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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1no ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOUIEro
o0Opa3oBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM ¢enepanbHON paboueill mporpamMmbl BOCHHUTAHUSA U
KOHLIEMIIUUA TpenojiaBanus yuyeOoHoro npeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHu3anUsIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIE MPOrPAMMBbI.

Copmepxanue mporpaMmbl 10 (U3MKE HAIpaBlieHO Ha (OPMUPOBAHME
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3allUUd MEKIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMU YYEOHBIMH IpeaMeTamu. B Hei
ONPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHHUS Kypca (DU3UKU: JIMYHOCTHBIE,
MeTanpeaIMETHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma no pusmke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU HAa Oa30BOM YPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO IroJlaM 00YUYEHUS;

e cojepkaHue ydueOHoro npeamera « Pu3nkay 1no rogaM oOydeHwus.

dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
Ka4yecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroiem Mupe. [IIKonbHbIN Kypc GU3HKK — CUCTEMOOOpa3yIOIni
JUTsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dusnueckoit reorpadueir u actpoHommei. Vcmonp30BaHWE W AKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, TOJIYYEHHSI HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢u3nku BHOCHUT OCHOBHOM BKJIaJg B (DOPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPHUMEHSATH
HAy4YHbIA METO]I MO3HAHUS MPHU BHINOJHEHUN UMU YY€OHBIX UCCIEIOBaHUM.

B ocHoBy Kkypca ¢u3MKMA Uil YpPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXKHO paccMaTpuBaThb KaK HPUHUUIIBI €ro
OCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanmzanusi NOpearnoiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMalIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢dusukm mpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKHX MPHUIOKECHUM
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss NOCPEICTBOM BBEIEHHUSA DIIEMEHTOB
CONepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIEHUS
po0sIeM palMoOHAIBLHOTO IPUPOIOIIOIH30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

Crep:KHEBBIMHU 3JIEMEHTaMH Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIlero
oOpa3oBaHus SABISAIOTCSA (Pu3mueckue Teopuu (PopMHUpOBAHUE MPEICTABICHHUNA O
CTPYKTYpE MOCTPOCHUS (MU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
INPUHLWINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpPaHHIAX
INPUMEHUMOCTH TEOPHUHM, Uil ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-ICITEIPHOCTHBIN TOIX0M B Kypce (U3UKU pPean3yeTcs MPEexkKIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTATHHOU ACSITEIBHOCTH O0YUYaIOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (U3MKM — 3TO HCHOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1A00paTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CHUCOK YYEHUUYECKHUX
IpaKTHUECKUX PalOoT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4aCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs U3 OCOOEHHOCTEH IUIAHMPOBAaHUA U
ocHalieHuss kaOuHera ¢usuku. [lpu »d>ToM obOecreunBaeTCsi  OBJAJCHUE
00yJaronmuMMUCss yMEHUSMH TPOBOJUTH KOCBEHHBIE HM3MEPEHHS, WCCIICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYUH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonploe BHUMaHHWE YJIENAETCS PEUIEHUIO PACYETHBIX M KAYECTBEHHBIX
3aga4. [Ipy »>TOM M pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCA 3aJa4d C SIBHO
3aJJaHHOW (PU3NUECKON MOJEIBIO, MO3BOJISIIOIINE IPUMEHSATh U3yUEHHbIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUPYS 3HAHUS U3
pa3HbIX pa3nesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBJIECHUN M TPOILECCOB B OKpYKarOIIeH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIHM MJI CHTYallMd MPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBunm ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUYeHNI0 ydeOHOTOo Tpoiecca 0a30BBIA YPOBEHb Kypca
($U3MKN Ha YPOBHE CpelHEro 001ero o0pa3oBaHus JOJDKEH U3YdaThCs B YCIOBUAX
IpeIMETHOr0 KaOuHeTa (M3WKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IUKJIA. B kabwnHere (pU3MKM TOMKHO OBITH
HE0OXoaMMOe JIabopaTopHOEe OOOpYAOBaHWE ISl BBITIOJIHCHUS YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YYeHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
0bopyoBaHue.

JleMoHCTpanoHHOE  000OpyIoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAIUil s
UCCIICIOBAHMSI  M3y4aeMbIX SIBJICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIBHBIX 3aKOHOB, KX TEXHUYECKUX MPUMECHCHHIA.

JlaGopatopHoe o0OOpymOBaHHWE [JIi YYEHWYECKUX TMPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILICKTHI
1a60paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI HA KOMIIJICKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpUi.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE HWHTEpeCca M CTPEMJICHUS OOYyYarOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (popMHpOBaHHE
HCCIIEIOBATENLCKOTO OTHOILIECHHUS K OKPYKAIOUIUM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3ylbTaTa H3YUCHHs
OCHOB CTPOECHHS MaTepuu B PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
buznyecKnX 3HAHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiu (U3UKK AJIS PAa3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrkeHne ATUX Ielei 00ecreuynBaeTCsl pElICHHEeM CIICIYIONINX 3a1a4 B

nporecce u3y4eHus Kypca GU3NKN Ha yPOBHE CPEHETO 001Iero oopa3oBaHus:



e MpHOOpEeTEeHHE  CUCTEMBbl  3HaHUH 00  oOmWMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OOBsSCHEHHS] (U3NUYECKUX SBICHUW B TIPUPOAE € Ui TPUHITHS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CHOCOOOB peIIeHUs pa3Iu4HbIX 3a7ad4 C SBHO 3aJlaHHOMN
dbu3nyeckoil MOAENbIO, 3aJady, MNOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOU YCIOBUSIM 3a]1auH;

e TMOHWMaHHWC (UBUYECKUX OCHOB WM MPHUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
($u3NYECKUX SKCIEPUMEHTOB, aHAlW3a U HMHTEPHpeTalud HH(OpMaIuH,
Onpee’eHusl JOCTOBEPHOCTH MOJIYYEHHOTO PE3YJIbTATA;

e CO3JaHUE YCIOBUU I PAa3BUTHsS YMEHUHN NMPOEKTHO-UCCIIETOBATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) HA YpOBHE CPEIHEro OOIIEero
obpazoBanus otBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE MepeyeHb J1abopaTOpHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTENb [E€JaeT BBIOOP
npoBeleHusT J1a00paTopHbIX pabOT M OMBITOB € YYETOM MHAWBHUAYaTbHBIX
0COOEHHOCTEH 00yUYarOIIHUXCA.



COJEPKXAHME OBYUYEHUA
10 KITACC

Pasznen 1. ®u3nka 1 MeTOAbI HAYYHOI'0 TO3HAHUA

®dusnka — Hayka o mnpupone. HaydHble METOABI ITO3HAHHS OKPYIKAIOIIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUSA IPUPOABI.
DKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUECKUX SBICHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u mecto dusuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOH KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTENBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpPEIHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NPOCKIMH HA OCH CUCTEMbl KOOPAHMHAT.
CnoxeHue nepeMeleHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IMyTH U MepeMEelICHUs
MaTepUasbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuHeitHoe  aBrbkeHue. JIBMKEHME  MaTepuajbHOM TOYKH 1O
OKPY>KHOCTH C IOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEMHAs
ckopoctb. [lepuon 1 gactora obparnienus. [leHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETP,
JNBH>)KCHUE CHAPSI0B, LIEIHbIE U PEMEHHBIE MEPEIavun.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBMKEHUH C UCTIOJIH30BAaHUEM ITPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teia, OpOIIEHHOTO TMOJ| yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUs.

Hamnpasnenue ckopocTy Npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckui sxcnepumenm, 1abopamophsie pabomoi

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY HYTSIMHU, NPONUIAEHHBIMH TEJIOM 3a
IIOCJIE0OBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

M3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuaumn  otHocutensHOCTH  [anmunes.  Ilepeeli  3akoH  HeroToHna.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUIS MaT€pUAIbHOM TOYKH. TpeTuit 3akoH HproToOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtsAroreHus. Cuna Tsxectu. llepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokosi, ckojibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. KoapdunueHt tpenus.
Cuna conpoTUBIIEHUS IPH JIBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpamieHus. llnedo cunbl. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIINITHHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHNE UHEPIUN.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cui.

CrnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiepopmanumu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akonsl coxpanenus 6 MexaHuke

NMnynbc MaTepualibHOW TOYKU (Tena), CUCTEMbl MATEPUATIbHBIX TOYEK.
NmMmnynbec cuiibl U1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHUsI HMMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTreHunanbHas SHEPTHUs yOpyro
nedopmupoBaHHoM  npyxkuHbl.  [loTeHUuManpHas  SHeprusi Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loTeHmumanpaple W HENMOTCHNHMAIbHbIEe  cuiibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C MU3MEHEHUEM MEXAaHUYECKOM HSHEPrHMu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuYeCKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq NOTeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

W3y4yenne abCOIOTHO HEYNMPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW IHEPruu
TeJa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mogekyasipuast QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUI[ BelIeCTBA. MoOJENU CTPOEHUs Ta30B, XUIAKOCTEU U
TBEPBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsnl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkama Temmneparyp
[enbcus.



