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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIUU MpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanun, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyaromuxcs 10-11 kmaccoB rmipu
oOydeHHH X Qu3rKe Ha 6a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METAlpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJMMOCTh pealu3alryd MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAYUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0pa30BaHus, MJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKH: JIMYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusnKe BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHUS;

e cojepkanue yueOHoro npeamera «dusmka» 1o rogam o0y4eHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHM, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMU CBOMCTBAMHM U JIPYTHUX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUH UMHU YU€OHBIX UCCIIEIOBAHHIA.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro o0O0Iero oOpa3oBaHUS
MOJIOXKEH pAI HUACH, KOTOpPble MOXXHO paccMaTpuBaThb Kak IPUHLUIIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puu, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanust mpeArnosiaraeT HCIOJb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOW HayKH, OCMBICIIEHHE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHHYECKHX M TE€XHOJIOTMYECKUX MPUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHMEM TEXHHUKH M TEXHOJOTHH, a TakkKe OO0CYXKICHHS
po0JieM palioOHAIBHOTO MPUPOOTOIB30BAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTpOCHUsS (PU3NYECKON Teopuu, poiu (HyHIaAMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHu3allid JKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YyYaroluXCsl.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUN CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paloT. BoulieneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAsS U3 OCOOCHHOCTEH IUIAaHUPOBAHUS H
ocHamleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHUCS YMEHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHUS, HCCIETOBAHMUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MPEII0KEHHBIX TUIIOTES.

bonpinoe BHMMaHWE YIENAETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. [Ipu 3TOM M1 pacy€THBIX 3a/1ad NPUOPUTETOM SIBISIOTCS 3aJa4d C SBHO



3aJIaHHON (YU3UYECKON MOJIEIIBIO, TTIO3BOJISIOIINE PUMEHSTh H3YUCHHBIE 3aKOHBI
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fenia Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ad IPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKAHWS (PU3MYECKHX SBIICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (U3MUECKOW MOJENTU JJIsi CHUTYyalldd TIPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bu3MKKM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe JlabopaTopHOe OOOpPYIOBAaHHME [JIsi BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCcTpanmonHoe o0OopymoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B IporpaMMme MO (U3HKE KIFOYCBBIX JEMOHCTpAIUi IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMM M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BHI€ TeMaTHYECKUX KOMILJIEKTOB M OOECreYrBaeTcss B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (opmupoBaHue uWHTEpeca W CTPEMJICHHS OOYyYaIOMUXCS K HAydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (DOPMUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHsI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHTaMEHTATBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIH30BAHHEM
dbu3nUecKrX 3HAHUM W HAYIHBIX JTOKA3aTEIbCTB;

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



I[OCTI/DKGHI/IG ATUX LEICH oOecreunBacTCs pemICHUCM CJIICAYIONIHUX 3aJ1a4 B

npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHETO 00IIero 00pa3oBaHUs:

puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3nUeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTBI acCTPOPU3UKH;

dopMHUpOBaHUME YMEHHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
0oOBbsICHEHHUS (PU3MYECKUX SBICHUU B TPUPOAE U Uil TNPUHATUA
NPAKTUYECKUX PEUICHUHN B TOBCEAHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOILECCOB, UX BIUSHUSA Ha OKPY>KAOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEILHOTO TUIAHUPOBAHUSL U TNPOBEIACHUS
bu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OIIpe/IeNICHUs JOCTOBEPHOCTHU NOJTYYEHHOTO pe3yJIbTaTa;

CO3/1aHHE YCJIOBUM NJIs1 Pa3BUTHsI YMEHUH NMPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPYECKON JIEATENbHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIO).

[Ipeqmaraemerii B mporpamMme 1o (U3MKE IepedYeHb Ja0OpaTOPHBIX U

NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD

HPOBEICHHS JTAOOPATOPHBIX pabOT M OMNBITOB € YYETOM HWHAMBUAYATIBHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dSKcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKe.

MopaenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HaydHble rumotessbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHUIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBHS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEN.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpedHsii CKOPOCTb, MIHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepUaTbHON TOYKH, MUX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U IEepEeMEUICHUs
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, IMHEUHAS
ckopocTtsb. [lepron u wacrora obpamenus. LleHTpocTpeMuTenbHOE yCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUKEHHSI.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.



HaGmionenue paBukeHusl Teia, OPOIIEHHOrO TMOJA YIiIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHU NIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipuaiunn  otHocurenbHOCTM  ['anmmnes.  IlepBeii  3akoH  HproroHa.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHON TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHOoro Ttsirorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokos, CKoJibkeHusl, kaueHusi). Cuna tpenusa. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBH>)KEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT cCuibl OTHOCUTENBHO OcHu BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.



Vuenuueckuii sxcnepumenm, rabopamopmsie pabomoi

N3yuenne nBuxkeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanue yciioBUli pPaBHOBECHS TBEPAOTO TENA, HMEIOMIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAHCHHS HMMITYJIhbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckast sHeprusi marepuaibHOW TO4ykH. TeopemMa 00 HW3MEHECHHUH
KMHETHYECKON YHEPTHH.

[ToTenumanbpHas DHEPTHS. [ToTennuanbHast SHEPrus yIpyro
nedopMUpoBaHHONW  TpYyKuHBL.  [loTeHIManpHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[loTenuuanbHple W HEMOTEHIMANbHBIE  CUJbl.  CBA3p  pabOTHI
HEMOTEHIUAJIbHBIX CUJI C M3MEHEHUEM MEXaHWYECKOW SHEPruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
IPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUN B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3BMEHEHHEM MEXaHWYECKOW DHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MousiekyasipHasi pu3suka ¥ TepMOAMHAMMKA
Tema 1. OcHosbl MONEKYNAPHO-KUHEMUUECKOU meopuu
OCHOBHbIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPUHU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxkeHue. duddysusa. Xapaktep IBHKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BeniecTBa. MOJEIN CTPOCHMUSI Tra30B, >XUIKOCTEH U



TBEPABIX TN U O0BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeneid. Macca u
pa3mepsl Mosiekyl. KonmnuectBo Beniectna. [loctosHnass ABorajpo.

TemmoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temmneparyp
Lenbcns.

Mopens  uneanpHoro ra3za. (OCHOBHOE  ypaBHEHUE  MOJEKYJISAPHO-
KMHETUYECKOW TEOpHHM HACAIbHOro rasza. AOCONIOTHas TeMmmepaTrypa Kak Mepa
CpellHEe KWHETHYECKON HHEpruM TEeIUIOBOTO JBWKEHUs dactull rasza. lllkama
temrieparyp KenbBrHa. I'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeipona.
3akon JlanbroHa. M3ompolieccsl B MaA€aIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpencTraBIeHUE H30IMPOILIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHuuyeckre ycTpoilcTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPraHMYECKUX COCAMHEHUH.

OnbiThl 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIINE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HILTIOCTpUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchbl BO3AyXa B KJIAaCCHOM KOMHAT€ HA OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEKIY apaMeTPaMU COCTOSIHUS Pa3pesKeHHOIO
rasa.

Tema 2. Ocnosvl mepmoOuUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crioco0bl €€ n3meHeHus. KonmuecTBo TemnoTel U pabora. BHyTpeHHss
JHEprus  OAHOATOMHOIO  MJACAJIBHOrO  rasza.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKILIHS, U3IyUYEHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonndecTBo TEMIOTHI IpH TEIIoNepesaye.

[lonsiTue 00 amuabaTtHOM mpouecce. IlepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumMeHeHue mepBOoro 3akoHa TEPMOAMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.



Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh IpoLieccoB B MPUPO/IE.

TemmoBble  mammHbl.  [IpyuHUOMOBI  OEUCTBUA — TEIUIOBBIX  MAILIMH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KosdduuueHt nonae3Horo
nevctBus TerioBod MammHbl. [lukn KapHo u ero kxosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBbI TETNTIOIHEPTETUKH.

TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBOM XOJIOAWIHLHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHHH PAOOTHI: BBUICT
npoOKu u3 OYTBUIKK TOJ] JEHUCTBHMEM CXATOTO BO3/]yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIIu).

N3meneHnne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Tea P TeIlonepeaaye.

OnbiT 1Mo ananabaTHOMY pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENIsI BHYTPEHHETO CrOpPaHusl, PEaKTUBHOTO
JIBUTATEISI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonvl

[Tapoobpa3zoBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaelbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammuyeckue u amopdHbie Teia. AHU30TPOITHUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIIOBOTO OanaHca.

TexHnueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
[ICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH IOJYYEHUsI COBPEMEHHBIX MAaTEpPUAJIOB, B
TOM YHCJIE HAHOMAaTEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunienune npy noHM>KEHHOM J1aBJICHUMU.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznen 4. JaekTrpoguHaMuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anns Ten. OJEKTPUYEeCKM 3apan. J(Ba BHAa JIIEKTPUYECKUX
3apsaaoB. [IpoBOAHUKM, OUAIEKTPUKU W TOJYHNPOBOJHUKU. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeuHbli JIEKTPUUYECKHI 3apsi.
Onektpuueckoe rmone. Hampsok€HHOCTh — dnekTpuyeckoro moss.  [IpuHnmn
CYIIEPHO3UIMU DJIEKTPUUYECKUX TMOJIEH. JIMHUU HaNpsKEHHOCTH JJIEKTPUYECKOTO
HOJISL.

PaGora cun  anexrpocratnyeckoro  mois.  [lorenuman.  PasHocThb
noTteHuuanoB. [IpOBOJIHMKM W JHUDJIEKTPUKKM B IJIEKTPOCTATUYECKOM  IOJE.
JvanekTpuyeckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh MJIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: DIIJIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUYUECKas 3alluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA MPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B DIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThyecKas 3anuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOIIAAH
IUIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOITHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH Jlxoyms—Jlenuna. MomiHoOCTb
AJIEKTPUYECKOTO TOKA.



DIIEKTPOABWKYIASI CHUJIa U BHYTPEHHEE COMPOTHUBJIECHHE HCTOYHHKA TOKA.
3akon Oma /1715 TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMIIEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMyYKOB.

[TonynpoBOJHUKHY. CobOcTBeHHas " MpUMECHasI MPOBOJUMOCTD
noTynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS AUCCOLUAIUA. DIEKTPOIIU3.

DINeKTpUUeCcKuii TOK B Ta3zax. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE MPUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PpEOCTaT, HUCTOYHUKUA TOKa, DJJEKTpOHArpeBaTeIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHMS], BAKYYMHBIN JTHOI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBIN JTUO]I, TAIbBAaHUKA.

Llemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh COINPOTUBJIEHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOoABHXKYLIEH cuibl. KoOpoTkoe 3ambIKaHue
rajbBaHUYECKOTO AJIIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psaa 1 MpoBOAUMOCTh BO3/1yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUO/A.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mepenune 37eKTpOABHKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenue snekTposusa.

MexknpeaMeTHbIe CBA3H

Nzydenue kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMM MAaTEMATHKH,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nousamusi, CBS3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAy4HbIA (HakT, rumnoresa, (u3aMyeckas BEJIMYMHA, 3aKOH,
TEeopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuka: peumieHue CHUCTEMbl YypaBHEHMH, JHHEWHas QyHKUus,
napabona, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI OHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X IMIPOECKLUNH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexanndeckoe NBWXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEIUIONEpEauH, TEIIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJE.

Xumusi: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJN, XUIAKOCTEU H
ra3oB, JJIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs HUCCOLMALIMS,
rajbBaHUKa.

l'eoepaghus: BNaXXHOCTb BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBW)KEHHI C HCIIOJIB30BAHUEM MEXAHH3MOB,
y4€T TpPEHHUs] B TEXHUKE, IMOJAUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYyrue), ABUTATENb BHYTPEHHETO
cropanusi, nmaposasi TypOuHa, ObBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHUOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHATPEBATEIIbHBIE npuOopHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKYUA

[locTtosiHHblE ~ MarHWThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mosie. BekTop MarHMTHOM WHAYKUWH. [IpuHOMN Cynepno3uuuun
MarHuTHBIX nosied. JInHuM MarHuTHOM WMHAYKIUU. KapTuHa JTUHWNA MarHUTHON
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarautHoe T107€ MPOBOAHHMKA C TOKOM. KapTtuHa JHMHUHA WHIYKIUH
MarHuTHOTO TOJS JJIMHHOTO MNPSIMOTO IPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOT'O
MPOBOJIHUKA, KaTYIIKK ¢ TokOoM. OnbIT Opctena. B3anmoaehcTBrue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HampaBlieHUE. J[BHKeHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl Jlopenma.



SIBiieHMe DJIEKTPOMAarHUTHOM MHAYKUUU. IIOTOK BekTOpa MarHuTHOM
WHAYKUUAHA. OJEKTPOABMXKYIIAS CHJIA HWHAYKUUHA. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu dapanest.

BuxpeBoe nsnexkrpuueckoe Tmosie. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBJI€HHME CaMOMHAYKUMU. OJIECKTPOABWKYIIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA W MPAKTUUECKOE TPUMEHEHHUE: TIOCTOSHHbIC
MAarHMThl, JJIEKTPOMATHUTHI, DJIEKTPOJABUTATENIb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIUA MarHUTHOTO TIOJISI.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JHenictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE AIEKTPOMArHuTHOW UHAYKIIUU.

[Ipasuiio Jlenua.

3aBUCUMOCTb 3JIEKTPOABIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHHe CaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeNCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHTYKIIHAH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble Koj1e0aHus

Konebarensnass  cuctema.  CBOOOIHBIE  MEXaHWYECKHE  KOeOaHMS.
"apmonnveckue konebanus. [lepmon, wacrora, ammuTyna u ¢aza KoJeOaHHI.
[IpyxvHHBIM MasATHUK. MaremMaTH4eCKUl MasTHUK. YPAaBHEHHWE TapMOHHUYECKHUX
konebanuid. [IpeBpailieHrie HEPruu Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHUS B
UJeaqbHOM KOJIeO0ATETbHOM KOHTYpe. AHAJIOTUS MEXAYy MEXaHUYECKUMH W



ANEKTPOMarHUTHeIMH KojeOanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPrUu B UJEATBHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBiieHne o 3aTyxarolmKUX KojeOaHUsAX. BbIHYKIE€HHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHyXA€HHbIE 371€KTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennblii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYAHOE W JEWUCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsHKEHMS.

Tpancdopmatop. [IpousBoacTBo, nepenadya U NOTPEOICHUE ANEKTPUUECKOU
SHEPruu. DKOJOTUYECKUE PUCKU MPHU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIOJIb30BaHUS 3JIEKTPOIHEPTUU B MMOBCEHEBHOM KU3HU.

TexHuuyeckue yCTpoWcTBa M MNPAKTHUYECKOE NPUMEHEHHE: 3JIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, JIMHUH JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyeOaTeabHOM CUCTeMBbl (MPY>KUHHBIA WM
MaTEMaTUYECKUU MaSTHHUK).

HaGmonenue 3aTyxaronmx KojneoaHui.

HccnenoBannie CBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pe3oHaHca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPsDKEHHS] OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUU PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEPUOIAa MalbIX KoleOaHM Tpy3a Ha HUTH OT
JUIMHBI HUTH U MaccChl Ipy3a.

HccnenoBaHue IEPEMEHHOTO0 TOKa B LENM W3 IOCJIEA0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE GOTIHbL

MexaHndeckue BOJIHBI, yciioBud pacnpoctpaneHus. Ilepumon. Ckopocts
pacnpocTpaHeHHs: W JUIMHA BOJIHBL. [lomepeuHble M NIPOJOJIBHBIE  BOJIHBI.
WNuTtepdepenmms n nudpakius MEXaHUIeCKUX BOJTH.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anektpomarnutHoi BonHe. CBOKCTBa
AJNIEKTPOMAarHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, MOJIspU3auus, AUPpaKuus,
uHTeppeperurs. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.



[[Ixkana »nEeKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3IEKTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuonokanys.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIECH CPEbI.

TexHnueckue yCTpOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIMArHOCTHKA B TEXHUKE W MEAMUIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPaHEHHUE TTOTIEPEUHBIX U MTPOJIOTBHBIX BOJIH.

Kone6mtomeecst Tej10 Kak UICTOYHUK 3BYKA.

HaGmronenne orpakeHust U MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeniuu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTMTYJIOH H
4aCTOTOU KOJIeOaHMI.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
pesIoMJICHHE, TOJsIpu3alus, 1udpakius, nHTepdepeHIIHs.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsaMonuHENHOE pacrpoCTpaHEHUE CBETa B
oxgHopoaHou cpexe. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHUsi cBeTa. [locTpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTENb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenpHbld yrojl MOJHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTossHHE M ONTHYecKas cuia TOHKOW JuH3bl. [locTpoeHume wm3o0pakeHuil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JHH3BL. YBETUYCHHE,
TaBaeMoOe JIMH30H.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHble HCTOUYHHKHU.
VYcnoBuss HaOmMOIEHUST MAKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus csera. JudpaxkinmonHas peméTka. YcCIoBHe HAOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB TIIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIMOHHYIO PEHIETKY.

