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HOACHUTEJBHAS 3AITMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE CpeIHEro oOmiero odpa3zoBaHus pa3paboTaHa Ha
OCHOBE TMOJOKEHUA W TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOM
nporpammel, npeactaBieHHbix B GI'OC COO, a takxke ¢ yuéroM denepaibHOl paboueit
nporpaMMbl BocniuTanus U KoHuenmuu mnpenojaBaHusi ydeOHoro npeamera «Dusmka» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit ®epepanuu, pean3ylomUX OCHOBHbBIE
00pa3oBaresbHbIE TPOTPAMMBI.

[Iporpamma 10 @u3uke omnpeaenser o00s3aTeabHOE MNPEIMETHOE COJIEp KaHUe,
yCTaHaBJIMBAET PEKOMEHIyEMYIO MTOCIIEIOBATEILHOCTD U3YUEHHs TEM U Pa3/iesioB y4eOHOTO
npeaMeTa ¢ y4€ToM MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€d, JIOTUKH y4eOHOTrO
mpoiriecca, BO3pacTHBIX OCOoOeHHOCTeH oOy4vatomuxcsa. IIporpamma 1o Qusuke maét
MIPEICTABICHHE O LENIX, COACPKAHUU, OOIIEH cTpaTeruu 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS
oOyyaronuxcs cpeficTBaMu yueoHoro npeamera «dusuka» Ha yriayOnéHHOM YpOBHE.

Nzyuyenne kypca ¢u3MKu yriayOJIEHHOTO YpOBHSA TO3BOJSIET pEalU30BaTh 3a/ladyM
npohecCHOHAbHOM OpUEHTAllMHU, HAMPABICHO HA CO3/IaHUE YCIOBHU JIJIsl MPOSIBJICHUS CBOUX
WHTEJUIEKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEW KaXXIblM OOyYarolmuMcs, KOTOphIE
HEOOXOAMMBI Il TMPOAOHKEHUST 00pa30oBaHUsl B OpraHu3alMsIX MNpodhecCHOHaTBLHOTO
0o0pa30BaHus MO PANTUYHBIM (PU3UKO-TEXHUUYECKUM U UHKEHEPHBIM CIIEUaTbHOCTSIM.

B nporpamme mo ¢usuke onpenenstoTcs MIaHUpyeMble pe3yJbTaThl OCBOEHUS Kypca
¢u3MK Ha YpOBHE CpeaHero oomiero oOpa3oBaHUS: JUYHOCTHBIC, METaNpeIMETHbIC,
npeaMeTHole (Ha yriyOn€éHHOM ypoBHE). HaydHO-METOI0JI0TMYeCKON OCHOBOM ISt
pa3paboTKu TpeOOBaHMI K JIMYHOCTHBIM, METAlPEIMETHBIM U IMPEAMETHBIM pe3ysbTaTaM
00y4Jaromuxcsi, OCBOMBIIMX MporpaMMmy Mo ¢U3MKE Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHus Ha yriyOJIEHHOM ypOBHE, SIBISIETCA CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[TporpamMMma no (pu3smke BKIIOYAET:

IUIaHUPYEMbIE pPe3yJIbTaThl OCBOEHHUS Kypca (PU3MKK Ha YIIIyOJIEHHOM YpOBHE, B TOM
qHCcIie IPEIMETHBIE PE3YJIBTAThI IO rojilaM 00y4YEeHHs;

coaepkanue yueoHoro npeamera «dPuznka» mo rogaM oO0y4eHHUs.

[IporpamMma mo ¢u3uke UMeeT MPUMEPHBIA XapakTep U MOXKET OBITh HCIOJIb30BaHA
YUUTEIAMHA (PU3UKU J1JIs1 COCTaBICHUSI CBOMX Pa0OUUX MPOTPAMM.

[Iporpamma 1o (Qu3uke HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YyuHUTENEHd U
MPENOCTABISAET BO3MOXKHOCTH [Jisl peaM3aliy PAa3INYHbIX METOJWYECKHX MOJIXOJ0B K
npenoAaBaHuio GU3UKHU Ha yrayOIEHHOM YPOBHE NP YCIOBHH COXpAaHEHHS 00sS3aTeIbHON
YacTH COJIEp KaHUs Kypca.

dusuka Kak Hayka O HauOoJsiee OOIIMX 3aKOHaX HPUPOJIbI, BHICTyIasi B KauyeCTBE
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHUHA 00
okpyxatomem mupe. IlIkonpHblli Kypc (U3MKH — CHUCTEMOOOpa3yrOUIUi ISl €CTECTBEHHO-
HAYYHBIX YYEOHBIX MPEAMETOB, OCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MIPOIIECCOB
W SIBIICHHH, M3y4aeMbIX XHUMHEH, Ouojorueit, ¢usmdyeckord reorpadueii m acTpOHOMHEH.
Hcnonp30BaHne M aKTUBHOE NMPUMEHEHUE (PU3MYECKUX 3HAHUU OIpPEAETWIO XapakTep U
OypHOE pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SJHEPTeTUKH, TPAHCIIOPTA, OCBOCHUS



KOCMOCa, TMOJY4YEHHUsS HOBBIX MAaTepHaloB C 3aJlaHHbIMU CBoOiicTBaMu. M3ydyeHue Qpuznku
BHOCUT OCHOBHOW BKJaq B (OPMHPOBAHHE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyudaromierocs, B (OpMHUPOBAHHWE YMEHUN NPUMEHATh HAy4YHBIH METOJ| MO3HAaHUS MpHU
BBITIOJTHEHUH UMH YUYE€OHBIX UCCIIEOBAHUM.

B ocHOBY kypca (pu3Mku Ha ypOBHE CpeIHEro oOIero oOpa3oBaHUs IOJOXKEH Psi
U7Ei, KOTOPhIE MOXHO pacCMaTpUBATh KaK MMPUHUMUIIBI €70 OCTPOCHHUS.

Hoea yenocmuocmu. B cCOOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKH 3aBEPILIEHHBIM,
OH COJIEP’KUT MaTepHall U3 BCEX pa3/iesioB (PU3UKH, BKIIOYAET KaK BOMPOCH! KJIACCUUECKOH,
TaK U COBPEMEHHOH (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HeW Marepual Kypca (U3MKU OObEeIUHEH
BOKPYT (pu3nyeckux Teopuid. Beayumum B Kypce siBasieTcs: popMUpOBAHUE IPEJICTABICHHM O
CTPYKTYPHBIX YPOBHSIX MAaTE€pPUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanmuzanusi NOpeANoiara€T  MCMOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIHaIa (HU3UYECKONM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHUSI (PU3MKHU C
pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U SKOJIOTUYECKUMHU
npo0OiieMaMu.

Hoea npuknaounou mnanpagnennocmu. Kypc @Qu3uku yriyOn€HHOTO ypOBHS
MPEANONAracT 3HAKOMCTBO C IIUPOKMM KPYTOM TEXHUYECKMX M TEXHOJIOTHYECKUX
MPUWIOKEHUN U3YYEHHBIX TEOPUi U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCsl HA YPOBHE OOIIUX
IIPEICTABICHUI U COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MOCPEACTBOM BBEIAECHUS JJIEMEHTOB COACPKaHUA,
MOCBSIIEHHBIX HKOJIOTMYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTUEM
TEXHUKHM W  TEXHOJIOTMH, a Takke OoOCyX JeHUs  MpodjieM  palMOHaIBLHOTO
IPUPOJIONIOIB30BAHUS U SKOJIOTUYECKON 0€3011aCHOCTH.

OcBoeHne coaepkaHusi TPOrpaMMbl MO (PU3UKE JOKHO OBITh TOCTPOCHO Ha
NPUHILIMAIAX CUCTEMHO-ACSITENIbHOCTHOrO moaxoaa. Jns ¢usuku peanusanuss 3THX
OPUHIMIIOB 0a3upyeTcss Ha HCIOJIb30BAHMM CAMOCTOSITEJIBHOTO DKCIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoMIEero (paktopa yueOHoro mnpoiecca. [ns yriny0iaéHHOro ypoBHs — 3TO
CHUCTEMa CaMOCTOSATEIIHOIO YUYEHHUYECKOr0 SKCIEPUMEHTa, BKIIOYAIOUIEro (pOHTAIbHbBIE
YUYEHUYECKUE OMBITHI MPU HM3YyYECHUH HOBOTO MarepHala, JabopaTopHble padoThl U pabOThHI
npakTuKyma. [Ipu 3ToM BO3MOKHBI [1Ba criocoba peanu3aiuu pu3ndeckoro npakTukyma. B
NEPBOM cllydae MPaKTUKYyM MpoBoauTcs 6o B koHie 10 m 11 kmaccos, nubo mocie
NEPBOrO0 MU BTOPOrO MOJYTOAMM B KaXJAOM H3 3THUX KiaccoB. Btopoil cmocod0 — 310
UHTETpalys paboT MpakTUKyMa B CHCTEMY JaOOpaTOpHBIX pabOT, KOTOpbIE MPOBOJISATCS B
npouecce u3yuyeHus pazgena (temsel). [Ipuy 3troMm mox paboTtamMu NpakTUKyMa MOHUMAETCs
CaMOCTOATENILHOE HCCIIEJOBAHUE, KOTOPOE MPOBOJUTCS IO PYKOBOACTBY CBEPHYTOIO,
00001IEHHOT0 BUIa 0€3 MOIIaroBO HHCTPYKIUH.

B nmporpamme 1o gpusuke cuctema y4eHUUECKOro SKCIIEPUMEHTA, J1abOpaTOPHBIX padoT
U TpaKkTUKyMa MpeJCTaBlIeHa EAWHBIM TepeuyHeM. BpIOOp TeMaTHKu JUisi 3THX BHJIOB
YUYEHUYECKUX TMPAKTUYECKUX paboOT OCYIIECTBISETCS YYacTHUKaMH O0pa30BaTeIbHOTO
npouecca UCXoJs M3 OCOOEHHOCTEM MOYpPOYHOrO IUIAHMPOBAHMWS U OCHALCHUS KaOWHeTa
¢uzuku. IIpu sToM oOecneunBaeTcsi OBIAJEHUE OOYYAIOUIMMHCS YMEHHUSIMHU INPOBOJIUTH



npsIMbIEe ¥ KOCBEHHBIE W3MEpPEHUs, MCCIENOBAaHUS 3aBUCUMOCTEH (DM3MUECKHX BEIUYUH U
IIOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHuEe yJensieTcss PELICHUI0 PAacu€THBIX W KadecTBEHHbIX 3anad. [lpu
TOM MJisl pacdETHBIX 3a/ad MPHUOPUTETOM SIBISIFOTCS 3a/JaYd C SBHO 3aJaHHON M HESBHO
3aJJaHHOM (PU3MUYECKOM MOJENBIO, IO3BOJSIOUIME MPUMEHITh HW3YYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesia Kypca, Tak U UHTErpupys MpUMEHEHUE 3HAHUN U3
pa3HbIX pazfenoB. Jlyis KadecTBEHHBIX 3ajady MPUOPUTETOM SBJSIOTCA 3a/laHus Ha
oOBsicHEeHUe/Tipe/ICKa3aHKe MPOTEKaHUsI (PU3NUECKUX SBJICHUHN U MPOLIECCOB B OKPYKarOIIeH
KU3HHM, TpeOyromme BbIOOpa  (U3MYECKOM MOJENM s CUTyallud  IPaKTHUKO-
OpPUEHTUPOBAHHOI'O XapaKTepa.

B cootrBerctBun ¢ TpedoBanusimu PI'OC COO k maTepuasbHO-TEXHUUYECKOMY
o0ecrneyeHno y4eOHOro npoliecca Kype pU3uKu yriayOaEéHHOrO ypOBHS HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHUsl TOKEH U3YUaThCs B YCIOBHUAX MPEAMETHOr0 KabruHeta. B kabuneTe
(GbU3UKM JOJDKHO OBITh HEOO0XOJMMOE JIabopaTOpHOE OO0OpPYJIOBaHHME /IS BBHINOJHEHUS
yYKa3aHHBIX B MporpaMme 1o GU3UKe YUSHHUECKHUX OMBITOB, JA0OPaTOPHBIX pabOT U padoT
IPaKTHUKyMa, a TAaKXkKe IEMOHCTPAMOHHOE 000pYy10BaHUE.

JlemoHcTpanoHHoe 00opyAoBaHHe (GOPMUPYETCS B COOTBETCTBUU C TMPUHIIUIIOM
MUHUMAJIBHOHN J1OCTAaTOYHOCTU U 00ECIIEUNBAET IOCTAHOBKY NIEPEUUCIIEHHBIX B IPOIpaMMe
10 (pU3MKe KIHOYEBBIX AEMOHCTPALUI AJIs UCCIIETOBAHUS U3y4YaeMBbIX SIBJICHUI U ITPOLIECCOB,
IMIUPUYECKUX U (PYHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHU.

JlaGoparopHoe 060pyIOBaHUE 7Sl YYEHUUECKUX MPAKTHUECKUX padoT popMupyeTcs B
BUJIE TEMAaTUYECKUX KOMILJIEKTOB M 00ecrieunBaeTcsl B pacuéTe OJHOr0 KOMIUJIEKTa Ha IBYX
oOydaromuxcs. TemaTHueckre KOMIUIEKThI JIa0OpaTOPHOTO 0OOPYIOBaHUS JOJIKHBI OBITh
IOCTPOEHBI HA KOMITJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX U HU(POBBIX NPUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BU/JIE IIU(PPOBBIX Ja0OPATOPUIA.

OCHOBHBIMU 1IEJIIMU U3Y4YEeHHSI (PU3UKU B 0011IEM 00PA30BAHUH SABIISIOTCS:

(GopMUpOBaHHE HHTEpPECa W CTPEMJICHUS OOYy4YaloIUMXCsl K HAay4YHOMY H3YUYEHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEIACTABICHUA O HAyYHOM METOJA€ IMO3HaHUS M (HOpMHpPOBAHHE
UCCIIEIOBATENIbCKOTO OTHOIICHHS K OKPY’KaOIIUM SIBICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJibTaTa H3yueHHUs OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(dbopMUpOBaHNE YMEHHUM OOBSICHATD SBJICHUS C UCIIOIb30BaHUEM (PU3NYECKUX 3HAHUM U
HAYYHBIX JI0KAa3aTeIbCTB;

dbopMupoOBaHHE TPEACTABICHUN O POJIU (UUKH IJIS1 PA3BUTHUS IPYTHX €CTECTBEHHBIX
HAayK, TEXHUKH ¥ TEXHOJIOTHH;

pa3BUTHE TMPEACTABICHUII O BO3MOXHBIX cdepax Oyayuedl npodheccuoHaIbHOMI
NESATENIbHOCTH, CBSA3aHHBIX C (PU3MKOM, MOATOTOBKA K JalbHEWIIEMy OOYYEHHIO B 3TOM
HaIpaBIICHUU.

JlocTmxeHre 3THX Iiesield oOecreunBaeTcs pelIeHHueM CIeAYIOIMX 3a/lad B Ipolecce
U3y4eHHUs Kypca (pU3UKU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus:



NpUOOpETEHUE CHUCTEMBbl 3HAHUW 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsIX, BKJIOUYAs MEXAaHWKY, MOJIEKYJSIpHYIO (PH3UKY, SJEKTPOJAMHAMHUKY, KBAaHTOBYIO
(GU3MKY U 3JIEMEHTHI aCTPO(U3HKY;

dbopMHpOBaHHE YMCHHUM TPUMEHATh TEOPETHUYECCKHUE 3HAHUSA JUISI OOBSICHCHHUS
bu3NUecKuX SIBJICHUI B IPUPOAE U JIJISl IPUHATHUS IPAKTUUYECKUX PEIICHUI B TOBCEIHEBHOM
KU3HH,

OCBOCHHE CIIOCOOOB PEIICHUS Pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOM (Qu3nueckoi
MOJIEJIbIO, 3a/ay, IMOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO37aHue (PU3HUECKONM MOJeNHu,
aJIeKBaTHOW yCIIOBUSIM 3aJ]aui, B TOM YHUCJIC 33]]a4 HHKEHEPHOTO XapaKTepa,

NOHMMaHuE (U3MYECKUX OCHOB M MPHUHLMUIIOB ACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEILY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIBLHOTO IUIAHUPOBAHUSA W TPOBEICHUS (DU3NUECKUX
HKCIIEPUMEHTOB, aHalIW3a M HMHTEpIpeTanuu UHGOpPMAIMU, ONpeaesieHUus JOCTOBEPHOCTH
MOJIYYEeHHOTO pe3yJIbTaTa;

CO3JaHUE YCIIOBUU ISl PA3BUTHSI YMEHUN ITPOEKTHO-UCCIIEN0BATEIBCKON, TBOPUECKOU
NeSTeTbHOCTH;

pa3BUTHE HHTEepeca K cdepaMm NpodecCHOHATHLHON eATeTbHOCTH, CBSI3aHHOW C
(bU3BUKOM.

B cootBerctBUu c TpeboBanusimu OI'OC COO yriayOnéHHBIM ypOBEHb H3Yy4Y€HUS
yueOHOoro mpeamera «@Pu3nukay Ha yYpOBHE CPEIHETO OO0IIEro oO0pa3oBaHWs BBHIOMpPAETCS
00yJaronuMuCs, TIAHUPYIOIUMHE MPOAOHKEHUE 00pa30BaHUSI 11O CIIEIUATBLHOCTIM (DHU3UKO-
TEXHUYECKOTO TTPOQIIISL.

Ha wusyuenue ¢usuku (yriayOn€HHBI ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
obOpazoBanus otBogutcsi 340 yacoB: B 10 kmacce — 170 uvacoB (5 yacoB B Henenio), B 11
kiacce — 170 gacoB (5 4acoB B HEAEIO).

[Ipennaraemelii B mporpamMmMe 1Mo (U3MKE MepedeHb JTa0OPaTOPHBIX M MPAKTHIECKUX
paboT sBIAETCS PEKOMEHJOBAHHBIM, YUYUTENb J€laeT BBHIOOp MPOBEACHHS J1a0OPATOPHBIX
paboT 1 OMBITOB C YYETOM UHIUBUYATBHBIX OCOOEHHOCTEH 00yUYaroInXCs.



COAEPXAHUE OBYYEHUA
10 KUIACC

Paznen 1. Hay4yHblii MeTO IO3HAHUS NPUPO/BIL.

®duszrka — pyHIaMeHTaIbHas HayKa o npupojae. HayuHsiid MeTo O3HAHUSL U METOIbI
UCCJIEI0BAHMS (PUBMUECKUX SBJICHUM.

DKCHEpUMEHT U TEOPHUs B Ipoliecce No3HaHUs npuposl. HabmoieHue u sKcnepumMeHT
B (u3HKe.

Crioco6b1 n3mMepeHust GU3NUECKUX BEJIMYUH (aHAJIOrOBbIE U LIM(PPOBIE U3MEPUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIC TATYUKOBBIE CUCTEMBI).

[TorpemHocT n3MepeHU GU3NUECKUX BEIHUKH (A0COMIOTHASI 1 OTHOCUTENbHAS).

MonenupoBanue (uU3MUECKHX SABICHHM W MPOIECCOB (MaTrepuaibHas TOYKa,
abCOMIOTHO TBEPAOE TENO, HJCAIbHAS JKHUIKOCTb, WICATBHBIM Ta3, TOYCUHBIH 3aps).
['unore3a. ®U3NYECKUIN 3aK0H, TPAHUIIBI €70 TPUMEHUMOCTH. Du3nueckas Teopusl.

Ponb m mecro usuku B (OpMUPOBAHHMH COBPEMEHHOW HAyyHOM KAapTUHBI MHUpA, B
MPAKTUYECKOU NEATEITLHOCTH JIFOIEU.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

N3mepenne cuiibl TOKAa M HAOpsDKEHWS B LENM IMOCTOSHHOIO TOKAa IPU MOMOIIA
AHAJIOTOBBIX U LIM(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO C Iu(dpoBoi Jadoparopueit mo pusuke. [IpuMeps! usmMepeHus PU3NIECKUX
BEJIMYMH MPU TOMOIIH KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe BHKEeHHE. OTHOCUTEIIBHOCTh MEXAHMYECKOro JBHKeHus. Cucrema
OTCYETA.

[Tpsimast 1 oOpaTHas 3a7a4n MEXaHUKH.

Pannyc-BekTop MarepuasbHON TOYKH, €ro MPOEKIMH HAa OCH CHUCTEMBbI KOOpPJHHAT.
Tpaexkropus.

[lepemenienue, cKOpocTh (CpeAHsisl CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHUE
MaTepUaJIbHONW TOYKH, UX MPOCKLINN HA OCU CUCTEMBI KOOpAUHAT. CII0KEHUE NIEPEMEILICHUM
Y CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHENHOE JBH)KEHHE. 3aBHCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MaTEpPUaIbHOU TOUKH OT BPEMEHHU U UX I'padUKH.

CBobOoHOE nazieHune. Y CKOpeHrne cBOOOAHOrO najeHus. [IBuxenue tena, OpomeHHOoro
IOJI YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTHM M YCKOPEHUS MaTepUaJbHOU
TOUYKH OT BPEMEHHU U UX TpaduKH.

KpuBonnnenHoe nBuxkeHue. JIBMKEHHE MATEpHAIIBHOW TOYKA IO OKPYKHOCTH.
VYrnoBas u nuHeiHas ckopocTh. [lepumon u yacrora obOpauienus. LleHTpocTpemurenbHoe
(HOpMalibHOE), KacaTelbHOE (TAHMEHIIMAIBHOE) U MOJIHOE YCKOPEHUE MAaTEePUATIbHOM TOUKH.

TexHuuecKue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: CHUAOMETP, JBHUKEHUE
CHapsI/10B, LIETIHBIE, IeCTepEHYATHIE U PEMEHHBIE MTEpEaul, CKOPOCTHBIEC TU(MTHI.



Hemoncmpauuu.

Mopnenb cucTeMbl OTCUETA, MWILTIOCTPALMS KHHEMATHYECKUX XAPAKTEPUCTHUK JIBHKEHUS.

Crioco0Obl uccieoBaHus IBHKEHUH.

NnnmrocTpanus npeeabHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUKEHUM C UCIIOJIB30BAHMEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmtoienue aBm>xeHus Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY ¥ TOPU30HTANIBHO.

HampaBnenue CKopocTH NpyU ABUKEHUU 10 OKPY>KHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B PEIYKTOPE.

CpaBHEeHHE TYTEM, TPACKTOPUM, CKOPOCTEW NBMIKEHHUS OJHOIO M TOTO K€ Tejia B
pPa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii 3xkcnepumenm, nadopamopusie padoomot, nPAKMUKYM.

N3ydenne HepaBHOMEPHOTO IBUKEHUS C LIENBIO ONPEAEIEHUS MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpeHHs MpU NPSIMOJIMHEWHOM PAaBHOYCKOPEHHOM JBUKEHHH 10
HAaKJIOHHOU IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JIBUKEHUH.

W3mepenne yckopeHus CBOOOAHOTO TMaJeHusi (PEKOMEHJOBAHO HCIIOJIb30BAHHE
dpoBoii 1abopaTopun).

N3yuyenue nBMKeHUs Tena, OpPOIIEHHOrO0 Tropu3OHTaNbHO. [IpoBepka rumore3sl O
IPSAMOM MPOINOPLUHOHAIBHON 3aBUCUMOCTH MEXAY JNAJIBHOCTBIO IOJETA W HAYAIBHOU
CKOPOCTBIO Tea.

N3yueHue ABMKEHUS TeNa M0 OKPYKHOCTHU C IOCTOSIHHOM 1O MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEpHOJa OOpallleHHs] KOHHMYECKOTrO MasiTHUKA OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH  Hprorona. MuepumaneHble  cuctembl  orcu€ra.  [IpuHinun
OTHOCUTENbHOCTH ["anunes. HemHepuuaibHble CUCTEMBI OTCUETA (OIIpeieNIeHUE, TPUMEPHI).

Macca tena. Cuna. [IpyHuun cyneprno3uuuy CHil.

Bropoii 3akoH HproToHa 1151 MarepuaabHOU TOUKHU.

Tperuit 3axkoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. ODKBHBAJIEHTHOCTh TI'PABUTALMOHHOW M WHEPTHOM
MAaccCBhl.

Cuna T1sbkecTH. 3aBUCHMOCTb YCKOPEHMsS CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT TeorpaduyecKkoil MmHUpoThl. J[BKeHuE HEOECHBIX Tel U HUX
cnyTHHKOB. 3akoHbl Kemiepa. IlepBas kocMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXKYIIErocs: C yCKOPEHUEM.

Cuna tpenms. Cyxoe tpeHue. Cuila TpPEHMS CKOJIBKEHHMS M CHJIA TPEHMS IOKOS.
Koadpounuent tpenus. Cuna conpoTUBIEHUS TP IBUKEHUU TeJa B )KUJIKOCTH UJIU Ta3e, €
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHHS.

Jasnenue. I'uapocrarnueckoe nasienue. Cuna Apxumena.

TexHU4ecKue yCcTpouCTBa M TEXHOJIOTMYECKHE MPOLECCHI: MOIIIMITHUKA, JABUXKECHUE
VCKYCCTBEHHBIX CITyTHHKOB.



Hemoncmpauuu.

Hab6mronenue aBuKeHUs TEJI B MHEPIUAIBHBIX U HEMHEPIIUATBHBIX CUCTEMAaX OTCUEéTa.

[IpuHIMI OTHOCUTEIBHOCTH.

Kauenue AByX HWJIMHAPOB WJIM IIAPOB Pa3HONM MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEIBHO HEMHEPLHAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE PaBHOJICUCTBYIONIECH MPUIOKEHHBIX K TNy CHUJI C MPOU3BEICHUEM MAaCChl
T€JIa Ha €ro YCKOPEHUE B UHEPLIHAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIIUX B PE3YJIbTATE B3AUMOACHCTBHUS TEN.

N3mepenune mace 1o B3auMOJEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABbEME U TTAJICHUH.

[{eHTpOOEKHBIE MEXAaHU3MBI.

CpaBHEHUE CUIT TPEHUS MOKOS, KAUEHHS U CKOJIbKECHHS.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomaol, npaKmuxKym.

N3mepeHrue paBHOJCUCTBYIONMIEH CUJI TIpU JBHXKEHUM Opycka II0 HaKJIOHHOMU
IJIOCKOCTH.

[IpoBepka TUMOTE3BI O HE3AaBUCHMOCTH BPEMEHH JBIDKCHHS OpycKa IO HAKJIOHHOM
IJIOCKOCTH HA 3aJJaHHOE PACCTOSTHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, MEPEKUHYTOM uepe3 JErKuil
OJI0K.

N3mepenne koddduimenta TpeHUS 1O BEJIMYMHE YIJIOBOro KoadduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanne paBwKeHUs Opycka IO HAKJIOHHOW TUIOCKOCTH C TIEPEMEHHBIM
KO3 UIIMEHTOM TPEHHSL.

N3ydenne nBUKEHUS TPy3a HA Bay C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AlGcomoTHO TBEpHOoe Teno. I[locTymarenbHoe W BpalaTeabHOE JIBUXKEHUE TBEPAOTO
Tena. MOMEHT CHJIbl OTHOCHUTENIBbHO Ocu BpaiieHus. I[lnedo cumbel. CroxxkeHue cui,
MPUJIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTH Tena.

VYcnoBust paBHOBeCHs TBEPAOTO TENA.

YcroiturBoe, HeyCTONUMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuyeckue yCTporucTBa M TEXHOJIOTMYECKHUE TTPOLIECCHI: KPOHIUTENH, CTPOUTENBHBIN
KpaH, peléTyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBus paBHOBECHS.

Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

HccnenoBanue ycinoBUil paBHOBECHS TBEPIOTO TEIA, UMEIOLIETO OCh BPALLICHMUS.

KoHcTpyrnpoBaHne KpOHIITERHOB U PACUYET CUJT YIPYTOCTH.

N3ydenne ycTOMYMBOCTH TBEPAOTO TEIA, UMEIOIIETO IIOMIaAb OMOPHI.



Tema 4. 3axkonbl cOXpanenus 6 Mexanuxe.

HMMmnyiibc MaTepuaibHOM TOUKHU, CUCTEMBI MATEPUANIBHBIX TOYEK. LIeHTp Macc cucreMsl
MaTepUAIIbHBIX TOYEK. Teopema o0 IBHKEHUHU LIEHTPA Macc.

NMmysibec CHIIBI M1 U3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHUE.

MomMeHT mMmnynbca MarepualibHOM TOukd. [IpeacraBieHue O COXpaHEHUM MOMEHTA
MMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PaboTa cuiibl Ha MaJIOM U HAa KOHEYHOM IepeMeleHuu. ['paduueckoe npeacTaBieHue
paboThI CHUIIBI.

MoniHOCTb CUIIBI.

Kunernueckas sHeprusi MarepuajibHOM TOUKU. Teopema 00 N3MEHEHUH KMHETUYECKOM
DHEPIUU MaTEPUAIIbLHOW TOUKH.

[loTeHUManbHBIE W HENOTEHIMAlIbHbIE  CcWibl.  [loTeHUManbHAst  SHEPrus.
[loTeHmanbHas >HEprusi ynpyro aeQpopMUpPOBAHHON MpykuHbL. [loTeHIManbHas 3HEpPrus
T€Ja B OJHOPOAHOM TIpaBUTALlMOHHOM mosie. [loreHuumanbHas »Heprus Tena B
IPaBUTALMOHHOM II0JIE OAHOPOJHOrO Mmapa (BHyTpHU M BHE mmapa). Bropas kxocmuueckas
CKOpOCTb. TpeThs KocMUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOM YHEPIrUU CUCTEMBI
Te. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPIUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHym Wi UAeaabHOW KUIAKOCTH KAK CIIEICTBHE 3aKOHA COXPaHCHUS
MEXaHUYECKON IHEPTUH.

