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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mnporpamma mno ¢usuke 0a30BOro ypOBHS Ha YpPOBHE CPEIHErO
oOmiero oOpa3oBaHusi pa3paboTaHa HAa OCHOBE TOJIOKEHUU W TpeOOBaHUM K
pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl, MPEACTABICHHBIX
B ®I'OC COO, B cootBercTBUu ¢ DOII COO, a taxxke ¢ yuétoM (eaepanbHON
paboyeil mporpaMMbl BOCIUTAHUS M KOHLIETIUY MPENOJaBaHusl y4eOHOr o nmpeameTa
«Dduzuka» B 0o0pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit ~®denepanuu,
peanu3yrommx OCHOBHbIE 00pa30BaTEbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMupoBaHUe
€CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpa oOy4daromuxca 10—-11 knaccoB npu 00yueHuu
X (Qu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JAESTEIbHOCTHOTO MOJAXO0/A.
[Iporpamma no pusuxe coorBeTcTBYeT TpeboBaHusiMm GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yjbTaTaM OOYYEHHsI, a TAKKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3alliid MEXIPEIMETHBIX CBs3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMHM y4E€OHBIMH IIpeIMeTaMu. B Hell onpeaensoTcs OCHOBHbIE
e U3ydeHus (U3MKU Ha YPOBHE CpPEAHEro 001iero o0pa3oBaHus, TUIAHUPYEMbIE
pe3yNbTaThl  OCBOEHUS Kypca (U3UKH: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (u3ukKe BKIIOYAET:

® [UIaHUpYEMbIE Pe3yJIbTaThl OCBOCHMSI Kypca (GU3UKU Ha 6a30BOM YpPOBHE, B

TOM YHMCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxaHue yueOHoro npeameta «Pu3znkay Mo rojgam o0y4eHuUs;

® TEMaTUYECKOE IJIAHUPOBAHHE C yKa3aHMEM KOJIMYECTBA AKaJEMHUYECKUX

4acoB, OTBOJIMMbBIX Ha OCBOCHHE KayKJ0il TEMBI.

dusrka Kak Hayka O HambOosee OOIMX 3aKOHAX IMPUPOABI, BBICTYIAs B
KauecTBe y4eOHOTO IMpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHU 00 okpyskaromeMm mupe. [IKoapHBIN Kypc QU3UKH — CHCTEMOOOPa3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (DU3UYECKHE 3aKOHBI
JIe)KaT B OCHOBE TMIPOIIECCOB M SIBIICHUM, M3ydaeMbIX XUMHEH, OHOJIOTHEH,
bu3mueckoir reorpaduert um  actpoHomuei. Mcmonp3oBaHWE W AKTUBHOE
NMpUMEHEHUE  (PU3NYECKUX 3HAHUW  OMpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B chepe IHEPTETUKH, TPAHCTIOPTA, OCBOSHHUS KOCMOCa,
MOJIyYEHHUs] HOBBIX MATEpHUANIOB C 3aJlaHHBIMHU CBOMCTBaMHM M Apyrux. M3yuenue
($u3UKN BHOCHUT OCHOBHOM BKJIaJ B (P OPMHUPOBAHUE €CTECTBEHHO-HAYYHON KaPTHHBI
Mupa O0OydJarommxcsi, B (OPMUPOBAHUE YMEHUN TMPUMEHSATH HAYYHBIA METO]
MMO3HAHUS TIPU BHIOJIHEHUU UMHU YUEOHBIX HCCIICIOBAHUI.



B ocHOBY Kypca pu3uKH U1l ypOBHS CpeIHEro 00LIero oopa3zoBaHusl MOJI0KEH
PAI UaeH, KOTOPbIE MOYKHO PACCMATPUBATh KAK MIPUHIMIIBI €TI0 IIOCTPOECHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3esoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBisercs
(opMHpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEILECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanusainus TpearnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MUYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
(Gu3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HDABCTBEHHBIMHU
U DKOJIOTMYECKUMU TpoOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc hbusuku npejmnoiaraet 3HakoMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKHUX IMPUIIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcsi TOCPEICTBOM BBEIACHHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoljieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C PAa3BUTHEM TEXHUKU M TEXHOJOTUW, a TaKkke 00CYXICHUS
po0JIeM palliOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKA Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJISAIOTCS (pusmdeckue Teopuu (hopMHpoBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpPUH, POIH (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IPEACTABICHUIX O IPUPOJIE, TPAHULIAX IPUMEHUMOCTH
TEOPHI1, 111 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUIN U MPOLIECCOB).

CHCTEeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peann3yeTcs Mpexe
BCEro 3a CU€T OpPraHu3allid JKCIEPUMEHTANIBHOU AESITEIIbHOCTH O00Yy4YaromIuXCsl.
Jlns1 6a30BOro ypoBHS Kypca (GU3UKH — ITO UCTIOIB30BAHNE CUCTEMbI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX KCIIEPUMEHTOB U JJa0OPaTOPHBIX pabOT, KOTOPHIE B IPOrpaMme
no (usuke 0ObEIWHEHBI B OOIIMIA CIMUCOK YYEHWYECKHX MPAKTHYECKUX PaldoT.
Bbinenenne B yka3aHHOM MepedyHe J1a0OpaTOpHBIX paboT, MPOBOIMUMBIX IS
KOHTPOJIS U OLIEHKH, OCYHIECTBIIIETCS yYaCTHUKAMHU 00pa30BaTeIbHOrO IMpolecca
UCXOMsI U3 OCOOCHHOCTEH MJIAaHUPOBAaHUS U OCHalleHUs kabuHera (usuku. Ilpu
3TOM O0ECeunBaeTcss OBJaJeHUE OOyJalomMMHCI YMEHUSAMU TPOBOAUTH
KOCBEHHBIE HM3MEpPEHHUs, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB 110 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHuE yAENsaeTCs PEIICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 3TOM 17151 pacyETHBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 33/1a4y € IBHO 33JaHHOU
(u3HUecKol MOJENBbI0, TO3BOJSIOIIME MNPUMEHATh HW3YYEHHBIE 3aKOHBl U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK M WHTETPUPYs 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBJISSFOTCS 3aJIaHUS Ha
OOBSICHEHHE TPOTEKAHWS (PU3NUYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MUECKOW MOAENU IS CUTyallud IPAaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBHM ¢ TpeboBanussMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreueHuto y4yeOHOro mpouecca 0a3oBbl YpOBEHb Kypca ()U3MKH HAa YpOBHE
cpeaHero o0O1ero oOpa3oBaHUsl JOJKEH HU3Y4aTbCsl B YCJIOBUAX MPEAMETHOTO
KaOuHeTa (U3WKH WM B YCIOBUSAX HHTETPHUPOBAHHOTO KaOWHETa NPEIMETOB
€CTEeCTBEHHO-HAyYHOro Iukia. B kabunere (U3UKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B TPOrpaMMe TI0
GU3HKEe YUEHUICCKUX MPAKTUICCKUX pa0dO0T U JEMOHCTPAIIMOHHOE 000pYyI0BaHNUE.

JlemoHCcTpanimoHHoe 00opymoBaHue (OPMHPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MUWHUMAJIbHOW JOCTaTOYHOCTH W  OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme Mo (U3MKE KIFYCBBIX JEMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4YaeMbIX SBJICHUH MW  MPOIECCOB, OMIUPHUYCCKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTopHOoe 0OOOpymOBaHUE IS YYECHUYECKHX MPAKTUYECKUX padoT
dopmMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M 0OOECIeurBaeTCsS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcs. TemMaTH4ecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJKHBI OBITh TIOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUGPOBBIX JTabOpaTopHil.

OCHOBHBIMH 1IETISIMH U3yYCHUS (DU3UKH B 00IIIEeM 00pa30BaHUU SBIISIOTCS:

e (¢opMupoBaHHE HHTEpPECa W CTPEMJICHHUS OOYyYaIOIIMXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HUX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUS U (POpMUpPOBaHHE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yabTaTa U3yueHHUs OCHOB
CTpOEHUS MaTepuH M PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

o (QopmupoBaHre yMEHUW OOBSCHATH SBIEHUS C HCIOIH30BaHUEM
dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

o (opmupoBaHue TpeACTaBICHUNH O PO (GU3NKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eied oO0ecrneynBaeTcsl peuIeHueM CIEIYIOIUX 3a/1ad B

mpoliecce u3ydeHust Kypca GU3NKU Ha YPOBHE CPEIHETO 0OIIeTo 00pa3oBaHUs:



e MpuOOpEeTEeHUE CUCTEMBI 3HAaHUI 00 00X PU3HUECKHX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (QopmMupoBaHue yYMEHUH TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsICHEHHUS (PU3MYECKUX SBICHUHA B NpPUPOAE U Uil TNPUHATUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peEUIEHUs pa3IUYHbIX 337ady C SBHO 3a/laHHOM
¢u3nuecko MOJENbl0, 3aJady, MNOApPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHUMMaHWE (U3MYECKUX OCHOB M MPUHUMUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEICHUS
bu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HH(opmaIuu,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHHE YCIOBMM JIJISi Pa3BUTHsI YMEHHM MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpEIHETO OOIIEeTro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme Mo (U3MKE TMepedyeHb JIabOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BBIOOD
NpOBEJIEHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3uka u MeTObI HAYYHOT0 MO3HAHUS

®usuka — Hayka o mnpupone. HayuHeie MeTonabl IO3HAHUS OKPYKAIOIIETO
MHupa. PoJib 3KkcriepruMeHTa U TEOPUH B IPOLIECCE MMO3HAHUS IPUPOBI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HaydHble rumoTessl.
duznyeckue 3aKOHbI U TeOpHH. ['paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBele U UUDPPOBBIE H3MEPUTEIbHBIE TPHUOOPHI, KOMIIbIOTEPHBIE
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHMS.
Cucrema orcuéra. TpaekTopus.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCH CHUCTEMBbI KOOPJMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe majeHue. Y cKopeHrue CBOOOHOTO MMaICHMS.

KpuposnmmHeitHoe npuxeHue. J|BuxeHne MaTepruaibHOM TOYKHU IO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JJUHEHHAsA CKOPOCTh.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHu4YecKkne YCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIUIOMETD,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Moaenp cucTEMBI OTCUETA, WIITIOCTPALUA KUHEMATUYECKUX XAPaKTEPUCTUK
JIBHOKCHUS.

[Ipeobpa3oBaHue IBMKEHUI C HCTIOJIB30BAHUEM TPOCTHIX MEXaHHU3MOB.

[TageHue Tes B BO3AyXE U B PA3PEKECHHOM POCTPAHCTBE.

Habnronenue nBrkeHUs Tesla, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHHst CBOOOIHOTO MaJIEHUS.

Hanpagnenne ckopocTu npu JBMKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHHUS C LIEJBIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY NOYTSAMH, HPONACHHBIMM TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKHM BPEMEHM TIPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBr>XEHUs IIapuKa B BA3KOU KUJIKOCTH.

N3yuenue nBrxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpuHuun  otHocutensHocTH  ['anmmues.  Ilepseii  3akoH  Hbrorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3uiniuu cui. Bropoii 3akon HerotoHa j1st
MatepuanibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUA NPU JBHKEHUU Teja B KUIKOCTU UJIU Ta3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHHUE aOCOTIOTHO TBEPAOTO Tea.

MOMEHT cuibl OTHOCUTEIBbHO OCH BpamieHus. llnedo cunbl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLIUu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTrO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yclioBUM pPaBHOBECHS TBEPAOrO Tela, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn ¢ MexanuKe

Nmnynbe MatepuanbHOM TOUYKHM (Tella), CHUCTEMbl MaTEpUATbHBIX TOYEK.
NMnynbC cuibl M1 U3MEHEHUE HMIYJbCAa TENa. 3aKOH COXPAHECHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota cuibl. MOITHOCTH CUJTBI.

Kunetnueckast sHeprusi marepuaibHOW TO4YkH. TeopeMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [ToTenunanbHas DHEPTHUS yIpyro
nedopMupoBaHHOM NIpykuHBL. [loTeHIIMaNbHAS YHEPTUSI TeJla BOJIMU3U MOBEPXHOCTU
3emiu.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HETMOTEHIIMATbHBIX CHJI C U3MEHEHHEM MEXaHUYECKON YHEPTUH CUCTEMBI Tell. 3aKOH
COXpaHEHHMs] MEXaHUYECKOU dYHEPTHUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>XKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

[Tepexo mOTEeHIIMATBHOM YHEPT U B KHHETHUECKYIO M 00PaTHO.

Vuenuueckuii sxcnepumenm, 1a60pamopHvie pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOTHl CHIIBI C M3MEHEHHEM MEXaHMYECKOW YHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA
Tema 1. Ocnosbl MoNeKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUSI MOJEKYJISPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. Huddysus. Xapakrep HIBIWKECHHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U O0OBICHEHHE CBOMCTB BEIllECTBA HA OCHOBE 3THX Mojielieid. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temmneparypa u €€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO JBMXKEHUA wyacTtull rasza. lllkama
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBICHUE U3OIMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U TMPAKTUUECKOE MPUMEHECHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHCKPETHOE CTPOCHHE BeliecTBa, Qotorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita IITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUSA HACAIBHOIO Trasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK1y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamuKu

TepMmonuHamuueckass cucteMa. BHYTpEHHSIE SHEPTUsS TEPMOJUHAMHUYECKOU
CUCTEMBI U crioco0bI €€ u3meHeHus. KonnmuectBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeIbHAsI TEIJIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mipomecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3aKoHA TEPMOJMHAMHKHU K u3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpoLieccoB B MPUPO/IE.

TermioBele  mamuabl.  [IpyHUOMOBI  AEHCTBUA — TEIUIOBBIX  MAIIIWH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBHIX MamuHax. KoddduimeHT mnose3Horo
nenicTBus TerioBor MamuHbl. [ukn KapHo m ero kodd@uiiueHT Mojae3HOTo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHWE: JIBUTATElb
BHYTPEHHETO CTOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

N3MmeHeHre BHYTpPEHHEW 3HEpruu Teia MpU COBEPIIEHUU paOOTHI: BBLIET
npoOKku U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEpruu (TeMmrepaTyphl) Tejia IMpH Terlonepenaye.

OnpIT N0 a1nadaTHOMY PACIIMPEHUIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopaenu napoBoi TypOUHBI, TBUTATEIII BHYTPEHHETO CrOpaHusl, pEaKTUBHOTO
JBUTATESL.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanus eeutecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHjeHcarus. Vcrapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTENIbHAS BIAXKHOCTh BO3AyXa. HacelllleHHBIM map. YaenbHas TeEIIoTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJuIM3alys. Y JenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TeroBoro OangaHca.

TexHnueckne yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIIOIMH IOJyYEHHs] COBPEMEHHBIX MaTEpHAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Ilemoncmpayuu

CBolicTBa HaCBIIICHHBIX [TAPOB.

Kunenve npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habnronenune HarpeBaHus U IJIaBJI€HUS KPUCTAJUIMYECKOTO BEILIECTBA.

JleMOHCTpanys KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HN3mepeHnre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DnekTpoaMHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpuzanus Tei. JNeKTpUIecKuil 3apsj. J(Ba BUga AIEKTPUUECKUX 3apsI0B.
[IpoBoAHMKM,  JOUANEKTPUKUM U TOJYNPOBOJHUKU. 3aKOH  COXpaHEHUs
AJEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsnoB. 3akoH KynmoHa. To4edHBIN 3JIEKTPUUECKUN 3apsil.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  snekTpuueckoro mojs. [IpuHuun



CYIIEpHO3UIMU DIIEKTPUUYECKUX TOJEU. JIMHUM HANPsKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratruueckoro nois. [lorennuan. Pa3nocTs NOTEHIMATIOB.
[IpoBOHMKM W AWAIAEKTPUKH B AJIEKTPOCTATUUECKOM Ioje. [uamekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. D1IeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOpA.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUECKasl 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U PUHIMIT JEUCTBHUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B AIEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPTIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOIIAu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 351eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 2.1exkmpuyeckuit mok. Toku é paznuunsix cpeoax

DNEeKTpUYECKH TOK. YCIOBUS CYIIECTBOBAHMS SJIEKTPUUYECKOIO TOKA.
Hcrounuku Toka. Cuna toka. I[locTOAHHBINA TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LETu.