Mopens  upeanmpHoro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUHU HUACANbHOrO raza. AOCOJIOTHas Temreparypa Kak mepa
CpedHel KHWHETHYECKON SHEpPruy TEIJIOBOTO JBHXKEeHUsA dacTull raza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeiipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHUE BeliecTBa, (oTorpadun
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OnbIThl 110 TU(PPY3UN KUAKOCTEN U ra30B.

Mopenb O6pOyHOBCKOTO JBUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILLIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBHI, IABJICHUS U TEMIIEPATYPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamMuueckass cucremMa. BHYTpeHHSs SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHnenus. KoandecTBo TemnoTel U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOIO  HWACAJIBHOrO  rasza. Buuael  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3JIy4eHUE. Y IelibHasi TEIIOEMKOCTh BEIlECTBA.
KonnuecTBo TemnoThl npu TeIionepeaye.

[lonarue 06 agmabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpumMeHeHne mepBOro 3akOHa TEPMOJMHAMHMKHM K H3ompoleccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Brtopoii 3akon TepmoauHamMuki. HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBple  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHax. KoadduumeHT monae3noro
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTETUKH.



TexHuyeckne YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIUIHHUK, KOHIUITHOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PAaOOThI: BBLIET
npoOKku U3 OYTBUIKM TOJ JCHCTBHUEM CXKATOTO BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3meHeHne BHyTpEHHEN SHEPTruu (TeMIIepaTypbl) Tea IpH TeIuionepeaye.

OnpiT Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, JBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

HN3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonvl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kunenue. AOCOTIOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEmiaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHUS.

TBépnoe Teno. Kpucramninueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiioB. Kuakue kpucrtaiibel. CoBpeMmeHHble Marepuaibl. [lmaBienue u
KpUcCTayuM3aIus. Y AelibHas TerioTa miaBieHus. CyOoaumanus.

VYpaBHeHue TeroBoro OanaHca.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEPUAOB, B
TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune npy noHW>KEHHOM [1aBJICHUMU.

CriocoObl U3MepeHus BIaXKHOCTH.

HalGmronenue HarpeBanusi v IIIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanus KpucTaloB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

HN3MmepeHne OTHOCUTENIBHOW BIIAXKHOCTH BO3AyXa.

Pa3znen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
ONeKTpu3ausl Tel. OJEeKTpudYeckuil 3apsa. JlBa Buja dIECKTPUUECKUX

3apsAa0B. HpOBOI[HI/IKI/I, AUDJICKTPHUKN KW IIOJYIIPOBOJHUKH. 3aKoH COXpaHCHUA
QJICKTPUYCCKOTI'O 3aps/a.
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B3aunmopeiictBue 3apsoB. 3akoH KynoHa. To4yeuHbIN 31€KTPUUECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTh  anekTpuueckoro mods. [IpuHoumn
CYyHEPHO3ULIMU DJIEKTPUUECKUX MOJeH. JINHUMM HanpsKEHHOCTH DIIEKTPUYECKOTO
IOJISL.

PabGora cun  oanekrpocrarnyeckoro  nons.  [lorenuman.  PasHocthb
noTeHUHAIOB. [IpOBOMHHMKM W JUANEKTPUKU B  DIJIEKTPOCTATUYECKOM IIOJIE.
JluanexTpryeckas MpOHULIAEMOCTb.

OnexktpoémkocTb. KoHeHcaTop. DIeKTPOEMKOCTh IIJIOCKOT0 KOHJEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHACHCATOopa.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTAaTHUECKas 3allUTa, 3a3€MIICHHE DJIEKTPOIPUOOPOB,
KOHJICHCATOpP, KONMMPOBAJIBHBIN annapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICHCTBUS AJIEKTPOMETPA.

B3anmonencTre HaA3IIEKTPU30BAHHBIX TEII.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEJ.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4eCcKas 3aIuTa.

JIMDIIEKTPUKH B SIIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMAau
IIJJACTUH, PACCTOSHUSI MEXAY HUMHU U JUAIEKTPUUECKOU IPOHNUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHACHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3mepenne 21eKTpOEMKOCTH KOHACHCATOPa.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Ncroynuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hampsxenue. 3akon OMa 17151 y4acTKa LETH.

ONEKTPUYECKOE CONPOTUBIIEHUE. YJENbHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenbHOE, NApaLIEIBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOAHUKOB.

Pabora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
IIEKTPUYECKOTO TOKA.

ONEKTpOABMKYILAS CHJIa U BHYTPEHHEE COIIPOTHUBIICHHE HCTOYHHKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JIeKTpH4YecKo nenu. KopoTkoe 3ambIKkaHue.

ONeKTpoHHAass  MNPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBIICHUS METAJUIOB OT TeMIeparypsl. CBEPXIIPOBOIUMOCTD.

OIEeKTPpUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TosrynnpoBOHUKH. CobcTBeHHas U IIpUMECHas IPOBOJMMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.
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ONeKTpUYeCKUid TOK B pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DNEKTPOIUTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckrue yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HWCTOYHUKUA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AHO/I, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUiTbl TOKA U HaIIpSKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS IUIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IJIOIA/IA TTONIEPEYHOT0 CEUCHUS M MaTepuaa.

CMenmaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe dBIEKTPOIBHXKYIIEH CcHibl. KOpOoTKoe 3ambIKaHHE
rajbBaHUYECKOI0 PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCThH CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3AEKTPOIUTOB.

W ckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOJAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHue cMenaHHOro COEAMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJIECHUS.

HabGmronenue snekrponnsa.

MexnpeaMeTHbie CBA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kiacce oCyIIEeCTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTMH, XUMHUH, TeoTrpaduu U TEXHOJIOTUU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (HakT, TUMOTEe3a, (Pu3nyeckas BEIWYHHA, 3aKOH,
Teopwsi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICIb, U3MEPCHHE.

Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHHWH, JIMHEHHas (QyHKIUs,
napaboJia, runep0oia, ux rpadUuKd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOU npupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHUW3MOB (BUbI TEIIONEPENAUuH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SBJICHUS B dKUBOU IPUPOJE.

12



Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPJIBIX TEN, XKUIKOCTEH U
ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJEKTPOIUTUYECKAS AUCCOIMAIIUS,
rajibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/lyXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIIOIb30BAHHEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, NOMAIIUIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET W JApPYrHe), IBUTaTelb BHYTPEHHETO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIY4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YKCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3aIlMTa, 3a3eMJICHHE DSJICKTPOTPUOOPOB,
KCEPOKC, CTPYUHBIA MIPUHTED, AJIEKTPOHArpPEBATEIbHbBIC puOopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHAMHUKA

Tema 3. Macnummnoe nose. I1eKmpoMazZHUMHAA UHOYKYUA

[loctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUE  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe mnosie. BexkTtop MarHUTHOM uWHAYKUMU. [IpuHOun cynepno3unuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAyKIWU. KapTMHa JMHUI MarHUTHOU
WHIYKIWH TOJISI IOCTOSHHBIX MArHUTOB.

MarautHOe 1OJie NPOBOJHMKA C TOKOM. KapTuHa JMHUA WHAYKIWU
MAarHUTHOI'O TOJS JJIMHHOTO MPSIMOrO IPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOlyJib U HanpaBiieHUE. J[BUKEHHUE 3apsSyKEHHOW YaCTHUIIbI
B OJIHOPOJHOM MarHuTHoM mnose. PabGora cunbl Jlopenna.

SIBneHne DNEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. OJIEKTPOJABHXKYILNAA CUJa HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykuuu Papanest.

BuxpeBoe »siekTpuueckoe Tosie. DJEKTPOJBIKYIAS CHUJIa WHIYKIUU B
IPOBOJHUKE, IBHXKYILIEMCS IOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

[Ipasuno Jlenua.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIYKLIMH. OJEKTPOJBMXKYIIAs  Cuia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
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TexHudeckne yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUM MHIYKIUA MAarHUTHOTO TTOJIS.

B3anMmopelicTBUE NBYX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

Jencrue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIUU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue AEHCTBUS MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHMH.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonnueckue konebanus. [lepuon, yactora, ammutyga U ¢asza KoseOaHHil.
[IpyXuHHBIA MasATHUK. MaremMaTUYeCKUN MAsTHUK. YPaBHEHUE TapMOHUYECKHUX
kosnebanuil. [IpeBpalenue s3Heprun Npu rapMOHNYECKUX KOJIEOaHUSX.