TexHuyeckue yCTpoucTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: ABUKEHUE PAKET, BOJOMET,
KONEP, MPYKUHHBINA MUCTOJET, THPOCKOTM, (PUTYpHOE KaTaHWE HAa KOHbKaX.

Hemoncmpauyuu.

3aKOH COXpaHEHUs UMITyJIbCA.

PeakTrBHOE NBUXKEHHUE.

M3mepeHne MOIHOCTH CHJIBI.

M3meHeHre sHepruy Tejia MPU COBEPIICHUH PaOOTHI.

B3anmubie npeBpamieHuss KHHETUYECKON U TOTEHIUAJIBHOW SHEPTUN IPU IEUCTBUU HA
TEJIO CUJIBI TSHKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHHe dHepruu npyu CBOOOTHOM MaJICHUH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

N3mepenne cuitbl TSITU, CKOPOCTH MOJENH 3JIEKTPOMOOUIISE U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME H3MEHEHHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanue COXpaHEHU UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

W3mepeHne KHHETUYECKOM YHEPTUH TENA IO TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHHS TOTEHIIUAIBHON SHEPTUU MIPYKUHBI C PA0OTON CHIIBI TPEHUSI.

Omnpenenenue pabOThI CHIIBI TPEHUS TPU ABUKEHHUH TEJa 110 HAKIIOHHOM MJIOCKOCTH.

Paszgea 3. Moaexkyasipaasi Gu3nka ¥ TePMOAMHAMHKA.



Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OcCHOBHBIE TIOJIOKEHUSI MoJIeKyJsipHO-KuHeTHuecko Teopuun (MKT), ux omnbiTHOE
ob6ocHoBanue. Jlnddysus. bpoyHoBckoe ABMKeHHE. XapaKTep ABIKCHHS U B3aUMOICHCTBUS
yacTUl] BemlecTBa. MoJenu CTpOEHHs ra3oB, XKUIAKOCTEH M TBEPABIX Tel U OOBIACHEHHE
CBOMCTB BellleCTBA Ha OCHOBE A3TUX Mojened. Macca u pasmepbl MOJEKYJ (aTOMOB).
KomunuectBo BemecTBa. [ToctossuHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl €€ m3mepenus. [llkanma temmeparyp
Llenbcus.

Mopens uaeanbHOTO Ta3a B MOJEKYJSIPHO-KMHETUYECKOW TEOPUHU: 4YacCTHLBI Ta3a
JBH)KYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT IPYT C APYTOM.

["a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomoTHas TemmepaTrypa
(wkama temnepatyp KenbBuna). 3akoH [lampToHa. M3o0mpouneccel B HIEaIbHOM Trasze ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. [ 'paduueckoe MpeAcTaBICHHE H30IMPOIECCOB:
u3oTepma, u30xopa, uzobdapa.

CBsA3b MEXAYy [aBJICHUEM W CPEIHEH KHUHETUYECKOW DSHEPruell MOCTYIATEIBHOIO
TEIJIOBOTO JIBMXKEHHUSI MOJIEKYJl WACAIBHOrO ra3a (OCHOBHOE YPAaBHEHHE MOJEKYISPHO-
KHMHETHYECKOW TEOPUH HICATILHOTO ra3a).

CBsi3b  aOCOJIIOTHOM TeMmmepaTypbl TEPMOJMHAMUYECKOM CHCTEMBI CO CpEaHEH
KMHETUYECKOU HEPTUEN MOCTYMATEIBHOTO TEMJIOBOTO JBHKEHUS €€ YACTHII.

TexHuyeckue yCTpONCTBA M TEXHOJOTHYECKUE MPOLIECCHl: TEPMOMETP, OapoMeTp,
IIOJIyYE€HHE HAHOMATEPHAJIOB.

Hemoncmpauyuu.

Mopenu IBUXKEHHS YaCTHUI] BEILIECTBA.

Mojienb OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anmuchio peanbHOro OpOyHOBCKOTO JBUKCHHSL.

Huddys3us KuakocTe.

Mogaens onbita IlTepHa.

[IpuTsrkeHrue MONEKYI.

Moenu KpuCcTaINIMYECKUX PELIETOK.

Habmroienue u uccneoBanrue u30MpoIecCoB.

Yuenuueckuii 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

HccnenoBanue rmpoiiecca yCTAaHOBJICHHS TEIUIOBOTO PABHOBECHSI TMPHU TEIIOOOMEHE
MEXKYy FOpsYEU U XOJIOJHOU BOJOM.

N3yueHne M30TEPMHUUECKOro mporecca (PEeKOMEHJIOBAHO HMCIOJIb30BaHUE IU(GPOBOI
nabopatopun).

N3ydyeHne n30X0pHOTo mporiecca.

N3yuenne n3obapHoro npouecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuxa. Tennosvie mautunbl.

Tepmogunamuueckas  (TJ]) cucrema. 3amaHve  BHEIIHMX — YCIOBUM IS
TEPMOJMHAMUYECKON CHCTEMBbl. BHemHuWe u BHYTpeHHHE mnapamerpnl. [lapamerpbl



TEPMOJMHAMUYECKON CHUCTEMBl KaK CpEeJIHHE 3HAYEHUs BEJIMYMH, OIMUCHIBAIOIIUX €€
COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe HayaJio TEPMOJIUHAMUKHU. Camornpon3BoibHas penakcanus
TEPMOJIMHAMUYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.

Mopens uaealbHOrO ra3a B TEPMOJWHAMUKE — CUCTEMA YPaBHEHWM: YpaBHEHUE
MeunneneeBa—KianieipoHa W BBIp@&KEHHWE U1 BHYTPEHHEH  JHEPIUM. Y CIIOBHS
IPUMEHUMOCTH 3TOM MOJENU: HHU3Kas KOHILIEHTPAlWs YACTHI, BBICOKHE TEMIIEpaTyphl.
BeIpakeHne i1 BHyTPEHHEN SHEPTUM OJJHOATOMHOI'O UAECAIBHOTO ra3a.

KBazucrarnueckue 1 HECTaTHYECKUE MPOLECCHI.

DnieMeHTapHas paboTa B TepMOoAMHAMKKe. Brrurcienue padoTel o rpaduky mpoiiecca
Ha pV-auarpamme.

Tennonepenaya kak crnoco0 HM3MEHEHHs] BHYTPEHHEW SHEPrHMHM TEPMOAMHAMHYECKOMN
cucteMbl 0e3 coBepileHus padoTel. KoHBEKIMS, TEMIONPOBOIHOCTh, U3TyUEHHUE.

KomnuectBo TemnoTel. TemnoéMKOCTh Tena. YAellbHas U MOJISIpHAs TEMIOEMKOCTH
BELIECTBA. Y paBHEHUE Maliepa. Y ienbHas TEmI0Ta CropaHus TOIUINBA. Pacdyér konmyecTBa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 annabaTHOM IpoIIECCe.

[epBbiit 3ak0H TepMoAHAMHUKU. BHyTpeHHss sneprus. KonanuecTBo TemnoTsl u padboTa
KAaK MEpbl U3BMEHEHHNSI BHYTPEHHEW SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0H TEpMOAMHAMUKM [JII PABHOBECHBIX IIPOLECCOB: Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSTHHE TEPMOJIMHAMUYECKON CUCTEMBI TPOXOIUT €IMHCTBEHHAs ajnadaTa.
AOcoroTHas Temmeparypa.

Bropoii 3akOH TEpMOAMHAMMKHM [l HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOYKHO
nepeiarb TEIUIOTy OT Oojiee XOJOJAHOro Tela K Oosiee Harperomy 0Oe3 KOMIIEHCAIMH
(Knaysuyc). HeobpatumocTh pUpPOIHBIX MPOIIECCOB.

[Tpunnune! nevctus TermioBbix mamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. I{ukn Kapno.

DKOJIOTHYECKHE  aCIIeKThl  MCIIOJIB30BAaHUs TEIUIOBBIX  JBHrareneil. TerioBoe
3arpsA3HECHHUE OKPYKAOIIEH CPEBL.

TexHuueckue  ycTpOHMCTBA W TEXHOJIOTMYECKHE  IMPOLECCHI:  XOJOJWIbHUK,
KOHJMIIMOHED, JAM3CNIbHBI U KapOIOpaTOPHBIM JBUTATENH, MapoBas TypOMHA, MOTyYeHHE
CBEPXHHM3KHX TEMIIEPATYpP, YTHIN3AIMS «TEIUIOBBIX» OTXOA0B C UCIIOJIb30BAHUEM TEILIOBOTO
Hacoca, YTWIu3alMs OMOOPTraHWYECKOro TOIUIMBA JUISl BBIPAOOTKH «TEIJIOBOM» H
IIEKTPOIHEPTHH.

Hemoncmpauyuu.

H3meHeHue Temneparypsl py aaguadaTHuecKoM pacluIupeHHH.

Bo3ayuHoe oraumso.

CpaBHEHHE yIEIBbHBIX TEIUIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEN YHEPTHUH.

HccnenoBanue annabaTHOTO mpoLecca.

KoMmbroTepHble MOAENIH TEIJIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nabopamopmnsie pabomol, npaKmuxKym.

N3mepenue yaeabHOU TEIIIOEMKOCTH.



HccenenoBanue nporecca OCThIBaHUS BEIIECTBA.

HccnenoBanue anuadbaTHOTO TIpoliecca.

N3ydyeHnne  B3aUMOCBSI3M  SHEPrUM  MEXMOJICKYJSIPHOTO  B3aUMOJECHUCTBUSL U
TeMIepaTypbl KUTIIEHUS KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u KoHAeHcauus. McmapeHue W KuneHue. YAenbHas TeEIJIoTa
apooOpa3oBaHUAI.

HacelllieHHbIE W HEHachIIEHHbIE Tapbl. KadecTBeHHass 3aBUCHMOCTH IUIOTHOCTH M
JIABJICHUS] HACBIIIEHHOTO TMapa OT TEMIIepaTyphl, HMX HE3aBUCUMOCTh OT OO0BEMa
HACBIIEHHOIO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JABJICHHS B AKUJIKOCTH.

BnaxxnocTh Bo31yxa. AOCOMIOTHAS M OTHOCUTEIbHAS BIAKHOCTD.

Tépnoe Ttemo. Kpucramimueckue u amopdHbie Tenaa. AHM30TPONHUS CBOMCTB
KpuctauioB. [1naBnenue u kpuctamwuzanus. Y aefbHas TerioTa miasienusd. CyOoaumanusi.

Hedopmanuu tBEpaOTO Tena. Pactsbkenue u cxxarue. Casur. Moayns FOnra. [peaen
yrpyrux aedopmariuii.

TemnoBoe pacmmpeHue >KUIKOCTEH u  TBEPABIX Tel, OOBEMHOE U JMHEHHOE
pacmipeHre. AHTapMOHU3M TEIUIOBBIX KOJEOAHW dYacTHI[ BelIecTBa KaK MpUYWHA
TEIJIOBOT'O paCIIUPEHUs TN (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B a30BbIX MEPEX0IaAX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxnoctHoe  HaTshkeHue.  KoaduimeHT  MOBEPXHOCTHOTO  HATSKCHHS.
Kanusapasie siBiieHus. [laBineHne noa HCKpUBIEHHON TOBEPXHOCTHIO XKUAKOCTH. DopMmya
Jlarutaca.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE TMPOLECCHl: KUIAKHUE KPUCTAJUIbL,
COBPEMEHHBIE MATEPHUAJIBIL.

Hemoncmpauyuu.

TernnoBoe pacmmpeHue.

CBOIICTBA HACBHIILICHHBIX MTAPOB.

Kunenune. Kunenre npy NOHM>KEHHOM JaBIICHHH.

N3mepeHure cuiibl TOBEPXHOCTHOTO HATSHKCHUSI.

OMNBITHI C MBUIBHBIMU TUIEHKAMU.

CmaunBaHue.

Kanumisipasie siBeHuUs.

Mopenu HEeHbIOTOHOBCKOM JKUJIKOCTH.

CniocoObl U3MEPEHUS BIIAYKHOCTHU.

HccnenoBanue HarpeBaHusl U IUIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Bunbr nedopmarimii.

Habmronenune mansix aedopmarimii.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMI0ThI IUIaBICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTAPOB.



H3mepenne abCOMOTHOM BIaKHOCTH BO3/TyXa U OLIEHKA MacChl MapOB B IIOMEIICHHH.

N3mepenne ko3 huiineHTa moBepXHOCTHOTO HATSXKEHUS.

N3mepenne monyia FOnra.

HccnenoBanue 3aBUCUMOCTH JAe(pOpMallMi PE3UMHOBOIO 00Opaslia OT MPUIIOKEHHOU K
HEMY CHJIBI.

Pa3znea 4. JjekTpoauHamMuKa.

Tema 1. dnekmpuueckoe nosne.

DnexTpu3anys Tell U €€ NpOoABICHH. DIEKTPUUECKUH 3aps. J(Ba Buaa 3JEKTPUYECKHUX
3apsnoB. [IpOBOIHUKM, AUDIEKTPUKU U TMOJYIPOBOJAHUKH. DJIEMEHTAPHBINA JJIEKTPUUYECKUI
3apsiA. 3aKOH COXPAHEHUS AJIEKTPUUYECKOT0 3apsia.

BsaumopaeiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH Kynona.

Onextpuyeckoe noJie. Ero aeiicTBUE Ha 3JIEKTPUYECKUE 3apsbl.

Hanpsok€aHocTh  dekTpudeckoro mnojs. [IpoOubiit 3apsa. JIuauum HanpskE€HHOCTH
ANEKTPUUYECKOTro NoJisi. OTHOPOJHOE NEKTPUUECKOE MOJIE.

[ToTeHIMAIBHOCTB ANEKTPOCTATUYECKOTO NOJISL. Pa3HOCTh MOTEHIIMATIOB U HAIIPSKEHUE.
[loreHumanbHass  JHEprus  3apsaa B JJeKTpocTaTMyeckom  mosie.  [loreHnman
AIIEKTPOCTATUYECKOro MoJis. CBSA3b HANPSIKEHHOCTU MOJS M Pa3sHOCTH IMOTEHUMAJIOB IS
AIEKTPOCTATUYECKOTO OIS (KaK OAHOPOJAHOTO, TAK U HEOAHOPOAHOTIO).

[IpyHIMT CynepnoO3uLUN SJIEKTPUIECKUX TTOJEH.

[Tone Ttoueunoro 3apsana. [lone paBHOMepHO 3apsukeHHOM cdepbl. [lone paBHOMEpHO
3apsHKEHHOTO 1o 00bEMy Tmiapa. Ilose paBHOMEPHO 3apspKEHHON OECKOHEYHOW TUIOCKOCTH.
Kaptunel 1uHUN HAPSKEHHOCTH ITHUX ITOJIEN Y DKBUITOTEHIMAIBHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B 3IEKTPOCTATUUECKOM TOJIE. Y CIIOBUE PABHOBECHS 3aPSIOB.

JIMDIEKTPUKNA B JJIEKTPOCTATHYECKOM MoJe. [IudnekTpudeckas IMPOHULAEMOCTh
BEILIECTBA.

KongeHncatop.  ONEKTPOEMKOCTb  KOHJEHCATOpa.  JIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOPA.

[TapannenbHoe coeauHeHWE KOHAEHcCATOpoB. IlocnenoBaTenbHOE  COENMHEHUE
KOHJICHCAaTOPOB.

OHeprus 3apsKEHHOT0 KOHIEHCATOopa.

JIBrKeHHE 3apsKEHHOW YaCTUIIBI B OTHOPOJIHOM JJIEKTPUYECKOM TIOJIE.

TexHuyeckue yCTporucTBa U TEXHOJIOTMYECKUE TIPOLIECCHI: IIEKTPOCKOIL, AIEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allNTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHAEHCATOPHI, I'E€HEPaTOp
Ban ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MMPUHLINMN AEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE TOJIE 3APSIKEHHBIX APUKOB.

DNEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX IUIACTHH.

Monens anekTpoctatudeckoro reaepartopa (Bau ae ['paada).

[IpOBOJHUKH B AIEKTPUUECKOM IIOJIE.

DnekTpocTaTuyecKas 3aIuTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA OCTOSSHHOU U ITIEPEMEHHONU EMKOCTH.



3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAN IUIACTHH,
PACCTOSIHHSI MEXy HUMU U TUBJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOTO MOJIS 3apsSKEHHOTO KOHJEHCATOPA.

3apsaKa U paspsaka KOHAEHCATOpa 4epes3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

OneHka CHJT1 B3aUMOJIEUCTBUS 3apSKEHHBIX TEN.

Habmionienne mpeBpallleHusi SHEPruu  3apsHKEHHOrO0 KOHJAEHCATOpa B HHEPIHI0
U3JIyYEHHUs] CBETOAUO/A.

N3ydenne npoTekaHus TOKa B LIETH, COIEPKAILIEH KOHAEHCATOP.

Pacnipenenenrie pa3sHOCTH NOTEHUHUATOB (HAMpsDKEHUs) TMPU  MOCJIEIOBATEIbHOM
COEIMHEHNN KOH/IEHCATOPOB.

Hccenenosanue paspsaaa KOHIEHCATOPA Yepe3 pe3UcCTop.

Tema 2. Ilocmoannwtii 31eKmpuiecKuil mox.

Cuita Toka. [locTosiHHBIN TOK.

VYcmoBust CymieCTBOBaHUSI TOCTOSSHHOTO JJIEKTPUYECKOTO TOKa. VCTOYHMKM TOKA.
Hanpsixenne U u OJ1C &.

3akoH OMma [J1d yyacTKa LElu.

DJIEKTPUYECKOE  CONMPOTUBICHUE. 3aBUCUMOCTb  COINPOTUBIICHUS  OZHOPOJHOIO
MPOBOAHUKA OT €ro JJIMHbI U IUIOIAAM MONEPEYHOTO CEYEHHUs. YIETbHOE CONMPOTHUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapajuIeNIbHOE, CMEIIAHHOE COCIMHEHUE IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX 3eKkTprueckux 1eneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH Jxoyns—JIenia.

MOIIHOCTB IEKTPUYECKOro TOKa. TermoBas MOIIHOCTD, BBIAEIsIEMasl HA PE3UCTOPE.

OJIC m BHyTpeHHEE CONPOTUBIECHHUE HCTOYHHUKA TOKa. 3akoH Owma i MOJHOU
(3aMKHYTO#) 3JIEKTPUYECKOM 1enu. MOIIHOCTh HCTOYHKKA TOKAa. KOpOoTKO€E 3aMbIKaHuE.

KoHzeHncaTop B Lienu MOCTOSTHHOTO TOKA.

TexHuyeckue ycTpoWCTBa M TEXHOJOTMYECKHE MPOLECCHI: aMIIEPMETP, BOJBTMETP,
peocTart, CYETYUK PIEKTPUUECKON SHEPTUH.

Hemoncmpauuu.

W3mepeHne CUITbl TOKA U HANIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSOKEHUS I PE3UCTOPA, JIaMIIbl
HaKaJIMBaHUS U CBETOJUOA.

3aBUCUMOCTh CONPOTHUBJICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, TUIOLIATU
MIONIEPEYHOTO CEYEHHUsI U MaTepuaia.

HccnmenoBanne 3aBUCMMOCTH  CHJIBI TOKa OT CONPOTHUBJIEHUS IPU ITOCTOSHHOM
HaIpSHKCHUH.

[Tpssmoe nzmepenue J/IC. KopoTkoe 3aMbIKaHUE rajJbBAHUYECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHETO COIIPOTUBJICHUS.

Crioco0sI coenMHeHUsI UCTOYHUKOB Toka, DJ]C GaTapeii.

HccnenoBanue pa3sHOCTH NMOTEHIMAIOB MEXKIY IOJKOCAMHA MCTOYHHMKA TOKA OT CHJIBI
TOKA B IIEIH.



Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

HccnenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COpOTHBIICHUS IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA OT HAIPSKEHUS 17151 JTaMITbl HAKaJIMBaHUSL.

YBenuueHue npejena u3MepeHus: aMrepMeTpa (BoJIbTMETPA).

N3mepennie 3/1C 1 BHYTPEHHETO CONPOTUBIIEHUS NCTOYHHUKA TOKA.

HccnenoBanne 3aBucumoctd DJ[C TalbBaHMYECKOTO 3JIEMEHTA OT BPEMEHU IIPH
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTA MOTEHIIMATIOB MEXKIY IMOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI
TOKA B LIEMN.

HccnenoBanue 3aBUCUMOCTH MTOJIE3HOM MOITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuynwlx cpeoax.

DJIEKTpUYECKAsT MPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOAUMOCTH
TBEPIBIX  METAJUIOB. 3aBUCUMOCTb  CONPOTHUBIICHHS METAUIOB OT  TEMIEpPaTypBhl.
CBepXIIpOBOIUMOCT.

DnexTpuyeckuil TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX MTyYKOB.

[TomynpoBonnuku. CoOCTBEHHass M MPHUMECHas MNPOBOAUMOCTH IOJIYIPOBOJAHHUKOB.
CaoiicTBa p—n-nepexoza. [1omynpoBoHUKOBEIE TPUOOPHI.

DNEKTPUYECKANA TOK B 3JIEKTPOJIUTAX. DIEKTPOJUTUYECKAS TUCCOLMALINSA. DIIEKTPOIIH3.
3axonsl Dapazes A1 FAEKTPOIIU3a.

Onextpuyeckuid TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSITENbHBIA pPa3psii.
Paznuunbie TUITBI caMOCTOATENIBHOTO paspsaaa. Momuus. [lmaszma.

TexHuueckue yCTpOWCTBA W IPAKTHYECKOE IPUMEHEHHUE: Ta30pa3psiHbIE JIAMIIBI,
JJIEKTPOHHO-JIy4yeBasi TpyOKa, MOJYyNPOBOJHUKOBBIE MPUOOPBL: JUOJ, TPAH3UCTOP,
doTroanon, CBETOAMOJ, TalbBaHMKa, padUHUPOBAHWE MEAW, BBIJIABKA AJIOMUHUS,
AIIEKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTE AJIEKTPOIIUTOB.

3akoHsl 3nekTposinza dapanes.

HckpoBoit pa3psaa ¥ IPOBOAMMOCTD BO3AYXa.

CpaBHEHHE NMPOBOAMMOCTH METAIIJIOB U IOJIYIIPOBOAHUKOB.

OaHOCTOPOHHSIS IPOBOAUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

HaOmronenue anexTposinsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH TUOAA.

Pu3nYecKuil MPaKTUKYM.

CriocoObpl  m3MepeHus: (U3NYECKUX BEIWYUH C HCIOJB30BAHUEM aHAJIOTOBBIX U
IU(GPOBBIX  U3MEPUTENBHBIX MPUOOPOB U  KOMIIBIOTEPHBIX  JATYUKOBBIX  CHCTEM.



AOCOFOTHBIE W OTHOCHUTEJIBHBIC IMOTPEITHOCTH HM3MEpeHuH ¢u3mdeckux BennuuH. OIeHKa
IPaHUL] ITOIPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHUI 3aBUCUMOCTEH (PU3MUECKUX
BEJTMYMH, MPOBEPKA MPEAIOKEHHBIX THIIOTE3 (BBIOOP U3 pabOT, ONMMCAHHBIX B TEMATHYECKUX
pazjenax «Y4eHn4ecKui SKCIIEPUMEHT, Ja00paTopHbIe pabOThI, TPAKTUKYM ).

MexnpeameTHbie CBA3H.

N3yuenue kypca ¢usuku yriayOnéHHoro ypoBHs B 10 Kkiacce OCyIIEeCTBISETCS C
y4ETOM COJIEPKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKW, OHOJIOTHH,
XUMUH, Teorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemusvie noOHAMUA, CEA3AHHBIE C UYUEHUEM MEMO008 HAYYHO20
nO3HaHUA: SBIICHUE, HAy4HbIH (akT, TUMoTe3a, (Pu3nMyeckas BEIUYWHA, 3aKOH, TEOpHS,
HAOJIO/IEHUE, HSKCIEPUMEHT, MOJICIMpPOBaHUE, MOJENIb, HU3MEpPEHHE, IOrPEHIHOCTH
WU3MEPEHUN, U3MEpUTEIbHbBIC TPUOOPHI, I(poBas 1adbopaTopusi.

Mamemamuxka: peunieHue cuctembl ypaBHeHui. JIunHeiHas QyHkuus, napaboia,
runepoosia, ux rpaduku U cBoicTBa. TpuroHoMmerpuueckue (yHKIMU: CHUHYC, KOCHHYC,
TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M UX MPOESKIIUU
Ha OCH KOOPAMHAT, CJII0KEHHE BEKTOPOB.

buonocusa: wmexanuueckoe ABWKEHHUE B KUBOM mnpupone, auddysusa, ocmoc,
TEIMJI000MEH KUBBIX OPraHU3MOB, TEIJIOBOE 3arpsI3HEHUE OKPY>KAIOUIEH Cpelibl, YTUIN3aLUs
OMOOpPraHMYECKOro  TOIUIMBA Ui  BBIPAOOTKH  «TEIJIOBOW» M DIIEKTPOIHEPIHH,
MTOBEPXHOCTHOE HATSHKCHUE M KAITWJUISIPHBIC SIBJICHUS B IPUPOJIC, DJIICKTPUUCCKHUE SIBJICHUS B
KUBOU MIPUPOJIE.

Xumuna: NUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHUE aTOMOB W MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI Macca, MOJTyYeHne HaHOMAaTEPHAJIOB, TEIJIOBbIE CBOMCTBA TBEP/IBIX TE,
KUAKOCTEH M Ta30B, JKUIKHWE KPUCTAUIbI, DJIEKTPUYECKHE CBOMCTBA METAJUIOB,
AIIEKTPOJIMTUYECKAs TUCCOIMALIMSI, TAIbBAHUKA, SJICKTPOHHAS MUKPOCKOIIHS.

T'eocpagpua: Bna>xxHOCTH BO3/TyXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocusa: tnpeoOpa3oBaHUE BMXKEHUH C UCIOJIb30BAHUEM MEXaHU3MOB, YUET
CYXOrO U HUJKOTO TPEHHS B TEXHUKE, CTATHUECKUE KOHCTPYKIMHU (KPOHIITEHH, peléTyaThie
KOHCTPYKITMH), WCTOJB30BaHUE 3aKOHOB COXPAHCHHMSI MEXAHWUKA B TEXHUKE (THPOCKOTI,
BOAOMET W JIpyTH€), NIBUTATelh BHYTPEHHETO CropaHWs, MapoBas TypOWHA, OBITOBOM
XOJIOUIIbHUK, KOHJIUIIMOHEP, TEXHOJIOTMH TOJIYYEHHsS COBPEMEHHBIX MaTepHalioB, B TOM
YuCJie HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTMH, DJEKTPOCTaTHUECKas 3allluTa, 3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3pATHBIE JAMIIbI, TOTYTIPOBOIHUKOBbIE MPUOOPHI, TajIbBAHUKA.

11 KITACC

Paznen 4. JjekTpoauHamMmnKa.

Tema 4. Maznummnoe none.

B3anmonenicTBre MOCTOSHHBIX MAarHUTOB U IIPOBOJIHUKOB ¢ TOKOM. MarHuTHOE MoJIe.
Bekrop marHuTHOM WMHAYKUMHA. lIpuHOMn cynepno3unvy MarHUTHBIX Tosed. JIluHum
MAarHUTHOW MHIYKIIMH.



MarnuTtHoe 1noJjie TpoBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH U KPYTOBOT'O
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, e€ HanpaBJIEHHE U MOAYJIb.

Cuna JlopeHua, €€ HampaBjJ€HHE W MOAYJb. JIBH)KEHUE 3apsKEHHOM YacCTHIbI B
OJIHOPOJHOM MarHuTHOM Mojie. Pabota cuisl Jlopenia.

MarunutHoe nose B BemecTBe. DeppoMarHeTUKH, mapa- U JuaMarHeTUKH.

TexHuueckue ycTpoWCTBa M TEXHOJOTHMYECKHUE IMPOLECCHI: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, JJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, AJICKTPOJBHUTaTeih SIKoOU, YCKOpUTETU
AJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHUN WHAYKIMM MAarHATHOTO TIOJS TIOJIOCOBOTO U TOJIKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

KaptuHa nvHMN MarHUTHOM WHAYKIMW TOJS JJIMHHOTO MPSMOIrO IPOBOJHUKA H
3aMKHYTOI'O KOJIBLIEBOT'O ITPOBOJHUKA, KATYIIIKH C TOKOM.

BzaumopencTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cumel JIopeH1ia Ha HOHBI AJIEKTPOJIUTA.

HaOmronenue ABMYKEHHS MydKa JIEKTPOHOB B MAarHUTHOM TI0JIE.

[IpyHIMO ~ACHCTBHUS  DJIEKTPOM3MEPUTEIBHOTO IPUOOpa MarHUTODJIEKTPUYECKOU
CHUCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padbomot, NPaAKMUKyM.

HccaenoBanue MarHUTHOTO IIOJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cCBOMCTB (heppOMarHeTUKOB.

HccnenoBanue AelCTBUSI TOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuitbl Amnepa.

N3ydeHnne 3aBUCMMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenesnenrne MarHuTHOM MHIYKIIMA HA OCHOBE U3MEPEHUSI CUJIbI AMIIEpa.