[Tonsipuzaums ceera.



TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, NPOEKUMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
onTHKa, TudpakmoHHas peméTka, IoJIpousl.

Jlemoncmpayuu

[IpssMONMHEWHOE PACIpPOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue npuOopsbI.

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TEJIECKOMNa.

HaGmonenune natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tony4yenue crekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HabGmonenue nonsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

HaGmonenue nucnepcuu cBera.

Paznen 6. OcHOBBI crIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH

['paHuiel  TPUMEHMMOCTH  KJIACCMYECKOW  MEXaHUKH. [TocTynatbl
CIIENIUAJIbBHOW TEOPHH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJS CKOPOCTH
CBETa B BaKyyMe, IMMPUHIIMI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCHUTEIBLHOCTh OJJTHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU U COKpAIlCHUE
JUTAHEL

DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C PHEPTUEH U UMITYJIbCOM PEJISITUBUCTCKON YaCTHIIbI. DHEPrus
MOKOSI.

Pazgea 7. KanToBas pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEeprun HOTOHA C €70 YaCTOTOW. DHEPTHUs
U UMITYJIbC (DOTOHA.

Otkpeite u uccienoBanue porodddexra. Onbiter A. I'. CToneToBa. 3aK0oHBI
dororddexra. YpaBuenune DunmreirHa s dotodddexra. «KpacHas rpaHuiiay
dboToaddekra.

Hasnenue ceeta. Onwitel 1. H. JleGenera.



XHUMUYECKOE JEUCTBUE CBETA.
TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTuuk, coiHeuHas 6aTapesi, CBETOAUO/I.
Jlemoncmpayuu
®dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTUHOM.
Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseronuon.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHI.
IInanetapnas Mojaens artoma. lloctymatel bopa. M3nyuenue u MOIJIOINIEHUE
(GOTOHOB TpHU TMEpeXxojie aToMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.
BonnoBbie cBoiicTBa yactull. BonHel ne bpowist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.
CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.
TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jlemoncmpayuu
Mogens onbita Pesepdopaa.
Ornpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi
Ha6monenne nmuHeM4aToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NmydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BimsiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpbiTHE TIpOTOHA U HeWTpoHa. HyknoHHas monens sanpa ['eitzenOepra—
NBanenko. 3apsg siapa. MaccoBoe unciio sjapa. M30Tomnsl.
Anbda-pacman. DIEKTPOHHBIA M TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JydyeHue. 3aKOH paJuoakTUBHOTO pacra/ia.
DHeprusi CBSI3M HYKJIOHOB B sifpe. SnepHbie cuibl. JlepexT maccer sapa.
SAnepHble peakunu. Jlenenue u CUHTE3 S€P.
Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOieMbl M TEPCHEKTHUBBI
SAIEPHON IHEPIETUKU. DKOJTOTUUECKHUE ACTIEKTHI SIIEPHON IHEPTETUKHU.



DneMeHTapHbIe YacTULbl. OTKpPBITHE ITO3UTPOHA.

MeTtonbl HAaOJIIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHUL.

@dyHaaMeHTaabHble B3auMoAecTBUsA. EAMHCTBO (pr3mueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa U IMPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siaepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TunK MOHU3HUPYIOIINUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pasznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH

DTtanbl pa3BUTHUS aCTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sSipKue 3BE3NBI, TUIAHETHI, UX BHIANMOC
JBH>KEHUE.

CosniHeuHasi cucTeMa.

Connue. ConHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIA M 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHEKTpajbHBIA KIacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Bontounu ConHLa u
3BE3/. DTambl )KU3HU 3BE3I.

Muneunbiii I[lyts — Hama I'amaktuka. Ilonmoxenue u aBuwkeHue CosHIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B SiApax
rajgaKkTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabarooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUIOKESHUH JJIS ONIPEICIICHUS TTOJI0OXKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CeBEpHOTO MOTYyIIApUs U SIPKUE 3BE3/IBI.

HaGmronenns B Teneckon Jlynsr, mianet, Mneunoro [Tytu.

0O06o01maomee MOBTOPEHUE

Ponb ¢u3uku U acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBbHOM U ATUYECKOU chepax NesITENbHOCTH YeI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMHUHU B COBPEMEHHOM Hay4yHOU KapTHHE MHpa, poib (PU3NUECKON TeOopuu



B (OpPMHpPOBAaHMU TPEACTABICHUNA O (U3UUECKOM KapTUHE MHUpA, MECTO
(u3nueckoi KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJIECHUMN O IIPUPOJIE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce ocyuiecTBisieTCs ¢
Y4ETOM COJAEPKATEIBbHBIX MEKIPEIMETHBIX CBS3€M C KypcaMHd MaTEMAaTHKW,
OMOJOruU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHUEM METOJIOB HAyYHOI'O
NO3HAHUS: SBJICHUE, HAay4dHbId (akT, runoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemIEHUEe CHUCTEMbl yPABHEHUW, TPUTOHOMETPUUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M HMX NPOEKUMU HAa OCH KOOPIHMHAT, CI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE AJEMEHTapHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTpeJIeNIeHHE TUIOIAIU TIIOCKUX (pUryp u oobpéma ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOM MpHUpOAE, KojeOaTellbHbIe
JIBUKEHUS B KUBOW MPUPOJIE, ONTUYECKUE SBJICHUS B KUBOW MPUPOE, JCHCTBHE
paavay Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKask CTPYKTypa TBEPIBIX
TEeJI, MEXaHM3Mbl O0pa30BaHUS KPUCTANIMYECKONW pPEIIETKH, CIEKTPaJIbHBIHI
aHaJIN3.

l'eoepagus: MarHuTHbIE TONIOCAa 3€MJIM, 3a€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPICEHUH.

Texnonoeus: JTUHUW DIIEKTPOIIEpPENad, TIE€HEpaTop IIEPEMEHHOIO TOKa,
NIEKTPOABUTATENb, WHAYKIIMOHHAs II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIM armapar, BOJOKOHHAs OIITHKA,
coJHeYHas 6arapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUMN
BOCIUTATEILHOU I€SATEILHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOT0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JEMOKPaTUUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIE€STEIIBHOCTh B MHTEpPECAX TPaKJIaHCKOIO
oO1ecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIluy;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QYHKIHMSIMY U Ha3HAYCHUEM;

FOTOBHOCTh K TYyMaHUTApHOM U BOJIOHTEPCKOU I€ATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TrPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3¢TeTUYECKOT0 BOCIIMTAHUS:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCyLIEro (pU3nYecKoil HayKe;

5) Tpy10BOro BOCIMTAHMS

UHTEpEC K paziu4yHbIM cepaM MNpOoPECCHOHATBHON AESITENIbHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3ZHAHHBINA BHIOOP
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JIOrNYeCKOro BOCIIUTAHMS

c(OpPMHUPOBAHHOCTh JKOJOTUYECKONW KYJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEZC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacUIMpeHue OIbITa JEATEeIbHOCTH HKOJOTMYECKOW HAMpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEeIbHOCTH, T'OTOBHOCTH B IpPOLECCE
U3y4eHHs  (UBMKK  OCYIIECTBISITH  NPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:
CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh [ENN JEATECIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPHUH HX
JIOCTHKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTH M IPOTUBOPEYHST B  PacCMaTpHBAEMBIX
(U3UYICCKUX SBIICHUSX;
pa3pabaTeIBaTh IIAH PEMICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YIHLTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIWHUPOBATh W  BBIMIOJHATH pabOTy B  YCIOBHSIX  pPEalbHOTIO,
BUPTYQJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,



pPa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.
Bba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA

BJIAJIETh HAYYHOW TEPMUHOJOTHEH, KIIOUEBHIMU MOHITHSMH U METOAaMU
(u3nUecKol HayKu;

BJIAJIETh HABBIKAMHU YYEOHO-UCCIIEIOBATEILCKON U MPOCKTHOM JeATEeIbHOCTH
B 00slacTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENILHOMY MOUCKY
METOJIOB pelieHusi 3a7ad (U3UYECKOro COACP)KaHUS, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BIAJETh BUJAMH JICSITCIBHOCTH IO TIOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluyi, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTYaIUsAX, B TOM YHUCJI€ TIPU CO3JaHUN YUCOHBIX TPOCKTOB B 00JaCTH (DU3UKH;

BBISIBIIATh TMPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOJUTh apryMEHTHI I J0Ka3aTeIbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH PCIICHHUS;

aHAJM3MPOBATh IIOJYUYCHHBIE B XOJAE pelIeHUs 3aJaud  pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESITEHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU DUBUKY;

J1aBaTh OLICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTHUYECKYIO 00J]acTh
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIKE aJbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HaBBIKAMH TMOJy4YeHUs WH(popmaruu (U3HUecKoro CoAep>KaHus U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBISATh IOWCK, AaHAJIN3,
CUCTEMATH3allMI0 W HMHTEPIPETAi0 MHGOPMAIMK Pa3INYHBIX BHAOB U (hopm
MpEeACTaBICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
31a9 ¢ COOJIOJICHHEM TpeOOBaHUH OSPrOHOMHUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECYpCOCOEPEeKEHHUsI, TMPaBOBbIX M  OTUYECKUX HOPM, HOPM
MH(pOpMaIIMOHHOM 0€30MacHOCTH;



co37aBaTh TEKCThl (PU3NYECKOrO COJAEpkKaHUSA B Pa3IMUHbIX (QopMmMarax c
y4€TOM Ha3Ha4YeHUs MH(OpPMALUU U 1IeJIEBOW ayJUTOPUHU, BBIOUpasi ONTUMAIbHYIO
(opMy npecTaBICHUS U BU3yaJIU3AIUU.

KommyHuKaTHBHBIE YHUBepcaibHbIe Y4eOHbIe 1eficTBHUS:

OCYIIECTBIISITh OOLIEHUE Ha YPOKax PU3MKU U BO BHEYPOUHOU JESITEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJIMBHUYyaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWCTBUU C YUYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJICKTHBA;

OPUHUMATh 1€MW  COBMECTHOM  JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUS TO €€ JIOCTHKEHHIO: COCTaBJIATh IUIaH JEUCTBHMA,
pacnpenensiTb poyiid ¢ YYETOM MHEHUN YYaCTHUKOB, OOCYXKIATh pPe3yJbTaThl
COBMECTHOM paboTh;

OLICHHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMAaHIbl B
oOIIMi pe3yabTaT 10 pa3pabOoTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE IPOEKTHI, OLIEHMBATh HJAE€U C TO3MLIHUHU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh MO3UTHUBHOE CTPATETMUYECKOE TIOBEJCHHE B pa3IMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJibHbIEe YUueOHbIE JAelicTBUS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTH
GU3MKH W aCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSATETILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KAadeCTBEHHBIX
3a/1a4, TUTaH BBIMTOTHEHUS TPAKTUYECKON PabOThI C Y4ETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEW U MPEANOYTCHUN;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacCIIMpATh paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHUPOBATH e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PyIULHUA B 001acTH

(HU3HUKH, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBECHB.
CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJICKT:

JaBaTh OIICHKY HOBBIM CHUTYaIMsIM, BHOCHUTh KOPPEKTUBHI B JIESATEIbHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh ~ HAaBbIKAMU  IO3HABAaTCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUA WM MBICIUTEIBHBIX TIPOIECCOB, HMX PE3YJIbTATOB M
OCHOBAHU;

UCIIOJIb30BaTh MPHUEMBI pedIIEKCHH IS OLIEHKH CUTYallud, BHIOOpA BEPHOTO
pEIICHHSI;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATh PEIICHUS IO HUX
CHI)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TIPH aHajIu3e pPe3yJIbTaTOB
NESATEITBHOCTH;

NPUHUMATH ceOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,;

NPUHMMATh MOTHBBI M apryMEHTBl JPYTUX TPH aHajdu3e pPe3yJIbTaToB
NESATEITBHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B npornecce nocTukeHus JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUSI MPOTPaAMMBI
no ¢u3uKe 1 YPOBHS cpeaHero oOmiero oOpa3oBaHUsA Yy OOyYarOIIMXCS
COBEPIIEHCTBYETCS IMOIIMOHATLHBIH UHTEIJIEKT, Ipenoiaraomui
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJCTh HANpPaBJICHUS Pa3BUTHSI COOCTBEHHOW AMOIMOHAILHON cephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJTUPOBaHMS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATFHBIM U3MEHEHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO IeNU U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHE MEHCTBOBATh HMCXOAS HM3 CBOUX
BO3MOKHOCTEH;

AOMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOIMOHATIFHOE COCTOSTHHE
JApYTHX, YYUTBIBATH €r0 TIPH OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKITIOUYAIOINX CITIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HUHTEPEC U pa3peniaTh KOHMIUKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJib U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOJIEH;

YUUTHIBATh TpaHUIbl TPUMEHEHHUS W3YYEHHBIX (QU3NYECKUX MOJENei:
MaTepualibHas TOYKa, MHEepLUaIbHas cucTemMa OTcuéra, adCONIOTHO TBEPAOE TENO,
UJCAIBHBIM a3, MOJAEIIM CTPOCHHUS Ia30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCYHBIN
AIEKTPUUECKUH 3apsi MpU pelieHnH PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BELIECTBA U
JJIEKTPOJAUHAMUKNA:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHENHOE
JIBUKEHUE, CBOOOJTHOE TMAJ€HUE TeJl, ABWKEHHE MO OKPY>KHOCTH, HHEpIHUS,
B3auMojieiicTBUE Tell, AU(Qy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOCHHUE KUIAKOCTEH
U TBEPIBIX TEJl, U3MEHEHNEe 00BEMA TeJ IPU HAarpeBaHUU (OXJIAXKIACHHUH ), TETIJIOBOE
paBHOBECHUE, HCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIICHUE,
BJIQXKHOCTB BO3/yXa, MOBBILICHUE JABJICHUS ra3a IIpU €ro HarpeBaHUU B 3aKPBITOM
COCyle, CBs3b MEXAY IlapaMeTpaMM COCTOSHHMSA Tra3a B  H30Ipoleccax,
JIEKTpU3ALUs Tell, B3aUMOJCHCTBUE 3apsA10B;

OINKCHIBAaTh MEXAaHUYECKOE IBM)KCHME, HCIOJb3Ys (PU3MUYECKUE BEIMYMHBI:
KOOpJAMHATA, IyTh, IIEPEMEILECHUE, CKOPOCTb, YCKOpPEHHE, Macca Tejla, CHUIla,
UMITYJIbC Te€Ja, KMHETUYECKasl YHEPIUsl, NOTCHUUAIbHAs JHEPIUsl, MEXaHUYECKast
paboTa, MexXaHHWYecKass MOIIHOCTb; IPHU ONHUCAHUU TPABUIBHO TPAKTOBATh
(Gu3nYecKuil CMBICI HCHOJB3YEMBIX BEJIWYMH, WX OOO3HAYEHHS] U EIUHMIIBI,
HaXoJIUTh (OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIICHUA,
UCIONB3ysl (U3MYECKHE BEJIUYMHBI: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KUHETUYECKAsT DHEPrus XaOTHYECKOIO IABMXKEHUS MOJIEKYJ, CPEAHEKBaapaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, pabora rasa,
KOA(Q(GUIUEHT TOJE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs; MPU ONUCAHHUH
NPaBUJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICH HCHOJB3YEMbIX BEJIMYMH, HX
0003HAUYEHUs M EOUHUIIBI, HAaXOAUTh (OPMYJIbl, CBS3BIBAIOLINE JAaHHYIO
(Gu3nYeCcKy0 BEIMYMHY C APYTUMHU BEIUYUHAM;

ONMCHIBATh U3Y4YEHHBIE JIEKTPUYECKHUE CBOMCTBA BEIIECTBA U IJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIOJIb3Ys (PU3NUECKHUE BEIUYMHBI: JIEKTPUUECKHUN 3aps,
JIIEKTPUYECKOE I0JI€, HANPSHKEHHOCTD I0JIA, MOTEHIUAJI, Pa3HOCTh [OTCHLIMAJIOB;