KonebatenbHbiil KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOAaTeIbHOM KOHTYpEe. AHANOTUS MEXIYy MEXaHHYECKUMH U
AIIEKTPOMAarHUTHbIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYPE.

ITpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BhIHYX/I€HHbIE MEXaHUYECKHE
KosiebaHus. PezoHaHnc. BbIHY X 1€HHbIE 3JIEKTPOMArHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CHUHYCOHMJAIbHBIM MEPEMEHHbIA TOK. MOIIHOCTh
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIbl TOKa W
HaIPSHKCHUS.

Tpanchopmarop. IlponsBoacTBo, nepenadya U NOTpPeOICHUE IEKTPUUECKON
DHEPIUU. DKOJIOTMYECKHE PUCKHU NPU MPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VICIIOJIb30BaHUs DJIEKTPOIHEPI MU B IIOBCETHEBHOM KU3HMU.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: JIIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIepeaay.

Llemoncmpayuu

HccnenoBanue mnapamMeTpoB KOJIEOATENbHOM CHCTEMBl (IIPYXUHHBIA WIH
MaTeEMaTHYECKUN MasITHUK).

Hal6monenue 3aryxaromnmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJI€OaHUH.

Habmronenue pesonaHca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuiiorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1ocCienoBaTeNbHOM COSAUHEHHMM PE3UCTOpa, KaTyLIKU
VMHIYKTUBHOCTH M KOHJAECHCATOpA.

Monenbs TMHUY 3JIEKTpONEpeIayn.

Vuenuueckuu sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHue IEPEMEHHOIO0 TOKa B LENM M3 MOCIEAOBATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmMpoMaZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YyCioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHuss M JUMHA BojHBL. [lomepedHble M NPOJOJIBHBIE  BOJIHBIL.
WnTepdepenims u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aunmHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, MPEIOMIICHHE, MOJspU3anus, Audpakuus,
uHTepdepenius. CKOpoCcTb dJEKTPOMArHUTHBIX BOJIH.

[IIxkana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI paguoCBs3U U TeneBuAcHusA. Paqnonokanmus.

OIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHU4ecKue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJBTPAa3BYKOBas IUAarHOCTMKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHUK, TEeIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPAHEHUE MONEPEUHBIX U MPOAOJIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habmonenue oTpakeHus U IpeoMICHUS] MEXaHUYECKUX BOJIH.
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Hab6mronenue natepdepennmn u qudpakiuy MEXaHHIECKUX BOJTH.

3BYKOBOI1 pE30HAHC.

HaGmronenue cBsi3m TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJION U
4acTOTOM KOJeOaHUI.

HccnenoBanre  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPa)KEHHE,
peroMIIeHUE, MOSIpU3alus, AUPPaKIys, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpOCTpaHEHUE CBETA B
OJIHOPOIHOM cpene. JIyd cBera. TOUECUHBIN HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbBI oTpaxkeHusi cBeta. [locTpoeHue n3zodpaxeHuit B
IIJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOIOTHBIN MOKa3aTeh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CroxxHbIil coctaB Oenoro cBera. LBer.

Cobupartonie u pacceuBarompe JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHue W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune u3oOpakeHUN B
coOMpaloIMX U pacceuBaOIIMX JinH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JTaBaeMo€ JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUYECKON ONITUKH.

BonnoBass ontmka. WuTrepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBusi HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT IBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakimoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE IPUMEHEHWE: OYKH, Jyma,
doToamnmapar, TPOCKIIMOHHBINA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOISIPOUSI.

Llemoncmpayuu

[IpssMONMHEWHOE pacCHpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE CBETA.
OnTruueckue mpudOopHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBONCTB M300pakeHU B JTHH3AX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

HaGmronenne natepdepeHnu cBera.

HaGmronenue nudpakiuu cBera.

Hab6monenue nucnepcun cera.
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[TosyueHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue criekTpa ¢ MOMOIIbIO TU(DPAKINOHHON PEIIETKH.
Ha6monenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi
W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUI B JTHH3AX.
Hab6monenue nucnepcun cera.

Pa3nen 6. OCHOBBI CIeNUAIBHON TEOPHUH OTHOCHUTEIHLHOCTH

['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELIMAIIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILCHHE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

CBs13b Macchl ¢ SHEPrUEN U UMITYJILCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun POoTOHA C €ro YacTOTON. DHEPTHUsI
U UMIyJbC poToHA.

OtkpriTre u uccnenoBanue Gororpdexra. OnwiTet A. I'. CroneroBa. 3akOHbI
dororddekra. YpaBHenue OiHITeNHA Uit PoTtodddekra. «KpacHas rpaHuiia»
dboTtoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doromatuuk, comHeuHas 6aTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oto3PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPPeKTa.

Ceeroguog.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopia mo paccessHuIO 0 -4acTHII.
[Imanerapnas mopens aroma. Ilocrynatel bopa. W3nydenne u mornomeHwue
(GOTOHOB TpU Tepexojie aToMa C OJHOIO YPOBHSI PHEPruM Ha Apyroil. Bumabl
criekTpoB. CHEKTp YPOBHEW SHEPTrUU aTOMA BOJIOPOJA.
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BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsipHO-BOJIHOBOM
JTyaJIn3M.
CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.
TexHuyeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.
Llemoncmpayuu
Mopuens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
Habnronenue iMHeWyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol
Hab6mronenue nmuaeidaToro cnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOLIME CIIOKHOCTh CTpOeHUs dAnpa. OTKpbITHE
panuoaktuBHoctH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrasa
panuoakTuBHOrO wu3nMydeHus. CBoiictBa anb(a-, Oera-, ramma-u3Iy4CHHS.
Bnusinve paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monenb snapa ['eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JTydeHHe. 3aKOH PaJIMOaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. /leneHne u CUHTES SA€ED.
Anepuwiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaeMbl U TEPCIEKTUBBI
SIIEPHOM SHEPTETUKU. DKOJIOTMUYECKUE ACTIEKTHI SIEPHON YSHEPTETUKHU.
OnemeHTapHble YaCTULBL. OTKPBITUE TO3UTPOHA.
Mertoabl HaOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOoieicTBUs. EMUHCTBO (pu3nuecKkoil KapTUHBI MUpA.
TexHuyeckue yCcTpoMCTBA M IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
Bunbcona, siiepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
CU€TUrK MOHU3HUPYIOIINUX YACTHL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM QoTOrpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

Oransl pa3BUTHs acTpoHOMUH. [IprKiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMHH.
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Bun 3B&nnoro neba. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, X BHUAUMOE
JIBUKECHHUE.

ConneuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprum CosiHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTBY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3J TJIABHOM ITOCIENOBATEIBHOCTU. BHyTpeHHEe cTpoeHune
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3BooIuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m aBwxkeHue CoaHLA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHbBIE ABIPHI B Aapax
raJaKkTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa06ma. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMMKTOBOE M3NydEeHHUE.

Macimrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpo6ieMbl aCTpPOHOMUM.

Yuenuueckue nabniooenus

HabGmtonenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONpe/ieNIeHUs MOJI0KEHUS HEOECHBIX 00BbEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CEeBEpHOro MOIyIIapus U IpKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro Ilytu.

O6o0maromee NOBTOPEeHUE

Ponb ¢u3uku U acTpoHOMUHM B HIKOHOMHYECKOM, TEXHOJOTMUYECKOM,
COIIMAJIbHOM M 3TUYECKOM cepax NesTeIbHOCTH YeJOBEKA, POJib U MECTO (DU3UKU
¥ aCTPOHOMMH B COBPEMEHHOM Hay4HOU KapTHHE MUpa, pOJib PU3NYECKON TEOpUU
B (QOpPMHUPOBAHMU TPEACTABICHUN O (U3MUYECKOW KapTUHE MHpA, MECTO
bu3nuecKkoil KapTUHBI MHpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABIICHUN O PUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne xypca ¢gusuku 0a3oBoro ypoBHs B 11 kiacce ocyIiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3CH C KypCcaMM MAaTE€MAaTHKH,
OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHU: SIBICHUE, Hay4YHbIH (pakT, rumoresa, (u3MUYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLUHMH HAa OCU KOOPAMHAT, CIIOXKEHHUE BEKTOPOB,
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MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TMPU3HAKU TMOAOOUS TPEyTrOJIHHUKOB,
oTpe/ielIeHUE TUIOMIAIN TIOCKUX GUTYp ¥ 00BhEMA Tell.

buonoeus: »nextpuueckue sBICHUS B JKHBOW Mpupojne, KoieOaTenbHbIC
JBUKCHHS B )KMBOW MPHUPOJIC, ONITUYECKUE SBJICHUS B )KMBOW MPHPOJIE, ACHCTBHE
paJnaliiy Ha JKUBBIE OPTaHU3MBI.