Tema 5. Inexmpomazcnumnan uHOyKuus.

SIBiieHrE AIIEKTPOMArHUTHOM UHAYKIMH. [I0TOK BekTopa MarHUTHOM UHAYKIMU. DJ1C
WHIYKIMU. 3aKOH AJIEKTPOMarHuTHOM UHAyKIuu @apanes. BuxpeBoe 351eKTpuieckoe mnosje.
Toxku @yxo.

OJIC uHAYKIMH B POBOJAHUKE, ABWXKYILIEMCS B OJHOPOJHOM MAarHUTHOM II0JIE.

IIpaBuio Jlenua.

NunyktuBHOCTh. KaTyillka WHAYKTUBHOCTH B II€MH TMOCTOSIHHOTO TOKa. SIBieHUE
camouHaykiuu. 3/C caMOMHIyKIIMH.

DHeprus MarHUTHOTO TOJISl KATYIIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHHYeCcKre YCTPOMCTBA M TEXHOJIOTHMYECKHE IIPOIECCHhl: HHIYKIMOHHAs II€Yb,
COJICHOM/I, 3aIllUTa OT JICKTPU3ALNU TEJ MPU JIBUKEHUH B MArHUTHOM T10JI€ 3€MJIH.

Hemoncmpauuu.

HaOmronenue SBICHHS JIEKTPOMArHUTHOM WHTYKITHH.



UccnenoBanne 3aBucumMoct J/JC MHIYKIHUH OT CKOPOCTH WM3MEHEHUSI MAarHUTHOTO
NIOTOKA.

IIpaBuiio Jlenna.

[Tanenrie MmarauTa B alFOMUHUEBOM (MeHOM) TpyOe.

SIBneHne caMOMHTyKIIUY.

Hccnenosanue 3aBucumocty DJ1C caMOMHAYKIIMHY OT CKOPOCTH U3MEHEHUS CUJIBI TOKA
B LICIIH.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomoi, nPAKMUKyMm.

HccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Omnpenenenne MHAYKIMHY BUXPEBOTO MAarHUTHOIO ITOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIUH.

C6opka MO/I€TH 3JIEKTPOMAarHUTHOI'O TeHepaTopa.

Pa3nea 5. KoJsie0anus ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenrHas cucrtema. CBOOOIHBIE KOJIEOAHU.

[Napmonnueckue koneOanusi. KuHemaTnueckoe ¢ JTMHAMUYECKOE  ONMCAHHUE.
OHEepreTuuecKkoe OnucaHue (3aKOH COXpaHEHHs MEXaHWYECKOM »Hepruu). BriBox
JUHAMHYECKOTO ONUCAaHUSl TapMOHMYECKMX KOJEOaHWH W3 UX DHHEPreTHYECKOro U
KMHEMAaTU4YECKOTO OITUCAHMUSL.

Awmiuntyaa u asza xonebanuit. CBsi3b aMIUTUTYAbI KOJIEOAHUN UCXOIHOMN BEIUYUHBI C
aMIUIATYy1aMU KosieOaHu# e€ CKOPOCTU U YCKOPEHHSL.

[leppon w wacrora kosnebOanmii. Ilepumom Manmbix CBOOOJHBIX — KOJICOAHMIA
MaTeMaTHYeCKOro MasiTHuKa. Ileproa cBOOOIHBIX KOIe0aHUI IPYKUHHOTO MasiTHUKA.

[TonssTne o 3aryxarommx KoyiebaHUsX. BpiHyXneHHble KoneOaHus. Pe3oHaHC.
Pe3zonancHas kpuBasi. BnusiHue 3atyxanus Ha BUJ pe30HAHCHOM KpUBOM. ABTOKOJIEOaHUS.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOIMYECKUE MPOLECCHl: METPOHOM, Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTBI, ceiicMorpad.

Jemoncmpayuu.

3anuch Koae0aTenbHOro JIBUKEHHUS.

Habmionenne HE3aBUCHUMOCTH TIEpUOAA MalbIX KoJeOaHWil Tpy3a HAa HHUTH OT
aAMIUTUTY JIbI.

HccnenoBanue 3aTyxaloluX KoJieOaHMM M 3aBUCHUMOCTH Hepuofa CBOOOJHBIX
KOJIEOaHUH OT CONMPOTUBIICHUSI.

HccnenoBanne kojeOGaHWW Tpy3a Ha MACCHUBHOM MPYXHUHE C IIENbI0 (DOPMHpPOBAHUS
NPEACTABICHUIN 00 UACAIbHON MOJEIIN MPYKUHHOTO MASITHUKA.

3aKOH COXpaHEHHs SHEPTUU TIPH KOJEOAHUSX TPy3a Ha MPYKUHE.

HccnenoBaHue BbIHYKJIEHHBIX KOJI€OaHUI.

HabOmronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

W3mepenue nepuoia CBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKUHHOTO MAasTHUKOB.

N3ydeHne 3aKOHOB ABMKEHUS T€Ja B X0/1€ KoieOaHUI Ha yIpyroM MOJIBECE.

N3yuyeHue ABUKEHUS HUTSHOIO MAsITHUKA.



[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTY bl 3aTyXalOUX KOJICOAHUH.

HccnenoBanue BbIHYXJIEHHBIX KOJI€OaHUI.

Tema 2. Inekmpomaznumnele Kojiedanus.

Konebarenbubiil KOHTYp. CBOOOJHBIE JIEKTPOMATHUTHBIE KOJIEOAHUS B HICAIBHOM
kosebaTesibHOM KoHType. @opmyna Tomcona. CBsA3b aMILTUTYIBI 3apsiia KOHIEHcaTtopa ¢
aMIUIATYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHHs SHEPTUU B UCAIbHOM KO0JIe0aTeIbHOM KOHTYDE.

3aryxaromue 3JIEKTPOMarHUTHbIE KOJeOaHus. BBIHYXIEHHBIE 3JIEKTPOMarHUTHBIE
Kosie0aHusl.

[lepemeHHBI TOK. MOIIHOCTE NEPEMEHHOIO TOKA. AMIUIUTYAHOE W JEUCTBYIOLIEE
3HaYeHHE CWJIbl TOKA W HANpPSOKEHHs MPH Pa3iudHoON (popme 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CruHycOMJAIBHBIA  NIEPEMEHHBIM  TOK. Pe3ncrop, KOHAEHCATOp M Karyllka
VWHIYKTUBHOCTH B LIENU CHHYCOMJAIBHOIO IIEPEMEHHOIO TOKa. Pe3oHaHc TOkOB. Pe3zonanc
HaIpsKCHUM.

WneanbHbiil Tpancpopmatop. [IponsBoacTBo, nepegada u noTpedaecHNe dIEKTPUUECKON
DHEPIHUH.

DKOJIOTHYECKHUE PUCKU PU TPOU3BOACTBE MIEKTpoHeprun. KybTypa Henoiab30BaHus
AIIEKTPOIHEPTUU B ITIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IIEKTPUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jemoncmpayuu.

CBOOOHBIE ANIEKTPOMArHUTHBIE KOJIEOAHNUS.

3aBUCHUMOCTB 4aCTOTHI CBOOOHBIX KOJICOAHUN OT MHAYKTUBHOCTU U €MKOCTH KOHTYpa.

OcuIorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOaHHIA.

['eHepaTop He3aTyXaroMX JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopneinp 31eKTPOMarHuTHOIO FeHEPaTopa.

BbIHyKIeHHBIE CUHYCOMIAJIbHBIE KOJIEOaHNs.

Pesucrop, kaTynmka MHIYKTUBHOCTH U KOHJAEHCATOP B LIENIU IEPEMEHHOIO TOKA.

Pe3onaHc npu nmocneq0oBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH U
KOHJIEHCATOopaA.

YCeTpoicTBO U MIPUHITUI ACHCTBUA TpaHChopMaTopa.

Mopens TMHUYM AIEKTponepeENaAYH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

Nzyuenue Tparncopmaropa.

HccenmenoBanue  MEPEMEHHOIO  TOKA — 4yepe3  IIOCIEAOBATENIbHO  COCAUHEHHBIE
KOHJICHCATOP, KaTYyILIKy U PE3UCTOP.

HabGnrogenue 371eKTpoMarHiTHOTO pe30HaHCA.

HccnenoBanue paboThl HICTOUHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHuUmMHblE 60JIHbL.



MexaHndeckue BOJIHBI, YCIOBHUSI MX pacnpoctpaHeHus. llomepeuHble W MpoJI0bHBIE
BOJIHBL. lleproa, CKOpOCTh pacnpoCTpaHEHWs W JIMHA BOJIHBI. CBONCTBA MEXaHUYECKUX
BOJIH: OTpaKeHUE, MPEIOMIICHHE, UHTephepeHIns U TudpaKIIHsl.

3Byk. CkopocThb 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IIyMoOBO€E 3arpsA3HEHUE OKPYKAIOIIEN CPEBI.

DONEeKTpPOMarHUTHBIE BOJHBL. Y CIIOBUS U3JIyYEHHUs 3JEKTPOMArHUTHBIX BOJIH. B3anMHuas
OpPHEHTALIHS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPAKE€HHE, NPEIIOMIIEHUE, MOJISpPU3aLHs,
uHTEpPEpPEeHIUS U AUPPAKIHAL.

[[Ixana aneKTPOMAarHuTHHIX BOJIH. [ [puMEHEHNE 2IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyuHIMIBI pagnoCBs3U U TeneBuaeHus. Paguonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAOIIEH CPEIbI.

TexHuyeckue yCTporucTBa U MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIC NHCTPYMEHTBHIL,
pazap, paguonpuUEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEAULMHE.

Hemoncmpauyuu.

OOpa3zoBaHue U pacpOCTPAHEHHE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

Konebmromeecs Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

Habmoienue oTpaskeHus U IpeoOMIICHUSI MEXaHUYECKUX BOJH.

Habmonenue nnrepdepeHnu u AUPpakIimii MEXaHUIECKIX BOJIH.

AKYCTUYECKUI PE30HAHC.

CBolicTBa ynpTpa3ByKa M €ro IPUMEHEHHUE.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M YacTOTOU
KoJIe0aHUil.

HccnenoBanue CBOWCTB  AJNIEKTPOMATHUTHBIX  BOJIH:  OTPAXKEHHE, INPEIIOMIICHHE,
noJispu3anus, IuPpaxkuus, uHTepPepeHIIus.

OOHapysxeHue HHPPAKPACHOTO U YIbTPa(HUOIETOBOrO U3ITyYCHH.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomaol, npaKmuKym.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHeHOE pacpOCTpaHEHHE CBETA B OAHOPOAHOM cpene. JIyu cBera. Toueunsiit
MCTOYHHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300paKeHH B IJIOCKOM
3epkaine. Chepuueckue 3epkania.

[Ipenomnienne cBera. 3akOHBI MpEIOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3aTelb
npesnomieHus. OTHOCUTENbHBIN MOKa3aTenab mnpesomieHus. [[oCTOSHCTBO 4acTOThI CBETa U
COOTHOIIIEHHE JJIMH BOJIH IPU MEPEXOJE MOHOXPOMATHYECKOIO CBETA YEPE3 TIpaHUILy
pazzena AByX ONTHYECKUX CPEN.

Xop nyueit B mpusme. Jlucnepcus ceeta. CinoxHbIN coctaB Oeoro ceeta. Lser.



[lomHoe BHyTpeHHee oTpakeHue. IIpenenpHBIA Yroa IOJHOTO BHYTPEHHETO
OTpPaXKEHUSI.

Cobuparone U pacceuBaroliue JUH3bL. ToHKas auH3a. POKYCHOE PACCTOSHHE U
ONTHYECKasi CHJIa TOHKOM JMH3bL. 3aBHUCHUMOCTh (DOKYCHOTO pacCTOSIHUS TOHKOM
chepuyeckoi JIMH3bI OT €€ TEOMETPUU U OTHOCUTEIBHOTO TIOKA3aTeNs IPEIOMIICHUS.

®opmyJiia TOHKOU JIMH3BI. Y BEIUYEHUE, JaBAEMOE JINH30M.

XoJ ny4a, MPOLIEALIEro JIMH3Y 10 IPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM ONTUYECKOU
ocu. [Toctpoenne n3o0paxeHnil TOUKU U OTpe3Ka IpsIMON B COOMPAIOIIMX M PACCEUBAIOLIUX
JIMH3aX U UX CUCTEMAX.

OnTuyeckue npudbopsl. Pazpemaromias cnocodHocTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl MPUMEHUMOCTHA T€OMETPUUECKON ONITHUKHU.

BonnoBass ontuka. Uurepdepenius cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HAOJMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HWHTEpPGEPEHIMOHHOM KapTHHE OT JBYX
KOT'€PEHTHBIX HICTOUHUKOB. [IpuMepsl kKitaccuueckux UHTeP(EPEHIIMOHHBIX CXEM.

Hudpaxnus cpera. Audpaxuuonnas pemérka. YcioBue HaOMOACHUS TJaBHBIX
MaKCHMYMOB TIpH MaJIeHUH MOHOXPOMAaTHUECKOI0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusamnus cBera.

TexHuueckue ycCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: OYKH, JyNa, MEPUCKOIL,
doToamnmapar, MUKPOCKOI, MPOEKIUOHHBIN ammapar, NPOCBETIECHUE ONTHUKH, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue npeoMIICHHS CBETA.

Habito1eHne noaHoro BHYTpEHHETO OTpaXkeHusl. Mozenb CBETOBO/IA.

HccnenoBanne xoxa CBETOBBIX ITyYKOB 4YEpeE3 IUIOCKONAPAJUICIBHYIO IUIACTHHY U
IpU3MY.

HccnenoBanue CBOMCTB M300pa’keHUI B JIMH3AX.

Mopenu Mukpockomna, TEJIECKOIa.

HabGnronenue naTepPepeHiinm cBeTa.

Habmtoienue 1BETOB TOHKUX MIEHOK.

Hab6nronenue audpaknuu cBerta.

N3ydenne nudpakiimoOHHON PEIIETKHY.

Habmoienue nupakiinoHHOTO CIIEKTpa.

HaOnronenue aucnepcuu cBeTa.

HabGnronenue nossipusaluu cBeTa.

[IpumeHeHre MoISIpOUA0B ISl U3YUEHUSI MEXaHUYECKUX HANPSHKCHUI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKkmuxKym.

W3mepeHune rnokasaresis npeioMIICHNs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (OKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha MpHuMepe
JKUJIKUX JIMH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEMBAIOLINX JIHH3.

[TorydyeHnne n300paxxeHust B CHCTEME U3 IUIOCKOIO 3epKajia v JIUH3bI.



[TomyyeHnue n300pakeHrs B CUCTEME U3 ABYX JIUH3.

KoHcTpyHnpoBaHue TEIECKONUYECKUX CUCTEM.

Habmonenue nudpakunn, uaTepdEepeHnu 1 Mospu3aluy CBeTa.

N3yuyenue nosspusaliy cBeTa, OTPAXEHHOTO OT MOBEPXHOCTU JUAIICKTPHKA.

N3yuenue unTeppepeHIinu J1a3epHOro U3TyUEHUs Ha JBYX LIEIsX.

Hab6nronenue aucnepcun.

Hab6mronenue u uccienoBanre qudpakiiMOHHOTO CIIEKTpa.

N3mepenue IrMHbI CBETOBOU BOJIHBI.

[lonyyenue cnekTpa U3MydeHHs CBETOIMOAA MPU MOMOIIH TU(DPAKITMOHHON PEIIETKY.

Pa3zges 6. OcHOBBI ClIeIHAJIBHON TEOPUHM OTHOCUTEIBbHOCTH.

I'paHuIbl NPUMEHUMOCTH KIACCUYECKON MeXaHUKH. [1ocTyaTsl crienuaibHON TEOPUH
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHONW wuHTepBal. [IpeoOpazoBanus JlopeHuma. YcioBue
OPUYUHHOCTU. OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTU. 3aMEJIJIEHUE BPEMEHU M COKpAIllEHUE
JUTUHBI.

OHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MacChl C S3HEPTUEN U UMITYJIBCOM PEJSITUBUCTCKON YaCTUIbl. DHEPTHUs TOKOSI.

TexHuueckue yCcTpoMcTBa M TEXHOJIOTMYECKUE MPOLECCHl: CIIYTHUKOBBIE MPUEMHUKH,
YCKOPUTEIU 3apsKEHHBIX YaCTHIL.

YyeHnueckuii SKCIIepUMEHT, J1a00paTOpHbIe paOOThI, TPAKTUKYM.

Omnpenenenne UMIyYJIbCa U SHEPTUU PEIIITUBUCTCKUX YacTUll (1o ¢oTorpadusM TPEKOB
3apSKEHHBIX YAaCTULl B MArHUTHOM TOJIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHuo-60aH0801 0yaiusm.

PaBHOBECHOE TeIIOBOE W3Iy4YeHHE (M3ITy4eHHE a0CONIIOTHO YEPHOTO Tena). 3aKOoH
cmeuieHua Buna. ['unoresa [limanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdexr. Omnbitel A. I'. CroneroBa. 3akoHbl (ororddexra. YpaBHeHHe
Oiinirerina st porosddexra. «KpacHas rpanuna» dhotodrddexra.

JlaBneHnue cBeTa (B YaCTHOCTH, JIABJIEHHWE CBETa Ha aOCOIIOTHO MOMIOLIAOIIYI0 U
abCOTIOTHO oTpaxaromryto moBepxHocts). OnbiThl I1. H. Jlebenena.

BomnHoBsie cBoricTBa yactull. Bosnbl ne bponss. J{nmuHa BosiHbL 1e bpoitins u pa3mepsl
o0jacTu JIOKaNM3allMM JBWXKYyIeHcs dYacTulpl. KopyCKyJlspHO-BOJIHOBOM — JTyallu3M.
Judpakuus 31eKTpOHOB Ha KpUCTAIJIaXx.

Crnemuduka wusmepenudd B mukpomupe. COOTHOLIEHUS  HEOIpeneaEHHOCTEN
["eit3enOepra.

TexHnyeckue ycTpoicTBa U TEXHOJIOTMYECKHE IPOLECCHI: CIIEKTPOMETP, POTOIIEMEHT,
dboToaaTuuK, TYHHEIbHBIA MUKPOCKOII, COJIHEYHAasi 0aTapest, CBETOAUO/.

Hemoncmpauyuu.

®otorh(HeKT Ha YCTAaHOBKE C IIMHKOBOM TUTACTHHOM.

HccnenoBanue 3akoHOB BHelIHero Gororddexra.

HccenenoBanue 3aBUCUMOCTH CONIPOTUBIICHHUS ITOIYTIPOBOJHUKOB OT OCBEILEHHOCTH.



CBeToauo.

Conneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopusie padoomot, nPAKMUKYM.

HccnenoBanue gporopesucropa.

N3mepenue nocrossHHo [lnanka Ha ocHoBe uccienaoBanus Gorodrddekra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOAMO/I OT HAIIPSKECHMUS.

Tema 2. @u3zuka amoma.

OnwITHI TIO KICCIIEIOBAHUIO CcTpoeHUs aToMa. [ImanerapHas mojaens aroma Pesepdopaa.

[Toctynatel bopa. U3nydenue u normnouieHue GOTOHOB MPU NEPEXOAE aTOMA C OJTHOTO
YPOBHSI SHEPIUHU Ha APYTOM.

Bunb! ciektpoB. ClieKTp ypOBHEW SHEPTHH aTOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYXJICHHOE U3JyueHue cBeTa. Jlazep.

TexHuYeCKrue yCTpPOMCTBA M TEXHOJOTHUYECKHUE ITPOLIECCHI: CIEKTPAIBHBIN aHAIU3
(CTIeKTpOCKoOIT), Ta3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopnens onbita Pesepdopra.

Habmtoienue nuHedyaThIX CIIEKTPOB.

YCTpOUCTBO U ACUCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenue JIMHbBI BOJHBI JJA3€PHOTO U3IIYUYEHUS.

Yuenuueckuii sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

Habnronenue muHENYaToro CrekTpa.

HccnenoBaHue CHEKTpa pa3peKEHHOIO0 aTOMApHOIO BOAOPOAA U H3MEPEHHE
noctosiHHoM Punbepra.

Tema 3. Duszuka amomnozo A0pa u IJ1eMeHMAPHLIX YACMUY,

Hyxnonnas monens siapa ['efizenbepra—Banenko. 3apsan siapa. MaccoBoe 4rciio sapa.
H3oTomsl.

PannoaktuBHOCTh. Aubda-pacnan. IJIEKTPOHHBIA UM TMO3UTPOHHBIM OeTa-pacma.
["'amma-n3iydeHue.

3aKkOH paguoaKkTHUBHOTO pacraja. PagmoakthBHBIE M30TONBI B mnpupoae. CBoWCTBa
MOHU3UPYIONIETO HW3JIy4YeHHs. BrusHHE paJdOaKTUBHOCTH HAa JKUBBIE OpPraHU3MBI.
EctectBennslii pon nznyuenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sjipe. Snepubie cuibl. Jledekt Maccsl sapa.

Anepubie peakiuu. Jlenenue u cuHTe3 snep. SpepHbie peakTtophl. [IpobGiembr
YIOPABISIEMOr0 TEPMOSIACPHOIO CHHTE3a. OKOJIOTMYECKHE AaCHEeKThl Pa3BUTHUS SICPHOMN
SHEPIreTUKH.

MeTonbl perucTpanuy U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIE B3aUMOIecTBUA. bapnoHsbl, Me30HKI U JienToHbIL. [IpencraBienue o
CranpaptHoil Mmozenu. KBapk-riatooHHass MOAENb apOHOB.

®dusuka 3a npeaenamMu CranaaptHoil Mmojaenu. TémHas maTepus U TEMHAs! SHEPTUSL.

EnunctBO uznyueckoil KapTUHBI MHpA.



TexHUUecKue YCTPONMCTBA W TEXHOJOTMYECKHE MPOLECChl: JIO3UMETpP, Kamepa
Bunbcona, saepHbIil peakTop, TEPMOSIIEPHBIA peakTop, aToMHas OoMO0a, MAarHUTHO-
pe30HaHCHAas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol, npaKmuKym.

HccnenoBanue TpeKoB yacTuil (1o TOTOBBIM oTorpadusim).

HccnenoBanue paaroakTUBHOIO (hOHA C UCIIOJIB30BAHUEM JJO3UMETPA.

N3ydenue norsioieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JjieMeHTHI aCTPOHOMMH M ACTPOPU3UKH.

Oranbel pa3BUTHS acTpOHOMMH. [IpukiagHOoE W MUPOBO33PEHYECKOE 3HAYEHUE
acTpoHOMUU. [IpUMEHHMMOCTb 3aKOHOB (PU3HMKHU Ji1 OOBACHEHMS MPUPOJBI KOCMUYECKUX
00BEKTOB.

MeTonbl acTpOHOMHUYECKUX HcciieqoBaHU. COBPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
PaauoTENeCcKOIbl, BHeaTMOChepHasi aCTPOHOMHUS.

Bun 3Bé3nHoro Heba. Co3Be3aus, ipkue 3BE3/IbI, MIIAHETHI, UX BUIUMOE JABUKECHUE.

ConHeuHas cucrema.

Connue. Conneunasi akTUBHOCTh. lcTouHuk 3Heprun CoinHIa U 3BE3.

3BE3MIbI, WX OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTpaJbHBIA Kiacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM MOCIEN0BATENBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTB
JUIs 3BE3J] TJIABHOM MOCIIENOBATENIbHOCTH. BHyTpeHHee crtpoeHue 3BE31. COBpeMEHHBIE
IIPEICTABICHHS O TPOUCXOKACHUH U 3BOIoUMH CoJIHIA U 3BE3. DTallbl )KM3HU 3BE3 .

Mneunsiii [yt — Hama [Mamaktuka. ITonoxenue u nwxenne ConHua B ['amakTuke.
Turbl raakTuK. PaguoraiakTuku u kBazapsl. YEpHBIE ABIPHI B AIpax TAIAKTHUK.

Bcenennas. Pacmimpenue Bceenennoil. 3akon Xa06ma. PazOeranue ramaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménupie mpo6ieMbl aCTpPOHOMUMU.

Yuenuueckue naoniooenus.

HaGmiogenuss 3BE3mHOrO HebGa HEBOOPYKEHHBIM TJA30M C  HUCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TMPWIOKEHUN [JIs1 ONpeNeNieHHs TOJOXKEeHUs] HEOECHbIX OO0BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3/11s1 CEBEpHOIo NMoJIymapusi U IpKUe 3BE3/bI.

Hab6mronenus B Teneckon JIyHbl, IiaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUH.

DuU3NYeCKUN NPAKTUKYM.

CriocoObpl  m3MepeHus: (U3NYECKUX BEJIIMYMH C HCIOJIb30BAHUEM aHAJIOIOBBIX U
U(GPOBBIX  U3MEPHUTENBHBIX MPUOOPOB M  KOMITBIOTEPHBIX  JaTUYMKOBBIX  CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIbHBIC TOTPEITHOCTH M3MEpeHHi (u3nueckux BenuyuH. OleHkKa
TPaHULl TOTPEIIHOCTEN.

[TpoBeneHne KOCBEHHBIX HM3MEPEHHUH, HCCIEIOBAaHUI 3aBUCUMOCTENH (DU3MUECKHUX
BEJIMUMH, IPOBEPKa MPEUI0KEHHBIX TUIIOTE3 (BBIOOP U3 padOT, ONMMCAHHBIX B TEMAaTHYECKUX
pasnenax «Y4eHUIeCKUN IKCTIEPUMEHT, Ja00paTOPHBIE paOOThI, TPAKTUKYM) ).

O0o001marnee NOBTOpPEeHHeE.

O0o0meHne W cucTeMaTu3alus COJEp)KaHUsA pas3lesoB Kypca «MexaHHKay,
«MonexynspHas pu3znKa U TEPMOJUHAMUKAY, « IJIEKTPOAUHAMUKAY, «KonebaHust u BOJIHbBIY,



«OCHOBBI CITENIMATILHON TEOPUH OTHOCUTENbHOCTH», «KBaHTOBas (u3ukay, «IeMEHTHI
aCTPOHOMUU U aCTPODUUKI.

Ponp pusuku u acTpoHOMHHM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIUATBHOU U
ATUYECKOU cdepax AeATeTbHOCTU YEJIOBEKa, POJib M MeCTO (PU3UKKM M aCTPOHOMHUHU B
COBPEMEHHOW HAy4YyHOMW KapTHHE MHpA, 3HAYCHHUE OIUCATEIBbHOM, CUCTEMaTHU3UPYIOIICH,
OOBSICHUTENIBHON U NPOrHOCTUYECKOW (YHKUUN (PU3NYECKOW TEOpPUHU, POJb (PU3NYECKOM
TeOpUH B POPMUPOBAHUH TIPEACTABICHHUMN O (PU3UUECKOIN KapTUHE MUPA, MECTO (PHU3UIECKOM
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX MPEACTaBICHUN O
MIPUPOJIE.

MexnpeamMeTHbie CBA3H.

N3yuenue kypca ¢usuku yriayOia€HHoro ypoBHsS B 11 Kiacce OCyIIecTBISETCS C
y4ETOM COJZIEPKATEIIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHK{, OWOJIOTHH,
XUMUH, Teorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnovle nouamusn, C6A3AHHLIE C UYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SIBIICHUE, HAy4YHbIM (akT, TUnores3a, (puanyeckas BeIUYMHA, 3aKOH, TEOpUS,
HAOJMIO/IEHUE, OSKCIEPUMEHT, MOJICIMpPOBAaHUE, MOJENIb, HU3MEpPEHHE, IOrPEHIHOCTU
WU3MEPEHUN, U3MEPUTEIIbHBIE TPHOOPHI, ITUdpoBast 1adbopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl ypaBHEHUW. TpuroHoMerpudeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPBI
U UX MNPOEKIMU HAa OCU KOOPAHMHAT, CIOXKEHHE BEKTOPOB. IIpoM3BONIHBIE 3IEMEHTAPHBIX
bynkumii. [Ipu3zHaku momoOusi TPEyroabHUKOB, OMPESICHUE IUIONIAAA TUIOCKUX (Guryp u
o0BEMma Ter.

Bbuonocusn: snextpuyeckue SBJICHUS B KUBOUM Mpupojie, KoseOaTenbHbIe JBHKECHUS B
JKUBOW  TPUPOJIE, OKOJOTMYECKHE PHUCKHM TPU  IMPOU3BOJCTBE  BJIEKTPOIHEPIHH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIICH Cpefbl, YJIbTPa3BYKOBasi JMarHOCTHUKA B
MEJIUIIMHE, ONITUYECKUE SIBJICHUS B 5KUBOMW MIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB W MOJEKYJ, KPUCTAJUIMYECKAS CTPYKTypa TBEPIBIX TEIl,
MeXaHU3Mbl 00Pa30BAHMS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAJIU3.

TI'eocpagpua: maruuTHbIC MONIOCA 3€MIIH, 3aJIEKU MArHUTHBIX Py, GOTOCHEMKA 3€MHOMN
MOBEPXHOCTH, cericmorpad.