IpU ONHCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIHOJb3yEMbIX
BEJMYMH, MX OOO3HAYEHUA M E€JMHHULBI; YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME
JaHHYI0 (PM3HYECKYIO BEJIMUHUHY C APYTUMH BEIMYMHAMU;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI U IPUHILMIIBL: 3aKOH BCeMUpHOro tarorenus, I, II u III 3akonsr HerotoHa,
3aKOH COXPAaHEHHs MEXAaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUII CYNEPIO3ULUUN CWI, NPHUHIMI PAaBHOINPABHUS HHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHMS BEIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKONW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYI C
a0COJIIOTHOM TeMIiepaTypol, MepPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOrO 3apsiaa, 3akoH KylloHa, mpw 3TOM pasinyaTh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BbIpa’KEHUE U yCNIoBUs (TpaHULbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC€ TPUHLMUIBI JCHCTBUS MAallluH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; Pa3iMyaTh yCIOBUS UX 0€30MacHOTO HMCMOJIb30BaHUS B
NOBCEIHEBHOM JKM3HU;

BBITMIOJHATh OJKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3MUECKUX SBJICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUU, IPU 3TOM
dopMmynupoBaTh mpoOieMy/3ajady W THUIOTE3y YYEOHOrO SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpoOBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYUH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHM  BEJIMYMHAMHU  C
UCIIOJIb30BAHUEM IMPAMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(GuKcupoBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEJIUYHMH B
BUjie Tabnuil U rpauKoB, AeIaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIENOBATENLCKON U MPOEKTHOU
JESITEeIbHOCTU C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BbIOMpaTh (PU3NUECKYI0O MOJENb, BBIACIATh (PU3NUECKHE BETUYMHBI U (POPMYIIHI,
HEOOXoIMMBbIE ISl €€ pEelIECHUs, MPOBOAMTH PAcUEThl U OLICHUBATh PEATBHOCTH
MOJIYYEHHOI'0 3HAYEHUS (PU3HUECKON BEJINYUHBI;



pelIaTh KAYeCTBEHHBIE 3a/1aUl: BHICTPAUBATH JJIOTUYECKU HETPOTUBOPEUUBYIO
LIETIOYKY pACCYXXICHUWA C OMOPOM Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue sIBICHUs;

UCIIOJI30BaTh ~ TPU  PEIICHUH  y4yeOHBIX  3ajay COBpPEMEHHBIEC
MH(OPMAIIMOHHBIE TEXHOJOTHH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINU
U TMIpeACTaBlIeHUd Y4eOHON M Hay4YHO-MOMYJISIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKU aHAIU3UPOBATh MOJIydyaeMyr0 HH(OpPMAaIIHIO;

PUBOAUTH MPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIH30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
U1l obecrniedeHus 0€30MacHOCTH TPU OOpallleHUH C TPUOOpaMU M TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXpPAHEHUS 3JI0POBBSI M COOJIOJCHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpenie;

paboTaTh B TPYIINE C BBHIIOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIUOHAIBHO PpaCIpeNeNsiTh OOS3aHHOCTU H
MJIAHUPOBATH JI€SATEIBHOCTh B HECTAHJIAPTHBIX CUTYalUsIX, aJICKBAaTHO OLIEHUBATH
BKJIAJ] Ka)KJOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MECTO (PU3MKK B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
T€XHOJIOTUM, B MPAKTUYECKON NEATEIBHOCTH JIOACH, LEIOCTHOCTh U E€IUHCTBO
br3uYecKoi KapTHHBI MHUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
TOYEYHBIN IJIEKTPUUCCKHUM 3apsl, JTy4d CBETA, TOYCUHbIM UCTOYHUK CBETA, siICpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sipa MPHU perieHUuH (PU3NYECKUX
3a7a4;

pacno3HaBaTh (pu3MYECKre SABJICHUS (MIPOIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: DIIEKTPUUYECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JECHUCTBUSA TOKA, B3aUMOJICHUCTBUE
MAarHUuTOB, JJICKTPOMAarHUTHas WHAYKUHWS, JEWUCTBHE MArHATHOTO TMOJISI Ha
MPOBOJHUK C TOKOM W JIBMDXKYUIMWCS 3apsiji, 3JIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEJIOMIICHUE,
uHTeppepeHnus, audpaknus W TONApU3alUs CBETa, JHCIEPCUsS CBETa,
dbotoanexkrpudeckuit 3¢ dext (poToadhPekT), CBeTOBOE AaBlIeHHE, BOSHUKHOBEHHE
JIMHENYaTOro0 CIEKTpa aroMa BOJAOPOJA, €CTECTBEHHas W HUCKYCCTBEHHas
PaIHOAKTUBHOCTb;



OMHUCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBa (DJIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIIECCHI), HUCMONB3YSd (PU3NUECKUE BEIUYUHBI:
AIEKTPUUYECKUI 3apsij, CUjla TOKa, DJEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOEe
COTNPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs CHJIa, padoTa TOKa,
WHIYKIHUST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTD
KaTYIIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOTO TOJIeH, MEepUoJ M YacToTa
KoJiebaHuii B KOJeOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B Mpolecce
FapMOHUYECKUX JJEKTPOMArHUTHBIX KoJieOaHuii, (OKYCHOE pacCTOsSHHE U
ONTHYECKAasl CHUJIa JIMH3bI, TPU OINUCAHUHU TMPABUIBLHO TPAKTOBATH (PU3MUECKUN
CMBICI HCIIOJIB3YEMbIX BEIWYWH, HMX OO0O3HAUCHUS] W EIUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JaHHYK (DU3UYECKYH0 BEIWYHUHY C JPYTUMH
BEIIMUMHAMMH,

OTMHUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS W TIPOLECCHI, HCIOIb3Ys
bu3MYeCKUe BEIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, SHEPIUsl U UMIYJIbC (OTOHA, MIEPUO/] TOJTypacmaaa, SHEPTUsl CBSA3U
ATOMHBIX SIJIEp, NPH ONUCAHWHM TPABUJIBHO TPAKTOBATh (PU3UYECKUNU CMBICI
UCIIOJI3YEMBIX BEIMYMH, WX O0O3HA4YCHUs W EIUHUIIBI, YKa3biBaTh (POPMYIIBI,
CBS3BIBAIOIINE JIAHHYI (U3UYECKYIO BEIUYMHY C JPYTUMH BEIMYMHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NUECKON BEIIMYMHBI,

aHAJTU3UPOBATh (PU3UYECKHUE MPOIECCHl U SBICHUS, UCIONb3Yys (Ppu3nuecKue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO0 U MapajlieIbHOTO
COCIMHECHUSI TPOBOJHMUKOB, 3aKOH J[koyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHJYKIIUW, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPaHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa 111 GoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAaHECHHUS MMITYJIbCa, 3aKOH COXpaHCHUs
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUsI MAcCOBOTO 4ucia, mocTyiaarkl bopa,
3aKOH PaJlOaKTHBHOIO pacmajaa, IIPH 3TOM Pa3IudaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIpAKEHHWE U YyCIOBHS (TpaHUIIBI, OO0JACTH)
MPUMEHUMOCTH;

ONpeAeisaTh HAMPABJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIsl TPOBOIHHUKA
C TOKOM, CujIbl AmIiepa u cuisl JIopeHiia;

CTPOUTh M OMNHUCHIBATh H300paXKEHHE, CO3/]aBa€MOE TUIOCKUM 3E€PKaJioM,
TOHKOM JTUH30M;

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHH U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHUN: TPU STOM
dbopMmynupoBath TMpoOIeMy/3agady U THUIOTE3y YYEOHOTO DIKCIEPUMEHTA,



coOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMNbBIT H
bopMyIHUpOBaTH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS W HCMOJIb30BaTh WU3BECTHHIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (U3UYECKUX BEIUYUH C HUCIOJIb30BaHUEM
NPSIMBIX U3MEPEHUN: TPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBAThH
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUJAC TaOIMI] U
rpaduKoB, JI€JIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOJiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIEOBATEbCKONM W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemate pacuy€THbIE 3a7a4d C SBHO 33J]aHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYHHBI U (POPMYJIBI,
HEoOXoauMbIe NJisi €€ pelleHHs, MPOBOJAUTL PacuyEThl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HaYeHUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMNOpOl Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
buznueckue sIBICHMUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHUH  Y4EOHBIX 3a1a4 COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpECTaBJICHUs Y4eOHON W HAYyYHO-TIOMYJSIpHONW MH(pOpPMAIUH, TTOTYyUYEHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAaIllMH, NPUOOPOB M TEXHUYECKUX
YCTPOKNCTB, pa3inydaTh yCIOBUS UX OE30MMACHOTO HCIONIH30BAHUS B MTOBCEIHEBHOM
KU3HU,

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOILIECCOB OKPYXAIOIIEr0 MUpa, B pa3BUTHUE
TEXHUKU U TEXHOJIOIHM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWS MO (U3UKE B MOBCEIHEBHON KU3HH
U1si obecriedeHus: 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;

paboTaTh B TpYNNE C BHIOJIHEHUEM pA3IMYHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO pACHpPEnesiaTh OOSI3aHHOCTH U



IJJAHUPOBAThH NIESITENBHOCTh B HECTAHNAPTHBIX CUTYAlHsIX, aJ€KBATHO OLICHUBATH
BKJIJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMAaTPUBAEMOM IPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne KosnuecTBo yacon
DJIeKTPOHHbIE
HaumeHoBaHue
(uu¢posbie)
Il | Ppa3iejioB U TeM Konrpoasn IIpakTnyeck
Bcero o0pa3oBaTejibHbIE
/ NporpamMmbl ble padoThl ue padoTsbl
. pecypchl
Paznen 1. PUSUKA U METO/JAbI HAYUYHOTI'O IIO3HAHUSA
o bu6moreka [IOK
W3UKa U METOIbI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay49HOTO TIO3HAHUS 5
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 | JuHamMuka 7 https://m.edsoo.ru/7f41bf7
2
bubnuorexa [JOK
3aKOHBI COXPaHEHUS
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
B MEXaHHKE 5
Hroro no pazaeny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA



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

OCHOBBI

MOTEKVIBIDHO- bubnunorexa LIOK

3.1 yip . 9 https://m.edsoo.ru/7f41bf7
KUHETUYECKOUN )
TEOpUU N

bubmnoreka LIOK

OCHOBBEI

3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOIMHAMUKHA 5
ArperatHblie bubnuoreka [JOK

3.3 | cOCTOSIHUS BEIIECTBA. 5 https://m.edsoo.ru/7f41bf7
®Da3oBbIE IEPEXOIBI 2

Hroro no pazneny 24

Pazgen 4. JIEKTPOJAUMHAMUKA

bu6mmoreka [IOK
4.1 | DnekrpocraTuka 10 https://m.edsoo.ru/7f41bf7
2
ITocTossHHBIN
. bu6moreka [IOK
ANEKTPUYECKUI TOK.
4.2 12 https://m.edsoo.ru/7f41bf7
Toxu B pa3nmuyHBIX 5
cpenax B
Wroro no pazgeny 22
PezepBHOE Bpems 6
OBILIEE KOJIMYECTBO
YACOB IIO 72

I[TPOTPAMME



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

Ne KoanuecTBo 4acon
DJIeKTPOHHbIE
HaumeHoBaHue
(uudpossbie)
Il | pa3jeioB H TeEM Bcer Konrpoubn IIpakTHyeck
o0pa3oBaTte/ibHbIE
/| mporpammsl 0 bie padoThI ue padoThl
pecypchl
n
Paznen 1. DJIEKTPOJIUHAMUKA
| MaruauTHOE TI0JIE. bu6mmoreka [IOK
| ' DJIEKTpOMarHuTHas 11 1 3 https://m.edsoo.ru/7f41c
UHYKIHS 97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUA U BOJIHBI
) MexaHnueckue u bubnuoreka [JOK
) " | aJeKTpOMarHUTHBIE 9 1 https://m.edsoo.ru/7f41c
KoJie0anus 97¢
) MexaHunueckue u bubnuorexa [JOK
2' 3IIEKTPOMArHUTHbBIE 5 1 https://m.edsoo.ru/7f41c
BOJIHBI 97c
) bu6moreka [IOK
3' OnTuka 10 3 https://m.edsoo.ru/7f41c
97¢c
Wroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOU TEOPUU OTHOCUTEJBbHOCTH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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. bubmuoreka [IOK
3. OCHOBBI CIEITUATILHOU
4 1 https://m.edsoo.ru/7f41c
1 TEOPUU OTHOCUTEIBHOCTH
97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®DU3UKA
4. DJIeMEHTHI KBAaHTOBOM bubmmorexa HOK
6 https://m.edsoo.ru/7f41c
1 ONTHKH
97¢c
4 bu6moreka [IOK
2' Crpoenue atoma 4 https://m.edsoo.ru/7f41c
97¢c
4 bu6moreka [IOK
3' AToMHOE SIpO 5 https://m.edsoo.ru/7f41¢c
97¢c
Hroro no pazneny 15
Pa3nen 5. 9JIEMEHTbI ACTPOHOMUU U ACTPO®U3UKHU
bu6moreka [IOK
5. DJIEeMEHTHI aCTPOHOMUU U
7 1 https://m.edsoo.ru/7f41¢c
acTpoPpu3uKu
97¢c
Hroro no pazneny 7
Paznen 6. OBOBIHIAIOIIEE IOBTOPEHUE
6. OGoGmaromee bubnuorexa [JOK
4 https://m.edsoo.ru/7f41c
1 IIOBTOPEHUE
97c
Wtoro mo pazneny 4



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

72







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
J) KoanyecTBO 4acoB
DJ1eKTPOHHbIE
JlaTa P
I KonTpoa IpakTnye uugpoBbie
Tema ypoka Bce uzyue
/ bHbBIE cKHe o0pa3oBareJib
ro HUA
1 padoTbI padoThI HbI€ pecypchl
bubmmoreka
®du3nKa — Hayka O MPUPOJIE. OK
Hayunbie MeTo1p1 TO3HAHUSA 1 1
oK AOLLETO MITDa https://m.edsoo.r
PYHAIOM P w/ff0c32e2
Ponb u mecTo pusnku B
. bubnuoreka
(hopMUPOBaHUHN COBPEMEHHON OK
HAay4YHOU KapTUHBI MUDa, B 1 1
MPAKTUYECKOU JIeATeTLHOCTH https://mn.cdsoo.r
paKti A WC33¢e6
ToIen
MexaHu4ecKoe ABUKEHUE.
bubnmoreka
OTHOCHUTENBHOCTD
LHOK
MEXaHUYECKOTO JIBHKCHUS. 1
[lepemerenue, CKOPOCThH hitps:m.cdsoo.r
PEMCIIICHAE, CKOPOCTD, /03508
yCKOpEHUE
bubnuoreka
PaBHOMepHOE [HOK

HpHMOJ'II/IHCI/IVHOe JABHIKCHHC

https://m.edsoo.r
u/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

Bubnunoreka

PaBHOyCKOpEHHOE HOK
MIPSIMOJIMHEUHOE JIBUKCHHE https://m.edsoo.r
u/ff0c372¢
bubmmoreka
CBoOOAHOE ITaJIcHHUE.
HOK
VYckopenue cBOOOHOTO
ATCHI https://m.edsoo.r
II
s uw/ff0c39c¢c
. bubnunoreka
KpuBonuHeiiHoe 1BUXEHUE. OK
JIBr>keHre MaTepuanbHO &
UK 1O OK HOCTH https://m.edsoo.r
T
Pyx w/ff0c3ada
[TpuHIUIT OTHOCUTENBHOCTH bubnnorexa
lNanunes. UnepumanbHbie LHOK
cuctemsl otrcuera. [lepBriit https://m.edsoo.r
3akoH HeroToHa u/ff0c3be8
Macca tena. Cuna. [Ipuniun bubnmoreka
cynepno3uiuu cuil. Broponw [HOK
3akoH HproToHa s https://m.edsoo.r
MaTepuaibHOW TOYKU u/ff0c3be8
bubnmoreka
Tperun 3akoH HproTtona s LHOK

MaTCpHUAJIbHBIX TOYCK

https://m.edsoo.r
u/ff0c3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

3aKOH BCEMHPHOTO TATOTEHUS.

Bubnunoreka

Cuna Tsoxectu. [lepBas HOK

KOCMHYECKasi CKOPOCTb hitps://im.eds00.1
w/ff0c3d00
bubnuoreka

Cuna ynpyroctu. 3akoH ['yka. LHOK

Bec Tena https://m.edsoo.r
u/ff0c3el8

Cuna tpenus. Koapdunment bubnuoteka

TpeHus. Cuia cConpoTHBIICHHUS LIOK

IIpY IBWKEHUHU TEJIA B https://m.edsoo.r

YKUJIKOCTH WJIU Ta3e u/ff0c3f76

[ToctynarenbHOE 1

BpaIaTEIbHOE IBUKECHHE bubnuoreka

a0COJIIOTHO TBEPJIOTO Tea. LIOK

MowmeHT cunbl. [1nedo cumbl. https://m.edsoo.r

VYcnoBust paBHOBECHS u/ff0c41a6

TBEPJIOTO TETA

Nmnynbc maTepuaibHOM

TOYKH, CUCTEMBI bubnuoreka

MaTEepHUAIbHBIX TOYEK. HOK

Nmmynsc cuiibl. 3akoH https://m.edsoo.r

COXpaHEHUS UMIIYJIbCA. u/ff0c43d6

PeakTuBHOE ABMKEHHE



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c43d6

Pa0GoTa ¥ MOLIHOCTE CHJIBI.

