyueHus. Jlazep.

Jlabopamopnvie pabomul. HabnoieHre TMHERYATOrO CIEKTpa.

ATOMHOE sIApO.

OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXKHOCTh  CTpoeHus  sjapa.  OTKpeiTHE
panuoaktuBHOCTH. OnbIThl Pesepdopaa no onpenenenno coctaBa paaloakTUBHOIO U3ITyUEHUSI.
CsaoticTBa anbda-, 6era-, raMMa-u3nydeHus. BiausHue pagnoakTUBHOCTU Ha KUBbIE OPTaHU3MBI.
OtkpbiTHE npoTOoHA W HeWTpoHa. Hykionnas moxens sigpa ['eitzenOepra— MBanenko. 3apsn
saapa. MaccoBoe uucio siapa. M3otomsl. Anbda-pacman. DIeKTPOHHBIH W MO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydenue. 3akoH paJiMOAKTUBHOIO pacnajia. DHEpPIrus CBSA3U HYKJIOHOB B SIIPE.
SAnepusie cunbl. Jlepext Maccer siapa. SAnepubie peakumu. Jlenenune u cuHTe3 saep. SmepHbiid
peaktop. Tepmosimepusiii cunre3. [IpoOrembl U NEPCHEKTUBBI SIACPHOM SHEPTeTUKU.
OKOJIOTMYECKUE AaCHEeKThl SAEPHOW SHEPreTUKU. OJeMEHTapHble 4YacTUlpl. OTKpbITHE
no3uTpoHa. MeTopl HAOMIOACHHUS U PETUCTPALMU dJIEMEHTapHBIX YacTull. DyHIaMeHTalbHbIE
B3aumojeiictBus. EnuHCTBO (u3nueckoil KapTUHbI Mupa. TeXHMYeCKHe YCTpOWcTBa U
NpakTUYEeCKOe MPUMEHEHHE: TO3UMETp, KaMepa Buibcona, siaepHblil peakTop, aToMHast 6oM0a.

Lemoncmpayuu: C4€TUMK MOHU3UPYIOIIUX YaCTHLI.

Jlabopamopuvie pabomut. ViccnenoBanue TpeKoB 4acTHIl (10 TOTOBBIM (poTorpadusim).

DJIeMeHThI ACTPOHOMMH U ACTPO(PHU3NKH.

Otanbl  pa3BUTHS acTpoHOMuU. [lpukiiamHoe W MHUPOBO33PEHUYECKOE 3HAUYCHHE
actpoHomuu. Bup 38é31H0r0 HeOa. Co3Be3nus, sspKue 3BE3/1bl, IIIAHETHI, X BUIUMOE ABH)KECHUE.
Conneunas cucrema. Connue. ConHeuyHass akTUBHOCTb. McTouHuk sHeprum ConHua u 3BE3N.
3BE3/1bl, X OCHOBHBIE XapAaKTEPUCTHKU. JlMarpamMma «CHEKTpasbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MpPEACTABIECHUS O
MPOUCXOKACHUH U HBOMOIMK CoJiHIIa U 3BE3/. DTambl XKU3HU 3BE3N. Mieunsiid [IyTe — Hama
I'anaxtuka. Ilonoxenue u nBrxenne Conuna B ['anaktuke. Tumsl ranaktuk. PagnoraiakTiku U
kBa3apbl. UEpHble IbIpbl B sapax ranakTuk. Bcenennas. Pacummpenue Bcenennoil. 3akoH
Xab0ma. Pazberanue ramakTMk. Teopuss bonbmoro B3peiBa. PenukroBoe u3iMydeHHe.
MacmrabHas ctpyktypa Beenennoil. Meraranaktuka. Hepeménnsle mpo6aeMbl aCTpOHOMUHU.

Habniooenua:  HabmiojeHus  HEBOOPYXKEHHBIM  IJIa30M  C  MCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEeHHsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3/iusi CeBEepHOro noiymapus U sipkue 38€3ab1. Habmonenus
B Teneckon JIyHsl, miianer, Mneunoro IlyTu.

Oo0o01arouiee NOBTOPEHME.

Posib Qu3MKKM M acTPOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHUYECKOW, COIMAIbHON H
THYECKOU cdepax [HeSTeNTbHOCTH 4YeloBeKa, poJib M MeCcTO (U3MKM U AacTpOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (PU3MUECKOW Teopurn B (HOPMHPOBAHUU
npecTaBiIeHu 0 PU3MYECKON KapTUHE MUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.
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Ili1anupyemMble pe3yibTaThl 0CBOCHUS Y4eOHOr0 npeaMera «Pu3nka

OcBoenne yuyeOHOro mpeamera «®dusnka» Ha YpOBHE CPEIHETO OOILIEro 0O0pa3oBaHHS
(6a30BBIN ypOBEHB) 00ECIIEUNBACT JTOCTHIKECHHUE CIEAYIOUINX JIUYHOCTHBIX, METAIIPEIMETHBIX U
NPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3YyNbTAaThl OTPaKalOT TOTOBHOCTh U CHOCOOHOCTh OOy4arouiuxcs
PYKOBOACTBOBAaTbCS  CHOPMUPOBAHHOM  BHYTPEHHEH  MO3MLMENH  JIMYHOCTH, CHUCTEMOU
[IEHHOCTHBIX ~ OPUCHTAIMi, TO3UTHUBHBIX BHYTPEHHHUX yOEXKICHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IICHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIMPEHHUE )KU3HEHHOTO OIBITA U OIBITa
NESATEIIbHOCTH B TIPOIECCe peaju3aliid  CPEeACTBAMHU  y4eOHOTO TpEIMeTa OCHOBHBIX
HaIIPaBJICHUH BOCIIUTATEIbHON AEATEIIBHOCTH.

B pesynbrare wu3yueHus (U3MKM Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs Yy
oOyuaromierocst 0yayT c(hopMUPOBaHbI CIIEAYIONINE JIMUHOCTHBIE PE3YNIbTaThl B YACTH:

1) rpakaaHCcKOro BOCIIMTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMMO3ULUK OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIECHA POCCUHCKOTO OOIIECTBA; MPUHSATHE TPATUIIMOHHBIX OOIEYETIOBEUSCKUX
TYMaHUCTUYECKUX M  JIEMOKPAaTUYECKMX IIEHHOCTEH; TOTOBHOCTb BECTHU COBMECTHYIO
JeATETbHOCTh B MHTEpPECcax TpakIaHCKOro OOIIeCTBa, Y4YacTBOBAaTh B CaMOYIIPaBJIEHUU B
00pa3oBaTeNbHONM OpraHU3alluK; YMEHUE B3aUMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAaMU B
COOTBETCTBUU C MX (YHKIUSIMH U Ha3HAYEHHEM; TOTOBHOCTh K TYMAaHUTAPHOIN U BOJIOHTEPCKON
JESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

chOPMUPOBAHHOCTh ~ POCCUHMCKOMW  TPAKIAHCKOH  HMJIGHTUYHOCTH, HATPUOTH3MA;
[IEHHOCTHOE OTHOIIEHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCUMCKHUX yUYEHBIX B
o0nactu (pU3MKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHYECKOTO TOBEICHHS; CIIOCOOHOCTD
OIICHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HAa MOPAIbHO-
HPaBCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM YHCJIE€ B J€ATEIbHOCTH YYEHOT0; OCO3HAHUE JIMUHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYMBOTO OYIYILIEro;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUasl SCTETUKY HAYYHOTO TBOPUYECTBA, IPUCYILETO
¢buznueckoil Hayke;

5) TpyaoBOro BocCiuTaHMSA:

WHTEpeC K pas3nu4yHbiM cdepam npodecCHOHATBHON JeSTEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U pearn3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE TUIAHBI; TOTOBHOCTh U CIIOCOOHOCTH K
o0pa3oBaHUIO U caM000pa30BaHMIO B 001acTH (PU3UKHU HA MPOTSHKEHUH BCEH KU3HU;

6) ’3K0J10rMYeCKOro BOCIIUTAHMS .

c(hOPMHUPOBAHHOCTh JKOJOTHYECKOW KYIBTYPHl, OCO3HAHHE TI00AaTBbHOrO XapakTepa
HKOJIOTHYECKUX MPOoOJIeM; MIIAHUPOBAHUE U OCYIIIECTBICHUE ICUCTBUI B OKpPYKAIOIIEH cpeie Ha
OCHOBE 3HAHUS 1I€JIEH YCTOMYUBOTO PA3BUTHSI YEJIOBEUECTBA; PACIIUPEHUE OMBITA JCSITEIHBHOCTH
HKOJIOTHYECKON HAMPaBJICHHOCTH Ha OCHOBE UMEIOIIUXCS 3HAHHM 10 (PU3UKE;
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7) IeHHOCTel HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTus (PU3NUECKONW HAyKW; OCO3HAHHME IIEHHOCTH HAYYHOW JESATCIBHOCTH, TOTOBHOCTH B
mporecce u3ydeHus: (GU3MKU OCYIIECTBIISTH MPOCKTHYIO M HCCIECIOBATEIBCKYIO JIEATEIHHOCTh
HHIUBHUIYAJIbHO U B I'PYIIIIC.

B mpouecce nocTukeHusi JIMYHOCTHBIX PE3Yy/IbTaTOB OCBOSHUSI MPOTpaMMbl MO (PU3UKE
JUIsL  YpOBHA cpeiHero oOmiero o0pa3oBaHusi y OOyYarOIIMXCS  COBEPLICHCTBYETCS
SMOLIMOHAIBHBIA  MHTEJUIEKT,  MPEANOoiaralouii  cOpMUPOBAHHOCTb:  CaMOCO3HAHMSI,
BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE YMOIMOHAIILHOE COCTOSIHUE, BUAETh HAIPaBIICHUS
pa3BUTHSI COOCTBEHHON AMOIMOHAIBHOM chepbl, ObITh YBEPEHHBIM B ceOe; CaMOperyInpoBaHus,
BKJIIOYAOMICr0 CaMOKOHTPOJIb, YMCHHUC IPUHHUMATh OTBCTCTBCHHOCTHL 3a CBOC IIOBCIACHMHC,
CHOCOOHOCTD AalTUpOBaTLCA K SMOIHOHAJIIbBHBIM HU3MCHCHUAM W IIPOABJIATH I‘I/I6KOCTB, GBITB
OTKPBITBIM HOBOMY; BHYTPEHHEN MOTHBALIMHY, BKIKOYAIOLIEN CTPEMIICHUE K TOCTHKECHUIO LIEIIU U
ycrexy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE JIeHCTBOBATh, MCXO/AS U3 CBOUX BO3MOXKHOCTEH;
SMIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHANIBLHOE COCTOSHHE JApPYTuX,
YUUTHIBATh €r0 MPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COUYBCTBHIO U COMEPEKUBAHUIO;
COLIMATIbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTpAaUBATh OTHOIICHUS C APYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE TelCTBHUS

1) 0a30BbIe JIOrHYeCcKHue AeiicTBHA:

CaMOCTOSITENILHO (DOPMYJIHPOBaTh M aKTyaJM3UpPOBATh MPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE; OMpEIeNATh LEeNu JACSITeNbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU HX
JOCTHIKEHUS; BBISBISATh 3aKOHOMEPHOCTH M IPOTHBOPEUMS] B PAacCMAaTPUBAEMBIX (DU3MUECKHX
ABIICHUSX; pa3palaTeiBaTh IUTAH pELICHUS MpoOJeMbl ¢ Y4ETOM aHalu3a HUMEIOIINXCS
MaTCpHAJIBHBIX U HEMATCPHUAJIbHBIX PECYPCOB; BHOCUTDH KOPPEKTHUBEI B ACATCIIBHOCTD, OLICHUBATDH
COOTBETCTBHUEC PE3YIbTAaTOB OeiIAam, OLCHUBATH PpUCKHU HOCJ'ICI[CTBI/Iﬁ JCATCIIbHOCTH,
KOOPJAMHUPOBAaTbh U  BBIIOJHATH pabOTy B YCIOBUSIX PpEaJbHOr0, BHUPTYaJIBHOTO U
KOM6I/IHI/IpOBaHHOFO B3aI/IMO)IeI\/'ICTBI/I$I; pasBuBaTh KPCATUBHOC MBIINIJICHUC TIpW PCIICHUHA
YKU3HEHHBIX TPOOIIeM.

