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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 00pa3zoBaTelIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM ¢enepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIEMIIUUA TpenojiaBanus yuyeOoHoro npeamera «duszmka» B o0pa3oBaTeIbHBIX
OpraHu3anUsIX Poccuiickoi denepanuu, PEATU3YIOLINX OCHOBHEIE
o0pa3oBarenbHbIE MPOrPAMMBbI.

Conmepxanue mporpaMmbl 10 (M3MKE HAIpaBlieHO Ha (OPMUPOBAHUE
€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, NPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEaM3allud MEXKIPEAMETHBIX
CBs3el (DM3HKM C €CTECTBEHHO-HAYYHBIMU YYEOHBIMH IpeaMeTamu. B Hei
OMPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Y4YeHUsl (DU3UKU HA YPOBHE CPEIHEro oOIIero
o0pa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAThl 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 rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1no rogaMm oOydeHus.

dusznka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYNAas B
Ka4yecTBE y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUil 00 okpyxaroiemM Mupe. [IIkonbHbIN Kypc GU3HKK — cUCTEMOOOpa3yIOInii
JUTsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dusnueckoit reorpadueir u actpoHommei. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpTa, OCBOCHHUS
KOCMOCA, TOJIYYEHHSI HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JIPYTHX.
N3ydyenne ¢u3nku BHOCHUT OCHOBHOM BKJIaJg B (DOPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUU MPUMEHSATH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJIHEHUN UMU YYE€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 € HEW KypC SBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COACPIKUT 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 sBisieTcs
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 MOCPEICTBOM BBEIEHHUS 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 (U3UKM Ha YpOBHE CpPEIHEro OOIlero
oOpa3oBaHus SABISAIOTCSA (Pu3mueckue Teopuu (PopMHUpOBAHUE MPEICTABICHHUNA O
CTPYKTYpE MOCTPOCHUS (MU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
INPUHLWAINOB B  COBPEMEHHBIX IMPEIACTABICHUSAX O NOPUPOJE, TpaHHIAX
NPUMEHUMOCTH TEOPUH, Uil ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-ICITEIPHOCTHBIN TOIX0M B Kypce (U3UKU pPean3yeTcs MPEexkKIe
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTATHHOU ACSITEIBHOCTH O0YUYaIOIIUXCH.
st 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 (M3MYECKUX 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



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETPUPYS 3HAHHUS U3
pa3HbIX pa3nesnoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE TMpPOTEeKaHUA (U3NUYECKUX SBJIECHUN M TPOILECCOB B OKpYKarOIIeH
KHU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIHM I 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 YCJIOBHSX 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.

JleMoHCTpanmoHHOE  000OpynoBaHWe (QOpMHUpPYETCSI B COOTBETCTBHH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3HMKE KIIOYEBBIX JEMOHCTpAIUil s
UCCIICIOBAHMSI  M3y4aeMbIX SIBJICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMECHCHHI.

JlaGopatopHoe o0OOpymOBaHHWE [JIi YYEHWYECKUX TMPAKTHUECKUX pPaboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCs B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhue KOMILICKTHI
1a60paTopHOTO O00OPYAOBAHUS 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 (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
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 pPa3IUYHbIX 3a7ad 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 JUI PA3BUTHsS YMEHUMN NPOEKTHO-UCCIIEIOBATEIBCKOM,
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'O NO3HAHUA

®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 TEOPHH. ['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, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUaIbHOW TOYKH, MX NPOCKIMH HA OCH CUCTEMbl KOOPAHMHAT.
CrnoxeHue nepeMeIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSMOJUHEWHOe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U [epEeMENICHUs
MaTepUasbHOW TOYKHA OT BPEMEHH.

CBoOoaHoe najzieHue. Y CKOpeHue CBOOOHOTO MaIeHuS.

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

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

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBMKEHUH C UCTIOJIH30BAaHUEM ITPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3AyXE U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBukeHUs Teia, OpPOIIEHHOTO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO MaeHHUs.

Hamnpasnenue ckopocTy Npu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanue COOTHOLIEHHST MEXAY HYTSIMHU, NPONUIAEHHBIMH TEJIOM 3a
IIOCJIE0OBATENBHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM MPHU PABHOYCKOPEHHOM
JBH>)KCHUU C HAYaJIbHON CKOPOCTBIO, PABHOW 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 tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoi 3akon Herotona
JUISl MaT€pUAIbHOM TOYKH. TpeTuit 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoyibxkeHusi, 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 cunel. YcmoBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYecKHue 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 TAJCHUM.

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 MAaTEPUANIbHBIX TOYEK.
NmMmnynbec cuiibl U1 U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPaHEHUsI HMMITYJIbCa.
PeaktuBHOE nBUXKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

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

[loTeHmumanpaple W HENMOTCHNHMAIbHbIEe  cuiibl.  CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM 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.

[lepexoa NOTeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

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. MogekyJasipuast QU3nKa 1 TEPMOJANHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Mmeopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBAa. MoOJENW 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—Kianeipona.
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.

Mogens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bEMa KOMHATBI, 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 TemioTel U padota. BHyTpeHHsis
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. ['padpuueckas
UHTEpIIpeTanus paboTh rasa.

Brtopoii 3akon TepmoauHamMuki. HeoOpaTHMOCTh MPOIIECCOB B IPUPOJIE.

TenmoBple  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHax. KoadduumeHT monae3Horo
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero kosdduuMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTETUKH.



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

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tella MPU COBEPIICHUH PaOOThI: 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 kumnenue. 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, KAJTIOPUMETP, TEXHOJIOTUU TMOJTYyUYECHHUSI COBPEMEHHBIX MAaTEPUAJOB, 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 KpucTaioB.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomol

HN3MmepeHne OTHOCUTENIBHOW BIIAXKHOCTH BO3AyXa.

Pa3znen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuka
OnexTpuzauus Tell. OJEKTpUUECKUd 3apsn. JBa BuAa 2JIEKTPUYECKUX
3apsnoB. [IpoBOAHMKM, IUANEKTPUKM W TOJYNPOBOJHUKU. 3aKOH COXPAHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsioB. 3akoH KynoHa. To4deuHbIN 31EKTPUUECKUI 3apsil.
Onextpuueckoe mnone. Hampsk€HHOCTh dnekTpuueckoro mnousd. [lpuHumn



CYNEPIO3HULMH INEKTPUUECKUX MOJIeH. JIMHUKM HAnpsHKEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

Pabora cunm  osmekrpoctatmueckoro  mosis.  [lorennman.  PasHocThb
noTeHUUAIOB. [IpOBOJHUMKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
JvusnexTpruyeckasi MPOHULAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE NPHUMEHEHHE: SIIEKTPOCKOII,
AIEKTPOMETpP, DIEKTpOCTaTHUECKass 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJ.

[TpOBOJTHHKH B 3JIEKTPOCTATUUECKOM IOJIE.

DnekTpocTaTuyecKas 3amuTa.

JIMDIEKTPHUKHU B 3EKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSTHHBIN TOK.

Hanpsoxenue. 3akon Oma J171s yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

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

ONEeKTPOABIXKYLIAsl CUila M BHYTPEHHEE CONPOTUBIEHUE MCTOYHHMKA TOKA.
3akoHn Oma 11 MOJTHOM (3aMKHYTOM) 2JIeKTpudeckoi nenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBIIEHUS METAJUIOB OT TeMNeparypbl. CBEPXITPOBOIUMOCTb.

OnekTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U IIpUMECHast IPOBOJIMMOCTh
noJIynnpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DIEKTPONIUTHYECKAS TUCCOLMALNS. DIIEKTPOIIH3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monunus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYECHUs U MaTepuaa.

CMelIaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHMe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

M3y4yeHnne cMenaHHOro COEIMHEHNS PE3UCTOPOB.

M3mepeHne 3JIeKTPOABUKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmroienue anexktpoiusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenne kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISETCS C
Y4ETOM COZAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypCaMM MaTE€MaTHKH,
OMONOrNH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvle nousimus, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4HbId (pakT, runoresa, (puU3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJCIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIus,
napabona, runepooia, ux rpa@uKu U CBOMCTBA, TPUTOHOMETpUYECKUE (PyHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBI M X IIPOEKIMU Ha OCU KOOPJMHAT, CII0KEHNE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHUW3MOB (BUIbI TEILUIONEPENAUH, TEIJIOBOE PABHOBECHUE),
IEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLAALINS,
raJbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), IBUIaTelb BHYTPEHHEIO
Cropanus, napopas TypOuHa, ObITOBOI XONOAUIBHUK, KOHAUIIUOHED, TEXHOJIOTUU
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IPUHTED, AIEKTPOHArPEBATEIbHbBIC npuOopHl,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoanHamMuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

IlocTosiHHBIE ~ MarHUTHL.  B3auMoOAEiCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAyKIWU. KapTMHAa JMHUA MarHUTHOU
WHIYKIUU T0JIS TIOCTOSIHHBIX MAarHUTOB.

MarsautHOE 1mOJNIE NPOBOJHMKA ¢ TOKOM. KapTmHa nuMHMI MHIYyKUWH
MarHuTHOTO TOJIA JUIMHHOTO MPSMOrO NPOBOAHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOZyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ Moxynb ¥ HanpasieHUE. [[BH)KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnosne. Pabora cubl Jlopenna.

SIBeHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
UHAYKOUU. OJEKTPOABMXKYILIAs CHJa MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu Papajes.

Buxpesoe anekTpuueckoe mojie. OJEKTPOABMXKYLIAs CHJIA HHIYKLIUAHA B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJAHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

MHayKTUBHOCTE.  SIBIIEHME CAMOMHIYKUMH. OJIEKTPOABMKYILNAS  CHJIA
CaMOMHAYKIIUH.

OHeprust MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: IOCTOSHHBIE
MarHuThl, JJEKTPOMATHUTHI, JJIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHL, UHIYKIIHOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUM MHAYKIMYA MAaTHUTHOTO TOJISL.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cumel JIopeH1ia Ha HOHBI JIEKTPOJIATA.

SIBNIeHME 3IIEKTPOMArHUTHON MHIAYKIIHUH.

[TpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIJIBI MHAYKIHH OT CKOPOCTHU WU3MEHEHHUS
MarHUuTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

M3ydeHre MarHuTHOTO TMOJISL KaTYIIKU C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON UHIAYKIIUH.