Kunernueckas sneprus bubmmorexa

MaTepUaIbHON TOUYKH. HOK

Teopema 006 u3MeHEHUH Dulps, In.vdson.c
o w/ff0c4502

KMHETUYECKON SHEPTUU

[ToreHnmanpHas dHEprus.

[TorenumanpHas 3HEPTUs bubnuoteka

ynpyro nepopMupoBaHHOU ILHOK

npyxuHsl. [loTennnansHas https://m.edsoo.r

SHEPTHUs Tesla BOIHU3U u/ff0c461a

ITOBEPXHOCTH 3EMIIN

IloTennmanepHEIE U

HEMOTEHINAJIbHBIE CHUJIBI.

Cps13b pabOTHI bubnuoteka

HEIOTESHITUAILHBIX CHII C HOK

W3MEHEHUEM MEXaHUYECKOU https://m.edsoo.r

SHEPrUU CUCTEMBI Tel. 3aKOH u/ff0c478c

COXpaHCHHA MEXaHUYeCKOU
QHCPIun

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C U3MEHEHHUEM
MEXaHUYECKOM dHEepTuu Tela
Ha TIpUMepE PaCTsHKCHHUS
PE3UHOBOTO KI'YTa»



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

KonTtponsHas pabota o Teme bubmuotexa
«Kunemaruka. Jlunamuka. HOK
3aKOHBI COXpPAHEHUS B https://m.edsoo.r
MEXAHUKE) u/ff0c4b74
OcHOBHBIE TIOJIOKEHUS bubnuoteka
MOJIEKYJIIPHO-KHHETHYECKOM I[HOK
Teopuu. bpoyHoBCckoe https://m.edsoo.r
nsuxenue. JAuddysus u/ff0c4dc2
XapakTep ABUKEHUS U
B3aMMOJEHUCTBUSA YaCTUI]
BemiecTBa. Moienu cTpoeHust
rasoB, )KUJAKOCTEU U TBEPABIX
Teln
Macca monekyn. KonuuectBo
BemiectBa. [loctosiHHas
ABoraapo
TennoBoe paBHOBeCHE.
Temnepatypa u e€ uamMepeHue.
[Ixana Temneparyp Llenbcus

bubnuoreka
Wneansueiii ras B MKT. I[IOK

OcnoBnoe ypaBHenue MKT

https://m.edsoo.r
u/ff0c4fde



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde

AOcommoTHas TemIeparypa

Kak Mepa CpeIHen Buonuoreka
KUHETHUYECKOM SHEPrUun HOK
JIBUKEHUS MOJIEKYIL. https://m.edsoo.r
YpaBHenue Menpeneena- w/ff0c511e
Kitaneiipona
3akoH JlanpToHa. ["a30BbIC
3aKOHBI
JlabopaTopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
MEXy ImapaMeTpamMu
COCTOSIHUS Pa3pEKEHHOTO
raza»
H3onporiecchl B uieanbHOM bubmmorexa
rasze u ux rpaduueckoe HOK
HpeCTaBTCHIE https://m.edsoo.r
u/ff0c570e
Buyrpennsisa sneprust
TEPMOJIMHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€’ bubnuoreka
n3Menenus. Komnnuectso HOK
TEIUIOTHI U padoTa. https://m.edsoo.r
Bnyrtpennss sHeprus u/ff0c5952
O0JHOATOMHOTO HJI€aJILHOIO
rasa
bubnuoteka
Buns! Tenonepenauu I[HOK

https://m.edsoo.r



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

u/ff0c5¢36

VYV nenpHas TEIIIOEMKOCTD bubnunoreka
3 | BemectBa. KoanyectBo LIOK
2 | TemIOTHI MpH TEIJIoNepeaaye. https://m.edsoo.r
AmabaTHBIN MpoIecc u/ff0c5¢36
. bubnnoreka
[IepBb1ii 3aK0H
3 IHOK
TEPMOJUHAMUKH U €TO
3 MIPUMEHEHNE K U30IPOIEccaM hitps://m.edso0.1
p pont wifOcSefe
bubnnorexa
3 Heob6patumocTts mporieccoB B 1OK
npupoae. Bropoii 3akon
4 T: I\I/I)OHHHaMHI:(H https://m.edsoo.r
pMOA W/HC6230
bubnunoreka
3 | Ipunumn aeiictBus u K11 [HOK
5| TemwIoBOIl MAITUHEI https://m.edsoo.r
u/ff0c600a
3
6 [wuxn Kapno u ero KI1J]
3 | Dkojorudeckue mpooiIeMbl
7 | TEIJIOPHEPTeTUKH
3 O6006maromui ypok EHO?EHOTeKa
«MonexynspHas ¢hHU3HKa.
8 yp ¢ https://m.edsoo.r

OcHOBEHI TCPMO ANHAMUKUN»

u/ff0c6938



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

KonTtponsHas pabota o Teme

Bubnnoreka

K
«MoutekymsipHas (pu3uKa. Ho
OCHOBBI TEPMO JMHAMHUKID) hitps://m.edsoo.r
pMOAL W/fc6a50
bubnunoreka
[TapooOpazoBanue u OK
KoHAeHcauus. Mcrnapenue u R
CUIICHe https://m.edsoo.r
u/ff0c63b6
bubnnoreka
AOcomroTHas 1
IHOK
OTHOCHUTEIbHAS BIAXKHOCTH
Bo3ayxa. HacelmeHHbril na https://m.edsoo.r
Ayxa. = P W0Cc64d8
TBépnoe Teno.
Kpucrannuueckue u
bubnnoreka
aMmopdHBbIE Tema.
. [HOK
AHHM30TPOTIHSI CBOUCTB
CDHCTAILIOE. JKILIKHe https://m.edsoo.r
P - AR w6510
kpuctauibl. COBpeMEHHbBIC
MaTepHuabl
IImaBiaenue u bubnuoreka
KpUCTAJLIN3alsl. VnenpHas HOK
TEIJIOTa MJIaBJICHUS. https://m.edsoo.r
Cybnumarnus u/ff0c6708
bubnuoreka
YpaBHEHME TEMIIOBOTO [HOK

OaylaHca

https://m.edsoo.r
u/ff0c6820



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820

DnekTpu3alus Teil.

Bubnnoreka

- OK
OnexTpuueckuu 3apsj. /Isa 4
BHUJIA DJICKTPHYECKHUX 3aPSII0B hutps://m.eds00.r
A P e w/ff0c6bec
[IpoBOAHMKH, AUIIEKTPUKHU U bubnuoreka
MOJIYIPOBOIHUKH. 3aKOH HOK
COXpaHEHUS DIEKTPUYECKOTO https://m.edsoo.r
3apsiia w/ff0c6bbee
. bubnnoreka
B3anmoneuncTBue 3apsios.
- [HOK
3akoH Kynona. TouyeuHbin
S ——— https://m.edsoo.r
p A u/ff0c6eed
Hanpsxk€HHOCTD
bubnuoreka
ANEKTPUYECKOTO IOJISL.
[HOK
[TpunIMn cynepno3uiuu
AIEKTPUUECKHX MOJIeH. JIMHUM butps: /. eds00.r
pHi ' W62
HaIpsHKEHHOCTH
PaGora cun bubnuoreka
SJICKTPOCTATUYCCKOTO MOJIA. HOK
[Torenuman. Pasnocts https://m.edsoo.r
MOTEHIINAJIOB u/ff0c6100
IIpoBOAHUKY U AUDIIEKTPUKH bubnuoreka
B DJICKTPOCTAaTHYECKOM IIOJIC. HOK
JusnekTpuueckas https://m.edsoo.r
IIPOHHUIIAEMOCTH u/ff0c7018



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

Bubnunoreka

DNEeKTPOEMKOCTb. LIOK
Konpnencarop https://m.edsoo.r
w/ff0c7126
. bubnnoreka
DNEeKTPOEMKOCTD IIIOCKOTO
HOK
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOTO KOHAEHCATOpa hitps://m.edsoo.r
P FICHEATOP WC72c0

JlabopaTtopHnast pabota
"N3mepenue 3IIeKTpOEMKOCTH
KoHAeHcaTopa"

[TpunIMn neicTBus u
MIPUMEHEHHUE KOHJICHCATOPOB,
KOMMPOBAJILHOTO ammapara,
CTPYWHOTO MPUHTEPA.
DJIEKTpOCTaTUUYECKAas 3alUTa.
3a3emileHHE
ANEKTPONPUOOPOB

DJIEKTPUYECKHUI TOK, YCIOBUSA
€ro CyIECTBOBaHUS.
[TocrosinubI TOK. Cuna Toka.
Hampsoxenue.
Conpotusnenue. 3akoH Oma
JUISl y4acTKa LETH



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

ITocnenoBsarennHOE,

napajuiesIbHOE, CMEIIAHHOE bubnmnoreka
COCIMHCHHUE IPOBOJJHUKOB. 05 HOK
JlaGopaTopHas pabora ' https://m.edsoo.r
«M3yueHne cMenaHHoro w/ff0c740
COCIIMHEHUS PE3UCTOPOB)»
bubnuoteka
PaboTa u MomHOCTH
[HOK
AIEKTPUYECKOTO TOKa. 3aKOH
Tixoynsa-Jlenma https://m.edsoo.r
Y t w/f0c7838
3akod OMa Jj1s1 TOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM
bubnuoteka
uenu. KopoTkoe 3aMbIKaHUE.
LHOK
JlaGopaTtopHnast pabota 0.5
«M3mepenue DJIC ucrounuka https://m.cdsoo.r
P w/ff0c7ae0
TOKa M €r0 BHYTPEHHETO
COTIPOTHBIICHHUS
Pe3epBHbIit ypok.
bubnuoreka
KonTtponbHas paboTa o Teme
n " I_[OK
DnekrpoauHamMuka" /
Bcepoccuiickas nmpoBepodHas hitps:im.edsoo.r
P POBEp w/ff0c8cs6
pabota
O6006maromuit ypok bubnuoreka
«QNEeKTpOAMHAMUKAY / I[HOK
Bceepocculickas npoBepoyHast https://m.edsoo.r
pabota u/ff0c88be



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

DNEeKTpOHHAas IPOBOJAUMOCTD
TBEPABIX METAJLIIOB.
3aBUCUMOCTb CONPOTHBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepXIpoBOIMMOCTb

DNEeKTPUUYECKUH TOK B
BakyyMme. CBOUCTBa
AJIEKTPOHHBIX ITyYKOB

[TonynpoBoAHMKH, UX

coOCTBEHHAs1 U IPUMECHAs bubnuoteka
MpOBOAUMOCTh. CBOUCTBA P— IIOK
n-repexonaa. https://m.edsoo.r
[TomynmpoBOAHUKOBBIE uw/ff0c84ae
PUOOPHI
DJIEKTPUYECKUU TOK B

bubnuoreka
pacTBopax U paciuiaBax

LHOK
AJIEKTPOJIUTOB.
D EKTDO TN THICCKAsE https://m.edsoo.r

P w/ff0c82ba

JTUCCOITHAITUS. DIICKTPOJIH3



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

DNEeKTpUYECKUI TOK B raszax. bubnuotexa
6 | CamoCTOATEIbHBIH U | LHOK
S| HecaMOCTOSTENbHBIN pa3psl. https://m.edsoo.r
Monnus. ITnasma u/ff0c84ae
DnexTpuyeckue npuOopsl U
YCTPOWCTBA U UX brbmorexa
6 HOK
MIPAKTHUYECKOE IPUMEHEHHE. 1
6 TpaBia TexHIKI https://m.edsoo.r
P w/ff0c86fc
0€30MacHOCTH
KonTtponbHas padoTa o Teme
bubnuoreka
«INEKTPOCTATHKA.
6 . . I[IOK
[TocTOsTHHBIN 2NEKTPUIECKUI 1
! TOK. TOKH B pa3InIHBIX hutpsem.dsou.r
' P wif0c8asa
cpenax»
. bubnuoreka
Pe3epBHbIit ypok.
6 . LHOK
O0600marmuii ypok 1Mo TeMam 5
8 10 xacea https://m.edsoo.r
u/ff0c8f6c
OBILEE KOJIMYECTBO 7

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Mar’iviTa Ha paMKy C TOKOM»

) KoJsnyecTBo yacoB
DJIeKTPOHHbIE
JlaTa P
I Kontpoas | Ilpaktuye uugpoBbie
Tema ypoka Bcee usyue
/ HbIE CKHe o0pa3oBaTeib
ro HUSA
I padoThI padoTsI HbIE pecypchl
[TocTostHHBIC MAarHUTHI U UX
. bubnnoreka
B3auMo/ieiicTBHe. MarHUTHOE
N LHOK
nose. Bexrop marauTHOM 1
| https://m.edsoo.r
YR w9778
MarHUTHOW WHIYKIIUH
MaruauTHO€ 1I0J1e bubnuoTeka
MPOBOJIHUKA C TOKOM. OTIBIT | [IOK
Opcrena. Bzaumoaelicteue https://m.edsoo.r
MMPOBOJHUKOB C TOKOM u/ff0c98fe
bubnuoreka
JlaGopaTopHas pabota
[HOK
«M3yueHnre MarHuTHOTO MOJIA 1 1
KATVILIKEL ¢ TOKOMY https://m.edsoo.r
s w/f0co8fe
JleficTBME€ MarHUTHOTO TIOJISI
Ha MPOBOJIHUK ¢ TOKOM. Cuia bubnuoTeka
Awmriepa. JlabopaTopHas 1 1 HOK
pabota «MccnenoBanue https://m.edsoo.r
JIEUCTBUS OCTOSIHHOTO u/ff0c9ac0



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

JlelicTBME€ MarHUTHOTO OIS

Ha JBIBKYIYIOCS bubnuotexa

3apshkeHHYyro yactuny. Cuia LOK

Jlopenma. Pabota cribl hitpsec m.odsoo.r
w/ff0c9df4

Jlopenna

DneKTpoMarHuTHas

nHayknus. [loTok BekTopa

MarHuTHOM uHAyKuu. I1C

MHIYKINUU. 3aKOH

3IEKTPOMArHUTHOMN

nHaykuun Papanest

JlabopaTtopHnast pabota bubnuoteka

«HccnenoBanue sSBICHUS HOK

3JEKTPOMArHUTHOMN https://m.edsoo.r

HHIYKIIID) w/ff0cal50

NHayKTUBHOCTH. SIBIEHUE

camounaykiuu. DJC bubnuoreka

CaMOMHAYKIIMU. DHEPTUs [HOK

MarHUTHOTO MOJIA KaTYIIKU C https://m.edsoo.r

TOKOM. DJIECKTPOMarHuTHOE u/ff0ca600

II0JIC



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
UX IPUMEHEHUE: IOCTOSIHHBIE
MAarHHUThbI, 3JIEKTPOMArHMTHI,
JJIEKTPOIBUTATEID,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCcTHUL, THAYKIIHOHHAS T1€Yb

Oo6o0maromuii ypok bubnuoteka
«MarHuTHOE T0JI€. LIOK
DJIEKTpOMarHuTHas https://m.edsoo.r
UHIYKIHSA w/ff0cab82
KonTposbHas paborta o teme bubnuoreka
«MarsuTHoe nozie. [MOK
DJIEKTpOMarHuTHas https://m.edsoo.r
MHIYKIHSD w/ff0cad58
CBOOOIHBIE MEXAaHUYECKUE

bubnuoreka
kojebanus. 'apmoHnueckue

LHOK
KojeOaHus. YpaBHEHHE
rapMOHHUYECKUX KOJIeOaHMii huips, wudsuor

P ' w/ffcaf06

[IpeBpaienue sHepruu



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

Jlaboparopnast pabota

«HccaenoBaHue 3aBUCUMOCTU
Mepuoaa MaJibIX KoJieOaHui

rpy3a Ha HUTH OT JIJIUHBI
HHUTHU U MacChl Ipy3a»

KonebaTenbHbIN KOHTYP.