2) 0a30BbIe HCCIeI0BATEIbCKHE 1eiICTBHUS:

BIIa/IETh HAYYHON TEPMUHOJIOTHEH, KIFOYEBBIMU MOHATHSIMH U METOAaMU (pusmdeckoi
HAyKH; BJIAJETh HaBBIKAMH Y4€OHO-HCCIEI0BATENBCKOW U MTPOEKTHOM NIESATEIBHOCTH B 00JIaCTH
(1)I/I3I/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY ITOUCKY MCTOAOB PCHICHUSA 3aaa4d
(1)I/I3I/I‘~I€CKOFO COACPIKAaHUA, NMPHUMCHCHUIO PA3JIMYHBIX MCTOAOB IO3HAHUA;, BJIAJACTH BHIaAMHU
JESATENIbHOCTH IO IOJIyYEHUI0O HOBOTO 3HAHUS, €ro HMHTEpIpeTalud, NpeoOpa3oBaHUIO U
IMPUMCHCHUIO B Pa3JIMYHBIX y‘I€6HI)IX CUTyallusdX, B TOM YHUCJIC IIpHU CO3OaHHUUN y‘IC6HBIX
MPOEKTOB B 00JACTH (DU3UKH; BBISABIATH MPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTYAIM3UPOBATH
3a/1ady, BBIIBUTaTh THMOTE3y €€ pelieHHs, HaXOAUTh apryMEHTHI Ui JI0Ka3aTeIbCTBa CBOMX
YTBEPXKACHHIA, 33/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHHs; aHATU3UPOBAThH MOJIYYCHHBIE B XO/I€
pellieHuss 3aJadd Pe3yNbTaThl, KPUTUYECKH OIICHHBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH
HN3MCHCHHUEC B HOBBIX YCIOBUAX, CTaBUTh U (bOpMy.TIHpOBaTI) COOCTBEHHEBIE 3agayu B
00pa3oBaTeNbHON AESITENbHOCTH, B TOM YHWCIE MPU U3y4eHUH (U3HUKH; JaBaTh OLIEHKY HOBBIM
CUTyallusIM, OLEHUBATh IMPHOOPETEHHBIM OMNBIT, YyMETh NEPEHOCUTh 3HAaHUA MO (QHU3UKE B
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NPAaKTHUYECKYI0 O00IacTh JKM3HEACATENILHOCTH; YMETh HWHTEIPHUPOBATh 3HAHHMA W3 Pa3HBIX
OpeIMETHBIX oO0JacTeil; BBIIBUTATh HOBBIC WHICH, IpelaraTb OpPUTHHAJIbHBIC MOIXOABI MU
PELICHHS; CTAaBUTh MPOOJIEMBI U 33J1a4H, TOMYCKAIOIINE allbTepHATUBHbIEC PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

BJIJIETh HABBIKAMU TOJIy4eHUs: HHOOpMAIK (PU3NIECKOTO CONEPKAaHMsI U3 UCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH MOWCK, aHAJIN3, CHCTEMAaTH3aLHUI0 |
UHTEPIIPETAln0 HMH(POPMAIMM PA3IMYHBIX BHAOB W (OPM TPEACTABICHUS;, OLCHUBATH
JIOCTOBEPHOCTD uH(pOopManuy; UCTIONIb30BATh cpencTaa MHOPMAITMOHHBIX "
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTMII B PpEIICHWHM KOTHUTHUBHBIX, KOMMYHHKATUBHBIX |
OpraHU3alMOHHBIX 33/1a4 C COOJIoJeHUEM TpeOOBaHMN SPrOHOMHKH, TEXHUKU OE30MACHOCTH,
THUTUEHBI, PEeCypcocOepex eHus, MPABOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMALMOHHON
0€30I1aCHOCTH; CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEPIKaHUS B PA3NUYHBIX (popMaTax ¢ y4éTom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IPE/ICTABICHNS U BU3YAITH3aLlUH.

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIE Y4eOHbIe 1efiCTBUSA

1) o0LIeHue:

OCYIIECTBIATH OOIIEHWE Ha YypoKax (HU3MKM W BO BHEYPOUHOW JIEATEIHHOCTH;
pacrno3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTYallud U CMSATrYaTh KOH(DIUKTBI; pa3BEPHYTO U
JIOTUYHO H3JIaraTb CBOIO TOYKY 3PCHUSA C HCIIOJB30BAHHUEM SA3BIKOBLIX CPCACTB; COIIOCTABJIATH
CBOM CYKIEHHUSl C CYKICHUSMHU JPYrMX Y4YaCTHUKOB Juajnora, oOHapyXuBaThb pa3iudue U
CXO/ACTBO  MO3ULIMHA; MYOJWYHO  MPEJICTABIATh  PE3yJIbTaThl  BBIIOJHEHHOTO  OIbITA
(9KCIIepUMEHTa, UCCIIEe0BaHMs, IPOEKTa); CAMOCTOSTENIBLHO BbIOUPATh (hopMaT BBICTYIUIEHUS C
yu€TOM 3ajJ]au MPEe3eHTAlM U OCOOCHHOCTEH ayJUTOPUU U B COOTBETCTBUHM C HUM COCTaBIIAThH
YCTHBIE ¥ MIUCbMEHHbIE TEKCThI C UCIOIb30BAaHUEM MILUTIOCTPATUBHBIX MAaTEPUAIIOB.

2) COBMECTHAasI 1eATEJIbHOCTD:

MMOHMMAaTh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHAMBUAYaJIbHOH palOOTHI;
BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JEHUCTBUH C Y4E€TOM OOIIMX HHTEPECOB, U
BO3MOKHOCTEH KaXXI0ro 4YjiCHa KOJUICKTHUBA, NPWUHUMATb LOEJIA COBMECTHOM ACATCIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JEUCTBUS MO €€ JOCTUKEHHIO: COCTABIATh IIJIaH JICWCTBUI,
pacrpenenaTe poiu C Y4€TOM MHEHHUH YYaCTHHMKOB, OOCYXJaThb pPE3ylbTaThl COBMECTHOM
paloThl; OLEHMBATh KAa4eCTBO CBOEro BKJIAaJa M KaXJOT0 YYacTHHKAa KOMaHIbl B OOIIMH
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPHsSM; IMpeJlaraTb HOBbIE NPOEKTHI, OLEHUBATh HJIEU C
MO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTHU; OCYIIECTBIATH MO3UTHUBHOE
CTPATCTUYCCKOC MOBCACHUE B PA3JIMYHLIX CUTYyaAlUAX, IMPOSABIATH TBOPUECTBO U B006pa)K€HI/I€,
OBITH WHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

1) CaMOOpraHM3aNus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENbHYIO JIEATENIbHOCTh B O0JIACTH (U3UKU U
aCTPOHOMMHM, BBIABIATH MpPOOJIEMBI, CTaBUTh M (HOpMyIUpoBaTh COOCTBEHHbIE 3aJlauu;
CaMOCTOSITENIBHO COCTAaBJIATh IUIAH PEIIEHUS pPACUETHBIX M KA4YEeCTBEHHBIX 3ajady, IUIaH
BBIMIOJTHEHUS] TMpaKTUYecKol paboThl € Y4ETOM UMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOYKHOCTEM M TNPEANOYTEHUI; JaBaTh OLIEHKY HOBBIM CHTyalUsIM; PacUIMpPSITh PAMKH
yueOHOro IMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTeHM; JellaTh OCO3HAaHHBIM BbIOOD,
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apryMeHTHpOBaTh ero, OpaTb Ha ce0s OTBETCTBEHHOCTh 3a pEIIeHHE; OLEHUBATh
nproOPEeTEHHBIN OIBIT; CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULIMU B 00JIacTH
(U3HKH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIIbHBIN U KYIbTYPHBINA YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYAllMsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJbTAaTOB LEIsIM; BIAJEeTh HaBbIKAMHM I[O3HABATEIbHONW pedIeKkcuu Kak
OCO3HAHUS COBEPIIAEMBbIX JEWCTBUH M MBICIUTENBHBIX IPOLIECCOB, HUX PE3YIbTaTOB H
OCHOBaHUM; HCMOJb30BaTh MNpUEMbl pedieKkcuu A OLEHKH CHUTYyallud, BbBIOOpa BEPHOTO
pellleHus; OLEHUBAaTh PHUCKM U CBOEBPEMEHHO MPUHUMATh PELICHUS MO0 HX CHUKCHHIO;
NPUHUMATh MOTUBBI U apIYMEHTHI JPYTUX MPH aHAJIU3E PE3yJIbTATOB JAEATEIbHOCTH.

3) NPUHATHSA ceOsl U IPYrux:

npUHUMaTh ceOsi, MOHUMAsi CBOM HENOCTATKW M JIOCTOMHCTBA; NMPUHUMATh MOTHUBHI U
apryMEHTHI IpYTHX MPH aHAINU3€ Pe3ylIbTaTOB NEATEIBHOCTH; MPU3HABATH CBOE IPABO U MPABO
JIPYTUX Ha OLTHOKY.

INPEAMETHBIE PE3YJIBTATbBI

B mponecce usyuenus kypca ¢usuku 6azoBoro ypoBHs B 10 knacce oOydaromumucs
OyIyT JOCTUTHYTHI CIEYIOIINE IPEIMETHBIE PE3YIbTAThI:

JEeMOHCTPHPOBATh Ha MPUMEpPaxX posib U MecTO (PU3MKH B (POPMUPOBAHUH COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTHUYECKOU
JNeITEeIILHOCTH JIFOICH

YUUTHIBaTh T'PaHMLIBI NPUMEHEHUS M3YYEHHBIX (U3NYECKUX MoOJesIel: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPIOE TEJNO, MACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOUCYHBIH IEKTPUUYECKUHN 3aps IPHU PEIICHUU
bu3nueckux 3anay;

pacrio3HaBaTh (U3MUECKUE SIBIECHUS (MPOLIECCH) M OOBICHATh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUsS BEUIeCTBAa M DJIEKTPOJUHAMHKU:
PaBHOMEPHOE M PpAaBHOYCKOPEHHOE NpPSIMOJIMHENHOE ABM)KEHHE, CBOOOAHOE NaJCHHUE Tel,
JIBIDKEHUE TIO0 OKPY)XKHOCTH, WHEpLHMs, B3auMmojencTBue Tei, auddys3us, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIAPEHNE, KOHCHCAlUs, MIIaBlIeHHe, KpUCTAILIH3al1s,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSHMs raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aMMOJEICTBHE 3aps/10B;

OINHCHIBATh MEXAHMYECKOE JABM)KEHME, UCIONIb3Ysd (PU3NYECKUE BEIMYMHBI: KOOpAMHATA,
IIyTh, MEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CWJIa, UMITYJIbC Tejaa, KHHETHYeCKas
SHEprus, MOTEHIMAIbHAS SHEPTUsl, MEXaHU4YecKasi padoTa, MEXaHU4YeCcKasi MOIIHOCTb;

MIPU OMHMCAHUU MPABWIBHO TPAKTOBAaTh (PU3MUECKHI CMBICI UCIOJIb3YEMbIX BEIMYUH, UX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTUMH BEIIMUYUHAMM,

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJIECHMS, HCIOJIb3Ys
¢u3nueckue BEIWYMHBL: JIaBJICHUE Tasza, TEeMIlepaTypa, CpeiHss KHHETHUYecKash DSHEeprus
Xa0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod(pUIMEHT MOJIEe3HOro JEHCTBUS TEIJIOBOTIO
JBUTATEs;
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IIPU ONMCAHWU MPABUIIBHO TPAKTOBaTh (PM3NYECKUH CMBICI MCIIOIB3YEMBbIX BEIMUYUH, UX
0003HAUEHHSI U €JMHHULIBI, HAXOJIUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAM;

OIMCHIBATh M3YyYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JJIEKTPUYECKHUE SIBJICHUS
(TIporiecchl), UCTONb3ys (U3NUECKUE BETUYMHBL AIIEKTPUUECKUH 3apsi, AJIEKTPHUYECKOe TOJIe,
HaANPsHKEHHOCTH IOJISA, OTEHLNAN, Pa3HOCTh ITOTEHIIMAJIOB;

IIPU ONMCAHUU MPABUWIIBHO TPAKTOBaTh (PU3NYECKUH CMBICI MCIIOJIb3YEMbIX BEJINYMH, UX
0003HaueHMsI ¥ €AMHULBL; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3HUYECKYIO BEIUUHHY
C IPYTUMU BEJIIMYUHAMY;

aHATM3UPOBATh (PU3UUECKUE TPOLECCHl U SBICHHS, UCHOIBb3yd (PU3MUECKUE 3aKOHBI U
IPUHUMUIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3akonsl HprooTOHA, 3aKOH COXpaHEeHUs
MEXAHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPABUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEUICCTBA, I'Aa30BbIE 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbIil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pas3nuyarh CIOBECHYH (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIIOBUS (IPaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPHHIMUIIBI JCHCTBUS MAaIlWH, TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3anyarh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUs B IIOBCETHEBHOM KU3HH;

BBINOJIHATh AKCIEPUMEHTHI 0 HMCCIEJOBAHUIO (M3NYECKUX SBICHUN M TPOLECCOB C
UCTIOJIb30BAHUEM  TIPSIMBIX, M  KOCBEHHBIX H3MEPEHHH, Tpu ITOM  (OPMYIHPOBATH
npobiaeMy/3afady U runoTe3y yueOHOro SKCIepuMeHTa,

coOMpaTh YCTaHOBKY M3 IPEAJOKEHHOTO OOOpYAOBaHMs, IPOBOAUTH OIBIT U
(GopMynUpoBaTh BBIBOJABI; OCYLIECTBIATh INPsAMble M KOCBEHHBIE H3MEPEHUs (U3NYECKUX
BEJIMYMH, TPU 3TOM BbIOMpPATh ONTUMAJbHBIM COCO0 M3MEpPEHMsI U HMCIIOJb30BaTh W3BECTHBIE
METO/Ibl OLIEHKH MOTpPEeIIHOCTEH M3MEPEHUH; UCCIIe0BaTh 3aBUCUMOCTH MEXIY (hU3MYECKUMU
BEJIMUYMHAMU C MCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUM, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY,