DNEKTPUYECKOE COIMPOTHUBIICHHE. YEIbHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TapaJIEIbHOE, CMEIIAHHOE COEAUHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH JDkoyns—Jlennma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akon Oma AJist TOJTHOM (3aMKHYTOM) 3JIeKTprUiecKkoi nienu. KopoTkoe 3aMbIKaHue.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPIBIX  METAJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKHI TOK B pacTBOpax W  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALNS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHudeckre yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHO],
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSKSHMSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHalia.

CwMmeliaHHOE COeTMHEHNE POBOIHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABMXKYyIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTb BO3AyXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue anekTponusa.

MexnpeaMeTHbIe CBSI3U

Nzyuenue kypca ¢usuku 60a3oBoro ypoBHsS B 10 Kitacce OCYHIECTBISIETCS C
y4E€TOM COJEpPKATEIbHBIX MEXIPEIMETHBIX CBS3€Ml € KypcamMu MaTeMaTHKH,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHWEM METOJOB HAY4YHOIO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumore3a, (U3MUEcKass BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypaBHEHHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduku U CBONCTBA, TPUTOHOMETPHUUYECKHE ()YHKIIUH:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mexanndeckoe NBIKEHUE B JKMBOU mpupojae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEIUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIIOBbIE CBOMCTBA TBEPABIX T, )KUAKOCTEN U ra3oB,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHYECKAas  AUCCOLMALNSA,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTB BO3/yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HMCIOJIb30BAHUEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrue), IBUTaTEb BHYTPEHHETO
cropanusi, naposasi TypOHUHa, ObBITOBON XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsT COBPEMEHHBIX MAaTE€pUajoB, B TOM YHUCJIE HAHOMATEPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTHYECKasi 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. InekKmpomazHumnas uHOYKUus

[TocTtosiHHbIE MarHuTHL. B3anmoaeiicTBUE TOCTOSSHHBIX MAarHUTOB. MaruHuTHoe
nosie. Bektop MaruuTHOM MHAYKIMU. [[puHIMN Cynepno3uIMi MarHUTHBIX MOJICH.
JluHMM MarHuTHOW WHAYKOUH. KapTWHA JWMHUA MArHUTHOM WHIYKIMU I1OJISI
NOCTOSIHHBIX MAarHUTOB.

MarnutHOe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JWHUNA HWHIYKUHH
MAarHuTHOTO MOJIs JUIMHHOTO MPSIMOIO NPOBOJHUKA M 3aMKHYTOrO KOJIBLIEBOTO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBue nmpoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalIPaBJICHUE.

Cuna Jlopenua, €€ MOJly/ib U HallpaBlIeHUE. [[BHKEHUE 3apsKEHHOW YaCTUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHre 3IIEKTPOMAarHUTHOM HWHAYKIUH. [loTOK BEkTOpa MArHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIAsA CHIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. OIEKTPOABMKYIIAs CHIA HHIAYKIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NHaykTUBHOCTh.  SIBJIEHME CAMOUMHIYKIMH. ODJIEKTPOABHXKYIIAs  Ccuja
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIE
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTbD 3JEKTPOABMKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydeHrie MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KOJ1€OAHUSA

Konebarenbnas  cucrtema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u $asza xosieOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTUYEeCKHMH MASTHUK. YPaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUsS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMH Konebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsX. BrIHY)IeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CUHYCOMJANIBHBIM NEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA H
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE AICKTPHUUESCKOU
SHEPIruM. DKOJOTUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHUE: JJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KoJieOATeNbHOW CHCTEMBbl (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxaronux KojieoaHuu.

HccnenoBanne CBONCTB BBIHYKAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE PJIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocCnenoBaTE€IbHOM COEIMHEHHH PE3UCTOpa, KaTyUIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpONepeaayu.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomul

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KoieOaHM rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKa B LIETH U3 MOCIEI0BATEIbHO COSTUHEHHBIX
KOHJEHCAaTOpa, KaTyIIKH U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNIHbBLE BOTTHbI

MexaHudeckue BOJHBI, yciioBuUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUIECKUX BOJTH.

3Byk. CxopocTb 3ByKka. [ poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBHUS M3IYyYEHHS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekrpomarautHoi BosiHe. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MpEJOMIICHUE, MOJspu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pauOCBS3U U TeNeBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEJIbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJbTPa3BYKOBasl AMArHOCTHKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacrpoCTpaHEHUE MOTEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenne natepdepeHimm u Audpakiinu MEXaHMIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOM KOJIeOaHUiA.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXXEHUE, NPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexe. JIyd cBera. ToueuHbI HICTOYHHK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. IlonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbld yroja MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceera. CiioxxHbli cocTaB 6enoro cBera. LBer.

Cobupatoiue u pacceuBatolue JuH3bl. ToHkas nun3a. okycHoe paccTosiHue
U ONTHYeCKasi cuia TOHKOM JuH3bl. [locTpoeHue m3o0pakeHuil B COOMPAIONIUX U
paccenBaroluX JuH3ax. PopmyIia TOHKOW JUH3bL. Y BEIUYEHNE, JaBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUIECKOM ONTHKHU.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKH.
VYcnoBuss HaOmOICHUS MaKCUMyMOB W MHHUMYMOB B HWHTEp(EpeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuusa cseta. JudpakiuuoHHas pemeéTka. YclIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMonMHENHOE pacIpOCTPAHEHUE, OTPAKEHHE M TPEJIOMJICHUE CBETA.
OnTryeckue mpudopsl.

[TonHoe BHyTpeHHEE OTpakeHHue. Moiesib CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdhepeHIIM CBETA.

Hab6mronenne nudpakimu ceera.

Hab6monenne qucriepcuu cBera.

[TonyueHue criekTpa ¢ MOMOUIBIO TPU3MBIL.

[Tommy4yenwue criekTpa ¢ MOMOIIbI0 TUPPAKITUOHHON PETIETKH.

Habmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3mepenue nokasaTessi MpeaoMICHUs CTEKJIA.



HccnenoBanue cBONCTB N300paXKeHUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OcCHOBBI CllelIAIBLHOM TEOPUH OTHOCUTEJIBLHOCTH
I'panuLibl MPUMEHUMOCTH KJIaCCUYECKON MexaHuKU. [locTynaTel crienuaibHON
TEOPUU OTHOCUTEJIBHOCTU: WHBAPUAHTHOCTH MOIYJIS CKOPOCTHU CBETAa B BAKYYME,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalIECHUE
JUTUHBI.
DHeprus U UMITyJIbC PEISATUBUCTCKON YACTUIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ qaCTHULbI. SHCPI‘I/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6éanmoBol onMuKU
®ortonsl. ®opmyna [lnanka cBs3u sHeprum HOTOHA C €r0 YaCTOTOM. DHEprus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue horodddexra. OnbiThl A. I'. CToseroBa. 3aKOHBI

doToadpdexra. YpaBHenue DiHmTeriHa mis Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue cBera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue ycTpoicTBa U MNPAKTHUECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢oTodddexra.

CBeToano.

Conneunas O6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO O -HaCTHIL.
[Inanetapnas Mmogmenp aroma. lloctymatel bopa. M3nyuenme u mnornouieHue
(GOTOHOB TpHW mMepexojie aToMa C OJHOTO YPOBHS SHEPrUM Ha Jpyroi. Bumisl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomubsl ne bpoiis. KopnyckynsipHo-BOIHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYX/IEHHOE U3J1y4YEHUE.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mognens onbita Pezepdopaa.
Ornpenenenue JJIMHBI BOJIHBI JIa3epa.
HaGmronenve nuHeyaTblX CIEKTPOB U31yYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HaGmronenue muHeiyaToro cnekrpa.
Tema 3. Amomnoe adpo
OKCIIEpUMEHTHI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpoeHus sapa. OTKpeITHE
paanoakTuBHOCTH. OnbITH Pe3epdopaa no onpeneneHuio coctaBa paiio0akTUBHOTO
usnydyeHusi.  CpoiictBa  anbda-, Oera-, ramma-uziaydeHus.  BrnusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa W HeilTpoHa. HykinonHas mopens snpa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe unciio sapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIN Oera-pacmaa. ["amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBs3M HYKJIOHOB B sifipe. Saepubie cuibl. Jlepekt Maccol siapa.
SnepHble peakunu. Jlenenue u cuHTE3 A€P.
Anepnsiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTUBEI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.
DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.
Mertobl HAOTIOIEHUS U PETUCTPALIMU JIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHbIe B3aUMOACHCTBUSA. ENMMHCTBO u3nyuecKoi KapTUHBI MUpA.
TexHu4eckne yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, snepHbIi peakTop, aToMHas 6omoa.
Ilemoncmpayuu
CU€TYnK HOHU3UPYIOUIUX YACTHUL.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTuil (110 rTOTOBBIM (hoTorpadusm).

Pa3nen 8. DiieMeHTBHI aCTPOHOMHMH U ACTPOPUZMKH

Oranbl pa3BUTUS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE
aCTPOHOMHUHU.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, IUIAHETHI, UX BHUIUMOE
JIBYDKCHUE.

CoJiiHEUHAs cHcTEMA.

Connne. ComHeuHass akTHMBHOCTh. McTounuk sHeprum ConHila U 3BE3.
3BE31bI, X OCHOBHBIEC XapaKTePUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KJlacC —
CBETHUMOCTB». 3BE3AbI TJABHOM IIOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIsi 3BE3]l TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHHe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonokenne u nBuxenue CoaHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa606ma. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmionenust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNIeHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NoBTOPEHNE

Poner ¢usuku W acTpoHOMHUHM B OSKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJILHOM M 3TUYECKOM chepax AesTeIbHOCTH YeJIOBEeKa, POib U MECTO (PU3UKH U
ACTPOHOMHH B COBPEMEHHOM HAyYHOU KapTHHE MHpPA, POJb GU3UIECKON TEOPUHU B
(dbopMuUpoOBaHUY MPEACTABICHUIN 0 (U3HUUECKON KapTUHE MUPA, MECTO (PU3UUECKOMN
KapTUHBI MHpa B  OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIECTBISIETCS C
y4ETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMud MaTEMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbI (akT, rumnore3a, (pU3MUEcKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUUECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX NPOEKIMM HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DSJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOJ00MSI TpPEYTroJbHUKOB,
OTIpEeJICIICHHE TUTOIA N TIIOCKUX (GUTYp U 00BhEMA Tell.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW NPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTALTNYECKON PEIETKH, CIEKTPAIBHBIN aHAIIN3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JMHUM DIEKTPONEPENAY, TEHEPATOP IEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATbBI OCBOEHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBanus (0a30BbI YPOBEHB) JOIKHO OOECIEUHUTh TOCTHIKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUSI yUeOHOIro npeaMera «Du3nKa» TOHKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYyYaroUIUXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaM3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UITUN 00YUaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKMX  T'YMAaHUCTHUECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaKJAHCKOTO
oO0IIecTBa, y4acTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3alluy;

yYMEHUE B3aUMOJICHCTBOBATH C COL[MATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAQHUTApHOHN U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hopMHUPOBAHHOCTh POCCUMCKOM I'pakTaHCKON HIICHTHYHOCTH, TATPUOTH3MA,

[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHUKEHUIM
POCCHIMCKUX YUEHBIX B 001aCTH (DU3UKH U TEXHUKH,

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIUYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO OYIyIIETO;

4) 3CTeTHYeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIECHHE K MUPY, BKIIOYAsl 3CTETUKY HaAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) Tpy/10BOT0 BOCTIMTAHMS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JIOrH4eCcKOro BOCIIUTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIbTYpbl, OCO3HAHHUE TJI00AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE ACUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHue OMbITa JEATEIbHOCTH HKOJOIMYECKONM HAIMpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEHHOCTH HAYYHOTO TIO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YEeHHs (PU3UKHU OCYIIECTBIIATH MPOCKTHYIO U UCCIIEIOBATENIBCKYIO ACSTEIHLHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS
ba3oBble JJoruyeckue aeicTBUA:
CaMOCTOSITeNIbHO  (opMynIHpoBaTh W aKTyallM3UPOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh e ACATECIbHOCTH, 3aJaBaTh INapaMeTpbl U KPUTECPUU HUX
JIOCTYKCHUS,
BBIABJISITH  3aKOHOMEPHOCTM W TPOTHUBOpPEYUST B  paccMaTpUBaAEMbIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTeIBaTh IJIAaH PEIICHUS MPOOJEeMBbl C YIETOM aHAIN3a UMEIOIIHXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JCSITETbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI JIESTEIIbHOCTH;
KOOPJAWHUPOBATH U BHITIOJHATH pabOTY B YCIOBUSIX PEATbHOTO, BUPTYAJTIBHOTO
1 KOMOMHHMPOBAHHOTO B3aWMOICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUS.
BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHUSIMH WU METOJaMU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JESITeTbHOCTH
B 00y1acT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOMCKY
METOJIOB pelieHHs 3a7ad (PU3UUECKOTO COJACP)KaHUs, MPUMEHEHUIO Pa3TUIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETallii, MpPeoO0pa3oBaHUI0O M NPHUMEHECHHUI0O B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATH TIPUYMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJlM3UpOBATh 3ajauy,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHus, HAXOAUTh apTyMEHTHI JJIsI I0Ka3aTeIhCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TONYYCHHBIE B XOJI€ pEIICHUS 3aJayd Pe3yJIbTaThl,
KPUTHYECKU OIIEHWBATh WX IOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYyIHMPOBAaTH COOCTBEHHBIC 3a/Jadydl B 00pa30OBATEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTh 3HaHUSA 1O (QU3UKEe B MPAKTHYECKYI0 001acTh
KHU3HENIEATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIpEAJIaraTb OpUTrMHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undopmanmeii:

BJIAJIETh HABBIKAMM IOJIy4€HHUs MHPOPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IIOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIPETAlNI0 MH(OPMALMU Pa3IUYHbIX BUAOB U (opM
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALINH;

UCMOJb30BaTh  CpPEeACTBA  MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3aIl[MOHHBIX
3aja4 ¢ coOI0eHNEM TPeOOBaHNN 3PTOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX MW AITHYCCKUX HOPM, HOPM HHG(OPMAIIMOHHOU
0e30macHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBHS:
OCYIIECTBIISITH OOIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIEATEIILHOCTH;
pacro3HaBaThb  MPEANOCHUIKA  KOH(MJIUKTHBIX CUTyallud MW  CMsr4ath
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUSA C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YICHA KOJUICKTUBA,

IIPUHAMATh LM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacnpenensiTh poid € YYETOM MHEHUU Y4YaCTHUKOB, OOCYXIaTh pE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KaXJOT0 YYaCTHUKA KOMaH/Abl B OOLTUI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLCHMWBATh HJIEU C IO3UMLUU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranu3anus:

CaMOCTOSATEIIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JIaCTH
GU3MKH W acCTPOHOMUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACYETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIUH B OOJACTH
($u3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBPHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3YyJbTaTOB U
OCHOBaHM;

UCIIOJIB30BaTh NMPUEMBI peuieKCUM JJisl OLIEHKH CUTyallud, BIOOpa BEpHOIO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PENICHUS 10 HX
CHI)KCHHUIO;

MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPH aHAIU3E pPEe3yIbTaTOB
TESATSIILHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATSIIHOCTH;

NpHU3HABaTh CBOE MPABO U MIPABO APYTHX HA OIMIUOKH.

