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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUHN K pe3yjbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesbHOW Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Ttaxxke c yuérom (¢enepaibHOW pabouell MporpamMmbl BOCIUTAHUSA U
KOHLEMUUU TMpernojaBanus ydyeOHoro mnpeamera «Pusnka» B 00pa30oBaTEIbHBIX
OpraHu3alusiax Poccuiickon denepannu, peanu3yroLmmnx OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (QopMUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOydeHnH Ux ¢pu3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM W METaIlpeJIMETHBIM pe3yibTaTam
oOydeHHsI, a TaKXe YYUTHIBAET HEOOXOAMMOCTb pPEATU3aAlNN MEXKIPEAMETHBIX
CBs3ell (U3MKM C €CTeCTBEHHO-HAy4YHBIMU YYe€OHBIMM mpeaMeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETTM U3Y4YeHHs (DU3UKU Ha YpPOBHE CpEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUSI Kypca (U3HKU: JTUYHOCTHEHIE,
MeTanpeIMETHbIE, TpeMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

« IUTAaHUPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKK Ha 0a30BOM YpPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

- cojiepxkanue yueoHoro npeamera «duszuka» mo rogam oOydeHHs.

dusrka Kak Hayka o HaumOosiee OOMIMX 3aKOHAX MPHUPOJBI, BBICTyHas B
KayecTBE yuyeOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKIJIAJl B CUCTEMY
3HaHHU 00 okpyskaromeMm mupe. [IKoapHBIN Kypc QU3UKH — CHCTEMOOOPa3yIOIIHiA
I €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JIe)KaT B OCHOBE TIPOIIECCOB M SIBIICHUM, M3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mveckoli reorpaduerd u actpoHomueid. Mcmonb3oBaHWE UM aKTHBHOE
IpUMEHeHUuEe (U3MYECKUX 3HAHUW  OINpeAessseT XapakTep MW pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, IOJIyYEHHUs] HOBBIX MAaTE€pPUAIOB C 3aJaHHBIMH CBOMCTBAMU MU JAPYTHX.
N3yuenue (¢U3MKKM  BHOCHUT  OCHOBHOW  BKJIaa B dbopmupoBaHue
€CTECTBEHHOHAYYHOU KapTUHBI MUpa OOydaromuxcs, B (OpMUPOBAHUE YMEHUM
NPUMEHSTh HAyYHbIH METOJ] TO3HAHWS TIPU BBHINOJIHEHUM HUMHU Y4EOHBIX
HCCIIEJOBAHNN.



B ocHoBy kypca ¢usukM i YpOBHSL cpeaHero oOiiero oOpa3oBaHUs
IIOJIOKEH pAX HIEH, KOTOpPbIE MOXHO pPACCMaTpUBaTh KaK NPUHLMUIIBI €ro
ITIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypcC SBISAETCA JIOTMUECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3/ieJoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (U3HKHU.

Hoes cenepanusayuu. B cOOTBETCTBUM € Hell MaTepual Kypca (QU3MKH
o0ObeMHEH BOKPYr (¢u3nueckux Teopuid. Benymum B Kypce sBiseTcs
(dopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCMOIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzuku ¢ pa3BuTHeM oOOIIECTBAa, a Takke C  MHUPOBO33PEHUECKHMH,
HPABCTBEHHBIMH M 9KOJOTHYECKUMHU MPOOIEMaAMH.

Hoess  npuxnaownoii  nanpasnennocmu. Kypc ¢usmku  mpesarnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTUYECKHMX MPUIIOKEHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX OSKOJOTHYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKM M TEXHOJOTHI, a TakkKe 00CYX IACHUS
po0OJIeM pallMOHAIBHOTO MPUPOOTIOIB30BaAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (DM3MKM Ha YpOBHE CpPEIHEro OOIIETro
oOpa3zoBaHus SBIAIOTCS (pu3nyeckue Teopuu ((popMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PUBNYECKON TEOpUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O TMPHUPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOpHH, JUIsi ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUU U
MIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN TOX0MI B Kypce (DU3UKHU peanu3yercs Mpexie
BCEro 3a CYET OpraHU3allid KCIEPUMEHTATBHOU JCSITEIBHOCTH O00YyYaromIUXCsl.
Jlns  6a3oBoro ypoBHS Kypca (U3MKH — OTO UCIOJB30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H J1abOpaTOpHBIX pador,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIMHEHBI B OOIIMK CIMUCOK YYCHHUYECKHUX
MpaKTUYECKUX paboT. BeiaeneHne B yka3aHHOM MepedHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JUIsl KOHTPOJIE U  OIEHKH, OCYIIECTBISIETCS Y4YaCTHUKaMU
00pa3oBaTEILHOTO TMpOIEcca MCXOJsd U3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHaimieHusi kKaOuHeta (¢u3uku. Ilpum »3TOoM oOecmeyuBaeTCs OBJIAJCHUE
00y4YarolUMHUCS YMEHHUSIMU TPOBOAUTH KOCBEHHBIE W3MEPEHUS, HCCIEeI0BaHUs



3aBHCUMOCTEH (U3NYECKUX BEIUYMH M TIOCTAHOBKY ONBITOB MO TPOBEPKE
MPEII0KEHHBIX TUIIOTES.

bonbiioe BHUMaHME YIEIseTCs PEIICHUI0 paCUETHBIX U KAUECTBEHHBIX 3aa4.
IIpu 3TOM [71s1 paCYETHBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCS 3a1a4M C SIBHO 3aJlaHHOMN
¢u3znueckoil MOAENbI0, TO3BOJISIIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U HUHTETPUpPYS 3HAHUSA M3
pa3HbIX pa3zenoB. /(s KauecTBEHHBIX 3a/1au MIPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
O0OBsICHEHHE TMPOTEKaHUs (PU3MYECKUX SIBJICHUA W TPOLECCOB B OKpYyXarouen
KU3HU, TpeOyroue  BblOOpa  (u3MuecKOW  MoAeNd  JUIsl  CUTyaluu
NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeboBanusmu GI'OC COO k MaTepuanbHOTEXHUUECKOMY
oOecreyeHuIo y4eOHOro mpouecca 0a30Bbl ypOBEeHb Kypca (UM3HKM Ha YPOBHE
cpenHero ooOmero o0pa3oBaHMS JOJKEH M3y4daThCs B YCIOBHUSX MPEAMETHOTO
KabuHeTa (U3UKU WM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTEeCTBEHHO-HAYYHOT0 IMKiIa. B kabuHeTe (U3MKHU TOJDKHO OBITHh HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHUE IS BBIMOJHEHHUS YKa3aHHBIX B MpPOrpaMMme IO
(pu3nKe yUeHHYEeCKUX MPAKTUUIECKUX pabOT U JEMOHCTPALMOHHOE 000pYyI0BaHHE.

JleMOHCTpallmoHHOe  000pyAoOBaHUE (OopMHpYyeTCs B COOTBETCTBHM C
OPUHIUIOM MHHMMAJIBHOM JIOCTATOUHOCTM M  OOECHEeYMBaeT IOCTAHOBKY
HEepEeUYUCIEHHBIX B IporpamMme 1o (U3MKE KIOYEBBIX JEMOHCTpAUMHA s
UCCIICZIOBAHNSA  M3yYaeMbIX SIBJIEHUH M  IPOLECCOB, SMIHUPUUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTropHoe 00OpyIOBaHHME [JIs YYCHHUYECKUX IPAKTHUECKHUX pabdoT
GopmupyeTcst B BHJIE€ TEMAaTHUYECKUX KOMILJIEKTOB U OOecreyuBaeTcs B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX OOydaromuxcsi. TeMmMaTHuecKHe KOMIUIEKTbI
nabopatopHOro 0OOpYAOBaHHS JOJDKHBI OBITh IMOCTPOEHBI HA KOMILIEKCHOM
MCIIOJIb30BAaHUM AHAJIOTOBBIX U HUQPOBBIX HNPUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE IU(PPOBBIX J1a00paTOpuil.

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

- hopMUpOBaHHE HWHTEpeca U CTPEMJICHHS OOYy4aloUIMXCsi K HaydHOMY
U3YyUYEHHUIO TPUPOIBI, Pa3BUTHE WX HWHTEIJIEKTyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

* pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHUS U (OpPMHUpPOBAHHE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KAIOIIUM SIBJICHHSIM;

- (hopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KAaK pe3ysibTaTa U3y4eHHUs] OCHOB
CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

- hopMUpOBaHHE YMEHHH OOBICHATH SBJICHHS C  HCIOJIb30BAaHUEM
(Gu3nYecKNX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;



- popMupoBaHue MpeACTaBICHUU O PO (GUBUKH ISl Pa3BUTUSA APYrUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJOTHH.

JlocTikeHue 3TUX Iejed 00eCreynuBaeTCsl PelIeHUEeM CIEAYIOIMNX 3a7ay B

npolecce u3yyeHust Kypca (U3MKU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:

* IPUOOPETEHHE CUCTEMbI 3HAaHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSIX, BKJIIOYas MEXaHUKY, MOJEKYISIpHYI0  (PU3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U IJIEMEHTHI aCTPO(DU3UKHY;

- GOpMUpOBaHHEC YMCHHH TMPUMEHATH TCOPETUYCCKUE  3HAHUSA  JUIA
OOBsSICHCHHS (PU3NYECKUX SBJICHUW B TPUPOAEC H I  TPHHITHS
NPAKTHYCCKUX PEIICHUHN B TOBCEIHEBHOM KU3HU;

« OCBOGHHE CIOCOOOB pEIICHMS pa3IMYHbIX 3ajad ¢ SIBHO 3aJaHHOM
¢uznuecko MojeNblo, 3a7ad, MOAPAa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3/laHue (PU3NMUECKON MOJICIH, aJICKBAaTHOU YCIIOBUSM 3a]1a4H;

* MIOHUMaHUuEe (U3UYECKUX OCHOB M TPUHIIMIIOB JICUCTBHS TEXHUUYCCKHX
YCTPOUCTB M TEXHOJIOTUYECKHUX IMPOIECCOB, UX BIUSHHUS HA OKPYKAIOIIYIO
cpeny;

* OBJIAJICHUE METOJIAaMU CaMOCTOSATEIBLHOTO IUIAHUPOBAHUS U TMPOBEICHUS
du3MUecKnX HSKCIEPUMEHTOB, aHajlu3a W MHTEpPIpeTanuu WHOOpMaIuH,
OTIpeJIEJICHHS] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yiibTaTa;

* CO3JJaHUE YCJIOBUM /I Pa3BUTHUS YMEHUU MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOM JESATEIbHOCTH.

Ha wusyuenne ¢usuku (6a30BBIi ypOBEHB) Ha YPOBHE CpPEIHETO 0OIIero
obOpazoBanus orBoauTcs 136 yacoB: B 10 kiacce — 68 gacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipeqmaraemerii B mporpamMme 10 (U3MKE IEpEeUeHb JIA0OPATOPHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb JeJacT BBIOOP
MpPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.

COIJEP)KAHUE OBYUYEHUSA

10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MIO3HAHUS

®dusnka — HayKa o pupojie. Hayunbie METOABI MO3HAHUS OKPYKAIOIIETO
Mupa. Poib skcniepruMeHTa U TEOpUM B MIPOIIECCE MTO3HAHUS TPUPO/IBI.
DKCHepuMeHT B (hU3UKE.



MopenupoBanue (QpU3NYECKUX ABICHUA U mporeccoB. HayuHble rumoressl.
du3nyeckre 3aKOHbl U TEOPUU. ['paHUIBl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mecto ¢usuku B (HOPMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTHHBI
MHPA, B IIPAKTUYECKON AEATEIBHOCTHU JIIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPUTENbHBIE MPUOOPHL, KOMIIBIOTEPHbBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka
Mexannuyeckoe aBrKeHHe. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBHIKEHUS.

Cucrema otcu€ra. TpaekTopusi.

[Tepemenienre, CKOpOCTh (CpenHsiE CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M
YCKOPEHHE MaTEepUAIbHOM TOUKH, UX MPOCKIMU Ha OCH CHUCTEMbl KOOpIWHAT.
CioxxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMXKeHHe. [ paduku
3aBUCHMOCTHU KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH H
NepEMEIECHNS] MaTEPUATbHON TOUKH OT BPEMEHHU.

CBoOonHoe najzieHue. Y CKOpeHrue CBOOOTHOTO MaeHUsl.

KpuBoimHeitHoe  aBmkeHHWe. [IBMKEHHE  MATEpUAIBHOM  TOYKH MO
OKPYKHOCTHU C MOCTOSIHHOM IO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTbh, JIMHENHAA
ckopoctsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHudyecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JNBUKEHHE CHAPSIAOB, LIEMTHbIE U PEMEHHBIE TIEpeAauH.

Jlemoncmpayuu

Mogenb cucremsl OTCUETA, WILIIOCTPALM KUHEMATHYECKUX XapaKTEPUCTUK
JBHKECHUS.

[IpeoGpazoBanne ABUKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HabGmronenne nBmkeHUs Tena, OpOIIEHHOTO TMOJ YrioM K TOPHU30HTY H
TOPU30HTAIIBHO.

N3mepenune yckopeHusi CBOOOTHOTO TaJICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHHUS C LEIBIO ONPEAEICHUS MIHOBEHHOMN
CKOpOCTH.