(¢uKkcupoBaTh pe3yNbTaThl IMOJYYEHHOH 3aBUCUMOCTH (PU3MYECKHX BEIMYMH B BUJE
TabiuI W TpaduKoB, JENaTh BHIBOJBI MO pE3yJibTaTaM HCCIEIOBAHUS;, COOJIIO/IaTh IpaBHIa
0e30macHOro Tpyaa IpU MPOBEAECHUU MCCIENIOBAaHUN B paMKax y4yeOHOro HKCIEpHMEHTa,
y4eOHO-UCCIIEI0BATENIbCKOM U MPOEKTHOM JEsTEeNbHOCTH C MCIIOJIBb30BAaHUEM H3MEPHUTEIbHBIX
YCTPOMCTB U 1a00paTopHOro 000py10BaHHUS;

pemiaTb pacy€THbIE 3aJauyd C SBHO 33JaHHOM (U3MUECKOM MOJAEbI0, HCIONIb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHalIM3a YCIOBHS 3a7auydl BHIOUPATh (PU3NYECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIWMBbIE IJs €€ peleHus,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HaU€HUS (PU3NUECKON BEIHUNHBI,

pelaTh KaueCTBEHHBIE 3a/layM: BBICTpaMBaTh JIOTUYECKH HENPOTHUBOPEUHMBYIO ILIETIOUKY
PacCyXXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJb30BaTh TPU peIIeHMH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH H
HAYYHO-TIOMYJISIpHON MH(POPMALIUH, TOTyYSeHHOHN U3 pa3InYHbIX UCTOYHUKOB,

KPUTHYECKH aHAIM3UPOBATh MOJIy4aeMyl0 MH()OPMALMIO; IPUBOAUTH NMPUMEPHI BKIaaa
POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKHU, OOBSCHEHHE IPOIIECCOB
OKpPY’KaroIIero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIl;
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UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUs MO (U3MKEe B TOBCEIHEBHOW JKHU3HM IS
oOecrieyeHns O€30MaCHOCTH MU OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpPaHEHHS 3JI0POBbsI U COOIIOZCHUS HOPM SKOJIOTHIECKOTO TOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTe B TpymIme C BBIIOJIHEHHWEM pPa3IMYHBIX COLHUAIBHBIX POJICH, TIaHHUPOBATH
paboTy TpyNmbl, palMOHAIBHO PACHPENENATh OOS3aHHOCTH U IUIAHUPOBATH JEATEILHOCTH B
HECTaHJAPTHBIX CUTYallMsX, aJ€KBAaTHO OLEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.

B npouecce uzydyenust kypca ¢uszuku 6a3oBoro ypoBHs B 11 Kaacce o0y4aronMMHCS
OyIyT JOCTUTHYTHI CIEIYIOIINE IPEIMETHBIE PE3YIbTAThI:

JEMOHCTPHPOBATh Ha MPUMEpPaxX posib U MecTO (PU3UKH B (POPMUPOBAHUH COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
JeSITeILHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTHIBaTh TPAHULBI TMPUMEHEHHS] HW3YYEHHBIX (DU3MUECKUX MOJENeH: TOYECUHBIH
JNEKTPUYECKUN 3apsif, Jyd CBETa, TOYEYHBIM MCTOYHHUK CBETa, SIEpHAs MOJENb aroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SI7Jpa MPH pelleHrur GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (u3MYECKUE sBIEHUS (IIPOIECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJAUMOCTH, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIWSA, ACHCTBME MArHUTHOTO TIIOJS HAa MPOBOJAHMK C TOKOM W JABWXKYIIUWCA 3apsl,
AJIEKTPOMAarHUTHbIE KOJI€OaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTPaHEHUE CBETA, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus W MOJNSIpU3alUg CBeTa, JUCIEpPCUsi CBETa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0pO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAs PaInOaKTUBHOCTD;

OINKCHIBATh M3yYCHHBIE CBOMCTBA BellecTBa (AJIEKTPUUYECKUE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUIa TOKa, 3JIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOIBUKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYILIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MarHUTHOTO IOJIEH, MEepUOJa W 4YacToTa KosieOaHui B
KoJIe0aTeIbHOM KOHTYpE, 3apsi U cujia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOsHHE M ONTHUYECKas Cuila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3yeMbIX BEIWYMH, MX OOO3HAUYCHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUMHY C IPYTUMH BETUYHHAMU;

ONNCHIBATh HM3YyUYEHHBbIE KBAHTOBBIE SBJIEHMS W MPOLECCHl, HCHONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIyJasC (OTOHA, MEpPUOJ TMoJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX SJA€p, NPU ONHUCAHUU
MPaBWIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCHOJIB3YEMbIX BEIUYMH, HX OO0OO3HAuUeHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BEIYUCIATH 3HAUYCHUE (PU3NIECKOM BEITMUUHBI;

aHAIIM3UPOBATh (U3MUECKUE TMPOLIECCHl M SBJICHHS, HCIONb3ysd (U3NUYECKUE 3aKOHBI U
OpUHIUIBL: 3aKk0oH OMa, 3aKOHBl MOCJIEAOBATEIBHOIO M MApaJyIEIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpaHEHUsl CBETA, 3aKOHBl OTPa)KEHUs CBETa, 3aKOHBI MPETOMJICHUS
CBeTa, ypaBHeHHe OUWHImTeHHAa 11 (QorodddexTa, 3aKOH COXPAHEHHsS] HHEPTUU, 3aKOH
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COXpaHEHMsSI HMITYJIbCa, 3aKOH COXpPaHEHMsI DJEKTPUUECKOIro 3apsia, 3aKOH COXpaHEHHS
MaccoBOI0 4YMCJIa, MOCTynarel bopa, 3aKOH paguoakTUBHOTO pacmajaa, MpU 3TOM pPa3IUYaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHS (TPaHHULIBL,
00jacTh) IPUMEHUMOCTH;

OTIpEIeNIATh HAINPABICHUE BEKTOPAa MHIYKIIMHA MAarHUTHOTO TOJSI MPOBOJHHUKA C TOKOM,
cuiiel Amriepa u cuiibl Jlopenia;

CTPOMUTH U OMHUCHIBATh N300pakeHUE, CO3/1aBaEMOE IIIOCKUM 3€PKaIoM, TOHKOH JINH30M;

BBINIOJHATh AKCIEPUMEHTHI MO HCCIEIOBAaHUIO (PU3UYECKUX SBIEHUH U IPOLECCOB C
UCIIOJIb30BAaHUEM  TMPSIMBIX, M KOCBEHHBIX HW3MEpEHHil: IMpH d3TOM  (HOPMYIHPOBATH
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUs, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILIECTBIATh TPSAMBIE M KOCBEHHBIC H3MEpEHHs] (PU3MUYECKUX BEIMYHH, IPU ITOM
BBIOMPATh ONTHMAJBHBINM CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH  (PU3MYECKMX BEJIMYMH C HCIHOJIB30BAaHUEM IPSMBIX
U3MEpPEHUIl: TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUpPOBATH Pe3yNbTaThl MOTYYCHHON
3aBUCUMOCTH (PM3MYECKHX BEIMYMH B BHAE TaOnul u TpaduKOB, JelaTh BHIBOABI IO
pe3ysbTaTtaM UCCIIEOBaHMS;

coOmoaTh mpaBmiia OE30MAaCHOTO Tpyda MpPHU TMPOBEIACHUU HCCICAOBAHHHA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEIbCKOM M IMPOEKTHOW JESATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPAaTOPHOTO 000PYAOBaHUS;

pemiate pacy€THbIE 3aJaud C $BHO 3a/laHHOM (DU3MUYECKON MOJENbIO, HCIOJIb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHs 3a/la4d BHIOUpATh (PU3UUYECKYIO
MOJieJIb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYIbl, HEOOXoIuWMbIe s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3NUECKON BETHMUNHBI,

peliaTh KauecTBEHHBIC 3a/layM: BBICTPAMBATH JIOTUYECKU HEMPOTHBOPEUHMBYIO IIECTIOUKY
paccyXJIeHH ¢ OMOpOo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SBIICHUS,

UCIOJIb30BaTh IMPH pelIeHWH Yy4eOHBIX 3a7ad COBpEMEHHble HWH(OpMalMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH U TIPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHONW HMH(OpMAIUM, TOJYYCHHOW W3 PAa3IUYHBIX HMCTOYHHKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyto HH(POPMALHUIO;

OOBSICHATH MPUHLUMBI JCWCTBUS MAIlMH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pas3nyarh yciaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

NPUBOANTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO0 (U3MKE B TOBCEJHEBHOW JKHU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMHU, IS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEJCHHS B OKpY KalolIei cpee;

paboTaTe B TpyIlIe C BHIIOJIHEHHWEM pPa3IMYHbIX COLHUAIBHBIX pOJIEH, MIaHHUPOBATH
paboTy Trpymmbl, panMoOHAIBHO PACHPENENATh OOS3aHHOCTH M IUIAHUPOBAThH JEATEILHOCTH B
HECTAH/IAPTHBIX CUTYAlMsIX, aJICKBATHO OIIEHMBATh BKJIAJ Ka)JOTO U3 yYACTHUKOB TPYIIIHI B
pelIeHne paccMaTpruBaeMoil pooIIeMBl.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJTACC
Obuee Konrpoaburie dueKkTpoHHbIE (LM POBbLIE)
Ne o/ HaumeHoBaHue pa3jiesia, TeMbI KOJIMYeCTBO | /MpaKTHYeCKHe
qacon paGoTI oOpa3oBaTejbHbIE pecypchbl
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Pa3neu 4. DiaekTpoanHaMuKa 22 2/2
4.1 DeKkTpocTaTHKa 10 0/1 https://m.edsoo.ru/7f41bf72
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11 KJIACC

O01mee KonTpoabubie
Ne n/m HaumeHoBaHue pa3jieia, TeMbI KOJIMYEeCTBO /mpaKkTHYecKue JJICKTpOHHEIC  (HBPOBLIC)
HACOB paGoTHI oOpa3oBaTejbHbIE pecypchbl

Pa3nen 1. DjekTpoanmHaMuKka 11 1/3

1.1 MaruutHoe 1osie. DIeKTPOMarHUTHAs HHTYKIIHSI 11 1/3 https://m.edsoo.ru/7f41c97c
Pa3nea 2. Kojieoanust ¥ BOJTHBI 24 1/4

2.1 MexaHUYeCKUe U dIICKTPOMArHUTHBIC KOJIeOaHuUs 9 0/1 https://m.edsoo.ru/7f41c97c
2.2 MexaHHYECKUE U IIEKTPOMArHUTHBIE BOJIHEI 5 1/1 https://m.edsoo.ru/7f41c97c
2.3 Ontuka 10 0/2 https://m.edsoo.ru/7f41c97c
Pa3pnen 3. OcHOBBI cienMaIbHOH TEOPUH OTHOCHTEJIbHOCTH 4 1/0

3.1 OCHOBBI CHICIMATIBHON TEOPUH OTHOCUTEIBHOCTH 4 1/0 https://m.edsoo.ru/7f41c97c
Pasznen 4. KBanToBas pusuka 15 0/0

4.1 DeMeHThI KBaHTOBOW ONTHKH 6 0/0 https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToma 4 0/0 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 0/0 https://m.edsoo.ru/7f41c97c
Pa3jnen 5. DiieMeHTHI ACTPOHOMMHU H ACTPOPUZNUKHU 7 1/0

51 ‘ DJIeMEHTBI aCTPOHOMHUHU M aCTPOPHUIUKU 7 0/0 https://m.edsoo.ru/7f41c97c
Pa3nea 6. O0001menne U cHCTEMATH3AAA 3HAHAH 7 0/0

6.1 ‘ O06o06maroliee MOBTOPEHUE 7 0/0 https://m.edsoo.ru/7f41c97c
OBIIEE KOJMYECTBO YACOB 11O ITIPOI'PAMME 68 a/7
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IHHEPEYEHb (KOAUPUKATOP) PACIIPEJEJIEHHBIX 110 KJIACCAM
MMPOBEPAEMBIX TPEGOBAHWMH K PE3YJIbTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITIPOT'PAMMBI CPEJHEI'O OBIIETO OGPA3OBAHUA U
SJIEMEHTOB COJAEPKAHUS 110 PU3UKE

B ¢enepanbHBIX M perHOHANBHBIX MPOLEAYPAaX OLEHKH KauecTBa OOpa30BaHUS HCIIOJB3YETCS
nepedyeHs (KoaupuKaTop) pacmpenesieHHbIX [0 KiaccaM IpOBEpsieMbIX TpeOOBaHUU K
pe3yibTataM OCBOGHHS OCHOBHOW 0Opa3oBaTeNbHOW MPOTPaMMBl  CPEIHETO  OOIIEro
00pa30BaHUs U IEMEHTOB COAEP KaHUS 1O (PUUKE.