B nporiecce mocTHKEHUS TNYHOCTHBIX PE3YIbTATOB OCBOCHUS MTPOTPAMMBI T10
buzuke [ ypoBHS cpeaHero oOlmiero oOpa3oBaHUsS Y O0OydYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUICKT, TIPE IO Iar afo I HiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIFOYAIOIIETO CITIOCOOHOCTh MTOHMUMATh CBOE AMOITMOHAIILHOEC
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHUE IPHHUMATh
OTBETCTBCHHOCTh 32 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJaliTUPOBAThCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO 1IeJIU U
ycIrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH MCXOJSl M3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLMOHATBHOE COCTOSIHHUE
IPYTuX, YYUTBIBATh €ro TMPH OCYIIECTBIECHUU OOIIEHHsS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIOCOOHOCTH BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K konmy o6yuenus B 10 kiacce npeaMeTHbIe pe3ynbTaThl Ha 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEPAX POIb U MeCTO (PU3UKK B (POpMUPOBAHUU
COBPEMEHHOM HAay4yHOM KAapTHUHBI MHpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3MUYECKUX MOJEICH:
MaTepHalibHas TOYKa, MHEePIMaIbHas CUCTeMa OTCYETA, aOCOMIOTHO TBEPIOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHMS BEIIECTBA U



ANEKTPOIMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSIMOIMHENHOE JBUKEHHUE,
CBOOOJHOE MaJ€HUE TeJl, IBKEHUE MO OKPYKHOCTH, WHEPLMS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX Te,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIaXKJEHUHU), TEIUIOBOE pPaBHOBECHE,
WCIIApEHNE, KOHJCHCALMS, IUIABICHUE, KPUCTAJUIM3ALMS, KUIIEHHE, BIIAXHOCTH
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a IPU €r0 HAarpeBaHWM B 3aKPBITOM COCYIE,
CBA3b MEXIy IapaMeTpaMH COCTOSIHUS Ta3a B M30IPOLIECCAX, ANEKTPU3ALMS TEll,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAaHUYECKOE JBUKEHUE, HCIOJIb3YS (PU3NUecKrue BETUYUHBI:
KOOpJIMHATA, NyTh, NEPEMEUIEHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, CHIIA,
UMITYJIbC Tela, KUHETUYECKasi dHEPrusi, MOTCHIMAIbHAsA YHEPTUsi, MEXaHW4YeCKas
pabora, MeXaHM4YecKass MOIIHOCTb; NPH ONUCAHUU NPABMWIBHO TPaKTOBAThH
(GU3UYECKU CMBICIT HCTOJB3YEMbIX BEJIUYMH, MX OOO3HAUCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEIIMUMHY C JAPYTUMU
BEJINYUHAMU;

ONUCHIBATh M3YUYEHHbIC TEIJIOBbIE CBOWCTBA TE€JI W TEIUIOBBIC SBJICHMS,
UCTIONBb3Yd (U3MYECKUE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETUYECKasi PHEPTUSI XaOTUUYECKOTO JBUKEHHS MOJEKYJ, CPEIHEKBaApaTHUYHas
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprusi, paboTa rasa,
KO3} (OUIIMEHT TMOJIE3HOTO JIEWCTBHSI TEIUIOBOTO JIBUTATENs; TPH OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (U3MUECKUI CMBICT MCHOJIB3YEMbIX BEJIWYUH, HX
00O3HAaYeHUsI W E€IUHUIBI, HAXOAUTh (QOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUYECHHBIEC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHe BETUUYHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIE, HANMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
OpU OINWCAHWM TPABWIBHO TPAKTOBAaTh (PU3WYECKUNA CMBICT HCIOJIB3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS W EIUHUIIBI; YyKa3blBaTb (DOPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMUupHOro tsarotenus, I, I u Il 3akonst HeroToHa,
3aKOH COXPaHCHUS MEXaHUYECKOM DSHEPruM, 3aKOH COXPAHEHUsI UMITYJIbCa,
MPUHIUI CYNEPNO3UIUHA CUJ, NPUHIUII PABHOMPABUS HHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYD TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPETHEN KMHETHYECKOW SHEPIUU TEIUIOBOTO ABWXKEHHUSI MOJIEKYH C
a0COIOTHOM TeMIlepaTypoi, EPBbI 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpPAaHCHUS
AJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIOBECHYIO
(GOpMyIHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaKEHUE U YCIOBUS (IpaHUIIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSICHSITh OCHOBHBIE MPUHIIUIIBI IEUCTBUSI MAILIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pazinyaTh YCJIOBHUS UX O€30MACHOIO MCMOJb30BaHUS B TOBCEIHEBHOU
KU3HU;

BBITIOJIHSITh DKCIIEPUMEHTBHI 10 HCCJIEAOBAHUIO (U3UYECKUX SIBICHUU W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, TPU ITOM
dbopmynupoBaTh nMpoodsIeMy/3aiady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEJIJIOKEHHOTO 000PY10BaHUs, MPOBOJAUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUST (DU3NUYECKUX BEJIIMYUH, MPU
ATOM BBIOMpPATh ONTHUMAIBHBIA CIIOCOO M3MEPEHUS] W HCIOJIb30BaTh W3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIIEOBAaTh  3aBUCUMOCTH  MEXAy  (U3UYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYMPOBATH YCTAHOBKY,
(bUKCUPOBAThH PE3YIbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIMUUH B BUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCICI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOro0 TpyAa MPU NMPOBEACHUU HCCIICAOBAaHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HUCCIIEIOBATEIbCKOH U TMPOEKTHOM
JIEATeIbHOCTH C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWUCTB U J1aOOPaTOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3a7aHHOW (U3HUYECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3MUYECKUe BETUYUHBI U (HOPMYIIBI,
HEOOXOUMBIE ISl €€ pellieHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3NUECKON BETUYUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4d: BBHICTPAUBATh JIOTHYECKU HEIIPOTHBOPEUNBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SBICHUS;

UCIIONB30BaTh NIPH PEIICHUH YY€OHBIX 3a/1a4 COBpEMEHHBIC HH(DOPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIMH U TIPEICTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJISAPHON WHGPOPMAINK, TOTYYECHHOW W3 Pa3IUYHBIX
WMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIIAJIA POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS 10 (PU3HKE B MTOBCETHEBHOW KU3HU JJISI
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbA U COOJIIOJCHUS HOPM 3KOJIOTMYECKOI0
MOBEJICHUS B OKPYKAIOIIEH CPEIE;



paboTath B TpyHNE C BBHIMOJTHCHHEM pPA3IUYHBIX COIMAIBHBIX POJEH,
IUIAaHUPOBATh padOTy TpyNIbl, palUMOHAIBHO pacCHpelnesiTh OOS3aHHOCTH U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHIAPTHBIX CHUTYyallUiX, aJleKBaTHO OIICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PEIIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koniy oOyuenus B 11 kiacce npeamMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

J€MOHCTPUPOBATh Ha MPUMEpPax Pojb U MECTO (U3UKH B (HOPMHUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AESATENbHOCTU JIOACH, IeJIOCTHOCTh U €IUHCTBO
¢u3ndyecKoll KapTUHBI MUPA;

YUUTHIBATh TPaAHUIBI TPUMCHCHHS W3YYEHHBIX (PU3MYECKUX MOJIEIICH:
TOYCYHBIN AICKTPUUYECKUHN 3apsijl, JIyd CBETa, TOUCHYHBII UCTOUYHUK CBETA, sSACpHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNb aTOMHOIO Sifjpa MpH pElIeHUH (PU3NYECKUX
3ajad4;

pacno3HaBaTh (pU3MYECKUe SABJICHHS (MPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DU3UKHU: AJIEKTpUUECKasi TPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBUSA TOKA, B3aUMOJCHCTBHUE
MarHuTOB, JJEKTPOMAarHWUTHas WHIYKIHUS, JACHCTBHE MAarHUTHOTO TIONS Ha
NPOBOAHUK C TOKOM W JBIDKYIIMHCS 3apsifl, SJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, TPSIMOJIMHEHHOE pACIPOCTPAHEHUE CBETa, OTPaKEHHE, MPEJOMIICHHUE,
uHTepdepennus, audpakuMs W MOJSpU3alUsg CBETa, JHUCIEpCUs CBeTa,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBlieHHE, BOZHUKHOBEHHE
JUHENYAaTOro CHeKTpa aToMa BOJOPOJA, €CTeCTBEHHas M HUCKYCCTBEHHas
PaMOaKTUBHOCTD;

OMKCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE,  DIEKTPUYECKYIO  TPOBOAMMOCTh  Ppa3M4YHBIX  Ccped) |
AJIIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI), MCTHONB3Ys (PU3NYECKUE BEIMYWHBI:
ANEKTPUUECKHUM 3apsjl, CHJIa TOKa, AJIEKTPHUUECKOE HANPSHKEHHE, AJIEKTPUUECKOe
COIPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIIAs cuiia, paboTa TOKa,
WHAYKIIMS MarHuTHOTO ToJisi, cuia Amrmepa, cuia JlopeHma, WHIYKTUBHOCTD
KaTyIIKW, SHEPrUsl AJIEKTPUUYECKOI0 M MAarHUTHOTO MOJieH, Mepuoa U 4acToTa
KonebaHuii B KoJeOaTeJbHOM KOHType, 3aps] U CuWla TOKa B Ipoliecce
TapMOHUYECKHX D3JEKTPOMArHUTHBIX KojJeOaHWH, (OKYyCHOE pacCTOsSHUE U
ONTHYECKAs] CHUJIA JIMH3BI, MPU ONMMCAHUM TPABWIBHO TPAKTOBATH (HhM3MUYECCKUI
CMBICIT HCIIOJNIB3yeMBIX BEIWYMH, WX OOO3HAUEHUS W EIWHUIGL, YKa3bIBaTh
(bopMyITBI, CBSA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMU BEIIMUNHAMU;
OMHCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS M TIPOIECCHI, HCIOIb3Ys
¢u3nuecKre BEIMYHUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
94acTOTa CBETAa, SHEPTHUS U UMITYJIbC (POTOHA, EPUOJT MOTypacnaaa, SHEPTUS CBSI3U



ATOMHBIX SIIEp, NPU OMUCAHUM TPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIOIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JAPYTMMU BeJIWYUHAMH,
BBIYUCIISITh 3HaUCHUE (DU3NYECKOU BEIMUHUHBI,

aHAJTU3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBICHUS, UCIOIL3Ysa (PU3MUECKue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATEILHOIO U MapajliIeIbHOTO
COCQMHEHUS IPOBOJHUKOB, 3akOH Jlxoynsa—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIMH, 3aKOH MPSMOJUHEHHOT0 PaclpOCTPAaHEHUS! CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, YpaBHeHHE OWHIITeHa s doTorddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAaHEHUS HMMITYJIbCa, 3aKOH COXpPaHEHUS
AIIEKTPUUYECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MAacCcOBOI0 4YHcia, MocTynatel bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, MpHu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAXEHHUE U YCJIOBHUS (TpaHUIlbI, OOJACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINIPaBJIECHUE BEKTOpPA MHAYKIIMM MAarHUTHOTO TOJIsl TIPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHME, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHl TI0 HCCIENIOBAaHUI0 (U3UUYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX U KOCBEHHBIX H3MEPEHUI: MpPU STOM
dbopmynupoBaTh MpoodiIeMy/3aaady U TUHIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYA0BaHUS, TPOBOJAUTH ONBIT U (POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC MU3MEPEHUS (DU3UUECKUX BEIUYUH, MPU
ATOM BBIOMPATH ONTUMAJBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh W3BECTHHIC
METOJIbI OLIEHKH MOTPEITHOCTEH U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DPM3MUECKUX BETUYMH C UCTIOIB30BAHUEM TIPSIMBIX
U3MEpPEHUN: TpU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJAE TAaOMUI] U TpaduKoB,
JenaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BAHUS;

coOmroaTh mpaBuiia 0€30MaCHOTO TpyJa MPHU MPOBEIACHUU HCCICAOBAHHI B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEIBCKON W MPOECKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1aDOPATOPHOTO
000opyI0BaHNS;

pemath pacy€THblE 3aJa4d C SBHO 3aJlaHHOW (PU3UYECKOM MOJETbIO,
UCIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHaM3a YCIOBHS 3aJlauu
BEIOWpATh (PU3NYECKYIO MOJECINb, BBIACIITh (PU3MUECKHE BEIMUUHBI U (hOPMYIIHI,
HEOOXOUMBbIE Jid €€ pEeIICHUs, MPOBOJUTh PAcdy€Thl M OLIEHUBATH PEaJbHOCTH
MOJIYYE€HHOI'0 3HaY€HUs (PU3NUECKON BEITUUUHBIL;



pellaTh KaYeCTBEHHbIE 3a1a4M: BBICTPAauBaTh JIOTUUYECKHA HEIPOTUBOPEYUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM HAa HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKue sIBICHUs;

MCIIOJIb30BATh TP PELICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE MHPOPMAIIMOHHBIE
TEXHOJIOTUHU I NOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUUA U IIPEACTABICHUS
y4eOHOM ¥ HAy4YHO-NIONYJSAPHOM HH(POPMALMH, TMOJIYYEHHOW U3 PpPa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3inyaTh yCIOBUA UX O€30MacHOr0 MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIIAJIA POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM JKU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ TpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMU, JJIsl COXPAHEHUS 310POBBSI U COOIIOACHUS HOPM IKOJIOTHYECKOTrO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

pabotaTh B TpYIIE C BBHIIOJHEHUEM pPA3UYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh PAa0OTy TPYyNINbl, PALUOHAIBHO PpacCHpPeleNsiTh OO0sI3aHHOCTU U
IUIAHUPOBATh JEATEIBHOCT B HECTAHAAPTHBIX CUTYalUAX, al€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4uecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/ie/ioB M TeM uugpoBbie
Ne n/m P Konrpoabsnbie | IIpakTnueckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/IbIl HAYUHOI'O ITO3HAHUA
bu6mmoreka [JOK
11 ) 2
VISHIEA B METOZGL HAYIHOTO HOSHAEI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
22 flumamuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bf72
Wtoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnunoreka [IOK
' Teopun https:/m.edsoo.ru/7f41bf72
bubnmoreka [JOK
3.2 10 1
OCHOBEI TPMO/IHHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELECTBA. 5 bu6nuoreka LIOK
' @Da30BbIE IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro o pazaeny

24

Paznea 4. QJIEKTPOAUHAMUKA

bu6mmoreka [JOK
4.1 3 10
fielTpocTatitia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYecKui TOK. TOkM B 12 bubnuoreka [IOK
' Pa3IMYHBIX CPENAX https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM uugpoBbie
Ne n/m P Kontpoasubie | Ilpakrnueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paznen 1. QJJIEKTPOAUHAMHUKA
11 MaruautHoe noJie. DIeKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' Kosie6anus https://m.edsoo.ru/7f41c97¢c
29 MexaHudecKkue 1 3JIEKTPOMArHUTHBIE 5 1 bubnuoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
2.3 Ornruka 10 3 bubmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJIbLHOCTH

OCHOBBI clieMaIbHOM TEOPUU bubnuoreka [IOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazpeny 4
Pazgen 4. KBAHTOBASI PU3UKA
41 DeMEeHTHI KBAHTOBOU OITUKU 6 Bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c



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

bubmuoreka [IOK
42 C 4
TPOCHHUE aToMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 A 5
TOMHOE PO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMeHTBl aCTPOHOMUU U acTpoU3NKU 7 Et?rfs?/?r?eiﬂtiﬁ?/fﬂlc%c
Hroro no pazaeny 7
Pazgen 6. OBOBIAIOILIEE IOBTOPEHUE

61 | OSoSuaiouee nostopeie ‘ S
Hroro mo pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE

Ne ara uudposbie

Tema ypoka Konrpoabnbie | IIpakruyeckue A op
n/m Bcero u3ydyeHusi | oOpa3oBaTejbHbIE

padoThI padoTbl
pecypcbl

®du3rKa — HayKa 0 MPUPO/IE.