UccnenoBanne COOTHOMIEHUS MEXKY MTyTSMH, TPOMJECHHBIMU TEJIOM 3a
MOCJIETOBATENBHBIE PABHBIE TPOMEKYTKH BPEMEHH MIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuenue nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipynuun  otHocutenbHOCTH  ['anmuned. IlepBeit  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUIsl MaTepuanbHOU TOUKU. Tpetuii 3akoH HeroTOHA 1151 MatepuanbHbIX TOUEK.

3akoH BcemupHOro TtsiroreHus. Cuia Ttsoxectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CkoinkxkeHus, kaueHus). Cumna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOJIBKEHUS U cuiia TpeHus mokost. KoaduimeHnt tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TeJa B )KUKOCTHU WU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcHu BpaiieHus. [limedo cuibl. YcmoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: IOIIIUITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, n1abopamopHvie pabomoi

N3ydenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B NMPYKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.

UccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.



Tema 3. 3akonbl coxpanenus 6 mMexanuke
NMnynbe MaTepuanbHOM TOUKH (TeJa), CHCTEMbl MaTepUATIbHBIX TOUYEK.

NMnynbC CUITBI 1 UI3MEHEHUE UMITYJIbCA Tejla. 3AKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBMXKCHUE.

PaGora cribl. MOIITHOCTE CHJIEL.

Kunernueckass sHeprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTHUU.

IloreHuuanpHas DHEPIHUS. IloreHumanbpHas SHEPTUs yIpyro
nedhopMUpoBaHHONM  TpykuHbL.  [loTeHUManbHass  2Heprus Tena  BOJIU3H
MOBEPXHOCTH 3EMJIN.

IloTeHyanbHbBIC u HENOTCHIIMAIbHBIC CUJIBI. CBs3b paboThI
HEMOTEHIIMAJIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

Ynpyrue v Heynpyrue CTOIKHOBEHUS.

TexHUYeCKHe YCTPOMCTBA U MPAKTUUECKOE NMPUMEHEHUE: BOJAOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yuyenue aOCOMIOTHO HEYNPYroro yaapa C MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsi3u pabOTHl CHIIBI C U3MEHEHHUEM MEXaHMUYECKOW DHEPTrUuu
TeJla Ha IPUMEpPE PACTSKEHUSI PE3UHOBOTO JKI'YTa.

Pa3znen 3. MouiekysipHasi pU3HNKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPHUHM U UX OMBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep HIBWKECHHUS U
B3aUMO/JICMCTBUSI YacCTHI[ BeniecTBa. MO CTPOCHUS Ta30B, XKUJIKOCTEH H
TBEPIBIX TEJI U O0OBICHEHHUE CBOMCTB BEIIECTBAa HA OCHOBE 3THX Mojeiel. Macca u
pasmepsl Mosiekys. KonmnuectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp
Llenbcus.

Mopenb WJI€aJIbHOTO rasa. OcHOBHOE ypaBHEHUE
MOJICKYJISIPHOKMHETHYECKOM TEOPUM HACAIbHOTO Tra3a. AOCOIIOTHAs TeMIepaTypa



Kak Mepa CpeIHEN KHMHETUYECKOM HSHEpPruy TEIUIOBOTO JBMXKEHHUS YAaCTHUI[ rasa.
[IIkana temneparyp KeneBuna. ['a30Bble 3akoHBl. YpaBHeHHe MeHneneeBa—
Knaneiipona. 3akon JlanbToHa. M30mponecchl B UIC€AIBHOM Ta3€ C MOCTOSIHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHne U30MPOLECCOB: U30TEPMA,
n30x0pa, u306apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BellecTBa, QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIME YpPaBHEHHWE COCTOSHHMS HJIEATIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Ornpenenenue Macchl BO3QyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHHI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXAY NTapaMeTpaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmonuHamuueckass cucremMa. BHYTpEHHSIE 3HEpPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U crIoco0bI €€ m3MeHeHus. KonnuecTBo TemioTsl U pabota. BHyTpeHHss
JHEpPrus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buuasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIydYeHUE. Y IelIbHAs TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI IpU TETUIONEPENAYE.

[Tonsitue 006 aamabatHoM mporecce. l[lepBblli 3aKOH TEPMOJAMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJWHAMHKH K wu3omporeccam. ['padudeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpoLieccoB B MPUPO/IE.

TeroBele  mamuHbl.  [IpuHOMNBI ~ ACWCTBHUS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MaiinHax. Ko3dduuueHT mnone3Horo
nencTBug TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT Mojae3HOTo
JNEeUCTBUS. DKOJIOrMYECKHE MPOOIEMbI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOHMCTBA W MNPAKTUYECKOE MPUMEHEHHUE: JBUTaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEpPruu Tejla MPU COBEPIICHHH DPAOOTHI: BBUIET
npoOKH U3 OYTBUIKM MOJ JCHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTpAIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tejia MpH TeIuionepeaye.

OnpiT mo anuabaTHOMYy pacIIMpPEeHUI0 Bo3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, PEAaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TETUIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuiecmea. Dazoevie nepexoovl
[TapooOpazoBanue u KoHjeHcarus. Vcrnapenune u kurneHue. AOGCONIOTHAS U

OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HaceleHHbld map. YjaenbHas TeEMIOTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTIEHUS OT JaBJICHUS.

Trépnoe teno. Kpucramnmueckue u amopdHbie Tesia. AHM3OTPOIHs CBONCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHbIE MaTepualibl. llnaBieHue u
KpUcCTaJUIU3aIus. Y aeiapHas TerioTa miaBiaenus. Cyoaumarusi.

YpaBHeHHE TENJIOBOTO OajaHca.

TexHuueckue YCTpOMCTBA M IPAKTUUECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH TMOJYYEHHUS] COBPEMEHHBIX MaTepUANIOB, B
TOM YHCJI€ HAaHOMATepHUaaoB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACHIILIEHHBIX MapOB.

Kunenue nmpy NOHWKEHHOM JaBJICHUM.

Crioco0bl u3MepeHus BIaXXHOCTH.

Ha6monenne HarpeBaHus U IJIABJICHHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Yuenuueckuii akcnepumenm, 1ab6opamopHsie pabomol

HN3mepeHre 0OTHOCUTEIBHOW BIAXXHOCTH BO3/1yXa.

Paznen 4. DieKTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa
DJIeKTpU3auus Tell. OIJEKTPUYECKH 3apsan. JlBa BHaa SIEKTPUYECKUX
3apsiioB. [IpOBOJHUKHM, OUAIEKTPUKU W TMOJYNPOBOJHUKU. 3aKOH COXPAHEHUSs
AJIEKTPUYECKOTO 3apsia.



B3anmoperictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3JIEKTPUYECKUN 3apsl.
Onekrpuueckoe rmone. Hanpsok€HHOCTH  dnekTpudyeckoro mnois.  IIpuHiun
CYIIEpHO3ULMU JIEKTPUYECKUX MOJIeH. JIMHUM HanpssKEHHOCTU DJIEKTPUUYECKOTO
T1OJIA.

Pabora cun  anexrpocratudeckoro  mons.  [lorenuman.  Pa3HocThb
noteHuuanoB. [IpOBOOHMKM M AWDIEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlupnexkTpuyeckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTtop. DIeKTpOEMKOCTh TUNIOCKOTO KOHAEHCATOpA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHudyeckne YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATHYECKAsl 3allluTa, 3a3eMJICHHE DJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KONMPOBAJIbHBIN alapat, CTPYUHBIN IPUHTEP.

Llemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmojelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3aPSKEHHBIX TEJL.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTuyecKasl 3aliuTa.

JIMDIEKTPUKH B DIIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IIOMAau
IUIACTUH, PACCTOSIHUSA MEKIY HUMH U TUDIIEKTPUUECKON ITPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue a1eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [TocToSHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBICHHUE. YIETbHOE COMPOTUBICHUE BEILECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABIKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHHE HCTOYHMKA TOKAa.
3akon OMa [iJ1s MOJTHOM (3aMKHYTOM) AieKkTpruyeckoi enu. KopoTrkoe 3aMbikaHuE.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTh
CONIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATypbl. CBEPXIPOBOAUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.



[ToynpoBOAHUKHY. CoOcTBeHHas u npuUMecHast IPOBOJIUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYeCKuid TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJUTOB.
DIEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DIIEKTpUYECKU TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Inazma.

TexHudeckue yCTPOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: amIepMerp,
BOJILTMETP, pEOCTaT, HWCTOYHUKH TOKa, DIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA O,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cumbl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTPOTHUBJICHUS IMWIMHAPUYECKUX TPOBOJHUKOB OT JIJIUHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[IpsmMoe wu3MepeHue DIICKTPOJABIOKYIIEeH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

NckpoBoii pa3psia 1 IPOBOJAUMOCTD BO3AYyXA.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, nabopamoprsie pabomsi 3ydenue

CMEILIAHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenue 371eKTPOABHXKYILIEH CUIIbl MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Ha6monenue snekTpounsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocymiecTBiIseTcs ¢
Y4ETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3€d C KypcamMH MAaTeMaTHUKH,
Oumonoruu, XuMuw, reorpaduy U TEXHOJIOTUH.

Meowxcnpeomemmnvle nousamusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAYYHOTO
MO3HAHUWSA: SIBICHWE, HAy4YHBIA (PaKT, TUIOTe3a, (PU3NYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peuieHUe CUCTEMbl YpaBHEHHU, JMHEWHas (QyHKUus,
napaboia, runepbosa, ux rpad@uKkd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeus: mexannueckoe ABUKEHUE B XKUBOW mpupoje, auddysus, ocmoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHJbI TEIUIONEPE/Iaud, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs AUCCOLMALIMA,
rajbBaHHUKA.

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

Texnonozus: mpeoOpa3oBaHUE JIBIXKCHUN C HCIOJIB30BAaHUEM MEXaHU3MOB,
V4ET TPEHUS B TEXHUKE, TMOJAILIMITHUKN, MCIIOJb30BAHME 3aKOHA COXPaHCHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET MW JIpyrue), JBUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJIOJUIBLHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, D3JIEKTPOCTATUUECKasl 3alluTa, 3a3eMJICHUE DJICKTPONPHUOOPOB,
KCEPOKC, CTPYHHBIN MIPUHTED, AJIEKTPOHArPEBATEIbHbBIC IpuOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAJIbBAaHUKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKUYUA
IlocTtostHHBIE  MarHuThl.  B3aumojeMcTBHE  IOCTOSHHBIX  MarHUTOB.

MarnutHoe mnosie. Bexktop MarHuTHOM UWHAYKUMHW. [IpuHOMI cyneprno3zuuuu
MAarHuTHBIX MoJied. JIuHuM MarHuTHOM WHAYKIMU. KapThHa NTWHWNA MarHUTHOM
VHYKUUH [10JI1 HOCTOSIHHBIX MATHUTOB.

MarautHoe T1I0J€ MPOBOJHHMKA C TOKOM. KapThHa JnMHUNA WHAYKIWU
MAarHUTHOTO TIOJIS JUIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOIO
MIPOBOJIHUKA, KaTylIKu ¢ TOkoM. OnbIT Dpcrena. BzanmoneiicTBre NpoBOJHUKOB €
TOKOM.

Cunia AMmnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOJlyJib U HanpaBieHue. JIBuKeHne 3apsyKeHHOW YaCTUIIbI
B OJTHOPOJHOM MarHuTHOM mnoJie. Pa6oTa cumbl JlopeHna.

SIBiieHME DIIEKTPOMATHUTHOM MHAYKIMU. [lOTOK BekTOpa MAarHUTHOU
WHAYKOUAHA. OJEKTPOABMXKYIAS CWIA HWHAYKOHH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanest.

BuxpeBoe anexktpuueckoe moje. OIEKTPOABMKYIIAs CHIIA HWHAYKIAU B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[TpaBuno Jlenua.



NHnykTuBHOCTH.  SIBIE€HHME CAaMOMHAYKUMU. OJEKTPOJBHXKYIAS  CHJIA
CaMOMHIAYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJABUTATEIb, YCKOPUTEIU HJIEMEHTapPHBIX
YaCTHUILl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHOYKIIUA MAarHUTHOTO TIOJISI.

B3aumopelicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHUMOCTD 3JIEKTPOJABHXKYIIEH CHUIIbI UHAYKLIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO IOTOKA.

SIBrieHne caMOUHIYKIIUH.

Vuenuueckuii skcnepumenm, 1abopamopmusle pabomer Uyuenue

MAarHUTHOTO IO0JIs1 KATYLIKU C TOKOM.

HccnenoBanne neMCTBUS IIOCTOSHHOTO MAarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIHAH.

Pa3nen 5. KojieOaHusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1€0aHUA
Konebarenpnas  cmctema.  CBOOOJHBIE  MEXaHHYCCKHE  KOJICOAHMS.

'apmonnyeckue konebanus. [lepuon, wacrora, amrumtyaa u (aza koneOaHMIA.
[IpyxvHHBIN MasATHUK. MareMaTH4EeCKUN MasATHUK. YPaBHEHHE TapMOHHYECKUX
kosnebanwmii. [IpeBparieHne sHepruy NPy TAPMOHUYECKUX KOJICOAHMSIX.