Texnonozus: MIPUMEHEHNE MOCTOSTHHBIX MarHMTOB, AJIEKTPOMArHUTOB,
AIIEKTPOJBUTATENh SIKOOM, TeHepaTop MEPEeMEHHOTO TOKa, MHAYKIIMOHHAS I€4b, JIMHUH
ANEeKTponepeaay, »JJIEKTPOABUraTellb, pajaap, PpaauONPUEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBU-meub, ympTpa3ByKoBasi JHMATHOCTHKA B TEXHUKE, MPOCKITMOHHBIA armapar,
BOJIOKOHHAsI OTITHKA, COJTHEYHAs OaTtapes, CIIy THUKOBBIE PUEMHMKY, SITCpPHAS SHEPTeTHKA U
HKOJIOTUYECKUE ACTIEKTHI €€ Pa3BUTHUSI.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEIHEI'O OBIIEI'O ObPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHHMS y4eOHoro mnpenMera «®Du3uKa» TOJKHBI
OTpa)kaThb TOTOBHOCTh U CIOCOOHOCTH O0YYAIOIINXCS PyKOBOACTBOBATHCSA C(HOPMUPOBAHHOM
BHYTPEHHEN NO3WULMEN JUYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHUEHTALUN, NO3UTHBHBIX
BHYTPEHHUX YOEXJIEHUN, COOTBETCTBYIOIIMUX TPATUIMOHHBIM LEHHOCTAM POCCUKUCKOIO
oO11ecTBa, paciipeHe )KU3HEHHOTO OIbITA U OMbITA IEATEIBLHOCTH B IPOLIECCE peann3aliu
OCHOBHBIX HAaIlPaBJICHUI BOCIIUTATEIbHON IEATEIIBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMUPOBAHHOCTh TPAXKTAHCKOW TMO3UIKUKA OOYyYaloOUIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIECTRA;

e TMpUHATHE TPaAUIIMOHHBIX 0O0IIIeUEeT0BEYECKUX T'YMaHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

e TOTOBHOCTh BECTM COBMECTHYK JEATEIBHOCTh B HMHTEpPECax TIPaAXKIAHCKOIO
o0I11ecTBa, y4acTBOBATh B CAMOYMPABIEHUHU B 00pa30BaTEIbHON OpraHu3allny;

e YMEHHE B3aUMOJIEWCTBOBAaTh C COLMAJIbHBIMM WHCTUTYTaMU B COOTBETCTBHHM C HUX
GyHKIMSIMU ¥ HA3HAYEHUEM;

e TOTOBHOCTh K T'YMaHUTApPHOMN Y BOJIOHTEPCKOU AEATEIbHOCTH.

NATPUOTHYECKOI0 BOCTIMTAHMSA:

e c(hOpPMHUPOBAHHOCTH POCCUICKON IPa’KIaHCKON UIEHTUYHOCTH, MaTPUOTU3MA;

e IIEHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM POCCUMCKUX
y4€HBIX B 00JaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

e c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHMS,

e CIHOCOOHOCTH OIIEHWBATh CUTYyallMl0 W TPUHHMATh OCO3HAHHBIC PpEUICHHUS,
OPUEHTHUPYSICh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIBbHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYIyILETO.

ICTETHYECKOr0 BOCIIUTAHUA:

e OCTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAsl 3CTETUKY HAy4YHOrO0 TBOPYECTBA,

IPUCYLIETO (PUINUECKON HAyKe.
TPYAOBOI'0 BOCIIMTAHUSA:

e UHTEpPEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON NeATENbHOCTH, B TOM YHCIIE
CBSI3AHHBIM C (U3UKOW M TEXHHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oymytiei mpodeccruu 1 pean30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBL

e TOTOBHOCTb U CLIOCOOHOCTH K OOpa30BaHMIO U caMOOOpa30BaHUIO B 001acTU (PU3UKHU
Ha IPOTSKEHUH BCEU JKU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHMSA:



e c(hOpMUPOBAHHOCTH 3KOJIOTHUECKOU KYJIbTYpPbl, OCOZHAHUE II100aTBbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

e IUIAHMPOBAHHE M OCYUIECTBJICHHUE ACHUCTBUUA B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUSA LEJIEd YCTOMYMBOIO Pa3BUTHS YEIIOBEUYECTBA;

e pACUIMPECHME OIIbITA JEATEIBHOCTH HKOJOTMYECKOM HAIPaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUH 10 (PU3uKe.

LHEHHOCTH HAYYHOI'0 IO3HAHMA:

e c(hOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs (HU3NUECKOIN HAYKU;

e OCO3HAaHHE LEHHOCTHM HAYYHOW IEATEIBbHOCTH, F'OTOBHOCTH B IIPOLIECCE H3YYEHUS
(GU3MKM  OCYIIECTBIIATh TMPOEKTHYIO M  HCCIENOBATENIbCKYIO  JIEATEIbHOCTh
WHJUBUyaJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeicTBUSA
Ba3oBble 1oruyeckue aeicTBUA:

e CaMOCTOSTENIbHO (POPMYJIMPOBATh U AKTyaJIM3UPOBaTh NPOOIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

e OIpENeNATh LENU ACATEIbHOCTH, 33aBaTh NapaMeTPhl U KPUTEPUH UX JTOCTHXKECHUS;

e BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTpUBAeMbIX (HHU3HYECKUX
SIBJICHUSIX;

e pa3pabaTeiBaTh IUIAH pEIICHUS MPOOJEeMbl ¢ YYE€TOM aHajau3a HMMEIOIINXCS
MaTepUaIbHBIX U HEMaTEePHAIBbHBIX PECYPCOB;

e BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE pE3YJIbTATOB
1eJISIM, OLIEHUBATh PUCKH MOCIIEACTBUH 1eATEIIbHOCTH;

e KOOPJIMHHUPOBATH M BBHIMOJIHATH pabOTy B YCIOBHUSIX PEATbHOTO, BUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

e Pa3BUBATH KPEATUBHOE MBIIIJICHUE MPU PELUICHUH KU3HEHHBIX MTPOOIIEM.

Bba3oBble uccienoBarebcKkue 1eCTBUSA:

e BIANCTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMUA TMOHATHSIMH ¢ METOAaMHU
buznyecKoil HayKu;

e BIAJCTh HAaBBIKAMHU Y4E€OHO-MCCIIEIOBATEIBCKOW M MPOCKTHOM MESTEIHHOCTH B
obnactu (U3MKH, CHOCOOHOCTHIO UM TOTOBHOCTBIO K CAMOCTOSTEIBHOMY MOUCKY
METOJIOB peIIeHUsl 3aaay (PU3MUECKOro COACpKaHMs, MPUMEHEHUIO pa3IU4HbIX
METOJIOB MO3HAHUS;

e BJAJETh BUJAMU JACATEIHLHOCTHU MO MOJYYCHUIO HOBOTO 3HAHUS, €Tr0 HHTEPIPETALINH,
npeoOpa30BaHUIO U TPUMEHEHHIO B PA3TUYHBIX YIEOHBIX CUTYAIUAX, B TOM UHCIE
IpU CO3JJaHUH YUEOHBIX TPOEKTOB B 00JaCTH (PU3UKY;

e BBIABJIATH NMPUUYUHHO-CIICACTBEHHbIE CBSI3W M aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
TUMOTE3y €€ pelIeHus, HAaXOAWUTh AapryMEHThl [UIsl JO0Ka3aTelbCTBA CBOUX
YTBEPKIACHHM, 3a/1aBaTh apaMeTPhl U KPUTEPUHU PEILICHUS;



e AHANM3UPOBATH MOJYYEHHBIC B XOJE€ PEIICHUS 3aJaud pPe3ybTaThl, KPUTHUECKU
OLIEHUBATh UX IOCTOBEPHOCTh, MPOTHO3UPOBATHh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

e CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4M B 00Pa30BATEIHHOM IEATETLHOCTH,
B TOM YHCJIC TIPH U3YYCHUH (PU3UKH;

e JaBaTh OIIEHKY HOBBIM CUTYaIMsM, OLICHUBATh TPHOOPETEHHBIN OTIBIT;

e yMeTb TMEPEHOCUTh 3HAaHUSA MO  (QU3MKE B  MPAKTUYECKYI0  00JIacTh
AKU3HECATEIIbHOCTH;

e YMETb UHTErpPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

e BBIIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOAXO0/IbI U PEIICHUS;

e CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE ATbTEPHATUBHBIE PEIICHHS.

Pabora ¢ undpopmanmeii:

e BJIAJACTh HAaBBIKAMU TNONyuYeHUsT UHGPOpMaUUu (U3HUECKOTO COJEpKaHUS U3
UCTOYHUKOB pAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh TIOWCK, aHallu3,
CHUCTEMATH3alMI0 W HMHTEPIPETAIUI0 HH(POPMAIUU PA3THYHBIX BHIOB U (HOpM
IIPEICTaBJICHHS,

e OIICHMBATh JJOCTOBEPHOCTH MH(POPMAIIUY;

e HCIOJB30BaTh CPEJCTBA MH(DPOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEelIeHN KOTHUTWBHBIX, KOMMYHUKATHBHBIX U OPraHW3allMOHHBIX 3a1ad ¢
coOmoieHneM TpeOOBaHUN OJPrOHOMHKH, TEXHHKH O€30MaCHOCTH, THTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX M AITHYECKHMX HOPM, HOPM HH(OPMAIIMOHHOM
0C30MacHOCTH;

e CO37aBaThb TEKCTbl (PU3UUYECKOTO COJEPXKAHUA B PA3IUYHBIX PopMmaTax C y4€TOM
Ha3Ha4YeHWs] MH(OpPMAIMKM U IENIEBON ayJAUTOpHUH, BBIOMpAs ONTHMAIbHYIO (opMy
IPEJICTaBICHNS U BU3YyaJIU3all1u.

KoMMyHuKaTHBHBIE YyHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS:

e OCYUIECTBJIATH OOIIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOI JIEATEIHHOCTH;

e pacno3HaBaTh MPEANOCHUIKA KOHPIMKTHBIX CUTyallui U CMSTYATh KOH(JIMKTHI,

e Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C UCTIOIB30BAHNUEM SI3BIKOBBIX
CPEICTB;

e TIOHMMATbH U UCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBHIyaIbHON pabOTHI;

e BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JIEHCTBUMN C YUETOM OOIIMX MHTEPECOB
¥ BO3MOKHOCTEH Ka)KJIOTO YJIeHa KOJUICKTHBA,

e IMPUHMMATH LEJIU COBMECTHOM [€ATEIbHOCTH, OPTraHU30BBIBATh U KOOPAMHUPOBATH
JIEUCTBUS MO €€ JAOCTH)KCHHIO: COCTAaBISITH IUIAH JCHCTBHUM, PAaCIpEeAeNsiTh PO C
y4€TOM MHEHHI yYaCTHUKOB, OOCYKJaTh PE3yIbTaThl COBMECTHOM PabOTHI;

e OIICHMBATh KAYeCTBO CBOETO BKJaJa M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOIIHN
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

e IIpenjaraTb HOBBIE TIPOEKThHI, OIEHMBaTb WJAEHM C T[O3ULUU  HOBU3HBI,
OPUTHHATBLHOCTHU, IPAKTHUECKON 3HAYNMOCTH;

e OCYUIECTBIIATh MO3UTHBHOE CTPATErMUECKOE IMOBEJACHHE B PA3IMUYHBIX CHUTYaIUsX,
IPOSIBIISATE TBOPYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

PeryisiTuBHbIe YHHBepcaJIbHbIe YueOHbIe JeHCTBUSA



Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISTH TO3HABATEILHYIO JIEATEILHOCTh B 00J1aCTH (DU3UKU

U aCTPOHOMUH, BBISBJISITH MPOOJIEMBbI, CTaBUTh M (POPMYyIHpPOBATH COOCTBEHHBIC

3a]a4H;

CaMOCTOATENIbHO COCTAaBJIATH IUJIaH PELICHUs PACUETHBIX M KAYyeCTBEHHBIX 3ajady,
IJIaH  BBIMOJHEHUS TPAKTUYECKONM paboThl C YUYETOM HMMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATOUTECHU;

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM;

pactIMpsITh paMKH y4eOHOTO TIPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHU;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelleHue;

OIICHUBAThH TPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSBICHUIO APYAUIMU B 00JIaCTH (PUBHKH,

MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJbHbIA HHTEJLJIEKT:

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JIEITEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIA/IETh HABBIKAMU I1O3HABATEIBHOM pPEQPIEKCHMM KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIONIb30BaTh MNPUEMBI peQUIeKCHMH JUIsl OIEHKHM CHUTYyallid, BbIOOpa BEpPHOIO
peneHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIIEHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI IPYIUX IIPU aHAIU3E PE3YIIbTATOB IEATEIIbHOCTH;
IPUHUMATH ce0sl, TOHMUMAasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

IIPUHAMATh MOTUBBI U ApPIYMEHTBI IPYTUX IPHA AaHAIN3E PE3YIIBTATOB EATENBHOCTH;
npU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B nporiecce nocTuxkeHUs: IMYHOCTHBIX PE3YIbTATOB OCBOCHUSI MPOTPAMMBbI IO (PU3UKE /IS
YpPOBHSI ~ cpefHero ooOmiero o00pa3oBaHUsi Yy  OOYYalOIIUXCS  COBEPILEHCTBYETCS
HMOIMOHAJIHBIN UHTEJUICKT, MPEoiaraoiuii chopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJETh HANPABJICHHS Pa3BUTHS COOCTBEHHOW SMOITMOHAIIBHOW Chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUs,  BKIIOYAIOIIETO  CAMOKOHTPOJb, YMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh  aJanTHPOBAThCI K
AYMOIMOHAIEHBIM U3MEHEHHUSM U TIPOSIBIISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPCHHEH MOTHBAITMH, BKIIOYAIOIICH CTPEMIICHUE K JOCTIKCHHIO TIENTH U YCIIEXY,
ONTUMH3M, HHHUIIMATUBHOCTh, yMEHHUE JIEWCTBOBAaTh, MCXOJs M3  CBOMX
BO3MOKHOCTEM;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh TIOHMMAaTh JMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YIUTHIBATH €T0 MPU OCYIIECTBICHUH OOIIECHHUSI, CTIOCOOHOCTh K COYYBCTBHUIO
U COTIEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIIOCOOHOCTH BHICTPAWBAaTh OTHOIICHUS C
JPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITH UHTEPEC U Pa3peliaTh KOHPIUKTHI.

[NPEAMETHDBIE PE3VYJIBTATDI

K konny oOyuenus B 10 knacce mnpeaMeTHBbIE pe3yibTaTbl Ha YriayOJIEHHOM YpPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTh Y 00YHAIOIIUXCS YMEHUM:

NOHUMATh POJb (PU3UKU B SKOHOMHUYECKOW, TEXHOJOTMYECKOM, IKOJIOTHYECKOM,
COITMATILHOM U ATUYECKOU chepax NesITeNLHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKH B

COBPEMEHHOU HAay4YHOHN KapTUHE MHpa, 3HaAYEHHE OIMCATEIIbHOU,
CUCTEMATHU3HUPYIOIEH, 00BICHUTENBHON U MPOTHOCTHUECKON QYHKIUI (PU3NYECKOM

TEOPUU — MEXAHUKH, MOJICKYJIIPHOU (DPU3UKHU U TEPMOJIMHAMUKHU, POJIb (PU3NUECKON

TEOpUH B POPMUPOBAHUU MIPEACTABICHUN O (PU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MoAesied (U3MYECKUX Tel U MPOIECCOB
(sBICHUWI): WHEpHHAIbHAs cHCTeMa OTc4YéTa, abCoIOTHO TBEpAOE TeEJo,
MaTepuajgbHash TOYKA, PAaBHOYCKOPEHHOE JBWXKEHHE, CBOOOJHOE TMAaJeHHE,
abcoyroTHO yrpyras aedopmanius, adCOIIOTHO yIpyroe u aOCOJIOTHO HEYNpPyroe
CTOJIKHOBEHMS, MOJIEJIM Ta3a, >KUJAKOCTH W TBEPAOro (KPUCTAIMYECKOIr0) Tela,
UJICaJbHBIN Ta3, TOYEYHBIN 3aps, ONHOPOAHOE JIEKTPUUECKOE TOJIE;

pa3nuuaTh ycNnoBHUsS (TpaHULbI, O0JACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
NOHMMAaTh BCeoOLUi XapakTep (yHIAMEHTaJIbHBIX 3aKOHOB W OTPAaHMYEHHOCTH
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBACHATH MEXaHUYECKHE TIPOLIECCHl U SBJICHUS, HCIOJIb3YS
OCHOBHBIE TMOJIOKEHUS M 3aKOHBl MEXaHUKH (OTHOCHUTEIIBHOCTH MEXaHUYECKOIO
JBUKEHHS, (POPMYJITbI KHHEMAaTUKH PAaBHOYCKOPEHHOTO JBUKECHHUSI, TPEOOPa30BaHUS

[amunes 1g  CKOpPOCTM MW NEpeMelleHMs, 3akoHbl HblOTOHA, NpUHLHI
OTHOCHUTENBHOCTU | 'anmuies, 3aKOH BCEMHUPHOI'O TATOTEHHUSI, 3aKOHbI COXPAaHECHUS
UMITyJIbCA M MEXAaHWYECKOW DHEpPruu, CBSI3b pabOThl CWIbl C HM3MEHEHHUEM
MEXaHUYECKOM SHEPIruM, YCIOBHUS paBHOBECHS TBEPAOrO Tena), MHPHU HTOM
UCIIOJIB30BaTh MATEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3blBaTh YCIIOBUS
NPUMEHUMOCTH (U3MYECKUX 3aKOHOB: TMpeoOpa3oBaHuil [‘amuies, BTOporo u
TPETBErO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHs HMITYJbCA M MEXAHMYECKOU
DHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIIECCHI U SBJICHUS, UCIIONb3YSl OCHOBHBIE

nonoxkeHnss MKT u 3akoHBI MONEKYISIpHOW (M3HKU M TEPMOJWHAMUKH (CBS3b
JABJICHUS HACAIBHOIO Ta3a CO CPEAHEM KHHETHMYECKOW JHEPrueu TeIioBOro
JBIKEHHS M KOHLEHTpauued €ro MOJIEKYJ, CBsA3b TEMIIEpaTypbl BEIIECTBA CO
CpeoHEW KWHETUYECKOM HHEpPruer TEIUIOBOTO JABWXKEHUSI €ro 4YacTHull, CBS3b
JABJICHUSI MJICAIbHOTO ra3a C KOHIICHTPAlMEe MOJIEKYJl W €ro TeMIIepaTypoH,
ypaBHeHue MenzaeneeBa—Knaneilpona, nepBblid 3aKOH TEPMOAUHAMUKH, 3aKOH
COXpAaHEHHs DSHEPIUM B TEIUIOBBIX MpOIEccax), MpU OTOM HCIOJIb30BATh



MAaTeMaTUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaThb YCJIOBUSA IIPUMEHHMOCTH
ypaBHeHUs MeHeneeBa—KnanenpoHa;

aHAJIM3UPOBaTh M OOBACHATH DJJICKTPUUYECKUE SIBJICHUS, MCIONb3YsI OCHOBHbBIE
MOJIOKEHUSI M 3aKOHbl JJIEKTPOJUHAMUKH (3aKOH COXPaHEHHUsSl JJIEKTPUUECKOTO
3apsna, 3akoH KyJoHa, NOTEHIMAIBHOCTH AJIEKTPOCTATHUYECKOrO IOJISI, MPUHIAII
CYNEPIO3ULIMU JIEKTPUUYECKUX I10JIEN, IIPU ITOM YKa3blBas yCIOBUS IPUMEHUMOCTHU
3akoHa KysioHa, a Takke NPaKkTUYECKH BAKHBIE COOTHOILIEHHS: 3aKOHbI Oma Juis
y4acTKa Lenu M U1 3aMKHYTOM DJIEKTpUYEeCKOM 1enu, 3akoH JDxoynsa—Jlenua,
npasuia Kupxroda, 3akonsl @apanes 115 3JIEKTPOIN3a);

ONHKCHIBaTh  (U3UYECKHUE IPOLECChl U  SIBICHUSA, HCIOJIb3YsS  BEJIWYMHBIL:
[IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC T€JIa U CUCTEMBI TEJI, CUJIa, MOMEHT
CUJIbl, JABJICHHWE, IOTCHIMAIbHASA JHEPIrus, KMHETUYECKAs JHEPIUsl, MEXaHUYECKAas
dHEprus, paboTa CUibl, LIECHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHjla TSKECTH, CUIIA
YOPYTOCTH, CWja TPEHUsS, MOIIHOCTb, DHEPIUs B3aMMOJCHCTBHS Tela C 3eMIEN
BOJIM3M €€ TOBEPXHOCTH, SHEPrusl YNpyrou aedopManuu IMpY>KUHBI, KOJIHMYECTBO
TEIUIOThI, aOCONIIOTHAsI TeMIeparypa Teia, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSS
SHEPIUs UAEaIbHOI0 OJJHOATOMHOIO ra3a, padoTa ueaibHOIo ra3a, OTHOCUTENIbHAS
BIIQXXHOCTH Bo3ayxa, KII/[ naeasbHOro TEIIoBOro ABUIaTelis; dJEKTPUIECKOE TI0JIE,
HAIPSOKEHHOCTD JJIEKTPUYECKOTO IOJIA, HAIPSHKEHHOCTH IIOJS TOYEYHOIO 3apsiza
WM 3apsODKEHHOr0 Iapa B BakKyyMeé M B JHDJEKTPHUKE, MOTEHLMAN
IIEKTPOCTATUYECKOIO MOJIs1, Pa3HOCTD IIOTEHIUAJIOB, dJIEKTPOABUKYILAs CUJIA, CUJIA
TOKA, HaNOpsOKEHHWE, MOIIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOrO
KOHJICHCAaTOpa, CONPOTUBIEHUE YydacTKa LEeNu C  [OCIEAOBAaTCIbHBIM U
[apajuleJIbHBIM ~ COCMHEHUEM PE3UCTOPOB, DHEPIUs  DJIEKTPUUYECKOIO  IOJIA
KOHJICHCATOPa;

OOBSICHATH OCOOCHHOCTH MPOTEKaHWsS (U3MUECKHX SBICHHUI: MEXaHUYEeCKOoe
IBWKECHHUE, TEIUIOBOE [BIDKEHME YacTUL[ BEIIECTBA, TEIUIOBOEC paBHOBECHUE,
OpOYHOBCKOE JBIKEHHUE, AUPPYy3us, HCIAPEHUE, KUIEHUE U KOHJEHCAlus,
IUIABJICHUE U KPUCTAJLIN3ALMS, HAIIPABICHHOCTD TEIIONEPEadyH, dJIEKTPU3ALUS T,
HKBUITOTEHIIMAIIBHOCTh TOBEPXHOCTH 3aPSKEHHOTO ITPOBOIHUKA,

MIPOBOJNTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYMHBI OT JPYTOH C
WCIIOJIb30BAaHUEM IIPSAMBIX H3MEPEHUM, IPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(buKcUpOBaTh PE3yJIbTATHI IOJIYYEHHON 3aBUCUMOCTH (PU3NUECKUX BETUUYHMH B BUJIE
rpadukoB ¢ y4€ToM aOCONIOTHBIX IMOTPEIIHOCTEH W3MEpPEeHUH, NenaTh BBIBOJIBI IO
pe3ynbTaTaM UCCIIEI0BaHNUs,

NPOBOANTh KOCBEHHBIE H3MEpeHUs (M3MUECKUX BEIWYWH, MPH 3TOM BBHIOMPATH
ONTUMAJbHBIA METOJ HU3MEPEHMs, OLIEHUBATh AOCOJIIOTHBIE U OTHOCHUTEJIBHBIC
IIOIPELIHOCTH NPAMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOAUTH ONBITBI TIO NPOBEPKE NPEIIOKEHHOW THUIIOTE3bI: IJIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAJIbHYIO0 YCTAaHOBKY, aHaJU3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThI U JIE]aTh BBIBOJ O CTAaTyCe IIPEIJIOKEHHON TUIIOTE3B;



cOOJTIOIaTh MpaBMiIa 0€30MacHOTO TPpyAa MPHU MPOBEACHUH UCCIIEIOBAaHUIN B paMKax
y4e0HOTr0 SKCIIEpUMEHTA, IPAKTUKyMa U Y4eOHO-HCCIe0BATEIBCKON U MTPOESKTHOM
JESTENIbHOCTH C HCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB U J1abOpaTOPHOTO
o0opyI0BaHUS;

pemaTh pacu€THbIE 33aJauyd C SBHO 33JaHHON W HEABHO 3aJaHHON (PHU3MUECKOil
MOJIEJIbIO: HAa OCHOBAHHMM aHajM3a YCJIOBHsS OOOCHOBBIBATH BHIOOP (pu3MUecKon
MOJIEJIM, OTBEYarolle TpeOOBaHUSAM 3a/ay, MPUMEHATh (OPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTHM U TOCTyJaThl (U3MYECKHX TEOPUM MpH HCIOJb30BAHUU
MaTEeMaTHYECKUX METOJOB peIICHHs 3a/jad, MPOBOAWTH PACYEThl HAa OCHOBAHHUU
UMEIOIIMXCS JaHHBIX, aHAIM3HPOBATH PE3yJNbTaThl M KOPPEKTUPOBATH METOJIbI
peleHus ¢ y4ETOM MOJTyYEeHHBIX PEe3yJIbTaTOB;

peliaTh KauyeCTBEHHbIE 3aJaud, TpeOyrolue MNPUMEHEHUs 3HAHUW U3 Ppa3HbIX
pa3fenoB Kypca (QHU3MKM, a TaKKe HHTErpali 3HAHUM W3 JAPYTUX MpPeAMETOB
€CTeCTBEHHO-HAYYHOTO LIMKJIA: BBICTPAUBATh JIOTHYECKYIO IIETIOUKY PACCYKICHUM C
OIOPOii Ha U3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS;
UCIIOJIb30BaTh TEOPETHUECKUE 3HAaHUS sl OOBSICHEHHS OCHOBHBIX IPHUHIIUIIOB
paboThl M3MEPHUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOHCTB M TEXHOJIOTMYECKHX
IPOIIECCOB;

NOPUBOAUTH TPHUMEPHl BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(QHU3UKOB B
pa3BUTHE HAyKd, B OOBICHEHHE IMPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

aHAJIM3UpPOBaTh U OLIGHUBATh TMOCIEACTBUS OBITOBOM U MPOU3BOACTBEHHOMU
NeSITEIbHOCTH 4YeJIOBEKa, CBA3AHHOM C (U3WYECKHMMM TMPOLIECCaMM, C TO3UIHI
HKOJIOTMYECKOMN 0€301acHOCTH, peCTaBICHUN 0 paloHaIbHOM
PUPOIOTIONB30BAHNH, a TaKXE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUNW HAYKH U
TEXHOJIOTHH JIJISl JATbHEUIIIETO Pa3BUTHUS YEIIOBEUECKOTO OOIIECTBA;

OPUMEHATh pa3linyHble crnocoObl  padoTel ¢ uHpopMauued (pusmdeckoro
COZIep KaHUs C MCIIOJIb30BAaHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTUH, IPH
TOM HCHOJIb30BaTh COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOTMM JUISl TOHUCKA,
nepepaboTKu W TPEabsIBICHHUS Y4eOHOM W HAyYHO-TOMYJISIPHOM HH(pOpMaIuH,
CTPYKTYpUPOBAHHUS W HMHTEPHpPETAlMu HHPOpPMAINH, MOJYyUYEHHON W3 pa3IMuHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTy4aeMyr0 HH(POPMAaIIUIO U OLICHUBATh
e€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWUW, TaK U Ha OCHOBE aHaIM3a
UCTOYHHUKA HHPOpMAINH;

NPOSBIISATh OPraHU3allMOHHBIE W TO3HABAaTEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTEeHUs] HOBBIX 3HAHWW B TPOIIECCE BBHIMOIHEHHS MPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATENLCKUX padoT;

paboTaTh B IpyHne ¢ HCIOIHEHUEM DPA3IMYHBIX COLMAIbHBIX POJEH, MIaHUPOBATh
paboTy TpyNmbl, PAIMOHATBHO PACTIPEACNATh ACATEIbHOCTh B HECTAHIAPTHBIX
CUTyalusiX, aJeKBATHO OIICHMBATh BKJAJ KaXXJIOTO M3 YYACTHUKOB TPYMIbI B
pelleHne paccMaTpUBaEMON MTPOOIIEMBI;



e TMpPOSBIATH MOTUBALMIO K Oyaymend npodecCHuoHaNbHOM JI€ATENbHOCTH IO
CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOUIIs.