1 Hayunsie MGTZI;BI HOI;HEHI/ISI 1 bubmiorexa OK

> https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MHUpa
Ponb 1 mecto ¢usuku B

9 (hopMUPOBaHUHU COBPEMEHHOM 1 bubnuoteka [IOK
Hay4HOU KapTUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AESITEILHOCTH JIOACH
Mexannueckoe OBMKEHHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bu6mmoreka [JOK
neroxkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IpsAMOTTMHENHOE 1 bubmuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEUHOE 1 bubnunoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢

5 CBoOoiHOE MajieHue. Y CKOpeHue 1 bubnunoreka [IOK
cBOOOTHOTO Ma/IeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe nBUXKEHUE.

P N bubmuoreka [IOK

7 JIBrKeHNE MaTepualbHON TOUKH 110 1

OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada



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

[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [IOK

8 lanunes. I/IHepquanLHHe CUCTEMBI htts://m.edsoo.ru/ff0c3bed
otcyerta. [lepBblii 3akoH HbproToHa
Macca tena. Cuna. [lpunnun

9 CYIEPIIO3UIIH CHJL. ]§)T0p0n“3aK0H brbamorexa HOK

B https://m.edsoo.ru/ff0c3be8
HproTona myist MaTepuanbHOW TOUKH

10 Tperun 3axon HeroToHa 1y1s bubmmoreka [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TAroteHus. Cuna

11 TskecTu. [lepBasg KocMudeckas brbmmorexa [TOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenus. Cuia COnpoTUBIICHUS MTPU bubnuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE 1 BpalaTeabHOE

1 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MoMeHT cuitbl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBECHUS TBEPIOIO Tela
Nmnynbc MaTepuanbHOM TOUKH,

15 CUCTEMBbI MaTE€PHAIIbHBIX TOUEK. bubnunoreka [IOK
Nmnynbc cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE JBUKEHHE

16 PaGoTa 1 MOIIIHOCTE CHUJIBL. bubnmoreka [JOK

Kunernueckas OHEPruia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MaTepualibHOIW TOuKHu. Teopema 00
U3MCHCHHNU KHHCTPI‘-ICCKOIYE)HGPFHH

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPTUS YIIPYro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas 3HEeprus Tena
BOJIM3H MOBEPXHOCTH 3EMITH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToTeHimanbHbIC U
HETIOTEHIIUaIbHbIe CHIIbI. CBS3b
paboTHl HEMOTEHIIUAITLHBIX CHJI C
M3MEHEHUEM MEXaHUUECKOH YHEPTUHU
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOU SHEPIUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabora
«MccnemoBanue CB3U pabOTHI CHUITBI
C MI3MEHCHHEM MEXaHHICCKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTSDKEHHUS PE3HHOBOTO KI'yTay

20

KonTtponbHas padoTa mo teme
«Kunematuka. JlnuHamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

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

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOI
Teopuu. bpoyHOBCKOE IBHKEHHE.

Auddysus

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTHI] BEIISCTBRA.
Moenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJIBIX TEN



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

23

Macca monekyn. Konnuecto
Bemectna. [locrosnnas ABoraapo

24

TermmoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[IIkasa remneparyp Llenscus

25

Wneansuernii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TeMIeparypa Kak Mmepa
CpelHEH KMHETUYECKON DHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3axon JlanpToHa. ['a30BBIC 3aKOHBI

28

JlabopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty TapaMeTpaMu COCTOSTHHS
Pa3peKEHHOTO raza

29

W3omporieccsl B uiealbHOM rase u
ux rpaduueckoe npecTaBlieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

Buyrpennsisa sneprus
TEPMOIUHAMHYECKOU CUCTEMBI U
crocoObl e€ n3mMenenus. Komuuectso
TEIUIOTHI U pabota. BHyTpeHHs s
SHEPrusi 0JTHOATOMHOTO UJEALHOTO
rasa

bubnuoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buas! Teruionepenaun

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nennHasg TEII0EMKOCTD BEILIECTBA.
KonnuecTBo TemnoTel npu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



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

Teruionepenave. AaquadaTHbIi
poIIecC

[1epBblii 3aKOH TEPMOIMHAMUKH U

bu6mmoreka [JOK

33
€ro NPUMEHEHHE K U30IpoLIEcCaMm https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs npo1ieccoB B
34 npupojie. Bropoii 3akoH bubmorexa [OK
PHPOJE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOIMHAMHUKH
35 [Tpunnun nevictus u KITJ{ bubmmoreka [JOK
TEIJIOBOM MallIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KITJ]
37 DKoJorH4ecKre MpooIeMbl
TETUTO3HEPT e THKH
O6006marmui ypok
38 <<MOJ'II:K J'II;IIl Haf};l()bnsnxa OcHOBBI bubmmoreia LIOK
YA ) https://m.edsoo.ru/ff0c6938
TEPMOAUHAMHUKI
KounTponbHas paboTa no teme
39 «Monexymnspras puzuka. OCHOBBI bubmmorexa [IOK
YIIIP ' https://m.edsoo.ru/ff0c6a50
TEPMOAUHAMHUKI
40 [TapooOpa3zoBanue U KOHJCHCALIUSL. bubmuoreka [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS
41 BJIAXXHOCTB BO3ayxa. HacbleHHBINI bubnnorexa [JOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe Teno. Kpucramumueckue n
amop(dHbIe Teraa. AHU30TPOIHS
. bubmuoreka [IOK
42 CBOMCTB KpHuCTaLIOB. JKunkue

KpuCTaJlJIbl. COBpCMeHHBIC
MaTcepualibl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[nnaBneHue v KpucTAIIU3aLUSL.

bubmuoreka [IOK

43 VYenbHasg TEIUIOTA IUIABICHU.
A https://m.edsoo.ru/ff0c6708
CyOnumanus
bu6mmoreka [JOK
44 VYpaBHEHME TEIOBOro 0anaHca
p https://m.edsoo.ru/ff0c6820
DiexTpu3alus Tell. DIEKTPUIECKUN
45 3aps p}lBalllan a DJIeKT I/IqIG)CKI/IX brbmmorexa [TOK
PAL. a P https://m.edsoo.ru/ffOc6bcc
3apsiIoB
IIpoBOIHUKH, TUDIEKTPUKU U
46 nfn OBOJHUKHU 3aKEH bubmmorexa LHOK
yip ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS IEKTPUIECKOTO 3apsiia
B3anmoencreue 3apsaoB. 3akoH
47 Kynona. TouyedHbIn 3JIEKTPUUECKUN bubmmorexa [JOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsxk€HHOCTh 2JIEKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnnoreka [IOK
AJIEKTpUYECKUX Nojieu. JInnuu https://m.edsoo.ru/ff0c6df2
HaPsSHKEHHOCTH
PaboTa cui1 3eKTpocTaTHueCcKOro
49 noJs. [loren I/IaJ'Ip Pa3Hocts bubmorexa IOK
' At https://m.edsoo.ru/ff0c6f00
HOTEHLIUAJIOB
IIpoBOAHUKY U TUDIIEKTPUKHU B
P P bubnuoreka [IOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpoOHUIIAEMOCTh
N b K
51 OnexrpoeéMkocTs. KonnencaTop nomorexa LO

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsKEHHOTO KOHJIGHCATopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopnast pabota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT 1EWCTBUS 1 TIPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTro IpHHTEpa.
DnexTpocTaTHuecKas 3alura.
3azeMIiIeHHe AEeKTPOnprOopoB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma Ji1st
Y4acTKa LeNnH

56

[TocnenoBarenpHOE, MapaljieNbHOE,
CMEIIIaHHOE COEAUHEHUE
poBOAHHUKOB. JIaboparopHas
pabota «/3ydyeHue cMelmaHHoro
COEJIMHEHUS PE3UCTOPOBY»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTD
3JIEKTPUYECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3akon OMa U1 OTHOM (3aMKHYTOM )
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C uCTOUHMKA TOKA U
€ro BHYTPEHHETr0 CONPOTUBIICHHS»

0.5

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



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

KonTtponsHas paboTa 1o reme
"DnexkTpoauHamuka /
Bcepoccuiickas nposepodHas
pabota

bubmuoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o06maromuii ypok
«DNEKTPOIMHAMHKAY /
Bcepoccniickas npoBepouHas
pabora

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

61

DneKTpOHHas MPOBOJUMOCTb
TBEP/BIX METAJIIIOB. 3ABUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
TeMIiepaTypbl. CBEpXIpOBOIMMOCTb

62

DIJIEKTPUYECKUHU TOK B BAKyyMe.
CBoWCTBA AJIEKTPOHHBIX ITYYKOB

63

[TonynpoBoAHUKH, NX COOCTBEHHAs
Y IpUMECHas TPOBOAUMOCTD.
CowucTBa p—N-niepexoa.
[TonynpoBoAHUKOBBIE TPHOOPHI

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

64

DJIEKTPUYECKUHU TOK B paCTBOPAX U
pacriaBax 3JeKTPOJIUTOB.
DIEeKTPOIUTHYECKAs JUCCOLUALMS.
DIeKTpoIn3

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

65

DJIEKTPUYECKUU TOK B razax.
CaMOCTOSITENLHBIN U
HECAMOCTOSITEIIbHBIN Pa3PsAL.
Monnus. I1na3zma

bu6nmroreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuuecKkue npuoopsl u
YCTPOMCTBA U UX IPAKTUYECKOE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

npuMeHeHue. [IpaBuiia TeXHUKU
0€e30I1aCHOCTH

O6o06menwne. [Ipoepounas padora

67 0 TeMe «JEKTPOCTATHKA. 1 bubnuorexa [IOK
[ToCcTOSIHHBIN 3JIEKTPUYECKUI TOK. https://m.edsoo.ru/ff0c8a8a
Toxu B pa3nu4HbIX cpegax»
bubmmoreka [JOK
K
68 OHTPO/IBHAA paboTa https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO HACOB 10 68

[TPOI'PAMME



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

11 KJIACC

Kosn4yecTBO 4acoB DJIeKTPOHHbIE
[
Jrj;n Tema ypoka Bcero Kontpoabneie | - Hpakriieckue i[:;:el{l/[ﬂ :)I;Ig)::())l;:feﬂbﬂble
padoThI padoThI pecypest
[TocTostHHBIC MarHUTHI U UX

1 B3auMo/ieiicTBrue. MarHuTHOE I0JIE. 1 bubmmoreka [JOK
BexTop MarHUTHOM MHAYKIIMH. https://m.edsoo.ru/ff0c9778
JInHMY MarHUTHOW WHTyKITUU
MarauTHO€ 1noJie MpOBOTHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubnuoteka [IOK
B3anmopeiicTBre MpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnas pabota «3ydenue

3 MaFHETHOEO noiﬂ KaTyIHKI/IYICI 1 1 bubmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBe MarHuTHOTO IOJIA Ha
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHas pabota 1 1 bubnunoreka [IOK
«HccaenoBanue nelcTBUA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JlelicTBME MarHuTHOTO MOJIA Ha

5 JBUKYILYIOCS 3apSKEHHYIO 1 bu6nuoreka LIOK
yactuny. Cuna Jlopena. Pabota https://m.edsoo.ru/ff0c9df4
cunbl Jlopenua

5 DNEeKTpOMarHuTHask UHIYKIUSI. 1

[ToTok BekTOpa MarHUTHOM



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

uaaykuu. IC uaaykuuu. 3aKoH
ANIEKTPOMArHUTHOUW MHTYKIIHH
®dapagnes

JlabopaTopHas pabota
«HccnenoBanue sSBIEHUA
SHCKTpOMaFHI/ITHOI\/JI UHAYKIOUW)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEePrus
MAarHUTHOTO TOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MAarHATHL,
JJIEKTPOMArHHUTBI,
NIEKTPOABUIaTENb, YCKOPUTEIH
JJIEMEHTApHBIX YaCTHII,
MHIYKIIAOHHAs 11eYb

10

O6o06maromuii ypok «MarauTHoOe
noJie. DIEKTpOMarHUTHAS
WHTYKIIHSD

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

11

KonTponsHas paboTa no teme
«MarauTHoe mouie.
DNEeKTPOMAarHUTHAS UHAYKIIHS

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

12

CB0060IHBIE MEXaHUYECKUE
kosebanus. ['apmonnueckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJICOAHUIH.
[IpeBpaienue s3Hepruu

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



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

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
repuoaa MaJIbIX KOJebaHuii rpysa
Ha HUTH OT JUTMHBI HUTH U MacChI

rpy3a»

14

KonebarenbHbIW KOHTYP.
CB0OOIHBIE 3TIEKTPOMArHUTHbIE
KoJieOaHus B UAEATbHOM
KoJie0aTeIbHOM KOHTYpe. AHAJIOTHs
MEXTy MEXaHHUECKUMU H
AIIEKTPOMArHUTHBIMH KOJICOaHUSIMH

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

15

®opmyna Tomcona. 3akoH
COXpPaHEHUS YHEPTHUHU B UI€aTTbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxaromux
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHHS

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

17

[TepeMeHHBIN TOK.

CI/IHYCOI/I,Z[aJIBHBII/IVHepeMeHHLII/IVTOK.

MOoIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYHOE U JICUCTBYIOIIICE
3HAUEHUE CHUIIBI TOKA Y HAIIPSHKEHUS

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

18

Tpaucdopmarop. I[TpoussonacTso,
nepeaaya u norpedieHue
JJIEKTPUYECKOHN SHEPTUH

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE HIIEKTPUYECKOTO

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



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

3BOHKA, F€HEpaTOpa IEPEMEHHOTO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKU IIPU
IIPOMU3BOICTBE 3JIEKTPOIHEPTUHL.