10 KJIACC IIpoBepsieMbie TpeOOBaHUSI K pe3yabTaTaM OCBOSHHsI OCHOBHOM 00pa3zoBaTeIbHOM
IPOrPaMMBI

Kon [IpoBepsiemble TpeAMETHBIE PE3YIBTATHI OCBOCHHUSI OCHOBHOM
IPOBEPSEMOr0o | 00pa30BaTENBbHOM MPOrPaMMBI CPETHET0 00IIET0 0Opa3oBaHuUs
pe3ynbTaTa

10.1 JleMOHCTpHpOBaTh Ha MpUMEpax pojib U MECTO (PU3MKH B (pOpMUpOBaHUHU
COBPEMCHHOW HAyYHON KapTUHBI MUPA, B Pa3BUTHH COBPEMCHHOI TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOM EATEILHOCTH JFOICH

10.2 Y4uThIBaTh TPAHHIBI TNPUMEHEHHUS W3YYEHHBIX (U3UUECKUX MOJICICH:
MaTepualibHas TOUKa, MHEpPIHaNbHas CHCTEMa OTc4eTa, aOCOMIOTHO TBEPOe
TEJO, UACATBHBIN ra3; MOJCIH CTPOCHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI,
TOYCYHBIH IEKTPUIECKUH 3aps/] — IPH PEHICHUH (PU3NUECKHUX 3a/1a4

10.3 PacriosnaBath pusznueckue siBieHHs (IIPOLECcChl) U OOBACHITh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHH  CTPOCHUS
BCIIECTBA M DJICKTPOJAMHAMHUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JBIDKEHHE, CBOOOJHOE TMaJieHWe TeJ, JABIKEHHE TI0
OKPY>KHOCTH, HWHEpIMs, B3auMmojieicTBue Ttel; auddysusi, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHE >KUIKOCTEH M TBEPHBIX TEJ, U3MEHEHHEe oObema Tel
IpU HarpeBaHUM (OXJAXKICHHM), TEIUIOBOE pABHOBECHE, HCIApEHUE,
KOHJCHCAIIUA, TIJIaBJICHUE, KPUCTAJUTH3AIMS, KUTICHUE, BIXXHOCTh BO3/1yXa,
MOBBIIIICHHUE JABJICHUA Ta3a MPH €ro HarpeBaHUH B 3aKPHITOM COCYJE, CBSA3b
MEXy MapaMmeTpaMu COCTOSHUS Ta3a B M3OMPOIIeCccax; dIEKTPU3ALMS Tell,
B3aMMOJICHCTBHE 3apsI0B

10.4 OnucelBaTh MEXaHUYECKOE JIBHKEHUE, HCIONb3Ysl (PU3NYECKUE BEINYUHBI:
KOOpJIMHATa, MyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUIIa,
UMIYJIbC TeJa, KHUHETUYecKass »JHeprus, MOTEHIHalbHAas DHEprus,
MexaHu4yeckas paboTa, MeXaHM4Yeckas MOUIIHOCTb; IpH  OMNHMCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI HCHOIb3YyeMbIX BEITUYMH, MX
0003HaueHUsI U EIMHHUIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIIME IaHHYIO
(GU3MUECKyI0 BETUUNHY C IPYTUMHU BEIUYMHAMU

10.5 OnuceiBaTh M3YYEHHbIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3Ys (PU3MUECKUE BEIIMYUHBI: JABJICHHUE raza, TeMIlepaTypa, CPeIHSs
KHUHETHYECKas SHEprus Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpEIHEKBAIpaTUYHAs] CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSA

3Heprus, pabora rasza, KOI(POUIMEHT MOJE3HOTO JCWCTBUS TEIJIOBOTO




Kon IIpoBepsiemble peAMETHBIE pE3yJIbTaThl OCBOCHHSI OCHOBHOM
MPOBEPSIEMOro | 00pa30BaTEIBHOM MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHuUs
pe3ynbraTa

JABUTATCIIA; IIPH OIMMCAHUU IIPABUJIBHO TPAKTOBATb (bH3PI‘IeCKHI>'I CMBICJI
HCIIOJIB3YEMbBIX BCIWYHH, UX 0003HaUYeHHS U CAWHUIbI, HAXOJHUTDH (bOpMy.]'IBI,
CBA3bIBAIOINEC NAHHYIO (1)I/I3I/I‘ICCKYI-O BCIIMYMHY C IPpYI'UMHU BCIINYHHAM

10.6 OnuceiBaTh  U3Y4YEHHBIE  HJIEKTPUYECKHME  CBOMCTBA  BEUIECTBA U
DIIEKTPUYECKUE SIBICHUS (IIPOIECCHI), MCIONB3Ys (PU3NUCCKUEC BEIUYHHBL:
ANEKTPUYECKUN  3apsii, DSJIEKTPUUECKOE TMOJie, HaIMPSKEHHOCTh IOJ,
MOTEHIMA, PA3HOCTh MOTEHIUAJIOB; MPU ONMHCAHUHU MPABUIHLHO TPAKTOBATH
(GU3HYECKUN CMBICI HCIIOJIb3yEeMbIX BEIMYHMH, UX 0003HAUCHUS W CIUHUIIBL;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINME JAHHYIO (DU3HUECKYIO0 BEIMUYUHY C
JPYTrUMU BETYMHAMU

10.7 aHAIM3UPOBATh (DU3MUECKUE MPOLIECCHl M SBICHUS, UCTIOIb3Ys HU3NUECKUe
3aKOHbl U TMPUHIMIIBL: 3aKOH BcemupHoro tsarorenuss, [, II u III 3akoHbI
HproTona, 3akOH COXpaHEHHUS! MEXaHWYECKOW SHEPTHH, 3aKOH COXPAHCHHS
UMITyJIbCA, TPUHIMI  CYNEPHO3UIUUA CUJI, TPUHIMUIN  PABHOMPABUS
WHEPIHUAIBHBIX CHCTEM OTCYETa; MOJICKYJIAPHOKHHETHYECKYIO TEOPUIO
CTPOEHHUs BEIIECTBA, Ta30BbIE 3AaKOHBI, CBSI3b CPEAHEH KHHETUYECKOU
SHEPTruu TEIUIOBOTO JBIKEHHS MOJIEKYJT C aOCONIOTHOW TeMIeparypoil,
MEePBbIA 3aKOH TEPMOAMHAMUKH;, 3aKOH COXPAHEHUS SJICKTPUUECKOI0 3aps/a,
3akoH KyrnoHa; mpu 3ToM pa3nuyarh cIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €r0
MaTeMaTUYeCKOe  BBIpaKEHHWE W ycjioBUS  (TpaHUIBl,  001acTH)
MPUMEHUMOCTH

10.8 OOBSICHATh OCHOBHbIE TNPUHIUIBI JEHCTBUS MalluH, IPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3juyaTh  ycIOBUS UX  0€30macHoro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKNU3HU

10.9 BBINOMHATE SKCIIEPUMEHTHI MO HUCCIEIOBAaHUIO (DU3MUECKUX SBICHUU U
MPOLIECCOB C UCMOJB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; MPU STOM
dbopmynupoBath pobieMy (3ajady) U TUMOTE3y y4eOHOTO IKCIEPUMEHTa,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYyI0BaHUS, TIPOBOJIUTE OTBIT U
(GhopMyIUPOBATH BHIBOIBI

10.10 OcyiecTBisITh NpsSMble M KOCBEHHBIE HM3MEpeHUs (PU3MUECKHX BEJIUYMH;
OpU 3TOM BBIOMpATh ONTHMAJBbHBIN CIOCOO M3MEPEHUs M HCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUIN

10.11 HccnenoBaTh  3aBUCUMOCTH  MEXIy (U3WYECKMMU  BEIMYMHAMHU  C
UCMOJIb30BAaHUEM TPSAMBIX HU3MEPEHUil; TpU ITOM KOHCTPYHMPOBATh
YCTAaHOBKY,  (PHKCHpOBATh  pE3yJabTaThl  IOJNyYEHHOW  3aBUCHMOCTH
(GU3MYECKUX BEIWYMH B BHjE TaOiuil W TpaduKoOB, JENAaTh BBIBOABI IO
pe3ysbTaTaM HCCIEOBaHUS

10.12 Cobmtonath npasuiia 6€30MacHOTO Tpy/Ja MpU MPOBEIECHUH UCCIEI0BAaHUNA B
paMKax y4eOHOTo SKCHEpUMEHTa, YUeOHO-UCCIIEeI0BATENbCKOM U MPOEKTHON
NeSITeIbHOCTH  C  MCIOJIb30BAaHHMEM  M3MEPHUTEIbHBIX  YCTPOWCTB U
71a00paTOPHOTO 000PYIOBAHUS
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Kon IIpoBepsiemble peAMETHBIE pE3yJIbTaThl OCBOCHHSI OCHOBHOM
MPOBEPSIEMOro | 00pa30BaTEIBHOM MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHuUs
pe3ynbraTa

10.13 Pemarte pacueTHble 3a7aud C SBHO 3aJlaHHOH (PU3MYECKOW MOJIEIBIO,
UCIIOJIB3YS (PM3MUCCKHUE 3aKOHBI U IPHUHIMUIIBI, HA OCHOBE aHAJIW3a YCIIOBUS
3aJ1a4M BBIOUPATh (PU3UIECKYIO MOJICIIb, BBIACIATh (PU3NUICCKHE BEITMUMNHBI H
dbopMyJibl, HEOOXOJMMBIC JIJII €¢ peIICHHs, IPOBOJUTh pPACUYCTHl U
OIICHUBATh PEAILHOCTh MOJIYYCHHOTO 3HAYCHHS (PU3NICCKOM BETUIHHBI

10.14 Pewats KAueCTBECHHbIE 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEIPOTUBOPEUMBYIO LEMOYKY PpacCyKIEHUH ¢ ONOpoil Ha W3Y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS

10.15 Hcnonp3oBaTh  Tpu  peHICHHMH  YYEOHBIX  3a7a4  COBPEMEHHBIC
WHPOPMAIIMOHHBIE  TEXHOJIIOTUH ISl TOWCKA,  CTPYKTYpHUPOBAHHS,
UHTEPIpPETAlMA H  TIPEJACTABJICHUS YYeOHOH U  HAYYHO-TIOMYJIIPHOU
uH(pOpMAaIMK, TOJYYEHHOW W3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHYCCKH
AHAJTM3UPOBATH MOJTy4aeMyro HH(pOpMaIHio

10.16 [TpuBOANTE IPHUMEPHI BKJIAJa POCCHICKUX U 3apYOEKHBIX yUEHBIX (DU3UKOB
B Pa3BUTHE HaYKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHHUKH U TEXHOJIOTHI

10.17 Hcrnonb30BaTh TEOpEeTUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM JKHU3HHU
Il oOecrieyeHHMsl OE€30MacHOCTH MpU  OOpalleHuW ¢ npudopamMu |
TEXHHUYECKUMH YCTPOWCTBAMH, JUISI COXPAHCHHS 3J0POBBS H COOJIOJACHUS
HOPM 9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpenie

10.18 PabGorare B rpymnme ¢ BBIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATh Pa0OTy TPYIIIBI, PAlMOHAIBHO PACHPENesATh 003aHHOCTH U
IUIAHUPOBATh JAEATEIbHOCTh B HECTAaHJAPTHBIX CHUTyalUsAX, aJeKBaTHO
OLICHMBATh BKJaJ KaXJON0O M3 YYaCTHUKOB TIpYyNNbl B  pEIICHHE
paccMaTpuBaeMoi MpoOIeMbl

2. 11 KJIACC

111 JleMoHCTpHUpOBaTh Ha MpUMEpPAx posib U MecTo (UMK B (HOpMHUPOBAHUU
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U
TEXHOJIOTHI, B MPAKTUYECKON MAEATEIbHOCTH JIIOAEH, IEJIOCTHOCTh U
€IMHCTBO (PM3NYECKON KapTHHBI MUpa

11.2 Y4uThIBaTE TpaHMIBI MPUMEHEHHUS W3YYEHHBIX (QHU3MUECKUX MOJIETCH:
TOYEYHBI JJIEKTPUUYECKUM 3apsf, sAcpHas MOJEIb aTOMa, HYKJIOHHAas
MO/JI€Ib ATOMHOTO sJIpa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3 Pacno3naBath pusnueckue sBiaeHUs (IPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB DJJIEKTPOJUHAMHKMA M  KBAaHTOBOM  (U3UMKH: AJIEKTpUUecKas
MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE AEWCTBUA
TOKA, B3aUMOJECHCTBME MarHUTOB, JIEKTPOMAarHUTHas MHIYKLUS, AeWCTBHE
MarHMUTHOTO TOJs Ha TPOBOJAHMK C TOKOM U JBIXKYILIMMCS 3apsji,
3JIEKTPOMAarHUTHbIE KOJeOaHHs U BOJHBI, IPSMOJIMHEHHOE pacpOoCTpaHEeHUE
CBETa, OTpakKeHHe, NpejoMieHue, uHTepdepeHuus, audpakuus U
MoJIIpU3alusl CBETa, JAUCIEepPCHsl CBeTa, (POTO3NEKTpUUecKuid 3 eKT
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Kon IIpoBepsiemble peAMETHBIE pE3yJIbTaThl OCBOCHHSI OCHOBHOM
MPOBEPSIEMOro | 00pa30BaTEIBHOM MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHuUs
pe3ynbraTa

(botoaddext), cBeTOBOE HaBiICHUE, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpA
aToMma BOJOPO/Ia, ECTECTBECHHAsI U HCKYCCTBEHHAs PaJHOaKTUBHOCTb

114 OnwuceIBaTh M3y4YCHHBIC CBONCTBA BEIIECTBA (AJIIEKTPHUECKUE, MAarHHUTHBIC,
ONTUYECKHE, DIIEKTPUYECKYIO IPOBOJAUMOCTh  Pa3IMYHBIX  Ccpel) |
AIIEKTPOMArHUTHBIE  SIBICHUA  (TIPOLIECCHI), HUCHONB3YsS  (PU3UUECKUE
BEJIMYMHBI: dJIEKTPUYCCKHUNA 3aps/l, CHIIA TOKA, SICKTPUUECKOE HAMPSIKCHHE,
AIIEKTPUUECKOE CONMPOTUBJIEHUE, Pa3HOCTh oTeHInanos, JJC, paboTa Toka,
HHAYKIOHWA MAaroHuTHOTO I10JIA, CHUJIa AMHepa, cujia HopeHua, HHAYKTHUBHOCTDb
KaTyIIKH, SHEPTHUS SJCKTPUIECKOTO ¥ MArHUTHOTO TOJICH, IEPUOJT U YacTOTa
KoJieOaHul B KojeOaTenbHOM KOHTYpE, 3apsili U CWia TOKa B TpoIiecce
TFapMOHUYECKHUX AJICKTPOMArHUTHBIX KOJIeOaHUi, ()OKYCHOE PacCTOSHUE U
ONTUYECKas CWIa JIMH3BI, MPH OMNHCAHWUM TPABWIBHO TPAKTOBATh
q)HSI/ItIeCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCIMYHUH, UX 0003HaYeHus U (1050507000
yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (U3WYECKYIO BEIUYHUHY C
APYyruMu BCIIMUMHaAMU