K xonmy oOydenus B I1 Knacce mpenMeTHbIE pe3yJibTaThl Ha YIUIYOJEHHOM YypOBHE
JIOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

e TMOHUMATh POJb (PU3UKU B SKOHOMUYECKOW, TEXHOJOTHYECKOH, COIMAIBHOU W
ATUYECKOH cepax AeaTeIbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU B COBPEMEHHO
HAy4YHOU KapTUHE MUPA, POJIb ACTPOHOMHUH B IPAKTUYECKOM ACSITEIBHOCTH YEIOBEKA
U JAIbHEHIIEM HAyYHO-TEXHUYECKOM pAa3BUTHM, 3HAYEHUE OINKMCATEIbHOM,
CUCTEMATHU3HUPYIOIEeH, 00BICHUTENBHON U MPOTHOCTHUECKON QYHKIUN (PU3NYECKOM
TEOPUH — 3JIEKTPOJAMHAMUKH, CIELUUATBbHOM TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOW
busuku, poiab Guznyeckol Teopun B GOPMUPOBAHUM MPEJICTABICHUN O (PU3UUECKOM
KapTUHE MUpa, MECTO (U3MUYECKOW KapTUHBI MHUpAa B OOIIEM DAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MTPEACTABIICHHUI O PUPOJE;

e pa3nMuaTh YCJIOBUA NPUMEHHUMOCTH Mojeiedl (U3HUecKuX Tel U THPOIECCOB
(sIBE€HUI): OJHOPOAHOE JJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE TOJIf,
rapMOHUYECKHE KOJieOaHUsl, MaTeMaTUYECKUNA MAasSTHUK, WUJCATbHBIN MPYKUHHBINA
MasITHUK, TapMOHUYECKHE BOJIHBI, UICAIbHBIA KOJI€OATEIbHBIM KOHTYp, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, ATOMHOTO Si/Ipa U KBAHTOBOM MOJIENH CBETA;

e pa3nuuaTh YCJIOBHs (TpaHHUIbl, OOJACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMAaTh BCeOOLU XapakTep (yHAAMEHTaIbHBIX 3aKOHOB M OTPAHUYECHHOCTD
WCIIOJIb30BaHMUs YaCTHBIX 3aKOHOB;

e AHAM3HUPOBATH U OOBSICHATH JIEKTPOMATrHUTHBIE MPOIECCHI U SABJICHUS], UCTIOIb3YS
OCHOBHBIE€ TIOJIO)KEHHMSI W 3aKOHBI DJJIEKTPOAMHAMUKH W CHELUAIBHOW TEOpUHU
OTHOCUTEIBHOCTH (3aKOH COXPAHEHUs AIEKTPUUECKOTr0 3apsaa, cuiia AMiepa, cuia
JlopeHnia, 3aKOH SJIEKTPOMATHUTHOW WHAYKUMH, mpaBuio Jlenma, cBsa3p JI/C
CAaMOMHIYKIIMU B DJIEMEHTE AJEKTPUYECKON LENU CO CKOPOCTHIO M3MEHEHUS CHUJIbI
TOKa, TOCTYJIAThl CIICIIMAIbHON TEOPUU OTHOCUTEIIBHOCTH DUHIIITEHHA);

e AHANM3UPOBATH M OOBSCHATH KBAHTOBBIC TPOIECCHl M SBICHUS, MCIIONb3YS
MOJIO’KEHHUSI KBAaHTOBOM (u3nku (ypaBHeHHe DuHIITeHA 1 poToaddexTa, nepBoiii
M BTOPOM TmOCTynarel bopa, MNpUHLMI COOTHOLICHHS HEONPEACIEHHOCTEN
['eit3enOepra, 3aKOHbI COXpaHEHHUs 3apsJOBOTO MU MAacCOBOIO 4YHCENl W DHEPruu B
AJIEPHBIX PEAKLHUAX, 3aKOH PAAMOAKTUBHOIO pacnaaa);

e ONHCHIBaTh (U3UUECKHE TPOLECCHl M  SBICHHS, HCIONb3YsS  BEIWYUHBL:
HaMpsHKEHHOCTh  3JIEKTPUYECKOr0 MOJs, MOTEHIMAT 3JEKTPOCTATUYECKOTo MO,
Pa3HOCTh NOTEHUMAJIOB, JJIEKTPOABUKYIIAS CUIa, WHIAYKIHUS MarHUTHOTO IOJ,
MarHuTHbBIA TOTOK, cwia AwmImepa, HHAYKTUBHOCTb, JJEKTPOABIKYIIAS CHUJa
CaMOMHAYKIIMH, SHEPTUSI MArHUTHOTO MOJISl TPOBOJHUKA C TOKOM, PEIATUBUCTCKUIMA
UMIYJIbC, TIOJHAs JHEPrus, SHEPTrus IOKOS CBOOOAHOW YACTUIIBI, SHEPTus U
UMIYyJbC (OTOHA, MACCOBOE YUCIIO U 3apsij SAApa, YHEPTHS CBSI3U AIPa;

e OOBICHATH OCOOCHHOCTH MPOTEKAHUS (U3MUECKUX SIBJICHHUM: 3JIEKTpOMarHUTHAas
WHIYKIUS, CAMOMHAYKIUSI, pE30HaHC, WHTEPPEPEHIMS BOJH, JAUPPAKIHUS,



JUCTIepCUsi, TIOJHOE BHYTPEHHEE OTpaxkeHue, (oTodnexTpuueckuid 3¢ dekT
(poroaddexr), anvda- u GeTa-pacnaasl saep, raMMa-u3IydeHue saep, pusndeckue
MPUHIIUIIBI CTIEKTPAJIbHOTO aHaIn3a U paboThI J1a3epa;

OTpENENATh HAPABJICHUE UHAYKIIMM MAarHUTHOTO MOJISI IPOBOAHUKA C TOKOM, CHJIBI
Awmriepa u cuisl JIopeHna;

CTPOUTH HU300pakKeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30M, U
pPacCUUTHIBATH €T0 XapaKTEPUCTHUKH,

MPUMEHSITH OCHOBOIOJIATAIOIIME ACTPOHOMUYECKUE TTOHSATHUSI, TEOPUU U 3aKOHBI JIs
aHanu3a U OOBSICHEHUS (PU3MYECKUX IMPOILIECCOB, MPOUCXOJAUIMX B 3BE3NAX, B
3BE3IHBIX CHUCTEMaX, B MEXKTAIAKTUYECKON cpeje; IBUKEHUS HEOECHBIX Tell,
9BOJIIOIIMH 3BE3 U BceneHHOM;

MPOBOAUTD UCCIEI0OBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH C UCTIOIb30BAHUEM
OpSAMBIX U3MEPEHUM, TPU O3TOM KOHCTPYHMPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yibTaThl MOJYYEHHON 3aBUCHMOCTH (U3HYECKUX BEJIMYMH B BHUJIE TpadUKOB C
y4ETOM aOCOJIFOTHBIX MOTPEITHOCTEN U3MEPEHUH, JieJaTh BHIBOJIBI IO pe3ysibTaTaM
VCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHHsS (U3MUECKUX BEJIWYUH, TPU STOM BHIOMpATH
ONTUMAJIbHBIA METOJT M3MEPEHUs, OLEHUBATh AOCOJIIOTHBIE M OTHOCHUTEIIbHbBIE
MOTPELIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH OMBITBI IO MPOBEPKE NPEIJIOKEHHOW THIIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT, COOUpaTh  JKCHEPUMEHTAJIbHYIO yCTaHOBKY, aHaJU3UPOBATH
MOJIyYEHHBIE PE3YIbTAThI U JENATh BBIBOJ O CTATYCE NPEIJI0KEHHOW TUIIOTE3bI;
OMMUCHIBATH METO/IbI TTOJIYYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

coOJI01aTh MIpaBuiIa 0€30MacHOro Tpy/Aa MPU MPOBEACHUH UCCIIEIOBAaHUN B paMKax
y4e0HOTr0 SKCIIEPUMEHTA, IPAKTUKyMa U Y4eOHO-HCCIEA0BATEIBCKON U MTPOESKTHOM
JEATEIBHOCTH C HWCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOWCTB U J1a0OPaTOPHOTO
000pyIOBaHUS;

pemaTh pacy€THhIC 3a/Jaud C SIBHO 33JaHHOM M HESBHO 3aJlaHHOM (U3HYECKOU
MOJICJIbIO: HAa OCHOBAaHMM aHAlM3a YCIOBUS BbIOUPATh (PU3UYECKHE MOJIENH,
OTBEUaloOUIMe  TpeOOBaHUSAM  3aJadyd,  NPUMEHATH  (POpPMYJBI,  3aKOHBI,
3aKOHOMEPHOCTH W TIOCTyJaThl (U3MYECKHX TEOPHUM TPH HCHOJIb30BAHUU
MAaTeMaTUYECKUX METOJIOB PEIIEHUs 3aJad, MPOBOAUTH PACUYETHI HA OCHOBAHUU
MMEIOIIMXCS JTaHHBIX, AHAJU3UPOBAaTh PE3YJbTAThl U KOPPEKTUPOBATH METOIbI
penieHus ¢ y4€TOM MOJyYEHHBIX pPe3yJIbTaToB;

pelaTh KAauyeCTBEHHbIC 3aJaud, TPEOYIOIIMEe NPUMEHEHUs 3HaHUM W3 pPa3HbIX
pasnenoB Kypca (U3MKH, a TaKkKe HMHTErpalliyd 3HAHUM W3 JIPYTUX IPEeIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA: BBICTPAUBATH JIOTUYECKYIO LIEMOYKY PACCYKICHHM C
OTIOPO Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;
UCTIONIb30BAaTh TEOPETHUECKUE 3HAHUS s OOBSICHEHHS OCHOBHBIX MPHUHIIUIIOB
paboThl M3MEPHUTENHHBIX MPUOOPOB, TEXHUUECKUX YCTPOHCTB M TEXHOJIOTHYECKHX
IIPOLIECCOB;



NPUBOIUTH TMPUMEPHI BKJIaJla POCCHHCKUX W 3apyOCKHBIX YUEHBIX-(QU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHM U TEXHOJIOTHUM;

aHAIM3UPOBaTh W OIICHWBATh TOCIEACTBUS OBITOBOM W TPOU3BOICTBEHHOU
JESATEIBHOCTH 4YEJIOBEKA, CBA3AHHOW C (PM3MUECKMMH MPOLECCAMU, C IO3MULMM
HKOJIOTUUECKOM 0€30IacHOCTH, IpeCTaBICHUN 0 palroHaIbHOM
IPUPOJIONONIB30BaHNH, & TaKXE Pa3yMHOM HCIOJb30BaHWU JOCTHXKEHUHW HAyKH U
TEXHOJIOTHH JIJIs 1ajbHEeHIIero pa3BuTUs 4eJI0BEYECKOro 00IECTBa;

NPUMEHATh  PA3IUYHbIE CHOCOOB paboThl ¢ uH(pOpManuend (U3HYECKOro
COJEPKAHUS C UCIOIb30BAHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHM, ITPU
TOM HCIOJIb30BaTh COBPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJOTHMH JUIsl TOUCKA,
nepepaboTKU W TPEabsBICHUS Y4eOHOM W HAyYHO-MOMYJISIPHOM HH(pOpMaIuy,
CTPYKTYpUPOBAHHUS W HMHTEPHpPETAlUU HHPOpPMAIUH, MOJYYEHHON W3 pa3iINYHbIX
UCTOYHUKOB, KPUTUUECKH aHAIIM3UPOBATH MOJIYy4aeMyr0 HH(POPMAIUIO U OLIEHUBATh
€€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHWW, TaK U Ha OCHOBE aHaJIN3a
UCTOYHHUKA UHPOpMAIUY;

NPOSIBIISATh OPraHU3allMOHHBIE W TI03HABATEIbHBIE YMEHHUS CAMOCTOSITEIBHOTO
IPUOOpPETEHUsI HOBBIX 3HAHUU B IPOLIECCE BBIMOIHEHMS MPOEKTHBIX U Y4eOHO-
UCCIIEIOBATENBCKUX padoT;

paboTaTh B Tpynne ¢ HCIOIHEHHEM pPA3IMYHBIX COLHUAIbHBIX POJEH, MIaHUPOBAThH
paboTy TpyNmbl, PAlMOHAIBHO PACIPEACTATh ACATEIbHOCTh B HECTAHJAPTHBIX
CUTyalusiX, aJeKBAaTHO OIICHMBATh BKJIAJ KaXXJIOT0 M3 YYACTHUKOB TPYMIbI B
pEelIeHrEe pacCMaTPUBAEMON MTPOOIIEMBI;

OpOSBIIATE MOTHUBALMIO K Oyaymied mnpodecCHOHANBHOM JIeATENbHOCTH IO
CHEIMATLHOCTSIM (PU3UKO-TEXHUUYECKOTO MPOQUIIS.
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OBIIEE KOJIMYECTBO YACOB 170 g 16
110 ITIPOI'PAMME
11 KJIACC
KoanyecTBo yacoB 3HeKTp0HHble
HaunmeHnoBaHue
Ne (uugposbIe)
pa3aejioB U TEM KonTpoJabhble [pakTuyeckue
n/n Beero o0pa3oBaTesibHbIEC
NnporpamMmasl patGoThI padoThl
pecypchl
Pazgea 1. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
1.1 M 14
ATHHTHOE Hose https://m.edso0.ru/39859¢f1
12 DneKTpoMarHuTHas 13 | bubnuotexa [JOK
' WHAYKIWS https://m.eds00.ru/39859¢f1
Hroro no pazneny 27
Pazaen 2. KOJIEBAHUS U BOJIHbBI
)1 MexaHndeckue 10 bubmuorexa [JOK
' KOJICOaHUS https://m.edsoo.ru/39859¢f1
29 DNIeKTPOMarHUTHBIE 15 bubnuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/39859ef1
MexaHndecKue u
2.3 3JIEKTPOMATHUTHEIC 10 1 bubmmorera TIOK
' p https://m.eds00.ru/39859ef1
BOJIHBI
bu6nuoreka [JOK
24 OnTuica 25 ! https://m.eds00.ru/39859ef1
Nroro no pazaeny 60




Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

bu6mmoreka [IOK
.1 T 1
3 Ocroet CTO > https://m.edsoo0.ru/39859¢f1
Hroro no pazgeny 5
Paznea 4. KBAHTOBAS ®U3UKA
41 KopnyckynsipHo- 15 bubmuoreka IIOK
' BOJIHOBOM JIyaJlu3M https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
4.2 Pusika aroMa > https://m.edsoo.ru/39859ef1
43 ®du3uKa aTOMHOTO si/ipa 5 bubmuorexa [JOK
' U DJIEMEHTAPHBIX YACTHLL https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 25

Pa3nea S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIEMEHTHI aCTPOHOMUH 12 bubnuorexa [JOK
' U acTpo(QU3UKU https://m.eds00.1u/39859%¢f1
Hroro no pazgeny 12
Pa3znen 6. PUBHUYECKHUI IPAKTUKYM
. bubnuorexa [JOK
A o 1 1
6 HSHACCKHH TPAKTHIM 6 6 https://m.edsoo0.ru/39859¢f1
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3anus u
00001IeHNE
MPEAMETHOTO
71 coZiep>KaHUs U OIbITa 15 bu6mmoreka [IOK
' JESATENILHOCTH, https://m.edso00.ru/39859¢f1
MpUOOPETEHHOTO TIPH
U3YYEeHUU Kypca (PU3NKU
10 — 11 xnaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 1
C3EPBHOC BpEMA 0 https://m.edso00.ru/39859¢f1
OBIIEE KOJIMYECTBO 170 4 16

YACOB I10 ITPOI'PAMME




HOYPOUYHOE IIVIAHUPOBAHUE

10 KITACC
KosmmyecTBo yacos
N DJIeKTPOHHbIE
/i Tema YpPOKa Kontpo IIpakTHye III/I(l)pOBbIe
Bceero JIbHbIC CKHe 06pa3OBaTe_]'[bH]-,le
padoTsl padoTbI pecypebl

1 O®uszuka — pyHIaMeHTaIbHas HayKa O bubmmoreka [JOK
MPUPOJIE https://m.edsoo.ru/1beef346

) HayuHblil MeTO/1 TO3HAHUS U METO/IbI bu6mmorexa [IOK
uccieoBaHus (PU3NIECKUX SBICHUIMA https://m.edsoo.ru/3a7fde29
ODKCIEPUMEHT U TEOPHS B IIpoliecce

3 no3HaHwus npupoasl. Habmronenne u bubmmorexa TIOK

PHPOAEL. https://m.edsoo.ru/34¢49931
IKCIIEPUMEHT B (PU3HKE

4 CrniocoOsl u3MepeHus: GU3NIECKUX bubnuorexa [JOK
BEJIIUYUH https://m.edsoo.ru/ca2def03
AOCOIIOTHAS M OTHOCUTENIbHAS

. bu6mmorexa [IOK
5 MOTPELIHOCTH U3MEPEHUIN
https://m.edsoo.ru/7f18fda3
bu3znyecKuX BEeTUIUH
MonenupoBanue B ¢pusuke. Poib u
MeCTO (PU3HKHU B POPMHUPOBAHUU
6 COBPEMEHHOM Hay4YHOU KapTHUHBI bubmorexa HOK
p y . P https://m.edsoo.ru/eabbded1
MUpa, B IPAKTUUYECKOM 1€ATEIbHOCTH
monen
Mexannueckoe aBmkenue. Cucrema

. orcyeTa. OTHOCHUTEITLHOCTD bu6mmorexa [IOK
MEXaHU4eCKOro ABvxkeHus. lIpsmas u https://m.edsoo.ru/e9a5202
oOpaTHas 3a/1a4il MEXaHUKHU
Panuyc-BekTop MaTepuanbHON TOUKH,
€ro MPOEKIIMU Ha OCH KOOPJAUHAT.

p P bubnuoreka [JOK
8 Tpaekropus. [lepemenienue.
https://m.edsoo.ru/30a108a5
Ckopoctb. X mpoekuuu Ha ocu
KOOpJIMHAT
PaBHOMEpHOE IPSIMOJIMHENHOE

9 nBwkenue. ['paduueckoe onvcanme bub6muoreka [IOK
PaBHOMEPHOTO MPAMOJUHEITHOTO https://m.eds00.ru/89ba7190
JIBIDKEHUS

10 CnoxxeHue nepeMeleHui u bubnmnorexa [JOK
ckopocrei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE BUIKEHHE.

1 MrHoBeHHasi CKOPOCTb. Y CKOPEHHE. bu6mumorexa [IOK
[IpsimonHENHOE NBUKEHUE C https://m.edso00.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue bubmuoteka [IOK
MPSMOJIMHEWHOTO JABUKEHHUS C https://m.eds00.ru/b7560bbf




[IOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe najeHue. Y CKOpeHHe
CBOOOIHOTO MaJeHUs. 3aBUCUMOCTD

but6mmoreka [JOK

13
KOOpAUHAT, CKOPOCTHU, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢c
BPEMCHH U UX Ipaduku

14 JIBmkeHue Tena, OpOIEeHHOTO 0T bubmmoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunerinoe n1BH>XEHUE.

JBro>KeHUE 10 OKPYKHOCTH. YTJIOBas
15 1 JTUHEHHAsA ckopocTh. Ilepuon u bubmorexa HOK
P - IEPHOA https://m.edso0o.ru/33196fbe
yactota. LleHTpocTpemMurensHoe u
MOJIHOE YCKOPEHHE

16 KonTponbhas paboTta o reme bubnmoreka [JOK
"Kunematuka" https://m.edsoo.ru/1242£32¢
[IepBb1ii 3akoH HproToHA.

17 HHepuumanbHble CHCTEMBI OTCUETA. bubnnorexa [IOK
[Ipuniun otHocuTenpsHOCTH ["anues. https://m.edsoo.ru/5a9¢e4a64
HewnHeprimaabHbIe CHCTEMBI OTCUETA

18 Cuia. PaBHOEHCTBYIOIIIAS CHJTIA. bubnmnoreka [JOK
Bropoii 3akon HeroTrona. Macca https://m.edsoo.ru/141d3837

19 B3anmopeiicteue Ten. TpeTuit 3akoH bu6nuoreka [JOK
HsroTona https://m.edsoo.ru/57dba505
ITpuHIMI CyTIEPHO3UITUN CHII.

20 meeHI/Ie 3ay aqua MIPUMEHEHHUE bubmorexa HOK

8 P https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBAJICHTHOCTh TPABUTAIIMOHHON U bubmorera [JOK
. P 1 https://m.edsoo.ru/9aba2b0a
WHEPTHOU MacChl

2 Cuia TSXKeCTU U YCKOpEHHUe bubnmnoreka [JOK
CBOOOIHOIO MaIcHUs https://m.edso0.ru/22757£26
JIBmKeHre HeOSCHBIX TE B UX

3 HCKYCCTBEHHBIX CITyTHHUKOB. [lepBas bu6nuorexa [IOK
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kemnnepa

4 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoma u BuIbI cut

P PHp bubmuoreka [JOK
TpeHus. JIBUKEHUE B )KUIKOCTH H

25 . https://m.edsoo.ru/1fa86499
rase ¢ y4éToM CHJIbI CONIPOTHUBIICHUS hitps://m.cdsoo.rw/2ch29676
cpenbl

26 Hasnenue. 'uapocrarnyeckoe bubnmnoreka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad

7 AGCOIOTHO TBEPOE TEJIO. bu6mumorexa [IOK
ITocTynarenbHOe U BpalaTeibHOe bubmuorexa [IOK




ABWIKCHUC TBCPAOTrO TCIa

https://m.edso00.ru/2b95d57¢e

MOMEHT CUIBI OTHOCUTEIHLHO OCH

but6mmoreka [JOK

28
BpaieHus. [1neqo cuiibl https://m.eds00.ru/653d3459
CrosxeHue CHII, TPHIIOKEHHBIX K
29 TBepaoMy Teny. LIeHTp TshkecTH Tena. bubnnorexa [JOK
VYcnoBust paBHOBECHS TBEPIOTO TENa. https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCcHS
but6mmoreka [JOK
30 Pemenue 3amau
s https://m.edsoo.ru/dc1caacO
31 KonTtponbhas paboTta o reme bubnmoreka [JOK
"Innamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574c¢
HNMnynsc MmaTepralbHON TOUYKH,
CHUCTEMBI MaTepUATIbHBIX TOYECK.
32 LlenTp Macc cucTeMBI MaTepHUAaIbHBIX bubmorexa [JOK
P p https://m.eds00.ru/4bb8294b
Touek. Teopema o IBHIKEHHUH LIEHTpa
Macc
Nmmynbsc cuibl U1 N3BMEHEHHE
33 UMITyJIbCa TeJla. 3aKOH COXPAHEHUS bubmorexa HOK
Y ' P https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTHBHOE ABHKEHUE
MoMeHT uMITyJibca MaTepuaIbHON
34 Touku. IIpencrasienne o coxpaHeHUU bubnnorexa [IOK
MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6mmorexa [IOK
35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
Pabota cuibl Ha MaioM U Ha
36 KOHEYHOM MEepEMEIIECHUN. bubnnorexa [IOK
['padpuueckoe npeacTaBiaeHne padOTHI https://m.eds00.1ru/913974c7
CUJIbI. MOIIHOCTh CHITBI
Kunernueckas sueprus. Teopema 00
37 M3MEHCHUHN KHHETUYCCKOU SHEPTUH bubmorexa HOK
. p https://m.edsoo.ru/9a5e2¢74
MaTepUaTbHOU TOYKH
IToTeHManbHbBIE U HEMTOTEHIIMAIbHBIE
38 cuisl. IloTeHuanpHas PHEPrus bubnnorexa [IOK
' prits. https://m.edsoo.ru/554bafcc
Bropas xocMuueckasi CKOpoCTh
Tpetbst KocMuYecKas cKopocTb. CBA3b
paboThl HEMOTEHITUAIBHBIX CHJI C
39 M3MEHEHHEM MEXaHHYECKON dHEPTUuu bubmorexa HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPrUn
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
40 Yy EE.)]ZHGHI/IC Bey If )J/'IJ'II/I 1 uacaabHOU bubmorexa IOK
P pHy https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
bubnuorexa [JOK
41 Konrponbnas padora no reme 1

https://m.edsoo.ru/474e7c4a




"3aKOHBI COXpaHEHHUS B MEXaHUKeE"

Pa3BuTHe npeacTaBieHHi 0 MpUpoae
Ter10Thl. OCHOBHBIE MOJIOKEHUS

but6mmoreka [JOK

42
MKT. duddyszus. bpoyHnosckoe https://m.edsoo.ru/b0a4445f
JIBIDKCHHUE
Crtpoenue 1a3000pa3HbIX, KUIKUX U
43 TBEPJIBIX TEJ. XapaKTep JABUKECHUSI U bubmorexa [OK
P L p pA https://m.edsoo.ru/c44d02¢e2
B3aMMO/JICUCTBHUS YaCTHI] BEIECTBA
Macca u pa3aMepsl MOJIEKYJI (AaTOMOB).
44 KOHqucho Bep ecTBa l_i]OC”E“OHHHa}I) bubmorexa HOK
- ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TernnoBoe paBHOBeCHE. bu6mmorexa [IOK
Illxana Ienbcus https://m.eds00.ru/0070d493
bu6mmorexa [IOK
46 P
CHICHHE a1t https://m.edsoo.ru/1531aba5
bu6mmorexa [IOK
47 " iras. I’
JICAIIDHBIH 143, § a30BDIC 3AKOHDI https://m.edsoo.ru/1deb2367
43 VYpaBHenue Menneneena- bubnnorexa [JOK
Knaneiipona. Pemenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcoutoTHas Temmeparypa. 3akoH bubnuoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 N3onporiieccel B uACaIbLHOM rase ¢ bubnuorexa [JOK
MOCTOSIHHBIM KOJIMYECTBOM BEIIICCTBA https://m.eds00.ru/68878d51
I'padpuueckoe npeacraBieHne
51 Hfog) OIIECCOB: i;(:)[Te Ma, U30X0pa bubmorera [JOK
pott ' pMa, pa, https://m.edsoo.ru/1344327b
n3zobapa
bu6mmorexa [IOK
52 0] MKT
CHOBHO® ypasHerue https://m.edso0o.ru/c8094721
bu6mmorexa [IOK
53 P
CHICHHE 3374t https://m.edso0.ru/10265a05
CBs13p a0COIOTHOM TeMIIepaTyphbl
TEPMOJIMHAMHYECKOU CUCTEMBI CO
54 CpelHEN KUHETUYECKON SHEPTUEN https://m.edsoo.ru/c38af875
MOCTYMATEIBbHOTO TEMIOBOrO
JIBIKCHHUS €€ YacTHI]
55 O06o01eHre u cucTeMaTru3aIus bubnuotexa [JOK
3HaHui mo reme "OcHoBel MKT" https://m.edsoo.ru/09d12{d8
56 KonTponbHas paboTta 1o reme bubnmoreka [JOK
"OcHoBel MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cuctema.
3ajanue BHSIIHUX YCIIOBUM a1t T
8 Y 8 A bubmuoreka [JOK
57 cucreMbl. BHeniHue 1 BHyTpeHHUE

napametpsl. [Tapamerpsr T/l cuctemsl
KaK CpeTHUE 3HAYEHUSI BEJIUYUH,

https://m.edsoo.ru/5f8d38a3




OIIUCHIBAIOIIUX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.

bubnmoreka [JOK
58 Camornpoun3BojbHas pejiakca T
MOTIPOHSBOTILHAA PEIt wist TA https://m.edsoo.ru/8ec5 1210
CHUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopens uaeansHoro rasa B
59 TepMOJIMHAMUKE. Y CIIOBUS bubmmorexa [OK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TON MOJIENH
VYpaBuenue MenneneeBa-Kianeitpona
60 Y BRIPQKEHHE 151 BHyTPECHHEH bubmorexa HOK
P a yp https://m.edsoo.ru/bal 178d0
SHEPTHUH
BeIpaxeHnue i1 BHyTpEHHEN SHEPTUU
61 OJTHOATOMHOT'O MIeaJbHOIO Ia3a. bubnuorexa [JOK
KBa3zucrarnueckre U HeCTaTUYECKHUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
OnemeHTapHas paboTa B
6 TepMOJMHaMUKe. Beruncienue bu6mmorexa [IOK
paboThI Mo TpaduKy mporecca Ha pV- https://m.edso0o.ru/741d5738
JIuarpaMme
Tennonepenaua Kak crocoo
63 W3MEHEHMS BHyTpeHHeH aHeprun T/] bubmorexa [JOK
TP p https://m.edso0.ru/3d734561
CUCTEMBI 0€3 COBepIIIeHUsT PabOTHI
64 KonBexkuusi, TEronpoBOAHOCTb, bubnuoreka [JOK
H3Iy4YECHUE https://m.edsoo.ru/157b54cd
KonnuaecTBo TeminoTel. TermoéMKOCTh
65 Tena. Y aenabHasi U MOJISIpHAst bubmuoreka [JOK
TEeMJI0EMKOCTH BellecTBa. Y JejabHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUSI TOTLIINBA
66 Pacuér xonmyecTBa TEIIIOTHI IPU bubmuoreka [JOK
Teonepenayde https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 amuabaTHOM MpoIIECCE. bubnmnorexa [JOK
[IepBblii 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonuuecTBo TEmnoTh U paboTa Kak
68 MEpbl U3BMEHEHUSI BHYTPEHHEN bubmorexa HOK
p yp https://m.edsoo.ru/b047alcd
sHepruun T]] cucremsl
BTopoii 3ak0H TepMOIUHAMUKY IJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bu6mumorexa [IOK
nporeccoB. HeoOpaTumocTsb https://m.edsoo.ru/c6f4f464
MIPUPOHBIX TTPOLIECCOB
70 [IpuHIUITBI AENCTBUS TEIIIOBBIX but6mmoreka [JOK
mamuH. KIT/] https://m.edso0o.ru/2¢945513
71 Maxkcumansaoe 3HageHne KIT. [ukir bubmuoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
72 Pemenue 3agau bubmuoreka [JOK




https://m.edsoo.ru/b3efal 8b

DKOJIOTUYECKUE ACIIEKTHI
HCIIOJIb30BAaHUS TEILUIOBBIX

bubmuoreka [JOK

73 .
nsurareneil. TernoBoe 3arpsi3HEHUE https://m.edsoo0.ru/9867aaa’7
OKPY’KaIOIIEH Cpebl

bubmuoreka [JOK
74 Pemenue 3amau
A https://m.edsoo.ru/c8¢70432
O0001IeHre ¥ cucTeEMaTH3 AU
75 3HaHuil o TeMe "TepMoarHaMUKa buGnnorexa [IOK
P ’ https://m.eds00.ru/28d62b3f
TennoBbie MaITUHBI
Konrponsnas padora no reme
76 "Tepmoaunamuka. TemioBbie bubmorexa OK
p | ' https://m.edsoo.ru/1b6e26¢5
MaITuHBI
[Tapoo6pazoBaHue 1 KOHICHCAITHS.
77 I/Iclr)Ia eII{)He Y KUTEHue. Y AeabHas bubmorexa HOK
p e https://m.edsoo.ru/6f8¢6777
TEIUIOTa MMapo0Opa30BaHUs
HachpIieHHbIe 1 HEHACHIIICHHBIE
napsl. KauecTBeHHas 3aBHCHMOCTD
IJIOTHOCTH M JaBJICHUS HACBHIIIICHHOTO

3 napa oT TeMIepaTyphbl, UX bubnnorexa [JOK
HE3aBHCUMOCTB OT 00bEMa https://m.edsoo.ru/f5¢17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTypbl KUTICHHSI OT JaBJICHUS B
YKUJKOCTH

79 BraxxaocTts Bo3yxa. AGCoOTHAS U bubnmnoreka [JOK
OTHOCHUTEJIbHAS BJIAKHOCTh https://m.eds00.ru/30ebbb79

bubmoreka [JOK

80 Pemenue 3amau

A https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramimueckue u
81 amop(HbIe Tena. AHU30TPONHS bubmmorexa LIOK
P ' P https://m.edsoo.ru/20a88a03
CBOMCTB KPUCTAJIOB
[InaBneHue u KpucTamIU3anusl.
82 VY aenpHas TemioTa IIaBICHUS bubmmorera [JOK
A ' https://m.edsoo.ru/6ee91e9f
CyO6numarust
Hedopmaruu TBEpIOTO TENA.