20 KyneTypa ucnonb3oBanus
3JIEKTPOSHEPTUHU B TIOBCEAHEBHON
KUZHU
MexaHu4ecKre BOJIHBI, yCIOBUS

acripoctpanenus. [lepuon.
21 I()?KopIZ)(;prpacnpo(;TpaieHI/Isl u bubmmoreia LIOK
https://m.edsoo.ru/ffOcca54

JUTMHA BOJIHBL. [lonepeyunblie u
MIPO/I0IHHBIE BOJHBI

29 3ByK. CKOpOCTB 3ByKa. [ pOMKOCTh bubnuoreka [IOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJIHBI, HX

23 CBOMCTBA U cKopocTh. [1kana Bubnmorexa LIOK

https://m.edsoo.ru/ffOccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagOCBSI3U U

24 TeJeBuIeHus. Pa3Butue cpecT
cBs3u. Pagmonoxkarus

o5 Kontponsnas padota «Konebanus u bubnunoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonmHeitHOE pacpoCTpaHEeHUe

26 CBETa B OJJTHOPOJHOMU cpee. bubnunoreka [JOK

TodeuHbIil HCTOYHUK CBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



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

OTtpaxxeHue cBera. 3aKOHbI

bubmuoreka IIOK

27 OTpaCHI C]ieTa' Hocrpoetne https://m.edsoo.ru/ffOcd4e0
M300paykeHUH B TUIOCKOM 3€pKaje
[Ipenomiienue csera. [losHoe

o8 BHYTPEHHEE OTpaKEHUE. bubnuoreka [IOK
[IpenenbHBIH yroJ MoJIHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS

29 JlabopaTtopHas padoTa «3mepenue bubnuoteka [IOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue u3oOpaxeHuit

30 B JiH3e. DopMyIita TOHKOW JTIMH3EI. brbmmorexa [TOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JuH3bI
JlabopaTopHas pabora

31 «MccnenoBanue CBOUCTB
M300pakKeHUH B JIMH3aX)
Hucnepcus ceta. CiioXKHBIN COCTaB

32 oemoro ceeta. LIget. JlabopaTtopHas
paborta «HabmoaeHune nucrnepcuu
CBETa»

33 Wnrepdepennus cera. Audpakuus bubnunoreka [IOK
cBera. Jludpakunonnas pemerka https://m.edsoo.ru/ffOced22

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBeta https://m.edsoo.ru/ff0cf02e
OnTryeckue mpuOOPHI U YCTPOUCTBA

35 U YCIIOBUS MX 0€301acHOTO
MIPUMEHEHHS

36 I'panu1el npumMeHUMOCTH bubnuoreka [IOK

KJIaCCUYECKOW MEXaHHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynaTel cienuaabHOU TEOPUH

OTHOCHUTEJILHOCTH
OTHOCUTETHLHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe]JICHIE bubmmorexa [OK
P ' https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JTTUHBI
DOHeprus U UMITYIIbC
38 penaTUBUCTCKOW yacTHlbl. CBs3b bubnuoreka [IOK
MAaCCHI C SHEPIUEU U UMITYJIBCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponasnas paborta «Onrtuka.
39 OCHOBBI CIIeITUATBHON TEOPUHN brbmmorexa [TOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH
40 ®otonsl. Popmyna [1nanka. bubnuoreka [IOK
DHeprusi 1 UMIYJbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHNE BuG 10K
nonmoTexa
41 otoaddekra. OnbiTol A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTtodrdhdexra. YpaBHeHHE
- - bu6mmoreka [JOK
42 OwunmrerHa s hotodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dporospdexra
JHasnenue ceera. Onsithl [1. H.
43 JlebeneBa. XUMHYECKOE IEUCTBUE bubnnorexa [JOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoucTBa U
m MPaKTUYECKOe MPUMEHEHHE:

(boTOdMEMEHT, HOTONATUHK,
COJIHeYHas baTapesi, CBETOIUO]T



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

Permrenue 3amau mo teMe «IJIEMEHTHI

bubmuoreka IIOK

45 KBaHTOBOM ONTHUKW https://m.edsoo.ru/ff0d0302
Mogenb aroma Tomcona. OnbITHI

46 Pesepdopna o paccesiauio o- bramorexa HOK

https://m.edsoo.ru/ff0d091a
yacTtull. [lnanerapHas Moaenb aToma
bubmmoreka [JOK

41 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornomnieHue GoToHOB

48 IIpY IIEPEXOJE aTOMa € OJTHOTO bubnuoreka [IOK
YPOBHSI SJHEPTUM Ha APYroil. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrie cBovicTBa yacTHIl. BoTHEBI

49 ne bpowuis. KopnyckyisipHo- bubnuoreka [IOK
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3TyYCHUE
OTKpBITHE PATMOAKTUBHOCTH.

50 OmnbrTel Pezepdopaa mo bubnuoreka [IOK
OIPEEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITy4EHUS
CeowucTtBa anbda-, 6era-, ramma-

51 u3nydeHus. BiausHue
PaIMOaKTUBHOCTH Ha KMBBIE
OpTraHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA.

59 N3otonsl. Anbda-pacna. bu6nuoreka LIOK

ONEKTPOHHBIM U IO3UTPOHHBIN
Oera-pacnaj. ["aMMa-u3iydenue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HYKJIOHOB B s/IpeE.
SnepuHeie peakuuu. AnepHbd
peaktop. [IpoGieMbl, IEpCIIEKTHUBHI,
9KOJIOTMYECKUE aCIEKThI JIEPHON
SHEPreTUKU

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

54

OnemeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTO 1l HAOTIOICHUS U
perucTpaiyu 3MeMEHTapHbIX
yactull. Kpyrisiii cron
«DyHIaMEHTATIBHBIE
B3aUMOJEUCTBHA. EQUHCTBO
(bu3nuecKou KapTUHBI MUpa»

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

55

DTanbl pa3BUTHS aCTPOHOMUU.
[IpuxnagHo€ U MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMH. Bun
3BE3MHOTO HeOa. Co3Be3us, ipKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOEC
nBmkenue. CoJIHEUHAs cUCTeMa

56

Connne. ConHeuHas akTUBHOCTb.
Hctounuk suepruu CoJiHIa U 3B€3]1

57

3BE3b1, UX OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/bI INIABHOU
MOCJIEeI0BATENbHOCTU. BHyTpeHHee
cTpoenue 38€31. COBpeMEHHBIE
MPEJCTABIECHUS O IPOUCXOKIECHUU U
sBosonK CoJTHIA U 3BE3]T

58

Mneunsid [1yrs — Hamma
T"'amakTuka. Ilonoxxenue u
nerokenne Comnnia B [NamakTuke.



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

lNanakTuku. YepHbIE OBIPHI B Apax
TJIAKTHK

59

Bcenennas. Paz0eranue raakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe nznydyenue.
Meraranaktuka

60

Hepemennsie npooiaembl
aCTPOHOMHHU

61

KonTtponbHas padbota « 31eMeHThI
aCTPOHOMHUU U aCTPO(PHUIUKI

62

O606maromuii ypok. Ponb dpuzuxu
1 aCTpOHOMUH B BKOHOMI/I‘ICCKOfl,
TEXHOJIOTHYSCKOM, COITHAIbHON 1
ATUYECKOH chepax nesTeTbHOCTH
YeJI0BeKa

63

O6o06matomuii ypok. Posib u MecTo
(U3HUKHN 1 aCTPOHOMHUH B
COBPEMEHHOM HAY4YHOU KapTUHE
Mupa

64

O606maromuit ypox. Ponb
(bu3nyecKoit Teopun B
(hopMHUPOBaHKMH IIPEICTABICHUI O
(u3HUYECKON KapTHHE MHpa

65

Ob6o06maromuit ypok. Mecto
(bu3MUECKOi KapTUHBI MHpa B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTAaBICHUN O IPUPOJIE




O0600611eHre. MarHUTHOE I10JIE.

66 1
DJIeKTPOMArHUTHAS MHYKIIUS
67 MTorosasa KOHTpPonbHas paboTa
O6o06menne. KBantoBas pusmka.
bu6mmoreka [JOK
68 DneMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpopU3NKU
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEIHEr0 001Iero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TMpuUMepax pojib U MeCcTo (U3UKH B
GbOpMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON AEATEINBHOCTH

monen

10.2

VY4uThIBaTh TPaHULbl IPUMEHEHHS U3YYEHHBIX (PU3NUYECKUX MOJIEIEH:
MaTepHuaibHas TOYKa, MHEpIHalbHas CHUCTeMa OTCYETa, abCOIIOTHO
TBEPJOE TEJIO0, UACAIBHBIN I'a3; MOJEIH CTPOCHUS ra30B, KUIAKOCTEN U
TBEPABIX TEJ, TOYEYHBIM DJIEKTPUYECKUU 3apsA]l — IpPU PELICHUU

bu3ndecKux 3a1a4

10.3

PacnioznaBate ¢uznueckue siBieHus (Mpoluecchl) 1 0ObICHATh UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISPHO-KMHETHYECKON TEopuu
CTpOEHHUSl BeIleCTBa M  D3JCKTPOJUMHAMHUKH: pPaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBH)KEHUE, CBOOOTHOE Ma/ieHue
TeN, ABWKEHUE IO OKPY)KHOCTH, WHEpLHUS, B3aUMOJIECHCTBUE TEI;
muddy3us, OpOyYHOBCKOE JBWIKEHHUE, CTPOCHHE IKUIKOCTEH W
TBEPABIX TeJl, U3MEHEeHHe o00béMa Tel TNpU  HarpeBaHUU
(oxyakieHnu), TEIUIOBOE paBHOBECHE, HCIIApEHHE, KOHJEHCAlMs,
IUTaBJIGHUE, KpPUCTAIM3alusl, KHIIEHHWE, BJIAXHOCTh BO31yXa,
MOBBIIICHUE JaBJICHUS Ta3a MpPU €ro HarpeBaHWU B 3aKPHITOM
cocyle, CBsA3b MEXIy T[apamMeTpaMud COCTOSIHUSL raza B

H30IIpoHecCax; JICKTPHU3aluAa TCI, B3aHMOHeﬁCTBHe 3apsa10B

10.4

OmnuceiBaTh MEXaHUYECKOE [JBW)KEHUE, HCHOJb3ysd (uznyeckue
BEJIMYMHBI: KOOPANUHATA, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
macca Teja, CHIa, UMIIYJbC Tela, KUHETHYeCKas SHeprus,
NOTEHIMabHasl JHEprus, MeXaHudeckas paboTa, MeXaHWdecKas
MOIITHOCTh; TNpPH OMNHMCAHUHU IPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICJI HCIOJIB3YEMBIX BEIWYMH, UX O0O003HAUEHUS M EIUHMIIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUNHY

C ApYIriMH BCINYUHAMU




10.5

OnwuchiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI M TEIUIOBBIC
SIBIICHUS, HCIIOJIb3ys (PU3MUECKUE BEJIMYMHBI: JaBJICHHE rasa,
TEMIepaTypa, CpEIHSIS KHHETHYECKas SHEPrHs XaOTHYECKOTrO
JBW)KCHUS MOJICKYJ, CpEIHEKBaJpaTU4YHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIJIOTHI, BHYTPEHHssA OHeprus, paboTa rasa,
KOA(PQUIIUEHT TOJIE3HOTO JACWCTBHS TEIJIOBOTO JIBUTATEIS; IPHU
ONMKMCAaHWKM  MPAaBWJIBHO  TPAaKTOBaTh  (PU3MYCCKUH  CMBICI
UCIIOJIb3YEMbIX BEJIHYMH, WX O0O3HAUCHHS W CIUHHIIBI, HAXOIUTH
(GopMyIbl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYIO BEIHYHMHY C

JPYIrMMU BEJIMYUHAM

10.6

OnuceiBaTh U3y4EHHBIE JJIEKTPUYECKHE CBOICTBA BemlecTBa U
JNIEKTpUYECcKHe SBIEHUS (TPOIECChl), HCMONb3yd (U3NYECKUE
BEJIMYMHBL:  DJIGKTPUYECKHM  3apsia,  DJIEKTpUUECKoe  IMoJIe,
HanpspKEHHOCTh  TMOJISI, TOTEHLHAN, Pa3HOCTh MOTEHIHMANIOB; MpHU
ONHMCAaHWM  TMPABUIBHO  TPAKTOBaTh  (PU3MYECKUH  CMBICT
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS U €IUHHIIBI; YKa3bIBaTh
(bopMyIIbL, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETUYUHY C IPYTUMU

BEIIMYMHaAMH

10.7

aHATM3UPOBATh (U3UYECKUE TPOIECCHI W  SIBICHHS, HCIOJIb3Ys
¢du3nveckre 3aKOHBI U TPUHIIMITBL: 3aKOH BCEMUPHOTO TATOTCHUS, I,
Il u 111 3akoHsr HhrOTOHA, 3aKOH COXpaHEHUST MEXaHUYECKOUW SHEPTHH,
3aKOH COXPaHCHHS UMITYJIbCA, TIPUHITHIT CYTIEPIIO3HUIINN CHII, IIPHHIIATT
pPaBHOIIPABHSI HMHEPUUAIBHBIX CHCTEM OTCYETa; MOJCKYISPHO-
KAHETHUYECKYIO TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpelHel KWHETHYECKOW SHEPrHH TEIUIOBOTO JBIKECHHUS MOJIEKYI C
a0COJIIOTHOW TEMITepaTypoid, IEPBhIA 3aKOH TEPMOJIMHAMUKH; 3aKOH
COXpaHEHHS D3JICKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3ToM
paz3iinyarh CJIOBECHYIO OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe

BBIP2YKEHUE U YCIOBHS (TpaHUIlbl, 00IaCTH) MPUMEHUMOCTH

10.8

OOBICHATE OCHOBHBIE IMPHUHIUIIBI HeﬁCTBHH MallluH, HpI/I60p0B u
TCXHHUYCCKHUX YCTpOﬁCTB; pa3jm4atb yCJIOBHUSA HX 0e30ImacHoro

HCIIOJIBb30BaHHs B HOBCGﬂHeBHOﬁ KHN3HU

10.9

BBINOMHATE SKCIEPUMEHTHI IO UCCIIE0OBAHUIO (PU3NUECKUX SIBIICHUI
U TIPOLIECCOB C MCIOJBb30BAHUEM INPSAMBIX U KOCBEHHBIX M3MEPEHUH;
npu 3ToM (popMyaHpoBaTh npodiiemMy (3a1auy) ¥ TUIIOTE3y Y4eOHOTO
JKCIEpUMEHTa,  coOMpaTh  YCTaHOBKY M3  NPEII0KEHHOTO

O60py&OBaHI/IH, IMPOBOAUTD OIIBIT U (I)OpMy.HI/IpOBaTB BBIBO/JBI




10.10

OcymecTBiATh TpsSIMbIE W KOCBEHHBIE HM3MEPEHHS (U3NYECKUX
BEJIMYMH; IIPH 3TOM BBIOMPATh ONTHMAIBHBIA CIIOCOO M3MEpEeHHs U

HCII0JIB30BaTh U3BCCTHBIC MCTOAbI OLICHKU HOI‘peIlIHOCTefl H3MepeHHﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIUYMHAMU C
UCIIOJIb30BAHUEM MPSAMBIX M3MEPEHMI; IMPU ITOM KOHCTPYHPOBATb
YCTAaHOBKY, (DMKCHUPOBATh pPE3YJIbTaThl MOJYYCHHON 3aBUCHMOCTH
(u3UUecKnX BEIMYHMH B BUJIE TaOIHII ¥ TpadUKOB, A€TaTh BEIBOIBI 110

pe3ysibTaTaM MCCIIEI0BaHUs

10.12

CobOmomath mpaBwiia 0e€30MacHOrO TpyJda TMpU  IPOBEJIECHUU
UCCIIEIOBAaHUI B paMKax Y4eOHOTro SKCIIEpUMEHTa, Y4eOHO-
HCCJIEI0BATENIBCKOM U IPOEKTHOU JEATENBHOCTH C HUCIOJIb30BAaHUEM

M3MEPUTEIILHBIX YCTPONCTB U JIA0OPATOPHOTO 000PYIOBAHUS

10.13

Pemrats pacuérHple 3a7a4n ¢ SIBHO 33/IaHHON (DPU3UYECKON MOJIEIbIO,
WCTONb3ys (M3MUECKHEe 3aKOHBI W MPUHIMIBI; HA OCHOBE aHajIM3a
yCIOBUSL 3a7auyd  BBIOMpaTh (U3NYECKYI0 MOJEb, BBIICIATH
¢uznyeckue BeIMUUHbI U (OPMYIIbl, HEOOXOAUMBIE IS €€ pelieHus,
MPOBOJUTH PAacdy€Tbl M OLEHHBATh PEAITbHOCTh MOJIYYEHHOTO