Pa3nen 5. KoJsieoanus m BOJIHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAzZHUMHbIE KOJ1€OAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunyeckue konebanus. [lepuon, wacrtora, amrmumryga v (aza xoneOaHUM.
[Ipy>XMHHBIN MasgTHUK. MareMaTHU4YECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
HHEPTUU B UJ€ATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaronmx KoyJeOaHUAX. BBIHYKIEHHbIE MEXaHUYECKUE
KosjeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennplii  TOK. CHUHYCOHMJAIbHBIM MEPEMEHHbIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
JHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE IEKTposHepruu. KymnbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCEIHEBHOM KU3HMU.

TexHuyeckrue ycTpoOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JIICKTPUUYECKUIM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU DJIEKTPOIepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KoJeOATENIbHON CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmonenue 3aryxaromnux KojieOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUH.

Ha6mronenue pesonanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcumorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHU.

Pe3onanc mnpu 1ocCiIenoBaTeNbHOM COEAUHEHHM PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJAEHCATOpA.

Monens TMHUY 3JIEKTpOoNEpeIayn.

Yuenuueckuii sxcnepumenm, nabopamopmnvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOojeOaHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHue INEpEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u In1eKmMpoMaAZHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, ycCioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeyHble W IPOXOJIBHBIE  BOJIHBI.
WnTepdepenims u qudpakuus MEXaHHYECKUX BOJIH.

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

ONEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, NPEIOMIIEHHE, MOJsIpU3anus, Audpakuus,
uHTepdepenius. CKOpoCcTb JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHME AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIIBI paguoCBs3U U TeneBUAcHUA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKkue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHUE: MY3BIKAJIBHBIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Habmonenue otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnn u qudpakiiny MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmtoieHue cBA3M I'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOM KOJeOaHUI.



HccnenoBanre  CBOWCTB  AJIEKTPOMATHUTHBIX  BOJIH: OTpa’KEHHE,
pesoMIICHUE, MOSIpU3anus, AUPPaKiys, UHTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpOCTpaHEHUE CBETAa B
OJIHOPOJHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OoTpaxkeHUs cBeTa. llocTpoenne n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOIO
BHYTPEHHETO OTPAKCHHUS.

Hucnepcus ceeta. CiioxxHbIil cocTaB Oenoro cBera. LBerT.

Cobupartotie u pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosTHUE W ONTUYecKas cuiia TOHKOW JuH3bl. [locTpoenue uzoOpaxeHuil B
coOMparolMX U pacceuBaOIIUX JinH3aX. DopMysa TOHKON JIMH3BL. Y BEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUYECKON ONITUKH.

BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cBera. JlubpakumonHas pemé€Tka. YcCIoBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpU  TMAaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOWCTBAa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
¢oroanmapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOIN, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOTSPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacIpOCTPaHEHUE, OTPAKEHUE M NPEIIOMIICHUE CBETA.
OnTtuyeckue npudopsI.

[TostHOE BHYyTpeHHEE OTpakeHne. Mojellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Mopenu MUKpOCKoIa, TEJIECKONa.

HaGmronenne natepdepeHnm cBera.

Hab6monenue nudpaximu ceera.

Hab6mronenue nucnepcun cBera.

[TonyuyeHne cekTpa ¢ MOMOLIBIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne nokasaTessi peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTHH3AX.
HaGmonenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPUH OTHOCUTEIbHOCTH

['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIIELMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTb MOJYJISI CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CB$13b Macchl C SHEPrUEN U UMITYJILCOM PEIATHBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®dotonbl. Dopmyia [1nanka cBa3u SHeprun PoTOHA C €ro YacTOTON. DHEPTHUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. OnwiTel A. I'. CtoneroBa. 3akOHbI
dbotoaddexra. YpaBuenue DiHiTeHa 171 doTodddexra. «KpacHas rpanuiiay
dboTtorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

Texaudeckue yCTpONCTBA M TMPAKTHYECKOE TMPUMEHEHHE: (OTODIECMEHT,
dboTomaTYMK, CoJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTOdPPeKTa.

Ceeroguog.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4aCTHIL.
[Lmanerapnas moxens aroma. Iloctynmarel bopa. M3mydyeHne w moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OAHOrO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.

BousiHoBBIE cBOMicTBa yacTtull. Bosnsl ne bpoitnsa. KopryckyisipHO-BOITHOBOM
yalu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3TyYEHHE.

TexHuyecknue yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIBIOTED.



Llemoncmpayuu

Mopenb onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue JinHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, 1abopamopusie pabomol

Hab6mronenue nmunaeityaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI, JI0KA3bIBAIOIIME CIO0KHOCTh CTpOeHUs dAnpa. OTKpbITHE
paguoaktuBHOocTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocrapa
panuoakTuBHOro wu3nydeHus. CpoiictBa anbga-, Oera-, ramMma-u3ITy4CHHS.
BiisiHre paguoakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA U HeWTpoHa. HykimoHHas monenb snpa ['eiizenOepra—
MBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnaa. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacmaa. [amma-
U3NTydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT macchl spa.

SnepHble peakuuu. [leneHne u CUHTES SA€ED.

Anepusiii peaktop. Tepmosinepusiii cunTe3. [IpoGiaeMbl U TEPCIEKTUBBI
SJIEPHOUN SHEPTeTUKU. DKOJOTHUYECKHUE ACTIEKTHI SIIEPHON SHEPTETUKU.

OnemeHTapHble YaCTULBL. OTKPBITUE O3UTPOHA.

Mertoabl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

®dyHaMeHTalbHbIe B3auMOJIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siepHblil peakTop, aToMHasi 6oM0a.

Llemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YACTULI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
aACTPOHOMMUH.

Bun 3Bé3mnoro neba. Co3Be3nmsi, sSpKue 3BE3BI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHeunass akTUBHOCTb. Mcrtounuk sHeprum CosiHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOW TOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIAaBHOW MOCJIEI0BATENLHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Borounu ConHua u
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii [lyte — Hama I'anaktuka. [lonoxenue u nuxenue CoyiHIA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE OBIPHI B AIpaAX
TIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab606ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGmronenuss HeBOOPYKEHHBIM TJIIA30M C WCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEACIICHUS MOJI0KEHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEBEPHOro MOJyIIApHs U IPKHUE 3BE3MBI.

HaGmronenus B teneckon Jlynsl, utanet, Mieunoro I1ytu.

O0o0marnee NOBTOpPeHue

Pons ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIBHON M OTUYECKOHN cepax MesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU
¥ aCTPOHOMUHM B COBPEMEHHOUN HAay4YHOW KapTHHE MUpPa, pojib (PU3NUYECKON Teopuu
B (GOpPMHUpPOBAHUM TPEACTABICHUM O (PU3NYECKONM KapTUHE MHpa, MECTO
bu3nYecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIe CBI3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOrUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runore3a, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelmIeHHWE CUCTEMbl YPaBHEHUM, TPUIOHOMETPUYECKUE
GyHKIIUKA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB,
OTpeIeNICHHE TUIOMIAIN TIIOCKUX Uryp u o0béma Tell.

buonoeus: »nextpuueckue SBICHUS B JKUBOW Mpupojne, KoieOaTenbHbIC
JBUXEHHS B )KUBOW NMPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPHUPOJIE, TEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPABIX
T€d, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTPaIbHbIN
aHam3.



leoepaghusi:  MarHWTHBIE TIONIOCA 3€MIIM, 3alie)Kd MAarHUTHBIX Py,
(doTochEMKa 3eMHOI TOBEPXHOCTH, PEICKAa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DBIIEKTpONEpenad, T€HEpaTop MEepEeMEHHOr0 TOKa,
SIICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajap, pPaJAUONPHEMHUK, TEIEBU30D,
anteHHa, tenegoH, CBY-meub, MpPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHe4Has OaTapesi.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

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

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro nmpeamera «Ou3nka» AOHKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIIMUXCAd PYKOBOICTBOBATHCA
c(hOpMUPOBAHHONW BHYTPEHHEW TMO3MUIMEN JUYHOCTHU, CUCTEMOM LIEHHOCTHBIX
OpUCHTAIlW, TIO3UTUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE pEAM3alUi 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  OOIIEUYETIOBEUYECKUX TI'YMAHHCTHUYECKUX U
JEMOKPATHYECKNUX LEHHOCTEW;

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

YMEHHE B3aUMOJCICTBOBATH 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 TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIEC pEIICHUS,
OPHEHTHUPYSCh 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 puandyeckoil Hayke;



S) TPy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHalbHON OesATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh 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 OCYIECTBIICHUE 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 YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UENU JCATEIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS
BBISIBJIATH  3AKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSAX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHajv3a HUMEIOIIUXCS
MaTe€pHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIIBHOCTD, OIEHUBATh COOTBETCTBUE PE3YJITATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUM NESITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIONHATH pabOTy B YCIOBUSIX  pPealbHOTO,
BUPTYAJILHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBaTeabCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOYEBBIMU MOHATHUSAMH U METOIAAMHU
(bU3NYECKON HAYKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOEKTHON AESITeNbHOCTH
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETLHOMY TOMUCKY
METOJIOB peuIeHHs 3aAad (U3MUECKOTO COJAEp’KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/I0B [TO3HAHMS;

BJIAJCTh BHUAAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoOpPa30BaHUIO U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYaIlUsX, B TOM YMCIIE MIPH CO3JaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIU3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HAaXOIUTh apryMEeHThl AJii J0Ka3aTeIbCTBa
CBOMX YTBEPXKACHUI, 3a1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTebHON
JeSITEIbHOCTH, B TOM YHCJIEe TIPU U3YYCHUH (DU3BHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb TEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUYEOHBIX MTPEAMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIbHBIE IOAXOAbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:

BJIAJI€Th HABBIKAMHU TOJy4YeHHUs] UHPOpMalUU (PU3UUECKOTO COJCPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBISATh MOUCK, aHaJu3,
CHUCTeMATHU3alMI0 W HHTEpHpeTanuio HHGOpMALMU Pa3IUYHBIX BUAOB U (HopM
IpEJICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTH HHGOPMALIHH;

UCIIOJIb30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJOTHI B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX
3amad  C coOmofeHueM TpeOOBAaHWW HPrOHOMHKH, TEXHHKH O€30TMacHOCTH,
TUTUEHBI, pEeCypcocOepeXeHHsl, TMPaBOBBIX U  ITHUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COAEp>KaHUS B Pa3IMyHBIX (opmarax ¢
yu€TOM Ha3zHayeHHs] THPOPMAIUU U LIEJIEBONU ayJUTOPHH, BBIOUPAs ONTUMATbHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE YueOHbI€ TeliCTBHUS:
OCYIIECTBIISITH 00IIeHNEe HA YPOKax (U3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DIWUKTHBIX CHUTyallud W CMsT4Yath
KOH(JIMKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJH30BAHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThI;

BBIOMpaTh TEMATUKYy W METOJbI COBMECTHBIX IEHCTBHH C Y4ETOM 0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJIOTO WIeHA KOJUICKTUBA;

NpUHUMATh TICIM  COBMECTHOM  JEATEIhbHOCTH, OpPTaHW30BBIBATH U
KOOPIAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTaBJIATh IUIAH JCHCTBUH,
paclpenensaTh poiu C y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPe3yIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAadeCTBO CBOETO BKJIaJa M KaXJOTO0 YYaCTHHMKA KOMAaHIBI B
o01IMii pe3yNbTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejaraTh HOBBIE TIPOCKTHI, OIEHWBATh HJEH C TO3WIMU HOBHU3HHI,
OpUTHHAIILHOCTHU, IPAKTHUECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETUYECKOE TOBEICHUE B Pa3IMYHBIX
CUTYaIUX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATHBHBIM.