23 Pactsokenue u cxatue. CIBur. but6mmoreka [JOK
Mognyns FOura. IIpeaen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmaruit
TermmoBoe pacimpeHne KUIKOCTEN U

’4 TBEPABIX TEJI. AHTAPMOHU3M bu6muoteka LIOK
TEIUIOBBIX KOJIEOAHUN YaCTHIL https://m.edsoo.ru/7ba5edf2
BEIIIECTBA

g5 [Ipeobpa3zoBanue 3Hepruu B (pa3oBbIX bubmmoteka LIOK
repexo1ax https://m.eds00.ru/97a0672f

86 YpaBHEHHE TEIIIOBOTO OanaHca bubnuorexa [JOK




https://m.edsoo.ru/ab1521fb

Bbubnuoreka [JOK

87 Pemrenune 3agaq
a https://m.edsoo.ru/8ab7f40d
[ToBepXxHOCTHOE HATSHKCHHE.
28 Kanumnspusie sinenus. JlaBinenue bubnnorexa [IOK
O]l ICKPUBJICHHON MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
s)kusikoctu. @opmyna Jlamnaca
O0001IeHre ¥ cucTeEMaTH3 AU
29 3HaHWI o TeMe "ArperaTHbie bubmmoreka [JOK
cocTostHuA BemecTBa. Da3oBhIe https://m.edsoo.ru/0b52575¢
nepexoab”
Konrponbnas padora no reme
90 "ArperatHple COCTOSHHUS BEIECTBA bubmorexa LOK
p | ' https://m.edsoo.ru/7dc2a739
®dazoBbIe IEPEXOIbI
DeKTpu3aIus Te U €€ MPOSBICHHS.
DnekTpudeckuii 3apsan. JIsa Buaa
91 IJICKT pnqecxnx 3a pHILOBI[ bubmorexa [JOK
P P ' https://m.edsoo.ru/1aff445f
[TpoBOTHUKH, TUATECKTPUKH U
MOJTYTIPOBOTHUKHU
DneMEeHTapHBIN AIEKTPUUECKUM
92 3apsia. 3aKOH COXPaHEHHUS bubmmorera [TOK
AL P https://m.edsoo.ru/f49afd24
AIIEKTPUUECKOTO 3apsiaa
93 B3aumoneiictBue 3apsiaoB. ToueuHbie bu6nmoreka [JOK
3apsabl. 3akoH Kynona https://m.edso00.ru/445b7746
bubmuoreka [JOK
94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe none. Ero aeiicteue bubmuoteka [JOK
HA 3JIEKTPUYECKUE 3apsAIbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 3JIEKTPUYECKOTO
nosst. [TpoOusrii 3apsin. Jluann
96 HAPSHKEHHOCTH DIIEKTPUUYECKOTO bubmmorexa LOK
P P https://m.edsoo.ru/3dac6957
noJist. OJTHOPOTHOE PIEKTPUIECKOE
oJie
IToreHMaILHOCTE
97 3JIEKTPOCTATHYECKOTO TT0JIs1. Pa3HOCTD bubmmorexa LIOK
p ) https://m.edso00.ru/80021447
MOTEHITUAJIOB U HaIPSHKEHNE
[ToTeHuumanbHas sHEprus 3apsijia B
08 AJNEKTPOCTATUYECKOM I10JIE. bubnmoreka [JOK
[ToTeHnman 3JeKTpOCTaTUYECKOrO https://m.edsoo.ru/af5fa389
IOJISt
CBs13b HANPSHKEHHOCTH TOJIA U
99 a3HOCTHU MOTEHIIMAIOB I bubnnorexa [IOK
p https://m.edsoo.ru/df7a6838
AJNEKTPOCTATUYECKOTO MOJIS
100 [IpuniMn cynepno3unuun bubnmnoreka [JOK




IIEKTPUUECKUX IO

https://m.edsoo.ru/Ocfe4abc

101 Pemenue 3agau bubmorexa [OK
A https://m.edsoo0.ru/5a582263
102 [Tone Toueunoro 3apsna. [Tone bu6mmoteka [HOK
PaBHOMEPHO 3apsHKEHHON Chephl https://m.eds00.ru/b297b5c3
ITone paBHOMEPHO 3apsiKEHHOTO 10
103 00bémy mrapa. [Tone paBHOMEpHO bubmorexa [TOK
Y P i P . P https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOU TUIOCKOCTH
104 [IpOBOJTHHKH B 3JIEKTPOCTATUYECKOM bubnmoreka [JOK
nosie. Y CJIOBUE PaBHOBECHS 3apsiioB https://m.edsoo.ru/32405¢eab
105 JMnNeKTpUKY U TOTyIPOBOJHUKU B bubnnorexa [JOK
3JIEKTPOCTATUYECKOM IT0JIE https://m.edsoo.ru/060ebab5
Konaencarop. D1eKTpoEMKOCTh
106 KOHJICHCATOpa. DIEKTPOEMKOCTh bubmorexa HOK
A pa- P https://m.edso00.ru/845b4f73
MJIOCKOTO KOH/IEHCATOpa
107 [TapannensHoe coeAuHEHNE bubnuorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COCTMHECHUE bu6mmorexa [IOK
KOHJEHCAaTOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsHKEHHOTO KOHEHCaTopa bubmmorexa [TOK
p P A p https://m.edsoo.ru/73a34f18
bu6mmorexa [IOK
110 Pemienue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
11 JIBrKeHUe 3apsyKEHHOM YacTULIbI B bubmoreka [JOK
OZTHOPOJIHOM JJIEKTPUUYECKOM MOJIE https://m.edsoo.ru/8341d6ac
112 Pemienue 3agau
O06001IeHNEe ¥ CHCTeMaTU3aIUs
113 3HaHUH 10 TeMe "DIEeKTPUIECcKoe bubmmorexa [IOK
" P https://m.eds00.ru/5752603f
noJie
114 Konrponbnas padora no reme bubmuoreka [IOK
"DnekTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTOsSSHHBIN TOK.
115 YcnoBus CymiecTBOBaHUS bubmorexa HOK
v https://m.eds00.ru/233311b5
MOCTOSIHHOTO 3JIEKTPUYECKOT0 TOKA
116 Hcrounnku Toka. Hanpsbkenue n bubnuotexa [JOK
/1C https://m.edsoo.ru/0839al15
117 3akoH Oma A1 y4acTka Ienu. bubnmoreka [JOK
DIIEKTPUYECKOE COTIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh CONPOTUBIICHUS
118 OJHOPOJHOI'O IIPOBOJIHUKA OT €ro bu6muoteka LIOK

JJIMHBI U TUIOINAAU IMOICPEYHOro
CCUCHUA

https://m.edsoo.ru/95fcdf51

119

YJIGJ'H)HOC COIIPOTUBJICHHUE BEIICCTBA.

but6mmoreka [JOK




Pemenue 3agau

https://m.edso00.ru/437f8300

[TocnenoBarenbHOE, MApaILICIIBHOE,

bu6nmoreka [IOK

120
CMCIHARHOT COCAMHCIHC https://m.edsoo0.ru/236£7¢07
MIPOBOJIHUKOB
Pacuért pa3BeTBIEHHBIX
121 aNEeKTpUYecKux uenei. [IpaBumna bubmorexa [TOK
P i P https://m.edsoo.ru/1794¢f37
Kupxroga
but6mmoreka [JOK
122 P
ClieHHe sajat https://m.edsoo0.ru/3881b469
123 Pabora anexkTpuueckoro Toka. 3aKoH bubnmoreka [JOK
Hoxoyns —Jlenua https://m.edsoo.ru/a3605¢c5¢c
bu6nuoreka [JOK
124 P
CHICHHE sajat https://m.eds00.1u/6761bf0f
MOILIHOCTB 3IEKTPUUECKOTO TOKA.
125 TeroBasi MOIIIHOCTb, BbIACIsIEMast Ha bubmorexa HOK
Hl > BRI https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [{OK
126 Pemterte sanat https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpeHHEEe CONPOTUBIICHUE bubnuorexa [JOK
HCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon Oma a1 MOTHOU (3aMKHYTOMN) bubnmnoreka [JOK
ANEKTPUYECKON LENHU https://m.edsoo.ru/221{40fb
bu6nuoreka [JOK
12 P
9 | Pemenne sazat https://m.eds00.ru/3580b679
bubnuoreka [JOK
130 M
OIHOCTE MCTORHIKA ToKa https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 K
OPOTROE SAMBIKATIHE https://m.eds00.ru/54615632
132 Konnencarop B 11enu nocTossHHOTO bu6nuoreka [JOK
TOKa https://m.edsoo0.1u/3536813¢
bubmmoreka [JOK
1 P
33 cHicHne sajad https://m.edsoo.1u/4410cef0
134 Pemenue 3amad mo teme bubmoreka [JOK
"TTocTOsSIHHBIN AMEeKTpUYeCKuil TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau o teme but6mmoreka [JOK
"ITocTOSHHBIN ANIEKTpUYECKUI TOK" https://m.edso00.1u/744261b8
136 Pemenue 3amay no reme but6mmoreka [JOK
"TTocTOsSIHHBIN AMeKTpUYecKuil TOK" https://m.edsoo.ru/eb5d4687
O060011eHre U cucTeMaTu3alus
137 3HaHui 1o Teme "[locTosTHHBII bubmorexa HOK
. " https://m.edsoo.ru/bfd7a050
AIEKTPUIECKUIN TOK
138 Konrponbnas pabora no reme bu6muoteka LIOK
"ITocTOSHHBIN MEKTpUYECKUH TOK" https://m.edsoo.ru/1885ddf1
139 DneKTpruyecKasi MpoOBOANMOCTD bubnuotexa [JOK




Pa3IUYHBIX BEUIECTB. DJIEKTPUUECKUM
TOK B MeTajuiax. CBEpXIpPOBOIUMOCTh

https://m.edsoo.ru/da794295

DNEeKTpUUYECKUI TOK B pacTBOpax U

140 pacIuiaBax 3J€KTPOJIUTOB. 3aKOHBI bubmmoreka LIOK
https://m.edso0.ru/4b423491
®Dapanes U1 SJIEKTPOIN3a
. but6mmoreka [JOK
141 OnexTpuueckuil Tok B razax. [lmazma hits./m.eds0o.rw/92d92£76
142 DNEKTpUUECKU TOK B BAKyyMe. bu6muoteka LIOK
Bakyymubie iprOopbI https://m.edsoo.ru/2E+160
143 DIIEKTPUYECKUM TOK B bubnmoreka [JOK
MOJTYITPOBOJTHUKAX https://m.edsoo.ru/ab61c660
bu6nuoreka [JOK
144 MomynposoaHmKoBEIe MpHOOps! https://m.eds00.ru/83622200
Du3HYECKU NPAKTUKYM 110 TEME
"N3mepenue cuibl TOKa 1
HaIPsKEHUS B LEMU TOCTOSTHHOTO
TOKa [TPU TIOMOLIY aHAJIOTOBBIX U
145 UG POBBIX U3MEPUTENBHBIX bu6mmoteka [HOK
nprubopoB" mim "3HAKOMCTBO C https://m.edsoo.ru/5643ea56
I poBoH 1abopaTopueii mo huznke.
[Tpumeps! m3meperns GU3NIECKUX
BEJIMYMH IPY OMOIIH
KOMITBIOTEPHBIX JATYUKOB"
PuU3HYECKUI NPAKTUKYM 110 TEME
146 "N3yuenre HepaBHOMEPHOTO bubnmnoreka [JOK
JIBUKEHUS C LETBI0 ONTPEIEIICHUS https://m.eds00.ru/f6292f5f
MI'HOBEHHOM cKopocTH"
®uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHune yCKOpeHus npu
IPSIMOJIMHEMHOM paBHOYCKOPEHHOM
147 IBIDKEHUH 110 HAKJIOHHOM IUIOCKOCTH" bubmmorexa HOK
| https://m.eds00.ru/6960b6ef
nnu "HccnenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU ITPHU
PaBHOYCKOPEHHOM JBUKEHUU"
®u3HUECKU MPAKTUKYM IO TEME
148 "N3mepeHne yckopeHus: CBOOOHOTO bu6muoteka [IOK
nageHus" win "M3ydeHue nBrkeHus https://m.edsoo.ru/d1ea2402
Tesa, OpOIIEHHOT0 TOPU30HTAIBHO"
®u3HUECKUil NPAKTUKYM 10 TEME
"N3yueHne nBHUKEHUS Tena Mo
OKPY’KHOCTH C IIOCTOSIHHOM 110
149 MOJ1yJIIO CKOPOCTBIO" WIIN bubmorexa LTOK

"HccnenoBanue 3aBUCUMOCTH
nepuoja oopaleHust KOHH4eCKOro
MasiTHUKA OT €ro napaMmeTpos"”

https://m.edsoo.ru/bcf53514




DuU3NUECKU MPAKTUKYM 110 TEME
"N3Mepenne paBHOACHCTBYOIIEH
CHJIBI TIPH IBMDKCHHUH OpycCKa 1o

HaKJIOHHOM IJIOCKOCTH'" WJIn bubnuotexa [[OK

150 1 1
"[IpoBepka runoTe3sl 0 https://m.edsoo.ru/0b34db84

HC3aBUCUMOCTU BPECMCHU JABUIKCHUSA
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHE OT €r0 Macchl"

DuU3NYECKUN TPAKTUKYM T10 TEME
"HccneqoBaHue 3aBUCUMOCTH CUJT
YIOPYTrOCTH, BOSHUKAIOIIUX B MIPY>KUHE
U PE3WHOBOM 00pa3sIe, OT uX bu6nunoreka [IOK

151
nedopmarun" win "M3yuenue https://m.edsoo.ru/b55b81al

JIBIKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTHIO, IEPEKUHYTOMN Uepe3 JNETKUi
650K"

PU3HYECKUI NPAKTUKYM II0 TEME
"N3mepenue KodpPUIMEeHTa TPEHUS
110 BEJIMYMHE YTJIOBOTO
koa(pummenta 3aBucumoctu Frp(N)"
152 nnu "UcciaenoBanue IBUKEHUS 1 1
OpycKa Mo HaKJIOHHOM MIOCKOCTH C
MePEMEHHBIM KO3 UITUSHTOM

bu6mmorexa [IOK
https://m.eds00.ru/b83b1607

Tpenus" win "M3yuenue 1BUKEHUS
rpy3a Ha Bajly C TpeHHEM"

PU3NYECKU TPAKTUKYM I10 TEME
"HccnenoBanue yClIOBUI paBHOBECHS
TBEPAOTO TEJIa, UMEIOLLErO OCh
BpamieHus" win "KoHcTpynpoBanue bubnmnorexa [JOK

153
KPOHIITEWMHOB U Pac4€T CHJII https://m.edsoo.ru/4a04{4£7

ynpyroctu" wnu "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TENA,
HMMEIOIIETr0 TUIOIA/b OMOPhI"

®u3HYECKU NPAKTUKYM II0 TEME
"N3mepeHue uMIrysbca Tena mno
TopMO3HOMY IyTu" niu "M3mepenue
CHUJIBI TSTH, CKOPOCTU MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTHU CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS bubmuoteka LIOK

154
MMITyJIbCa TeJla C UMITYJIbCOM CUJIbI" https://m.edsoo.ru/856fb28e

nin "UccnegoBaHue cCOXpaHeHUs
UMITYJIbCA MPHU YIIPYTOM
B3aumoseicTeun" unu "M3mepenue
KMHETHYECKOW SHEPTHH TeJa 10
TOPMO3HOMY ITyTH"

155 DU3NYECKUN TPAKTUKYM I10 TEME 1 1 bubnmorexa [JOK




156

"N3y4yeHne n30TepMUYECKOTO
nporecca (PeKOMEHI0BaHO
UCIIOJIb30BaHUE LIUPPOBOI
nabopartopun)" wiu "M3ydeHune
M30XOPHOTO Tporiecca’ uin
"N3ydenne nzodbapHoro mpomecca'
wiu "lIpoBepka ypaBHEHUS
cocTostHUA"

DuU3NYECKUN TPAKTUKYM T10 TEME
"U3Mepenue yenbHOu
teroémkoctn" win "MccnenoBanue
mpoliecca OCThIBaHUS BElIECTBA" WIH
"UccnenoBanue aanabaTHOro
npouecca" unu "M3yuenune
B3aMMOCBSI3H SHEPTUU
MEXMOJIEKYIIPHOTO B3aUMOJICHCTBHS
Y TEMIIEPaTypbl KUIIEHUS KUAKOCTEN"

https://m.edsoo.ru/e0fe7e07

bu6nuoreka [JOK
https://m.edsoo.ru/2f2faa61

157

PuU3HYECKUI NPAKTUKYM II0 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIAPEHUS KUIKOCTEN" Win
"M3Mepenue y1enbHOU TEeTUIOThI
riaBieHus abaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX TTAPOB" WU
"N3mepeHune abCOMIOTHOM BIaKHOCTU
BO3JlyXa U OIIEHKA MacChl TapOB B
nomerniennn". 3mepenue

KO3 PUIIMEHTA TOBEPXHOCTHOTO
HATSKEHUS

bubmmoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

Pu3HYECKU NPAKTUKYM 10 TEME
"HaGmtonenue npeBpaieHust SHEpruu
3apsKEHHOI0 KOHAEHCAaTopa B
HHEPTHUIO U3TYUEHHUs CBETOMO0Aa" WK
"H3y4yeHne mpoTeKaHusl TOKa B LIETH,
cojiepxalieil KoHaeHcarop" uiu
"Pacrmipenienenue pazHocTH
MOTECHIUATOB (HAMPSHKEHUS ) IPU
MOCJIeI0BAaTEIbHOM COETUHEHUH
KOHJIEHCATOPOB"

bu6mmorexa [IOK
https://m.edsoo.ru/ec424377

159

Du3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" MU
"U3Mepenne yneabHOro
COIPOTHUBIIEHUS POBOIHUKOB" MU
"HccnenoBaHue 3aBUCIMOCTH CHJIBI
TOKA OT HAMPSHKEHUS [ JIAMITBI
HaKaJIuBaHUs"

bubnuoreka [JOK
https://m.edso0.ru/2b179d98




DuU3NUECKU MPAKTUKYM 110 TEME
"HaGmronenue anmexTpoau3a’ wim
"U3mepenue 3apsjia OJJHOBAJICHTHOTO

160 noHa" unu "MccrnenoBanue 1 1 bubnuotexa [[OK
3aBUCUMOCTH COMPOTHUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIiepaTypbl"”
unu "CHsITHE BOJIBT-aMIIEPHOM
XapaKTepUCTUKH 1uona"

PesepBHblit ypok. O000mIEHNE U
161 CHCTIe)MaTHSZpH}I 3HAHUH 110 TEME 1 bubmmorexa IOK
Y H" https://m.edsoo.ru/ed017d93
KunemaTtnka
PesepBHblit ypok. O000mIEHNE U
162 CI/ICTIe)MaTI/BZ pI/I;I 3HaHI/H7Ifl 10 TEME 1 bubmmorexa [IOK
. https://m.edso0.1ru/3149956b
"Imaamuka"
PesepBuriii ypok. O0001IEHHE 1
163 CI/ICTIe)MaTI/BZpI/I}I 3HAHUH 110 TEME 1 bubnmorexa [TOK
H https://m.edsoo.ru/0f9752ac
"CraTtuka TBEep0ro Tenaa"
PesepsHbiil ypok. O0001IEHE U
164 CI/ICTI;MaTI/I?,E}l/pI/ISI 3HaHI/II;IH 10 TeME 1 bubmmorexa HOK
. https://m.edsoo.ru/6¢0df9¢cc
"3aKOHbBI COXpaHEHHUs B MEXaHUKe"
PesepBHbIit ypok. O60011eHE U

165 CHCTEMAaTH3allus 3HAHUM 110 TeMe | bubmoreka [JOK
"OCHOBBI MOJIEKYJISIPHOKUHETHUECKOI https://m.edsoo.ru/de148976
teopun"

PesepBHbIit ypok. O6001IeHNE U

166 cHUCTeMaTH3alus 3HaHUM 110 TeMe | bubmoreka [JOK
"Tepmonunamuka. TeroBbie https://m.edsoo.ru/Obcc77¢l
MaIIuHe!"

Pezepublit ypok. O6001menue u

167 CHCTEMATHU3aIUs 3HAHUM 10 TEME 1 bubmoreka [JOK
"ArperatHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5¢91
®da3o0BbIe IEPEX0Ibl"

PesepBusblii ypok. O0001IEHHE U
168 CI/ICTIe)MaTI/I?»ZpI/I}I 3HAHUH II0 TEME 1 bubmorexa OK
" H " https://m.edsoo.ru/f2381c0c
DNEeKTpUYECKOE NoJIe
PesepBHbli ypok. O000mIEHNE U
169 CI/ICTI;MaTI/ISZ pym 3HAHUH 110 TEME 1 bubmmorexa OK
EI . https://m.edsoo.ru/3caebdal
"TIocTOSHHBIN MEKTpUYECKUil TOK"
PesepBuniii ypok. O0001IEHHE U

170 CI/ICTIe)MaTI/BZ pI/ISI 3HaHI/II;IH 110 TeMe 1 bubmorexa LOK

" . " https://m.edsoo.ru/cc7681d4
Toxu B pa3nmu4HbIX cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME




11 KUIACC

KoauuecTBo yacos

N Kontp DJIeKTPOHHbIE
W Tema ypoxka OJILHBI Mpaktuy | UHQpoOBbIE
Bcero e eckmne o0pa3oBaTe/IbHbIE
padot padoThbI pecypebl
bl
BiauMmoneiicTBHe MOCTOSHHBIX
1 MarHuTOB U IIPOBOJHUKOB C TOKOM 1 bubmorexa [OK
poBOA ' https://m.edsoo.ru/487a8593
MarunutHoe nosue. ['unoreza Ammnepa
BekTop MarHuTHO#N MHIYKIIAH.
2 [Tpun pI/Il'I CynepIio3u EZ NLIIaFHI/ITHLIX 1 bubmmorexa LHOK
p ULI yrep t . https://m.edsoo.ru/4clabccb
noJsiei. JIMHUM MarHUTHOU MHIYKIIUN
3 MarsuTHoe 1osie NpoBOJAHUKA C 1 bubmuoreka [JOK
TokoM. OnbIT Ipcrena https://m.edsoo.ru/d35d5262
4 Cunia AMriepa, e€ HanpaBJICHUE U | bubnmnoreka [JOK
MOJYJIb https://m.edso0.ru/26d9c5ba
bubnmoreka [JOK
5 Pemenue 3aaa 1
HICHHAC 3aAaT https://m.edsoo.ru/a37a0c21
6 [Ipumenenne 3akoHa Amiepa. 1 bu6muorexa [IOK
DJIeKTpOU3MEpHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, e€ HanpaBJIeHUE U
7 MOZYJIb. JIBHKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUIIBI B OJTHOPOTHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
oJje
bubmoreka [JOK
8 P 1
CHICHHE 3akad https://m.edsoo.ru/504e98c7
bubnuoreka [JOK
9 Pa6 JI 1
ab0Ta ChH! Soperia https://m.edsoo.ru/d5 18bedb
bubnuoreka [JOK
10 Pemenue 3ama 1
HICHHAC SaAaT https://m.eds00.ru/93617bd9
MarsuTHOE I10JI€ B BEIIECTBE.
11 deppoMarHeTUKy, napa- u 1 bubmmorera [IOK
PP > Hap https:/m.edso0.ru/30£9608
JHaMarHeTUKU
OCHOBHBIC CBOMCTBa
12 deppomarneTukoB. [Ipumenenue 1 bubmmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(dbeppoMarHeTHKOB
13 Pemenue 3agau no reme "MarautHoe ) but6mmoreka [JOK
mmoJie" https://m.edso0.ru/5b55¢307
14 Pemenue 3agau mo reme "MarautHoe | bubmuoreka [JOK
roje" https://m.edsoo.ru/41c4ae8a
SIBIIEHUE DIEKTPOMArHUTHOU
15 naaykinnu. [loTok BekTopa 1 bubmmorera [IOK
A y P https://m.edsoo.ru/b3efalcl
MarHUTHOW MHTyKIIUH
16 O/1C nnaykunu 1 bub6muorexa [IOK




https://m.eds00.ru/48150bd8

3aKoH 3JIEKTPOMAarHUTHOW UHTyKIIUU

Bbubnuoreka [JOK

17
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe noie. Toku but6mmoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHIYKIUU B IBUKYIIMXCS bubnuotexa [[OK
MPOBOTHUKAX https://m.edsoo.ru/0235¢c02
bu6nuoreka [JOK
20 P
CILICHAC 3a/1at https://m.edsoo.ru/4dfda618
but6mmoreka [JOK
21 IT JI
PaBuiIo JicHHa https://m.edsoo.ru/bbc22726
NunyktuBHoCcTh. Katymnika
22 WHIYKTUBHOCTH B IIENTH TOCTOSHHOTO bubmmorexa [OK
y H https://m.edsoo.ru/621eae9d
TOKa
” SABnenne camonnaykuuu. OJ1C bubnmnorexa [JOK
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJISt KaTyIIKU bubnmoreka [JOK
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe https://m.edsoo.ru/b3c0adl1
bubmuoreka [JOK
2 P
> CHICHHE saad hitps://m.eds0o.ru/88f69d2b
26 O0600611eHre U cucTeMaTu3anus bubnmnoreka [JOK
3HaHUU 10 TeMe "DneKTpoauHamMuKa" https://m.edsoo.ru/76484025
7 Kontponbhas paboTa o reme bubmuoreka [JOK
"OnekTpoauHamMuKa" https://m.edso0o.ru/8ae09b98
Konebarenbnas cucrema. CBOOOIHBIE
28 kose0anus. 'apMoHHnYecKue bubmorexa LHOK
P https://m.edsoo.ru/7c1db385
KoieOaHus
29 Kunemarudeckoe U TUHAMHUYECKOE bubmmoreka [JOK
OIIMCaHHeE KOeOaTeIbHbIX IBIKEHNI https://m.edsoo.ru/87ce9498
DHepreTuueckoe onvucanue. BoiBoj
JTUHAMUYECKOTO OIHUCAHUS
30 TapMOHHYECKHUX KOJIEOAHUH U3 UX bubnnorexa [IOK
P hitps://m.eds0o.ru/e3¢99692
HHEPTreTUYECKOTO U KHHEMATHIECKOTO
OIMCAHUS
bubnuoreka [JOK
31 A a a3a KojieOanuii
MILTHTY 1 1 § KOJCOARIH https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJIeOaAHHIA.
[lepuox MaibIx cBOOOIHBIX
32 Ko§e6aim71 MaTeMaTI/I‘-JIIeCKOFO bubnnorexa [IOK
https://m.eds00.ru/e0399319
MasTHHKA. [leproa cBOOOHBIX
KOJIeOaHMI MPYKUHHOTO MasiTHUKA
1 3aryxaromue KoneOaHusl. bubnmnoreka [JOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
34 ABTOKOJICOaHUS bubmuoreka [JOK




https://m.edsoo.ru/6add2644

Bbubnuoreka [JOK

35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
Ypok-koHpepeHius "MexaHnyecKue
36 K:ne6aHHs(1b BpM 3BIKAJIbHBIX buGnuorexa [IOK
'}'l https://m.edsoo.ru/8ef587be
MHCTPYMEHTaX
O0001IeHNE ¥ CHCTEMATH3AIUS
37 3HaHWU# 110 TeMe "MexaHHuYeCKHe bubnmorexa [IOK
https://m.edsoo.ru/eb84182f
KoseOanus"

18 DIIeKTpOMarHuTHBIE KOJIeOaHusI. bu6muoteka [HOK
KonebarenbHbIi KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b

39 aMIUIATY/IbI 3aps/ia KOHAEHcaTopa ¢ bubmuorexa [JOK
aMIUIUTYI0M CUJIbI TOKA B https://m.eds00.ru/093f9afl
KOJIe0aTeIbHOM KOHTYpe

40 3aK0oH COXpaHEHUs YHEPTUU B bubnuorexa [JOK
UJICaJIbHOM KOJIe0aTelbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue 3JeKTPOMarHuTHLIE

41 KOJI}e,6aHI/III$II Brem ;cp CHHBIC bubnnorexa [IOK

- DA https:/m.eds00.ru/5¢668619
ANIEKTPOMATrHUTHBIE KOJIEOAHUS
[Tepemennsbiii TOK. Pe3nctop u
42 KOHJIEHCATOP B IIeH IIEPEMEHHOIO bubnmorexa [IOK
a pB I p https://m.edsoo.1ru/84836152
TOKa

43 Karyika HHIYKTUBHOCTH B LIENIH bubanorexa [IOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af

44 3akon Oma AJis 3JIEKTPUIECKOM 1eTH bubnmnoreka [IOK
TIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MonHoCTh NEPEMEHHOI0 TOKA.