Xumus: cTpO€HUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKask CTPYKTYypa TBEPABIX
TEI, MEXaHU3Mbl OOpa30BaHUSI KPHUCTALIMYECKON PEMIETKH, CHEKTPaIbHBINA
aHaJIn3.

l'eocpagpusa: MarHuTHBIE TIOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX PYII,
doTochEMKa 3eMHOM MMOBEPXHOCTH, TIPEICKA3AHUE 3eMIICTPSICCHU.

Texnonoecusi: JUHUM BJEKTpOIEpenad, TeHepaTop IEPEeMEHHOro TOKa,
AJIEKTPOJBUTATENh, WHAYKIIMOHHAS I€4Yb, pajap, pPaauoONpUEMHUK, TEICBH30D,
anTeHHa, tenedon, CBU-meub, MpOEKIMOHHBIA amnmapaTr, BOJOKOHHAs OITHKA,
coJtHe"Has OaTapesl.
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IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nka» Ha YPOBHE CpPEIHErO OOIIero
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» AOHKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCid PYKOBOJCTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3MUIMEN JUYHOCTHU, CUCTEMOM LIEHHOCTHBIX
OpUCHTAIlW, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE pPEAM3alMi OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHOU IESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIEYETIOBEUYECKUX TI'YMAaHHCTHYECKUX U
JEMOKPATHYECKNUX LEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnN;

YMEHHE B3aUMOJECICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uX QYHKIUAMU U Ha3HAYCHHUEM;

TOTOBHOCTbh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€ OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHIICKMX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PELICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIJa B TOCTPOEHUE YCTOMYMUBOTO OYTyIIETO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,

npucyuero puanyeckoil Hayke;
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S) TPy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodeccroHalbHON esATEeNbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIaHbL;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
($U3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K010rH4eCcKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh HKOJIOIMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPooIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUN B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO PA3BUTUS YEJIOBEYECTBA;

paclIMpeHue ONbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOLIMXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GUZNUYECKON HAYKU;

OCO3HAaHME LIEHHOCTH HAY4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHUsd  (QU3MKKM  OCYLIECTBJIATH  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UENU JCATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS
BBISIBJIATH  3AKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajv3a HUMEIOIIUXCS
MaTe€pHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTD, OIEHUBATh COOTBETCTBUE PE3YJITATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBUSIX  pPEaJbHOTO,
BUPTYAJILHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBaTeabCKHe 1eHCTBUSA:
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BJa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHSATHUSIMU U METOAAMHU
buznuecKoil HayKu;

BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOSKTHON AESTEbHOCTH
B 001acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSTEIbHOMY ITOUCKY
METOAOB pELIeHHUs 3a7a4 (PU3NYECKOTO COACPXKAHMS, NPUMEHEHHIO Pa3IUYHbIX
METOJIOB MMO3HAHUS;

BJaIeTh BUAAMH JEATEIbHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0O W MPUMEHEHUIO B Pa3UYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE TIPH CO3AaHNUU YUeOHBIX MMPOEKTOB B 00JaCTH (DU3UKH;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajady,
BBIIBUTATh TUINOTE3Y €€ pEeLICHUs, HAXOAUTh apryMEHTHI ISl JOKa3aTesIbCTBA
CBOMX yTBEPXJICHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBaTh IOJNyYEHHBbIE B XOJE pEIICHUs 3aJadyd  pe3yJbTaThl,
KPUTUYECKH OIIEHWBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
yCIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0O0pa30BATEIHHOMN
JeSITEIbHOCTH, B TOM YHCJIE€ TIPU U3YYEHUH (DU3BHUKY;

JlaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMETh TMEPEeHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKYI0 001acTh
KHU3HECATEIIbHOCTH;

YMETb UHTErpPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBbIE UJIEH, IPEJIaraTh OPUTHHAIBHBIC TIOJXO/bI U PELICHHUS;

CTaBUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJa/IeTh HaBBIKAMH MOJy4eHUsS UHGOPMAIUU (PU3NYECKOTO COJIEPKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATH IOUCK, AaHAJU3,
CHUCTEMAaTH3alMI0 M HMHTEPIpEeTalnio MHOOPMAIMK Pa3INYHBIX BUAOB U (popm
IpeCTaBICHHUS,

OLICHHUBATH JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONB30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a71a4 C COOJIOJICHHEM TpeOOBaHUN HSProOHOMHMKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, pecypcocOepeKeHHs, MPaBOBBIX M ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MTaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJAEp)KaHUS B Ppa3IUYHbIX (opmarax c
y4€TOM Ha3Ha4yeHUs UH(OPMAIMK U 1IeJICBON ayAUTOPUH, BHIOMpAsi ONTUMAIIbHYIO
dopMy npeacTaBIeHNUS U BU3yaTH3aIIH.

KoMMyHHKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1eCTBHA:
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OCYIIECTBISAITh OOIIEHWE HAa ypoKax (U3NKK ¥ BO BHE-YPOUHOU
JESTENBHOCTH;

pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIUKTHBIX CHUTyallud W CMST4Yath
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHMS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM M WHIWBUYaJIbHOU
paboThI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JCHCTBUU € Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBATH W
KOOPJIWHUPOBATh ACUCTBUA NO €€ JNOCTHKEHHIO: COCTABIIITh IUIAH JEWCTBH,
pacmpeieniaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIAJa M KaXJOTO YYaCTHUKA KOMAaH]bl B
001t pe3ynbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpearaTb HOBBIE NPOEKThI, OLECHUBATH MAEU C IO3ULUHAH HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUSX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHHE, OBITHh HHUITHATHBHBIM.

PeryJsiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO AESITENbHOCTh B 00JacTu
GU3MKM U aCTPOHOMHHM, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUIEHMs] PAacCUETHBIX M Kaue€CTBEHHBIX
3aj1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, OpaTb Ha ceds
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMH B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJ/Ib, IMOLUOHATIbHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,

OILICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM;
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BIAJeTh HaBBIKAMH  IIO3HABATEIbHOW  pe(iieKCHH KaK  OCO3HaHUS
COBEPIIAEMBIX JEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, WX PE3yIbTATOB H
OCHOBAaHUM;

UCTIONIb30BaTh MPHUEMBI PEQIICKCHH IJISl OLICHKH CHTYaI[iH, BHIOOpa BEPHOTO
pEIICHNUS;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATH DPEIICHHs 10 WX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TIpU aHalW3e pPe3yIbTaToB
JIeSITEIIbHOCTH,

NIPUHUMATH ceOsl, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TIPpU aHalUM3€ pPe3yJIbTaToB
JeSITeTbHOCTH,

pU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIHOKH.

B mporecce nOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
no (Qu3MKe A YPOBHS CpeaHEro oOmero o0pa3oBaHUsS y OO0ydYarOIMUXCS
COBEPILICHCTBYETCS IMOIMOHATBHBIN WUHTEJUICKT, TPEe/IIOIararoIInui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIONIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHs COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIHPOBAHHS, BKJIIOYAIONIETO CAMOKOHTPOIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
IMOIMOHAIBHBIM H3MEHEHHSIM U MTPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMIICHHE K OCTIDKEHUIO e U
ycIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHUE JICWCTBOBATh HMCXOJS W3 CBOUX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
IPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CIHOCOOHOCTh K
COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMATBHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMHU JIFOJIbMU, 3a00TUTHCS, TPOSBIISATh MHTEPEC U Pa3peiaTh KOHQPIUKTHL.