PerynsiTuBHBIC YHHBEpPCAJbHbIE Y4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
(U3MKM MU aCTPOHOMMHM, BBIABIATH NPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33/]1a4H;

CaMOCTOSITEJIBHO COCTaBJIATh IIAH PELICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1ad, IJIaH BBIMOJIHEHUS MPAKTUYECKON padOoThl C Y4ETOM HMEIOILIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUH;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paciupsATh paMKHM y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEATIOYTEHUN;

JeNaTh OCO3HAHHBIA BHIOOp, AapryMEHTHpPOBaTh €ro, Oparb Ha ce0d
OTBETCTBEHHOCTb 3 PEILICHHUE;

OLICHUBATH MPUOOPETEHHBIN OTIBIT;

CIOoCcOOCTBOBATh (POPMHUPOBAHUIO M MPOSIBICHUIO JPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJa/J€Th  HABbIKAMU  I[IO3HABATEJbHOM  pedieKcMH Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIOJIBb30BaTh MPUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYyalliH, BHIOOpa BEPHOTO
peuieHus;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3e pe3yJbTaTOB
JIeSITEIIbHOCTH,

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHaIW3€ pPe3yJbTaTOB
JeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce NOCTHXKEHHS JIMIHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no (¢u3MKe JISI YPOBHS CpEIHEro oOImero oOpa3oBaHHs Yy OOydaroONIUXcCs
COBEpUICHCTBYETCS HIMOLIMOHAIIbHBIH WHTEJICKT, MIPEATOJIarafo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpEryJIMpPOBaHMs, BKIIIOYAIONIEIO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aAaNTUPOBATBHCA K
IMOIIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKEHUIO e U
ycrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE EHCTBOBATH HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKNBAHUIO;

COITMAIBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIUKTHI.

NPE/IMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y O0YYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
IIEKTPUYECKUH 3apsij] MPU PENICHUH (PU3NUECKHUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYISIPHO-KUHETUYECKOW TEOpPUU CTPOCHHUS BEIIECTBA U



AIIEKTPOJIMHAMUKHA:  PABHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TMAaJEeHUE TeJ, IBUKEHHE IO OKPY>KHOCTHU, WHEPIHS,
B3auMojeicTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPJBIX TeN, U3MEHEHHE 00bEMA TEI NPU HArpEBaHUU (OXJIAXIEHNUHN), TEILNIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJEHCALUs, IUIABJICHUE, KPUCTAIIM3aLus, KUIIECHUE,
BJIQKHOCTH BO3/yXa, MOBHIIICHNE JABJICHUS Ta3a MPU €ro HArpeBaHUH B 3aKPHITOM
cocyle, CBSI3b MEXKAYy TMapaMeTpaMu COCTOSIHMSI Ta3a B  H30Ipoleccax,
3JIEKTpU3aLUs TeN, B3aUMOJEICTBYE 3apsI0B;

ONMCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYUHBIL:
KOOpAMHATa, MyTh, IMEpPEMEIIEHHE, CKOpPOCTb, YCKOpPEHHME, Macca Teja, Cuia,
UMIYJIbC Tella, KWHETHYECKasi dHEpPrus, NMOTCHLUaIbHAs dHEPIUs, MEeXaHUYecKas
paboTa, MexaHM4YeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICH HCIHOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U EOUHUIIB,
HaXoAUTh (DOPMYJIbI, CBA3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

OMMCHIBATh HM3yYEHHBIE TEIUIOBbIE CBOWCTBA TeNl U TEIJIOBBIE SIBJICHHUS,
UCTHIONB3Ysl (M3MUECKHE BEIWYMHBI: JaBJICHHE Trasza, TeMIeparypa, CpenHss
KWHETUYECKasi dHEPrusi XaOTHUECKOTO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs JHEprus, pabora rasa,
KOA(PGUIIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOIO JBHUTaTeNsl; MPH OMHCAHUU
IPaBUJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICH HUCIHOJIB3YEMBIX BEIUYHMH, HX
0003HAaUEHMUsI W E€IMHULBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(pU3UYECKYIO BEIMUUHY C APYTUMU BEIUUNHAM;

OINMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBL: AJIEKTPUUECCKUI 3aps,
3IIEKTPUYECKOE T0JIe, HAMPSXKEHHOCTD IOJISA, MOTEHIIMAJ, PA3HOCTh MOTEHINAJIOB;
OpU ONHUCAHUM TMPAaBUIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; yKa3blBaThb (POPMYJIbl, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHHY C IPYTUMH BEJIMYNHAMY;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HUECKUe
3aKOHBI U NIPUHLMIIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OHHEPruM, 3aKOH COXpPaHEHMsl HMILyJbCa,
IOPUHLUII CYNEPHO3ULIUN CHJI, INPUHLHUII PABHOIPAaBUS WHEPLHUAIBHBIX CHCTEM
oTCcuéTa, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO0 CTPOCHMSI BELIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJHEN KMHETHUECKON PHEPTUU TEIUIOBOTO JBHXKEHHUS MOJIEKYI C
aOCOJIFOTHOM TeMIIepaTypoH, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AJIEKTPUYECKOro 3apsna, 3akoH KyinoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIb,
o0jacT) IPUMEHUMOCTH;



OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUSI MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyarh YCIOBHUS UX O€30MACHOTO HCIONb30BAHUS B
MMOBCEHEBHOM JKHU3HHU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY H3 MPEIOKEHHOTO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI GU3HMUECKUX BEITUYUH, NPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PHU3NYECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MNPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCUpOBaTh pe3yibTaThl MOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BETUYHH B
BUJIE Ta0nuIl U TpauKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEIOBAHMUS,

coOmro1aTh mpaBmwiia 0€30MacHOTO TPy/la MPU MPOBEICHUN MCCIICTOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIICOBATEIHCKON W TPOCKTHOU
JEATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1A0OPATOPHOIO
000pyI0BaHUS;

pemiate pacu€THBIE 3aJa4d C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (hHU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoAuMbIe i €€ pEelIeHHs, TPOBOJUTh PAacCU€Thl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NUYECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HETPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOMl Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue SIBICHUS;

UCIIOJIb30BaTh  MpU  pEIIeHHH  y4eOHbIX  3aJlad  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON MHPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMAILIUIO;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE TPOLECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
U1 obecnieueHrss 6€30MacHOCTH MPU O0palleHUuu ¢ MpudopaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 3[I0POBbSI U COOJIIOICHUSI HOPM 3KOJOTUYECKOTrO
MIOBEJICHUS B OKPYKAIOLLEH CPElE;



paboTaThb B TIpymdmne C BBHIMOJHEHHEM pPA3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PpACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpax poyib U MecTo (HU3MKu B (HopMHpPOBAHUH
COBPEMEHHOW HayyHOM KapTHHBl MHpA, B Pa3BUTHM COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUM, B MPAKTUYECKOU NEATEIBHOCTHU JIOJEH, IEJOCTHOCTh M €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIM JIEKTPUUECKUM 3apsAN, JIyd CBETA, TOUCUHBIM UCTOYHUK CBETA, JIEpHA
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa MpHU pPEUIeHUU (PU3NYECKHUX
3ajay;

pacno3HaBaTh (PU3NUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATh WX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOWM (DPU3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasi WHIAYKUWSA, JEWCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM W JIBMXKYIIMICS 3apsiji, 3JEKTPOMArHUTHbIE KoJieOaHUsi U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETA, OTPAXKEHHUE, MPEJOMIICHHUE,
uHTepdepenmys, audpakuus W TOMApPU3ALMUS  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuii 3Phext (hoTodrddhexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaToro CrHeKkTpa aroMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PaauO0aKTUBHOCTD;
ONMCHIBATh H3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUUYECKYI0  IPOBOJUMOCTh  Pa3jIU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yys (DU3NYECKUE BEITUUYHHBIL:
AIIEKTPUYECKUI 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpsDKEHHE, AIIEKTPUUECKOe
COTIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAas cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO Mojisi, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KATYIIKW, SHEPrus 3JIEKTPUYECKOr0 M MArHUTHOTO TMOJEH, MEPUOJl M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsil M CHJIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTITHYECKasi CHWJIa JIMH3BI, TIPH OMHCAHWUHU TPABWIBHO TPAKTOBATh (HU3UUECKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEJIMYUHY C JAPYTUMHU
BEJTMYMHAMU;