CBo0OoaHbIe
AJIEKTPOMArHUTHBIC
bubnunoreka
KoJie0aHus B UI€aIbHOM OK
KOJIeOaTeIbHOM KOHTYDE. 1
AHATIOTHS MET https://m.edsoo.r
Y w/ff0ch820
MEXaHUYECKUMH U
ANEKTPOMArHUTHBIMU
KoJIeOaHUSIMU
®opmyna TomcoHa. 3aKoH BubmmoTeka
COXpaHEHUs SHEPTHH B [IOK
HaeaIbHOM KOJIe0aTeIbHOM https://m.edsoo.r
KOHTYpE u/ff0cb9c4
[IpencraBnenue o
3aTyXarluXx KoJIeOaHusIX.
bubnuoreka
Brinyxennsie
HOK
MEXaHUYECKUE KOJIeOaHU.
P B https://m.edsoo.r
e30HaHC. BeIHy)X1eHHbBIE
Y W/f0chb8s6

AIIEKTPOMArHUTHBIE
KOJICOaHUs



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

IlepeMeHHBIN TOK.

CunycouganabHbIA
- bubnunoreka
IMEPCMECHHBIN TOK. MOHIHOCTI) OK
MIEPEeMEHHOTO TOKA. 1
IUIHTYIHOE 1 https://m.edsoo.r
ALY w/ffOchd34
JICHCTBYIOIIEE 3HAUCHUE
CHJIbI TOKAa WU HAITPSIKCHUA
Tpancdopmatop.
[TpowusBoacTBO, Nepenaya u
noTpebIeHne AIEKTPUIECKON
SHEPTUHU
YCTpoHCTBO M IPAKTUUECKOE
bubnuoteka
MIPUMEHEHHE IEKTPUUECKOTO OK
3BOHKa, FeHepaTopa 1
MIEPEeMEHHOTO TOKa, JTMHUMA hitps://m.edso0.1
P ’ w/ifcc324

QJICKTpoIIepEaad

OKOJIOTHYECKHE PUCKH IIPpH
IIPpOU3BOACTBEC
QJICKTPOSHCPI'UM. Kyanypa
HUCIIOJIB30BaHUA
QJICKTPOOHEPTUU B
MOBCEIHEBHOU JKU3HU



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

MexaHu4ueCKue BOJIHBI,

YCIIOBHS PAaCIPOCTPAHCHHUSI. bubnuoteka
[Tepuona. CxopocTthb HOK
pacupoOCTpaHEHHUS U IJINHA https://m.edsoo.r
BOJIHBL. [lonepeyunbie n u/ff0ccas54
MIPO/I0JIHHBIE BOJHBI
3ByK. CKOpOCTH 3ByKa. bubmorexa
I'pomkocTs 3ByKa. BeicoTta HOK
Tona. TemBp 3ByKka https://m.edsoo.r
u/ff0cccOc
DIIEKTPOMAarHUTHBIE BOJIHEI, bubnuoreka
UX CBOUCTBA U CKOPOCTb. LIOK
[IIxana 3MeKTpOMarHUTHBIX https://m.edsoo.r
BOJIH u/ff0ccfel
[IpuHUHKIIBI pagnOCBA3U U
TeneBuneuus. Pazsurue
CPEJICTB CBS3H.
Pagnomoxamus
bubnuoreka
KontponbHas padoTa HOK
«KoiiebaHus 1 BOJHBI https://m.edsoo.r
u/ff0cc618
[Ipssmonunelinoe
pacnpocTpaHeHHE CBETa B bubmotexa
OJHOPOJHOM cpene. HOK
ToveuHbIii KCTOYHUK CBETA. butps./im.edsoo.r
u/ff0cd350

JIyud cBera



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

OtpaxeHnue cBeTa. 3aKOHbI bubmuotexa
OTPaKEHUs CBETA. HOK
[TocTpoenue n3obpaxxeHuu B https://m.edsoo.r
IJTOCKOM 3€pKajie u/ff0cd4e0
[Ipenomuienue ceera. [lonHoe bubnuoreka
BHYTPEHHEE OTpaKEHUE. HOK
[IpenenbHBIA yroa noJIHOTO https://m.edsoo.r
BHYTPEHHETO OTPAKEHHS w/ff0cd716
JlabopaTopHnast pabota bubmotexa
«M3mepenune nokazarens HOK
https://m.edsoo.r
MIPEIOMIIEHHUS CTEKIIa» Wfed67a
JIunzsl. [locTpoenue bubnuoreka
n300paKeHUH B JIMH3E. IIOK
®opmysia TOHKOH JIMH3BI. https://m.edsoo.r
VBenuueHue JTNH3bI u/ff0cddle

JlaGopaTopHas pabota
«HccaenoBadue CBOMCTB
M300paKCHUH B JIMH3AX)

Hucnepcus cBera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.
JIaGoparopHas paboTa
«Habmonenue nucnepcuu
CBETa»



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

WuTepdepenius ceera.

Bubnunoreka

Judpakaus cBera. HOK
.. https://m.edsoo.r

Hudpaxronnas pemeérka Wf0ced2?
bubnuoreka

[Torepe4HOCTh CBETOBBIX ILHOK

BoJH. [lonspusanus cera https://m.edsoo.r
w/ff0cf02e

OnTryeckue mpuodOpsI U

YCTpPOMCTBA U YCIOBUS UX

0€30MacHOTO MPUMEHEHUS

['panuipl MpuMeEeHNMOCTH bubnuoreka

KIJIACCUYECKOU MEXAaHUKH. LIOK

[Toctynatel cnenuaibHOU https://m.edsoo.r

TEOPUH OTHOCHUTEIIBHOCTH u/ff0cf862

OTHOCUTENBHOCTD bubnuoreka

OJHOBPEMEHHOCTHU. HOK

3aMesieHre BPEMEHU U https://m.edsoo.r

COKpaleHUe JJTUHbI u/ff0cfa42

DHeprusi ¥ UMITYJIbC Bubnnoreka

PENATUBUCTCKOU YaCTULIBI. HOK

CBs13bp Macchl ¢ SJHEPTUEH U https://m.edsoo.r

HUMITYJIbCOM. DHEPTHUsl OKOS u/ff0cfc68



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

Kontponsnas pabora
«Onrtuka. OCHOBBI
CIELUAJIbHON TEOpUH
OTHOCUTEIILHOCTH»

bubnunoreka
HOK
https://m.edsoo.r
uw/ff0ct610

®otonsl. ®opmyna Ilnanka.
DHeprus U UMIynbC GpoToHa

bubnnoreka
HOK
https://m.edsoo.r
u/ff0cfel6

OTKpbITHE U HCCIIEI0BAHNE
dbotorddexra. OnbiTer A. I'.
CroneroBa

bubnnoreka
HOK
https://m.edsoo.r
w/ff0cffcd

3akoHbl poTodhdexra.
YpaBHeHue DWHIITEWHA TS
dbotorddexra. «KpacHas
rparuiay Gororddexra

bubnnoreka
HOK
https://m.edsoo.r
u/ffod015¢

HaBnenne ceera. OnbiThl I1.
H. JleOeneBa. Xumuueckoe
JICUCTBUE CBETA

bubnauoreka
HOK
https://m.edsoo.r
u/ff0d04a6

TexHuveckue ycTpoiicTsa u
[IPaKTHYECKOE IIPUMEHEHHE:
¢dboTOdMEMEHT, POTOAATUHK,
coJHeyHas OaTapes,
CBETOJINO]I



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

Pemenue 3amay mo reme

Bubnunoreka

. HOK
«D1eMEHTHI KBAHTOBOM
LUK https://m.edsoo.r
u/ff0d0302
Mopens aroma ToMcoHa. bubnunoreka
OmerTel Pesepdopna mo LIOK
pACCESHUIO O-YaCTHLI. https://m.edsoo.r
[Imanerapnast MoJeab aToMa u/ff0d091a
bubnnoreka
[Toctynater bopa HOK
https://m.edsoo.r
u/ff0d0afa
N3nydeHne u noryionieHue
Bbubnnoreka
(hOTOHOB TpH TIEpexoie OK
aToMa C OJTHOTO YPOBHS 1
. https://m.edsoo.r
SHEPruu Ha pyrou. Buasl Wf0d0afa
CIIEKTPOB
BoHOBEIE CBOMCTBA YaCTHIL.
. bubnuoreka
Bounsl ne bpowis. OK
KopnyckynspHo-BomTHOBOUW 1
M. CLIOHTAHHOC 1 https://m.edsoo.r
Y : Wf0dOca8

BbIHY>KACHHOC U3JTYyUCHUC
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OTKpbITHE PAIUOAKTUBHOCTH. bubnuotexa

OmnbiTel Pesepdopaa mo LIOK

OIIPEACIICHUIO COCTaBa https://m.edsoo.r

PaaMOaKTUBHOI'O U3JIy4CHUS w/ff0d0fd2

CaoucTBa anbda-, 6era-,

raMMa-u3JilydeHus. BiausHue

PaaMOAaKTUBHOCTH HA KUBBIE

OpraHU3MBbl

OTkphITHE TPOTOHA U

HeuTpoHa. M3oronsl. Anbda- bubmmorexa

pacnaj. DJIEKTPOHHBIN U HOK

MMO3UTPOHHBIM OeTa-pacraj. hitps:t/nn.edsoo.r
w/ffod1162

lNamma-uznydyenue

OHeprus CBS3U HyKJIOHOB B

sanape. SlnepHble peakuuu. bubnuoreka

SInepHbId peakTop. I[IOK

[Tpo6eMbl, IEPCTIEKTUBHI, https://m.edsoo.r

DKOJIOTUYECKUE aCTIEKThI u/ff0d1356

SJIEPHOU SHEPTETUKHU
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DNeMeHTapHbIE YaCTUIIBI.
OTKpbITHE IO3UTPOHA.

MeTo 16l HAOIIOICHUS U
pPErucTpaIyu 3JIeMEHTAPHBIX
yactul. Kpyruslii cron
«DyH1amMeHTaIbHbIE
B3aUMOJACUCTBUS. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d0e38

Otarbl pa3BUTHS
actpoHoMuH. [IpukiagHoe u
MHPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMHMH. Bun
3Be€3MHOrO HeOa. Co3Be3aus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BUJIMMOE JIBIDKEHHE.
ConHeuyHas cucTteMa

Counnne. Congeunas
aKTUBHOCTH. UcTOUHHUK
sHepruu CoJiHIIa U 3BE3]



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

3BE3/1bI, NX OCHOBHbIE
XapaKTEPUCTUKU. 3BE3/bI
TJ1aBHOW
MOCJIEI0BATEILHOCTH.
Bnyrpennee ctpoeHue 3B€31.
CoBpeMeHHbIE
MPEACTABJICHUS O
MIPOUCXOKIACHUH M DBOJIIOIIHH
Comnniia u 3B€311

Mneunsin [1yre — Hama
I'amaktuka. [Tomoxxenne u
neroxkenne CoJrHia B
I'amaktuke. ["'anakTukn.
Uepnbie abIphl B sapax
raJlakTUK

Bcenennas. Paz6eranue
rajgaktuk. Teopus bosbiioro
B3pbIBa. PenmkroBoe
u3NyuyeHue. MerarajiakTuka

Hepemennsie npo0ieMbl
aCTPOHOMHUU

KontponpHas padorta
«NeMEHThI aCTPOHOMUH U
acTpou3uKm»




O6o6maromuit ypok. Posb
(GU3UKK ¥ ACTPOHOMUU B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLUAIBHOM U 3THYECKON
cdepax nesTeIbHOCTH
YeJIoBeKa

O6o06maronuii ypok. Ponb u
MecTO (PU3MKU U aCTPOHOMUU
B COBPEMEHHOW HAay4HOU
KapTHUHE MHUpa

O6o6maromuii ypok. Ponb
(dbu3uIecKoit TeOpuH B
hopmupoBaHUHT
MpEJICTaBICHUN O
(hU3UYEeCKOl KapTUHE MUpa

O6o06maromuii ypok. Mecto
(bu3HYECKON KapTHHBI MHpa B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHHUIA O MPUPOJIC

PesepBHbIil ypok. Maruutnoe
1oJie. DJIEKTpOMarHuTHas
MHIYKIHS




6 PesepBHblil ypok. OnTuka.
. OcHOBBI cieIUaTBHOM 2
TEOPUU OTHOCUTEIILHOCTH
p . bubnuoreka
6 e3epHblil ypok. KBanTtoBas
¢dusnka. DIIeMEHTHI 3 HOK
8 aCTPOHOMHUH U aCTPOPHU3UKU hitps://m.edsoo.r
u/ff0d1784
OBIIEE KOJIMYECTBO 7

YACOB I10 I[TPOTPAMME



https://m.edsoo.ru/ff0d1784
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kona
npoBeps
e€Moro
pe3yJibTa
Ta

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

JleMoHCTpHpOBaTh Ha NpUMepax pojib U MecTo (U3MKH B (QOPMHPOBAHUU
10.1 COBPEMEHHOM HAy4YHOW KAapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH H
TE€XHOJIOTHi, B IPAKTUYECKOMN AEATEIBHOCTH JIFOACH

YuuTeiBaTh  TpaHWIBIl MPUMEHEHHS  U3YYCHHBIX  (DU3WYECKUX  MOJIEIICH:
102 MaTepuagbHas TOYKa, MHepIUalbHas CUCTeMa OTcuéTa, abCOMOTHO TBEPIOE TEIO,
' WJICATTbHBIN Ta3; MOJAEIH CTPOEHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCYHBIN

ANEKTPUYECKH 3apsi]l — PU pelIeHUH (PU3NUECKUX 3a/1a4

Pacno3naBate (usmyeckue siBiaeHUs (TIPOIECCH) U OOBACHATH MX HAa OCHOBE
3aKOHOB MEXAHHKH, MOJICKYISIPHO-KHHETHUECKON TEOPUH CTPOCHHS BEIIECTBA U
AJIGKTPOJIMHAMUKU:  PAaBHOMEPHOE H  PAaBHOYCKOPEHHOE  NPSIMOJHMHEHHOE
JBWDKCHUE, CBOOOJIHOE TMAaJCHUE TEl, IBIKEHUE IO OKPYXHOCTH, HHEPIIHS,
B3auMoiericteue tei; nuddysus, OpoyHOBCKOE TBUIKCHUE, CTPOCHUE JKUIKOCTCH
U TBEPIBIX TeJN, HM3MEHCHHE O0bEMa Teln NpH HarpeBaHWH (OXJIAXKJICHUH),
TEIIOBOEC pPaBHOBECHE, MCIApEHUE, KOHJCHCAIWS, IJIABICHUE, KPUCTAJLTU3aIus,
KUTICHUE, BIAXKHOCTh BO3/lyXa, MOBBIIICHUE JIABJICHHS Ta3a IPU €ro HarpeBaHUU B

10.3

3aKPBITOM COCYAEC, CBA3b MCKAY IIapaMCTpaMUu COCTOAHHA I'a3a B HU30IIPOLECCAX;
QJICKTpHU3aluA TCII, B3aHMOHeﬁCTBHe 3apAa0B

OnuceiBaTh MEXaHUYECKOE JBIDKEHHE, MCIOJIb3Ysl (PU3MUECKUE BEIUYUHBL:
KOOp/MHATa, MyTh, IE€PEMEIICHNEe, CKOPOCTb, YCKOpEHHE, Macca Teja, CHJa,
UMITYJIbC TeJla, KMHETHUYEeCKas 3Heprus, MOTEHIUaJbHas 3HEPrusi, MeXaHuyeckas
10.4 paboTa, MexaHMYecKas MOIIHOCTb; IpPHU OINUCAHUM NPABUIBHO TPAKTOBATh
(Gu3nYecKuif CMBICT HCHOJb3YyEeMbIX BEJIWYMH, UX O0O0O3HAUEHUS M EIUHHUIBI,
HaXOJUTh (POPMYIIBI, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEJIUYMHY C APYTUMH
BEIMYMHAMU




10.5

OnuceiBaTh N3y4EHHBIE TEIIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJICHUS, UCIIOIb3YS
¢u3nyecKkue BEIMYHMHBL: JABJIEHUE Trasza, TEeMIEepaTypa, CPeIHssl KHHETHYecKas
SHEPrusl XAaOTHUYECKOTO JBWXKEHUS MOJIEKYJ, CpPEIHEKBAJpaTU4YHas CKOPOCTh
MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHssl dHeprus, pabora rasa,
KOO(QGUIHMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATENS; NpPU ONHMCAHUU
IPAaBWIBHO TPAaKTOBAaTh (PU3WYECKUH CMBICH MCHOJB3YEMbIX BEIMYUH, HX
0003HAUYEHUsT W EIWHUIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(U3NYECKyI0 BEIIMYMHY C APYTUMH BEINIMHAM

10.6

OnuceiBaTh M3y4YEHHBIE JJIEKTPUUYECKHE CBOWCTBA BEILIECTBA U DJIEKTPUUECKUE
SIBIIEHUS (IIPOLIECCHI), UCIIONb3Ys (PU3MUECKUE BETUYMHBI: AIIEKTPUUYECKUM 3apaf,
JNEKTPUYECKOE I10JI€, HANPSHKEHHOCTD IOJISI, TOTEHIMA, PA3HOCTh MOTEHIUAJIOB;
P ONHMCAHUU TPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHMs] M €IWHULbI; YKa3blBaThb (OPMYJbl, CBS3bIBAIOIINE
JaHHYIO (PU3UYECKYIO BEIHUUHY C JPYTUMH BEIMYMHAMHU