IMPEAMETHBIE PE3YJIBTATDBI
K konimy oOyuenuss B 10 kiacce npeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHHIA:
JEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3uKu B (HopMHpOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHUM COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHM, B TPAKTUYECKON JEATEIBHOCTH JIIOJEH;
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YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
UJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsil IPU pelieHnU (PU3NUECKUX 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOLIECCHI) U OOBSCHITHL UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA W
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKCHUE, CBOOOJHOE TaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIUS,
B3auMoJielicTBUE Tell, Tuddy3us, OPOYHOBCKOE JBHKEHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHNE 00BhEMA TeJl MPU HarpeBaHuu (OXJIAXKIESHUH ), TETNIOBOE
paBHOBECHE, MCHAPEHUE, KOHJCHCALUs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAJKHOCTB BO3/1yXa, OBBIICHHUE JABJIICHUA T'a3a IIPU €r0 HArPEBAHUU B 3aKPBITOM
cocylie, CBSI3b MEXAY MapaMeTpaMHd COCTOSIHMSI Ta3a B M30IpOleccax,
AIIEKTPU3AIUA TEJ, B3AUMOJICUCTBUE 3aPsI/I0B;

OTMCHIBATh MEXAHWYECKOE NIBIDKCHHE, HCIOJL3Ys (PU3NYECKHue BEITUYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEILICHUE, CKOPOCTh, YCKOPEHWE, Macca Tela, CHuia,
MMIIYJIbC T€Jla, KNHETUYECKas 3HEPrusl, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIB3YEMbIX BEJIUYUH, UX OOO3HAYCHUS W EIUHHUIIBI,
HAXOoJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMUYUHAMM;

OIKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Yya (U3WUYECKUEe BEIMYMHBI: JaBJIGHHE Ta3a, TeMmIleparypa, CpeaHss
KMHETHYECKasi SHEPIrusl XaOTUUECKOI0 JBUKEHUS MOJIEKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KOO (PHUIMEHT TMONE3HOTO JEUCTBUS TEIUIOBOTO JIBUTATENS; MPH OMUCAHUU
NPaBWIBHO TpaKTOBaTh (DU3UYECKUH CMBICT HCIOJIB3YEMbIX BEIWMYHH, HX
0003HAaYeHUsS W CAWHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

OIKCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JJICKTPUUECKUE
SIBJICHUS (ITPOIIECCHI), UCTIONB3YS (PU3MUECKHUE BEIMYUHBI: JCKTPUUICCKUN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIMAN, Pa3HOCTh MTOTECHIMAJIOB;
IpU  OINHCAHWHM TPABWJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYCHHsS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAHHYIO (U3UYECKYIO BEJTUYHNHY C APYTUMH BEITMUYUHAMH,

aHaJIU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUSA, UCMOIB3YS (U3UYECKUE
3aKOHBI Y TIPUHUMIIBL: 3aKOH BceMUpHOTO TsAroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHCHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXPaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHIUII PABHOINPABUS WHEPLHUAIBHBIX CHUCTEM
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OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOECHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHH TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoM, MEepBbId 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHUS
IEKTPUYECKOr0 3apsfa, 3akoH KylloHa, Ipu 3TOM pasiavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIbL,
o0yacT) IPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS MAIllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOMICTB; pa3iauyarh YCJIOBHUs MX O€30MACHOIO MCIIOJIb30BaHMS B
IIOBCEHEBHOM JKU3HU;

BBIMOJHATh HKCHEPUMEHThl IO MCCIEIOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJI30BAHUEM IPSAMBIX U KOCBEHHBIX H3MEPEHUN, NPU 3TOM
dbopmynupoBath mpobiieMy/3amadyy HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOIO O0OpYAOBAaHUSA, MPOBOAUTH OMNBIT U
(opMyIIMpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYHH, IPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTU  MEXIy  (PU3MYECKUMHU  BEJIMYMHAMH  C
UCIIOJIB30BAaHUEM INIPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
¢uKkcUpoBaTh PE3yNbTaThl MOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIMYUH B
BUJIE Ta0nuIl U TpaMKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICOBAHMUS,

co0iroaaTh npaBuiia 0€30IaCHOrO TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax Yy4eOHOTro SKCHEpPHUMEHTa, Y4eOHO-MCCIEN0BAaTENbCKOM W IPOEKTHOM
JESATEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
00opyI0oBaHUS;

pemiath pacu€THBIC 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNbIo,
UCHOJB3Ys (PU3MUECKHE 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3aJauu
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYIIH,
HEoOXOouMbIe NIl €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEaJTbHOCTD
MOJy4YEHHOTO 3HAUYEHHUs (PU3HUECKON BEITMYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HENPOTUBOPEUUBYIO
LIEMIOYKY PACCYXXIEHUN C ONOpPOM Ha WM3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sBICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U IPEJCTaBICHUS y4€OHOW U HAay4yHO-NOMYJISIPHOM MH(pOpMalUK, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIN3UPOBATh MOIy4aeMyt0 HH(OpMAaLHIO;
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MPUBOINUTH MPUMEPHI BKJIaJla POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JU1sl obecnieyeHrss 6€30MacHOCTH MPU O0palleHUuu ¢ MpudopaMu U TEXHUUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJNIIOJICHUS HOPM 3KOJOTHYECKOTO
MTOBEACHUS B OKPYXAIOUIEH CPEJIE;

paboTatb B TpYIINE C BHIIIOJHEHUEM pPa3JIMYHBIX COIMAIbHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYIIbl, PalUOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JIESITEIBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJAEH, LIEJOCTHOCTh U E€OUHCTBO
(bu3nYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHULBI NPUMEHEHUS M3YyYEHHBIX (U3UUYECKUX MOJIEIEH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsif, Jy4Y CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJieJb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj]1ay;

pacrno3HaBaTh (pU3MUYECKHUE SIBJICHUS (IIPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTPUUYECKask IPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasi WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIOJs Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsij, SJICKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEWHOE pPacHpOCTpaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHius, audpakuus U TOJApU3ALMs  CBeTa, MAUCIEPCHUs CBETa,
doTornexkrpudeckuit 3ddext (poroaddexT), cBeToBOE NaBICHNE, BOSHUKHOBEHUE
JUHEMYaToOro CIeKTpa aToMa BOAOPOAA, €CTEeCTBEHHass M HMCKYCCTBEHHas
panroaKkTUBHOCTD;

OMKCHIBaTh W3YYEHHBbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUECKYI0  IPOBOJUMOCTh  PAa3jIUYHBIX  Cpel) U
DJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIIECCHI), WCMOJIB3YS (DU3NYECKUE BETUYHHBIL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, SJIEKTPUUYECKOE HANPSDKEHHUE, AJIEKTPUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs CUja, paboTa TOKa,
UHIYKIMS MarHUTHOTO Mojs, cuia Awmrmepa, cuia JlopeHua, HWHIYKTUBHOCTb
KAaTyIIKW, HEPrUsl 3JEKTPUYECKOTO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
KoieOaHuil B KoJeOaTenTbHOM KOHTYpe, 3apsl M CHja TOKa B MpoIecce
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TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pACCTOSHHE U
ONTHYECKAas CHUJia JIMH3bI, MPU OIMUCAHUHU MPABWIBHO TPAKTOBATh (U3MUECKUN
CMBICTT HCHOJb3yEMBIX BEJIWYMH, HMX OOO3HAUYECHHUA U EIAWHMIIBI, YKa3bIBaTb
(opMyJibl, CBS3BIBAIOIIME JIaHHYH0 (PU3UYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh M3YyYECHHbIE KBAHTOBBIE SBJIECHUA MW MPOLECCHI, HCIOIB3YS
¢uznyecKue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUO NOJTypaciaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, MpPU OINUCAHUU NPABUIBHO TPAKTOBaThb (U3MUYECKUN CMBICI
UCIOJB3YEMBIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYUHY C JPYTUMU BEJIUYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SBIECHUS, UCIONIB3Ys (DU3HUECKUE
3aKOHBI U NMPUHLUIBL: 3aK0OH OMa, 3aKOHBI IIOCJIEOBATENBHOTO U MAapaUIeIbBHOIO
COCAUHEHHsI TNPOBOJHUKOB, 3akOH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHIYKLUHU, 3aKOH NPSIMOJIMHEHHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEHHE DWHIITEeHa mis (oTorddekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPaHEHUs
IEKTPUYECKOTO 3apsA/a, 3aKOH COXPAaHEHWs MAacCOBOI'O YMCIIA, MOCTYNaTsl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inydaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHWE W YCJIOBHS (TpaHUIBI, O0JACTH)
IIPUMEHUMOCTH;

ONPEIENATh HAIIPABICHUE BEKTOPAa MHIYKIIMM MAarHUTHOIO MOJIS POBOJHMKA
C TOKOM, cuiil Ammnepa u cuisl JlopeHna;

CTPOUTh M ONMCHIBATh H300paKEHHE, CO3/1aBaeMO€ IIJIOCKHM 3epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENOBAHUIO (PU3NYECKUX SIBICHUH W
IIPOLIECCOB € HCIIOJIB30BAHUEM IPSAMBIX M KOCBEHHBIX W3MEPEHHU: IIPU ITOM
dbopmynupoBath mpobiieMy/3amadyy HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO O0OpYAOBAaHUSA, MPOBOAUTH OMBIT U
(dbopMynupOBaTh BHIBOJBI;