Koneb6arenbubrii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIeOaHUS B
UJEaTbHOM KOJIEOATeIbHOM KOHTYpe. AHANOrus MEeXIy MEXaHUYECKUMHU U
ANEKTpOMarHuTHeIMU KojeOanusamu. @Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPIuM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux kojieOaHHUsX. BbIHYX/IEHHbIE MEXaHUUYECKUE
Konebanus. Pezonanc. BeIHYK/I€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS.



Ilepemennslii  TOK. CHHyCOMAANbHBIM IEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIMTYJHOE U JCHCTBYIOIIEe 3HAUYEHHWE CHJIbI TOKa U
HaIPSHKEHUS.

Tpaucdopmatop. [IpousBoacTBo, nepeaadya U MOTpeOICHUE IEKTPUUECKOU
SHEPruu. DKOJOTUYECKHE PUCKH MPU MPOU3BOACTBE 3nekTposHepruu. KymbTypa
UCIIOJIb30BaHUS AJIEKTPOIHEPTUU B MMOBCEHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, F€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUH JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHONM CUCTEMbl (MPYXKUHHBIA WA
MaTeMaTUYECKUM MasiTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanrie CBOWCTB BBIHYKICHHBIX KOJIEOAHUN.

HabGmonenue pe3onanca.

CB0OOHBIE JIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuuorpaMMbl (3aBUCMMOCTH CUJTBI TOKA M HANPSDKEHUST OT BPEMEHU) JIJIS
AJIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3oHanc mnpu 1mocCienOBAaTEIbBHOM COEAUHEHUH PE3UCTOPa, KaTyIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEPEIayn.

Vuenuueckuii skcnepumenm, 1abopamopHsie pabomol

HccnenoBanue 3aBUCMMOCTU TEpUOa MaJbIX KOJeOaHWI Ipy3a HA HUTU OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBanne NEpeMEHHOrO TOKa B LENH W3  IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE B0IHbL

MexaHnnueckue BOJHBI, ycioBuUsi pacnpoctpanenus. llepumoa. CkopocTh
pacrpoCTpaHeHus U JjIuHa BOJIHBI. [lonepednble U Mpoa0IbHbBIE BOJIHBI.
WNuTtepdepenmus n nudpaxius MEXaHUIeCKUX BOJH.

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

DNEeKTPOMATrHUTHBIE BOJHBI. Y CJIOBHUS W3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aunmuas opuentanus BexktopoB E, B, V B snekrpomaruutHoii BosiHe. CBoMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHUE, MpeJIOMJICHUE, MOJsIpu3anus, Iudpakuus,
uaTepdepennrsi. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana >MeKTpOMarHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMIBI paguOCBA3U U TeaeBUIeHUs. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEIbI.



TexHuyeckue yCTpONCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JAMArHOCTHKA B TEXHUKE WU MEIUILIMHE, pajap,
paguonpuEMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacnpOCTpaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne orpaxkeHus v NpeoMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHinu u 1ugpakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH U
4aCTOTOU KoJIeOaHUI.

UccnenoBanue CBOWCTB AJEKTPOMATHUTHBIX  BOJIH: OTpaXEHHE,
peJIoMJICHHE, ToJsipu3arus, Tudpaxius, nHTepdepeHIms.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsMoiiMHENHOE pacnpOCTpaHEHHUE CBETa B
ogHOpoaHOuU cpene. JIyu ceera. ToueyHbI HCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OoTpaxkeHusi cBera. [locTpoeHue n3o0paxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI IPETOMIICHHS CBeTa. AOCOTIOTHBIN MOKa3aTelhb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroia moiaHoro
BHYTPEHHETO OTPAKECHUS.

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

Cobuparomue 151 pacceuBarollie  JIMH3BIL. Tonkas
JIUH3A. DOKyCHOE paCCTOSHUE U ONITUYECKAs CUJIa TOHKOU JIMH3BI.
ITocTpoenune n3o0pakeHN B COOUPAIOIINX U PACCEHBAIOIINX JUH3aX. Dopmyiia
TOHKOM JIUH3EI. YBEJIUMYCHUE, TaBa€MOE JIMH3O0M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

Bonnosas ontuka. aTepdepennus ceeta. KorepeHTHbIE HCTOYHUKY.
YcnoBust HaOMIOIEHNS MAKCUMYMOB 1 MUHUMYMOB B HHTEp()epeHIIMOHHOM
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus ceera. {udpakuronnas pemérka. Y cioBue HaOIIOACHUS
[JIaBHBIX ~ MAaKCHMYMOB Ipyd TAJCHUM  MOHOXPOMAaTHYECKOrO  CBETa
Ha TUPPaKIUOHHYIO PEHIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOUCTBA U MPAKTUYECKOE TPUMEHEHUE: OUKH, JTyTIa,
dboToanmnapar, MPOEKIIMOHHBIHN anmnapaT, MUKPOCKOII, TeJIECKOM, BOJIOKOHHAS
OnTHKa, TU(pakuOHHAs pelETKa, TOJIPOU.



Jlemoncmpayuu

[IpsimonnHEHOE pacIpOCTPAHEHHE, OTPAKEHHUE U MPEIOMIICHUE CBETA.
OnTuueckue npuOopskI.

[TonnHOe BHYyTpeHHEE OTpakeHne. Mojienb CBEeTOBOA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue natepdepeHnm crera.

HaGmonenue nudpakuuu ceera. Habmronenue

JUCIIEPCUH CBETA.

[TomyueHue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHnue ciekTpa ¢ MOMOINILI0 TUPPAKIIMOHHON PEIIETKH.

Ha6monenue noisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHue nmokaszaTesns MpeoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB U300payKeHUM B JTMH3AX.

HaGmonenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

I'panunpl  OPUMEHUMOCTH  KJacCM4YecKo  MexaHuku.  Iloctynatsl
CIIEHHUATIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA
B BAKyyMe€, IPUHIUIT OTHOCUTEIBHOCTH DIHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpAILCHUE
TUTVHBI.

DHeprus U UMIYJIbC PEISATUBUCTCKON YACTHIIBIL.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUs
MTOKOSI.

Pazgen 7. KanToBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonsl. ®opmyna [Inanka cBs3u 3HEPTUN (HOTOHA C €TO YACTOTON. DHEPTHS

U UMITYJIbC (DOTOHA.

OtkpeiTe u uccienoanue Gporodrpdexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dororddexra. YpaBuenue DitHmreitna mia dotodddexra. «KpacHas rpaHuma»
dboToaddekra.

JHasnenue ceeta. Onbithel I1. H. JIeGenena.

XHUMHUYECKOE NECUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTHUECKOE NPHUMEHEHHE: (DOTOIIEMEHT,
dboTogaTunK, cCoHeYHas OaTapes, CBETOIUOI.



Jlemoncmpayuu

®otor(ppeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEUTHETO (poTo3ddeKTa.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pezepdopna mo paccesHUIo o -4acTHIL.
IInanerapnas moxaens aroma. Iloctynatel bopa. M3nyuenne u moryonieHue
(GOTOHOB MpHU MEpexojie aToMa C OJIHOT'O YPOBHS SHEPruu Ha apyroil. Buasl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.

BonHoBsie cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOM
IyaJli3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHbIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Mogens onbita Pesepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HaGmonenne nmuHeMvaToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, T0KA3bIBAIOIINE CJIOKHOCTh CTpOEHHsS sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompexpeneHuto  cocraBa
paanoakTHBHOTO M3nyueHus. CBoicTBa anbda-, 6eTa-, raMMa-u3IydeHus.
BimsiHue painoakTMBHOCTH Ha KUBBIE OPraHU3MBI.

OtkpeiTHE TIpoTOHAa W HelTpoHa. HykimonHas mopens snapa [eiizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anwda-pacnan. DNEeKTPOHHBIN 151 MTO3UTPOHHBIN OeTa-pacnas.
IN'amMan3inyuenue. 3aKOH paJJuOaKTUBHOIO pacraja.

DHeprus cBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. Jegekt Macchol siapa.

SnepHble peakunn. Jlenenue u cuHTE3 AIEP.

SAnepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl W TEPCIEKTUBHI
SIEPHON YHEPTETUKU. DKOJTOTUUECKHUE ACTIEKTHI SIEPHON IHEPTETUKHU.

DinieMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.

Metopl HAOJIIOACHUSL U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTadbHbIe B3auMoJeicTBUS. EAMHCTBO (hr3nyecKoil KapTUHBI MUpa.



TexHuyeckue yCcTpOMCTBAa U NPAKTUYECKOE IMPUMEHEHHUE: NO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK HOHU3HUPYIOINUX YACTHLI.

Yuenuuecxuti KCNepumMenm, nabopamopHvle pabomul

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zpnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3IUKH
Oranel pa3BuTUsa acTpoHoMuu. [IpuknaaHoe U MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMMUM.

Bun 3Bé3nHoro neba. Co3Be3qus, sipkue 3BE3MBI, IUIAHETHI, X BUIUMOE
JIBIJKCHHUE.

ComHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTh. VMcTouHuk sHeprum ConHua U 3BE3.
3BE3bI, UX OCHOBHBIE XapaKTepUCTUKHU. JlmarpamMma «CHEKTpaJIbHBINA KJacc —
CBETUMOCTB». 3BE3JBI TJIABHOM ITIOCJICIOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTb» [UIS 3BE3] TJIaBHOM IIOCIJIENOBATEIILHOCTH. BHYTpEeHHEE CTpOeHHuE
3BE31. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mieunbiii I[TyTe — Hama I'amaktuka. Ilomoxenune m aBmwxkeHue CoiHIa B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku M KBa3apbl. UEpHBIE OBIPHI B siApax
rajgaKTUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xab60ma. Pazberanue rajakTuk.
Teopust bosibioro B3peiBa. PeMkTOBOE H3ITyUEeHUE.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuuecxue nabnrooenus

HabGmronennst HeBOOPYKEHHBIM TJIa30M C HCIOIB30BAHUEM KOMIIBIOTEPHBIX
MIPUIOKEHUH IS ONIPEACIICHUs TOJ0KEeHNS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYyIIAPUS U SIPKUE 3BE3/IBI.

Hab6mronenns B Teneckomn Jlynsl, mianet, Muegnoro [TyTu.

O0o0mariee NOBTOpPeHUe

Ponsr ¢w3ukm W acTpoHOMHUHM B OKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAIBHOMN M 3TUYECKOU cepax AesTeTbHOCTH YEJIOBEKa, POJIb U MECTO (PUBHKHU
Y ACTPOHOMHUHU B COBPEMEHHON HaYyYHOU KapTHUHE MHUPA, pOJb PU3HMUECKON TEOpUHU
B (opMupoBaHuM mpeacTaBieHUM O (UIMYECKOW KapTHHE MHUpPA, MECTO
du3nUecKor KapTUHBI MUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTaBJICHUI O TIPUPO/IE.



MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHs B 11 kiacce ocyliecTBisercs ¢
Y4€TOM COJAEP)KATEIbHBIX MEXKIPEAMETHBIX CBSI3€ C KypcaMHM MAaTE€MAaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nowsamus, CBA3aHHbIE C U3YYEHHEM METOJIOB HAY4YHOI'O
MO3HAHUA: SIBIEHWE, HAay4yHbIA (akT, rumnore3a, (QuU3nyeckas BeIUYMHA, 3aKOH,
TEOpHsl, HAOIIOIEHNE, SKCIIEPUMEHT, MOAEIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelleHHE CHCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHE
(YHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX MPOEKIHMH HAa OCHU KOOPAMHAT, CIOXKEHUE BEKTOPOB,
POU3BOJIHBIE 3JEMEHTapHbIX (DYHKIMM, NpPU3HAKK MOJA00US TPEYroJIbHUKOB,
OIpeieNICHUE MIIOLAAN MIIOCKUX GUryp u o0béma Tel.

Buonoeusa: »nekTpuyeckue SBIEHUS B JKUBOM MNpUpPOJE, KojebaTeiabHbIE
JBUKEHUS! B KUBOW MPUPOJE, ONTHUYECKUE SBJICHUS B )KMBOW MpUpOJIE, NEUCTBUE
paaualy Ha >KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYypa TBEPABIX
TEJI, MEXaHU3Mbl O0pa30BaHUs KPHUCTAJUIMYECKOM PpEHIETKH, CHEKTPaJbHBIN
aHaIN3.

l'eoepagus: MarHuTHBIE TONOCA 3€MJIM, 3aJ€KU MArHUTHBIX pYI,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSCEHUI.

Texnonocus: JWHUW DJIEKTpOIIepenayd, TEHEepaTop TMEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATEIb, WHIYKIMOHHAs I€Yb, pajap, pPaadoNpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-medb, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
COJIHCUHAS Oatapes.



IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Dusmkay Ha ypOBHE CpETHETO OOIIETo
oOpazoBanus (0a30BbI YPOBEHB) JOKHO OOECHEUYUTH JOCTUXKEHHE CJICIYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yJbTAThl OCBOCHUSI yueOHOro npeaMera «Pu3rkay JOJKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TO3WIUEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOCKJACHUH, COOTBETCTBYIOIINX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIlecTBa, PacIIMpPeHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTU B IMPOIECCE pPean3allii OCHOBHBIX HaNpaBJICHUN
BOCIHUTATENILHON JESTEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKITAHCKON TO3UIIUU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI0 4J€Ha POCCHUICKOrO OOIEeCTBa; TMPUHATHE TPATULHUOHHBIX
OOIIEYEIOBEYECKUX  T'yMAaHUCTHUECKUX W JE€MOKpPaTHYECKHMX  IIEHHOCTEH;
TOTOBHOCTH BECTH COBMECTHYIO JCSITEIILHOCTh B MHTEpECaX IPa’KJaHCKOTO
oOIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BATENIbHOW OpraHHU3alIluy;

yYMEHHE B3aMMOJICHCTBOBATD C COIIMAIIbHBIMUA MHCTUTYTaAMH B COOTBETCTBUH C
uX (QYHKIUSMUA M Ha3HAYCHUEM; TOTOBHOCTh K T'yMAaHHTAPHOU U

BOJIOHTEPCKOM  JEATCNBHOCTH, 2) MNATPHOTHYECKOTO

BOCIIMTAHUSA:

c(hopMUPOBAaHHOCTH pOCCUICKOM rpakIaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA; IICHHOCTHOE OTHOIICHHWE K TOCYJIApPCTBEHHBIM CHUMBOJIAM,
JTOCTH>KEHUSIM

POCCUHCKUX YYEHBIX B 00J1aCTH (PH3UKU M TEXHUKH; 3) AyXOBHO-HPABCTBEHHOT O
BOCNUTAHMA: C(HOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHWsS, ATHYECKOTO
MOBEACHUS; CIOCOOHOCTHh OIICHWBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC
pelIeHus, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
Yyucjie B JEATENbHOCTH Y4YE€HOr0; OCO3HAHME JIMYHOrO BKJIaJa B IMOCTPOCHUE
YCTOHYHMBOTO OYIyHIero; 4) 3¢TeTHYECKOro BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;



5) TpymoBoro BOCHHMTAHMSI: UWHTEpEC K  pPa3IMYHBIM  cdepam

npo¢eCCUOHANILHON JIEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3HKOM M TEXHUKON, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUJIaHBI;
TOTOBHOCTh M CHIOCOOHOCTBH K 00Pa30BaHUIO U caMO0Opa30BaHUIO B 00JaCTH
(GU3UKU HA MIPOTSHKEHUH BCEH KHU3HMU; 6)

IKOJIOTH4eCKOr0 BOCIUTAHUSA:

c(hOpMUPOBAHHOCTb IKOJIOTMUYECKON KYJIbTYPhl, OCO3HAHHUE TJI00ATHHOTO
XapaKTepa IKOJOTUUECKUX MPoOJieM; TUIAHUPOBAHUE U OCYIIECTBICHUE JACHCTBUM
B OKpY’KaloIlel cpejie Ha OCHOBE
3HaHUS I1IeJIed YCTOMYMBOTO pa3BUTHSA YEJIOBEUECTBA;  paCUIMpPEHUE OIbITa
NeSATeIbHOCTH YKOJIOTMUECKON HANPaBIEHHOCTH HA
OCHOBE MMEIOIIMXCS 3HaHUH 110 (usuke; 7)
HEHHOCTH HAYYHOT0 MO3HAHMS:
c(hopMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (UBUYECKOW HAyKH; OCO3HAaHUE IIEHHOCTH HAy4YHOU
NeATeIbHOCTH, TOTOBHOCTH B TIpollecce U3y4YeHUs (U3UKU OCYIIECTBIATH
MIPOCKTHYIO U UCCIICIOBATEIIBCKYIO JIEITEIbHOCTh HHANBHUIYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEpPCcAJIbHbIE YueOHbIe AeiicTBUSA ba3oBbie
JOrn4ecKue JefcTBUA:

CaMoOCTOSITETFHO ~ (OPMYJIMPOBATh W aKTyaJW3UpOBaTh  MpodIemy,
paccMarpuBaTh €€ BCECTOPOHHE;, OMNPENEATh eI JEATSIBHOCTH, 3a7aBaTh
napameTpbl U KPUTEPUH UX
JTOCTW)KEHUS; BBISIBIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B PACCMATPUBAEMBIX
duznuecknx SBICHUSAX; pa3padaThiBaTh IUIAH PEIICHUS TPOOIEMBI C Y4ETOM
aHaJIM3a UMEIOIUXCS
MaTepUAIBHBIX ¥ HEMaTepUaIbHBIX PECYpCOB; BHOCHTh KOPPEKTHBBHI B

JeSTETHHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
[eJsIM, OIICHWBATh PHUCKH TIOCIEACTBUN JEATETLHOCTH,  KOOPJAWHHPOBATH W

BBITIONHSTH PabOTy B YCIOBHUSIX PEaIbHOTO,

BUPTYaJIbHOTO ¥  KOMOWHHPOBAHHOTO  B3aUMOJICUCTBHS;  pa3BHBATh

KpEaTUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOIIEM.

ba3oBbie HcCJIaea0BaTC/JIbCKHUE IleﬁCTBHH:

BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMH W METOJaMHU
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4eOHO-HCCIIET0BATENbCKON U MPOEKTHOW NEATEIHHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7a4 (PU3UYECKOro CONIEp)KaHWs, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUSA;, BIAJAETh BUAAMH JEATEIBHOCTH IO TOJYyYECHUIO HOBOTO
3HaHWs, €r0 WHTEPIpEeTalHnH, NPeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3IHMYHBIX
y4eOHBIX CUTYaIUsIX, B TOM YHCJE MPH CO3/aHUU YUEOHBIX MPOEKTOB B 0OJACTH
(GU3NKK; BBIABIATH MPUIMHHO-CIICJCTBEHHBIC CBSI3U M aKTyalM3MpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIIeHHs, HAaXOJAWTh apryMEHTHI IS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJEHUH, 3a/1aBaTh apaMeTPhl U KPUTEPHH PEIICHUS; aHATU3UPOBAThH
MOJyYeHHBIE B XOJI€ PEIICHUS 3aJaud pPe3yNIbTaThl, KPUTHUECKU OIICHHWBATh X
JOCTOBEPHOCTh, MPOTHO3UPOBATh W3MEHEHHWE B HOBBIX YCJIOBUAX; CTaBUTh W
dopMynupoBaTh COOCTBEHHBIC 33/]a4H B 00pa30BaTEIBHOM
ACSTENFHOCTH, B TOM 4YHCIE TpH K3YYeHHH (DU3UKHU; NaBaTh OIICHKY HOBBIM

CUTYaIUsIM, OLIEHUBATh MPHUOOPETEHHBIN OIBIT; yMETh NIEPEHOCUTH 3HAHUS T10

¢u3MKe B MPAKTHIECKYIO 00JIaCTh
KHU3HEICITETLHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

o0racTeii; BBIIBHTaTh HOBBIC HJIEH, TIPEIaraTh OPUTHHAIBHBIC ITOIXO0 IbI

Y pEIICHHS;, CTAaBUTh MPOOJIEMBI U 3a]]a4H, JOITYCKAIOIIHNE

aJIbTEPHATUBHBIC PEIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMH TOJyYEHHUsT WHPOPMAIUN (PU3UIECKOTO CONEPIKaHUS U3
MUCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIICCTBISATh IIOWCK, aHAJU3,
CHUCTEMAaTH3alMI0 U WHTEPIPETANHI0 WH(OOPMAIUK Pa3IUYHBIX BUAOB W (HOpM
NPEJCTABIICHUS; OIICHUBATh JOCTOBEPHOCTh HWH(POPMAIUH; UCTIOJIh30BaTh
cpeacTBa WHQPOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B PEIICHUHU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C COOIIOJeHHUEM
TpeOOBaHU IPTOHOMUKH, TEXHUKN O€30MaCHOCTH, TUTUEHBI, PECYpCOCOEpEKeHNs,
MPABOBBIX U 3TUUYECKUX HOPM, HOPM HHPOPMALMOHHON O€30MaCHOCTH; CO3/1aBaTh
TEKCThI (PU3UUECKOTO COAEPKaHUS B PA3IMYHBIX (hopMaTax ¢
ya€TOM HazHAYeHHUS WH(POPMAIIUU U TEIEBOM ayIUTOPHH, BEIOMpAs ONMTUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

OCYIICCTBIISITh OONIEHWE Ha YypoKax (U3MKH © BO BHE-YPOUHOU
NEATENbHOCTH;

pacro3HaBaTh  MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyalldd W CMST4aTh
KOH(UIMKTBI; Pa3BEPHYTO W JIOTUYHO U3JlaraTb CBOIO TOYKY 3pEHHS] C

HCMOJIb30BAHUEM



SA3BIKOBBIX CPEACTB; IOHMMaTh M HCIOJIB30BATh IIPEUMYILECTBA KOMAaHIHOM U
WHIUBUAYaJIbHON

paboThl; BEIOMPATh TEMATUKY U METO/IbI COBMECTHBIX ACHCTBUM C YUETOM OOIIMX

MHTEPECOB U BO3MOXXHOCTEM KaXXIAOIO 4YJICHA KOJUIEKTWMBA; IIPUHUMATH LEIU

COBMECTHOM JI€ATEIBHOCTH, OPraHU30BbIBATE U KOOPAMHUPOBATH NEUCTBUA 110 €€

JNOCTVIKEHUIO: COCTABJIATH IUJIaH JECUCTBUM, pACIPENEIATh POIU C yYETOM MHEHUH

YYaCTHUKOB, 00CYX/JaTh Pe3yJIbTaTbl COBMECTHOM pabOThI; OLIEHUBATH Kau€CTBO

CBOEI0 BKJIAJa U KaXKJI0I0 YYaCTHUKA KOMAaH/bI B

o0l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM; MpeajaraTb HOBbIE MPOEKTHI,
OLICHUBATh UJICH C ITO3ULIUU HOBU3HHBI,

OpPUTMHAJIBHOCTH, IPAKTHUYECKOM 3HAYUMOCTH; OCYILECTBIIATL TO3UTUBHOE
CTpaTErnyecKoe MOBEACHNUE B Pa3IMUYHBIX

CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUueOHbIEe AeficTBUsI CaMOoOpraHu3amusi:
CaMOCTOSITETTFHO OCYIIECTBIISITh TO3HABATEIBLHYIO ACSITEILHOCTh B 00IacTH
GU3NKH W aCTPOHOMHH, BBISIBIATH MPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ]a9d; CAMOCTOSITEIbHO COCTABJIATH IUIAH PEIICHUs PACUETHBIX U
Ka4eCTBEHHBIX 3aJ]lad, IUJIaH BBITIOJHEHHSI TMPAKTUYECKOH paboThl ¢ yd4€ToM
MUMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEW W TPEANOYTEHUH; NaBaTh
OIICHKY HOBBIM CUTYAITUsIM;
pacimupsITh paMKH Y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IMPEANOYTCHUH;
JenaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEIICHUE; OLIECHUBATH MPHUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH
(GhOpMUPOBAHUIO U TIPOSBIICHUIO SPYAUIIUN B 001aCTH

(Gu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENBHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B 1€ TEIBHOCT,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIHHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEHWCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX PE3YJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BATh MPUEMBI peIIEKCUH I OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO
pELICHUS; YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS MO UX
CHIDKCHUIO; IPUHUMATh MOTHBBI M APTYMEHTHI JIPYTUX IIPU aHAIIA3E PE3YJIbTATOB
NEATeNIbHOCTU; NMPUHUMATH ce0s, MOHMMAasi CBOM HEJOCTATKU M JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M ApTyMEHThl JPYIMX I[PH aHAIU3E PE3yJIbTaTOB
NEeATEeNIbHOCTHU; MPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIMIUOKHU.