ONMKUCHIBaTh M3YyYCHHbIC KBAHTOBBIC SIBJICHUS U TIPOLECCHI, HCIOIb3Ys
dbu3ndecKue BEIMYHMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPUO MOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SI7IEp, TPU OINMCAHUU TPABWIHHO TPAKTOBAaTh (PU3UUECKHA CMBICI
WCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHWUS W CAWHMIIBI, YKa3bIiBaTh (OPMYJIBI,
CBA3BIBAIOIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHAM3UPOBATh (PU3UUYECKHE MPOIIECChI U SIBIICHUS, UCIOIB3Yys (U3HUECKHE
3aKOHBI M MPUHIUIMBL 3aK0OH OMa, 3aKOHBI MOCJEI0BATENILHOTO U MapaieIbHOTO
COEIMHEHMS TPOBOJHMUKOB, 3aKkoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHIYKIUHU, 3aKOH MPSIMOJIMHEMHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHHSI CBETa, ypaBHeHHe ODWHIITeHHa i (oTodddekra,
3aKOH COXpaHEHHsI 3HEPTuH, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAHEHUS
3IIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs MacCOBOTO 4Mcia, mocTynatel bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Ipu 3TOM pa3iMyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHAa, €ro MaTeMaTUYECKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OOJACTH)
IPUMEHUMOCTH;

OTIpEIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI POBOTHUKA
C TOKOM, cuJiel Ammnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh M300pAXKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOMW JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HWCCJICIOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C HCIIOJIb30BAHWEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUN: TMPH 3ITOM
dbopmynupoBath mpobiieMy/3agadyy M THIOTE3y Yy4eOHOro JKCIEpPUMEHTa,
coOUpaTh YCTAaHOBKY HU3 MPEIJIOKEHHOI0 00O0pYyHOBaHMS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT GU3HMUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OPSMBIX HM3MEPEHUH: MPU D3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHUAC TAOIUIl U
rpa(uKOB, AENaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;

coOmro1aTh MpaBmiia 0€30MacHOr0 TpyJla MpU MPOBEICHUU HCCIEIOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbCKOW U MPOEKTHOM
NEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIETbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIIACIITh (PU3MUECKHE BEIMYMUHBI U (POPMYIIBI,



HEOOXOaMMbIC I €€ PElIeHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXJEHUU C OMOpPOM Ha M3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKue sBICHUS;

HCIIOJIb30BaTh npu peILIeHUn y9eOHBIX 3aJa4 COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JJIS TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIUN
U TIpeJCTaBIICHUS y4eOHOW U HAYyYHO-TIOMYJIIpHOW MHGOPMAIIUU, TTOJyYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOJydaeMyr0 HH(POPMAITHIO;

OOBSICHATh TPUHIMIBI JEUCTBUSA MAIlUH, MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB, pPa3indaTh yCJIOBHS MX O€30MaCHOTO MCIOIL30BAHMS B MTOBCEIHEBHOM
JKU3HH;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIET0O MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCIIOJIb30BaTh TEOPETHYECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW >KH3HU
Ut o0ecrieueHus: 0€30MacHOCTH MpU OOpAIEHUN ¢ MPUOOPAMU U TEXHUIECCKUMU
YCTPOMCTBAMHM, JJIsI COXPAHEHUS 370POBbsl U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TpYyIIEe C BBHINOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYIIbI, PalUOHATBHO pACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE pacCMaTPUBAEMOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ieioB U TeM

KoanuecTBo 4acoB

JJeKTpoHHbIE (HU(POBHIE)

Ne n/m Konrtpoabnbie  IIpakTnueckue
NMporpaMmbI Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/U9A7TWI1KS5E
Hroro no pazneny 2
Pa3nea 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/BOC4C7J3K
2.2 Jnnamuka https://m.eds00.rt/O8D5SO0P60O
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE 1 1 https://m.edsoo.ru/N7L60OSUOR
Uroro no pazgeny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOREI MOTICKYIAPHO- KHHETIECKOH 9 1 https://m.edsoo.r/NSO7QSCLI
Teopuun
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1 https://m.edsoo.ru/Y3X3B8HIR
A .
33 TPETATHHIE COCTOTHI Bemectsa 5 https://m.edsoo.ru/H5YOY6UON
®da30BbIe IEPEXOBI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJINHAMUKA
4.1 DJIEKTPOCTATHKA 10 1 1 https://m.edsoo.ru/L6V2T3W4D
II i i .T
4.2 OCTOFHHBIN SICKIPHHACCIHN TOK. SOkH 12 1 1 https://m.edsoo.ru/D1PODSNOV

B Pa3iIUYHBIX Cpenax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Hroro no pazneny

22

PezepBHOE BpeMs

https://m.edso0o.ru/POC60O5SE6S

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

HaumeHoBaHue pa3/iejioB U TeEM

KosanuyecTBO 4acoB

JJeKTpoHHbIE (U(POBHIE)

Ne i/ Kontponbnbie IIpakTnuyeckue
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. JIEKTPOJIUHAMMUKA
M .0
1.1 ATHATHOE TOJE. JNCKTPOMATHHTHAA 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WHITYKITAS
Hroro no pasgeny 11
Paznen 2. KOJIEBAHUMSI 1 BOJIHBI
2.1 MexaneckHe 1 2ICKTpOMArHHTHEIC 9 1 https://m.edsoo.ru/POC100X1V
Kose0anus
MexaHn4ecKHe U AJIEKTPOMAarHUTHBIS
2.2 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHEI
2.3 OnTtuka 10 3 https://m.edsoo.ru/RSLISONSW
Hroro no pasgeny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

OcHOBBI cIELIMATIBHOM TeopUn

3.1 4 1 https://m.edsoo0.1u/Q3T7Z8R1R
OTHOCHUTEIBHOCTH
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®PU3UKA
4.1 OeMeHTh KBAHTOBOU ONTHKU 6 https://m.edsoo.ru/P4G8V5U47Z
4.2 CrpoeHue aToMa https://m.edsoo0.ru/X1G1M9Q31
4.3 ATOMHOE SAPO 5 https://m.edsoo.ru/D8Y6EST4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazneny

15

Paznea S. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPODHU3UKH 7 https://m.edsoo0.ru/W2W3W2Y5C
Uroro no pazgeny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o0maroree MOBTOPEHHE 4 https://m.edsoo0.ru/G4V7A6T4L
Hroro no pazneny 4
PezepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KIIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yabTAThl 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaT, Ha TpUMEpPaX poib W MeCcTOo (PU3UKH B
(hOpMHUPOBAaHNHM COBPEMEHHOW HAy4yHOH KapTHUHBI MHUpA, B Pa3BUTHUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

VY4uTHIBaTh TPaHUIIBI IPUMEHEHUS U3YyYEHHBIX (PU3UYECKHX MOJeINei:
MaTepHalibHas TOYKa, MHEpIUalbHas CUCTeMa OTCuY&Ta, aOCOIIOTHO
TBEPAOE TEJIO, UACAIBHBINA I'a3; MOJEIIN CTPOCHUS ra30B, KUIAKOCTEH U
TBEPABIX TEJ, TOYECYHBIA OJJIICKTPUYECKUU 3apsi] — IPU PpELICHUU

¢bu3nveckux 3anau

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKON TeopHH
CTPOCHHSI  BEIIECTBA M  DJIGKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJUHEIHOE JBMKEHUE, CBOOOIHOE TaJeHue
TeJN, NBWKEHHE MO OKPYXHOCTH, WHEpLUs, B3aHUMOJCHCTBHE TeI;
muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOEHHE IHKHIKOCTEH U
TBEPABIX  TeJ, M3MEHeHHe o00bEMa Tenm Tpu  HarpeBaHHH
(oxJTaXX/IeHNN), TEIUIOBOE paBHOBECHE, HCIIAPEHHE, KOHCHCAIHS,
IUTaBJIGHUE, KPUCTAIIM3alUs, KHUIIEHHWE, BIAXHOCTh BO3yXa,
MOBBILICHHUE JaBJICHUS ra3a IPH €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXIY IapaMeTpaMu COCTOSIHHSI Ta3a B H30Ipoleccax;

AJIEKTPU3ALNS TEN, B3AaUMOACHCTBHE 3apsIOB

10.4

OnuceiBaTh MEXaHUYECKOE JBIKEHHE, HCHOJIb3ys (u3HUecKue
BEJIMYMHBI: KOOpPAMHATA, MyTh, IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, MWMIYJIbC Tejla, KHUHETUYEcKas DHeprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; IIPU OMMCAHUM MPABUILHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCTOJb3yEeMBIX BEIMYMH, MX O0003HAueHWs W EAMHUIBI, HAXOAUTh
(bopMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEMUYHUHY C APYTHMH

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI MW TEIJIOBEIC




ABIICHUS, UCHONB3YS (U3MUECKHE BEIMYHMHBI: JaBJICHHE Trasa,
TeMIIepaTypa, CpeAHsAs KHHETHYeCKas »JHEPrus XaoTH4YECKOIo
JNBW)KEHUST MOJIEKYJ, CpPEIHEKBAJAPATHUYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIJIOTHI, BHYTpPEHHss »HHeprus, pabota rasa,
KOA(QUIIMEHT TOJEe3HOr0 JEeHCTBUS TEIUIOBOTO JIBUTaTelNs; IpHU
OMUCAaHUU MPaBUIIbLHO TPaKTOBAThH duznyeckuit CMBICI
UCIIOJIb3YEMbIX BEIMYHMH, WX OO0O3HAYEHUS M €IUHULBI, HAXOAWUTh
(GbopMyIIbl, CBS3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BEIMUYHUHY C IPYTUMU

BCIIMYHUHAM

10.6

OnwuceBaTh M3YYECHHBIC JJIEKTPHUYECKHUE CBOWCTBA BEIIECTBA H
ANEKTPUYECKUE  SIBIICHUs (MPOIECCHI), WCHONB3ys  (pU3mveckue
BEJIMYUHBI: QNIEKTPUYECKUI  3apsl,  JJCKTPUUYECKOe  TOJIe,
HaNPsOHKEHHOCTh  TIOJISA, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB; TIpH
OIMCAaHWH TIPAaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI MCIIOJIb3YEMbBIX
BEeIMYMH, WX OOO3HAYCHHs] ¥ EJWHUIIBI; YKa3biBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UpPOBaTh (U3MYECKUE TMPOLECChl U  SIBICHHUSA, HCIOJb3YS
(bu3UYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HprOoTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHUsl MMITYJIbCa, MPUHILIUI CYNEPHO3ULIUNA CUJl, TPUHIIUIT
paBHOIIpaBUs WHEPUUAIBHBIX CHUCTEM OTCUETA; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEM KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUYKEHHS MOJEKYNI C
aOCONIOTHON TeMIepaTypoil, EPBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs »>IEKTPUYECKOro 3apsaa, 3akoH KyioHa; npu 3ToM
pa3nuyath CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpR)XEHUE U yCIIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE MPHHLUIBI JEHCTBHS MAIMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3Iu4aTh YCIOBUS HX 0O€30MaCHOTO