3HaYeHUS] PU3NYECKON BEITUYMHBI

10.14

Pemarp  kayecTBeHHbIE  3aJauyd:  BBICTpPAUBaTh  JIOTUYECKH
HENPOTUBOPEUHMBYIO LIETIOUKY PACCYKJIEHUI C OMOPOil Ha N3y4yeHHbIE

3aKOHBI, 3aKOHOMCPHOCTHU U Q)HSH‘ICCKHG SABJICHUA

10.15

Hcnonb3oBaTh Mpu peHIeHHH Y4YeOHBIX 3a/Jad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTUU IJIsl TOHUCKA, CTPYKTYpUpPOBAHUS,
UHTEPIIPETallMd U TPEJICTaBICHUS Y4eOHOW M HAy4YHO-TOMYISIPHOMN
uH(bOpPMaIK, TOTYYSHHON U3 Pa3IMYHBbIX HICTOYHUKOB; KPUTUYECKU

aHAIM3UPOBATH MOJIy4aeMyI0 HHPOPMALIUIO

10.16

[IpuBoUTH mpUMEPHI BKIAAa POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHHUKH U TEXHOJIOTHI

10.17

Hcnonn3oBarh TCOPCTUYCCKUEC 3HAHHA IIO (bHSPIKC B HOBCGHHGBHOﬁ
KU3HHU OJId obecrneyeHnss 0e30MMaCHOCTH IIpr 06paH_[eHI/II/I C
HpI/I60paMI/I n TCXHUYCCKUMH YCTPOﬁCTBaMH, A1 COXpaHCHUA
300POBbA U CO6J'IIOI[€HI/I$I HOPpM DJKOJIOTMYCCKOro IIOBCACHUA B

OKpYy»Karollen cpeze

10.18

PaboTaTh B rpyriie ¢ BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ PabOTy TpyNIbl, palMOHAIBHO  PaCHpeNessTh

0053aHHOCTU H IJIaHUPOBATL ACATCIIBHOCTL B HCCTAHIAAPTHBIX




CUTyalludX, aJCKBATHO OLCHHBATL BKJIAA KaXXJI0ro M3 YYaCTHHUKOB

IPYyINIbl B PELLIEHUE pacCMaTpUBaeMOM IpoOIeMbl

11 KJIIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CPEITHEr0 001Iero 00pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTo (U3MKU B
GbopMHUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI MHPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOU JIEATETbHOCTH

JIOAEH, EIOCTHOCTh U €UHCTBO (PU3UYECKOI KapTUHBI MUpa

11.2

Y4uTHIBaTh TPAaHUILIBI TPUMEHEHHSI N3YUYEHHBIX (PU3HMUECKUX MO/IeIei:
TOYEYHBIN JIEKTPUUECKUI 3apsl, AIepHas MOJENb aTOMa, HyKJIOHHAs

MOJIeNIb aTOMHOTO si/ipa MPpH pelIeHnu GU3NYECKUX 3a7a4

11.3

Pacnio3znaBate ¢puznueckue siBieHus (Mpouecchl) U 0OBSICHITHh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJWHAMUKA W  KBAaHTOBOW  (DM3UKH:
JNeKTpuYecKkas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE  JEWUCTBUA  TOKa,  B3aUMOJEHUCTBHE  MAarHMTOB,
JJNIEKTPOMArHUTHasE WHIYKLMS, J€HCTBME MArHUTHOTO TOJS Ha
OPOBOJAHUK C TOKOM M JBIKYLIMHCS 3apsl, 3JIEKTPOMarHUTHbBIE
Koje0aHusT U BOJHBI, HPSIMOJMHEWHOE paclpoCTpaHEHUE CBETa,
OTpakeHHe, MpeJoMiieHue, uHTepepeHus, audpakuus U
NoJIApU3alus CBEeTa, JUCIepCcus cBeta, (GoTornekTpudeckuil adext
(boTodpdexT), cBETOBOE AaBJICHHE, BO3ZHUKHOBEHHE JUHEHYATOTO
CIEKTpa aroMa BOJOPOJa, €eCTECTBEHHAass M MCKYCCTBEHHAs

paanuOaKTUBHOCTb

11.4

OnuceiBaTh HW3yY€HHBIE CBOMCTBA BeEIIECTBA (DJIEKTPUUYECKUE,
MarHUTHBIE, ONITUYECKHUE, HIIEKTPUUECKYIO TPOBOAUMOCTh Pa3IMYHbIX
Cpel) ¥ DJIEKTPOMAarHUTHBIE SBJICHUS (IIPOLIECCHI), HCHOJb3YS
duznyeckue BENUYMHBI: DIEKTPUUECKUW 3apsl, cujla TOKa,
JJIEKTPUYECKOE  HANPSIKEHHE, DIIEKTPUUECKOE COIPOTUBIICHUE,
pasHocTh noteHimanos, J/IC, pabota Toka, HHIYKIMS MarHUTHOTO
noyisg, cuna Awmmepa, cuia JlopeHra, WHAYKTUBHOCTH KAaTYIIKH,
SHEPTHs 3JIEKTPUUYECKOrO0 WU MAarHUTHOTO MOJIEH, MepUoJl U 4acToTa
KoJe0aHui B KoJieOaTeTbHOM KOHTYpE, 3apsi/l U CHJia TOKa B TIpoliecce

TapMOHUYCCKHUX OJICKTPOMAIrHUTHBIX I(OJ'IC63.HHI>1, (I)OKYCHOC




pacCTOsIHUE U ONTUYECKAas CUJIA JIMH3BI, IIPU ONUCAHUU IPABUIILHO
TPAaKTOBaTh (U3MUECKUH CMBICI HCHOJB3YEMBIX BEJIWYHH, WX
0003HAuEHHUs] W EIUHMIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOLINE

JAHHYIO (PU3MUYECKYIO BEIUYHHY C IPYTHMHU BEIUYNHAMU

11.5

OnuceiBaTh M3y4YEHHbIE KBAHTOBbIE SBJICHHS M  IPOLECCHI,
UCTIONB3YS (pU3MUYECKHe BEIMYMHBI: CKOPOCTh AIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M 4acTOTa CBETA, SHEPTUS U UMITYJIbC (HOTOHA,
IIEPHOJI TI0JIypacIaia, SHEPrus CBS3H aTOMHBIX sJIep; PU ONHCAHUM
OPaBWIBHO  TPAKTOBaTh  (PU3WYECKHI  CMBICI  UCHOJb3YEMbIX
BEJIMYMH, MX OO0OO3HAuY€HUs M EJUHMIBI; YKa3blBaTh (HOPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIWYUHY C JAPYrHUMHU

BEJIMYNHaAMU, BBIYUCIAThE 3HAYCHUC q)HSHqGCKOfI BCJIMYUHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOLECCHl U SBJICHUS, HCIOJb3Ys
(1)I/ISI/II-IGCKI/IG 3aKOHBI n MMPUHIMUIIBIL: 3aKOH OMa, 3aKOHBI
MOCJIE0OBATENILHOTO M MapaieIbHOTO COEAMHEHHS MPOBOJHUKOB,
3akoH JIxxoyinsa — JIeHna, 3aK0H 2J€KTPOMarHUTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHENHOTO PaclpoCTpaHeHHsI CBETa, 3aKOHbI OTPAKEHUS CBETa,
3aKOHbl ~TIPEJIOMJIEHUS CBETa, YypaBHEHHUE OHWHIITEHHA IS
doToadekra, 3aKOH COXpaHEHHS DHEPTUH, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXpaHEHMsI JJIEKTPUYECKOTO 3apsijia, 3aKoH
COXpPAaHEHHS MaccoBOrO  umcia, mnocTynatel bopa, 3akoH
PaAMOaKTUBHOIO pacmaja; TMpu 3TOM pa3inyaTh CJIOBECHYIO
bopMynupOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BHIPAKEHUE U YCIOBUS

(TpaHuIibl, 00J1aCTH) MPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HaIlpaBJICHUEC BCKTOpa HWHAYKIHMK MAardMTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

CTpOI/ITB Hn OIIMChIBAThb I/I306pa)K€HI/IC, co31aBacMO€ IIJIOCKHM

3€pKajoM, TOHKOU JIUH30M

11.9

BBINONHATE SKCIEPUMEHTHI TI0 UCCIICA0OBAHUIO (PU3MYECKHUX SBICHUI
U MPOLIECCOB C HMCIOJIB30BAHUEM TPSMBIX U KOCBEHHBIX H3MEPCHHUIA,
npu 3ToM (GopMyIupoBaTh Ipobdiemy (3agaqy) U TUIIOTe3y y4eOHOTO
JKCMIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIOKEHHOTO

O60p}/'Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U (l)OpMy.HI/IpOBaTB BBIBO/JBI

11.10

OCYH.[CCTBJ'ISITL NpsAMbIC U KOCBCHHBIC HU3MCEPCHUA (I)I/I?»I/I‘leCKI/IX
BCJIIMYHMH, IIpU 3TOM BBI6I/IpaTL ONTHMAJIbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC MCTOAbI OIICHKH HOFp@H.IHOCTGfI H3MepeHI/II>’I

11.11

HccnenoBaTh 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCJIMYHH C UCIIOJIB30BaHUCM

OpAMBIX M3MEPEHHH; IpU O3TOM KOHCTPYMpPOBaTh YCTaHOBKY,




buKCcHpOBaTh PE3yabTAThl MOJYYEHHOW 3aBUCHUMOCTH (U3NUICCKUX
BEJIMYMH B BUJIC TAOIHII M TPAPUKOB, JCTIaTh BEIBOBI IO PE3yIbTaTaM

HCCIICAOBAaHUA

11.12

Cobnromate mpaBuia 0€30MacHOTO TpyJa TMPH  MPOBEICHHUU
UCCIIEJIOBAaHU B paMKax Y4eOHOIro SKCIIEpUMEHTa, Y4eOHO-
MCCIIEI0BATENICKOM U IPOEKTHOM JEATENBHOCTH € UCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U J1a00paTopHOro 00OpyAOBaHUS

11.13

Pemrate pacuérHble 3aa9u € SIBHO 33JaHHOH (HU3NUECKOI MOJEIBIO,
UCHOJIB3YSl (PU3UYECKUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalIM3a
yCIOBUSL 3a7auyd  BBIOMpPATh (QU3MYECKYI0 MOJEb, BBIIEIAThH
busndeckue BeIUYUHbI U (HOPMYJIIbI, HEOOXOIUMBIE JUIsl €€ PEIIeHHS,
OPOBOAMTH pacu€Tbl M OLIEHWBATh PEATBHOCTh IOJYYEHHOTO

3HA4YCHUS PU3HMUECKON BETMYMHBI

11.14

Pemarb  kadecTBeHHBIE  3a7a4d:  BBICTpaWBaTh  JIOTHUYECKH
HEMPOTHUBOPEUMBYIO LIETIOYKY PACCYXKJICHUIN C ONIOPOW HA U3yYEHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?>I/ILI€CKI/I€ SIBJICHUA

11.15

Wcnonb3oBath mnpu pemieHUH Y4eOHBIX 3a/Jad  COBPEMEHHBIE
UH(GOPMALIMOHHBIE TEXHOJOTUU ISl TOHUCKAa, CTPYKTYpUpPOBAHUS,
UHTEPIIPETallud U MPEJICTaBICHUS Y4eOHOW M HAy4YHO-TIOMYJISIPHOMN
uH(bOpPMaIIH, TIOJYYCHHOW U3 Pa3IMYHbIX UCTOUYHUKOB; KPUTUUYECKU

aHAJIM3UPOBATH MOJIy4aeMyI0 HHPOPMALIUIO

11.16

OOBSACHATH MPUHLIUIBI IEHCTBUS MAIINH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ianyarh YCIOBHS UX O€30IaCHOIO MCHOJIb30BaHUS B

HOBceﬂHeBHOﬁ KHU3HU

11.17

[TpuBoIUTH IpUMEPHI BKJIa/la POCCUMCKHUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B 00BSICHEHUE ITPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHHUKHU U TEXHOJIOTHI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUEC 3HAHUA I10 (1)I/I3I/IK6 B IMOBCEIHEBHOM
KU3HHU OJId obecreyeHnss 0e30MMaCHOCTH Ipu O6paH_[eHI/II/I C
npn60paMH n TCXHHUYCCKHUMU YCTPOﬁCTBaMH, U1 COXPaHCHUSA
300pPOBbs H CO6J'IIOI[6HI/I${ HOPM DJKOJIOTHYCCKOI'0 IIOBCACHHA B

OKpYy»Karollen cpeze

11.19

PaboTaTh B IpyIe ¢ BBIMOJIHEHUEM PA3IMUHBIX COLUANBHBIX POJIEH,
IUIaHUPOBaTh  paboTy TpyHmbl, palMOHAIBHO  pacHpenesiTh
00s13aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B HECTaHJIAPTHBIX
CUTYallUsX, aJleKBaTHO OLEHMBATh BKJIAJ KaXJOIO0 M3 YYaCTHUKOB

TPYIIIBI B PELICHUE PacCMaTPUBAEMOM TpoOIeMbl




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUA

10 KJIACC

Kon
pasjaena

Kona nposepsiemoro
3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA U METO/IbI HAYYHOT'O ITO3HAHU A

11

®usnka — Hayka o npuponae. Hayunbie
METOIbI MO3HAHMS OKpYXkarolero mupa. Poib
DKCIIEPUMEHTA M TEOPUHM B  IIpoLecce

MO3HAHUS NPUPOABI. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (HU3NYECKUX SBICHUNH U
MPOIIECCOB. Hayunsie TUTIOTE3BI.
Pu3nyeckue 3aKOHbl M TEOPHH. | 'paHMIIBI
MIPUMEHUMOCTH (U3HYECKUX  3aKOHOB.
[Ipunuun cootBercTBUs. Ponb W MecTo
¢u3ukn B (HOPMHUPOBAHMHM COBPEMEHHOU
HAay4yHOW KapTHHBI MHpa, B MPAKTUYECKOU

NEeITEIbHOCTH JIIOAEH

MEXAHUKA

###HParfH#KUHEMATHKA

2.1.1

MexaHn4ecKkoe JBWXCHUC.
OTHOCHTEIILHOCTD MEXaHHYECKOI'O

nBwxeHus. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

[Tepemenienune, cKOpocTh (CpeaHsIst CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOEKLIUU HA OCH
CUCTEMBI KOOpJMHAT. Crnoxenue

NEPEMEIEHUN U CI0XKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JBIKECHHE. I'paduxu
3aBUCUMOCTHU KOOp/IMHAT, CKOPOCTH,
YCKOpEHUH, IIyTH u IIEPEMEILECHUS

MaTepHaHBHOﬁ TOYKHU OT BpCMCHU




2.1.4

CBoOozHOE masieHne. Y CKOpeHue

CBOOOIHOTO MMAACHUS

2.15

KpuBosmnueiinoe nsuxkeHue. PaBHOMEpHOE
JBHMXKCHHUEC MaTepHaHbHOﬁ TOYKHU 110
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOPOCTBb. ITepuon u 4acToTa.