B mpomecce mOCTMXKEHUST JIMYHOCTHBIX PE3yJIhTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpPEAHEro oOlero oO0pa3oBaHUs Yy OOydaroOUUXCs
COBEPIIEHCTBYETCS OMOIIMOHATHBIH WHTEIUICKT, TIPEAOIar Al
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHUE, BUJCTh HAINPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBLHON CEpHl,
OBITh yBEpEeHHBIM B ce0Oe€; CaMOpEerylIHpOBAaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb,
yMCHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIIOCOOHOCTH
aJanTHPOBATHCA K SMOIMOHAIBHBIM WU3MCHCHHSM W TPOSBISATH THOKOCTH, OBIThH
OTKpPBITBIM HOBOMY;, BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONICH CTpPEeMIICHHE K
JOCTIKEHUIO TICJIM U YCIEXY, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH
UCXO/S U3 CBOMX BO3MOXKHOCTEH; SMITATHH, BKIFOYAIOIIEH CIOCOOHOCTh TIOHUMATh
OMOIIMOHAJILHOE COCTOSIHHE JPYTHX, YYUTBIBaTh €ro IPH  OCYIICCTBICHUU
oOIIeHus, CITOCOOHOCTh K COYYBCTBHIO M COTICPEIKUBAHMIO; COITMAIBHBIX HABBIKOB,
BKJTFOYAOIIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TPOSBIISATH HHTEPEC M pa3perniaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 10 kiaacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEpax poiib U MecTo (U3UKUA B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpA, B PA3BUTHM COBPEMECHHOW TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKOW JEATEIbHOCTH JIIOJIECH; YYHUTHIBATH T'PAHULIBI
NPUMEHEHUS] M3Yy4YEHHBIX (U3MUECKHX MOJENel: MmaTepuajbHas  TOdYKa,
WHEpIMaIbHAs CHUCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TENO, WACAIBHBIN Tra3,
MOJIEJIA CTPOCHUS Ta30B, KUIAKOCTEH U TBEPIBIX TEJI, TOUCUHBIA JJICKTPUUECKUN
3aps Py perieHuu GU3HIeCKUX 3a/1ay;

pacno3HaBaTh (pU3NYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
JJEKTPOJUHAMUKNA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JIBUKEHHE, CBOOOJHOE TaJIeHHe TeJ, JBHKEHHE 10 OKPYKHOCTH, WHEpUUs,
B3auMoielicTBHE Te, T Gy3usi, O pOYHOBCKOE JBHKCHHUE, CTPOCHHE KHIKOCTEH 1
TBEPJBIX TEJ, U3BMEHEHHE O0BEMA Tl MPU HArpeBaHUM (OXJIAXKJIEHUU), TETIOBOE
paBHOBECHUE, WCIAPEHHE, KOHIEHCAlMs, IUIaBJICHUE, KpUCTAIU3AlUs, KUIICHHE,
BJIQYKHOCTbH BO3/IyXa, MOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCyle, CBSI3b MEXKAY MapaMeTpaMu COCTOSIHMSI Tras3a B  HM30IpOLECcCax,
ANEKTpU3alusl Tel, B3aUMOJEWUCTBHE 3apsjOB; ONUCHIBATH MEXAHUUYECKOE



JBIDKEHHE, UCTIONB3Ys (DU3UYECKUE BEIUYUHBI: KOOpJAUHATA, MYyTh, NIEPEMEIIICHHUE,
CKOPOCTh, YCKOpPEHHUE, Macca Teja, CHiia, UMITYyJIbC Tella, KHHEeTHYeCKasi SHEeprus,
MOTEHIIMANIbHAST PHEPTUsl, MEXaHWYecKasi paboTa, MEXaHUYECKas MOIIHOCTD; MPHU
OMHUCAHUU TMPABWIBLHO TPAKTOBAaTh (PU3UYECKHUM CMBICI HCIOJIb3YEMbIX BEIUYUH,
UX O0003HAUYCHMS] W E€IUHUIIBI, HAXOJIUTh (OPMYJIbI, CBS3BIBAIOIIUE JAAaHHYIO
bU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMH; OIKCHIBATH H3YUYCHHbIC
TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBHIE SIBICHUS, UCTIOIB3Ysl (PU3UUECKUE BEIIUUUHBI:
JABJICHUE Ta3a, TeMIlepaTypa, CpPEeIHssT KUHETHYECKas DHEPrus XaoTHUYECKOTO
JBIDKCHUSI MOJIEKYJ, CpPEIHEKBAJApAaTUYHAsT CKOPOCTh MOJIEKYJ, KOJHUYECTBO
TEIJIOThI, BHYTPEHHSSI dHEprus, padora raza, KodQQPHUIUEHT MOJIE3HOTO JACHCTBUS
TETJIOBOTO JBUTATENS; IPU ONMUCAHUU MPABUIBLHO TPAKTOBATh (DU3UYECKHUIN CMBICI
UCIIOJIb3YEMBIX BEJIIMUMH, WX O00O3HAYCHUS W €AWHUIBI, HAXOJIUTh (HOPMYIIHI,
CBSA3BIBAIOIINE JIAHHYHO (U3UYECKYIHO BEIMYMHY C JPYTUMU BEJIMYHHAM;
OMHCHIBATh HM3YYCHHBIC AJICKTPUUYECKHE CBOMCTBA BEIIECTBA W DJIEKTPUUECKHE
SBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UUECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
ANIEKTPUUYECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, TTOTEHIIMAN, PAa3HOCTh MOTEHIIUATIOB;
Opy ONHUCAHUM TPABWIBHO TPAKTOBAaTh (PUIUYECKUA CMBICI HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUYECHHUA U EAMHMIIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JpYTUMU BeJIMYMHAMU; aHAJIU3UPOBATH
(du3znueckue MpoIecchl U SBIEHUS, UCTONb3Ys (PU3NUECKUE 3aKOHBI U MPUHIUIIB:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3akonsl HeroTOHa, 3aKOH COXpaHEHUs
MEXaHMYECKOW SHEPTUU, 3aKOH COXPAHECHHS MMITYJIbCa, IPHUHIMI CYNEPIO3UIIUU
CWJI, TPUHIUI PABHONPABUS HMHEPIHUAIBHBIX CHUCTEM OTCUETa, MOJIEKYISIPHO-
KUHETUYECKYI0 TEOPHUIO CTPOEHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CpEIHEN
KAHETUYECKONW SHEPrMM TEIUIOBOTO JBIDKCHHS MOJIEKYJT C  aOCOJIOTHOM
TEMIIEpAaTypoOil, — NEpBbII  3aKOH  TEPMOJMHAMHUKH, 3aKOH  COXpaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inyarh CJIOBECHYIO
(bOopMyNIHpPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE U YCIOBHUS (TpaHUIIBI,
00JaCTH) TPUMEHUMOCTH; OOBSCHATH OCHOBHBIC MPUHIIUIBI JEUCTBUS MAIIIHH,
mpuOOpPOB M TEXHUYECKUX YCTPOWCTB; pas3iuyaTh YCIOBUA HX O€30mMacHOro
UCIIOJb30BaHUS B TOBCEIHEBHOM KU3HHW;  BBINOJHATH HKCIEPUMEHTHI IO
UCCIEIOBAHUIO (U3UUECKUX SABICHUN U

MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MpPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W THIOTE3y Yy4eOHOro OSKCIIEpHUMEHTAa,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(GopMyIHUpOBAaTh BBIBOJBI; OCYIIECTBIATH MPSIMbIE M KOCBEHHBIE H3MEPEHUS
(dU3MYEeCKUX BEIWYUH, IPU 3TOM BBIOUPATh ONTUMAIBbHBIA CIIOCOO M3MEpPEHUS U



WCIIOJI30BaTh ~ W3BECTHBIC  METOJbI  OICHKH  IOTPEHTHOCTeH  M3MEpEHUH;
MCCJIEIOBATh 3aBUCUMOCTH MEXKY (PU3HUESCKUMU BETMUUHAMH C

WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCHpPOBATh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (U3MYCCKHX BEIMYUH B
BUJe TaOmUI W TpaduKoB, 1eidaTh BBIBOJALI IO PE3yJIbTaTaM HCCIICIOBAHMUS,
coOoaTh TpaBujia 0€30MacHOro TpyJda MNpU MPOBEICHUHM HCCICAOBAaHUN B
pamMKax yd4eOHOTO OKCIIEPUMEHTA, Yy4eOHO-HCCIEIOBATEIbCKON W TIPOSKTHOU
JESATEIBHOCTH C WCIIOh30BAHUEM HM3MEPHUTEIBHBIX YCTPOMCTB W J1a0OPaTOPHOTO
o0opynoBaHUs; pemniaTh pacu€THhIC 3a7add C SBHO 3aJIaHHOH (DU3UYECKOM
MOJICIIbIO, HWCIIOJIB3YS (PU3WYECKHUe 3aKOHBI W TPHUHIIMITBI, HAa OCHOBE aHaJIM3a
yCIIOBUS 3aJlaud  BbIOMpaTh (U3MYECKYI0 MOJICTb, BBIICIATh (U3HUCCKHEC
BEJIMYHUHBI U (DOPMYJIBI, HEOOXOTUMBIC /I €€ pelIeHUs, TPOBOAUTh PacUEThl U
OIICHMBATh PEaJbHOCTH MOJYYCHHOTO 3HAYCHUS (PU3NYCCKON BEIMYMHBI; peliaTh
KauyeCTBEHHBIC 3aJla4yd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPCUYMBYIO IICMTOYKY
pacCyKJICHUH ¢ OMOPOM Ha M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (DU3UYCCKUE
SIBJICHUS,

HCIIOJIL30BATh npH pEIICHUH y4eOHBIX 3a1a4 COBPEMCHHbBIC
WH(GOPMAIIMOHHBIC TEXHOJOTHH JIJIS IOMCKA, CTPYKTYPHPOBAHHUS, HHTEPIIPETAIIUN
U TIpeJICTaBlICHUs YYeOHOH W HAyYHO-TIOMYJIIPHON WH(GOpPMAIIHMH, MOJyYSHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHYECCKH aHATU3UPOBATH MOIyIaeMyr0 HH()OPMAITHIO;
IIPUBOJUTH MIPUMEPHI BKJIaJIa POCCHICKUX M 3aPYOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHEC HayKH, OOBSCHEHHE IIPOICCCOB OKPYKAIOIIEr0 MHUpPa, B Pa3BHUTHE
TCXHHUKH W TEXHOJIOTHH, HCIOJIb30BaTh TEOPETUUYCCKHE 3HAHUSA IO (HU3UKEe B
MOBCETHEBHOW JKM3HU [JIsi oOecrieueHuss O€30MacHOCTH IIPU  OOpaIlleHHH C
npuOoOpaMM M TEXHHYCCKHMMH YCTPOWCTBAMH, I COXPAHCHHUS 3JI0POBbS H
COOJIFOICHUST HOPM SKOJIOTHYECKOTO MOBEJACHUS B OKpYKaIOIIeH cpejie; paboTaTh B
TPYIIE C BBIMOJHEHUEM PA3TUIHBIX COITMAIIBHBIX POJICH,

IJIAaHAPOBaTh pabOTy TPYIIBI, PalMOHAIBLHO pacHpeAcisaTh O00S3aHHOCTH U
IJIAHUPOBAThH JICSITEILHOCTh B HECTAHJAPTHBIX CUTYAlMSX, aJcKBaTHO OIICHHUBATH
BKJIQT KQXJI0TO U3 YYaCTHUKOB TPYIIIHI B PEIICHUE paccMaTpUBAEMOM MTPOOIISMEL.

K konmy oOyuenuss B 11 kJiacce mpelMETHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPUMEpaxX poib U MecTO (GU3NKKH B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIIOAEH, LEJIOCTHOCTh U E€JUHCTBO
bu3nUYecKod KapTUHBI MHpA; YUYUTHIBATH TPAHUIIBI MPUMEHEHUS HW3YUYECHHBIX
du3nYecKUX MOJENE: TOYEUHBIN JJIEKTPUYECKUM 3apsii, JIyd CBETa, TOUYCUHBIN
HWCTOYHHK CBETA, SIICPHAS] MOJAEIb aTOMa, HYKJIIOHHAasl MOJIEJIb aTOMHOTO S/1pa MpH



pelieHnd (QU3MYECKUX 3ajlay; paclo3HaBaTh (Pu3nueckue sBICHUS (MPOLEecChl) U
OOBSICHSITh MX Ha OCHOBE 3aKOHOB JJICKTPOJWHAMHUKMA M KBAaHTOBOM (PU3MKU:
ANIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE
JNEeUCTBUS TOKA, B3aMMOJICMCTBHE MAarHUTOB, OJJICKTPOMArHuUTHAs WHIAYKIUS,
JeWCTBHE MAarHUTHOTO TOJiE Ha MPOBOJAHUK C TOKOM M JABMXKYIIUKUCS 3apsii,
ANIEKTPOMAarHUTHbIE KOJIEOaHHsT W BOJIHBI, MNPSAMOJMHEHMHOE paclpoCTpaHEHUE
CBETa, OTPAKEHUE, NpesoMIIeHHe, MHTepdepeHIus, TUPPaKkIus U MOJISIpU3aIIsl
cBeTa, aucnepcus cBera, dotodnekrpuueckuil 3¢dext (pororddekr), cBeToBOE
JaBjeHNe, BOSHUKHOBEHHE JIMHEHYATOro0 CIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAsS
U UCKYCCTBEHHasl paJIMOAKTHBHOCTbH;, OMUCHIBATh M3YYCHHBIC CBOICTBA BEIECTBA
(oneKTpuyecKkue, MarHUTHbIE, ONTHYECKHE, DJIEKTPUYECKYI0 MPOBOJUMOCTH
pa3IUYHBIX Cpel) W DIEKTPOMATHUTHBIC SBJICHUS (MPOIECCHI), HCIOIB3YS
dusznueckre BETUYMHBI: JJIEKTPUUYECKUM 3apsij, CHiia TOKa, DJJIEKTPHUUECKOe
HanpsDKEHHE,  DJIEKTPUYECKOE  COMPOTUBJIEHUE,  PA3HOCTh  MOTEHIIMAJIOB,
ANEKTPOABMKYIIAsA cujia, padoTa TOKAa, WHAYKIUS MArHUTHOTO TIOJs, CHJIa
Awmrmepa, cuna JlopeHria, MHIYKTUBHOCTh KaTYIIIKH, SHEPTHUS JICKTPUUYECKOTO U
MarHUTHOTO TOJIEH, MEPHUOJ] U YacToTa KojeOaHuil B KoJieOaTeJIbHOM KOHTYpE,
3apsAll M CUila TOKAa B IMPOIIECCE FApPMOHUYECKHX AJIEKTPOMArHUTHBIX KOJIeOaHU,
(doKycHOE paccTOSTHUE M ONTHUYECKas CWJIa JIMH3bI, MPU OMUCAHUU TPABUIIBHO
TPaKTOBaTh (U3UUYECKUH CMBICI HKCIOJNb3YEeMbIX BEIWYHMH, UX OOO3HAYEHUS U
€AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE JaHHYIO (DU3UUYECKYIO BEIMYUHY C
IPYTUMU BEJIMYMHAMU;