HCIIOJIb30BaHHUA B HOBCGL[HGBHOﬁ KHU3HHU

10.9

BrimmonHaTe SKCHCPUMCHTHI 110 UCCICTOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJIEHUH U
MPOIIECCOB C UCMOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
aToM (opmyaupoBaTh MpobiaemMy (3agady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OcyH_[eCTBJISITB npsAMbIC W KOCBCHHBIC HW3MCPCHUA (bl/IBI/ILICCKI/IX

BEJIMYHMH, MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEeHHsS U




HCIIOJIB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pCI.HHOCTCﬁ I/ISMepeHI/II\/'I

10.11

HccnemoBaTh 3aBUCUMOCTH MEXAY (PU3NYSCKUMHU BEIHYHHAMHU C
UCIOJIb30BAHMEM TMPSMBIX HM3MEPEHHId; MPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYyYEHHOW 3aBHUCHMOCTH
(bM3UYECKUX BEIMYMH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BBIBOJIBI 11O

pe3yjabTaTaM HUCCICI0BaHNA

10.12

CoOmomaTe mpaBmiia 0€30MAcCHOTO Tpylda TMPU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OSKCIEePHUMEHTa, Yy4eOHO-
MCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIIbHBIX YCTPOUCTB | JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aaHHOM (DU3MUYECKON MOJIENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  33Ja4d  BBIOMpaTh  (PU3UYECKYI0 MOJENb, BBIICIATH
¢u3nveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ pelieHus,
MPOBOJUTH PACUYETHI U OLEHUBATH PEANbHOCTD MOJIYYEHHOTO 3HAYEHUS

(hbMBUIECKON BETMYUHBI

10.14

Pemarr  kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (I)I/I3I/I‘I€CKI/IG SABJICHUA

10.15

Hcnonp3oBaTe MHpH  pelIeHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKa, CTPYKTYPHUPOBAHUS,
MHTEpPHpPETAllMd M MPEJICTaBICHUS y4eOHOM W HAay4HO-NOMYJISPHON
uHpOpMalKY, TOJYYEHHON W3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTy4aeMylo HH(OPMALIKIO

10.16

[IpuBoauTE MpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpETUYECKHE 3HAHUSA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecTieyeHns 0€301MacHOCTH U 0OpalleH!H ¢ TpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, M COXPAaHCHMs 3I0POBbS H

COOJTIOICHUSI HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKpYKalollel cpee

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpoBaTh  pabOTy  TpPYINIbI, palMOHAIBHO  paclpeaesiarTh
00SI3aHHOCTH U IUJIAHUPOBATh JEATEIHHOCTh B HECTAHAAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B pellIeHHEe paccMaTpUBaeMoil mpoodsieMbl




11 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
00pa30oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero o0pa3oBanus

11.1

JleMOHCTpHpOBAaTh Ha TMpUMepax polb U MecTo (HU3UKH B
(hOpMHUPOBAaHWHM COBPEMEHHOW HAy4yHON KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHOMN TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATEIbHOCTH

JFO/IeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPa

11.2

Y4uTHIBaTh TPAHULBI IPUMEHEHUS] U3YUYEHHBIX (DPU3HUECKUX MOJICICH:
TOYEYHBIN ANEKTPUUYECKUN 3apsf, siAepHas MOJENb aTOMa, HyKJIOHHAas

MO/IEJIb ATOMHOT'O Si/ipa MPH peleHNH (PU3NYeCKHUX 3a1a4

11.3

Pacrio3naBate (usmueckue sBIeHUsS (MPOIECCH) U OOBACHATH WX HA
OCHOBE 3aKOHOB  JJIEKTPOJWHAMUKA W  KBAHTOBOM  (PU3UKHU:
ANIEKTpUYECKasi TMPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aUMO/ICICTBUE MAarHuToB,
ANIEKTPOMATrHUTHAS WHAYKLHUSA, JCHCTBHE MArHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM U MABWXKYIIMMCS 3apsl, 3JIEKTPOMarHUTHbHIE
KojeOaHusT W BOJIHBI, MPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpaXeHHEe,  NpeloMIIeHHe, uHTepdepeHuus, audpakuus U
MOJIIpU3alvsl CBETa, JAHUCIEPCHUS CBeTa, (OTOAIEKTpUUEeCKuil dpdext
(dpotoaddexrt), cBeTOBOE maBIEHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJAA, €CTECTBEHHas U  HMCKYCCTBEHHas

PaarOaKTUBHOCTD

11.4

OnuceiBaTh H3y4YEHHbIE CBOMCTBa  BellecTBa  (AJIEKTPUYECKHE,
MarHuTHBIE, ONTHYECKHE, DIEKTPUIECKYI0 MPOBOAMMOCTE Pa3IMYHBIX
Cpell) U DJJIEKTPOMArHUTHBIC SBIEHUS (TPOIECCHI), HCIHOIb3Ys
¢busznyeckue BENUYMHBL:  JJEKTPUUECKUHA  3apsal, Ccuila ToOKa,
ANEKTPUYECKOE  HANpPSDKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHUE,
paszHocTh noteHnuanoB, DJIC, pabota TOka, MHIYKIUS MarHUTHOTO
oy, cuiaa Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPTrHUsl AJIEKTPUYECKOTO M MArHUTHOTO MOJel, MepuoJ U YacTtoTa
KosiebaHuii B KoJeOaTeTbHOM KOHTYpE, 3apsjl ¥ CHJIa TOKa B MPOIlecce
FapMOHHYECKHUX JIEKTPOMATrHUTHBIX KoJIeOaHHUH, ¢dokycHoe
paccTosiHue U OINTHYECKash CWJa JHMH3bI;, MPU OMHMCAHUU MPaBUIBHO
TpakToBaThb (U3WYECKUH CMBICT HUCHOJB3YEMBIX BEIUYMH, UX
0003HAYCHHUSI W EIUHHIBI; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

AaHHYIO (I)I/I?)I/I‘IGCKyIO BCJIMYHHY C APYTUMH BCINYNHAMHA




11.5

OnuceiBaTh U3y4EHHBIE KBAaHTOBBIE SIBJIEHUS U IIPOLIECCHI, UCIIOIb3YS
(bu3NYEeCKHue BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI W 4YacTOTa CBETa, SHEPruss M HMMOyJIbCc (OTOHA, Mepuon
nmojypacnajaa, »SHEprus CBSI3M AaTOMHBIX sA€p; IpU ONUCAHUH
MPaBUIBHO TPAKTOBATh (PU3MYECKUN CMBICI UCIIOIh3YEMbIX BEIUYHH,
ux 0003HAYEHMUS W EIUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE
JNaHHYI0 (PU3UYECKYI0 BETUYMHY C JPYTUMU BEIMUYUHAMHU, BEIYUCIATD

3HauYeHHE (PU3NYECKON BETUUHHBI

11.6

AHnanu3upoBaTh (PU3NYECKHE MPOLECChl M  SABIEHUS, MHCIONb3YS
¢busznyeckue 3aKOHBI M NOpUHOUOBL:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO M MapajUIeIbHOTO COEAMHEHUsI MPOBOJHHUKOB,
3akoH Jlxoyns — JleHua, 3aKOH 3JEKTPOMArHUTHOM MHAYKUWHU, 3aKOH
MPSMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHbl ~ TPEJIOMJIEHUS  CBETa, ypaBHEHHE  OWHINTEHHA IS
dotorddekra, 3aKOH COXpaHEHHS OJHEPTrUU, 3aKOH COXpaHEHUs
MMIIyJbCa, 3aKOH COXPAaHEHMS JIIEKTPUUYECKOrO 3apsia, 3aKOH
COXpAaHEHUsI  MaccoBOro uucia, nocrynatel  bopa, 3akoH
paaMOaKTUBHOTO pacmajaa; MpU OSTOM pa3inyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MaTeMAaTHUYEeCKOE BBIPAKECHUE U YCIOBUS

(TpaHuIIBEI, 007ACTH) TPUMEHHUMOCTH

11.7

OHpe[[eJISITB HaIlpaBJICHUC BCKTOpa HWHAYKIHMU MArHUTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cuibl JIopeHna

11.8

CTpOI/ITI: n  OIIMUCBIBATH I/I306p AXKCHUEC, COo3JaBacMO€ IIJIOCKHM

3€pKajoM, TOHKOW JIMH301

11.9

BBITOTHSTE SKCIIEPUMEHTSHI 110 HCCIIEAOBAHNIO (GU3NIECKUX SBICHUH 1
IPOLIECCOB C MCIIOJIb30BAHNEM TPSAMBIX M KOCBEHHBIX M3MEPEHHH; MTpH
3ToM (GOopMYIHpPOBaTh NpodieMy (3amady) U THIOTE3y Y4eOHOTro
SKCHEpUMEHTa,  CcOOMpaThb  YCTaHOBKY M3  HPEAJIOKEHHOTO

00opynoBaHusl, MPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OcymecTBiATh TpsIMbIE W KOCBEHHBIE M3MEpPEHHS] (PU3UIECKHIX
BEJIMYMH; MPU 3TOM BBIOMPATh ONTHMAJBHBIA CHOCOO H3MEpeHUus M

HCIIOJIb30BaTh U3BECTHBIC METOJbI OLICHKH l'IOl"pCH_IHOCTeI\/'I I/IBMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCHUMOCTH (PU3MUECKUX BEIWYHMH C HUCHOJIb30BAHUEM
OpSAMBIX ~ U3MEPEHUH; IpU ITOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKcupoBaTh PpPe3yNbTaThl MMOJYYECHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJE TaOIMIl U TPaQUKOB, J1e1aTh BEIBOJBI 110 pe3yiIbTaTaM

ncciaeag0oBaHus

11.12

CoOmtomate mpaBmia 0e30macHOro Tpyla TpU  MPOBEICHUHU




UCCIIEIOBAaHUH B paMKax Y4eOHOro »HKCIepUMEHTa, YueOHO-
UCCIEA0BaTENbCKON U IIPOEKTHOM AEATEIbHOCTH C MCIOJIb30BAaHUEM

M3MEPUTEIbHBIX YCTPONUCTB U J1a00PaTOPHOTO 000pYI0BAHUS

11.13

Pemate pacuérHble 3aa4M ¢ SIBHO 3aaHHOM (hPU3MUYECKON MOJIENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BbIOMpaTh  (PU3UYECKYI0 MOJENb, BBIICIATh
¢u3nyeckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Il €€ peleHUs,
MPOBOJUTH PACUYETHI U OLEHUBATH PEANbHOCTD IOJYY€HHOTO 3HAYEHUS