LlenTpOCTpEeMUTENBEHOE YCKOPEHHE

2.1.6

TexHuueckue  ycTpOMCTBA:  CIUIOMETD,
JBUJKCHHE CHApSJOB, LIEMIHbIE U PEMEHHBIC

nepeaayun

2.1.7

[IpakTrnyeckue paboThI. N3mepenne
MIrHOBEHHOM  ckopoctu.  MccrnenoBanue
COOTHOUIICHUA MCKOY MyTAMU,
MPONJEHHBIMU TEJIOM 3a TOCIIE0BATENIbHbIE
paBHEIE MPOMEKYTKHU BpEMEHU npu
PaBHOYCKOPEHHOM JIBUKEHHWHU C HadyaJbHOM
CKOpOCTBhIO, paBHOM  Hymwo. HM3yueHue
JIBUKEHUS IIapuKa B BSA3KOW KUAKOCTH.
W3yuenue [BWKEHUA Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

##Par#HH# INHAMUKA

2.2.1

[TpuHnun OTHOCHUTEJIbHOCTH lanunes.
IlepBriii 3axkoH HproToHna. MuepimanbHbie

CUCTEMEI OTCUETA

2.2.2

Macca tena. Cuina. [IpuHiun cynepno3uuuu

CHUJI

2.2.3

Bropoii 3akon HeloToHa /Ui MaTepHanbHOU
TOYKH B WHEPIUAIBLHOW CHCTEME OTCYETa
(MCO). Tpermit 3akoH HproroHa mis

MaTCpHUAJIbHBIX TOUCK

224

3akoH BCEMUPHOT'O TATOTCHUA. Cuma
TAXKCCTH. HepBa;I KOCMHYCCKAsA CKOPOCTE.

Bec tema

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs
CKOJNKEHHS W CHJa TPEHHS  IOKOS.
Koaddunment tperus. Cumna COpoTUBICHUS

IIpU ABVOKCHUU TCJIA B )KUJAKOCTH WJIA I'a3c

2.2.7

[TocrymarenbHoO€ 1 BpalaTesibHOE ABIKEHHE

a0COJIIOTHO TBEPJOTO TEIa

2.2.8

MoMeHT CHITBI OTHOCHTEIIEHO OCH BpaliCHUA.
[Imevo cuitbl. YciioBus paBHOBECHS TBEPAOIO
tena B ICO

2.2.9

TexHuyeckue yCTpPOWMCTBA: MOAUIAITHUKH,

ABMKCHUE UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue padoTsl. M3yuenue nmxeHus
Opycka 1O HaKJIOHHOW TUIOCKOCTH O]
JeficTBUeM HecKoJIbKux cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIIX
B nedopmMupyeMoil NPYyKUHE U PE3MHOBOM
oOpasnie, OT BEIWYMHBI WX JehopMaIuu.
UccnenoBanue YCIIOBHI paBHOBECHS

TBEPIIOTO TeJa, UMEIOIIETO OCh BPAIICHUS

2.3

###Par###3AKOHDBI COXPAHEHW B MEXAHUKE

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHUCTEMBI

2.3.1 MaTepualbHBIX TOYEK. VIMIylbCc CHIBI U
M3MEHEHUE UMITYJIbca Tella
239 3akoH coxpaHeHuss wumnyiabca B HCO.
o PeaktuBHOE IBIKEHME
2.3.3 PaGora cuiel
234 MOoOIHOCTE CUIIBI
235 Kunernueckass  »Heprus  MaTepHalbHOU
o TOUKH. Teopema 0 KHHETHUECKOH SHEPTUH
[TotenumanpHas dHeprusa. IloTeHnmanpHas
2386 SHEPrUs VIIPyTo neopMHPOBAHHOM

IMPYXUHBI. IloTenmuansHas SHEprusg Teia

BOJIM3U IMOBEPXHOCTU 3emim




HOTGHI_II/IaJIBHBIe U HCIIOTCHIMAJIBbHBIC CUJIbI.

CBsi3b  pabOThl HEMOTEHLUMAIBHBIX CHII C

2.3.7 WU3MEHEHUEM MEXaHUYECKON SHEpPruu
CUCTEMBI TelL 3aKoH COXpaHEHUS
MEXaHU4ECKON YHEPIUH

2.3.8 Yupyrue u Heynpyrue CToJIKHOBEHUS

5 TexHu4ecKue yCcTponCTBa: ABUKEHUE PAKET,

39 BOJIOMET, KOTIEp, MPYKUHHBIN TUCTOJIET

[Ipaktrueckue pabotel. M3yuenue cBs3u

2310 CKOpOCTEH TeJl TIIpH HEYNPYyroM yJaape.

UccnenoBanue cBsizu  pabOTBl  CHIIBI  C

M3MCHEHHEM MEXaHUYECKOM OHEPTHUH TCIIa

MOJIEKVJISAPHASA ®U3UKA U TEPMO/MHAMUKA

3.1

H#HPar###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.11

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETHYECKOMN TEOPUH. BbpoyHoBckoe
newkenne. {uddysus. Xapakrep IBHKEHUS

M B3aMMOIEHiCTBHUS YaCTHUI] BEILIECTBA

3.1.2

Mogenu CTpoeHus Ta30B, KUIKOCTEH U
TBEPABIX TeN W OOBSCHEHHWE CBOWCTB

BC€IIECTBA HA OCHOBEC 3THUX MO,I[CJICP'I

3.1.3

Macca wmoinekyn. KonauyecTBo BelecTsa.

[TocrosiHaas ABoraapo

3.14

TemnoBoe paBHoBecue. Temmepatypa u €€

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Mopgens  wupeanbHOoro  rasa.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUIECKOI

TCOPHUH UACAIIBHOT'O I'a3a

3.1.6

AbGcomoTHas TemnepaTypa Kak Mepa cpeHei
KHHETHYECKOU SHEpPrUn TEIUIOBOTO
NBWDKEHUs yacTtull rasa. Illkana temmepatyp

KenbpBuna

3.1.7

VpaBuenne Knaneilpona — Menzeneesa.

3akoH JlambToHa




3.1.8

I"azoBbie 3akoHbI. M301porniecchl B 1€aIbHOM
rase ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, n3obapa

3.1.9

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,

OGapomertp

3.1.10

[IpakTuueckue paboThl. M3mMepeHue macchbl
BO3JlyXa B KJIaCCHOM KOMHare. lccnenoBanue
3aBHUCUMOCTH MEXIY mapamMeTpamMu

COCTOSHUSA pa3pCKCHHOTO ra3a

3.2

OCHOBbI TEPMOJJMHAMUKHN

3.2.1

TepmonnHamuueckas cucreMa. BHyTpeHH:sA
DHEPrUsl TEPMOJUHAMUYECKOW CHUCTEMBI U

CII0COOBI €€ N3MEHEHUS

3.2.2

KonuuecTBo Temnotel u padota. BuyrpenHsst

OHEPTUA OAHOATOMHOT'O UJICAJIBHOIO ra3a

3.2.3

Buapl Temionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIHSI, U3Ty4YeHHE. TermioéMKoCTh Tema.
VnenpHasg TEIIOEMKOCTL BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCIUIONEPpEaAAYC

3.24

ITepBrbrit 3aKOH TEPMOIUHAMUKH.
[Tpumenenue MIEPBOTO 3aKOHa
TEPMOAUHAMUKHU K M30MPOIIECCaM.

['padmueckast untepnperanus paboThI raza

3.2.5

TemnoBble MamuHbl. [IpuHIUIIBL JEHCTBUS
TeIrI0BbIX MatuH. [IpeoOpazoBanus sHEPrun
B TEIWIOBBIX MamuHax. Kosddumuent
nosiesHoro  aeiictBus  (mamee  —  KIIJ)

terioBoit mamuHbl. [ukin Kapuo u ero KI1J{

3.2.6

Bropoit 3aKOH TEPMOIUHAMUKH.
HeoOpatumocts  mpolieccoB B MPHUPOJIE.
TenyoBble  aBUTATeNU.  DKOJOTMYECKHE

HpO6J’IeMH TCIUIOOHCPTCTUKU

3.2.7

Texuuueckne YCTpONCTBA: JIBUraTeNb
BHYTPEHHETO Cropanus, OBbITOBOI

XOJIOANJIbHUK, KOHAUIUOHCD




3.2.8

[IpakTrueckue paboTHI. W3mepenue

YAEIBHOU TENIOEMKOCTH

3.3

###Par#H### Al PEIATHBIE COCTOSAHN A BEHIECBA. ®A30BbIE

[NEPEXO/IbI

3.3.1

[Tapoo6pa3zoBanue u KOH/JICHCAIIHSL.
Hcnapenne m kunenue. YnenapHas TEIUloTa
napooOpazoBaHusl. 3aBUCUMOCTD

TEMIICPATYPhI KUTICHUA OT AaBJICHUS

3.3.2

AOCONIOTHAA W OTHOCHWTENIbHASA BIIAXKHOCTH

BO3ayxa. HacklenHslil map

3.3.3

Teépmoe  Tteno.  Kpucrammueckue  u
amopdHble Terma. AHHU3OTPOINUS CBOWCTB
KPHUCTAJLJIOB. >KI/I}1KI/IG KpHUCTAJJIBIL.

CoBpeMeHHbIE MaTepHaIbl

3.34

[[naBnenne w KpucTaM3aMs. Y AeiabHas

TeruioTa miasiaeHus. Cyomumarust

3.3.5

VYpaBHeHue TerIoBoro 6amaHca

3.3.6

TexHuyeckue YCTpOICTBA: TUTPOMETP U
NCUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
MOJIy4EHUS] COBPEMEHHBIX MaTepUaoOB, B TOM

YHUCJI€ HAHOMATCPpHalI0B, U HAHOTCXHOJIOI'UH

3.3.7

[IpakTuueckue paboTHI. Nsmepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOJJUHAMUKA

41

###Par#H# O JIEKTPOCTATUKA

411

OnekTpu3anusi Tell. JJIEKTPUUYECKUM 3apsi.

JIBa BUa SIEKTPHUUECKUX 3aPsIJIOB

412

HpOBO,I[HI/IKI/I, JAUDJICKTPUKHU u

MOJIYIIpOBOAHUKNU

413

3akoH COXpPAaHCHUA DJICKTPUICCKOTO 3apsaia

414

Bsaumopneticteue 3apsinos. 3akoH Kynona

415

Onektpudyeckoe  none.  HanpskxE€HHOCTD

SJICKTPUICCKOTO I10JIA. HpI/IHI_[I/IH




cynepno3uuuu. JIMHMM — HanpsHKEHHOCTH

SJICKTPUUYCCKOTO IOJIA

4.1.6

PaGora cuim  3IEKTPOCTaTHYECKOTO  MOJISL

IToreHnuan. PasHoCcTh NOTEHIIMAIOB

4.1.7

HpOBOI[HI/IKI/I U JUDJICKTPUKH B MOCTOAHHOM
JNICKTpUYECKOM  Tioyie.  J{uasekrpuueckas

MMPOHNIIAEMOCTDb

4138

DNEeKTPOEMKOCTB. Konnencarop.
DIEeKTPOEMKOCTh TUIOCKOTO KOHJEHCATOpA.

DHeprus 3apsKEHHOT0 KOHJEHCAaTopa

419

TexHuuecKknue yCTPOWCTBA:  BJIEKTPOCKOII,
AIIEKTPOMETP, DIEKTPOCTATUYECKasl 3allIHTa,
3a3eMJICHHE AIIEKTPOTIPHOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYHUHBIN IPUHTED

4.1.10

IIpakTnyeckue paboTEhI. N3mepenne

ANEKTPOEMKOCTH KOHJICHCATOpa

4.2

##Par###TIOCTOSHHBIN DJIEKTPUYECKHIM TOK. TOKH B

PA3JIMYHBIX CPEJAX

Ycaosus CyII€CTBOBAHUA IOCTOSTHHOI'O

421 AJICKTPUUYECKOTO TOKa. VICTOYHMKHM TOKa.
Cuiia Toka. [loCcTOSIHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma 1S y9acTka HenH
423 DJIEKTPUYECKOE CONPOTHUBIICHUE. Y IEIbHOE
o COTPOTHBIICHUE BEIIECTBA
Y [TocnenoBarenbHOE, napasuiebHOe,
o CMEIIaHHOE COEMHEHNE POBOJHUKOB
PaGora snexrpuueckoro Toka. 3akoH Jlxoyins
425
— Jlenna
4.2.6 MOIIHOCTB NEKTPUYECKOTO TOKA
anekTpoaBmkymas cuna (manee — I/AC) u
427 BHYTpEHHEE  COMPOTUBICHHE  HMCTOYHUKA

Toka. 3akoH Oma AJsl TMOJTHOW (3aMKHYTOM)

BHCKTquCCKOﬁ OCIIN. KOpOTKOC 3aMBIKaHHUC




4.2.8

ONEeKTpOHHas  MPOBOAUMOCTb  TBEPABIX
METAJIJIOB.  3aBUCUMOCTb  COIPOTHBIICHHUS
METaJlJIOB oT TEeMIIEpaTyphl.

CBepXI1poBOAUMOCTh

429

OnekTpuueckuid Tok B Bakyyme. CBoiicTBa

NIEKTPOHHBIX ITYYKOB

4.2.10

[TosynpoBogHUKH. CoOcTBeHHas u
npuMecHast MIPOBOJMMOCTh
NoJIynpoBOIHUKOB. CBOMCTBa P-N mepexona.

[HonynpoBoaHUKOBBIE TPHOOPHI

4211

ONEeKTpUYeCKUid  TOK B DJIEKTPOJIMTAX.
DneKTponuTHyIecKas JUCCOLMAIINS.

DIIEKTPOIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEIN M HECAMOCTOSTEILHEIN
paspsia. Pa3inuyHbie TUITBI CAMOCTOSITEIBHOTO

paspsiaa. Mosnus. [lnazma

4.2.13

TexHuueckue  yCTPOWCTBA:  aMmIIepMETP,
BOJIBTMETP, pEOCTaT, HCTOUYHUKH TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOOpBkL,
3JIEKTPOOCBETUTENILHBIC puOOpkL,
TEPMOMETP  COINPOTHUBJICHHS, BaKyyMHBIN
IUON, TEPMHCTOPI U  (HOTOPE3UCTOPHI,

HOHynpOBOﬂHHKOBBﬁiHHOH,F&HBB&HHK&

4.2.14

[IpakTuueckue paboTHI. N3yuenue
CMEIIAHHOTO COEMHEHHSI PE3UCTOPOB.

N3mepenne OJIC UCTOUHMKA TOKA U €ro
BHYTpeHHero comnpotusieHus. Habnronenue

QJICKTPOJIN3a

11 KIIACC

Kon
pa3aena

Koanposepsiemoro
3JIEMEHTAa

IIpoBepsiemble 31eMEHTHI CO/IEPKAHUS

4

SJIEKTPOJJUHAMUKA




4.3

##HPartHHH#MAT HUTHOE ITOJIE. OJIEKTPOMAI'HUTHAA

NHAYKLA

431

ITocTosaHuble MarHuThl. B3anmonencTsue

IIOCTOSAHHBIX MarHuToB

4.3.2

MaruautHoe moe. BekTop MarHuTHOM
uHayknvd.  IlpuHnun — cynepniozunun.
JInnnn marnuTHOM MHAaykuuu. KapruHa
JUHUA  MarHUTHOM  MHIYKIMH  TOJIS

IIOCTOSAHHBIX MarHuTOB

4.3.3

MarauTHOE MoJie TPOBOJHUKA C TOKOM.
KapTtuna nuHuii 0oy JJIMHHOTO MPSMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KAaTYIMIKH C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBre MpOBOJHUKOB

C TOKOM

434

Cuna Amrmepa, €€ MOAyJb U HalpaBJIeHNE

435

Cuna Jlopeniia, eé MOJTyJb u
HarpaBJjieHue. JIBKeHue 3apsHKeHHOM
YacTHUIbI B OJHOPOJHOM MAarHUTHOM TIOJI€.