ONHUCHIBATh HW3YUYCHHBbIE KBAHTOBBIE SIBJICHUS M TPOLECCHl, HCHOJIb3YS
¢u3znueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acTOTa CBETa, SHEPTUA U UMITYJIbC (POTOHA, MEPUOJI TIOTypaciaga, SHEPTUs CBA3H
ATOMHBIX SIIEP, TPHU ONHUCAHUM TIPABHIBHO TPAKTOBATh (DU3UYECKUN CMBICIT
UCIIOJIb3YeMbIX BEIIMYMH, MX OOO3HAYEHWS W EJAWHMIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIWYUHY C JPYTMMH BEJIWYUHAMU,
BBIYHCIISATh 3HAUCHUE (DU3NYECKON BENWYMHBI, aHAJTU3UPOBATH (PUBUUYECKUE
MPOIIECCHI U SIBJICHMSI, UCTIONB3Ysl (PU3NYECKHUE 3aKOHBI U MPUHIUIBL: 3akoH OMma,
3aKOHBI MOCIEA0BATEIBHOIO U MapajuieIbHOrO0 COEIWHEHHS] MPOBOJHUKOB, 3aKOH
Jlxoyns—JIeHna, 3aKOH AIEKTPOMATHUTHOW MHAYKIMHU, 3aKOH NPSMOJHWHEHNHOTO
pacrpoCTpaHEeHUs] CBETA, 3aKOHbI OTPaXEHHUS CBETA, 3aKOHBI MPEJIOMIICHUSI CBETA,
ypaBHeHHe OuHmMTEeHa 1 (oTodddeKrTa, 3aKOH COXpaHEHUS DHEPTUH, 3aKOH
COXpaHEHMsS] HMIYJIbCa, 3aKOH COXPAHEHUS JIJIEKTPUYECKOrO 3apsijia, 3aKOH
COXpaHEHHMsI MacCOBOTO YMclia, MOCTyaaThl bopa, 3aKOH pagnoaKTUBHOIO pacraja,
MpU 3TOM pa3IUYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOe



BbIpaXKEHUE W ycioBUS (TpaHMIlbl, O0O0JIACTH) MPUMEHUMOCTH; OMNPEACIAThH
HaIpaBJICHHE BEKTOPA MHIYKIIMU MAarHUTHOTO MOJIsl TPOBOIHUKA
C TOKOM, CUJIbI AMniepa u cuiibl JIopeHiia; CTpOUTh U OMUCHIBATh U300pakeHue,
CO3/1aBa€MO€ IJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M; BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3NUECKUX
SIBJICHUM U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OO0OPYJIOBaHMs, MPOBOJUTH OMBIT U
dbopMyTHUpOBaTh BBIBOJBI; OCYIIECTBIATH NPSIMbIE M KOCBEHHBIC H3MEPEHUS
(bU3UYECKUX BEJIWYUH, TIPU 3TOM BBIOUpPATh ONTUMAJBHBIA CIIOCOO M3MEpPEHUsS U
UCIIOJIb30BaTh ~ W3BECTHBIE METOJBl  OLIEHKHM TOTPEIIHOCTEH  HU3MEpEeHUi;
UCCJIEJIOBAaTh 3aBUCUMOCTH (DU3UYECKUX BEIMYHH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUHN: TIPU ATOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YJIbTATHI
MOJIYYEHHON 3aBUCUMOCTH (U3UYECKHX BEIMYMH B BHUAC TaOJHI] U TPa(uUKOB,
JIeNaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEI0BaHMs; COOJII0IaTh MpaBuiia 0€30MacHOT0
TpyJa TpH TPOBEICHUU MCCIEIOBAaHUN B paMKax Y4eOHOro HSKCIEpPUMEHTAa,
y4eOHO-UCCIEJOBATENIbCKOM UM TMPOEKTHON JESITENIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1a00paTOpHOro 00OpYyAOBAaHUS; pelIaTh PacCUETHBIC
3aJlayy C SIBHO 3aJIaHHON (DU3UYECKON MOJIEIbIO, UCTIONB3YS (PU3UUECKUE 3aKOHBI U
NPUHIIMITBI, HA OCHOBE aHaJIM3a yCIOBUS 33/1a4d BHIOUPATH (PU3UYECKYIO MOJIEb,
BBIIETSATh (PU3WYECKUE BEIWYMHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€ pelieHus,
OPOBOAUTH pacy€Thl H  OICHUBATh PEATbHOCTh IOJYYCHHOTO 3HAYCHHUS
(¢u3nuecKkol BENIMYUHBI; pellaTh KAYECTBEHHBIE 3a/l1aud: BHICTPAUBAThH JIOTUUECKH
HENPOTUBOPEUMBYIO IEMOYKY PACCYKICHHH C OMOpOM Ha W3Yy4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SIBIICHUS,

UCIIONIb30BaTh ~ MPU  PEIMIEHWH  y4eOHbIX  3aJad  COBPEMEHHBIE
WH(OPMAITMOHHBIE TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIINH
U TIPE/ICTABICHUS Y4eOHOW M HAyYHO-TIOMYJAPHON WH(GOPMAINK, TIOJTyYeHHON U3
Pa3IUYHBIX UICTOYHUKOB, KpUTUYECKHU aHAJIU3UPOBATh MOJIy4aeMyr0 HHPOPMAIIHIO;
OOBSCHATh TPHUHIIMIBI JICUCTBHUSI MAIllWH, MPUOOPOB W TEXHUYECKUX YCTPOMCTB,
paznuyaTh yclIOBHs HUX O€30MacHOIO HCIOJIb30BaHUS B IMOBCEAHEBHOW >KU3HU;
MPUBOAUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJOTHM; MCIOJb30BaTh TEOPETHYECKHWE 3HaHMS MO (u3uke B
MOBCEAHEBHON JKU3HU JUISI OOecredeHuss O€30MacHOCTH MpH OOpaIlIeHUuu C
npubopamMu M TEXHUUYECKUMH YCTPOMCTBaMH, [Jii COXPAHEHHUS 3JI0POBbS U
cOO0JII0ICHUSI HOPM SKOJIOTMYECKOI0 MOBEACHUS B OKpYXKalolllel cpeie; padboTaTh B



Ipynrne ¢ BHIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJIEH, IIaHUPOBAaTh PaboTy
IPyHIbl, palMOHAIBHO pacHpeesTh 00s13aHHOCTH U IJIAHUPOBATh AESTEIbHOCTD
B HECTAHJIApPTHBIX CHUTyalUusAX, aJCKBaTHO OLEHHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB IPYIIbI B PEIIEHUE PACCMATPUBAEMOI MPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Non/ HauMeHoBaHHe Pa3aeioB U TeM (ungposbie)
2 NMPOrpaMmblI Beero Kontpoabubie | I[IpakTuueckue o0pa3soBaTeJbHbIE
padoThI padoTsbI pecypceel
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bu6mmoreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 hitps://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarmia 5 https://m.eds00.ru/7f41bf72
bu6mmoreka [JOK
2.2 Apsamia / 1 https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOIN 9 1 bubnuoreka [IOK

TEOpUU

https://m.edsoo.ru/7f41bf72
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bu6mmoreka [IOK

3.2 OCHOBEI TEpMOIHHAMHKE 10 hitps://m. eds00.ru/7f41bf72
ArperaTHble COCTOSIHMSI BEILIECTBA. bubnuorexa [JOK
3.3 @da3oBbIE IEPEXOBI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. DJIEKTPOANHAMUKA
bu6moreka [IOK
4.1 OneKTpocTaTHka 10 https://m.eds00.ru/7f41bf72
[TocTosiHHBIN 2neKTpuYecKnid TOK. TOKH B bubnuoreka [IOK
4.2 pa3IMYHBIX Cpeax 12 https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
Paznen 5. OBOBLIAIOIEE IIOBTOPEHUE
Cucremaruzanus 1 00o01eHne
51 IIPEIMETHOTO COJIEPKaHMsI U OIbITa 5
' NeSATeIbHOCTH, IPUOOPETEHHOTO NIPU
n3ydeHuu Kypca ¢pusuku 10 xinacca
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Non/ HanMeHoBaHHe Pa3/iesioB U TeM (ungpossie)
s NPOrpaMMbl Beero Konrtposnbnbie | Ipakrtuueckne | ©0PasoBaTenbHbie
padoTsbI padoThI pecypceel
Paznea 1. JIEKTPOJINHAMUKA
MaruauTHO€ 1oJie. DJIEeKTPOMAarHUuTHas bubmuorexa [JOK
11 WHTYKITUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHW4ecKUe U JIEKTPOMArHuTHbBIC bubnuoreka [JOK
2.1 KojeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHW4eCKUEe U 3JIEKTPOMArHUTHBIE BOJIHbI bubnuoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
2.3 Onmrexa 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBbHOCTH
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OcHOBBI cnienManbHOM Teopun

bu6mmoreka [{OK

3.1 OTHOCHUTEIBHOCTHU 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paszgen 4. KBAHTOBAS PU3UKA
bubmmoreka [IOK
4.1 DJIeMEHTHI KBAHTOBOM OIITHKH 6 https://m.edso0.ru/7f41c97¢
bu6moreka [IOK
4.2 Crpoenue aroma 4 https://m.edso00.ru/7f41c97¢
bu6moreka [IOK
4.3 ATOMHOE AP0 5 https://m.edso00.ru/7f41c97¢
Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

bu6mmoreka [JOK
5.1 DJIeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 7 https://m.eds00.ru/7f41c97¢
Hroro mo pazgeny 7
Paznen 6. OGOBLIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Obobuaroiee nopTOpeHME ! https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHME 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne JlaTa uudposbie
n/n Tema ypoka B Kontposabneie | IlpakTH4eckue |  ysyyenus o0pa3soBaTe/ibHbIE
cero
padoTsbI padoThI pecypceel
®du3nka — Hayka O MPUPOIE.

1 Hay4nbie MeTOpl IMO3HAHHS 1 brbsmorexa LIOK
OKPYKAIOLIET0 MHIpa https://m.edsoo.ru/ff0c32e2
Porp  w  wmecro  gusuku B

5 (bOpMI/I];iOBaHI/II/I COBPEMEHHOU . Bu6miorexa IIOK
HayqHOM  KapTHHBl — Mupa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSATEIbHOCTH JIIOICH
Mexanuueckoe NBIDKECHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO . Bu6smoreka [JOK
asrkenus. [lepemernenne, ckopocTs, https://m.edso0.ru/ff0c3508
yCKOpEeHUe
PaBHOMEpHOE NpAMOJIMHENHOE bubnuoreka [JOK

4 JIBUKEHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE IPSIMOJIMHEWHOE bubnnoreka [JOK

5 JIBIDKCHHE 1 https://m.edsoo.ru/ff0c372e
CBobosHOE  majeHHe. Yckopenue bubnuoreka [IOK

6 cBOOOJTHOTO Ta/ICHHS. 1 https://m.edsoo.ru/ff0c39cc

. Bxonnas koMIekcHasi padora. . . Bu6miorexa [[OK

https://m.edsoo.ru/ff0c3ada
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KpuBosmHeliHoe nBuwxeHue. JIBrxeHue
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3be8

[IpuHnun otHOCUTENBHOCTH ["anmnest.

9 HHepuuanbHble CHCTEMBI OTCUETA. bubmmoreka [IOK
Tepssiit 3axon Hpiotoma https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [lpunnun bubnuoreka [JOK
Cyneprno3uiuu cuil. Bropoit 3akoH https://m.edsoo.ru/ff0c3be8

10 HeroTona ais MarepuanbHOM TOUKH.
Tpetnii 3akoH HeroToHa 1151
MaTepuaIbHBIX TOUYECK
3akoH BceMHpHOTO TaroreHus. Cuia

11 TsokecTH.  llepag  KocMudecKas bubmmorexa IIOK
CKOpOCTB https://m.edsoo.ru/ff0c3d00
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena bubnuoreka [IOK

12 https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpumuenT rpenust.

13 Cuiia CONPOTHBIICHHS TIPU JBIKCHUN butmmoreka [IOK
TeNa B KHIKOCTH HITH Tase https://m.edsoo.ru/ff0c3f76
[locTynarensHO€ U BpamaTesibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. Bu6miorexa 1IOK
MowmeHT cunebl. [linedo cunbl. YcinoBus https://m.eds00.ru/ff0c41a6
paBHOBECHS TBEPJIOTO Tesla
NMnynsc  MarepuanbHOM — TOYKH,

15 CUCTEMBl  MAaT€pUaJbHBIX  TOYEK. Bu6nuoreka [JOK

NMiynec cuibl. 3aKOH COXpaHEHHUs
HMITyJbca. PeakTUBHOE IBUYKEHNE

https://m.edsoo.ru/ff0c43d6
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Pa0GoTa 1 MOLIHOCTE CHJIBI.