11.5 OnuceiBaTh H3y4YEHHBIE KBAHTOBBIC SIBJICHUS U IMPOILECCH, HCIOJIb3YS
buznyecKkre BeMMUYUHBL: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPrus U UMITYIbC (GOTOHA, IEPHOJ] MOIypacaa, YHeprus
CBSI3M aTOMHBIX siiep; MPHU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHIA
CMBICIT UCTOJb3YEMbIX BEIUYUH, UX O0003HAYEHHS U €IUHUIIBI; YKA3bIBaTh
(GOpMyITbI, CBS3BIBAIONIME JMAaHHYIO (U3HYECKYI0 BEIMYHUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHBI

11.6 AHanu3upoBath (GU3NYECKUE MPOIECCH] U SBIEHUS, UCIIONb3Yys (U3HUECKUE
3aKOHBl M NPHUHLOMINBL 3akoH OMa, 3akoHbI IIOCJIENOBATEIBHOTO U
NapajuIeIbHOTO COEAUHEHMS IPOBOIHUKOB, 3akoH J/xoynsa — JleHna, 3akoH
AJIEKTPOMAarHUTHOW WHAYKLUH, 3aKOH NPSIMOJIMHEMHOIO pacipOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETAa, YPaBHEHUE
OiHmreitHa uis  QoTorddexTa, 3aKOH COXPAaHEHHMsS SHEPrHM, 3aKOH
COXPaHEHMsI UMIIYJIbCA, 3aKOH COXPAHEHMs DIIEKTPUUYECKOIO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOI0 4YHCla, MOCTyJIaTel bopa, 3aKOH pagroaKTHBHOIO
pacmaga; MpH 3TOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIp@KEHHWE U YyCJIOBHS  (IpaHuLbl,  00JacTH)
IPUMEHUMOCTH

11.7 OnpenensTh HaNpaBiI€HHWE BEKTOpAa HMHIYKIMM  MarHUTHOTO  TOJIS
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8 CTtpouTh W ONHCHIBaTh HM300paKEHUE, CO3AABAEMOE TUIOCKHM 3EpPKajioM,
TOHKOM JIMH30U

11.9 BBINOTHATE SKCIIEPUMEHTHI IO HUCCIIEJOBaHMIO (DU3MUECKUX SBICHUN U
IIPOLIECCOB C UCIIOJIb30BAHNUEM INPSAMBIX U KOCBEHHBIX U3MEPEHMI; IPH 3TOM
dopmynupoBatTh npobiieMy (3aauy) U THIOTe3y Y4eOHOro 3KCIepHMEHTa,
coOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOT0 000py/10BaHUs, TPOBOIUTH OIIBIT U
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Kon
MIPOBEPSIEMOTO
pe3ynbrara

IIpoBepsiemble peAMETHBIE pE3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa3oBaTeNBHON MPOTrPaMMEBI CPEAHETO 00IIero 00pa3oBaHUs

dbopMynUpPOBaTH BBIBOIBI

11.10

OCYH_IGCTBJ'IHTB IIpsAMBIC W KOCBCHHBLIC HU3MEPCHHA (bl/ISI/ILIeCKI/IX BCJIMYHH,
IIpu 3TOM BBI6I/IpaTB ONTHMAJBHBIN CIIOCO0 HN3MCPEHUA M HCIIOJIB30BaTh
HN3BECTHBIC METOAbI OLICHKH HOFpCHIHOCTCfI I/ISMCpeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH  (U3WYECKUX BEIMYMH C HCHOJIH30BAHUEM
OpSAMBIX M3MEPEHHIA; TP 3TOM KOHCTPYHPOBATh yCTAaHOBKY, (PMKCHPOBATH
pe3yIbTAThI MOJYYSHHOH 3aBUCUMOCTH (PU3NYECKUX BEITMYMH B BUJIE TaOIHIL
U rpaduKOB, eJaTh BHIBOABI IO pe3yabTaTaM UCCIIEI0BaHUS

11.12

CoOuroaTh mpasuiia 0€30M1aCHOTO TPY/Aa MPU MPOBEICHUH HCCICIOBAaHUI B
paMKax y4eOHOr0 HKCIIEPUMEHTa, Y4eOHO-UCCIIEI0BATEIbCKOM U TPOCKTHOM
NEATCIBHOCTH €  HCIOJIb30BAHUEM  HM3MEPUTEIbHBIX  YCTPOMCTB U
71a00paTOPHOTO 000PYIOBAHHUS

11.13

Pemats pacueTHble 3amauu ¢ SIBHO 3aJaHHOM (PU3MYECKONH MOJEIbIO,
HCIIOJIb3YA Ci)I/ISI/I‘-IeCKI/Ie 3aKOHBI M NPUHIMIILI; HAa OCHOBC aHaJIM3a YCJIOBUA
3a7jaui BIOUpaTh GU3NYECKYIO0 MOJIEIIb, BBIICIATH (PU3NUECKHE BETMUUHBI U
dopmynbl, HEOOXOAMMBbIE [UIl €€ pelleHUsl, IPOBOAUTh pacyeTbl U
OLIEHUBATh PEAIbHOCTH MOJyYEHHOI'O 3HaUeHHs (PU3NUECKON BETMUMHBI

11.14

Pewars KaueCTBEHHbIE 3a71a4u: BBICTpanBaTh JIOTUYECKHU
HEIIPOTHBOPEUYUBYIO LIENOYKY PpAaCCYXKACHUM C OIOpPOM Ha HW3Y4YCHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBJICHUS

11.15

Hcnonp30BaTe  TpU  peHIEHWHM  y4eOHBIX  3a7a4  COBPEMEHHBIC
UHPOPMALIMOHHbIE  TEXHOJNOTMM Uil TOHUCKAa,  CTPYKTYpHUpPOBAHMS,
UHTEpHpeTallid M TPEACTaBICHUS Y4eOHOH U  HAyYHO-TIOMYJISApHOU
UHpOpPMAlLlUK, TOJXYYEHHOW U3 pa3IU4yHbIX HCTOYHHMKOB; KPUTHUECKH
aHaJM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

11.16

OOBSICHATh TPHUHIUIIBI JEUCTBUS MAaIllMH, TPHOOPOB W TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS HX O€30MaCHOTO WCIOJb30BaHUS B
OBCE€IHEBHON KU3HU

11.17

[TprBOANTE MpUMEPHI BKJIAJAa POCCUMCKUX M 3apyOSKHBIX YUEHBIX(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B pa3BUTHE
TE€XHUKU U TEXHOJIOTUH

11.18

Hcnonb30BaTh TeOpeTHUYECKUE 3HAHUS MO (PU3MKE B MOBCEJIHEBHOW >KHU3HU
st obecrieyeHusi 0Oe30macHOCTU IpH  oOpallleHuu ¢ M[pudbopamMu H
TEXHUYECKHUMHU YCTPOWCTBAMHM, IUISI COXPAHEHHS 3I0POBBS M COOIIOICHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpere

11.19

PaGorate B Tpymme ¢ BBIMOJHEHUEM PA3IUYHBIX COLMATIBHBIX POJIEH,
IUTAHUPOBATh PAdOTY TPYMIBI, PAIMOHATIBFHO paclpenesiTh 00I3aHHOCTH U
IJIAaHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYyalUsX, aJIeKBATHO
OIICHMBATh BKJIAJ KaXJIOro M3 YYaCTHUKOB TPYNNbl B pEIICHUE
paccMaTpuBaeMoi TPOOIIEMBI
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IIpoBepsieMble 3JIEMEHTHI COIEPKAHUS

Kon Kon ITpoBepsieMble 271EMEHTBI COIEPIKAHUS
paszena [poBepsieMOro
pIIeMEHTa
1 OU3UKA UMETOAbI HAYYHOI'O IIO3HAHNA
11 duszuka — Hayka o npupone. HaydHble MeTOAbl IO3HAHUS
OKpyKaromiero wmupa. Ponb JKcnepuMeHTa M TEOpUU B
npolecce MO3HaHUs MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE
1.2 MogenupoBanue (U3NYECKUX SBICHUHA W mpoieccoB. Haydunsie
runore3pl.  Dusuyeckue 3aKOHbBI M TEOpPUH. ['paHuUIbI
IPUMEHUMOCTH bu3nyeckux 3aKOHOB. [Tpunmun
coorBercTBus. Pomp u  Mecro  ¢usuku B popMupOBaHUU
COBPEMEHHOM HAay4YHOW KapTUHbI MHpA, B IPAKTHYECKOU
NEATEILHOCTH JI0AeH
2 MEXAHUKA
2.1 KMHEMATUKA
2.1.1 Mexannueckoe JBukeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO
nBwkeHus. Cucrema orcueta. Tpaekropust
2.1.2 [lepemenienue, CKOpoCTh (CpemHsisi CKOPOCTb, MTHOBEHHAas
CKOpPOCTb) M YCKOPEHUE MaTepUaIbHON TOYKH, UX HMPOEKIHH Ha
ocu cuctembl KoopAuHaT. CliokeHHe NepeMeleHUH U CI0KEHUe
CKOpOCTEen
2.13 PaBHOMEpHOE U PAaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE IBHKEHHE.
['paduiky 3aBUCHIMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHS, MyTH
U TIepEeMEUICHUS] MAaTePHAIbHONW TOYKH OT BPEMEHHU
2.14 CBoOomHOe majienne. Y CKopeHue CBOOOTHOTO MaAeHUs
2.15 Kpusonnneiinoe nBUKEeHWE.  PaBHOMepHOe JBUKCHHE
MaTepHaTbHON TOYKH M0  OKPYXHOCTH. VYrnosas
CKOpOCTb, IMHEHHas ckopocTh. [lepuon U 4acToTa.
LIeHTpOCTpEMUTENBHOE YCKOPEHUE
2.1.6 TexHuueckue YCTpOMCTBA: CIHMJIOMETD, JBU)KEHUE
CHApSIOB, IIETTHBIE U PEMEHHBIE TIepeaadn
2.1.7 [TpakTueckue paboThl. l3MepeHHe MTrHOBEHHONW CKOPOCTH.
HccnenoBaHre COOTHOIIEHHS MEXIY MYTSIMH, MNPOHICHHBIMU
TEJIOM 32 TOCJIEI0BaTeNIbHbIE paBHbIE IPOMEXKYTKH BPEMEHU IPU
PaBHOYCKOPEHHOM JIBUKEHUH C HA4YaJbHOW CKOPOCTHIO, PABHOM
Hy1r0. V3ydeHue JIBWKEHUS IIapUKa B BSA3KOH JKHUAKOCTH.
M3yueHue OBUKEHUS Tejaa, OpOLIEHHOTO TOPHU30HTAIBHO
2. JMHAMUKA
22.1 [Tpurumn otHocutensHOocTH ['amwites. IlepBblil 3akoH
Hprotona. IHepunanpHble CHCTEMBI OTCUYETA
2.2.2 Macca tena. Cuna. [IpuHIAI CyTIepIIO3UITNH CHIT
2.2.3 Bropoit 3akon HelooToHa A MarepuambHOM  TOYKH B
uHepuuanbHoi cucteme otcuera (MCO). Tperuit 3akon HetoToHa
JUIS MaTepPHAIIbHBIX TOUYEK
2.2.4 3akoH BceMupHoro TsaroteHus. Cuia Tspkectu. Ilepas
KOCMHYecKasi CKOpocTb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJIBXXKEHUS U CUIIa
TpeHus nokosd. Kosppuuuent tpenus. Cuiia conpoTHBICHUS IPU
JBMKCHUU TeJla B )KUIKOCTH WM ras3e

2.2.7

IlocTynarespbHOE W BpalaTelbHOE  JBIDKEHHE  aOCOJIOTHO)
TBEPJIOTO Tella

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpamieHus. I[lmedo cuibl.
VYcnosus paBHoBecust TBepaoro tena B MCO

2.2.9

TexHuueckue yYCTpOUCTBA: MOAIIUITHUKH, IBHKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuyeckue pabGotbl. M3ydyenue pABWKeHHS Opycka IO
HAKIIOHHOM  IUIOCKOCTH TOJX  JACHCTBHEM HECKOJIBKUX  CHIL
HccnenoBanne 3aBUCHMOCTH CHJI  YIIPYTOCTH, BO3HHKAIOIMX B
negopmupyemMoit  HpyKMHE M PE3MHOBOM  oOpasie, OT
BEIMYMHBI UX Aedopmanmu. MccnenoBanue ycaoBHid paBHOBECHS
TBEPJIOTO TN, HIMEIOIIETO OCh BPAIICHHS

2.3

3AKOHbI COXPAHEHIMA B MEXAHUKE

2.3.1

NMitynbsc MaTepuanbHOM TOUYKHU, CUCTEMBI MaTEPUAIbHBIX TOYEK.
HMI1ynbC CHIIBI 1 U3BMEHEHHUE UMITYJIbCa TENa