OCYIIECTBIISATh NPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIINYHUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsS U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHMM: NpU 3TOM KOHCTPYHpPOBAaThb YCTAHOBKY, (UKCHPOBATH
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKMX BEJIUYMH B BUIE TaOIMI] U
rpa(uKoB, AeJaTh BbIBOJBI 10 PE3yJIbTaTaM HCCIEAOBAHNUS;
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coOmo1aTh mpaBmwiia 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICTOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIHLCKON W TPOCKTHOU
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000py1I0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCTIONB3YS (PU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIHL,
HEOOXoAuMbIe JJid €€ pEelIeHHs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUs (PU3HUUECKOU BEIMYUHBI,

penaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTHYECKH HETPOTUBOPEUUBYIO
LENOYKY PacCyX JACHUHA C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MpU  pEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
uH(OPMAIMOHHBIE TEXHOJIOTMH JISl TTOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TIPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJSIPHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMALIHUIO;

OOBSACHATH MPUHIMMBI JEHCTBUS MAIUH, MPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU,

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOTrO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTatb B TpYIINE C BHIIOJHEHHEM pPA3JIMYHBIX COIMANBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATh JEATEIHHOCTh B HECTAHJAPTHBIX CUTYyaIlUsX, aJleKBATHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne i/

HaumeHoBaHue pa3/iejioB U TeEM
NMPOrpamMmbl

KoanuecTBO 4acoB

Bcero

daekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE peCypChl

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUA

1.1 ®du3uKa 1 METOJbl HAYYHOTO TO3HAHUS 2 but6mmoreka IIOK https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
2.2 JlnaHamuka but6mmoreka IIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE bu6muoteka LIOK https://m.edsoo.ru/7f41b£72
Uroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

0 i .
3.1 CHOBBI MOJICKYIAPHO-KHHETHACCKOM 9 BuGmuorexa LIOK hitps://m.edsoo.ru/7f41bf72
TEOPHH
3.2 OCHOBBI TEPMOIMHAMUKH 10 bu6muoteka L{OK https://m.edsoo.ru/7f41b£72
ArperarHble COCTO €I1eCTBa.
3.3 TPCTATHBIC COCTONHMA BEIICCTS 5 Bu6miorexa [IOK https://m.edsoo.ru/7f41bf72
@da30BbIE IEPEXOBI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DneKTpocTaTuKa 10 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
I1 i i TOK.
4.2 OCTOHBIN SJCKTIPHHACCIHH TOK 12 bubmuoreka ITOK https://m.edsoo.ru/7f41bf72
Toxku B pa3iIMyHBIX cpenax
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Hroro no pazneny

22

PezepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DNeKTpoOMarHuTHas 1 ) 3 bubnmorexa [JOK
' VHIYKIUS https://m.edsoo.ru/7f41c97c¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA 1 BOJIHBI
21 MexaHu4yeckue U AIEKTPOMarHUTHBIE 9 1 bu6nuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
’ MexaHn4yeckne U 3JEKTPOMarHUTHbBIE 5 | bubnmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmuoreka [IOK
23 o 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

31 OCHOBBI crIeIIUAILHOU TEOPUH 4 ) bubnmoreka [JOK
OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOM OMTUKH 6 Bubmorexa HOK

https://m.edsoo.ru/7f41c97c¢
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bubmuoreka [IOK

4.2 C 4
Tpoctne atoma https://m.edsoo.ru/7f41c97c¢
but6mmoreka [JOK
4.3 A 5
TOMHOE A7IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 7 Bubmorexa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOPEHNE 4 ngﬁ;ﬁfgggﬁg 41c97c
Uroro no pazgeny 4
PesepBHoe BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Aara uHpposLIe
Bcero U3y4eHust o0pa3oBare/ibHbIE
pecypchl
®usuka — Hayka o npupoje. Hayuneie bubmuoreka [JOK

MCETOJbI MO3HAHUA OKPYKAOUICTO MHUpa

https://m.edsoo.ru/ff0c32e2

Ponw u mecTo ¢usuku B hopMupOBaHHHI

2 COBPEMEHHOM Hay4HOU KapTUHBI MUpA, B 1 bubmmorexa LOK
. = https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON NeATEIbHOCTH JIFOIEU
MexaHn4eckoe JIBUKEHUE.
3 OTHOCHUTEBHOCTh MEXAaHUYECKOTO | bubmuoreka [IOK
nBwxenusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NPAMOIMHENHOE ABUKEHHUE 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOE NTPSAMOIUHEIHOE ) Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHue. Y CKopeHue ) bu6nuorexa [JOK
CBOOOIHOTO MAJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneliHoe nBuxeHue. J[BrkeHne | bubnmorexa [JOK
MaTepUAIbHON TOYKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun otHOcUTENbHOCTH [ anues.
8 HNuepunaneHbie cuctemsel orcyera. [lepBsiit 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c3be8
3ak0oH HproToHa
9 Macca tena. Cuna. [Ipuniun 1 bubnmoreka [JOK
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Cynepno3uiuu cuil. Bropoit 3akox
HprotoHa 1151 MaTepuaibHOM TOYKH

https://m.edsoo.ru/ff0c3be8

10 Tperuii 3akoH HproTOHA [U1s1 MarepuaabHbIX bu6nuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TsAroreHus. Cuna bubnmoreka [JOK
TsbKecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.rw/fl0c3el 8
Cuna tpenuns. Kodxddumment tpenus. Cuina
13 COHpOTI:IBHeHPISI Hp(ll)/l(b,Z[BI/I}KeHI/II/II) TeJa B bubmorexa [JOK
https://m.edsoo.ru/ff0c3f76
JKUJKOCTHU WM ras3e
IToctynarensHOe U BpamarejibHOE
14 JBUKCHHE a0COIIOTHO TBEPIOTO Tea. bubmuoreka [IOK
MowmenT cuibl. [Inewo cunel. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
HNMnynsc MaTepuanbHOM TOYKU, CUCTEMBI
15 MaTepHalbHBIX TOUYEK. IMIyNbC CUIIBI. bubnmoreka [JOK
3aKoH coxXpaHEeHUusl UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE
Pabora u momHOCTh cuibl. Kunetndeckas
16 9Heprus MarepuaibHoi Touku. Teopema 06 Brbmrorexa LIOK
- https://m.edsoo.ru/ff0c4502
M3MEHEHUHU KUHETUYECKON YHEpTruun
[TorenumansHas sueprus. [loreHnmanbaas
17 SHEPrHs yrnpyro aeGopmMupoBaHHOM bu6nuorexa [JOK
npykuHbl. [loTeHnManbHas SHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTH 3EMIIU
18 IToreHnMaabHEIE M HETIOTEHIIHAILHEIE but6mmoreka [JOK

cunbl. CBSI3b pa6OTBI HEIMOTCHIMAaJIbHBIX

https://m.edsoo.ru/ff0c478c
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cuJl ¢ U3MECHEHHUEM MEXaHNUECKOM OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUH

19

JlaboparopHnas pabota «lccrnenoBanue
CBA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOM SHEPTHHU Tejla Ha TIpuMepe
pacTsHKEHHS PE3UHOBOTO XKIYTa»

20

KonTtponpHast pabota o Teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXpPaHEHHSI B MEXaHUKE

but6mmorekxa [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUST MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nwkenue. Auddysus

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKEHUS U B3AaUMOACHCTBUS
YacTHII BenlecTBa. Moienu CTpOoeHHs Ta30B,
KUJKOCTEH U TBEPABIX Tell

23

Macca monekyn. KonuuecTBo BemiecTna.
ITocrosinHast ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TeMrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPIUU JBHKCHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Knaneiipona

bubmuoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

28

JlaGopaTtopHast pabota «HcciaenoBanue
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3aBUCUMOCTHU MEXAY ITapaMeTpamMu
COCTOSIHMS Pa3pEKEHHOIO ra3a»

H3omponecchl B HaeaIbHOM ra3e u ux

but6mmoreka [JOK

29
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpeHnHsis sHEprus TepMOIMHAMUAYECKOM
CUCTEMBI U CIIOCOOBI €€ U3MEHEHHS.
30 KonndecTBo TermioTs! u pabora Bubmorexa HOK
P ’ https://m.edsoo.ru/ff0c5952
BuyTtpenHsst sHeprusi 0IHOATOMHOTO
UJeAIbHOTO Ta3a
31 Bunsl Temonepenaun bubmmorexa [TOK
A pe https://m.edsoo.ru/ff0c5¢36
VnenbHas TEMI0EMKOCTh BEIIECTBA.
32 KonudecTBo TEMI0THI MpH TETUIONEpe1ayue bubamorexa [TOK
. p peAate. https://m.edsoo.ru/ff0c5¢36
AnuabaTtHBIi poriiecc
13 [IepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubnmoreka [JOK
NIPUMEHEHUE K U30ITpolIieccaM https://m.edsoo.ru/ff0c5efc
34 HeoGpaTumocTs npoieccoB B MpUpoOIe. Bu6muotexa [JOK
Bropoii 3ak0H TEpMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteus u K11/ TernmoBoi bubnuoreka [JOK
MAaILIUHBI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KITJ]
37 DKooruyeckue mpoodIeMbl
TEIJIOOHEPTEeTUKH
13 O6o0maromuii ypok «MoneKysipHas bubnuoreka [JOK
¢buzuka. OCHOBBI TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6938
KonTtponbHast pabora o Teme
bubmuoreka [IOK
39 «MonekynspHas ¢puzuka. OCHOBBI