Kunernueckass sHeprus MarepuaibHOU
Touku. Teopema 00 H3MEHEHHH
KMHETUYECKON SHEPTUU

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c4502

17

[ToreHnmanpHas dHEprus.
[ToTeHumanpHas 3HEPIUs ypyro
Nne(pOpMUPOBAHHON MPYKUHBI.
[ToTennmanpHas 3Heprust Teaa BOIU3u
MTOBEPXHOCTU 3eMJIU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHnmanbHbIe U HEIOTEHIMAJIbHBIE
cuiibl. CBsA3b pabOTHI
HEMOTEHLHUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUH CUCTEMBI Tell.
3aKOH COXpaHEHHUs] MEXaHUYECKO U
SHEpPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota

«HMccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MCHEHHEM MEXaHHUYECKOW 3Hepruu
TeJla Ha  T[PUMEpPEe  PaCTSDKEHUS
PE3UHOBOTO JKI'yTa

20

[IpoBepounas pabora 1O TEeMe
«Kunemartuka. JluHaMuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE)

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

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYISIPHOKUHETUYECKOH  TEOpHUH.
BbpoynoBckoe nBuxenue. Judpdysns

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2
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Xapakrep ABUKECHUS U
B3aUMOJCHCTBHSA YAaCTHUI] BEIIECTBA.

http://class-fizika.ru/10-

22 Mojenu cTpoeHust ra3oB, KUIKOCTEH U klas
TBEPIBIX TEN
23 Macca monexyn. Komiraectso http://class-fizika.ru/10-
BemiecTBa. [loctosinHas ABoraapo klas
24 TernoBoe paBHOBecue. Temmepatypa u http://class-fizika.ru/10-
e¢ m3mepenne. [llkana remreparyp klas
Henscusi. Wnpeanpubiii Taz B MKT.
OcHoBHoe ypaBHeHne MKT
[IpomexxyTouHasi KOMITIEKCHasE padoTa. bubmuorexa [JOK
25 https://m.edsoo.ru/ffOc4fde
AOcoroTHas TemIiepaTypa Kak mepa
2% CpeOHEH  KMHETUYECKOM  DHEPruM Bu6inoreka LIOK
JIBVDKEHHS MOJICKYJT. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akon [Jlansrona. ['a30BbIe 3aKOHBI http://class-fizika.ru/10-
klas
JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH MEXIY
28 rapameTpamu COCTOSIHHSI
Pa3peKEHHOTO Ta3ay»
29 H3ormporieccsl B uacanbHOM Ta3e U UX bu6mmoreka [JOK

rpaduyeckoe rnpecTaBIeHIe

https://m.edsoo.ru/ff0c570e
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Buyrpennssa sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
croco0bI €€ n3menennsa. Kommuecrso

30 bubmmorexa [{OK
TEIUIOTBI M paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO HUCATLHOTO
raza

bubmmoreka [{OK

31 Bryipt Temmonepeasn https://m.edsoo.ru/ff0c5c36
YaenpHas TEIUIOEMKOCTh BEIIECTBA.

32 Komnuuectso TETUIOTHI pu bubmoreka [IOK
Teronepeaue. ATHabaTHBIH MPoIece https://m.eds00.ru/ff0c5¢36
[TepBrIil 3aKOH TEPMOJUHAMHUKA U €70 bubmuotexa [JOK

33 MPUMEHEHHE K U30MpolIeccam https://m.edsoo.ru/ffOc5efc

24 HeobpaTtumocTs mpo1ieccoB B MpHUPOIE. Bu6uoreka [JOK
Bropoii 3ak0H TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
[Tpuniun nevicreus u KII/ TeroBoit bubmuoreka [JOK

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

36 Muxi Kapuo u ero KIT/J http://class-fizika.ru/10-

klas

37 OKONOTHYCCKUE MPOOIEMBI http://class-fizika.ru/10-
TEIUIOOHEPTETUKHI klas
Oo6o6maromuit  ypok «MouekynsipHas bubnuoreka [IOK

38 ¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
[IpoBepounas pabdota mo Teme

39 «MounekynsipHast ¢pusrka. OCHOBBI bubnuorexa IIOK

TCPMOJUHAMUKU

https://m.edsoo.ru/ff0c6a50
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[TapooOpa3zoBaHue ¥ KOHICHCAITHS.

bubmuoreka [JOK

40 Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoJIIOTHAs! U OTHOCUTEbHAS
41 BJIQYKHOCTB BO3/yXa. HachleHHbIH map bubmorexa [IOK
https://m.edsoo.ru/ff0c64d8
Teépnoe Tteno. Kpucramnumueckue u
1 aMoP(bHHe Tena. AHuzoTponus BuGmiorexa [IOK
CBOMCTB KpPHUCTAILIOB. Kuyxue https://m.edsoo.ru/ff0c65f0
kpucTayisl. COBpeMEHHBIE MaTepUAITBI
[lnaBnenue U KpUCTATUTU3ALMSL.
43 V enbpHAs TENIo0Ta MIaBIeHUS. bubmmorexa IIOK
CyGimarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHHE TEIJIOBOTO OamaHca https://m.eds00.ru/f0c6820
DJNeKTpu3anusa Tel. DICKTPUUYSCKHUI
45 3apsia.  JlBa BHaa 3JIEKTPUUYECKUX bubmuorexa IIOK
3apsIOB https://m.edsoo.ru/ff0c6bcc
[IpoBoHUKH, TUDIIEKTPUKU u
46 MOJIYIIPOBOHUKH. 3aKOH COXpaHEHHUS bubmiorexa [IOK
IEKTPHYECKOTO 3apsijia https://m.edsoo.ru/ff0c6bcc
BzaumopelictBue 3apsnoB.  3akoH
47 Kynona. To4euHblil 3IeKTpHYECKHI bubnuorexa IIOK

3apsig

https://m.edsoo.ru/ffOc6ced
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Hanpssk€HHOCTB 2IEKTPUYECKOTO MOJIS.
[IpuHnun cyneprnosunun

bubmmorexa [{OK

4 .

8 DNIEKTPUUECKUX 1oNIeH. JTunu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cui 3IEKTPOCTATUYECKOTO

49 nons.  [oreniman.  PasHocts brbmiorexa LIOK
IOTEHIHANOB https://m.edsoo.ru/ff0c6f00
[IpoBOHUKKA W JUDIIEKTPUKH B

50 BNEKTPOCTATHIECKOM mose. brbmiorexa LIOK
JIMBIeKTPIUeCcKas POHATIAEMOCTD https://m.edsoo.ru/ff0c7018

. bubmorexa [IOK

51 OnekrpoémrocTs. Konencarop https://m.edso0.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO

52 KOHJIEHCATOPa. DHEPrHs 3apsKEHHOTO bubmoreka [IOK
KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
JlaGopatopnass pabora "H3mepeHue

53 AIEKTPOEMKOCTH KOHAEHcaTopa"
[lpuHIIMDT JCWCTBUST W NPUMEHEHHE
KOHJICHCATOPOB, KOIIHPOBAILHOTO -

N http://class-fizika.ru/10-
54 amnmapara, CTpyHHOTO MIPUHTEDPA. D

DeKTpocTaTHUecKas 3alluTa.
3azeMJIeHHE HIEKTPOIPUOOPOB

klas
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ONEeKTpUUYECKU TOK, YCIOBHUS €ro
cyuectBoBaHus. [IoCTOSIHHBIN TOK.

http://class-fizika.ru/10-

55 Cuma TOKa. Hamnpsoxenue. Kl
Comnpotusnenue. 3akon Oma s Klas
y4acTKa Ieru
[MocnenoBaTenbHOE, napauiesbHOE,
CMEIIaHHOE COETNHEHHE

56 npoBogHUKOB. JlaGopaTopHas paGoTa brbmiorexa LIOK

https://m.edsoo.ru/ff0c74f0

«M3ydeHne CMEIAaHHOTO COEAMHEHHS
PE3UCTOPOBY
PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO bubmuorexa [JOK

57 ToKa. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe

58 3aMbikanue. JlaboparopHas pabora bubmorexa [IOK
«3mepenne DJIC UCTOYHMKA TOKA U https://m.edsoo.ru/ff0c7ae0
€ro BHYTPEHHETO COMPOTUBIICHHUS
DIIeKTPOHHAS TPOBOJAUMOCTE TBEPIBIX

59 METaJJIOB. 3aBUCUMOCTD http://class-fizika.ru/10-
COIMPOTHUBJIEHUS METAJLJIOB OT klas
Temneparypbl. CBEpXIIPOBOIMMOCTD

50 ONEeKTPHYECKUI TOK B BAKYyMeE. http://class-fizika.ru/10-
CBoiicTBa NIEKTPOHHBIX MTYyYKOB. klas
HTorosast KoMIIeKCHast paboTa.

61 P bubnuoreka [JOK

https://m.edsoo.ru/ff0c84ae
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[TonynpoBoAHUKH, UX COOCTBEHHAs U
IIpUMECHast MpoBoAuMOcTh. CBOMCTBa

bubmmoreka [IOK

62 p—~n-nepexona. IlonynpoBogHUKOBEIC https://m.edsoo.ru/ff0c82ba
npuOOpHI
DNeKTpUUECKU TOK B pacTBOpax 1
63 pacrmiaBax 3JeKTPOJIUTOB. Butmmoreka [JOK
DIIEKTPONUTHYECKAS IUCCOLUALINS. https://m.edsoo.ru/ffOc84ae
DNeKTpOIn3
DIIEKTPUYECKHUI TOK B ra3ax.
64 CamocTosATenbHbIN 1 Bu6mrorexa [IOK
HECaMOCTOSTEIbHBIN pa3psan. MoyHus. https://m.edsoo.ru/ff0c86fc
[Inazma
DNeKTpuYecKue MpUOOPHI U yCTPOMCTBA bubnuoreka [IOK
Y UX IPAKTUYECKOE TPUMEHEHUE. https://m.edsoo.ru/ff0c88be
65 [IpaBuna TexHUKH 0€30MAaCHOCTH.
OO6o0maronuii ypok 1mo teme
«DNEeKTPOIMHAMUKA»
[IpoBepounas paboTa 1o Teme
«Qnekrpocraruka. [locTosHHbIN Bu6nuoreka [JOK
cpenax»
O000111eHMEe W CHUCTEMATHU3alUs IO bu6mmoreka [JOK
67 TeMe «MexaHMKa. 3aKOHBI COXpaHEHHUs https://m.edsoo.ru/ff0c8c56
B MEXaHHUKE
O06o0011eHNEe U cUCTeMaTU3aIMs 110 TeMe bubnuoreka [IOK
68 «MonekynspHas ¢pusuka. Ternnosle https://m.edsoo.ru/ff0c8f6c

SIBJICHHUA»
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OBIIEE KOJIMYECTBO YACOB I10

TIPOrPAMME 68 3 3
11 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
No Jlata uudposbie
w/n Tema ypoxa Beero Konrtpoabubie | IlpakTuueckue H3yueHus o0pa3oBaTejibHbIE
padoThI padoThI pecypchl
[TocTOsIHHBIC MarHUTHI M KX
B3auMoaeiicTBre. MarHuTHOE IOJIE. Bu6snuoreka [IOK
1 Bekrop MarnuTHON MHAYKUMH. JlnnHK L https://m.edsoo.ru/ff0c9778
MarHUTHON MHAYKIIUU
MarauTtHoe 1oJie MPOBOJHUKA C TOKOM.
OnbIT DpcTena. bubnuoreka [JOK
2 1 _
B3aumogeiicTBrE IIPOBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3 MAarHUTHOTO TOJIS KATYIIKU C TOKOM» 1 1 https://m.edsoo.ru/ff0c98fe
JleiicTBE ~ MarHUTHOrO  TOJIA  HA
MPOBOJHUK ¢ TOKOM. Cuina Ammepa.
JlaboparopHas pabota «MccnegoBanue Bu6anoreka LIOK
4 I[eﬁCTBHH IIOCTOSIHHOI'O MardHuTa Ha 1 1 https://m'edsoo'ru/ffOCgaCo
paMKy ¢ TOKOM»
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JlelicTBME€ MarHUTHOTO TOJISL HA
JBIDKYIYIOCS 3apsDKCHHYIO YaCTHILY.
Cuna Jlopenna. PaboTa cuisl
Jlopenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMarHuTHas HHAYKLIUA. [loTok
BEeKTOpa MarHuTHOU uHAyKuuu. J/C

MHIYKIHU. 3aKOH JIEKTPOMarHUTHOM
nHaykuun Papanest

JlabopaTopHas pabota
«HUcciaenoBanue SIBJICHUS
3J'IGKTpOMaFHI/ITHOI\/’I HUHAYKOUN

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

Bxonnas koHTposbHas paboTa.