2.3.2

3aKOH  COXpaHEHUs umnynsca B MCO. PeaktBHOE
JIBIDKEHHE

2.3.3

PabGora cumbl

234

MOoOIIHOCTD CHIIBI

2.3.5

Kunernueckass 3Heprusi MaTepHalbHONM TOYKH. Teopema o
KMHETUYECKON SHEPrUu

2.3.6

ITorenumanpHas osHeprus. IloTeHumanbHass >SHeEprus ymnpyro
nepopMupoBaHHOW TpyKuHBI. [loTeHlmanbHas SHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH

2.3.7

HOTGHHI/IaJ'II)Hble N HCIIOTCHIHMAJIBHBIC CHIIBI. CBs3b pa6OTI)I
HCMIOTCHIHAJIBHBIX CHUJI C U3MCHCHHCM MEXaHU4YeCKOM SHEpPIruun
CHCTEMBI TeJ1. 3aKOH COXPAaHCHUSA MEXaHUYECKOMH OHCPIrun

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHHueCcKnue yCTpONCTBA: JBHKEHUE PAKET, BOJOMET, KOIED,
NPYKUHHBIN MHCTOJIET

2.3.10

[TpakTuyeckue paboThl. M3yueHue CBSI3M CKOPOCTEH Ten MpU
Heynpyrom ypape. HccnenoBanue cCBsi3u pabOThl CHJIBI  C
M3MEHEHNEM MEXaHWYECKOM dHepruu Tena

MOJIEKYJIAPHAS ®U3UKA U TEPMO/JNMHAMUKA

OCHOBBI MOJIEKVYJIAAPHO-KUHETUYECKOUM TEOPUI

3.11 OCHOBHBIC TIOJIOKCHHUS MOJICKYJIAPHO-KHHETUICCKOW TEOPHH.
Bbpoynosckoe naBmwxkenue. Auddys3us. Xapakrep IBUKEHHUS U
B3aMMOJICHCTBHS YaCTHIL BEIECTBA

3.1.2 Mopenu CcTpoeHHus Ta30B, JKHAKOCTEH W TBEPABIX TEl U
00BsICHEHHE CBOMCTB BEILIECTBA HA OCHOBE DTHX MOJIEJIEN

3.1.3 Macca monekyn. KomnuectBo BemiectBa. lloctosiHHas

ABoraapo
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3.14

TennoBoe paBHoBecue. Temneparypa u ee usmepenue. [llkana
temnepatyp Llenbcus

3.1.5

MOI[CJ'IB nacajabHOIo rasa. OcHOBHOE YPaBHCHHE
MOHCKYHﬂpHO-KI/IHeTHHGCKOﬁ TEOpHUHN UACATBPHOT'O Ir'a3a

3.1.6

AOcomoTHas TeMmmeparypa Kak Mepa CpelHed KHHETHYECKOM
SHEPIUM TEIIOBOrO ABMKEHMSA dacTull rasa. Illkana temmeparyp
KenbBuna

3.1.7

Vpasuenue Knaneiipona — Meneneena. 3akon [lanbrona

3.1.8

['azoBbie 3akoHBL. M3ompomecchl B WACATBHOM rasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM ~ BEIIECTBA: H30TepMa, H30X0pa,
n3zobapa

3.1.9

TexHuuyeckue ycTpoiicTpa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktuyeckue pabotel. M3mepeHume Macchl BO3IyXa B
KJIaCCHOM  KOMHare. MccinenoBaHne 3aBUCHUMOCTH — MEXIY
IapaMeTpamMy COCTOSIHUS Pa3pesKEHHOro rasa

3.2

OCHOBbBI TEPMOJIMHAMUNKH

3.2.1

TepmonnHamuueckas cucrema. BryTrpennss JHEprus
TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI €6 M3MEHEHMUS

3.2.2

KonuuectBo TemnoTel u padora. BHyTpeHHss 3Heprus
OJIHOATOMHOT'0 UJI€AJIbHOIO Ta3a

3.2.3

Buget  temnonepenauw: TEIUIONPOBOJHOCTb, KOHBEKITHS,
n3nydeHue. TemnoeMkocTh Tena. YenbHas TEIIIOEMKOCTh
BenecTBa. Pacuer konuyecTBa TEMJIOTHI ITPU TETJIONIEpEIaue

3.24

IlepBbIil 3aK0H TepMoaMHaMHUKU. [IpuMeHeHHe nepBoro 3akoHa
TEPMOJIMHAMMKH K H3oIporeccaM. I'paguueckas nHTeprperanus
paboThl raza

3.2.5

TeroBble MamuHbl. [IpuHOMNBI AEHCTBUS TEMJIOBBIX MAIIIHH.
[TpeoOpa3zoBanus >HEpruu B TEIUIOBBIX MamuHax. Kosaddumment
nosiesHoro nerictBus (nanee — KIIJ[) TerutoBoit mammabl. [luki
Kapno u ero KIIJI

3.2.6

Bropoit 3akoH TepmoauHamuku. HeoOpaTtumocTh mporeccoB B
npupojie. TensoBble ABUraTenu. OKOJOTHUECKHE MPOOJIEMBI
TEIJIO3HEPTEeTUKH

3.2.7

TexHnueckune YCTpOMCTBA: JIBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHIUIIMOHED

3.2.8

[TpakTuyeckue paboTel. I3MepeHne yaenbHoN TemI0eMKOCTH

3.3

ATPETATHBIE COCTOSAHMA BEHHLIECTBA. ®A30BBIE [TIEPEXO/IbI

3.3.1

[TapooGpa3zoBanue H KOHJIEHCAIIHSI. Ucnapenue wu
KUTEHUE. YIenbHas TeIIoTa IMapooOpa3oBaHUs. 3aBUCHUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJIECHUS

3.3.2

AbcomoTHas U OTHOCHUTEIbHAs BIQKHOCTh  BO3JyXa.
Hacelennsiil nap

3.3.3

Tepnoe Temo. Kpucrammmueckue u  amMopdHble — Tena.
AHn3orponusi CBOMCTB KpucTajuioB. JKuakue KpHUCTAUIBI.
CoBpeMeHHbIE MaTepHaIIbI

3.34

[TnaBinenue U KpUCTAJUIM3AIHS. V nenbHas TEIIoTa
riaBnenus. Cyonumanus
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3.35

YpaBHEeHUE TEIOBOTO OanaHca

3.3.6 TexHuueckue  ycTpoWCTBa: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETD, TEXHOJIOTHH MOJTy4YeHUS COBPEMEHHBIX
MaTepuasos, B TOM qrcie HAaHOMATEpHAaJIOB, U
HAHOTEXHOJIOTUU

3.3.7 [Ipaktuueckue paboTel. U3mMepeHue BIaXHOCTH BO3TyXa

4 DJIEKTPOJJMHAMUKA
4.1 DJIEKTPOCTATUKA

41.1 OnekTpuzanusi  Tel.  JJeKTpudyeckuid  3apsna.  Jea  Buna
AIIEKTPUYECKUX 3apsI0B

412 IIpoBOIHMKY, TUDTIEKTPUKH U IOTYIIPOBOAHUKU

413 3aK0H COXpaHECHHS FICKTPUICCKOTO 3apsiaa

414 B3aumopeiicTBue 3apsaaoB. 3akoH Kynona

415 OnexkTpuueckoe — mone.  HampsbkeHHOCTh  3IIEKTPUYECKOTO

monia.  Ilpunnun  cynepno3unuu. JIMHMM — HANpPSDKEHHOCTH
PIIEKTPUYECKOTO OIS

41.6 PabGorta cun smektpocratudeckoro moJis. I[lorenmnman. Paznocts
MOTEHIIUAJIOB

4.1.7 IIpoBogHMKH " JUDIIEKTPUKH B IIOCTOSIHHOM
AIIEKTPUYECKOM MoJI€e. J{uanekTpuyeckas IpoHUIAaeMOCTh

4.1.8 OnekTpoeMkocTb. KonpeHcarop. DIEKTPOEMKOCTh ILIOCKOTO
KOHJICHCAaTOpa. DHEPrus 3apsHKEHHOTO KOHIEHCaTopa

419 TexHudyeckue  yCTPOMCTBA:  DJEKTPOCKOI,  DJIEKTPOMETD,
AIIEKTPOCTaTUYECKas 3allliTa, 3a3eMIIEHHE SJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KCEPOKC, CTPYHHBINA TPUHTED

4.1.10 IIpakTnueckue paGotel.  U3mepenue EKTPOEMKOCTH
KOHJIEHCATOpa

4.2 INOCTOAHHBIN SJIEKTPUYECKHNHM TOK. TOKHU B PA3JIMYHBIX
CPEJAX

421 VYcnoBus CylecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKA.
Hcrounnku Toka. Cuia Toka. [locTosHHBINA TOK

422 Hanpsokenue. 3akon OMa 17151 yyacTka LHenu

4.2.3 DJNEKTPUYECKOE  COMPOTHUBIICHHE.  YJENBHOE  COMPOTHBIICHUE
BEIIECTBA

4.2.4 [locnenoBarenbHOE, MapajUIeNIbHOE, CMEIIAHHOE COEIUHEHUE
MIPOBOTHUKOB

4.2.5 Pabora anexTpuueckoro Toka. 3akoH Jxoyns — Jlenna

4.2.6 MOUIHOCTB 3JIEKTPUUECKOTO TOKA

4.2.7 anekTponBrkymas cuna (mamee — OJIC) um  BHYTpeHHee
CONPOTUBIICHHE MCTOYHMKA TOKa. 3akoH OMa [ MOJIHOM
(3amMKHYTOI) snekTprueckoi renu. KopoTkoe 3ambikanue

4.2.8 DNEKTPOHHAS MPOBOJUMOCTD TBEPJBIX METAUIOB. 3aBHCHMOCTH
COMPOTHBIICHHUSI METAJIJIOB OT TeMrepaTypbl. CBEpXIIPOBOIUMOCTh

4.2.9 DneKTpUYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB
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4.2.10 [TonynpoBonuuku. CoOCTBEHHAass M MpPHUMECHass MPOBOIUMOCTD

MOJTYTPOBOIHUKOB. CaoiicTBa p-n nepexona.
[TorynpoBoIHUKOBBIE TPUOOPHI

4211 ONEKTPUYECKU TOK B  D3JEKTPOIUTAX. DIJIEKTPOIUTHUECKAs

JIMCCOIMAITUS. DIICKTPOIIH3

4212 DNeKTpUYECKHi  TOK B rasax. CamocTosATeIbHBIN U

HECaMOCTOSTEIIbHBIN paspsa. Pasnuunsie THIIBI
CaMOCTOATENIBHOTO pa3pana. Monnus. [lnazma

4.2.13 TexHudyeckue yCTpOMCTBA: amIepMeTp, BOJBTMETpP, PEOCTar,

VCTOYHUKU TOKa, AJIEKTPOHArpEBATEIIbHbIE puOOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COIPOTHBIICHHUS,
BaKyyMHBII O, TEPMUCTOPBI U (POTOPE3UCTOPHI,
I10JIYTIPOBOIHUKOBBIM IMO/JI, TaIbBAHUKA

4.2.14 [TpakTryeckue paboTHI. Nzyuenue CMEILIaHHOTO

COEJIMHEHUS PE3UCTOPOB.
N3mepenne 3/IC UCTOYHMKA TOKA M €r0 BHYTPEHHETO
conpotusiieHus. HabmoneHue saexTpoinsa

11 knacc IIpoBepsiemblie TpeOOBaHMSA K Pe3yJbTATAM 0CBOCHHS OCHOBHOM
00pa30BaTeJIbHOM NPOIrPaMMbI

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MPOTPaMMBI CPEAHET0 00111eT0 00pa30BaAHMS
pe3yiabTara
111 JleMoHCTpHpOBaTh HAa  HpUMEpPax poilb M  MECTO  (U3UKU B
(GOpMHpPOBAHUN COBPEMEHHOW HAay4YHOW KapTHHBI MHUpPA, B Pa3BUTUHU
COBPEMEHHOM TEXHMKM M TEXHOJOTHH, B MPAKTUYECKOH AEATEIbHOCTU
JIOJIEH, LIEJOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUPa
11.2 VYuuThiBaTh TpaHUllbl MPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENeH:
TOUYCYHBIA DJEKTPUYCCKUN 3apsijl, s/epHas MOJENb aToMa, HYKJIOHHAS
MO/IeJIb aTOMHOT'0 Si/ipa MPH peleHNH GU3NIeCcKUX 3a1a4
11.3 PacrniozHaBaTh (Qu3nueckue sBieHUs (Ipolecchl) U OOBACHATH MX Ha