TEPMOANHAMHKH >

https://m.edsoo.ru/ff0c6a50
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40 [TapooOpazoBaHue U KOHICHCAIHUS. Bu6muotexa [JOK
Hcnapenue u KuneHue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCHTEIbHAS BIIAYKHOCTh bubnuoreka [JOK
BOo31yxa. HacelenHslii map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramimieckue u
4 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bu6nuorexa [JOK
KpHuCTauoB. JKUIKHe KpUCTAIIIBI. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTeprabl
43 [InaBneHue u Kpuctamn3anus. Y AeJIbHast bubnmoreka [JOK
terioTa rasneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [IOK
44 VYpaBHeHHe TerIoBoro d6agaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DIEKTPUIECKUH 3apsil. bubnmoreka [JOK
JIBa BuJa AIIEKTPUUECKUX 3apsiiOB https://m.edsoo.ru/ff0c6bcc
IIpoBOoAHUKH, TUAIEKTPUKU U
46 n(f)n OBOJHUKU BaK(I))H COXpaHEHUS bubmmorexa [IOK
yip ' P https://m.edsoo.ru/ff0c6bec
3JIEKTPUYECKOTO 3apsiia
47 BzaumoneiictBue 3apsaaoB. 3akoH Kynona. bubnuoreka [JOK
TodeuHbIN ANEKTPUUECKUN 3apsl https://m.edsoo.ru/ff0c6ce4
Hanpsik€HHOCTB 27€KTPUYECKOTO MOJIS.
48 [IpuHIUIT CynepO3UIINH SIEKTPUIECKUX bubmmorexa LOK
P \,H YHep B .. P https://m.edsoo.ru/ff0c6df2
nosniei. JIunum HanpsHKEHHOCTH
49 Paborta crit 31eKTpoCcTaTHYECKOro MOJIs. Bu6muotexa [JOK
[Torennman. PasHoCTh MOTEHLIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U TUAJIEKTPUKH B
50 3J1peKT OCTaTHYE€CKOM HZIjIe bubamorexa [TOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MPOHUIIAEMOCTb
51 OnekrpoémkocTb. Konaencarop bubmuoreka [JOK
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https://m.edsoo.ru/ff0c7126

52

DNeKTpOEMKOCTD TUIOCKOTO KOHJIEHCATOPA.
DHeprust 3apsHKEHHOTO KOH/IGHCATopa

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

53

JlaGoparopHas pabota "M3mepenue
EKTPOEMKOCTH KOHEHcaTopa"

54

[TpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMUPOBATHHOTO
amnmapara, CTpyHHOT0 IPUHTEpA.
DJeKTpocTaTUYeCcKas 3aluTa. 3a3eMIICHUE
ANEKTPOIPUOOPOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUS €T0
cymiectBoBanus. [TocrosHubIi TOK. Crita
toka. Hanpsixenue. ConpotuBienue. 3akoH
Oma 15 yyacTka 1enu

56

[TocnenoBarenbHOE, TAPAILIEIEHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHIKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSAMHECHHUS PE3UCTOPOBY

but6mmorekxa [JOK
https://m.edsoo.ru/ff0c74£0

57

PaGota 1 MOIITHOCTB AMEKTPUYECKOTO TOKA.
3akoH [[>xoyns-Jlenma

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

58

3akoH OMa A1 IOJIHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenune DJIC ucTouHMKA TOKA U €r0
BHYTPEHHETO CONPOTHBIICHHSI»

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

59

DNEeKTpOHHAs IPOBOJUMOCTD TBEPBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPHL.
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CBepXxnpoBOAUMOCTh

DJNIeKTpUYECKU TOK B Bakyyme. CBoicTBa

60 1
AIEKTPOHHBIX MTYYKOB
[TomynpoBOAHUKY, UX COOCTBEHHAS U
61 I Hl\}/;:EHaﬂi oBoaMMOCTb. CBoliCcTBa p—n 1 bubmmorexa OK
P POBOA ) P https://m.edsoo.ru/ff0c84ae
nepexo/a. [loaynpoBogHIKOBBIE TPHOOPHI
DNEKTPUUECKHUI TOK B paCTBOpPAX H
6 pacIiaBax 3JIEKTPOJIUTOB. | bubnmoreka [JOK
DIIEKTPOJIMTUYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUUECKHM TOK B ra3ax.
. . bubnmorexa [JOK
63 CamocCTOsITeNbHBIN U HECAMOCTOATENbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1na3zma
DneKTpudecKue MpUOOPHI U YCTPOICTBA U
64 UX I BI.)KTI/I‘ICCKOGi I/IMI;HCHze I1)'[ aBuia 1 Bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
but6mmorekxa [JOK
i 1
65 O0606mamull ypok «IeKTPOIUHAMUKAY hitps://m.edsoo.ru/f0c88be
KoHnTponbHast pabota 1mo Teme
66 «Qnekrpocraruka. [locTosHHBII 1 bu6nuoreka [IOK
JJIEKTPUYECKUN TOK. TOKM B pa3InyHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Pesepubriit ypok. KonTponsnas pabora mmo | bu6nuorexa [JOK
Teme "DneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O6001aromuii ypox 1o | bubnmoreka [JOK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
[1]
Jlj;-n Tema ypoxa Bcero Kontpoapupie  Ipaxruyeckue fa[:;:ennﬂ :)lg[()l;l:():s:fenbnme
padoThI padoTsbI pecypen
[TocTostHHBIE MATHUTHI U X

| B3auMoOercTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bektop MarHuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIAYKLIIHU
MarsuTtHO€ 10J1e TPOBOTHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnnorexka HOK
B3anmopeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yueHue | | bubmmoreka [JOK
MarHUTHOTO TOJISI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK ¢ ToKoM. Cuita Amnepa.

4 JlaGopatopHnas pabora | | bubmuoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHLLY. | bubmuoreka [IOK
Cuna Jlopenna. PaGoTa crib https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarauTHast HHAYKIus. [loTok 1

BEKTOpa MarHUTHOU uaaykuuu. J/1C
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WHJYKIHAU. 3aKOH AJIEKTPOMArHUTHOM
nnaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanme sBJICHUS
AJIEKTPOMArHUTHON MHIYKIIAW

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

NuaykTuBHOCTS. SIBIEHUE
camouHaykiuu. IJ1C caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

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

TexHnYecKkrue ycTpoicTBa U UX
MIPUMEHEHHE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThI, AEKTPOABUTaATENb,
YCKOPHUTECIIN 3JICMCHTAPHBIX YaCTHII,
HHAYKIIUMOHHAA MCYb

10

O6o0maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAST MHTYKIIHSI»

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

11

KonrponsHast pabora o Teme
«MarunuTtHoOe 1osne.
DNeKTpOMarHuTHAsE MHTYKIIUS

bu6muoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOIHBIC MEXaHHUECKUE
Kosiebanus. ['apMoHMYeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajIbIX KojieOaHuii rpy3a Ha
HUTHU OT JUTMHBI HUTH U MacChl rpy3a»
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14

KoneGarenbHblii koHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHNs B
U/ICUTHHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNorus Mex1y MeXaHHYeCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akon
COXpaHEeHHS YHEPTUHU B HICAITLHOM
KoJIeOaTeIbHOM KOHTYpE

Bbu6muoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyxaromux
KosiebaHusX. BoHyXIeHHBIE
MexaHudeckue konebanus. Pesonanc.
BbIHYX1€HHBIE 37IEKTPOMAarHUTHBIE
KoJie0aHus

bu6muoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CHHYCOUAIBHBIN
MEpEMEHHBIN TOK. MOIITHOCTH
MIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIIECE 3HAYCHUE CUJIBI TOKA U
HAIPSDKEHUS

bu6muoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IponsBozactso,
nepeaaya u norpedieHue
JIEKTPUYECKON SHEPTUU

19

Y CTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE JJIEKTPUIECKOT0 3BOHKA,
reHepaTopa IEPEMEHHOI0 TOKA,
JIMHUU 3JIeKTpoliepesayd