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

NHAYKTUBHOCTD. SIBnenue
camonHAyKiuu. DJIC caMOMHIYKIWH.
DHeprusi MarHUTHOTO TIOJISI KaTYIIKH
C TOKOM. DJIEKTPOMAarHUTHOE T10JIE

10

TexHuueckue  ycTpouWcTBA U HX
MPUMEHEHHE: TOCTOSHHBIE MarHUTHI,
AIIEKTPOMArHUTBI,  DJIEKTPOBUTATEb,
YCKOPUTENIHU OJIEMEHTApHBIX YacTHll,
WHIYKIIMOHHAS TIeYb

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

11

IIpoBepounass  paGota 1O  Teme
«MarauTtHoe noJje. DJIeKTPOMAarHUTHAsS
WUHAYKIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58
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12

CBoboHbIC MEXaHUYECKUE
Konebanusa. [ apMoHMYeckue
KOJIeOaHuUS. VYpaBHeHue
TrapMOHUYECKHIX KOJIcOaHUH.
[IpeBpatenue s3uepruu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnast pabota «lccnenoBanue
3aBUCHMOCTH TIEPHO/1a MAJTBIX
KoJiIeOaHU# Tpy3a HA HUTHU OT JITUHBI
HUTH ¥ MacChl TPy3a»

14

Konebarenbubiit koHTYp. CBOOOIHBIE
JNIEKTPOMArHUTHbIE  KoJieOaHUs B
uealbHOM Koye0aTeabHOM KOHTYpeE.
Ananoruss Mexjay MEXaHWYECKUMH U
JIEKTPOMArHUTHBIMH KOJIeOaHUAMHU

bu6moreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomMcoHa. 3aKOH COXpaHEHUS
SHEPruM B UAeaIbHOM KOJIe0aTeIbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraieHue 0 3aTyXaromuX
KOJIEOAHHSX. BeiHyx1cHHBIC
MEXaHHYECKHE KoJjieOanus. Pe3oHaHc.
BbIHYXIIeHHBIE ~ 3JICKTPOMAarHUTHBIC
KoeOaHus

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblii TOk. CHHYCOUTIBHBIN
IIEpEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYHOE U
JNEUCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U
HaIpsKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbhd34
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18

Tpancdopmarop. IIpousBoicTao,
nepeaaya u notpebienue
JIEKTPUYECKON JHEPTUU

19

YerpoicTBo u IIPAKTHYECKOE
IIPUMEHEHHE JJIEKTPUYECKOTO 3BOHKA,
reHeparopa epeMeHHOTo TOKa, JUHUN
JNEeKTpoIepesayd

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

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE JIEKTPOIHEPIUU.
Kynbrypa ncnonb3oBanust
AJIEKTPOIHEPTUU B MOBCETHEBHO M
KUZHU

21

MexaHn4yeckue  BOJIHBI,  YCJIOBHUS
pacnpoctpanenus. Ilepuon. CkopocTh
pacnpocTpaHeHus | JJMHA BOJHBIL
[TonepeuHsie ¥ MPOIOIBHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkopocTh 3Byka. ['poMKOCTH
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

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

23

DIEeKTpOMarHUTHbIE BOJIHBI, UX
CBOMCTBa U ckOpocTh. [lIkana
3JIEKTPOMArHUTHBIX BOJIH

bubnuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/IHLI pPaauoCBA3U u
TeneBuaeHusa. Pa3zButue CpeaAcTB
cBs3U. Paguomokanus

25

HpOMe)Ky’TOLIHaSI KOMIIJICKCHAaA pa60Ta

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8
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[IpsmonuneliHnoe pacnpocTpaHeHue

26 CBETa B OJHOPOJIHOM CpEJIE. bu6morexa [IOK
Toueunslii uctounuk cBera. JIyu ceera https:/m.eds00.ru/ff0cd3s0
OTtpaxxenue CBeTa. 3aKOHBI

27 oTpaxenus cBeTa. IlocTpoeHue bubmiorexa [IOK
M306paKeHMil B MIIOCKOM 3epKase https://m.edsoo.ru/ffOcd4e0
[Ipenomiienne CBETA. [Tonnoe
BHYTpEeHHee oTpaxkeHue. lIpenenpHbii Bu6moreka [JOK

28
yron IIOJIHOTO BHYTPCHHCTO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUS

29 JlaboparopHas padota «M3meperue bubnmorexa [JOK
MOoKa3aTes MPeIOMIICHHS CTEKIIa»

JIunzel. [locTpoenue wu3oOpakeHU B
30 nuH3e. DopMysia TOHKOHW JTMH3BI. bubmuorexa LLOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
JlaGopaTopHas pabora

31 «MccnenoBanne  CBOMCTB
M300paKeHUH B JIMH3AX)»

Hucnepcus cBera. COXKHBII COCTaB
oemoro cBera. Ller. JlabopaTopHas

32 pabora «HaOmroneHue aucnepcuu
CBETa»

Wntepdepennus cera. Audpaxius bubnuoreka [IOK
33 ceta. JludpaxkuronHas pemeérka https://m.edsoo.ru/ffOced22
34 ITorepe4HOCTh CBETOBBIX BOJIH. bubnuorexa [IOK

HOJ’IHpI/BaL[I/I}I CBCTa

https://m.edsoo.ru/ff0cf02e
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Onrtuyeckne nMpuOOPBI U YCTPOHCTBA H

35 yCIOBHS UX 0€30MIaCHOTO MPUMEHEHUS
I'panutsr MIPUMEHUMOCTH

36 Knaccnqecxovﬁ MexaHuku. [loctymarel Bu6moreka [[OK
CleHnaNpHOH Teopun https://m.edso0.ru/ffOcf862
OTHOCHTEIIEHOCTH
OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH.

37 3aMeIeHre BPEMEHN M COKpAICHHE bubmorexa LHOK
JUTAHBI https://m.edsoo.ru/ff0cfa42
OHeprusi 1 UMITyJbC PEIATUBUCTCKON

38 vactuiel. CB3b Macchl C SHEPTrUen u bubmoreka [IOK
MMITYITECOM. DHEpIHS TTOKOS https://m.edsoo.ru/ff0cfc68

39 [TpoBepounas pabora «OnTuka. bubnuoreka [IOK
OCHOBBI CIENUATIBHON TEOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»
®otonbl. Popmyna [lnanka. DHeprusa u bubnuoreka [JOK

40 UMITYJIBC OTOHA https://m.edsoo.ru/ffOcfel6
OTtkpbiTHE u UCCIIeIOBaHKE

41 dotosddekra. OnbiTer A. I brbmotexa LIOK
Cronerosa https://m.edsoo.ru/ffOcffc4
3akonbl pororddekra. YpaBHEHHE

42 DiinmTeitHa g Gotosddekra. brbmotexa LIOK
«Kpacuas rpanuna» hoTosdbdexra https://m.edsoo.ru/ff0d015e
JaBnenue cBera. Omeitel II. H.

43 JleGeneBa. Xumuueckoe neiicTBue bubnmorexa IIOK

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue  ycTpoucTBa U

MIPAKTUIECKOE MIPUMCHCHHUE:
44 (boTod7IeMEHT, ¢doTomaTyuK,
coJIHEeYHast OaTapesi, CBETO IO,
Pemenne 3amau mo teme «IEMEHTHI bubnuorexa [JOK
45 KBaHTOBOM ONTHKN https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. OMNBITHI
46 Pezepdopna mo paccessHUIO 0-9aCTHII. bubmmorexa [TOK
https://m.edsoo.ru/ff0d091a
[InmanerapHas Moaenp aToMa
bu6moreka [IOK
47 Tocrynatsi bopa https://m.edsoo.ru/ff0d0afa
Wznyuenne u mnormnomeHue (HOTOHOB
48 HpH MEPEX0Ie aTOMa C OJHOTO YPOBHS bubmorexa [IOK
SHEpTHH Ha APYToil. BUITEI CIIEKTPOB https://m.edsoo.ru/ff0dOafa
49 BomnHoBeIe cBoicTBa yacTull. BoaHBI 1€ bu6mmoreka [IOK
bpoitns. KopnyckyisipHOBOJTHOBOM https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE M BBIHYXIEHHOE
U3ITy4yeHue
OTkpbITHE PATUOAKTUBHOCTU. ONBITHI
50 Pesepdopaa 1o onpeseseHuio cocTaBa bubnuorexa IIOK
PATMOAKTHBHOTO W3TydCHH https://m.edsoo.ru/ff0d0fd2
CBoiicTBa anbda-, Oera-,
raMMaun3Iy4eHHUs. Brnusinue
51

PaAOaKTUBHOCTHU Ha JKHBBIC
OpraHnu3MbI
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52

OTKpbITHE IPOTOHA U HEUTPOHA.

N3orombl. Anbha-pacma.

ONEeKTPOHHBIN 51 MIO3UTPOHHBIN

Oerapacnan. ['amma-nu3nydenue

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSI3M HYKJIOHOB B sJIpeE.
Snepusie peakuuu. SAnepHblit
peaktop. IIpoGiiembl, EpPCHIEKTUBHI,
9KOJIOTUYECKHE AaCTEeKTHl SIEPHOM
SHEPTEeTUKHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble YacTulbl. OTKpBITHE
MO3UTPOHA. MeTO 1kl HAOIOIEHUS U
peFI/ICTpaI_[I/II/I 3J'IeMeHTapHI)IX qacTu.
Kpyrasliii cton «@yHaaMeHTaIbHbIE
B3auMoaeiicTBud. EquHcTBO
(bM3UYECKO KapTUHBI MUPAY

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3smHoro HebOa. Co3Be3nus,
SIpKUE 3BE3/IbI, TUIAHETHI, KX BHIAUMOC
nBkenre. ColIHEYHAsT cUCTEMA

56

Counnne. CotHeuHas aKTUBHOCTD.
Hctounuk sueprun CoJiHIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
MOCJEeI0BATENbHOCTU. BHyTpeHHee
cTpoenue 38€31. COBpeMEHHBIE
MPEACTABJICHUS O MPOUCXOKICHUU U
sBoounn CoJHIA U 3BE3]T
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Muneunsiii [1yre — Hama ['anakTuka.
[Tonoxenue u apwxenue CojHUA B

lamaktuke. T'amaktuku. YéEpHble

JBIPBI B IPAX TAIAKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boisbmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie mpo06iieMbl aCTPOHOMHUHT

61

Hrorosas koMIiekcHas pabota

62

O6o0matomuii ypok. Posb ¢usuku u
aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYSCKOM, COIHAJbHOM |
THYECKOM cdepax JeATeNbHOCTU
YeloBeKa

63

O6oOmatromuii ypok. Poib um mecto
(U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOW HAyYHON KapTUHE MUPa

64

O6o06maromuii ypox. Ponb

¢u3nyeckoit Teopuu B GOPMHUPOBAHUU
MIPEACTABICHUI 0 bu3nueckoit
KapTUHE MHUpa




65

O6o6maromuii ypok. Mecto
¢u3nvecKoil KapTHHBI MHUpa B 00IIeM
Py COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX MPEICTaBICHUI
0 TIpHUpoJIe

66

O000I11IeHNE U CUCTEMATH3aIlNs 3HAHWUH
0o TeMe « MarHuTHOE TI0JIE.

DNeKTpOMarHuTHasT WHTYKITHS»

67

O06o001Ienre ¥ cucTeMaTu3aIus
3HaHUM 110 Teme «Ontruka. OCHOBBI
CHEelMaJIbHON TEOpUU
OTHOCHTEIHHOCTH

68

O06o01enre 1 cucTeMaTru3amus 3HaHUH
o reme «KBanToBas pusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpOPU3UKNY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

4. Mskumes, b.b. byxoBueB, H.H. Cotckuii. ®usuka. 10 kmacc. YueOHHMK st
o0mreoOpa3oBarenbHBIX opranu3anuii. ba3zoserit yposenb. — M.: «IIpocsenienney, 2020

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. A.Il. PermkeBru. @usuka. 3amaunuk 10 -11 kmaccel. YueoHoe mocodue. — M.: JIPODA, 2019.

2. T'. H. CremmranoBa. CO0pHUK BOIIPOCOB U 3a1ad 1o ¢usuke: 10 - 11 k1. 00meoOpa3zoBaTeIbHBIX
yupexaeHuil. — M.: Ilpocsemenue, 2016.

3. O. W. I'pomueBa. KonTpoisibHbIE U caMOCTOATENbHBIE paboThl Mo ¢usuke 10 xmacc. — M.:
Wz narennscTBO «OK3aMeH», 2017

4. U.B. TonoBa. ®uszuka. 10 xmacc. KoHTponbHble paboThl B HOBOM Qopmarte. — M.:
«Muremnext- Lentpy, 2015

5. A.E. MapoH, E.A. Mapos. [unakrnaeckue matepuansl. ®msuka 10. — M.: [IPODA, 2019

6. B.A. 3a6otuna u B.H. KommccapoBa. ®u3mka: KOHTpOJIb 3HAHWH, YMEHHH W HABBIKOB
yaamuxcss 10 - 11 k. o0meoOpa3oBaTeNbHBIX YUpPEKIACHUN : 0a30BbIM U MPOGUIHHBIN
ypoBHH. — M.: «IIpocBemenuey, 2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET

bu6mmoreka [IOK
www. zavuch.ru.fisika.

http://www.fizkaf.narod.ru

http://mipt.ru
http://www.twirpx.com/files/pedagogics/pedagogics/preschool/

http://ru.fizik/ru

http://ru.wikipedia.org/wiki/

www. K - yroky

http://fcior.edu.ru/


http://www.fizkaf.narod.ru/
http://ru.fizik/ru
http://ru.wikipedia.org/wiki/