10.7

aHAJIM3UPOBATh (PU3NUYECKUE MPOIIECCHI U SIBJICHUS, UCTIONB3YsS (PU3HUECCKUE 3aKOHBI
Y TIPUHLMIBE: 3aKOH BceMupHoro tarotenus, I, I u III 3akonsl HproToHa, 3akoH
COXpaHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXpPAaHEHUsS HMMIYJIbCa, MPUHIIUI
CYINEPIIO3UIIMU CWJI, TPUHIUI PaBHONPABUS HMHEPUUAIBHBIX CHCTEM OTCYETA;
MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOCHHUS BEIIIECTBA, Ta30BbIC 3aKOHBI, CBS3h
CpeHEeW KUHETHMYECKOW SHEPTrUM TETUIOBOTO JBW)KCHHS MOJIEKYJ C aOCOJIOTHOM
TEMIIEpaTypol, TMEpBBIA  3aKOH  TEPMOJMHAMHUKH, 3aKOH  COXPaHCHHs
ANEKTPUYECKOTO 3apsia, 3akoH KynoHa; mpu 3TOM pa3inyarh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKECHHE W YCIOBUS (TPaHUIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHEIE IIPHUHIUIIbLI HeﬁCTBHH MalluH, HpI/I60pOB U TCXHHYCCKHX
YCTpOﬁCTB; pa3jiniaTtb yCJIOBHUA UX 0€30I1aCHOTO HCIIOJb30BaHUS B MMOBCEIHEBHOM
KHU3HHU

10.9

BBIMOMHATE 3KCIEPUMEHTHI 10 MCCIECA0BAaHUIO (PU3NYECKUX SBICHUH U MPOIIECCOB
C MCIIOJIb30BaHUEM NPSAMBIX U KOCBEHHBIX M3MEPEHUH; IpU 3TOM (OPMYIUPOBATH
npobaemy (3a7auy) ¥ rUNoTe3y y4eOHOTo SKCIEepUMEHTa, cOOUpaTh YCTAHOBKY U3
IPEI0KEHHOT0 000PYI0BaHUS, TPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOIbI

10.10

OcyIiecTBIATh NPSIMbIE U KOCBEHHbBIE U3MEPEHUS (PU3MUECKUX BEIHUUH; IIPH ITOM
BBIOMPATh ONTUMAJBHBINA CIOCO0 M3MEPEHUsSI U MCIOJIb30BaTh M3BECTHBIE METO/IbI
OLICHKH IOTPELUIHOCTEN U3MEPEHUI




10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NUECKUMU BETMYMHAMH C UCIIOJIH30BAHUEM
NOpSIMBIX HM3MEPEHMIA; TPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (DM3MYECKUX BEIMYMH B BUJIC TaONUIl U
rpaduKoOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIICAOBAHUS

10.12

CoOmoaTh mpaBuia O€30MacHOrO TpyAa MpPH IMPOBEACHUU WCCICIOBAaHHUNA B
paMKax y4eOHOTO OKCIEPHUMEHTa, Y4eOHO-HCCIIEAOBATENILCKOM H  TPOEKTHOM
NESITETLHOCTH C HCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB M J1a00PaTOPHOTO
000pyn0oBaHUsA

10.13

Pematps pacu€rHble 3aaun ¢ SIBHO 3aJJaHHOW (PU3MYECKOH MOJENbIO, MCHOJIb3Ys
(u3nueckre 3aKOHbI U MPUHIIMIIBI; HA OCHOBE aHallu3a yCJIOBUS 3aJayd BbIOMpATh
¢u3nuecKyr0o MOJenb, BBIACNATH (U3MYECKHE BEIUYUHBI U (HOPMYIIBI,
HeoOXouMble Ui €€ pelleHHs, TPOBOAUTH PACUETHI M OLCHUBATh PEAIBbHOCTD
MOJIy4€HHOTO 3HAaYeHHs] PU3NUECKON BETMUHHBI

10.14

Permrate KauecTBEHHBIC 3a/lauyd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPECYHBYIO
[ENOYKY PAcCY)KJCHHH ¢ OMOpold Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYecKue SBICHU

10.15

Hcnonb3oBath mpu pemieHuu y4eOHBIX 3a7ad COBPEMEHHbIE HH(OpMalMOHHBIE
TEXHOJIOTUH JJIsl TOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAUU U IPEACTaBICHUS
yu4eOHOM ¥ Hay4yHO-TIONMYJISPHOW HH(OpPMAIMK, MOJY4YEHHOM U3 Pa3IUYHBIX
UCTOYHUKOB; KPUTHUECKU aHAIU3UPOBATH MOJTydaeMyro HH(OpMALIHIO

10.16

[IpuBoauTe mpuMepsl BKJIaJa POCCHICKUX M 3apyOEKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE IMPOILECCOB OKPYKAIOIIEr0 MHpPa, B pPa3BUTHE
TE€XHUKH U TEXHOJIOTHM

10.17

Hcnonb3oBath TeopeTHueckue 3HaHUA NO (PU3MKE B MOBCEAHEBHOW KU3HH IS
obecrieueHus 0e30MacHOCTH MpHU OOpamleHuu ¢ MpUOOpaMU U TEXHHUUECKUMU
yCTPOMCTBaMH, IJIi COXPAHEHHS 3J0POBbsI U COOMIOACHUS HOPM 3KOJIOTUYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEN cpene

10.18

PaGotath B TIpymnme C BHIIOJHEHHEM pPAa3IMYHBIX COIMAJIBHBIX poJei,
IUIAHUPOBATh pabOTy TpYIIbl, palMOHAIBHO paclpeiessiaTh O0S3aHHOCTH U
IUTAHUPOBATh JAEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJIeKBaTHO OLICHUBATh
BKJIaJ] KQX/IOTO U3 YJACTHUKOB I'PYIMIBI B PELICHHE PACCMAaTPUBAEMOM MPOOIIEMBI




11 KJIACC

Koxa
nposepse
MOI0
pe3yJibTa
Ta

IIpoBepsiemble MpeIMeTHbIE Pe3YJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001IEro 00pa3oBaHusA

11.1

JleMOHCTpHpOBaTh Ha TpHUMEpax pojab W Mecro (u3uku B (HOPMUPOBAHHU
COBPEMEHHOM HAy4YHOW KAapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHHUKH H
TEXHOJIOTHI, B MPAKTUYECKON IEATEIBHOCTH JIOJEH, LIEJIOCTHOCTh U €IUHCTBO
(u3nueckoil KapTUHBI MHUpa

11.2

Y4uTHIBaTh TPaHUIIbl MPUMEHEHUS M3YYEHHBIX (DU3MUECKUX MOJENeN: TOUYEHHbIN
ANEKTPUYECKH 3apsij, s/iepHas MOJIENIb aTOMa, HyKJIOHHAs! MOJIeJIb aTOMHOTO si/ipa
MIpH perieHny GU3nuecKux 3aaad

11.3

Pacnio3naBare ¢usnueckne sBIeHUs (MPOIECCh) W OOBICHATH WX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHA ¥ KBAHTOBOW (DM3MKH: AJIEKTPHUECKAsi TPOBOAUMOCTD,
TETUIOBOE, CBETOBOE, XMUMHUYECKOE, MAarHUTHOE NECWCTBUS TOKA, B3aWMOJICHCTBHE
MarHuTOB, OJJICKTPOMArHWTHAas WHIYKIUS, JACHCTBHE MAarHUTHOTO IIOJII Ha
NPOBOJHUK C TOKOM W JBWKYIIUICS 3apsill, SJICKTPOMArHUTHBIC KOJEOaHUS U
BOJIHBI, TPSIMOJIMHEHHOE paCIpPOCTPaHEHHE CBETa, OTPAKCHUE, MPEIOMIICHHE,
uHTeppepeHrs, audpaknus ¢ TOJsSIpU3aIMs CBETa, JUCIEPCHS  CBETa,
dhoTtornekrpuueckuii 3pdekt (pororddekT), cCBeTOBOE NaBlIeHHE, BOSHUKHOBEHUE
JMHEWYATOr0 CIEKTpa aroMa BOJOpPOJA, CCTECTBCHHAas W HCKYCCTBCHHAs
PaTMOaKTUBHOCTD




11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBaA BCIICCTBA (BJIGKTpI/I‘-IeCKI/Ie, MarHuTHBIC,
OINITUYECKHUE, DJIEKTPUYECKYIO IIPOBOJUMOCTE pa3IuYHbBIX cpen) 3
OJICKTPOMArHUTHBIC ABJICHHUA (HpOHGCCBI), HCIIOJIb3Yyd (1)I/I3I/I‘IGCKI/I€ BCIIMYNHBI:
EKTPUYECKUI 3aps], CHJIa TOKA, 3JEKTPUUECKOE HAINpPSIKEHHUE, DJIEKTPUUECKOe
CONPOTHUBIIEHUE, pa3HOCTh mnoreHnuanoB, OJJC, pabota TOKa, WHIAYKIUA
MAarduTHOro II0Jjisi, CHJIa AMHepa, CHJia HopeHua, WHAYKTUBHOCTb KaTYIIKH,
OHEPIUA SJICKTPUICCKOIO U MArHUTHOI'O HOJIGfI, nepuoa M 4acrota KOJI€621HI/H\/Jl B
K0J1e0aTeIbHOM KOHTYype, 3apsJ] M CHiIa TOKa B IPOLECCe TapMOHUYECKUX
AJIEKTPOMATrHUTHBIX KOJIeOaHU, POKYCHOE PACCTOSTHUE U ONTHYECKAsl CUJIa JIMH3HI;
nopu OIMCaHWU TIPaBUJIBHO TPAKTOBATbH (1)I/ISI/ILIGCKI/II71 CMBICJI HCIIOJIB3YEMBIX
BCINYUH, HUX o0o3HaueHus u CANMHUIBI; YKa3bIBaTb q)OpMYJ'II)I, CBJSI3BIBAIOIIINC
JAHHYIO (PU3UUYECKYIO BEIHUMHY C JPYTUMH BEIMYMHAMHU

11.5

OnuceiBaTh HM3yYEHHbIE KBAHTOBBIE SIBJIEHHS M  IPOILECCHI, HCIOIb3Ys
¢u3nyeckrue BETUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
yacToTa CBEeTa, dSHEprust W umnyiabc (OTOHA, MEpUO] Mojypacnana, SHEprus
CBSI3M aTOMHBIX f/Iep; [IPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUM CMBICI
HCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAUeHUs W EIUHUIBI; YKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (PU3MYECKYyI0 BEIUYMHY C JPYTHMMH BEJIMYHWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUYMHBI

11.6

Anamu3upoBath (pU3MYECKHE TPOLECChl W SIBICHHS, HCIOJIB3Ysd (HU3UICCKUE
3aKOHBI M MPHHIUIBL: 3aK0H OMa, 3aKOHBI MOCIIEIOBATEIHLHOTO U MapaJlIeIbHOTO
COCIIMHEHUS MPOBOJHUKOB, 3akOH JIxoyns — JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH MPSMOJMHEHHOTO PAcIpOCTPAaHCHUS CBETA, 3aKOHBI OTPaXKCHUS
CBETa, 3aKOHBI MPEIIOMIICHHS CBETa, ypaBHEHHE DWHINTeHHa s dorodddekra,
3aKOH COXPaHEHHsI SHEPrHH, 3aKOH COXPaHCHHS UMITYJIbCa, 3aKOH COXPaHCHHSI
AJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHUs MacCOBOI0 YKcia, moctynarel bopa,
3aKOH  paJMOaKTHBHOTO  pachajga; Mpd 3TOM  pa3jinyaTh  CJIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MaTEMaTHYE€CKOE BBIPAKEHHE M YCIOBHS (TPAHUIIBL,
00J1aCTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC BCKTOpPA HWHAYKIHUW MArHuTHOTO IIOJIA IPOBOJHHKA C
TOKOM, CHIJIbI AMHepa " CUJIbI ﬂopeHua

11.8

CTpouTh U OMUCHIBATh M300pa)KEHUE, CO3/1aBa€MOE IUIOCKUM 3€pKajoM, TOHKOM
JIMH301




11.9

Brimomaare SKCIICPUMCHTBI 110 UCCIICAOBAHUTIO (I)I/ISI/I‘-IGCKI/IX SIBJICHUI U mpoucccoB
C HCIIOJIb30BAaHUEM IPAMBIX M KOCBEHHBIX U3MEPEHHI; MPH 3TOM (POPMYIUPOBATH
npobnemy (3a/1a4y) U THUMOTE3Y YIeOHOTO IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY H3
IPEII0KEHHOTO 000PYI0BAHUS, TPOBOIUTH OTBIT U (POPMYIIUPOBATH BBIBOIBI

11.10

OcCymecTBIATh MPsIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYHMH; TIPH ITOM
BbIOMpATh ONTUMAJbHBIA COCOO MU3MEPEHUS U HUCIIOJIb30BATh U3BECTHBIE METO/IbI
OLIEHKH ITOTPEIIHOCTEN N3MEPEHU N

11.11

HccnenoBath 3aBUCMMOCTH (PU3MUYECKUX BEJIUYMH C MCIOJIb30BAHUEM MPSAMBIX
W3MEpEHUM; MpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTAThI
MOJIyY€HHON 3aBUCHMOCTH (PU3MYECKHX BEIUYMH B BUAE TaONIMI M TpaHKoB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHUS

11.12

Cobnrogate mpaBmiia 0€30MacHOTO TpyAa MpPH TMPOBEACHUU HCCICIOBAHUN B
paMKax ydeOHOTO JKCIIepUMEHTa, y4eOHO-HCCIeI0BATEIHCKONM W IMPOCKTHOU
JESTEIFHOCTH C UCTIOJIb30BAaHUEM M3MEPUTEHHBIX YCTPOUCTB U J1a00PaTOPHOTO
000pyaOBaHUS

11.13

Pemate pacu€rHbie 3agaun ¢ SABHO 3aJaHHOW (U3UUYECKOW MOJCIBIO, MCIOJIb3Ys
(u3nueckne 3aKOHBI U MPUHIUIBL, HA OCHOBE aHAIM3a YCJIOBUS 33Ja4u BHIOUpPATh
(GUBUYECKYI0 MOJENb, BBIACTATH (U3HMYECKHUE BEIHMYUHBI H  (POpPMYIIBI,
HeoOXouMble Ui €€ pellleHus, NMPOBOIUTh Pacu€Thl U OLEHUBATh PEaIbHOCTH
MOJIy4EHHOTO 3HaUYeHUs (PU3NUECKON BEIUYUHBI

11.14

Pemate kadecTBEHHBIE 3aaa4u:. BBICTpaWBaTh JIOTUYCCKU HEIPOTHBOPEUYHUBYIO
LOEIMOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3Y4YCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH H
(1)I/ISI/ILICCKI/I€ SBJICHHUA

11.15

Hcnonb3oBaTte Ipu pelieHUH y4eOHBIX 3a7ad COBPEMEHHble HMH(POPMALMOHHBIE
TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U IpPEeACTaBICHUS
y4yeOHOIl M Hay4yHO-NONYJIAPHOH HMHPOPMALUK, MOJYYEHHOM W3 pPa3IMYHBIX
UCTOYHUKOB; KPUTUUECKU aHAJIM3UPOBATh NOJIY4aeMyr0 HH(OPMAIUIO

11.16

OOBSACHATH IIPUHIUITBL JeNCTBUSA MalllrH, HpI/I60pOB N TCXHHUYCCKHX YCTPOI\/’ICTB;
pa3indaThb yCJIOBUA UX 0€30I1aCHOr0 UCITOJIb30BaHUs B MOBCEIHEBHOM KH3HU

11.17

[IpuBoaMTH NpHUMEpHl BKJIAJa POCCUHCKUX M 3apyOeXHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHME IPOLIECCOB OKPYXKAIOLIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU M TEXHOJIOTUH




Hcnonn3oBarn TCOPCTUYCCKHUC 3HAHUA I10 (I)I/I3I/IKe B HOBCGI[HGBHOI;’I KU3HU 1A
obecrieyeHns 0e30MaCHOCTH TNPHU OOpalleHuH C MpuOOpaMH U TEXHHUUYECKUMHU

11.18
YCTPOMCTBAMH, JJIsi COXPAHCHHS 3JI0POBbS U COOJIIOJICHUST HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXAIOLIEH cpee
PabGorars B rpynme € BBIIMOJIHEHUCM PAa3JIMYHBIX COLMAJIbHBIX pOJICﬁ, IJIAaHUPOBATH
11.19 paboTy TpyIIbl, palMOHAIBHO paCHpEeNeNaTh OOS3aHHOCTH U IUTAHUPOBATH

NEeSITENbHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, aIeKBaTHO OLIEHUBATh BKJIAJ KaXJI0TO
13 YYaCTHUKOB TPYIIIBI B PEIIEHNE pacCMaTpUBAEMOM MpoOIemMbl




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasne
Ja

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka o mnpupone. Hayunble meronsl
MTO3HAHMS OKpPYXKAIOIIEro MUpa. Posb
JKCIIEPUMEHTA M TEOPUM B IIPOLECCE IO3HAHUSA
IPUPOJIbI. DKCIEPUMEHT B (DUBHKE

1.2

MonenupoBanue (br3UIeCKUX SIBJIEHUI u
nporeccoB. Hayunple rumnote3bl. dusndeckue
3aKOHBI W Teopud. [paHUIBI TPUMEHUMOCTH
¢uznyeckux 3akoHOB. [IpHHIMII COOTBETCTBUS.
Pory w wMecro ¢usuku B GOpMHUPOBAHUU
COBPEMEHHOM  HAy4yHOW  KapTUHBI  MHpa, B
MPAKTUYECKOU ESITEIbHOCTH JIOJICH

MEXAHHUKA

###HPari#KIIHEMATHUKA

2.1.1

Mexannyeckoe — aBuxkeHue.  OTHOCHUTENIBHOCTD
MexaHuyeckoro fBmxkeHus. Cucrema oTcuéra.
Tpaektopus

2.1

[lepememnienue, CKOpPOCTh  (CpemHsSE  CKOPOCTh,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIMH HAa OCH CUCTEMBbI KOOPAMHAT.
CrnosxeHue nepeMelieHnii U CI0XKEHHE CKOPOCTel

PaBHOMepHoe U paBHOYCKOPCHHOC HpHMOHHHeﬁHOG
JABHKCHUC. Fpa(bI/IKI/I 3aBUCUMOCTH KOOPAWHAT,
CKOPOCTH, YCKOPCHUA, NTYTH U JTCPEMCUICHUA
MaTepI/IaHBHOﬁ TOYKHU OT BPEMCHU

CBoOoHOE majieHne. Y CKOpeHne cBOOOTHOTO




naacHus

2.1.5

Kpusosmmnuelinoe JBUYKEHUE. PaBHOMEpHOE
JBUKEHUE MaTepUaIbHOM TOYKH IO OKPYKHOCTH.
YrioBas CKOpOCTb, JIMHEWHAs CKOpocTh. Ilepuon n
yacToTa. LleHTpoCTpeMHUTENbHOE YCKOPEHHE

2.1.6

TexHu4ecKue yCTpPOWCTBA: CIMAOMETpP, ABHKECHHUE
CHaps0B, LICTIHBIE ¥ PEMEHHBIE IIEpEIadn

2.1.7

[Ipaktuueckue pabGoThl. M3MepeHue MIHOBEHHOU
ckopoctu. MccnenoBaHHe COOTHOLIECHHS MEXKIY
MyTSIMH, POV ICHHBIMU TEJIOM 3a
MOCIIEIOBATENIbHBIE PAaBHBIE MPOMEKYTKH BPEMEHHU
MPU PABHOYCKOPEHHOM JBWKEHHHM C HA4YaJIbHOMN
CKOpPOCThIO, paBHOW HyI0. M3ydeHHWe IBUKEHUS
mIapuka B BSI3KOW KUAKOCTH. M3ydeHne NBHKEHUS
Temna, OpOIIEHHOTO TOPU30HTAIBHO

2.2

##tPar#H# IUHAMUKA

2.2.1

[Ipuniun otHocutenbHOoCTH [anmunes. Ilepseiit
3akoH HprotoHa. IHepImanbHbIie CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHIMN cynepno3uim Cri

223

Bropoii 3akon HeroToHa 111 MaTepuaibHON TOUYKH
B uHepnuanpHoi cucteme otcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepHallbHbIX TOYEK

224

3aKkoH BCCMHUPHOI'O TATOTCHHA. Cuma TsDKECTH.
HepBaﬂ KOCMHYCCKaAsA CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUsS
CKOJIbKEHHUSI U cuia TpeHus nokos. KoaddurnumeHt
TpeHusi. Cuia CONPOTUBIICHUS MPU JIBWKEHUH Tela
B JKUJKOCTHU WJIM rasze

2.2.7

[MoctynarensHOe W BpallaTelIbHOE JBHIKCHHUE
abCcoJIIOTHO TBEPJIOTO Tena

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAaILCHUS.
[ieyo cuitbl. YcnoBus paBHOBECHUS TBEPIOIO TEJA B
nCo




2.2.9

TexHn4eckue ycTpouCTBa: MOIIUITHUKH, JBUKECHUE
UCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue JBUIKEHUS
Opycka IO HAaKJIOHHOM IJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKMX cui. MccienoBanne 3aBUCUMOCTH CHII
YOPYrOCTH, BO3HHUKAIOMUX B JepopMUpyeMOid
MPY)KWHE U PE3MHOBOM O00pasIle, OT BEIUYUHBI UX
nepopmanuu. VMccnegoanue ycioBuil paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh BPAILCHHUS

23

##HtPar#H##3AKOHDBI COXPAHEHU A B MEXAHUKE

NmMmnynsc ~ MarepuanbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepualbHBIX TOYEK. MIMIyIbC CHIIBI M U3MEHEHUE
uMITyJbca Teja
)32 3akoH coxpaHenus umnyinbca B MCO. PeaktuBHoe
o IBUKEHUE
233 Pabota cuibl
234 MOoOIIHOCTD CHIIBI
)35 Kunernueckass »Heprusi MaTepUaIbHOM  TOYKH.
o Teopema 0 KHHETUYECKON SHEPTUU
[TorenunanbHas sHeprus. IloreHnnanbHas >HEpPrus
236 yIpyro nepopMHUpOBaHHON IIPY>KHHBI.
o [TorennuanbHast SHEPrys Tena BOIU3HM OBEPXHOCTU
3emun
[ToTeHnmanpHple U HENOTEHUMANIBHBIE CcUibl. CBsI3b
)37 paboThl HEMOTEHLHUANbHBIX CHWJI C HW3MEHEHUEM
o MEXaHUYECKOM DHEPrMM CHCTEMBI TeJl. 3aKOH
COXPAHEHHUsI MEXAaHUUYECKOHN SHEPTUU
2.3.8 VYipyrue u Heylpyrue CTOJIKHOBEHUS
3.9 TexHudyeckue  yCTpOMCTBA:  JBHJKEHUE  PakKer,

BOJIOMET, KOTIEp, IPYXUHHBIA MUCTOJIET




2.3.10

[Ipaktuyeckue padboTsl. M3yueHne cBsI3M CKOPOCTEi
TeNn npu HeynpyroMm yaape. MccinenoBanue cBs3u
paboThl CHJIBI C M3MEHEHHEM MEXaHHYeCKOU
DHEPrUHU Tela

MOJIEKVJISAPHASA ®U3NKA U TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

3.1.1

OcHoBHbIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETHYECKON Teopunu. BpOoyHOBCKOE JBHKEHHE.
Hudbdyzus. Xapakrep JIBUKEHUS u
B3aUMOJICHCTBUS YaCTUL] BELIECTBA

Mogenu CTpo€HHMsI Ta30B, KUAKOCTEW M TBEPABIX
TeX M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3THUX MOJeIIeH

Macca MOJIEKYJIL. KommuectBo BEIIECTBA.
IToctostnuaast ABoraapo

TemoBoe  paBHOBecue. Temmepatypa u €€
m3Mmepenue. [kana remneparyp Llenbcus

Mogens uaeanbHOTO raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKOW TEOPUH HACATBHOTO
rasa

AOcomoTHas TeMIieparypa Kak Mepa cpenHein
KUHETUYECKOM HSHEPruM TEIUIOBOTO  JBUIKCHHUS
yactuil raza. lllkana temneparyp KenbBuna

VYpaBuenue Kianelipona — MenaeneeBa. 3akoH
JlanpToHa

l"azoBbie 3akoHbI. M30mporieccsl B UeabHOM Ta3e
C TOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: MU30TEpMa,
u30X0pa, n3odapa

TexHuyeckue yCTpoucTBa: TEpMOMETp, GapoMeTp

3.1.10

[IpakTuyeckue paboTsl. I3MepeHne Macchl BO3Iyxa
B KJIacCHOW KoMmHate. MccienoBanue 3aBUCUMOCTH
MEXIy IapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOMHAMUNKN




3.2.1

TepmonnHamudeckas cucrema. Buyrpennss
SHEPTUsl TEPMOJANHAMHYECKOW CHUCTEMBI U CHOCOOBI
e U3MEHEHUs

322

KommuectBo Ttemnotsl u paborta. BryTrpeHHss
SHEPrusl OJJHOATOMHOIO UAEAIBHOIO ra3a

3.23

Buant TeIJIOTepeIaun: TETJIOMPOBOAHOCTb,
KOHBEKLMS, W3Iy4eHHe. TemmoéMKoCcTh  Tena.
ViaenrHasg  TEINIOEMKOCTHL  BemecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

324

IlepBblii  3axk0oH TepMoauHamMuku. [IpuMeHeHne
IIEPBOTO 3aKOHA TEPMOJIUHAMHMKHU K H30IIPOLIECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TennoBele  MammHbl.  [IpuHnuMnmer  geicTBus
TEIUIOBBIX MamuH. [IpeoOpazoBanusi sHepruu B
TEIJIOBBIX MammuHaX. KodpduimeHt moae3Horo
nevictus (manee — KII/) TenoBoii mammnasl. [y
Kapno u ero KII/]

3.2.6

Bropoii 3akoH TepmoamHamuku. HeoOparumocTts
IpOLECcCOB B mpupoje. TemsoBble BUTATEINH.
DKoJoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

TexHuyeckue ycTpoicTBa: ABUraTellb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktuueckue paboTel. V3mepeHue ynenbHOU
TEIUIOEMKOCTH

33

###Par###AI PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BBLIE ITEPEXO/IbI

[TapooOpazoBanue u koHaeHcanus. Vcmnapenue u

3.3.1 KUTNIeHWe. YJienbHas TeIioTa NapooOpa3oBaHus.
3aBUCHMOCTb TeMIepaTypbl KUTIEHUS OT JaBICHUS
332 AGcomoTHas M OTHOCUTENbHAS BIQXKHOCTh BO3/1yXa.
o Hacpimennslii map
Teépnoe Tteno. Kpucrammmueckue u amopdHbIe
333 Tena. AHM30TPONMS CBOMCTB KpuUcTauioB. JKuakue

KpHUCTAJJIBI. COBpeMeHHLIe MaTepHraJibl




IInaBnenue u KpucTallin3alus. VaenpHas TemioTa

334
iaBnenus. Cyonumanus
335 YpaBHEeHHE TEIJIOBOTO OanaHca
Texanueckue yCTpOMCTBA: TUTPOMETP u
136 IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUN MOTYUECHHUS
o COBPEMEHHBIX  MaTepHajoB, B TOM  YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. M3mepeHue BIaXHOCTH
e BO3/IyXa
4 DJIEKTPOJMHAMUKA
##HHPar#H#IJIEKTPOCTATUKA
411 OnexTpu3anus Tell. JIeKTpudeckui 3apsaa. [[Ba Buma
o SIIEKTPHIECKHX 3aPSJI0B
4.1.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJTYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsiia
4.14 B3aumopeiictue 3apsanoB. 3akon Kymona
DIIEKTPUYECKOE noJie. Hanpspokéanocth
4.1.5 3JeKTpuueckoro moJs. [IpuHIMN cynepno3uiuu.
JIuHny HanpsKEHHOCTH 3JIEKTPUUYECKOTO MO
416 Pa6ora cui ANEKTPOCTATUYECKOIO TOJIA.
4.1 o [Torenuman. Pa3HOCTh NOTEHIIMAIOB
[IpoBOAHMKM M JMUAJEKTPUKH B  MOCTOSSHHOM
4.1.7 3IEKTPUIECKOM noJie. Jusnextpuueckas
MIPOHUIIAEMOCTb
OnektpoéMkocTb. KongeHcatop. DIeKTpoEMKOCTh
4.1.8 IJIOCKOTO KOHAEHCATopa. OHEprus 3apsyKEHHOTO
KOHJIEHCaTopa
Texuuueckue YCTpOMCTBA: DIEKTPOCKOII,
419 JNEKTPOMETD, AIIEKTPOCTATUYECKAS 3alllnTa,
o 3a3eMJICHHE  DIIEKTPONPHOOPOB,  KOHJEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED
4110 [IpakTnueckue paboTHI. N3mepenue

3J'ICKTpOéMKOCTI/I KOHACHCATOpa




4.2

HH#HPar###ITIOCTOSIHHBIN DJIEKTPUUECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

YcnoBusa CYILIECTBOBAHUS HOCTOSIHHOT'O
aNeKTpuueckoro Toka. Mcrounnku Toka. Cuia Toka.
TlocTOAHHBINA TOK

4.2.2

Hanpsokenue. 3akon OMma ass yyacTka Lenu

423

DneKTpuuecKoe CONPOTUBIICHUE. VY nenpHOE
CONPOTHBIICHUE BEIIECTBA

4.2.4

HOCJ’IGI{OB&TGJ’IBHOG, mapajijiCJiIbHOC, CMCIIAHHOC
COCANHCHUEC ITPOBOAHUKOB

4.2.5

PabGorta snextpuyeckoro Toka. 3akoH JDKoyms —
Jlenna

4.2.6

MOIIHOCTH 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwkymas cuia (manee — ODJIC) wu
BHYTPEHHEE COMPOTHBJICHHE WCTOYHUKA TOKA.
3aKkoH Oma s MTOJTHOM (3aMKHYTOM)
3JIeKTpUUeCcKoH 1enu. KopoTkoe 3aMbIkaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METaJIOB.
3aBUCHUMOCTh  CONpPOTUBIEHHUS  METAUIOB  OT
Temmeparypbl. CBEpXIpPOBOIUMOCTh

4.2.9

ONeKTpuyeckuii TOK B  Bakyyme. (CBolicTBa
AJEKTPOHHBIX MYYKOB

4.2.10

[TonynpoBonnuku. CoOcTBeHHass U TMpUMECHAs
MPOBOAMMOCTE TOJYNPOBOAHUKOB. CBoiicTBa p-n
nepexoja. [lomynpoBoHUKOBBIE TPUOOPHI

4.2.11

SHGKTpI/I‘leCKI/II\/'I TOK B QJICKTPOJIUTAX.
SHGKTI)OHI/ITI/I‘IGCKaH AJucconunanus. 9J'ICKTpOJ'IH3

4.2.12

DJIeKTpuYecKkuil TOK B razax. CaMOCTOSITEIbHBIN U
HECAMOCTOSITEIbHBIM  pa3psn. PaznmuuHbie  THIBI
caMocCTOsTeNbHOTO pazpsana. Monuus. [Inazma




4.2.13

TexHuyeckue ycTpoucTBa: aMIepMeTp, BOJBTMETD,
peocTar, ICTOYHMKH TOKa, 3JIEKTPOHArpeBaTeIbHbIC
npuOopHI, 3JIEKTPOOCBETUTENBHBIE PpUOOPHI,
TEPMOMETP CONPOTHUBJIEHUS, BAKYyMHbIA JHO,
TEPMUCTOPHI u ($OTOPE3UCTOPHI,
MOJTYIIPOBOJIHUKOBBIN IO/, TAJIbBAHUKA

4.2.14

[IpakTnueckue paboTsl. HM3ydyeHne CMENIaHHOTO
COCIMHEHUS PE3UCTOPOB.

Nsmepenne OJIC  ucToyHMKAa TOKa M €ro
BHYTPEHHETO CONPOTHUBIICHUS. HaGmronenue
JNEKTPOJIA3A

11 KJIACC

Kon
pasne
Ja

Koanposepsiemoro 3j1eMenra

IIpoBepsieMble Y1eMEHTHI COIeP:KAHUS

4

OJIEKTPOIMHAMUKA

4.3

#HPari#MAT HUTHOE I10JIE. OJIEKTPOMAI'HUTHAS MHAY KW A

4.3.1

ITocTosaunkie MAarHUThI. BsaumoneiictBue
[IOCTOSIHHBIX MarHuTOB

4.3.2

MarnutHoe ToJe. Bekrop MarHuTHOM
uHayknuu. Ilpunnun cynepno3uuuu. JluHum
MAarHUTHOM WHyKIUU. Kaptuna  nuHwmit
MarHMTHOM  MHIYKUUMU  TOJII  HOCTOSIHHBIX
MarHuTOB

433

MarsauTtHoO€ 1noJse npoBoJHUKA ¢ TOkoM. KapTuna
JUHUNA TOJS JUIMHHOTO HPSMOTO NMPOBOJHUKA U
3aMKHYTOTO KOJIBLIEBOTO NPOBOJHUKA, KATyLIKU
¢ TokoM. OmbIT Opcrena. Bsaumoneincrsue
IIPOBOJHHUKOB C TOKOM

434

Cuna Amnepa, €€ MOAYNb U HallpaBJICHUE




Cuna Jlopenna, e€ Moaylb W HampaBJICHHE.