(hMBUIECKON BETMYUHBI

11.14

Pemarr  kauecTBeHHBIE  3aJauu: BBICTpAauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOUKY PACCYKICHHUI C OMOpON Ha U3ydeHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/I3I/I‘I€CKI/IG SABJICHUA

11.15

Hcnonp3oBaTe MHpH  pelICeHMM Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JUIsl TIOMCKa, CTPYKTYPHUPOBAHUS,
MHTEpPOpPETAllMd M TPEJICTaBICHUS y4eOHOM W HAay4HO-NOMYJISPHON
uHGOpMaLKY, TOJYYEeHHON W3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATh MOTy4aeMylo HH(OPMALIKIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUSI MallWH, MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3nuyarh YCIOBHS WX O€30MacHOr0 HMCIOJIb30BaHUS B

HOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTH TIpHUMEpPBHI BKJIAJa POCCUHCKUX M 3apyOECKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (U3UKE B IMOBCETHEBHOMN
KU3HM 111 oOecrieueHrs 0€30macHOCTH P OOpaIieHUH ¢ MpuoopaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, MJII COXPAHEHHs] 3I0pPOBbsl H

COOJTFOICHHSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpere

11.19

PaGotath B Tpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNIbl,  pPalHOHAIBHO  PACHpPENENATh
O0SI3aHHOCTM M IUIAHUPOBaTh JIEATENBHOCTh B  HECTAHIAPTHBIX
CUTyalUsX, aJeKBATHO OLIEHMBATb BKJIAJ KaXKIOrO0 M3 YYaCTHUKOB

IPYIIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KITACC

Kon
pasneia

Kox nmpoBepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METObI HAYYHOI'O IIO3HAHW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METOABI ITO3HAHMS OKpYXkarolero Mupa. Posb
JKCIIEPUMEHTa MW TEOpUU B  IIpoIecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MognenupoBanue (u3MYeCKUX SBICHUNH U
npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI U TeOpUU. ['paHULIBI TPUMEHUMOCTH
buznueckux 3aKOHOB. [TpuHnmn
coorBeTcTBUs. Pomp M Mecro Qu3MKu B
hopMupoOBaHUHT COBPEMEHHOW  Hay4HOU
KapTUHBI Mupa, B [IPaKTUYECKON

NEeITEIbHOCTH JIIOIEH

MEXAHHUKA

KMHEMATHKA

MexaHn4eckoe ABHKEHUE. OTHOCHUTEILHOCTh
MEXaHHUYCCKOT'O ABUXKCHUS. Cucrema orcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTH,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
MaTepHaTbHOW TOYKH, UX MPOEKIUH HA OCH
CUCTEMBbI KOOpJMHAT. Crnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

2.13

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPAMOJIMHEHHOE JIBOKEHUE. I'padpuxu
3aBUCUMOCTH KOOPJIMHAT, CKOpPOCTH,
YCKOpEHUS, yTH u NepEMEIICHUS

MaTepHaﬂbHOﬁ TOYKH OT BPEMCHHA




CBoOoaHoe majienre. Y CKopeHue CBOOOTHOTO

najgcHus

KpuBonuneiinoe paBuxeHue. PaBHOMepHOe
NBWKEHWE  MarTepualbHOM  TOYKM 1O
OKpPY>KHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAsA
CKOPOCTb. [Tepuon u 4acToTa.

[leHTpOCTpEMUTEIIBHOE YCKOPEHUE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
IBYKCHHE CHapsAIOB, LENHBIE M PEMEHHBIE

nepenadn

[IpakTuueckue paboThI. N3mepenue
MTHOBEHHOU CKOpOCTH. Hccnenosanue
COOTHOIICHUSI MEXK]y MyTsIMHU, NMPONICHHBIMU
TEJIOM  3a  IOCJIEIOBAaTEIbHbIE  PaBHBIE
MPOMEXYTKH BPEMEHU MPU PAaBHOYCKOPEHHOM
JIBH)KEHUU C HAYaJbHOH CKOPOCTBHIO, PaBHOM
Hy0. M3ydeHne NBUKEHHUs 1IapUKa B BA3KOMU
KUIOKOCTU. V3ydyeHme  JBUKEHHA  Telna,

OpOLIEHHOTO TOPU3OHTAIBHO

2.2

JUHAMUKA

2.2.1

[TpunImn OTHOCHUTEIBLHOCTHU Iannnes.
IlepBeit 3akoH Hbrorona. MHuepruanbHbIe

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHuun cynepno3uiuu

CHJI

223

Bropoii 3akoH HberoroHa mins MarepuanbHOU
TOYKM B HWHEPUHMAIBHOW CHCTEME OTCUYETA
(UCO). Tperuihi 3akon HploToHa and

MaT€pHAIbHBIX TOUCK

224

3aKOH BCEMUPHOTO TATOTeHUs. Cuila TSKECTH.

IlepBas kocMudeckas CKopocTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

226

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIBXCHUA u cuiia TPCHUMA IIOKOAI.

Koaddurnment tpenns. Cuna conmpoTUBICHHS




IIpH ABMXKCHUU TEJIa B dKUAKOCTH HUJIM I'a3€

227

HOCTyrIaTeJ'IBHOG M BpamaT€JIbHOEC IBHUXXCHUC

abCoOTHO TBEPOTO Tena

2.2.8

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalllCHHUS.
[Inevo cuibl. YCI0BUA paBHOBECHS TBEPIOIO
tena B UCO

229

TexHudeckue  yCTpOMCTBA:  MOJMIIUITHUKM,

ABHXKECHUC NCKYCCTBCHHBLIX CITYTHHUKOB

2.2.10

[IpakTrueckue paboTel. 3yueHue IBUMIKEHUS
Opycka 10 HAKJIOHHON TIJIOCKOCTH O]
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOLIUX
B jAepopmMupyemMoil TpPYyKHMHE U PE3HMHOBOM
oOpasme, OT BEIWYUHBI X JeGOopMaIlHH.
HccnenoBanue ycinoBuii paBHOBECHUS TBEPIOTO

TeJa, UMEIOIIEro OCh BpaIleHUs

23

3AKOHBI COXPAHEHMA B MEXAHUKE

23.1

Nmnynbc maTepuasbHOW TOYKH, CHUCTEMBI
MaTCprUaJIbHBIX TOYCK. I/IMHyJII:C CHJIbl U

HN3MCHCHUEC UMITYJIbCa TECJIa

232

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE NBUIKEHUE

233

PaGora cuiibl

234

MoIIHOCTD CHIBI

235

Kunernueckast sHeprus MarepraibHON TOUYKH.

TeopeMa 0 KHHETUUYECKOU YHEPTUU

23.6

IlorennumaneHas sHeprus. IloreHumanbHas
JHEprus YIpyro nepopMrupoOBaHHON
npyxuHbl. IloTeHnumanbHas DJSHeprus Tena

BOJIM3U MTOBEPXHOCTH 3eMIIH

2.3.7

HOTGHHI/IEUII)HBIC N HCNOTCHLHNAJIBHBIC CHUIIHI.
CBs3b pa6OTI:I HCIIOTCHIMAJIBHBIX CHUII C
N3MCHCHUCM MEXaHHIeCKOM OHEPIrun

CUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOU SHEPTUU

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHnYecKkue yCTpOWCTBA: JBUIKEHHE pPaKeT,
o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
5310 CKOpPOCTEM Tel MpH HEyopyrom yzaape.

HccnenoBanne cBsi3u  pabOTBI  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUH

OcHoOBHBIE MOJIOKECHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHHU. BbpoyHoBckoe
nskenue. uddysusa. Xapakrep IBUKEHUS U

B3aMMOJEMCTBUS YaCTHUIL] BEIECTBA

Mogaenu cTpoeHuss Ta30B, KUIKOCTEH U
TBEPABIX Tel W  OOBSCHEHHUE  CBOKCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonudecTtBo —BemecTsa.

[TocTostHHass ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [Ilkana remneparyp Lleascust

Mopnens  MAeadpbHOrO  rasa. OcHoBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHHETHIECKOM

TCOpHUH UACAIIBHOTO Ir'a3a

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETHYECKOW SHEPrMM TEIUIOBOIO JBMXKEHUS

yactul rasza. [llkana remneparyp KenpBrHa

VpaBuenue Knanelipona — Menjaeneesa.

3akon /lampToHa

l"azoBbie 3akoHBI. M30mpo1iecChl B UA€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

O6apometp




3.1.10

[IpakTrueckue paboTel. M3MepeHue wmacchl
BO3/yXa B KJIacCHOM KomHare. MccnenoBanue
3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSTHUS

pa3peKEeHHOT0 Tra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmoauHamuueckass cucrema. BHyTpeHH:A
JHEPrusi TEPMOJUHAMMYECKOHM CUCTEMBI H

CcocoObl €€ U3MEHEHUS

322

KonnyectBo Temnotsl u pabora. BHyTpeHHss

OHEPIUsA OAHOATOMHOI'O UACAJIIBHOI'O ra3a

323

Buael Temmonepenauu: TEmIONPOBOIHOCTb,
KOHBEKLIHs, U3JIydeHHE. TeroéMKOCTh Tena.
VnenpHas TEIIOEMKOCTHL BellecTBa. Pacuér

KOJIMYECCTBA TCIJIOTHI IIPHU TEILJIOIIEpEaAUC

324

[TepBrIii 3aK0H TepMoauHamMuku. [Ipumenenue
IIEPBOTO 3aKOHAa  TEPMOAMHAMUKHU K
u3onpoueccam. ['paduueckas mHTEprnpeTarus

paboTsI raza

3.2.5

TermoBble MamuHbl. [IpuHIMIBL OelCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanus SHEpPruu
B TemioBbiXx MammHaxXx. KoaddunueHt
none3sHoro  geiictBus  (mamee —  KILJI)

terioBol MammuHbl. Huki Kapao u ero KI1J

3.2.6

Bropoii 3aKOH TEPMOJAVHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
Tennossie JBUTATEIIH. DKOJIOTHYECKHE