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

20

DKOJIOTUYECKUE PUCKH TIPHU
MIPOU3BOJICTBE IEKTPOIHEPTUU.
Kynbrypa ncnonb3oBanus
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AJIEKTPOIHEPIUH B TOBCETHEBHOM
KU3ZHU

Mexanudeckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuon. Ckopocth

bu6mmoreka [IOK

21 pacupoCTpaHEHHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOJOJIHBIE BOJIHBI

2 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnnorexka HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHuTHBIE BOJIHBI, UX

23 CBOMCTBA M CKOpoCTh. [IIkana bubmorexa [TOK

https://m.edsoo.ru/ff0ccfe0

ANEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIUOCBA3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamus

25 Konrponsnas pabdora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacipoCTpaHEHHE

2 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
ToudeuHbIl UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS

27 ceta. [locTpoenne n3odpaxeHuii B bubmorexa HOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe

)3 BHYTpeHHee oTpaxeHnue. [IpenenpHbIil bubmmoreka [JOK
YTOJ TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUsI

29 JlaGopatopnas pabora «M3mepenue bubmuoreka [IOK
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MOoKaszaTeiIsd MPEJIOMIICHUSA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunzsl. [TocTpoenune n3o0pakeHuit B

30 nuH3e. DopMyna TOHKOM JIMH3BI. bubmmorexa LOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
JlaboparopHnast pabota
31 «HccnenoBanue CBONUCTB
M300paXeHUI B TUH3AX»
Hucnepcus cBera. C0XHBIN COCTaB
1 oenoro ceera. L{er. Jlaboparopras
paborta «Habmroaenue aucnepcun
CBETa»
13 Wutepdepennus ceera. Audpaxius bubmuoreka [IOK
ceta. [ludpaknuonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ff0ctf02e
35 OnTruyeckne MpruOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHHUS
['paHUIIBI TPUMEHUMOCTH
16 KJ1Iaccuueckor Mexanuku. [locTymnaret bubmmoreka [JOK
CIieliMaIbHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHne BpEeMEHH U COKpaIllEHUe bubmorexa [IOK
https://m.edsoo.ru/ff0cta42
JUTHHBI
DHeprus U UMNYIbC PENSITUBUCTCKOM
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U bubmmorexa IOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHsl IOKOS
39 Kontponbnas padota «OnrTuka. bubmuorexa [JOK
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OcHOBBI CIELIMATIBHOM TeopUn
OTHOCHTEIBHOCTH

https://m.edsoo.ru/ff0cf610

®oronsl. opmyna [1nanka. Sueprus

bu6mmoreka [IOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEAOBAHUE BuG 110K
nOInoTEKA
41 .0 A T.
porospdexra. Ombrrer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHBI poTodddexTa. YpaBHEHHE
42 BﬁHmTe(ﬁbHa j;{q)(boma@gema bubmorexa [TOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢potodrddexra
JHasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe AeHCTBUE buGnnorexa LIOK
ACBa. a https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHudeckue ycTponucTBa
MPaKTUYECKOE MPUMEHEHHUE:
44
(doTodrMeMeHT, GOTOAATUHK,
COJTHEYHas OaTrapesi, CBETOIUO/T
45 Pemenne 3agau mo Teme «DJI€MEHTBI bubmuorexa [JOK
KBAaHTOBOU OIITUKHU https://m.edsoo.ru/ff0d0302
Monaens atoma TomcoHa. OnbBITE
46 Pezepdopna o paccesHuio o-4actu bubmorexa [TOK
pROPAA 1O p t hitps://m.edsoo.ru/ff0d09 1a
[InanetapHas MoJieIb aTOMa
Bbu6nmuoreka [IOK
47 IToctynater bopa
TYTAThL HOp https://m.edsoo.ru/ff0d0afa
Wznydenne n nornoernne GoTOHOB
48 I I/I}ll'lqe exoe aTOMEIlH co Hc(>br0 OBHS bubmorexa LOK
P pexol . g P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha pyrou. Buasl cnekTpos
49 BosnHoBbI€ cBOMCTBA yacTull. BoiaHbI bubmuorexa [JOK
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ne bpois. KopryckynspHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIyYCHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE paTInOaKTUBHOCTU. OMBITHI
Pesepdopna no ornpeneneHnio cocraBa
PaINOAKTUBHOTO U3TYyUEHUS

Bbu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6eTa-, raMma-
u3iydeHus. BiausHue
pPaZMOaKTUBHOCTH Ha KUBBIE
OpTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacmna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnazn. ['aMmma-usinydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA3M HYKJIOHOB B sJIpe.
Snepubie peakuuu. AnepHbiid
peaktop. [Ipo6iiempl, IEPCIEKTUBHI,
AKOJIOTMYECKHUE aCIEKTHI SACPHON
SHEPIeTUKU

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

54

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeTrobl HAOMIOACHUS U
PErucTpanyy dJIEMEHTApHBIX YaCTHLI.
Kpyrasiii cton «@yHaameHTalIbHbIE
B3auMoJercTBUA. EMUHCTBO
(bu3nvYeCcKoil KapTUHBI MUPaA»

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

55

Bun 3Bé3qnoro neda. Co3se3aus,
HpKI/IC 3Bé3I[LI, IIJTaHEThI, UX BUAUMOC
nBrokenne. ConHeyHas CUCTEMa
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56

Comnre. ConHeuHasd aKTUBHOCTb.
Hctounuk sneprun ConHIa U 3BE3]1

57

3BE3bI, X OCHOBHBIC
XapaKTePUCTUKU. 3BE3/bI [JITABHOM
MOCJe10BaTeNbHOCTH. BHyTpeHHee
cTpoeHue 3BE31. COBpeMEHHbIE
MIPEACTABIECHUS O MPOUCXOKICHUU U
sporrorni CoJTHIIA U 3BE3]

58

Muineunsiit [yt — Hama ["anakruka.
ITonoxxenne u nBuwxenne CosHua B
lNanaktuke. I'amaktuku. YEpHbIE IBIPHI
B PaxX TaJaKTUK

59

Bcenennas. Pa3zberanue rajgakTuk.
Teopust bosbioro B3psiBa.
PennkroBoe uznyudenue.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUU

61

KontponbHas padoTa «21€eMEHTHI
ACTPOHOMUU U aCTPOPHUUKIY

62

O6o06maromuit ypok. Pois pusuxu n
ACTPOHOMHUHU B YIKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATHYECKOH cdepax AesaTeIbHOCTH
YeJIoBeKa

63

O6o6matomuii ypok. Pois u Mmecto
($U3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Posb
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¢busnueckoit Teopun B HopMUPOBAHUH
MpeACTaBICHUH 0 Pu3nUecKon
KapTHHE MHpa

Ob6o06maromuit ypok. Mecto
¢u3nveckoil KapTUHBI MHpa B 001IEM

65 PSAly COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IIPEICTABICHUN O TPUPOLIE

66 PesepBHbIil ypok. MarautHoe mnoie. 1
DneKTpoMarHuTHast UHIYKIUS
PesepBHbiil ypok. Ontuka. OCHOBBI

67 CIIeLIMaIbHON TEOPUH 1
OTHOCHUTEIILHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.

68 SHGI\]/;I)CHTBI};,I:)TPOHOMI/II/I u ! 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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YUYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. T'.A. Msaxkuiues, b.b. byxosues, H.H.Corckuii. ®usuka. 11 knacc. — M.: [Ipocsemenue, 2020.
2. I'.4. Msakumes, b.b. byxoBues, H.H.Corckunii. ®@usuka. 11 knacc. — M.: [Ipocsemenue, 2020.
3. A.IL PeimkeBuu. COopnuk 3ama4 no ¢usuke. 10 — 11 kmace. — M.: [Ipoda

METOINYECKHUE MATEPHUAJIBI U YUYUTEJIA

1. Konudukarop 31eMEHTOB coJiep:KaHusl U TPeOOBAHUN K YPOBHIO MTOATOTOBKH BBIITYCKHUKOB
00111e00pa30BaTeNbHBIX YUPEKIACHUH 11 TpoBeAcHus B 2024 roy e IMHOTO TOCYJapCTBEHHOTO K3aMeHa 10
OU3UKE.

2. MJIL. KopueBuu. KanennapHo-remarunyeckoe rianupoBanue /[IpenogaBanue ¢puszuku Meroanueckoe nocooue
MHMOO. M.: «MockoBckue yueoHukmn»,; cait OMI] BOYO: Meroauueckast nomoiib. Ouszuka

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. ®wusuka. bubnmoreka HarmsaaHbIX ocobuii. 7—11 kmaccer (mox penaknueit H. K. Xannanosa).
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