Pa6oTa cuibl Jlopenna

4.3.6

SIBnenne BJICKTpOMaFHI/ITHOﬁ HHAYKOUH

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKOUH

438

SJIC WHIYKIHH. 3akoH

AJIEKTPOMArHUTHOM MHAYKIMH Dapasest

439

Buxpesoe snekrpuueckoe mnogse. IC
WHAYKIWWA B TMPOBOJHHUKE, ABMXKYIIEMCS
MOCTYIATEIbHO B OJIHOPOJTHOM

MAarouTHOM IIOJIC

4.3.10

IIpaBuno JleHua

4311

NHIyKTUBHOCTS. SIBneHue

camonHaykuuu. DJ1C caMonHayKINu

4.3.12

3HepI‘I/I$I MArouTHOTO IIOJId KaTymiKu C

TOKOM

4.3.13

SJ'ICKTpOMaF HHUTHOC II0JIC




TexHuueckue yCTpOWCTBA: IOCTOSIHHBIC
MarHuThl, ANIEKTPOMArHUTBI,
4.3.14 IEKTPOJABUrATENb, YCKOPHTEIIN
AJIEMEHTApHbIX YacTULl, WHAYKLIMOHHAs

I1I€4Yb

[IpakTnueckue paboTHI. N3yuyenune
MarHMTHOTO TIOJISI KATyIIKH C TOKOM.
HccnenoBanne IelCTBUA IIOCTOSHHOIO
4.3.15
Mar"gura Ha pamMKy C TOKOM.
Hccnenosanne SIBJICHUS

BHGKTpOMaFHHTHOﬁ HHAYKIOUA

KOJIEBAHU A U BOJIHBI

5.1

#HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

KonebOarenwuass cucrema. (CB0oOOIHBIE
KoJieOanusi. ["'apMoHWYEeCKre KoJIeOaHusI.
511
[lepumon, wacrora, ammuuryna u (asza

KoJIeOaHUH

[IpyxuHHBIA MassTHUK. MaremMaTH4eCKui

5.1.2
MasITHUK

YpaBHEHHE TapMOHUYECKUX KOJICOaHUH.
5.1.3 Kunemarnueckoe U JTUHAMUYECKOE

OIMMCaHKE K0J1e0aTeILHOIO JBHKCHUA

[IpeBpamenue SHEPrUuu pH
rapMoHHYecKuX  KosieOanusx.  CBsi3b
5.1.4 aMIUIUTYAbI KOJIeOaHUI UCXOIHOU
BEJIMYMHBI C aMIUTUTYIaMU KoJieOaHuil e€

CKOPOCTHU U YCKOPCHUA

KoneGarenpupiit  koHTYyp. CBOOOIHBIE
ANIEKTPOMAarHUTHBIE KOJIEOaHUS B
u7eaTbHOM  KOJIEeOaTeIbHOM  KOHTYpE.
>15 AHaNOTUA MEXAy MEXaHHYEeCKUMH W
AIEKTPOMArHUTHBIMU KOJIEOAHHUSIMH.

®opmyna Tomcona




5.1.6

3aKkoH COXPAaHCHUS SHCPTHUU B NACATIbHOM

K0J1€0aTEIbHOM KOHTYpE

5.1.7

BbIHy)KI[eHHBIe MCXAaHHUYCCKUC
KOJIeOaHMUSI. Pe3onanc. Pe3sonancuas
KpI/IB as. BI)IHy)KIIGHHI)IC

SJICKTPOMArdHUTHBLIC KOJICOaHMSI.

5.18

[lepemennbii  Tok. CuHHYCOMAAIbHBIN

IIEPEMEHHBIN TOK.

5.19

MommHocTh [IEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAYCHHE

CHJIBI TOKAa U HAIIPSIPKCHU A

5.1.10

Tpancdopmartop. [TpousBojicTBO,
nepegada U noTpediaeHune AEeKTPUIECKON
SHEPruu. OKOJIOTMYECKHE PUCKH TIpHU
MIPOU3BOJICTBE DJIEKTPUUYECKON 3SHEPIUH.
Kynerypa HCTOJIb30BAHUS

ANEKTPOIHEPTUH B IOBCETHEBHOM KU3ZHU

5.1.11

Texaudeckue ycTpoiicTBa: cericMorpad,
ANEKTPUUECKUI 3BOHOK, JTUHUA

ANIeKTporepeayd

5.1.12

[Ipaktuueckue pabotel. HccnmenoBanue
3aBHCHMOCTH NEPUOJa MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JJMHBI HUTU U MAacChl
rpy3a. HccrnenoBanue nepeMeHHOrO TOKa
B Henu u3 MOCTIeI0BATEIbHO
COEeIMHEHHBIX KOHJIEHCATOPAa, KATYIIKH U

pe3ucropa

5.2

#HParH#MEX AHUYECKUE N DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHnuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocTh
>21 pacmpocTpaHeHHs W JUIMHA  BOJIHBL
[TonepeuHsble U IPOI0JIbHBIE BOJIHBI
£09 H#e#Par### Vntepdepennys u mudpaxims

MEXaHNYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. ' pOMKOCTb 3ByKa.

Bricora Tona. TeMOp 3Byka

524

ONEKTPOMAarHUTHbIE ~ BOJHBI. Y CJIOBHUSA
U3JIy4eHUs  JIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenrauus Bektopos E, Bu v

B SHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

525

CBoiicTBa  2JEKTPOMArHUTHBIX  BOJIH:
OTpaX€HHE, IPEJOMIICHUE, TOJIAPU3ALINSL,
mudpakuusi, uHTEpdepenmus. CKopocTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[xama JJIIEKTPOMArHUTHBIX BOJIH.
[IprMeHeHne 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

[IpuHIIUTIEI PaTUOCBS3H U TEICBUICHMUSL.
Panwnomokarys. DJIEKTPOMArHUTHOE

3arpsI3HEHUE OKPYKAIOIIEH CpeJIbl

5.2.8

TexHuyeckue ycTpoucTBa: My3bIKAJIbHbBIC
WHCTPYMEHTHI, YABTPa3BYKOBas
JTUArHOCTHKAa B TEXHUKE U MEIULIMHE,
pagap, paauMONpPHUEMHHUK,  TEJIEBHU30D,

anTeHHa, tenedon, CBU-neun

5.3

###Par#HOIITUKA

5.3.1

[Ipsamonuneiinoe pacrpocTpaHeHue

CBETa B OJIHOPOJHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS
cseta. [loctpoeHne n300paXkeHuid B IIIOCKOM

3epkaie

5.3.3

[Ipenomiienne cBeTa. 3aKOHBI MPETOMIICHUS
CBeTA. AOCOIIOTHBIIA oKa3areib

MMPEIIOMIJICHUSA

5.34

ITonHOE BHYTPCHHCC OTpPAKCHHUC.
HpeI[CJ'IBHHﬁ Yr'oJi IMOJIHOTO BHYTPEHHCTO

OTpPaAKCHUA




5.3.5

Hucnepcus cera. ClOXHBIM  cOCTaB

Oenoro cBera. Llper

5.3.6

CoOuparolue ¥ paccerBaIOIIUE JIUH3BI.
Tonkast nuH3a. POKYCHOE PACCTOSHUE U
ONTUYECKass CcUja  TOHKOM  JIMH3BIL
[TocTpoenue N300paKkeHU B
coOuparoImMX M pacceuBaroOIIMX JIMH3AX.
®opmysia TOHKOW JIMH3BL. Y BEIUYCHHE,

naBaeMoe€ JIMH30HU

5.3.7

IIpenensr MMPUMEHUMOCTH

reOMETPUYECKOM ONTHKHU

5.3.8

WNurepdepennuss  ceera. KorepeHTHbIe
HCTOYHHUKH. YcaoBus HaOIIOEHUS
MaKCHMYMOB u MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT IBYX

CI/IH(i)aSHI)IX KOI'¢pCHTHBIX HCTOYHHKOB

5.3.9

Hudpakumst  cBera.  JudpakuuoHHas
peméTka. YcaoBrue HaOIIOIEHUS TIIABHBIX
MaKCHMyMOB npu na/ICHAN

MOHOXpPOMATHUYCCKOI'O CBC€Ta Ha

TUGPAKIIMOHHYIO PEIIETKY

5.3.10

HOJ'IHpI/ISaI_II/IH CBCTa

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
doToanmnapar, MPOEKIMOHHBIN ammapar,
MUKpPOCKOII, ~ TEJECKON,  BOJIOKOHHAA
onTHKa, JAudpakuUOHHAsS  peméTka,

[oJIsIpou

5.3.12

[Ipaktnueckue  paboTel.  M3mepenue
nokasaresns npenomiienus. MccnenoBanue
CBOMCTB  W300pakeHW B  JHMH3aX.

Ha6J'IIOI[eHI/IC AUCIICPCHUHU CBCTA

BJIEMEHTHI CIIEITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI MNPUMCHUMOCTU KJIACCHUYECKOM
MCXaHHKH. ITo CTYJIaThI TCOpUU

OTHOCHUTCJIbHOCTH: HWHBAapHUAHTHOCTb




MOAYJIA CKOpPOCTU CBC€Ta B BaKyyMe,

MPUHIIUIT OTHOCUTEIBHOCTH DUHILITEHHA

6.2

OTHOCHUTEIHLHOCTD OJHOBPECMCHHOCTH.
BaMCIlJIeHI/Ie BpEMCHU W COKpALICHHC

JJITMHBI

6.3

DHeprus U UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBs13b MacChl C dHEPTHEH M HMITYJIECOM
CBOOOJHOW 4YaCTHIIBL. DHEPrusi TOKOS

CBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

Hi#HPar###JIEMEHTBI KBAHTOBOW OITTUKU

7.11

®otonbl. Dopmyna Ilnanka  cBs3m
SHepruH (POTOHA C €T0 YaCTOTON. DHEPrus

U UMITYJIbC (POTOHA

7.1.2

OTKpbITHE " HUCCIIEIOBaHNE
dotordpdekra. OnbiTel A.I'. Cronerona.

3akonbl GpoTtordhdexTa

7.1.3

YpaBHeHue OUHIITEHHA VTS
dotordpdexra.  «Kpacmas  rpanumay

dotorddexra

7.1.4

HaBnenue cBera. OnwiTel [1.H. JIeOeneBa

7.1.5

XUMHUYECKOE IEUCTBUE CBETA

7.1.6

Texaudeckne ycTponcTBa: (OTOIIEMEHT,
boTOoIaTUHK, COJIHEYHAS Oarapes,

CBETOINO/

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnbITEH
Pesepdopa no rcciie0BaHnO CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMa

7.2.2

Iloctynatel  bopa.  Usnydenune wu
noryiomeHue (GOTOHOB MpH  IMepexojie
aroMa C OJHOIO YpPOBHS DJHEPIUHM Ha

apyroi.  Buapl  cnektpoB.  Crektp

ypOBHCﬁ SHEPruu atoMa BOAOpOaa




7.2.3

BomnoBrele cBolicTBa 4dacTuil. BoJHEBI 1€
bporins. KopmyckyisipHO-BOIHOBO#M
nyanusM. Jludpakuus >IEKTPOHOB Ha

KpUCTaJIax

724

CroHTaHHOE U BBIHYX/ICHHOC M3JIYYCHHC.

VYceTpolicTBO ¥ pUHLIKIT PabOTHI Jiazepa

7.2.5

TexHru4ecKne yCTpoMCTBa: CIEKTPAIBLHBIN
aHaamn3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBIM

KOMITBIOTEP

7.2.6

[IpakTrueckue pabotel. Habmionenue

JIMHENYaTOro CreKTpa

7.3

ATOMHOE SIJIPO

7.3.1

Mertonsl HAOMIOMEHUS U PETUCTPALUU

OJIEMCHTAPHBIX YaCTUIL

7.3.2

OTKpBITHE PATUOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
paarvoakTUBHOrO u3nMydeHus. CBoiicTBa
anbda-, oera-, raMMa-u3JIyqdeHHUs.
Bnusinue paaumoakTUBHOCTH Ha IKHUBbBIE

OpraHu3MBI

7.3.3

OTKppITUE  TPOTOHA U HEWUTpOHA.
Hyxnonnas monens siapa I'eiizenOepra —
NBanenko. 3apsy sapa. MaccoBoe 4uciio

sapa. M3oTombl

7.3.4

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacmag. ['amma-
U3JIy4eHHE. 3aKOH  PaJUOAKTUBHOTO

paciaaa

7.3.5

3Hepr1/1;1 CBA3M HYKIIOHOB B  d4pC.

Snepusie cuibl. Jledpekt macchl sapa

7.3.6

HI[CpHBIe pCaKkuunm. I[CJICHI/Ie n CHHTC3

aaep

7.3.7

Snepublii  peaxkrtop.  TepMosaepHbIi

CHHTC3. HpO OmeMbl U MEPCIICKTUBLL




AJIEPHOM  DHEPreTUKH. OKOJIOTUYECKUE

aCIIEKTHI SAJIEPHOM SHEPreTUKU

7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
[IO3UTPOHA. @yHaMEHTAJIbHBIE

B3aMOENCTBUSI

7.3.9

TexHuueckne  yCTpOMCTBA:  JIO3UMETD,
kamepa BwunbcoHa, sSaepHBI peakTop,

aToMHas 6oMOa

7.3.10

[Ipaktuueckue pabotel. MccnenoBanue

TPEKOB qacTHUuIl (HO T'OTOBBIM

doTtorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3aHOr0 HeOa. Co3Be3mus, sApKue

3Bé3}II)I, IIJTAHETHI, UX BUANMMOE IBUKCHUEC

8.2

Comnueunag cucrema. l[lmaHeTsl 3eMHOU
prl'[l'II)I. HHaHeTBI-FI/IFaHTH nu ux
CITYTHUKH, KapJIMKOBBIC TIJIaHEThI. Masbie

Tenta CoJTHEYHOH CHCTEMBI

8.3

Comane, ¢dortochepa wu  armocdepa.

CosHeuHas aKTUBHOCTD

8.4

Ncrounuk sHeprun CoJiHua v 3B€371

8.5

3BE3/bI, UX OCHOBHBIE XapaKTCPUCTUKH:
Macca, CBETUMOCTb, PaJiiyc, TeMIiepaTypa,
Hx B3aMMOCBSI3b. Huarpamma
«CTICKTPAJIbHBIA KJIaCC — CBETUMOCTbBY.
3BE3Mpl TJIABHOM IIOCIIENOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHUMOCTDY IS

3BE3N T JIaBHOM oCJICA0OBAaTCIIBHOCTHU

8.6

###Par###BHyTpeHHee CTpOoeHue 3BE3J.
CoBpemeHHbIE MIpeICTaBICHUS 0
MPOUCX0XkAeHUU U dBomonnu ConHIa U

3BE31. DTanbl )KU3HU 3BE3]

8.7

Mneunsin  IIyre — nHama ["amakTuka.

CrnupanbHast  cTpykTypa  [amakTuky,




pacrpeneneHue 3BE3A, Tra3a ©  IbUIM.
ITonoxxenne wu JABHXKXCHUC COJIHI_[a B
lanmaktuke. Ilmockas u  chepuueckas

noacucteMsl [ amakTuku

8.8

Tunel ranaktuk. PaguorajakTukn U

KBa3apbl. YEpHBIE ABIPHI B APaX FAIAKTHK

8.9

Bcenennas. Pacmmpenne BceneHHOI.
3akon XaOOma. PaszOeranue rajaKTHK.
Bo3pact u pamuyc BcenenHoi, teopus
bospmioro B3peiBa. Mogens  «ropsuen

Bcenennoin». PenukroBoe usinydenne

8.10

Macmrabnas  crpykrypa  Bcenennoit.
MeraranakTuka. Hepeménnsie mpo0iaemsl

ACTPOHOMUHM




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET
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