MPOOJIEMBI TETIIOIHEPTETUKH

3.2.7

TexHuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOI

XOJIOAWJIBHUK, KOHIUITHOHED

3.2.8

[TpakTuyeckue padboTsl. I3MepeHue yaeiabHOR

TEIUIOEMKOCTH

3.3

ATPEI'ATHBIE COCTOSAHMA BEIHECBA. ®A30BBLIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KoHAeHcarus. Mcnapenue




u KUIICHHUE. VY nenbHast TEIJI0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYpPbI

KHUIICHHUA OT JaBJICHUA

AOcoNIoTHasE M OTHOCHTEIbHAsA BIAXXHOCTh

332 BO3ayxa. HacellenHslil nap
TBépmoe  Teno. Kpucrannnueckue 51
133 amopdHbIe Tenma. AHH30TPONHS  CBOMCTB
o KPUCTAJLJIOB. Kunkue KpUCTaJUIBIL.
CoBpeMeHHbIE MaTepHaIbI
334 [InaBnenne u Kpuctauzauus. Y aenbHas
o teruiora TiaBneHus. Cyomumanus
335 YpaBHEHHE TEMIOBOTO OamaHca
TexHHuecKkne yCTpOMCTBA: THUTPOMETP H
136 MICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHH
o MOJIy4YEHHUsI COBPEMEHHBIX MaTepUalioB, B TOM
YHUCJie HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUHU
1317 [IpakTuueckue paboThI. N3mepenue
o BJIQXKHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
Al DnekTpu3anus Tejl. DJIeKTpudeckui 3apsa. JIBa
o BUJIA AJIEKTPUUECKUX 3apsiIOB
[IpoBoaHMKH, TUDIIEKTPUKU u
4.1.2
MOJIYITPOBOIHUKHU
4.13 3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsiaa
4.14 B3aumopeiictsue 3apsa108B. 3akoH Kynona
4.1 DneKTpuUecKoe noJie. Hanps>xéanocts
415 ANEKTPUUYECKOTO HOJIS. [punHumn
o cynepno3unuu.  JIuHUM — HanpsHKEHHOCTH
AIIEKTPUYECKOTO OIS
416 PaGora cunm  3IeKTPOCTATUYECKOTO  MOJIS.
o [Torenmuan. Pa3HOCTh MOTEHLIMATIOB
417 [IpoBOAHUKN M NUANEKTPUKH B IMOCTOSHHOM

SJICKTPHUYCCKOM II0JIC. I[I/IBJIGKTpI/I‘-IGCKaH




IIPOHUIIACMOCTDb

DIIEKTPOEMKOCT. Konpencarop.
4.1.8 ONEeKTPOEMKOCTh IIJIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHACHCATOpa
TexHuueckue  yCTPOWCTBA:  AJIEKTPOCKOTI,
419 NEKTPOMETpP, DJIEKTPOCTATUYECKAs 3alluUTa,
o 3a3eMJIEHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41,10 IIpakTnueckue paboThI. N3mepenue

AIIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

IIOCTOSHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

VcaoBus CYIIECTBOBAHUA IIOCTOSIHHOI'O

4.2.1 aNeKTpuyecKkoro Toka. Mcrounuku toka. Cuna
ToKa. [IocTOsIHHBIN TOK
422 Hanpsioxenue. 3akon OMa 1151 ygacTka Lenu
Y DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETbHOE
o COMPOTHUBIICHUE BEILIECTBA
4n4 ITocnenoBarenbHOE, napajienbHoe,
o CMEIlIaHHOE COeMHEHNE TPOBOHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenua
4.2.6 MOUIHOCTh 3JIEKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA.
o 3akon Oma s TOJTHOW  (3aMKHYTOM)
anekTpudeckoil enu. Kopotkoe 3ambikaHue
DneKTpoHHas MIPOBOJIMMOCTD TBEPIBIX
428 METAJJIOB.  3aBUCUMOCTb  COIPOTUBIICHHS
o METaJIOB oT TEeMIIepaTyphI.
CBepXmpoBOAMMOCTh
oy DJIeKTpUYeCKMi TOK B BakyyMme. CBoiicTBa
o AJIEKTPOHHBIX MTyYKOB
4.2.10 [MonynpoBonuuku. CoOCTBEHHAs! M IPUMECHAs




MPOBOJMMOCTh MOJIYTPOBOJHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoAHUKOBEIE TPUOOPHI

4.2.11

DNeKTpUYECKHt  TOK B DJIEKTPOJUTAX.
DNEeKTpOIUTHYECKAs IUCCOLAIINSL.

OneKTpoan3

4.2.12

DNeKTpUUECKUI TOK B rasax.
CaMOCTOATEIbHEIN W HECAMOCTOSTEIbHBIN
pa3psan. Paznuunble TUMBI CaMOCTOSITEIBHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIiepmeTp,
BOJIBTMETD, peocTar, NCTOYHUKU TOKa,
AJIEKTpOHarpeBaTebHbIe npuOopHI,
3JIEKTPOOCBETUTENILHBIE IPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIN O/,
TEPMUCTOPHI u boTOpe3uUCTOpHI,

MTOJTYITPOBOTHUKOBBIA U0/, TaTbBaHUKA

4.2.14

IIpakTnueckue paboTHI. Nzyuenue
CMELIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenne 3JIC HUCTOYHMKA TOKa M €rO
BHYTpPEHHEro comnportusieHus. HaOmronenue

3JIEKTPOIIH3a

11 KIIACC

Kon
pa3nena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

4

SJIIEKTPOAMHAMUKA

4.3

MATI'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHA S MHAY KW A

4.3.1

ITocTtosHHEIE MarHuThel. BzaumonelcTtBue

IIOCTOSAHHBIX MAarHuTOB

4.3.2

MaruuTtHOoe TmoNe. BekTop MarHuTHOU
uHaykuud.  [lpuHmun — cynepno3uiui.
Jluaum MaruuTHOM uWHaykuuu. Kaptuna
JIMHUM  MAarHuTHOW  HMHAYKUUMH  T0JIA

IIOCTOSHHBIX MarHuToB




MarautHoe TOJ€ NPOBOJHUKA C TOKOM.
KapTuHa nuHUH 10y AJUHHOIO MPSMOTO

IMPOBOAHHMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 IPOBOJIHKKA, KAaTYMIKA C TOKOM. OIBIT
Opcrena. BzaumoelicTBue NpoBOIHUKOB C
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE
Cuna JlopeHua, €€ MOAYJb U HalpaBJliEHUE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBI B
433 OIHOPOJHOM MArHMTHOM mone. PaGora
cuibl JlopeHa
436 SIBrieHME NEKTPOMArHUTHON UHAYKIIUHA
437 [ToTok BekTOpa MAarHUTHOM MHIYKIIMU
O/1C nHAYKIMH. 3aKOH IEKTPOMarHuTHOM
4.3.8 unayknun dapanes
BuxpeBoe anektpuueckoe moge. IJC
WHIYKIUA B TIPOBOJHUKE, JBHXKYIIEMCS
4.3.9 MOCTYMATeIbHO B OJJHOPOTHOM MAarHHTHOM
IoJjie
4.3.10 [IpaBuno Jlenna
NHayKTUBHOCTB. SIBIE€HME CAMOMHIYKIUH.
4.3.11 OJ1C caMOMHIYKIIMU
DHeprusi MarHUTHOTO TIOJS KaTyIIKH C
4312
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIe
TexHuueckue  yCTPOWCTBA:  TMOCTOSTHHBIE
MAarHHUTEI, AIIEKTPOMArHUTHI,
43.14
AJIEKTPOBUTATETb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTUI, UHAYKIMOHHAS 11€Yb
[IpakTuueckue paboTHL. N3yuenue
MarHuTHOTO TIOJIS1 KAaTYIIKH C TOKOM.
43.15 HUccnenoBanue AEMCTBUS  MMOCTOSHHOTO

MarHurTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA BHGKTpOMaFHI/ITHOﬁ HHAYKIIHUU




KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBOOOIHEBIE
Kosnebanusa. ['apMoHMYeckHe KoyeOaHus.
5.1.1
[lepmon, wuacrora, ammumTyna u (¢asza

KoJIeOaHui

[Ipy>xuHHBI MasTHUK. MaremaTu4ecKui

MasiITHUK

VYpaBHEHHE TapMOHUYECKHX KOJICOaHHI.
5.1.3 Kunematuueckoe u JTUHAMUYECKOE

OITMCaHKE KO0JIe0aTEILHOrO JBUKECHU

[Ipespamenue SHEPIrUu pu
TrapMOHHUYECKHUX KOJIEOaHHSX. CBs3b
5.14 AMIUTATY/IbI KoneOauuii HCXOIHOU
BEJIMYUHBI C aMIUTUTyJaMu KojiebaHui eé

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJICOaHMS B
UACaIbHOM  KONEeOaTeNIbHOM  KOHTYpE.
AHanorus MeXIy MEXaHHYeCKHMH |
3JIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna ToMcoHa

3aKOH COXpaHEHHS PHEPTUU B UICATBHOM

KoJe0aTeTbHOM KOHTYpE

BreiHyKIeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHBasl.
BLIHy)KI[eHHBIe SJICKTPOMArHuTHBIC

KOJIeOaHU.

Ilepemennbiii  Tok.  CuHHYycOMAANBHBIN

MEPEMEHHBIN TOK.

MontHocTh MIEPEMEHHOTO TOKA.
5.1.9 AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUYECHUE

CHJIBI TOKA U HAIIPSAKCHUA

5.1.10 Tpancdopmarop. [IponsBoacTso, mepeaayua




U TOTpelieHne 3JIEKTPUUECKON SHEpruu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJCTBE
AIEKTPUYECKON SHEPIruu. Kynerypa
HUCIIOJIb30BaHUA QJICKTPOSHECPTHUU B

MOBCEIHEBHOMN KU3HU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicmorpad,
ANEKTPUYECKHUI 3BOHOK, JINHUU

aJIeKTpoIepeaayd

5.1.12

[Ipaktnueckne pabotel. HMccmemoBanue
3aBUCHMOCTH TEpHOJa MalbIX KoyeOaHuit
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpy3a. MccnenoBanue nepeMEHHOTO TOKA B
LeNu U3 MOCIEeN0BaTeNIbHO COEIUHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUWYECKUE U S3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, yCIOBUS
pacnpoctpanenus. Ilepuox. CkopocThb
pacnpocTpaHeHUss W JJIMHA  BOJIHBL

HonepeqHHe " NpOJO0JIbHBIC BOJIHBI

522

WnTepdepenmus U audpaxius

MEXaHNYCCKHX BOJIH

523

3Byk. CKOpOCTh 3ByKa. I'pOMKOCTBH 3ByKa.