OCHOBE 3aKOHOB AJIEKTPOJIMHAMUKU M KBAHTOBOM (DM3HKH: dJIEKTpUUYECKAs
MPOBOJAMMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBUS
TOKa, B3aWMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs WHTYKIIUS,
NEHCTBHE  MAarHUTHOTO  TOJISI HA TPOBOJAHUK C TOKOM U JBUKYIIHIACS
3apsa, OJJIEKTPOMArHUTHBIE KOJEOAHWUST W BOJIHBI, TPSIMOJIMHEHHOE
pacrpocTpaHeHHE  CBETa,  OTPaXXCHHE, peJoMIICHHE,
uHTepdepeHIs, nudpakius 1 MoJsIpu3alus CBeTa, TUCIIEPCHs CBETa,
doroanektpuyeckuit  addexkr (porodaddexr), cBeToBoe naBieHHE,
BO3HUKHOBEHHUE JIMHEHYATOrO CIIEKTpa aroMa BOJIOpPOJA, €CTECTBEHHAS U
HUCKYCCTBCHHASI paINOAKTHBHOCTH
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OnuceiBaTh W3y4eHHBIE CBOMCTBA BEIIECTBA (PJICKTPHUSCKHUE, MATHUTHEIE,
ONTHYECKUE, OJICKTPUYECKYI0 TPOBOAMMOCTh PA3HYHBIX CpeA) W
JJICKTPOMArHUTHBIC SIBJICHUS  (MPOIIECCHI), HCIOIB3YsA  (PU3HUECKUE
BEJIMYMHBI:  DJEKTPUYECKUM  3aps)l, CHJIAa TOKa, DIIEKTPHYECKOE
HANPSDKEHUE, SJIEKTPUYECKOE COMPOTUBICHUE, PA3HOCTh IOTCHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIIUS MAarHUTHOTO IIOJs, CHJIa AMIiepa, cuja
JlopeHlla, WHIYKTUBHOCTh KATYIIKH, OJHEPTHUs JJICKTPHUYECKOTO |
MarHUTHOTO TIOJIEH, MEpUOJ M YacToTa KoJiebaHui B KOJIeOATeIbHOM
KOHType, 3apsJ ¥ CWia TOKa B TMpOIEcce TapMOHUYECKUX
AJICKTPOMArHUTHBIX KOJeOaHHWi, (OKYCHOE pacCTOSHHUE M OINTHYECKas
CHUJIa JIMH3BI; MIPU OMMMCAHUU MPABUIILHO TPAKTOBATh (PU3WUYECKUA CMBICIT
UCTIONB3YEMBIX ~ BEIMYHMH, WX OOO3HAYCHHUS W CIWHHWIIBI; YKa3bIBAaTh
(GopMyITbI, CBSI3BIBAIONINE MAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMUMHAMU

11.5

OnucelBaTh HM3y4EHHbIE KBAaHTOBBIE SIBICHUS M IIPOLIECCHI, HCIOJbB3Ys
¢u3nyeckue BEIUYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA
BOJHBI W YacTOTa CBETa, OJHEPIUs W UMIYJIbC (OTOHA, TEPUON
II0JIypacnazia, SHEPIrus CBA3M aTOMHBIX sI€p; NIPU ONMCAHUU NPABUIBHO
TPAaKTOBaTb  (DU3MYECKHIH  CMBICH  HUCHOJNb3YEMbIX  BEJIMYUH, UX
0003HaueHHsI M EAMHUIBI; YKa3bIBaTh (YOPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(¢u3NYECKYI0 BEIMYUHY C APYTMMHU BEIMYMHAMH, BBIYMUCIATH 3HAUECHUE
bu3nueckoil BeIMUnHbI

11.6

AHanu3upoBath  (PU3MUECKHE MPOIECCHl U SBJICHUS, HCIOJb3Ys
¢usnueckue  3aKOHbl M OpUHOMNBL:  3akoH  OMma,  3aKOHBI
HOCJIEI0BATENIBHOTO U NapalljIeIbHOTO COEIMHEHHs IPOBOJHUKOB, 3aKOH
Hxoyna — JleHna, 3aKkOH BJIEKTPOMArHUTHOM HWHIYKLIMHU, 3aKOH
NPSIMOJIMHEMHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAaXXEHHUS CBETA,
3aKOHBI MIPETOMIICHUS CBETa, YpaBHEHHE OWHIITEWHA A1
doroaddekra, 3aKk0OH COXpaHEHUSI FHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA,
3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPAHEHUs MaCCOBOIO
ymcia, noctyiaaTsl bopa, 3aKOH paauOaKTHUBHOIO pacraja; MpuU 3TOM
pasnnyarh CJIOBECHYIO (DOPMYIUpPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BBIpaXXEHHE U yCIOBUS (TPaHUILIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OnpenensTb HamnpaBlI€HHE BEKTOpPA WHAYKUMM MArHUTHOTO  IOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa 1 cuibl JlopeHiia

11.8

CtpouTh U OINHUCHIBaTh M300pAKEHHUE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH301

11.9

BBITIOMHATE 3KCIIEPUMEHTHI 110 MCCIIEAOBAHUI0 (U3HUYECKUX SBICHUN WU
MIPOIIECCOB C HCITOJIb30BAHHEM TPSIMBIX U KOCBEHHBIX H3MEPECHHU; TIpH
3ToM (GOopMyIUpOBaTh MpodIeMy (3ahady) H THIOTE3y Yy4eOHOro
IKCIEPUMEHTA, COOMPATh YCTAaHOBKY M3 IMPEIUIOKEHHOTO 000PYAOBaHMUS,
MIPOBOIMTH OMBIT U POPMYITUPOBATEH BHIBOIBI

11.10

OcymiecTBIATh NMpsIMbIE U KOCBEHHbIE M3MEpPEHUs] (PU3UUECKUX BEIUYMH;
Opy  STOM  BbIOMpaTh  ONTHUMAJbHBI  CIOCOO  HM3MEpeHus u
MCIIOJIb30BaTh U3BECTHBIE METO bl OLIEHKH MOTPEIIHOCTEN U3MEpPEHUI
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11.11

HccnenoBaTh 3aBUCHMOCTH (DU3MYECKHX BEIWYMH C HCIOJIB30BAaHUEM
NPSIMBIX U3MEPEHUH; PU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOMYYECHHOM 3aBUCHUMOCTU (U3WYECKHX BEIMYMH B BUJE
TaOIUI ¥ TpadUKOB, IETaTh BBIBOABI 110 PE3yJIbTaTaM HCCIICIOBAHMS

11.12

Cobumo1aTh npaBmiIa 6€30MacHOTo TPy/ia MPHU MPOBEICHUH UCCIICTOBAHMIA
B paMKax y4eOHOTro 9SKCIEPUMEHTa, Yy4eOHO-HCCIIEAOBATEIbCKON U
MPOEKTHOM JESITEBHOCTH C UCIOJIb30BAHUEM HU3MEPHUTEIIbHBIX YCTPOUCTB
1 JIa0OpaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacueTHble 3amauM C SIBHO 33/JIaHHON (PU3UYECKON MOJIEINBIO,
HCIIOJIb3YA (1)I/ISI/IHGCKI/I€ 3aKOHbBI W IIPUHOUIIBI; HAa OCHOBC aHalin3a
yCIIOBHSA 3a/laud BBIOMpATh (PU3UUECKYI0O MOJEIb, BBIICIATh (hPU3UUECKHE
BEJIMYMHBI M (OPMYINbI, HEOOXOJUMBIE ISl €€ peIleHHs, MPOBOAUTH
pacydCTbl 1 OUCHHUBATL PCAJIBHOCTH ITOJYUYCHHOI'O 3HAYCHUA (bHSI/I‘-IGCKOﬁ
BCJIMYHHBI

11.14

Pemate Ka4C€CTBCHHBIC 3aJa4uu: BBICTpPanBaTh JOTHUYCCKH
HCIIPOTHUBOPCUNUBYHO LCIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/ILI€CKI/IC SABJICHUA

11.15

Hcnonb3oBaTh  Npu  pelleHuH  y4eOHbIX  3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTUM JUIA TOHCKA, CTPYKTYpUPOBAHHA,
UHTEpPIpPETallUd U TPEACTaBICHUS Y4eOHOM U Hay4YHO-IOMYJISIPHOMN
UHpOpMaLMY, TMOJYYEHHOW U3 pa3iIUYHbIX HCTOYHHUKOB; KPUTHUYECKH
aHaAJIM3UPOBATh MOJydyaeMyro HH(pOpMaIuio

11.16

OOBSCHATh TPHUHIUIIBI JCHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKHX
YCTPOMCTB; pasznuyarh YCIOBUS UX OE30MacHOr0 HCIOJIb30BaHUS B
OBCE€IHEBHON XU3HU

11.17

[TpuBoANTE mHpHUMEpPHl BKJIAJa POCCHUHCKUX M 3apyO€XHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEro
MUDa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUMI

11.18

Mcnonb30BaTh TEOPETUUECKUE 3HAHMS 110 (PU3UKE B TIOBCEAHEBHOM KU3HU
uist  obecriedeHust O€30MacHOCTH IMpH  OOpalleHuH ¢ NpudopamMu U
TEXHUYCCKUMU YCTPOﬁCTBaMH, JJIA COXpPaHCHUA 300POBbA U
cOOJTIOJIEHHSI HOPM 3KOJIOT'MYECKOT0 MIOBEACHUS B OKpY Karollel cpesie

11.19

PaGotaTe B rpymnme ¢ BBIMOJTHEHHEM pAa3WYHBIX COIMAIBHBIX POJIEH,
MJIaHUPOBATh PabOTy TPYMIBI, PAllUOHATIBHO PacIpeeisTh 00s3aHHOCTH
U TJIAHUPOBATh JAESATENBHOCTh B HECTAaHAAPTHBIX CHUTYalUAX, aJ€KBATHO
OIIEHMBAaTh BKJIaJ KaXIOTO M3 YYACTHUKOB TPYIIBl B peEUICHUE
paccMatpuBaeMoi poOIEMBI
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IIpoBepsieMblie 3J1eMEHThI COIEPKAHUS

Kon Kon [IpoBepsieMbIe IIEMEHTBI COACPKAHU
paszerna [IpoBepsieMoro
DIIEMEHTA
4 SJIEKTPO/IMHAMUKA
4.3 MATHUTHOE ITOJIE. SJIEKTPOMATHUTHASI UTHAYKI WA
43.1 [locrosiHHbIe MarHUTHL. B3anmoneiicTBue MOCTOSHHBIX
MarHuTOB
4.3.2 MarnutHoe moje. Bekrop MarHutHOW WHAYKIUHU. [IpuHImM
cyneprno3uuuu. JImany MarautTHOM MHAYKIMU. Kaptuna jmHuii
MarHUTHOM MHIYKIIMH 110JIs1 TOCTOSIHHBIX MarHUTOB
4.3.3 MaruutHoe nojie MpoBOAHMKA ¢ ToOKOM. KapTuHa nuHuil noss
JUIMHHOTO TPSMOrO IPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
MIPOBOJHMKA, KaTymku ¢ TokoM. OmbiT  Opcrena.
B3aumopneiicTBre IPOBOJIHUKOB C TOKOM
434 Cuna AMriepa, ee MOAYyJIb M HallpaBJIeHUE
4.3.5 Cuna Jlopenma, ee Moayib © HampaBieHHe. J[BrkeHue
3apsHDKEHHON YacTULBl B OJHOPOJHOM MarHuTHoM moie. Pab6ora
cuibl JIopeHna
4.3.6 SIBneHue 3MEeKTPOMAarHUTHON HHAYKIIUT
437 [ToTok BEKTOpa MarHUTHOM MHIYKIUU
43.8 OJIC unaykuuu. 3aKOH JIEKTPOMArHUTHON WHAYKIIMH
®Dapajies
4.3.9 BuxpeBoe  amekrtpuueckoe mone. OJC  wHAYKIUU B
IIPOBOJIHUKE, JBYDKYILEMCS HOCTYNaTeIbHO B
OJTHOPOJTHOM MAarHUTHOM IT0JIE
4.3.10 [IpaBuiio Jlenna
4311 WNupyktuBHOCTh. SBnenue camonnaykuuu. 3JIC caMOMHAYKIUU
4.3.12 DHeprus MarHUTHOT'O NOJIsl KATYIIKH C TOKOM
4.3.13 OJEKTPOMAarHUTHOE I0JIE
4.3.14 Texnuueckune YCTPOMCTBA: ITOCTOSIHHBIE MarHuTHl,
3JIEKTPOMArHUTHI, 3JIEKTPOJIBUTATEb, YCKOPUTENH
JJIEMEHTAPHBIX YaCTHUI], UHAYKIIHOHHAS T1€Yb
4.3.15 [IpakTuyeckue paboTel. Mi3yueHre MarHuTHOTO MOJIs KaTYILIKHU C
TokoM. MccnemoBanue NeHCTBHS TOCTOSHHOTO MarHuTa Ha
pamMKy ¢ TokoM. MccnenoBaHue sBIEHMs 3JIEKTPOMAarHUTHOU
WHIYKITUT
5 KOJIEBAHU A 11 BOJIHBI
5.1 MEXAHUWYECKUE U 2JIEKTPOMATI'HUTHBIE KOJIEFAHUA
51.1 KoneobarensHas cucrema. CBoOoHBIE KOJIEOaHU.
I'apmonunueckue konebanus. Ilepuon, vactoTa, ammiauTyaa u
¢aza konebanuit
5.1.2 [IpyxuHHBINA MasTHUK. MaTeMaTHyeCKUi MasTHUK
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5.1.3

VpaBHeHHe TrapMOHWYECKHX KoseOanui. Kunematnueckoe u
JUHAMHUYCCKOC OIIMCaHUuC KOHGG&TGHBHOFO JABUXXCHU A

5.14

[IpeBparenue sHEPruu NpU TAPMOHUYECKUX KosiebaHusax. CBs3b
aAMILIUTY /b Kosie0aHui HCXOJTHOM BEJIMYUHBI c
aMIUTUTYAaMHU KOJIeOaHUH ee CKOPOCTH M YCKOPEHUS

5.15

Konebarenbusiit  koHTYp. CBOOOAHBIE  3JIEKTPOMATHUTHBIC
KoseOaHus B U/1eaJIbHOM KoJIe0aTeIbHOM ~ KOHTYpe.
AHanmorust MeXIy MEXaHUYECKUMU M DIIEKTPOMArHUTHBIMU
koJsebanusmMu. @opmyna Tomcona

5.16

3aKOH COXpaHEHUs SHEPruu B HJCATHHOM KoJeOaTeIbHOM
KOHTYpE

5.1.7

BeiHyxJIeHHble ~ MexaHuueckue — kojeOanus.  Pe3onaHc.
Pe3onaHncHass kpuBas. BpIHYXIEHHBIE  DJIEKTPOMAarHUTHBIE
KOJIeOaHMsL.