4.3.5 JIBuxKeHne 3apsyKEHHON 4acTULBl B OJTHOPOJIHOM
MarHuTHOM noJje. Padora cunbl JlopeHia

4.3.6 SIBieHME AMEKTPOMArHUTHOM MHAYKIIUU

4.3.7 [ToTrok BekTOpa MarHUTHON MHIYKIIUU

433 OAC wuHaykuuu. 3akoH 3JIEKTPOMAarHUTHOU

e urykiun Oapajest

Buxpesoe anexrpuueckoe mnosue. IC uHIyKIMH

4.3.9 B IPOBOJHHUKE, IBMXKYILIEMCS NOCTYNAaTEIbHO B
OJTHOPOJTHOM MAarHUTHOM TIOJIE

4.3.10 [IpaBuino Jlenua

4311 NunykrtuBHoCTh. SIBNeHne camouHaykiuu. DJC

o CaMOMHIYKIIMU

4.3.12 DHeprus MarHuTHOTO TOJII KaTyIIKHA C TOKOM

4.3.13 DJIEKTPOMArHUTHOE TT0JIE
TexHnyeckrue yCcTpoOWCTBA: MOCTOSTHHBIE MarHUTHI,

43.14 AIIEKTPOMArHUThl, IEKTPOABUTATENb, YCKOPUTEIN
AIIEMEHTApHBIX YaCTULl, UHAYKIIMOHHAS 11€4b
[TpakTrueckue paboTel. M3ydueHne MarHuTHOTO
noJis  KaTymku ¢ TokoM. MccrnemoBaHue

4.3.15 JICUCTBUS TOCTOSSHHOTO MarHuTa Ha paMKy C

TOKOM. I/ICCJ'ICI[OBaHI/Ie SABJICHUS
SHGKTPOMaFHHTHOﬁ HHAYKIIUH

5 KOJIEBAHU I 1 BOJIHBI
#HHPartt#MEX AHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHIM S

KoneobarensHas cucTeMa. CBoOoHbIe

5.1.1 KoJIeOaHusl. l"apmonuyeckue KOJICOaHHUS.

[lepuon, yactora, ammnuTyaa u ¢asza xKosieOaHuit

5.1 519 IIpyxuHHBIN MasITHUK. MareMaTnyeckuii

o MasSTHUK
VYpaBHeHue FapMOHHYECKHUX KoJIeOaHUI.
5.1.3 Kunematnueckoe W OUHAMHAYECKOE OIIMCAHUE

K0JIe0aTeIIbHOrO JABHXXCHUA




[IpeBpamienue sHepruv 1IpU TAPMOHUYECKUX
konebanusax. CBsA3b AaMIUIMTYIOBl  KOJEOaHMt
MCXOJHOW BEJIMUMHBI C aMILIUTYAAMH KOJI€OaHUM
€€ CKOPOCTH M YCKOPEHUS

Konebarenbublit KOHTYP. CBo0Oo1HBIE
AIIEKTPOMArHUTHBIE KOJIEOaHHS B HUACATHHOM
5.1.5 K0JI€0aTeJIbHOM KOHType. AHAJIOTHS MEXIy
MEXaHHYECKUMH u AIIEKTPOMArHUTHBIMH
konebanusimu. ®opmyna TomcoHa

3akoH COXpaHCHHUA OHCPruM B HUACAIBHOM
K0J1e0aTeIbHOM KOHTYpE

BolHy)keHHbBIE ~— MeXaHMYecKue  KoyieOaHUs.
5.1.7 Pe3onanc. PezonancHas kpuBas. BeIHyXIeHHBIE
OJICKTPOMArHUuTHLBIC KoJIeOaHusL.

IlepemeHHBII TOK. CunyconaibHbINA
IIEPEMEHHBIN TOK.

MoIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
5.1.9 JNICUCTBYIONIEE  3HAYEHUWE  CHWJIBI TOKa U
HanpsHKEHUs

Tpanchopmatop. IlpousBoacTBo, mepenava u
notpebdieHue AIIEKTPUYECKON SHEPTrHH.
5.1.10 OKOJIOTUYECKHE PUCKM TpU  MPOU3BOJCTBE
o DIIEKTPHUYUECKOM SHEPTUH. Kynerypa
MCIIOJIb30BaHUS ANIEKTPOIHEPT U B

HOBCGI[HCBHOf/i KHU3HHU

5111 Texnuueckue YCTpOMCTBA: cericmorpad,
o ANEKTPUYECKHUI 3BOHOK, IMHUU 3JIEKTpOIepe1ad

[TpakTrueckue paboThI. Hccnenosanue
3aBHCHMOCTH TE€pHOJia MaJbIx KojeOaHuil rpysa
HA HUTH OT JUIMHBI HHUTH W MacChl Tpy3a.
HccnenoBanue NEPEMEHHOTO TOKAa B LENH U3
MIOCJIEZIOBATEIBHO COEIMHEHHBIX KOHJEHCATOPa,
KaTyLIKU U PE3UCTopa

5.1.12

5.2

##HParHMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI




5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHS
pacupoCTpaHEHUs. ITepuon. Ckopoctb
pacnpocTpaHeHus U JUTMHa BOJHbL. [lomepeunbie
Y TIPOJIOJIbHBIE BOJTHBI

522

#i##HPar#H###  Uarepdepenius u  audpakius
MEXaHUYCCKUX BOJTH

523

3Byk. Ckopocth 3Byka. ['pomMKOCTh 3ByKa.
BeoicoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3JIy4EHUS
IEKTPOMAarHUTHBIX BOJIH. B3anmuasn
opueHtanuss BektopoB E, B wmw v B
IEKTPOMATHUTHOM BOJIHE B BAKyyMe

5.2.5

CBoONiCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHHUE,
MpeIoMIIEHHUE, NoJIsIpr3aIus, g pakus,
unTepdeperiusa. CKOpoCTh AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxana >7M€eKTpOMArHUTHBIX BOJH. [IpumeHenue
3IEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIIAIIBI ~ pamUOCBA3M W TEJICBHUJICHHS.
Pamgnonokanus. D1eKTpOMarHuTHOE 3arpsi3HEHUE
OKpY>Kalolleu cpeibl

5.2.8

Texanueckue YCTpPOMCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPAa3BYKOBas JIMAarHOCTHKA B
TEXHUKE W MEIUIIMHE, Pajiap, PaguonpHEMHUK,
TeJIEBU30p, aHTeHHa, Tesedon, CBU-meun

53

H##HParH#OIITUKA

5.3.1

[IpsimonuHeliHOE paclpocTpaHEeHHWE CBeTa B
OJIHOPOJIHOM cpene. JIyu cBeTa

532

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
IToctpoenue n300pakeHHii B IFIOCKOM 3epKajie

533

HpeJ'IOMJ'IeHI/Ie CBETA. 3aKOHBI MpEIIOMJICHUS CBCTA.
AOCOIIIOTHBIN TTOKa3aTellb MIPCIOMJICHUA




534

ITosmHoe BHYTpeHHEE OTpakenue. [IpenenbHbli yro
MOJTHOTO BHYTPEHHETO OTPAKEHUS

53.5

Hucnepcusi cBera. CIOXHBIH cocTaB 0enoro
cBera. LBer

5.3.6

CoOwuparonue U pacCeUBAOIINE JTUH3BI. TOHKAas
nuH3a. DOKYyCHOE pacCTOSIHUE W ONTUYECKas
cuiia ToHKOH nuH3bl. [locTpoenue nzobpaxeHuit
B COOMparolMX M PpPacCeUBAIOLIUX JIMH3AX.
@opMmysia  TOHKOM  JIMH3bl.  YBEJIUYECHUE,
JTaBaeMOoe€ JIMH301

5.3.7

[Ipenensl  NPUMEHMMOCTH  T'€OMETPUYECKOM
ONTUKH

5.3.8

WNurepdepenuus CBETa. KorepenTnsie
UCTOYHUKHU. YCIIOBUS HAOIIOJEHHUS] MAaKCUMYMOB
U MHUHHMYMOB B MHTEP(EpPEHIIMOHHON KapTHHE
OT IBYX CUH(a3HBIX KOT€PEHTHBIX HICTOYHUKOB
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Hudpakumst cera. Judpakmmonnas perméTka.
VYcnoBue HaAOMIOACHMSI TJIABHBIX MaKCHMYMOB
Opy TaJeHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(PAKIIMOHHYIO PEIIETKY

5.3.10

[Tongpuzanus cBera

5.3.11

TexHuueckue  ycTpoicTBa:  OYKM,  JIyla,
doTroanmnapar, POEKLIMOHHBIN anmapar,
MUKPOCKOII, TEJIECKOM, BOJIOKOHHAs OITHKa,
T paKkIOHHAs PelETKa, TOISIPOU

5.3.12

[TpakTrdeckue padoThl. M3MmepeHue mokazaTels
IPETOMIICHHS. Hccnenosanue CBOMCTB
H300paKeHUI B JINH3AX. HaOnronenue
JIUCIICPCUU CBETa

BJIEMEHTHI CTIELHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panunbr IIPUMEHUMOCTH KJIACCHMYECKOMU
MEXaHHUKHU. [Toctynatet TEOPUHU
OTHOCUTEJIbHOCTH:  MHBAPUAHTHOCTb  MOJYJIS
CKOpPOCTH  CB€Ta B  BakKyyme, [PHUHIMII
OTHOCHTEIBHOCTH DHWHINTEHA

6.2

OTHOCHTEILHOCTD OJJHOBPCMCHHOCTHU.
33.MCI[J'ICHI/IC BPEMCHHU U COKpAIICHUC NJIMHBI




6.3

DHeprusi U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3p  Maccel € DHEPrHMEW U  UMILYJIbCOM
CBOOOHOM YaCTHIIBI. DHEPTHUS TIOKOSI CBOOOTHOM
HaCTHUILIbI

KBAHTOBAS ®U3MKA

7.1

#iHHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyna Ilmanka cBsI3u >HEpPruum
¢oToHa € €ro 4yacToToil. DHEprusi U HMITYJIbC
dboToHa

OtkpeiTHe U wuccienoBanue  (Qpororddekra.
Omnpitet A.I'. CroneroBa. 3akoHsl poTodddexra

VYpaBHenue OiiHmTeiHa a8 Qorodrddexra.
«Kpacnas rpanuma» pororddexra

JaBnenune ceeta. Oneite! [1.H. JIeOGeneBa

XUMHYECKOE ICHCTBUE CBETA

Texnuueckue YCTpOICTBA: (hoTOdIEMEHT,
dboTomaTyuk, comHeUHas 6aTtapesi, CBETO U0

7.2

CTPOEHUE ATOMA

7.2.1

Mogpenb aroma Tomcona. OmnbiTel Pe3epdopaa mo
HCCIIeIOBaHMIO cTpoeHust aroma. [InanerapHas
MOJeb aToMa

7.2.2

ITocrynarel bopa. M3inydyeHue u MOrjolieHue
(GOTOHOB IIpU Mepexojie aToMa ¢ OJJHOIO YpPOBHS
9HEpruu Ha Jpyrod. Buabl cnekrpos. Cnekrp
YPOBHEH PHEPIHH aTOMa BOJOPOJIa

7.2.3

BousiHoBbie cBoiicTBa yactuil. Bosnbl ne bpoitns.
KopnyckynsapHo-BOTHOBOM JyaJIu3M.
Judpakius >7eKTPOHOB Ha KpHUCTaJLIax

7.2.4

CrnoHTaHHOE M BBIHYXKJEHHOE  W3IIy4YCHHE.
YcrpoiicTBo U npuHIMI paboTHI Ja3epa

7.2.5

Texauueckue YCTpOMCTBA: CIIEKTpaJIbHBIN
aHanmu3  (CIIEKTPOCKOM), Jla3ep, KBAHTOBBIM
KOMIIBIOTED




[IpakTuueckue paboTHI. Habmonenue

7.2.6 .
JUHEHYaTOro CIeKTpa
ATOMHOE AJ1PO
731 Merto s HaOJIIOICHHS U PErucTpaiuu
o 3JIEMEHTAPHBIX YaCTHI]
OTtkphITHE PaIrOaKTUBHOCTH. OnbIThI
Pesepdopna  mo ONpE/IENICHNI0  COCTaBa
7.3.2 paanoakTHBHOTO m3nmydeHus. CBoiicTBa anbda-,
Oera-, ramMMa-u3iIy4eHus. Bnusaue
PaIMOAaKTUBHOCTHU Ha KUBBIE OPTaHU3MBbI
OTkpbITHE TIPOTOHA M HeWTpoHa. HykioHHas
7.3.3 Monenb siapa ['eitzenOepra — MBanenko. 3apsiyg
sanapa. MaccoBoe uncio saapa. M3oTomsl
Anbda-pacniaz. DJIEKTPOHHBIH M TIO3UTPOHHBIN
73 7.3.4 OeTa-pacmaj. M'amma-uznydenue. 3aKkoH
' pagnoaKTHBHOTO pacraja
735 OHeprusi CBA3M HYKJIOHOB B sjpe. SnepHbie
o cuibl. Jledext Macchl sapa
7.3.6 Snepubie peakuuu. Jlenenue u CUHTES sAEp
Snepubiii  peaktop. TepmosiaepHBI  CHUHTE3.
737 [Tpo6aembr u MEPCIIEKTUBBI SIICPHOM
o SHEPreTHUKU. DKOJOTMYECKUE AaCIEKThl SIepHOMN
SHEPreTUKU
738 DOnemeHTapHble yacTUIlbl. OTKPHITHE MO3UTPOHA.
o OyHIaMEeHTabHbIE B3aUMOICHCTBUS
73.9 TexHuueckue yCTpOICTBa: JO3UMETP, Kamepa
o Bunwcona, sinmepHsblil peakTop, aToMHas 6oM0Oa
73.10 [Tpaktuueckue paboTsl. MccrnemoBaHue TpeKoB
o qacTull (110 rOTOBbIM (hoTorpadusim)
8 OJIEMEHTbBI ACTPOOU3NKNU




8.1

Bun 3Bé3an0ro Heba. Co3Be3ausi, spKue 3BE3/bI,
IIJIaHCTHhI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cucrema. Ilnanersl 3eMHONM rpynmsl.
[InaHeThI-TUranThl ¥ UX CIIYTHUKH, KapIUKOBHIC
wiageTsl. Majbsie Teaa COTHEYHONH CHCTEMBI

8.3

Comnnne, dotochepa u atmocdepa. CosHeuHas
AKTUBHOCTH

8.4

Ucrounuk suepruu CoiiHia u 3B€311

8.5

3BE3/bI, MX OCHOBHBIE XApPaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TEMIIEpATypa, ux
B3aMMOCB3b. JlMarpamma «CHeKTpaJIbHbIN KJIacc —
CBETHMOCTDY. 3BE3NEI TJIABHOM
MOCJICIOBATEIFHOCTH.  3aBHCHMOCTh  «Macca —
CBETUMOCTEY VIS 3BE3 . TJIaBHOU
MTOCJICIOBATEIHFHOCTH

8.6

#H##HPar###BuyTpeHHee CTpOEHUE 3BE3L.
CoBpeMeHHBIC TPEICTABICHUSI O TPOUCXOKICHUN
U 3Bororri CoJIHIIA ¥ 3BE3. DTallbl )KU3HHU 3BE3

8.7

Muineunsiii [Tyt — Hama Nanaktuka. CnimpainbHas
cTpyktypa [amaktuku, pacnpeneneHue 3BE3,
ra3a u neutd. [lonoxxenue u neuwxenue ConHia B
l"anakrtuke. [Tnockas u chepuyeckas
nojcuctemsl ["anakTuku

8.8

Tunel ranaktuk. PaavoranakTuku M KBazaphl.
YépHbie ABIPHI B SI/Ipax ralakKTUK

8.9

Bcenennas. Pacmupenne Bcenennoit. 3akoH
Xa00Oma. Pasberanme ramakTuk. Bo3pact wu
paguyc BcenenHoy, teopus bosbiioro B3pbiBa.
Mogens «ropsuerr Bcenennoi». PenukroBoe
U3JIyYEHUE

8.10

MacmraGHast CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnsie poOIeMbI
aCTPOHOMHUH




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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