Bricora Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHHIE  BOJIHBIL. Y CIIOBHSA
U3JIydEHUS  DIIEKTPOMATHUTHBIX  BOJH.
B3anmMHuas opuenrtanus Bextopos E, B u v

B QJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.25

CpoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpaXXCHUC, MPCIOMJICHUC, IOJIApU3alNs,
muppakaus, uHTepdepermus. CKOpoOCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMArHUTHBIX BOJIH.
HpI/IMeHeHI/Ie QJICKTPOMAariuTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIUIIBI PagUOCBA3UM W TEJIEBUJICHUS.




Pagnomoxamusi. DJIEKTPOMarHuTHOE

3arps3HEHHE OKPYXKAIOIIEH cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
NUAarHOCTHUKa B TEXHUKE M MEIMIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBHU30D,

aHTeHHa, tenedon, CBU-neun

53

OIITUKA

5.3.1

[IpsAMosIMHETHOE PacIpOCTPAHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyd cBeTa

532

OtpaxeHne cBeTa. 3aKOHBI OTPAKECHHS
cera. [loctpoeHne M300pakeHHil B TIIOCKOM

3epKaiie

533

IIpenomnenne cBeTa. 3aKkOHBI MPEIOMIICHUS
CcBeTa. AGCONIOTHBIN noKa3areb

MMpECIOMJIICHUSA

534

Iomxoe BHYTPEHHEE OTpaKEHHUE.
[IpenenbHblid yroja MOJHOTO BHYTPEHHETO

OTpaXKEHUS

5.35

Hucnepcust cBera. CIOXHBIM  cocTaB

oenoro ceera. Ller

53.6

Cobuparonie M pacceuBarolliyie JUH3bI.
Tonkasg nunH3a. DOKyCHOE pACCTOSHHUE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BL.
[Toctpoenue n300pakeHUi B COOMPAIOIINX
n paccenBalmux JauH3ax. Dopmyna
TOHKOW JUH3LIL. YBEIWUEHHE, J1aBacMoe

JIMH30U

5.3.7

IIpenensl NPUMEHMMOCTH F€OMETPUYECKON

OIITHUKH

53.8

WNutepdepentius  ceera.  KorepeHtHble
HCTOYHHUKU. YcnoBus H3.6J'IIOI[€HI/I$I
MaKCHMYyMOB U MHUHUMYMOB B
UHTep(PEPEHIIMOHHOW KapTHMHE OT JBYX

CI/IH(l)aSHBIX KOTC€PCHTHBIX HCTOYHHUKOB




Hudpakuus  cBera.  JludpakuuonHas

pemérka. YciaoBue HaOMIOACHUS TIaBHBIX

5.3.9 MaKCHUMYMOB npu aJeHun
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PAKIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus cera
TexHuYeckre yCTpPOMCTBA: OYKH, JIyNa,
doToanmapar, NPOSKIMOHHBINA ammapar,
5.3.11 MHKPOCKOTI, TEIECKOT, BOJIOKOHHAS
OITHKA, T(paKkInOHHAS pemeérka,
MOJIIPOU T
[IpakTnueckue paboTHI. N3mepenne
5312 nokasatenst npenomuienus. VccienoBanue

CBOMCTB  W300paXeHWH B  JIMH3AX.

Habnronenue nucnepcuu cBeta

DJIEMEHTBI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

['panuubl TPUMEHHMMOCTH KJIACCHYECKOH
MEXaHHUKH. ITocTynatsl TEOpUU
OTHOCHUTENIbHOCTHU: MHBAapUAHTHOCTh
MOAYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIMI OTHOCUTEILHOCTU DUHIITEHA

6.2

OTHOCHUTEIHLHOCTD OOTHOBPEMCHHOCTH.
3aM€I[JIeHI/Ie BpEMCHMU U  COKpAUICHUC

TUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBs3p Macchbl C DHEPrHE W HMIYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKH

7.1.1

®otonbl. PopMmyiia Ilnanka cBsi3u 3HEpruu
dboTOoHAa C €ro YacTtoTol. OHeprus u

uMIynbe GOTOHA

OtkpseiTie U uccneaoBanue pororddexra.




OIEBITEI AT. CroreToBa. 3aKOHEBI

dotorddekra

YpaBHeHue OHHIITEHHA IS
dboTtorddekra. «Kpacnas TPaHMIIA

dororddekra

7.1.4

Hasnenue ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOE NEHNCTBUE CBETA

TexHuueckue yCTpOMCTBa: (OTORIEMEHT,
dboTomaTymK, COJIHEUHAas! Oarapes,

CBETOAHO]

7.2

CTPOEHHUE ATOMA

7.2.1

Monpens atoma TomcoHa. OnBITEI
Pesepdopna o uccnenoBaHuIO CTPOCHHS

aTomMa. HnaHeTapHaﬂ MOJACIIb aTOMa

722

[Toctynater bopa. N3nyuenne u
norjonieHue (OTOHOB TPU  TMEPEXOe
aToMa C OJHOTO YPOBHS DJHEPrUHM Ha
npyroil. Bunel criektpoB. CriekTp ypoBHeEM

SHEPrUU aToMa BOJI0pPO/Ia

7.2.3

BonHoBEIe cBo¥cTBa 4YacTHll. BOJHEBI ne
bponns. KopnyckysipHo-BOITHOBOM
nyanmu3Mm. Jludpakmus dIEKTPOHOB Ha

KpHUCTaJIIax

7.2.4

CrioHTaHHOE W BBIHY>KACHHOC H3JTYUCHHUC.

YCTpoiCTBO U MPUHITUTT PAOOTHI Jlazepa

7.2.5

TexHUuecKHe YCTpOMCTBA: CIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  Habmionenue

JINHENYaTOro CIEeKTpa

7.3

ATOMHOE APO

7.3.1

Meroapl HAOMIONEHUS W PETHCTpAIlUU

SJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pannoakTUBHOro u3inydeHus. (CBolicTBa
anbda-, 6eTa-, ramMma-u3ydeHus. BrivsHue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPTraHU3MbI

7.3.3

OTkpblTHE  TPOTOHAa W HEUTpPOHAa.
Hyxnonnass moxens siapa I'eitzenbOepra —
WBanenko. 3apsan snpa. MaccoBoe 4uciio

sapa. M3oTonsl

7.3.4

Anwda-pacna. DIIEeKTPOHHBII u
NO3UTPOHHBIH  Oera-pacman.  'amma-
U3ITy4YCHUE. 3aKOH  paJMOAKTHBHOTO

pacnazaa

7.3.5

OHepruss CBA3M HYKJIOHOB B  fJpeE.

Anepubie cunbl. Jlegext Macchl sapa

7.3.6

SAnepuble peakuuu. JleleHHE U CUHTE3

snep

7.3.7

S nepHbiit peaKkTop. TepMosiiepHbIi
cuHre3. [IpoGneMbl ¥  TEPCHEKTHBHI
SIIEPHOM  DHEPreTUKU.  DKOJOTHYECKHE

aCIEKTHI SINEPHON DHEPIETUKU

7.3.8

OnemeHtapHble  4acTUlbl.  OTKpbITHE
MO3UTPOHA. dyHaMeHTaIbHbIE

B3aUMOIEHCTBUS

7.3.9

TexHudyeckne  yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, ANEpHBIA peakTop,

aroMHas bomba

7.3.10

[Ipaktuyeckne pabotel. MccienoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

¢dororpadusm)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nnoro nHeba. CosBesnus, spKue

3Bé3I[I:I, IIJIaHCThI, UX BUAUMOC IBUKCHUC

8.2

Conueunass cucrema. llmaHeTsl 3eMHOU

T'PYIIIIbI. IInaHeThI-TUTaHTHI n ux




CIIYTHUKH, KApJIHUKOBBIC IIJIAHCTHI. Manigle

Testa COJTHEYHOH CUCTEMBI

8.3

Connne, d¢ortochepa u  armocdepa.

CoHeuHast akTUBHOCTD

8.4

Ucrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3BI, WX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETUMOCTb, paJHycC, TeMIepaTypa,
170'¢ B3aMMOCBS3b. Huarpamma
«CHEKTPAJIbHBI KJIaCC — CBETUMOCTH.
3BE3abI  IUVIABHOM  ITOCJIEOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTB» IS

38371 ITIaBHOH MOC/IEN0BATEILHOCTH

8.6

Buyrpennee CTpOEHUE 3BE3.
CoBpemeHHbIE IpeACTaBlICHHS 0
MPOUCXOXKIEHUU U 3BoJounu ColHIa v 3BE3.

OTankl )KU3HU 3BE3]T

8.7

Mineunbii  Ilyte — Hama [amaktuka.
CnupanbHasgs  cTpykTypa  [amaktukwy,
pacnpeneneHue 3BE3N, Ta3a U IBUIM.
[Tonoxenne wu nBuxenue ConHoa B
lamaktuke. Ilmockas w  cdepudeckas

noacucTeMBI [ alakTUKHN

8.8

Tuner ramaxtuk. Paguoranaktuku H

KkBa3apbl. UEpHbIE IBIPHI B AIpax raJaKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHoOH.
3akon XaOOma. Pasberanuwe rajakTHk.
Bo3pact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmrabHass ~ cTpykTypa  Bcenennoid.
Meraranaktuka. Hepeménnsie npoGiiemsl

aCTPOHOMHU




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» ®usuka, 10 knace/ Msaxumies I'.., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoit H.A., AkuinonepHoe o6mecTBo «M31aTenbCcTBO
«IIpocseuieHue»

» ®usuka, 11 kimace/ Makumes I'.J1., Byxosues b.b., Hapyrun B.M. nion
penaknueii [TapdhentoeBoit H.A., AknronepHoe o6mecTBo «M3marenscTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

https://m.edsoo.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET

https://m.edsoo.ru/
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