5.18

[lepemennsbiii Tok. CHHYCOUJAIbHBIN IEPEMEHHBIH TOK.

5.19

MOoIHOCTh MEPEMEHHOTO TOKA. AMILTUTYTHOE U JEHCTBYIOIIEE
3HAYEHHUE CUIIBI TOKA M HAMPSHKEHUS

5.1.10

Tpanchopmarop. IIpomsBonacTBo, mepemada W moTpedIeHHE
ANIEKTPUYECKOW  SHEPTUH. OKOJOTMYEeCKUe PHUCKH  MpHU
MPOU3BOICTBE anexkTpuueckon  sHeprun.  Kymberypa
UCIIOJIb30BAHUS DJICKTPOIHEPTUH B TOBCETHEBHOM )KU3HU

5.1.11

Texuuueckue yctpoicTBa: ceiicmorpad, anekTpudeckuit
3BOHOK, JINHUU JJIEKTpoIiepeiay

5.1.12

[IpakTuueckue pabotsl. MccienoBaHue 3aBUCMMOCTH HEpUOAA
MaJbIX KOJeOaHWi Tpy3a Ha HUTH OT JUIMHBI HUTH W MacChl
rpy3a. MccrnegoBaHue TepeMEHHOrO TOKa B ILENH U3
MOCJIeIOBATENILHO COCIMHEHHBIX KOHACHCATOpa, KATYIIKH |
pesucropa

5.2

MEXAHUYECKUE N 2JIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHnuueckue BOJIHBI, yCIOBMs pacrnpocTpaHenus. Ilepuon.
CKopocTh pacmpocTpaHeHHs] W JUTiHA BOJHBL [lomepednsie u
POAOJIbHBIE BOJHBI

522 WnTtepdepennus u qudpakiyisi MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. [’ pomkocTh 3Byka. Beicota Tona. TemOp
3ByKa

5.24 OJEeKTpOMarHuTHbIE BOJIHBI. Ycnosust U3ITy4YCHHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anMmHas opueHTanus BEeKTOpoB E,
Bu V BaeKTpOMarHuTHOM BOJTHE B BAKYyME

5.2.5 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, NPEIOMIICHHE,
nonspuzauus,  audpakuus, uHTepdepenmus.  CkopocThb
9JIEKTPOMArHUTHBIX BOJIH

526 kana AIIEKTPOMAarHUTHBIX BOJTH. [Tpumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpuHIMOIBI  paguoCcBs3M W TeleBUIECHUS. Panuomokarusi.

QHCKTpOMaFHI/ITHOC 3arpsA3HCHHUC Opr)KaIOIJ_ICﬁ Cpeabl
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5.2.8

TexHuueckue yCTpOHCTBA: MY3bIKaJbHBIE HHCTPYMEHTHI,
yIbTPA3BYKOBasi JUArHOCTUKA B TEXHHKE U MEAUIIMHE, pajap,
paguoNPUEMHHUK, TEJIEBU30D, aHTeHHA, TeiedoH, CBU-neun

5.3 OIITUKA
531 [IpssMonMHENHOE pacIpOCTPAaHEHHUE CBETA B OJJHOPOJHOM Cpele.
JIyu cBera
5.3.2 Otpaxxenue cBera. 3akOHBI OTpakeHUs cBera. [locTpoeHue
M300paXKeHU B INTIOCKOM 3epKajie
5.3.3 [Ipenomnenue cBera. 3aKOHBITIPETOMICHHS CBETa. AOCOIIOTHBIN
MOKa3aTesb MPeIoMIICHHS
534 [lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbI yron IOJIHOTO
BHYTPEHHET0 OTPaKECHUS
5.3.5 Hucniepcus ceera. CroxHbIi cocTaB Oenoro ceera. Liper
5.3.6 CoOuparomiue W paccevBarolIMe JMH3BL. TOHKas JIMH3A.
@DOKyCHOE pacCTOSHHUE W ONTHYECKas CUjla TOHKOW JIMH3BL
[TocTpoenue M300paKeHHI B coOuparomux u
paccenBaronux JuH3ax. @opmysa TOHKOH JIMH3BL. Y BEIUYEHHE,
JlaBaeMOe€ JIMH301
5.3.7 [Ipenesnsl MPUMEHNUMOCTH T€OMETPUUYECKOI ONTUKU
538 WNurtepdepentius cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBUS
HaOII0IeHUs MaKCHMYMOB u MUHUMYMOB B
uHTep(EpPEeHIMOHHOW  KapTUHE  OT  JBYX  CHH(a3HBIX
KOT'€PEHTHBIX ICTOYHHKOB
539 Hudpakmus  cBeta. [QudpakiuoHHas pemieTka. YCIOBHE
HaONIO/IeHUsT  TJaBHBIX ~ MAaKCMMyMOB  TIpU  MaJCHUU
MOHOXPOMATHUYECKOTO CBETA HA TU(PAKIIMOHHYIO PEHICTKY
5.3.10 [Tonspu3zanus ceta
5311 TexHudeckue  ycTpoMCTBa: OuYKH, Jyma, (oToamnmapar,
MPOEKIIMOHHBIN amnmapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OIITHKA, TU(PPAKINOHHAS PEIIETKA, TIOJISIPOHT
5.3.12 [IpakTuueckue padbotel. 3Mepenue nokasaTesns MperoMIICHUS.
HccnenoBanue CBOWCTB n300pakeHui B JIMH3aX.
Hab6monenue qucnepcuu ceeta
6 DJIEMEHTbI CHHELIMAJIBHOU TEOPUU OTHOCUTEJIbHOCTU
6.1 I'paHu1IBI MPUMEHUMOCTH KJIacCHYecKol MexaHukH. [locTynaTsl
TEOPHH OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTh MOJIYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHLUI OTHOCUTEIbHOCTH DUHIITEIHA
6.2 OTHOCUTENHHOCTh OJHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH M
COKpallleHHe JUIMHBI
6.3 DHeprus ¥ UMITYJILC CBOOOTHOM YaCTHITHI
6.4 CBs3b Macchl € JHEprueid M HMMITYJbCOM CBOOOIHOM
YaCTHIIbI. DHEPTHUS MTOKOsI CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 DJIEMEHTBI KBAHTOBOU OIITHUKH
711 @®oronsl. Popmyna Ilnanka cBa3u sHepruu (OTOHA C €ro
94acTOTOM. DHEPrusi U UMIYIbC (POTOHA
7.12 OtkpeiTe U uccnenoBanue ¢oroddpdexra. Onbiter AT

CroneroBa. 3akoHbl poTorddexra
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7.1.3

VpaBuenne OunmTeitHa s doTtodddekrra.  «KpacHas
rpanuna» Gororddexra

7.1.4 Janenue ceera. OmnbiTel [1.H. JIeGencena
7.15 XHUMHUYECKOE IEUCTBUE CBETA
7.1.6 Texaudeckue  ycrpoictBa:  ¢GoOTOdIEMEHT,  (OTOJNATUHK,
coJIHEUHas OaTapesi, CBETOIUO/]
7.2 CTPOEHME ATOMA
721 Mopenp  aroma  Tomcona. OmbwiTel  Pesepdopma 1o
WCCIIeIOBAHUIO CTpoeHHs aroMa. [nanerapnas Moaens aromMa
1.2.2 [Toctynarer bopa. M3nyuenue u morniomnieHue (GOTOHOB TNpH
IepexoJie aroMa ¢ OJHOTO YPOBHsI DHEPrUU Ha APYrou. Buuel
crekTpoB. CIeKTp ypOBHEH SHEPTrUU aToMa BOJIOpOa
7.2.3 BoJsiHOBEIE CBOIiCcTBa YaCTHILI. BoaEb! e bpoiins.
KopryckynsipHO-BOITHOBOM IyaJIu3M. Hudpakius]
PIEKTPOHOB HAa KPUCTAIIAX
724 CrnoHTaHHOE U BBIHYXKJIEHHOE U3JIyu€HUE. YCTPOUCTBO H
MPUHIKI PaboTHI J1a3epa
7.2.5 TexHuueckue YCTPOMNCTBA: CHEKTpaJIbHBIN aHaJIn3
(cnexkTpockom), Ja3ep, KBAHTOBBIA KOMITHIOTED
7.2.6 [IpaxkTnueckue pabotel. HabmoneHue nuHeiyaToro cnekrpa
7.3 ATOMHOE A1PO
7.3.1 Meroapl HAOMIOACHUS M PETHCTPALMUA DJIEMEHTAPHBIX YaCTHI]
7.3.2 OtkpeiTHe  pamumoakTuBHOCTH. OmnbiTel  Pesepdopma 1o
OTIpEe/ICTICHUIO COCTaBa PaJMOAKTUBHOTO u3nydeHus. CBoicCTBa
anb(a-, OeTa-, raMMa-u3NydeHus. BiusHUE paauoaKTHBHOCTH
Ha >KUBBIE OPTAHU3MBbI
7.3.3 OtkppiTHE TIpOTOHA M HeWTpoHa. HykiioHHas monenb sapa
I'eitzenbepra — MBanenko. 3apsa sapa. MaccoBoe 4ucio sjpa.
H3otormsr
734 Anbda-pacnan. DneKTpOHHBIH W MO3UTPOHHBIA OeTa-pacmaj.
INamMma-mu3mydeHne. 3aKoH paJMOaKTHBHOTO pacrajia
7.3.5 DHeprus CBA3U HYKJIOHOB B siipe. SlnepHbie cuiibl. Jledekt maccel
aapa
7.3.6 SAnepHsble peakuuu. JleneHue u CUHTE3 1ep
7.3.7 SAnepuniii peaktop. Tepmosinepusiii cunrte3. IlpoGnembl u
MEPCIIEKTUBBI SJIEPHON SHEPreTHKH. DKOJIOTUYECKUE ACTIEKTHI
SIICPHOM DHEPIETUKH
7.3.8 DneMeHTapHbIe YaCTHUIIBL. OtkpbITHE MO3UTPOHA.
@dyH1aMeHTaIbHbIE B3aUMOAECHCTBUS
7.3.9 TexHuueckue ycTpoiicTBa: 103UMeTp, kKamepa BuibcoHa,
SJICPHBINA peakTop, aToMHasi 6omba
7.3.10 [IpakTuyeckue pabotel. MccaenoBanue TpekoB 4acTull (110
rOTOBBIM (hoTorpadusim)
8 SJIEMEHTBI ACTPOOU3MKHA
8.1 Bun 3Be3gHoro neba. Co3Besnmusi, SipKUe 3BE3JIbl, IUIAHETHI, UX

BUIHUMOC IBHKCHUC
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8.2

Conneunass cucrema. Ilmanersl 3eMHOU rpynnbl. Ilnanersi-
TUTaHThl U UX CIIyTHHKH, KApJIMKOBBIC IJIaHEThl. Masbie Tena
CoJIHEeUHOW CHUCTEMBI

8.3

Comnnre, hotocdepa u armocdepa. ComHeuHast aKTHBHOCTD

8.4

Uctounuk sneprun ComHia u 3Be371

8.5

3Be3/pl, UX OCHOBHBIE XapaKTEPUCTUKU: MacCCa, CBETUMOCTb,
pagMyc, Temmeparypa, HX  B3auUMOCBA3b.  Jlumarpamma
«CIIEKTpPAJIbHBI KJacC — CBETUMOCTb». 3BE€3/bl IJIaBHOMU
IIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTbY IS
3B€3]] [TIaBHOMU IIOCJICI0BATEIbHOCTH

8.6

BuyTpennee crpoenue 3Be3n. CoBpeMEHHBIE IPEICTABICHUS O
NPOUCXOXKICHUH | 3Boyory CoNTHIA U 3Be3]. DTaIlbl KU3HU
3BE3]

8.7

Mueunbiii [lyte — Hama [Manaktuka. CrimpanbHas CTPYKTypa
lNanakTuky, pacnpeneneHue 3Be3l, rasa W npuid. Ilomoxenue
n npwkenue Comnna B [Namaktuke. Ilnmockas u cdepuueckas
MOJICUCTEMBI | alaKTUKK1

8.8

Tunel ramakTuk. PagmoramnakTukd u KBa3apkhl. qCprIe JAbIPbI B
AApax ralakTUuK

8.9

Bcenennas. Pacmmmpenue  Bceenennoif. 3akon  XaOOua.
Pazberanue ramaktuk. Bospact u pammyc Bcenennoii, Teopus
bonbmioro  B3peIBa.  Mogens  «ropsueit  BceneHHO.
PennkroBoe uznyuenue

8.10

Macmrabnas crpykrypa Bcenennoil. MeraraiakTuka.
Hepemennsie mpo6iieMbl aCTPOHOMUU
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