45 AMIIMTYIHOE M ACHCTBYIOIIEE bubmmorexa LIOK

A a Yot https://m.edsoo.ru/lcac6cédc
3HAYCHHUE CHJIbI TOKA M HAMPSIKEHUS

46 Pe3oHanc B diIeKTpHUYECKON 1IeTTH bubnnorexa [IOK

P i https://m.eds00.ru/087506df
bubmmoreka [JOK

47 | Pemerne sazat https://m.edsoo.ru/al 6836a4
WneanpHpiit TpaHcopmaTop.

48 HHOI/IL’;BO CTBOp ne q:a I;qa Hu ’ bubmorexa LIOK

p A > Tepelt . https://m.edsoo.ru/f97418ae
MOTpeOICHUE DIIEKTPUUECKON IHEPTUHU
OKOJIOTMYECKHE PUCKU TIpU
MIPOM3BOJICTBE RJICKTPOIHEPTHH.
49 Kp JIBT 2 I/ICHOJ‘ILBO]faHI/IHp buGnnorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
3JICKTPOIHEPTUH B TIOBCEAHEBHOM
JKU3HHA
50 Pemenue 3agau bubmmoreka [JOK




https://m.edsoo.ru/ee6677ed

Bbubnuoreka [JOK

51 P
CILICHAC 3a/1ad https://m.edsoo.ru/7cab59{8
O0001IeHEe ¥ cUCTEMAaTH3aIHUS
52 3HAHMM 10 TeMe "DIEeKTPOMATHUTHBIE bubmorexa LIOK
" p https://m.edsoo0.ru/401024a9
KoeOanust
53 MexaHH4eCKUe BOJIHBL. bu6nuoreka [JOK
XapakTepuCTUKA MEXAaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH bubmorexa HOK
https://m.edso0.ru/d9ae1000
bubmuoreka [JOK
55 3ByK. X
BYK. AdpAKTCPUCTHIH 3BYKa https://m.edso0.ru/138b6109
56 WudpazByk u ynerpazsyk. [llymosoe bubmuoreka [JOK
3arpsI3HEHUE OKPYKAIOLIEH Cpe/Ibl https://m.eds00.ru/7380038f
bu6mmorexa [{OK
57 P
ClLICHHe 31t https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMarHUTHBIC BOJTHBI. bubmoreka [JOK
H3nydeHue 31eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprust JIEKTPOMArHUTHHIX BOJIH. bu6nuoreka [JOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[IIxana 31MEeKTPOMArHUTHBIX BOJIH.
60 [TpumMmeneHne 31eKTPOMAarHUTHRIX bubmorexa LHOK
p P https://m.edsoo.ru/49bel1{9e
BOJIH B TEXHUKE U OBITY
[IpuHUHUIIBI paTuOCBA3U U
61 TeneBuacHud. Paguonokamus. bu6mmorexa [IOK
DIIeKTPOMarHUTHOE 3arpsi3sHEHUE https://m.eds00.ru/9f9611{8
OKpY’Karollen cpebl
6 KonTponbHas paboTta 1o reme bubmuoreka [IOK
"Konebanus v BOJIHEL" https://m.edso00.ru/4£7985a0
63 Cgert. 3aKOH MPSIMOJIMHEHHOTO bubnuoreka [JOK
pacrpoCTpaHEHUs CBETa https://m.edso0.ru/f9566406
Pemenue 3ana4 Ha npuMeHeHHE
64 3aKOHAa MPSIMOJIMHEHNHOTO bubmorexa HOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEHUsl CBETa
65 OTtpaxenue ceta. [Lmockoe 3epkaio. bubnmoreka [JOK
Cdepuueckoe 3epkayio https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOTIOTHBIN U
OTHOCHUTEIBHBIN ITOKa3aTeNhb
66 npenomieHusd. IlomHoe BHyTpeHHEE bubnnorexa [IOK
p ’ . yIp https://m.edsoo.ru/bc2e55¢cd
oTpaxxeHue. [IpenenpHbIi yroa
MOJIHOTO BHYTPEHHETO OTPAYKEHUS
Pemienue 3a1au Ha npyUMeHEHUE
bubnuoreka [JOK
67 3aKOHOB OTPAXEHUS U IPETOMIICHUS

CBCTa

https://m.eds00.ru/49d830a9




Xon nydeit B mpusme. Jucnepcus

bubnuoreka [JOK

68 cBera. CI0XHBII cocTaB O€JIoro hitps://m.cdsoo.ru/dSe]c3be
cBeta. IIBer
69 JInn3pl. DOKYCHOE pACCTOSIHUE U bubnmnorexa [JOK
OIITHYECKasl CHUja JIMH3bBI https://m.eds00.ru/60441359
70 [TocTpoenne n300pakeHMit B IMH3aX bubnmnorexa [JOK
U UX CUCTeEMaX. YBEJIUUEHNUE TUH3EI https://m.edsoo.ru/bb53b1d5
Pemuienue 3a1ay Ha mocTpoeHUe
71 A300paKEeHUH, I10JIy4YaeMBIX C bubmorexa [IOK
p ’ y https://m.edso0.ru/5a868109
IIOMOIILIO JIUH3
72 I'ma3z xak onTuyeckas cucreMa bubmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pewenune 3anau. Ilpenensr
73 IPUMEHUMOCTH F'€OMETPHUUECKON bubmmorexa HOK
p p https://m.edsoo.ru/cd174al10
ONTHUKH
74 CKOpOCTh CBETA U METO/IBI €€ bubmuorexa [JOK
U3MEpEHHUs https://m.edsoo.ru/f32aab06
bubnuoreka [JOK
75
Jlucnepens ceta https://m.edsoo.ru/lel6ccbe
bu6mmorexa [IOK
76 J4|
HTepdepeH s cBeTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOYHUKH. Y CIIOBHS
77 HAOJIIOAEHUS MAKCUMYMOB U bubmmorera [TOK
& y https://m.edsoo.ru/c6416d48
MHUHHUMYMOB
bubmuoreka [JOK
P
8 CHICHHE 33721 https://m.edsoo0.ru/3061de2b
bu6mmorexa [IOK
79 I1
PMMCHCHHE HHTCphepeHIIn https://m.edso00.ru/668edbc8
bu6mmorexa [IOK
80
Audppaxuns caera https://m.edsoo.ru/12ed04b5
81 JudpakmuonHas pemérka. Y ciaoBue bubmuoteka [JOK
HaOII0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bu6mmorexa [IOK
82 P
CHICHHE 3a7aq https://m.edsoo.ru/d58c411a
23 [Toniepe4HOCTH CBETOBBIX BOJIH. bub6muorexa [IOK
[Tonsipuzanus ceeta https://m.edsoo.ru/e9890fe9
bubnuoreka [JOK
84 P
CLICHHC 3a]1a4 https://m.eds00.ru/c56¢8158
85 CBeTOBBIE SIBJIEHUS B IIPUPOJIE bubmorexa [OK
pHpoZ https://m.edso00.ru/0b36363d
26 O06o00mIeHNe U CHCTeMaTH3aIUs bubmmoreka [JOK
3gaHui 1o teme "Onruka" https://m.edsoo.ru/8a14748b
27 KonrtponbHas padora no reme bu6mumorexa [IOK

«OnTukay

https://m.edsoo0.ru/82315dd4




I'panuLBl IPUMEHUMOCTH
KJIACCHYECKOU MEXAHUKHU. 3aKOHBI

bu6nuoreka [JOK

88
3IIEKTPOJVHAMUAKA W TPUHIIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEIBLHOCTH

29 [TocTynats! ciennaibHON TEOPUU bu6mmorexa [IOK
OTHOCHUTEJIBHOCTH https://m.edso0.ru/c56f05¢cb
IIpocTpaHCTBEHHO-BpEMEHHOM
uHtepBall. [IpeobpazoBanus Jlopenna.

90 VYcnoBue NpUYMHHOCTH. bubnmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHHe BPEMEHU U COKpalleHHE
JUINHBI

91 DHeprusi U UMIYJIbC PEISITUBUCTCKOM bu6mmoteka [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs3b MaCChI C SHEPTUEH U

92 AMIYJIbCOM PEJIITUBUCTCKOMI bubnmorexa [IOK

y P hitps://m.eds0o.ru/b6258ffa
YaCTHUIIbI. DHEPTHUS TTOKOS
93 PaBHOBECHOE TEIIIOBOE U3ITYUECHUE bubmmorexa [{OK
y https://m.edsoo.ru/f54035a5
but6mmoreka [JOK
4 B

? 3axon cmemenm Buwa https://m.edsoo.ru/1c5{f752

95 I'mnoTe3a M. Ilnanka o kBaHTax. bubmmoreka [JOK
DoToHBI https://m.edsoo.ru/a5{fa218

bubnuoreka [JOK
6

? OHEPIHA M MMIYIIHC POTOHA https://m.edsoo.ru/7fb307ec

97 ®oroaddext. OnbiTot A. T bubmmoreka [{OK
CroneroBa. 3akoHbI poTorddekra https://m.edso0.ru/8c68e¢5b9
YpaBHeHue DUHIITEWHA 15

98 dotordpdexra. "KpacHas rpanumna” bubmmorexa [OK

- BP paHmi https://m.edsoo.ru/01ef4556
dororddekra

99 Hasnenue ceera. Onwitel 1. H. bubnmnoreka [JOK
JleOeneBa https://m.eds00.ru/64b41966

bubmoreka [JOK

100 B i

OJIHOBBIC CBOHCTBA HaCTHH https://m.edsoo.ru/f59cfcec
Boansl e bpoina. /[iinHa BOIHEL e
101 b oﬁﬂﬂlll/l aI;Me Bl f6HaCTH ! bubnnorexa [IOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKATN3aIUN JBKYIIECHCS YaCTHITBI
102 KopnyckynspHO-BOJIHOBOM yainu3m bubmorexa HOK
PHyCKy AP o https://m.edsoo.ru/8ccab62a

103 Judpakius 37eKTPOHOB HA bu6nuoreka [JOK
KpUCTaJlIax https://m.edsoo.ru/30dbal8¢c
Crneuunguka usmepeHuit B

but6mmoreka [JOK
104 Mukpomupe. COOTHOLIEHUS

HeonpenenéHuocrei I'eitzendepra

https://m.edso0.ru/65783dec




bu6nuorexa [JOK

105 P
CUICHHE rpadpiHeckiX saja: https://m.edsoo.ru/e70195bd
N but6mmoreka [JOK
106 P
CUICHHE PacteTHHIX 3a/ad https://m.edsoo.ru/ee9b3182
KoHTponbHas paboTta 1o Temam: ubs 1OK
noIMoTeKa
107 "O CTO", "K -
CHOBB{, ’ "()pHyCKyJI;IpHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JyaJlu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOSHUS
108 aroMma. [ImanerapHas Mojienb aToma bubmorexa [IOK
. P s https://m.edso00.ru/312b750a
Pezepdopna
bubnuoreka [JOK
109 IToctynatel bopa
TYTaTRl bOp https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHEi bubmmoreka [JOK
3HEPTUHU aToMa BOJIOpoAa https://m.edsoo.ru/cf74bl1a
11 CrnoHTaHHOE ¥ BBIHYKIECHHOE bubnmnoreka [JOK
U3JIyYEHUE CBETa https://m.edsoo.ru/f945d85¢
bu6nmoreka [JOK
112 J
asep https://m.edsoo.ru/2288a0c4
Hyxnonnas monuens siapa
13 I'eitsenoepra-MBanenko. 3apsn u bu6muorexa [IOK
MacCcoOBO€E YUCIIO sapa. M30Tomnsl. https://m.edsoo.ru/34adaSde
PagnoaktuBHOCTH
3aKOH paJMOaKTUBHOIO pacnajia.
CBolicTBa MOHU3UPYIOIIETO
114 H3Iy4YCHUS BJ‘II/ISIIEI/}IIG B bubmorexa HOK
Y ' https://m.edsoo.ru/aab98bef
PaIuOaKTUBHOCTH HA KUBBIC
opranu3msl. JlozumeTrpus
DHeprusi CBA3U HYKJIOHOB B sJIpe.
Snepubie cunbl. JledekT Macchl sapa.
S nepubie peakuuu. SaepHeie
115 SaIfTo BIpH :6neMLi1 I:'[ aBJISIEMOTO bubmorexa [IOK
peaKToprl. 11p yrp https://m.edsoo.ru/ff1758d0
TEPMOSIZICPHOTO CHHTE3A.
DKOJIOTHUECKHUE aCTICKThI Pa3BUTHUS
AJIEPHOU DHEPIETUKHU
Metoabl perucTpanuu u
MCCJICIOBAHMS DJIEMEHTAPHBIX
yactull. DyHnameHTanbHbIC
116 B3auMOJIecTBUA. bapuoHbl, ME3OHBI buomorexa [IOK
s - 23 ’ https://m.edsoo.ru/1ac08a5b
u nentousl. [IpeacraBnenue o
CranpaprtHoil Monenu. KBapk-
[JIFOOHHAs! MOJIETb aJJPOHOB
®wuswnka 3a npeaenamu CTaHIapTHOM
117 Mozaenu. TéMHast maTepus U TEMHas bubmuorexa [JOK

sHeprus. EnquncrBo pusznueckoit
KapTHUHBI MUPA

https://m.edsoo.ru/c026£d37




118

JTansl Pa3sBUTHA aCTPOHOMUMU.
3Ha4YeHNEe aCTPOHOMUHU

bubmmoreka [JOK
https://m.edsoo.ru/ad73e145

[TpruMeHUMOCTh 3aKOHOB (PU3UKH 115
00BSICHEHUS IPUPOJIBI KOCMHYECKUX

bu6nmoreka [JOK

119
00BEKTOB. MeTOIbI aCTPOHOMHYECKHUX https://m.eds00.ru/39c¢44028
HCCIICIOBaHUI
CoBpeMeHHbIE ONITHYECKUE
120 TEJIECKOIIBI, PAIUOTEIICCKOIIBI bubnmorexa [IOK
- bal ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3sé3anoro Heba. Co3se3nus,
121 SIpDKUE 3BE3bI, IVIAHETHI, UX BUINMOE bubnnorexa LIOK
p ’ ’ https://m.edsoo.ru/aac588eb
IBIOKEHUE
Conueunas cucrema. CoJtHIe.
122 CoJHeuHast aKTUBHOCTE. MICTOYHUK bubmmorexa [TOK
o https://m.edso00.ru/22748eb4
sHepruu CoJiHIIa U 3BE311
3BE3bI, X OCHOBHEBIE
123 XapaKTepUCTUKU. [[narpamma bubmorexa [JOK
| P p o p | https://m.edso00.ru/42169944
CIIEKTPaIbHBIN KJIACC — CBETUMOCTD
124 3Be3/bI TJIAaBHOU MMOCIIECIOBATEIIBHOCTH bubmmorexa [TOK
https://m.edsoo.ru/b3cb766¢
BryTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE TTPEICTABICHUS O bubnuorexa [JOK
MIPOUCXOKICHUH U 3BoTonK CoHIa https://m.edsoo.ru/d09da494
U 3BE31. DTalbl >KU3HU 3BE3]
Muneunsiii [1yTe — Hama ['anakTuka.
126 Tune! ramaktuk. YEpHbIE NLIPHI B bubnnorexa [IOK
- ep AAbIp https://m.edsoo.ru/7cd10a0a
s/Ipax raTaKTUK
Bcenennas. Pacimpenue BeeneHHoi. Bu6 LIOK
HOJINOTEKA
127 3akon Xa00a. Teopus boibiioro
p https://m.edsoo.ru/3dbdf0d2
B3pbIBA. PEMKTOBOE M3ITydyeHME
128 MacmtaOHas cTpykrypa Beenennoii. bubnmnorexa [IOK
Mertaranaktuka https://m.edsoo.ru/ce234633
bu6mmorexa [IOK
129 Hepeméunsle npo0iaeMbl aCTPOHOMUHA
p p p https://m.edsoo.ru/d37d9ffe
DuU3NYECKU NPAKTUKYM 110 TEME
"HccnenqoBaHyue MarHUTHOT'O OIS
IMOCTOSIHHBIX MarHUTOB" WIH
130 "HccnenoBanue CBOMCTB bubmuoreka [JOK
dbeppoMarHeTUKoB" WK https://m.edsoo.ru/67361aef
"HccneqoBanue eCTBUS
MOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM"
DuU3HYECKU MPAKTUKYM I10 TEME
" " bubmmorexa [IOK
131 N3mepenne cuibl Amnepa" nim

"N3yueHne 3aBUCUMOCTH CHIIBI

https://m.edsoo.ru/fcae91e9




AMIiepa OT cuibl ToKa" Win
"OnpeneneHne MarHUTHOW UHAYKIIUU
Ha OCHOBE U3MEpeHUs Cuiibl Amriepa

132

DuU3HYECKU NPAKTUKYM 110 TEME
"UccnenoBaHue SBIICHUS
AJIEKTPOMATHUTHON MHAYKIUHU" WU
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MarduTHOTO MmoJis"

https://m.edsoo.ru/c36658da

133

PuU3NYECKUI PAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS
camouHaykiuu'" wim "Coopka
MOJIEJIH 3JEKTPOMArHUTHOTO
reseparopa"

bubmuoreka [JOK
https://m.eds00.ru/b8tb6391

134

®uU3HYECKUI NPAKTUKYM 110 TEME
"U3smepenne nepuoaa cBOOOIHBIX
KoJIe0aHUI HUTSHOTO U MPY>KUHHOTO
MasTHUKOB"

bubmmorexa [{OK
https://m.edso0.ru/5d159d35

135

PuU3NYECKUI PAKTUKYM I10 TEME
"IIpeoOpa3oBaHue YJHEPTHH B
IPYKUHHOM MasiTHUKeE"

bu6nuoreka [JOK
https://m.edso0.ru/a28026bd

136

Ou3nyecKuil MpakTUKyM O TEME
"UccnenoBanue nepeMeHHOTO TOKA
Yyepe3 TOCIIeJ0BATEIEHO
CoeTMHEHHBIC KOHICHCATOP, KaTYIIKy
u pesuctop" win "HccnenoBanue
paboThl UCTOYHUKOB CBETA B LIECTIH
NEePEMEHHOTr0 ToKa"

bu6nuoreka [JOK
https://m.eds00.ru/89dc2d90

137

®uU3HYECKU NPAKTUKYM II0 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOM
BOJIHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/b100661a

138

Du3HUECKU MPAKTUKYM I10 TEME
"U3mepenue mokazarens
IpEeIOMJIEHUS CTeKJIa" Uu
"TTomyuyenue n300pakeHusl B CUCTEME
U3 IJIOCKOTO 3e€pKaJia U JIMH3BI"

bubmoreka [JOK
https://m.edsoo.ru/42569¢eal

139

DuU3NUECKU MPAKTUKYM I10 TEME
"HccmeqoBaHre 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEILIECTBA
(Ha mpUMepe KUAKUX JTUH3)" WIn
"N3mepenune poKyCcHOro pacCTOSHUS
pacceuBaroIIuX JINH3"

bubnuoreka [JOK
https://m.edsoo.ru/b879{b3f

140

®u3HUECKUl NPAKTUKYM II0 TEME
"HaGmronenue aqudpaknuu,
uHTephEepeHIINY U MOJIAPU3ALUN
cBera"

bu6nuoreka [JOK
https://m.edsoo.ru/8b7ac737




141

DuU3NYECKU MPAKTUKYM 110 TEME
"OnpeneneHne UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHI] (110 1
doTorpadusiM TPEKOB 3apSIKEHHBIX

YaCTHUI[ B MArHUTHOM T110J1e)"

Bbubnuoreka [JOK
https://m.edso00.ru/63756¢47

142

Du3NYECKU NPAKTUKYM 110 TEME
"U3mepenne noctosiHHoM [1nanka Ha
OCHOBe HccliieoBanus Gorodddexra"
nnu "UcciaenoBanue 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 CBETOAUOM OT
HanpspkeHus"

Bbubnuorexa [JOK
https://m.edsoo.ru/eb916182

143

144

145

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue criekTpa
pa3pekeHHOro aTOMapHOT0 BOJOPO/Ia
1 U3MEpEeHUe MoCTosTHHOM Punbepra”

Ou3nyecKuil MpakTUKyM IO TEME
"HccnenoBanue paauoakTUBHOTO

¢doHa ¢ HCMOIB30BAaHUEM JI03UMETpa" 1
i "M3yuenue morsomieHus 6era-

YaCcTHULl ATFOMUHUEM"

Ou3nYecKuil MPakTUKyM IO TEME
"HabOaronenus 38634400 Heba
HEBOOPYKEHHBIM TJIA30M C
HCITOJIb30BAaHUEM KOMITHIOTEPHBIX
MPWIOKEHUH I ONpeieTeHuUs
MOJIOKEHUST HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoJryImapus u
spkue 3BE3161" win "Habmonenus B
Teneckorn JIyHbl, T1aHeT,
TYMaHHOCTEHN U 3BE3IHBIX
CKOILIEHHI"

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

bub6mmorexa [{OK
https://m.edsoo.ru/c3dabebe

bubmmoreka [JOK
https://m.edsoo.ru/1072021e

146

O0o0011IeHHE U cUCTEMaTU3aLMs

3HaHUU. Ponb U3HUKHM U acTpOHOMUHU

B DKOHOMUYECKOH, TEXHOJIOIMYECKOM, 1
COLIMAJIbHOW U 3TUYECKOM cepax
JIeATEIbHOCTH YEJI0OBEKA

bu6mmorexa [IOK
https://m.edsoo.ru/ad6ddeed

147

O0o01IeHNE U cCUCTEMaTU3aLHs
3HaHuil. Posb 1 MecTo GU3UKHU U
aCTPOHOMUU B COBPEMEHHOMN HAYyYHOU
KapTHUHE MUpa

but6mmoreka [JOK
https://m.edsoo.ru/18f19f7¢

148

O0600611eHrEe U cucTeMaTu3alus
3HaHui. Ponb ¢usnueckoil Teopuu B
(bopMHPOBAaHUY NIPEJICTABICHHH O
¢du3nueckoil KapTHHE MHpa, MECTO

but6mmoreka [JOK
https://m.edsoo.ru/e7d400f4




(du3uUecKoil KapTUHBI MUpPA B 00ILIEM
psiy COBPEMEHHBIX €CTECTBEHHO-
HAayYHBIX IIPEACTABICHUI O IPUPOE

149 O06001IeHre U CUCTEMATU3 A bubmuoreka [JOK
3gaHui 1o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 0O0001IeHrEe ¥ cUCTEMAaTA3AIHS bu6nmoreka [JOK
3HaHui 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0600I11IeHNE U CHCTEMATH3AIIUS bubnuoreka [JOK
3HaHMi 1Mo Teme "JluHamuka" https://m.edsoo.ru/2dfbafcs
O0001IeHNE U CHCTEMATH3 AU
152 3HaHui o teme "CraTuka TBEpI0Tro bubmorexa HOK
" https://m.edsoo.ru/3cca482e
Tela
0O0001IeHrEe ¥ cUCTEMAaTA3AIUS
153 3HaHUU 110 TeMe "3aKOHbI COXPAHEHUS bubmmorexa [TOK
" https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0001IeHrEe ¥ cUCTEMAaTH3aIHS
154 3HaHu# 1Mo Teme "OCHOBEI bubmmorera [IOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISPHO-KHHETUYECKON TEOpUHU
O000I11IeHIE U CHCTEMATH3ALIUS
155 3HaHui no teme "TepmoauHamMuKa. bubmorera [TOK
" https://m.edsoo.ru/c63f7¢10
TeroBble MaIINHEL
O0600I11IeHNE U CHCTEMAaTH3aIIUs
156 3HaHU# 1o TeMe "ArperaTHbie bubnuorexa [JOK
cocTtossHud BemiecTBa. Pa3oBLIe https://m.edsoo.ru/1d36b5bl
nepexosl”
O0001IeHNE U CHCTEMATH3AIUS
157 3HaHUH 10 TeMe "DIEeKTPUIECKoe bubmorera [JOK
" https://m.edsoo.ru/3bf0def9
oJie
O00011IeHNE U CUCTEMATH3ALIUS
158 3HaHu# 1o TeMe "llocTosHHBIN bubmorexa HOK
. " https://m.edso00.ru/71453ee6
ANEKTPUUECKUHN TOK
O000I11IeHNE U CUCTEMATH3ALIHUS
159 3HaHUM 110 TeMe "TOKHU B pa3In4HbIX bubmorexa [IOK
" https://m.edsoo.ru/3d40077a
cpenax
160 O06001IeHre U cucTeMaTU3alus bu6moreka [JOK
3HaHUH 110 TeMe "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
PesepubIil ypok. O60011IeHNE H
. bubnnorexa IIOK
161 CUCTeMaTH3alusl 3HaHUM T10 TEME 1
" " https://m.edsoo.ru/053e2248
DeKTPOMAarHUTHAS WHIYKIIHS
PesepBHelitl ypok. O6001IeHNE U
. Bubnuoreka IIOK
162 CHUCTeMaTHu3anusg 3HaHUU 110 TEME 8
" " https://m.edsoo.ru/d6310bfd
MexaHnueckre KojeOaHus
163 PezepHblit ypok. O6001menue u bubmmoreka [IOK

CucreMarmu3anus 3HAHUH 110 TEME

https://m.edsoo.ru/5e2bb83d




"DneKTpOMarHuTHEIE KolieOaHus"

PesepBHbIif ypok. O600611eHNE U

164 CUCTEMAaTH3allus 3HAHUM 110 TeMe 1 bubnuoreka [[OK
"MexaHU4eCcKHUE U https://m.edsoo.ru/96a7a2dd
AJIIEKTPOMArHUTHBIE BOJHBI"

PesepBublii ypok. O000mIEHNE 1
165 CI/ICTIe)MaTI/IB.ZpI/ISI :«:HaHI/H;l 10 TEME 1 bubmmorexa [{OK
| | H https://m.edsoo.ru/52ad1603
Omruka
PesepBHblit ypok. O000mIEHNE U
P P 111 bubmuoreka [JOK
166 CHUCTEMaTU3alMs 3HaHUI IO TEME 1
https://m.edsoo.ru/5beclc65
"Ocuosrr CTO"
PesepBHeIit ypok. O6001IeHNE U

167 cHUcTeMaTU3alus 3HaHUM 110 TeMe 1 bubmuoreka [JOK
"KopmyckynsipHO-BOJIHOBOM https://m.edsoo.ru/f7¢59d38
ayanusm"

PesepsHEbIil ypok. O000IIIEHNE U

168 CI/ICTIe)MaTI/I?,ZpI/ISI 3HaHI/H;1II 10 TEME 1 bubmorexa LOK

" H " https://m.edsoo.ru/1f511654
®dusuka atoma
Pesepubiil ypok. O600111eHNE 1

169 CHUCTEMAaTH3allUs 3HAHUM 110 TeMe | bubmoreka [JOK
"®u3uKa aTOMHOTO sApa U https://m.eds00.1ru/905¢5¢ce0
AJIEeMEHTapHbBIX YyacTul"

Pesepusblil ypok. O0001mIEHNE U
170 CI/ICTI;MaTI/BZpI/ISI 3H3HI/II§I 10 TEME 1 bubnnorexa [IOK
i https://m.edsoo.ru/2bffb9%4c
"OnemeHTsl acTpoPpu3nuKu"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM NPOI'PAMMBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJjbTarTa

10.1

IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl CpeHero o0uero 0Opa3oBaHus

JIeMOHCTpHUPOBATh Ha MPHMEpax pojb U MeCcTO (UMK B (HOPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTUHBI MHUPA, B pa3BUTUU COBPEMEHHOM TEXHHUKM U TEXHOJIOTMH, B
MIPAKTUYECKOMN JAECATEIBHOCTH JTH0AEH

10.2

VY4uThIBaTh TPAHUIBl NPUMEHEHUS HM3YUYEHHBIX (QU3MUECKUX MoOJeNel: MarepuanbHas
TOYKA, MHEpLMaJbHAs CHCTEMa OTCYETA, AOCONIOTHO TBEPLOE TEJIO, WACAIbHBIA TIas3;
MOJEJIA CTPOCHHUS I'a30B, JKUJAKOCTEH U TBEPABIX TEJl, TOUYCYHBINA IIICKTPUUECKUN 3apsi —
NIPU peUIeHnU PU3NUECKUX 3a7a4

10.3

PacniozHaBath (usnyeckue siBieHUs (IpoLEcChl) U OOBACHATh UX HA OCHOBE 3aKOHOB

MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOU Teopun CTPOEHHMSI  BElleCTBA WU
ANEKTPOJIMHAMUKU: DPABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJUHEIHOE JBHKEHUE,
cBOOO/IHOE TaJCHUE TeJ, JABMKEHUE I10 OKPYKHOCTH, MHEpLUS, B3aUMOJCHCTBHE TEI,

maddysusi, OpOYHOBCKOE IBUIKEHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE
o0béMa TeN TpH HarpeBaHWu (OXJIAXKIEHHH), TEIJIOBOE pPAaBHOBECHE, HCIAPEHHE,

KOHJCHCALUs, IUIABJICHUE, KPUCTAJUIM3ALMsl, KUIIEHUE, BIAXXHOCTh BO3/lyXa, MOBBIIICHUE
JABJICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBA3b MEXKIY IapaMeTpaMu
COCTOSIHMS a3a B U30IPOLECCAX; IIEKTPU3ALUS TEJl, B3aUMOJIECHCTBUE 3apsi0B

10.4

10.5

(I)I/ISI/IIIGCKYIO BCJIMYNHY C APpYT'UMU BCIMYNHAMU

OnuceiBaTh MEXaHHUECKOE ABWKCHUC, HCIIOJIB3YyS (bI/I3I/I‘ICCKI/I€ BCJIMYHHBI: KOOpAWHATA,
myTh, MNEPEMCHICHUC, CKOpPOCTb, YCKOPCHUC, MacCa TCja, CWJIa, HMIIYJIbC TCJIa,
KHHCTUYCCKAd DSHEPIUs, NOTCHIUAIbHAA 3HEPTHA, MCXAHUYCCKaAA pa60Ta, MCXaHHUYCCKasd
MOIIIHOCTB; IIPpHU OIIMCAHUH IIPABUJIIBHO TPAKTOBATH (bH3quCKHﬁ CMBICJI HUCHOJIb3YCMBIX
BCJIIMYHH, HUX 0003HAYCHUS U CAVHUIIbI, HAXOAUTH (I)OpMYJ'ILI, CBA3BIBAOIIUC JTAHHYHO

OnuceiBaTh HN3YUCHHBIC TCIIJIOBBIC CBOMCTBAa TE€N U TEIUIOBBIC SABJICHUA, HCIIOJIb3YyA
(1)I/ISI/I‘ICCKI/IC BCJIMYHHBI: HABJICHUC Ta3a, TEMIICpATypa, CPCAHSASA KUHCTUYCCKAA SHEPIUs
Xa0THYCCKOTI'O ABUXKCHUA MOJICKYJI, CPCAHCKBAApPATUYHAA CKOPOCTh MOJICKYJI, KOJIUYECTBO
TCIUIOTBI, BHYTPCHHAA OSHCPIrUs, pa60Ta rasa, KOB(I)(I)I/IL[I/ICHT IIOJIC3HOT'O ﬂeﬁCTBHH
TCIUIOBOI'O ABUIATCIIA; IIPU OIIMCAHWH IIPABUJIIBHO TPAKTOBATb (I)I/ISI/I‘leCKI/Iﬁ CMBICJII
HCIIOJIB3YCMbIX  BCJIMYMH, HX o003HaueHUs U CAWHUIbI, HaAXOAUTHb (bOPMYJH)I,
CBA3LIBAIOIIUEC JaHHYIO (1)I/IBI/I‘-I€CKYIO BCJIMYHHY C APYTYMMH BCINYHHaAM

10.6

OnuceiBaTh M3yYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE SIBICHMUS
(mporecchl), UCIONB3Ysl (PU3NYECKHE BEIMYMHBL DJICKTPUYECKUN 3apsl], dIEKTPUUIECKOE
10JIe, HANpsHKEHHOCTh I10JI, IOTEHLHMA], PA3HOCTb IMOTEHIHUAJIOB; IIPU OINUCAHUU
MIPaBUJIBHO TPAKTOBATh PU3NUECKHUI CMBICI UCIIOIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U
€IMHULbI;, YyKa3bIBaThb (OPMYJIbL, CBS3BIBAIOIINE JaHHYIO (QHU3UYECKYI0 BEIUYUHY C
JIPYTUMH BEITMYUHAMHA

10.7

aHAJM3UPOBaTh (PU3UYECKUE IMPOLECCH U SBICHHS, HCIONB3YS (DU3NYECKHE 3aKOHBI U
MIPUHLUIIBL: 3aKOH BceMUpHOro Tsarorenus, I, II u III 3akonel HeroToHa, 3aK0H coXpaHeHuUs
MEXaHUYECKOM SHEpPruM, 3aKOH COXPAHEHHS HMMILYJIbCa, NPHUHLIMI CYNEPHO3ULUU CHII,

IIPUHIUIT paBHOIIPABUA HWHCPLHUATIBHBIX CHUCTEM OTC‘IéTa; MOJICKYJIIPHO-KMHCTUYCCKYTO




TEOPHUIO0 CTPOEHUsS BEIECTBA, T'a30BBIC 3aKOHBI, CBA3b CpPEIHENW KUHETHUUECKOW IHEPTruu
TEIJIOBOTO  JIBIDKCHHS MOJIEKYJd C aOCOJIOTHON TeMIepaTypoid, TEpBBIA 3aKOH
TEPMOJUHAMUKH; 3aKOH COXpPaHEHMs AJIEKTpUYECKOro 3apsaa, 3akoH KyioHa; mpu 3Ton
pa3ianyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBIPAXKEHUE U
yC0BHS (TpaHUIlBI, 00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATD OCHOBHBIE MPUHIUMBI JCHCTBUS MAaIIUH, NPHOOPOB M TEXHUYECKHX
YCTPONCTB; pa3inuyaTh yCIOBUs UX O€30MaCHOTO UCIOIb30BAHUS B IIOBCEIHEBHON )KU3HU

10.9

BrimmonssaTs SKCHCPUMCHTBI MO HCCJICIOBAHUIO (bI/IBI/I‘-ICCKI/IX SIBJICHUU H mponeccoB ¢
UCTOJB30BAaHUEM TMPAMBIX M KOCBEHHBIX HW3MEPEHUH; MpH 3TOM (HOpMYyIUpPOBATH
npobnemMy (3a7adyy) U THUNOTE3y YYEOHOro SKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEUI0KEHHOTO 000PYAOBAHUS, TPOBOIUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OCYH.[GCTBHSITB MNpsAMbIC W KOCBCHHBLIC H3MCPCHUSA (I)I/I?)I/I‘ICCKI/IX BCJIIMYUH, HpPH 3TOM
BBIGI/IpaTL OIITUMAJIBLHBIHI CII0CO0 HU3MCPCHUSA U UCITIOJIB30BATh U3BCCTHBIC MCTOAbI OLICHKU

MIOTPELIHOCTEN H3MEPEHUI

HCCJ’ICI{OB&TL 3aBUCUMOCTH MCKAY (bPISPI‘leCKI/IMI/I BCIn4nHaMn C HCIIOJIb30BaAHHCM
IPSAMBIX HSMCPCHHﬁ; pu 3TOM KOHCTPYUPOBATH YCTAHOBKY, (1)I/IKCI/IpOBaTb PE3yJIbTAaThL
HOJ'Iy‘ICHHOfI 3aBHUCUMOCTH (1)I/I3I/I‘I€CKI/IX BCJIIMYHMH B BHJAC Ta6J'II/ILI n l"pa(i)I/IKOB, JACJ1aTh

BBIBOJIBI ITO pE3yJIbTaTaM UCCIICAOBAHUA

CobmronaTh mpaBuia 0€30MacHOTO TpyJa IMPH IMPOBEIECHUU MCCIEAOBAaHUN B paMKax
y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEN0BATEIbCKOW M TMPOEKTHOW JESTENIbHOCTH C

HCIIOJIb30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u na60paTopHor0 060py,HOBaHI/I$I

Pemarp pacuérHbie 3amauu C SIBHO 3aJaHHOM (U3WYECCKOW MOJENBI0O, HUCIOIb3Ys
¢dbusznyecKkue 3aKOHBI W TPHUHLUIIBI, HA OCHOBE aHANIM3a YCIOBHUS 3a7aud BBIOMPATh
(bU3NYECKYIO MOJIENb, BBIICTATH GU3NYECKUE BEIMYMHBI U (JOPMYJITBI, HEOOXOAMUMBIE IS

e€ pelleHus, MPOBOJAUTh pPacy€Tbl M OLIEHUBATh PEAIBHOCTh IOJYYEHHOTO 3HAYEHUs

(bu3MYECKON BETUYHHBI

Pemrate kadecTBEHHEIC 3ala4i: BBICTPAHMBATDL JIOTMYCCKH HCIIPOTHBOPCYHMBYIO LECIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOfI Ha U3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh mpu pelieHWd Y4YeOHbIX 3aJad COBPEMEHHblE HH(POpPMAIMOHHBIE
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUH U MIPEICTAaBICHHS y4eOHOM
U HAy4yHO-NOMYJSIpHON uHGOpMalUU, MOJYYEHHOW W3 pa3IWYHbIX HMCTOYHUKOB;
KPUTUYECKH aHAJIM3UPOBATH M0JIy4aeMyt0 HHPOPMALIUIO

10.16

10.17

[TpuBOANTE TIpEMEPHI BKJIAZAa POCCHHCKUX M 3apyOCKHBIX yUEHBIX-(DM3UKOB B PA3BUTH

HayKd, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TeOpEeTHYECKHE 3HAHHA 1O (U3MKE B TIOBCEIHEBHOW JKU3HH JUIS
obecriedeHus: 0€30MAaCHOCTH TMpH  OOpalleHWH ¢ MnpudopaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, IJIsI COXpAaHEHHUs 3I0pPOBbS M COONIONEHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPY KaIOIIEH cpeae

10.18

PaboTath B rpyIme ¢ BbINOJHEHHEM PAa3ITUUHBIX COLMATIBHBIX POJIEH, IJIAHUPOBATH paboTy
TPYMIIBL, PAlMOHATIBHO pAaclpenesiaTh OOS3aHHOCTH U IUIAHUPOBATh JEATEIILHOCTH B
HECTAHJAPTHBIX CHUTYAIMsX, aJCKBATHO OLEHMBATh BKJAJ KaXJIOr0 W3 YYaCTHHKOB
IPYMIIBI B PELICHUE pacCMaTPUBAEMON POOIEeMbI

W



11 KUIACC

Koxa
MPOBEPAEMOro
pe3yJjbTara

11.1

HpOBepﬂeMbIe NpEeAMETHBIC PE3YJIbTAThI 0OCBOCHUSA OCHOBHOI1 06p230BaTeﬂbH0ﬁ
nmporpaMmmabl CpeaHETO oﬁmero oﬁpasonafmﬂ

JleMOHCTpHpOBaTh Ha NpUMEpax pojb U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHO
HAay4YHOM KapTUHBl MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKM U TEXHOJIOTWM, B
NPaKTUYECKON IESATENbHOCTH JIIOJCH, LEJIOCTHOCTh M €AMHCTBO (PU3UYECKON KapTHUHBI

Mupa

11.2

YYuTBIBaTh TPAHUIBI TMPUMEHEHHS W3YYCHHBIX (PH3UYECKMX MOJCNEH: TOYSUHBIN
DIIEKTPUYECKHUI 3apsij, siAepHas MOJENb aTOMa, HYKJIOHHAas MOJIelbh aTOMHOTO sijipa Ipi
pelieHnu GU3NISCKUX 3319

11.3

PacnioznaBath (usndeckue siBiieHUs (TPOLIECCH) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
DJIEKTPOJAMHAMHUKA ¥ KBAHTOBOW (DU3UKHU: D3JICKTPUYECKas MPOBOJUMOCTb, TEILIOBOE,
CBETOBOC, XWMHYECKOE, MArHUTHOE JIEHCTBHS TOKa, B3aUMOJICHCTBUE MAarHHUTOB,
SJICKTPOMAarHuTHasg WHIAYKIUA, HeﬁCTBI/Ie MAaroiuMTHOIO IIOJII Ha IMPOBOAHHMK C TOKOM H
JOBWDKYIIUICS 3apsl, OJCKTPOMAarHUTHBIE KOJIEOaHWS W BOJIHBL, NPSAMOJIMHEHHOE
pacnpoCcTpaHEHUE CBETa, OTPAKCHHE, NpeloMIICHUE, HHTepepeHuus, audpakuus u
MOJIIpU3aIUsl  CBETa, JUCTepCUsi cBeTa, (ortodnekTpudeckuit s dekr (dororddexr),
CBETOBOC JaBJICHHE, BO3HHUKHOBEHUE JIMHEHYATOrO CIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsI U HCKYCCTBEHHAs PaJINOAKTHUBHOCTh

11.4

11.5

OrnuchiBaTh M3Y4YEHHBIE CBOMCTBA BeIIECTBA (AJIEKTPUUECKUE, MATHUTHBIE, ONTHUYECKHUE,
ANEKTPUUECKYI0 MPOBOJUMOCTh PA3JIMYHBIX Cpell) M DJIEKTPOMArHUTHBIC SIBJICHUSA
(mporecchbl), UCTONB3YS (U3NYSCKUE BEIMYUHBL JJICKTPUUYCCKUHN 3apsij, CHJIa TOKa,
ANEKTPUUECKOE HAIPSKEHUE, DJIEKTPUUYECKOE CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB,

OC, pabota TOKa, WHAYKIHMS MAarHUTHOrO oy, cuina Awmmepa, cuna Jlopenna,
MHIYKTUBHOCTh KaTYIIKH, SHEPrUsl 3JIEKTPUYECKOr0 W MArHUTHOTO IOJ€H, Mepuoa u

yacToTa KoyiebaHMii B KojeOaTelbHOM KOHType, 3apsl] W cuja TOoKa B Ipolecce
TapMOHHYECKHUX DSJEKTPOMArHUTHBIX KoyieOaHMH, (OKYCHOE pPAcCCTOSHHUE M ONTHYECKas

CyuJjia JIMH3bI; MPHU OIMMCAHWHN MPABUJIBHO TPAKTOBATH (bHSH‘IGCKI/II\/JI CMBICJI HUCIIOJIB3YEMBIX

BCJIMYUH, HUX 0003HaYeHHsT U CAWHUIBI;, YKa3bIBaTb q)OpMYJ'II)I, CBA3BIBAIOIIUEC JJaHHYIO
q)HBI/I‘{eCKYIO BCJIIMYMHY C APYTUMU BCINYHNHAMU

OnuceiBaTh HU3YUCHHBIC KBAHTOBBIC SABJICHUA W IIPOLCCCHI, HCIIOJIb3Yy:A (1)I/I3I/I‘ICCKI/Ie
BCJIIMYHHBI: CKOPOCTH JICKTPOMAroHUTHBIX BOJIH, JJIMHA BOJHBI 1 4aCTOTA CBECTA, SHEPIUd U

UMITyJIbC (OTOHA, MEPUOJ TONypaclana, YHEPTUs CBSI3M aTOMHBIX SiZep; NMPH ONHCAHHUU

IMMPAaBUJIBHO TPAKTOBATbH (1)I/I3I/I'-ICCKI/II\/II CMBICJI UCITOJIB3YEMBIX BEJIMUWH, UX 0003HaYECHHS U
CIAWHUIBI; YKa3bIBaTb q)OpMy.]'II)I, CBA3BIBAIOIIUC JTAHHYIO @Hanecxy}o BCIIMYHHY C
APYyruMu BECIIMUMHAMM, BBIYUCIATE 3HAYCHUC q)HSquCKOﬁ BCJIIMYHHBI

11.6

AHanu3upoBaTh (PU3NYECKUE IMPOLIECCHl U SIBICHUS, MCNONb3Ys (hU3MUECKHUE 3aKOHBI U
OpUHIUIB: 3aKOH OMa, 3aKOHBI TMOCTEAOBATEIIBHOTO U IMApaUICTbHOTO COCIUHEHUS
MPOBOAHUKOB, 3akoH J[xoyns — JleHla, 3aKOH SJIEKTPOMATHUTHON HWHIYKIMH, 3aKOH
MPSMOJIMHEMHOTO  PAacHpOCTPAHEHUsI CBETa, 3aKOHbl OTPAXKEHUS CBETa, 3aKOHBI
MpeNoMIICHUST CBeTa, ypaBHeHHE OUHIITEHHa g ¢GoTrodPdeKrTa, 3aKOH COXpaHEHHUS
SHEPI'uH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3AKOH COXPAHEHHUS JIEKTPUUYECKOTr0 3apsA/1a, 3aKOH
COXpAaHEHUs MACCOBOT0 4YMCla, MOCTYJaTbl bopa, 3aKOH paJMOAaKTUBHOIO pacmaaa; Ipu

~C

9TOM pa3jindaTb CJIIOBCCHYIO (I)OpMyJ'II/IpOBKy 3dKOHA4, €I0 MaTCMAaTUYCCKOC BbIPAKCHUC U



yCIIOBUS (TPaHMIIBI, 00JIACTH ) TPUMEHHUMOCTH

OHpe,Z[eJ'IHTI: HampaBJICHUEC BCKTOpAa HHAYKOHWHW MArHUTHOI'O ITOJIA IPOBOJHHKA C TOKOM,

11.7
cuibl Amnepa u cuisl JlopeHna
11.8 CTpouTh M ONMKUCHIBATh H300paKEHHUE, CO3/1aBAEMOE TNTIOCKUM 3€PKaJIOM, TOHKOH JIMH30M
BBITIOMHATE 3KCHEPUMEHTHI TI0 HMCCIEAOBAHUI0 (DU3MUECKUX SIBICHUH M TPOIECCOB C
11.9 WCTIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH; TpU 3TOM (OPMYIIMPOBATH IPOOIIEMY

(3amady) ¥ THIOTE3y Y4eOHOro SKCIEPUMEHTa, COOMpPATh YCTAHOBKY M3 IPEIJIOKEHHOTO

000py0BaHusl, MPOBOIUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI

11.10

11.11

11.12

11.13

11.14

OcymiecTBIATh TMpsIMBbIE W KOCBEHHBIE HM3MEpPEHHS (U3NUECKUX BEIUYMH; MPU ITOM
BBIOMPATh ONTHMAJIBHBIN CIOCO0 M3MEPEHHs U UCTIONIb30BaTh U3BECTHBIE METO/IbI OIICHKH
MOTPELIHOCTEN U3MEPEHUN

HccnenoBarh 3aBUCUMOCTH  (U3WYECKUX BEJIMYUH C  HCIOJIB30BAHUEM  MPSIMBIX
U3MEpPEHH; TpU HSTOM KOHCTPYHpPOBaThb YCTAaHOBKY, (UKCHPOBATH Pe3yJbTaThbl
MOJTyYEHHOW 3aBHCHUMOCTH (DM3WYECKHUX BCIMYMH B BUAC TAOMUI] W TpaduKOB, JeaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIICAOBAHUS

Cobmoiate mpaBuia 0€30MacHOro TpyAa HpU MPOBEIEHUHM MCCIENOBAaHUN B paMKax
y4e0HOr0 JKCHEPUMEHTa, y4eOHO-UCCIIEJOBATEILCKOM U TPOEKTHOU JIeATEIbHOCTH C
MCIIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOICTB U Ja00OPaTOPHOTO 000PYI0BaHUS

Pemate pacuéTHple 3ama4n ¢ SBHO 3aJlaHHOW (U3UYECKOH MOJEIbI0, HCHOJb3YS
¢u3uveckue 3aKOHbI W TPHHIMUIBI, HAa OCHOBE aHajKM3a YCJIOBHs 3aJadyd BBIOWPATh
(U3UYECKYIO MOJICIb, BBIIENIATh (PU3UUECKUE BEITUUYUHBI U POPMYJIIBI, HEOOXOIUMBIE JIISI
e peleHHs, TPOBOJUTH PACYEThl W OIEHHBATH PEATBHOCTh MOJYYCHHOTO 3HAYCHUS
($U3UYECKON BEJIMUNHBI

Peniate KadecTBEHHBIE 3aJayu: BBICTpAaUBATh JIOTHYCCKHU HCIIPOTHUBOPCUMUBYHO LCIIOYKY
paccyxcz[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3dKOHbI, 3aKOHOMCPHOCTH 1 (I)I/I3I/IIICCKI/IG SABJICHUA

11.15

Hcnonp30BaTh TpH  peHICEHWH y4YeOHBIX 3aJad COBPEMEHHbIE WH(POPMAIMOHHBIC
TEXHOJIOTHH JUIsl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAL[MH U MIPEICTaBICHUs yueOHOM
U Hay4yHO-TIOMYJSIpHOM HH(OpMalMK, TOJYYEHHONM U3 pa3IUYHbIX MCTOYHUKOB;
KPUTUYECKH aHAJIM3UPOBATh MOJyyaeMylo HHPpOpMaIUio

11.16

11.17

O0BICHITH IMPUHIUIIBL I[Gf/iCTBHSI MallluH, HpI/I60pOB U TEXHHUYCCKHUX YCTpOﬁCTB; pasinydaTtb
YCJIOBUS UX 0e30IaCHOT0 HCI0JIL30BAHUS B HOBCG[[HGBHOI\/'I KHU3HU

[TpuBOANTH MpHUMeEpHI BKJIAAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DM3UKOB B PA3BUTHUC
HayKH{, B 00BbsSCHEHHE MPOLIECCOB OKPY>KAIOLIET0 MUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHI

11.18

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUA 110 (i)I/I3I/IKe B HOBCGHHGBHOI\/'I KHU3HU 1A
oOecrieyeHuss 0e30macHOCTH Tpu  OOpalleHuH ¢ npudopaMH U TEXHUYECKHMHU
yCTpOMCTBaMHU, JUIS COXPAHEHUs 3I0pPOBbS M COOJIIOZCHUS HOPM OSKOJOTHYECKOTO
TIOBE/ICHHS B OKPY’KalOIIeH cpere

.y

11.19

PaGoraTh B rpymniie ¢ BBIIOJIHEHUEM PA3INYHBIX COLMAIbHBIX POJIeH, IUIAaHUPOBATh PaboTy
IpYNIbl, palUOHAIBHO paclpeneisTh OOSI3aHHOCTH U IUIAHUPOBATH JEATEIbHOCTh B
HECTAaHJAPTHBIX CUTyalUsAX, aJCKBATHO OLEHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB
IPYIIIBI B pELICHUE pacCMaTPUBAEMOM MTPOOIEMbI




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA
10 KITACC

Kon Kox npoBepsiemoro

IIpoBepsiemble 3J1€eMEHTHI COIEPKAHUS
pasagejia  3JieMEeHTa
OU3NKA 1 METOJbIl HAYYHOI'O ITO3HAHUA

®usuka — Hayka o npupone. HayuHble MeToapl MO3HaHHS

1.1 OKpyXkaromero wmupa. Posb 3KcnepumMeHTa M TEOpUM B
npoliecce MO3HAHMS TPUPOIbI. DKCIIEPUMEHT B (PU3UKE

1 MogenupoBanue  (GU3NYECKUX SABJICHMH M IPOLECCOB.
Hayunbie rumnore3pl. @Pusznueckue 3aKOHbBI M TEOPHH.
12 ['paHuIlbl TPUMEHUMOCTH (U3UUECKUX 3aKoHOB. [IpuHIUT
' cooTBeTcTBUS. Ponmb m mecto ¢u3uku B (HOPMHPOBAHUHU
COBPEMEHHOM HAay4YHOM KapTUHBI MHpa, B IPAKTHYECKOU

NEATENbHOCTH JIIOJIEN

2 MEXAHHWKA
#i#HPartH#H#KMTHEMATHUKA

MexaHuuyeckoe JBUKEHUE. OTHOCHUTENBLHOCTh MEXaHUYECKOTO

2.1.1 .
nBuxeHust. Cucrema orcuéra. Tpaekropus

[Tepemerienne, cKOpocTh (CpeiHss CKOPOCTb, MI'HOBEHHas
CKOpPOCTh) U YCKOpPEHHME MAaTepUalbHOM TOYKH, MX NPOEKLUU
Ha OCH CHUCTeMbl KoopauHaT. CloxeHHe NepeMeleHUd Hu
CJIO’)KEHHE CKOPOCTEH

PaBHOMepHOG 151 PaBHOYCKOPECHHOC HpHMOHHHeﬁHOG
JABMIKCHUC. rpa(l)I/IKI/I 3aBUCUMOCTH KOOpAWHAT, CKOPOCTH,
YCKOpPCHUS, IIYTU U TICPCMCIICHUA MaTepHaHBHOﬁ TOYKH OT
BpCMCHHU

2.14 CBoOoaHoe majieHre. Y CKopeHrue CBOOOIHOTO MaeHUs

2.1 KpPIBOJ'IPIHGIZHOC JABMOKCHUC. PaBHOMepHOG JABHOKCHHC

MaTepUaIbHOU TOYKH MO OKPYKHOCTH. YTIJIOBAasi CKOPOCT,
JVHENHas CKOPOCTb. Ilepuon U 4acToTa.
[IeHTpOCTPEMUTENBHOE YCKOPEHHE

Texnuueckue yCTpOﬁCTBaZ CIIMAOMETP, ABHUIKCHUC CHAPANOB,
LCIHBIC U PEMCHHBIC ICPCaAaIN

[Tpaktuyeckue paboTsl. M3MepeHne MIHOBEHHOH CKOpPOCTH.
HccenenoBanue COOTHOLIEHUS MEK Y Iy TSAMMU, IIPOMICHHBIMU
TEJIOM 3a IIOCJIECNOBATEIBHBIC PAaBHBIE IIPOMEKYTKU BPEMEHU
2.1.7 [IPM PAaBHOYCKOPEHHOM [BIKEHUU C HAYaJIbHOM CKOPOCTBIO,
paBHOW Hymt0. M3yueHune MABWKEHHMS IIApUKAa B BSI3KOM
KUakocTu. M3yueHwe  ABWKEHHUS  Tena, OpOLIEHHOIO
TOPU30HTAIIBHO

#i#HPar#H# JUHAMUKA

2.2 991 [Ipuauun  otHOcuTenbHOCTH  ['amunes.  IlepBwlli  3aKOH

Herotona. MHepumanbHbple CHCTEMBI OTCUETA



23

222

Macca tena. Cuna. [IpuHiun cyneprno3unuu cui

Bropoii 3akon HplooToHa i MaTepuaibHOM TOYKH B

223 uHepimanbHoit cucteme otcuéra (MCO). Tperuit 3akoH
HeloToHa 151 MaTepraibHbIX TOYEK
oy 3akoH BceMmupHOro TAroteHud. Cuna Tskectu. IlepBas
o KOCMHUYECKast CKOPOCTh. Bec Tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
Cuia tpenus. Cyxoe TpeHue. Cuna TpEHHs CKOJBXKEHUS U
2.2.6 cuwra TpeHus Tnokosa. Koaddunment Tpenus. Cuna
COIPOTHUBIICHUS NPU ABMXKEHUH TeJla B XKUJIKOCTHU WJIU Ta3e
227 [ToctynatensHoe M BpallaTeNbHOE JBUKEHHE aOCOIIOTHO
o TBEPIOIO TEla
)98 MOMEHT cuJibl OTHOCUTENIBHO OCH BpalleHus. [lnedo cuibl.
o YcnoBus paBHoBecust TBEpAoro teaa B UCO
229 TexHuueckue  yCTpPOWCTBA:  MOJIIMIIHUKHA,  JBHYKECHHE
o HCKYCCTBEHHBIX CITYTHUKOB
[TpakTueckue paboTel. M3yuyeHuwe nABMXKEHUS Opycka II0
HAKJIOHHOM IUIOCKOCTU TMOJ JACHCTBUEM HECKOJbKUX CHIL
2210 HccnepoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B

negopMHupyeMoll TpYy)KHHE H PE3MHOBOM oOpasme, oT
BeIMYMHB WX Jedopmanuu. McciaemoBaHue — yCIOBUN
paBHOBeCHsI TBEPAOIO TeJa, UMEIOIIETO OCh BPALICHUS

#i#HParfi##3AKOHDBI COXPAHEHM B MEXAHUKE

NMiynsC MarepuanbHOM TOYKH, CHCTEMBlI MATEpUAJIbHBIX

23.1 TouyeK. IMITyJIbC CHIIBI M M3MEHEHHE UMITYJIbCa Teja
232 3akoH coxpaHeHus umiyibsca B UCO. PeakTuBHOE NBUXKEHME
233 Pabota cuibl
234 Mo1HOCTb CUIIbI
)35 Kunernueckast sHeprus MarepuagbHOM Toukd. Teopemao
o KUHETHYECKON dHEPTHH
[Torennmanbaas s>Heprus. [loTeHnmManbHass >HEPTUs ympyro
2.3.6 neGopMHUpOBaHHON TPY>KUHBIL. [loTeHIInaIbHAS SHEPTHS Tea
BOJIN3M TIOBEPXHOCTH 3eMIIU
[ToreHnmanbHbIe W HENMOTEHIHMAJIbHBIE CHIIBL. CBS3b pabOTHI
37 HETIOTCHIIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHWYeCKOH
o SHEPTUU CHUCTEMBI TEJI. 3aKOH COXPAaHCHUS MEXaHWYECKOM
SHEPTUU
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TeXHquCKIfe YCTPOMCTBA: IBM)KEHUE PAKET, BOJOMET, KOIIEp,
NpPY>KUHHBIN MTHCTOJIET
[TpakTrueckue paboThl. M3yueHue cBsi3u CKOPOCTEH Te Mpu
2.3.10 HeynpyroMm ypaape. McciemoBanue CBs3M pabOTHl CHIIBI C

M3MCHCHHEM MEXaHHIECKOM OHEPIUu TCjia




MOJIEKYJISAPHASA ®U3UKA U TEPMOJIMHAMUNKA

3.1

##Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.
bpoynosckoe aBmxenue. Juddysus. Xapakrep IBHKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BEILIECTBA

Mopenu CTpoeHMsI Ta30B, KUIKOCTEH U TBEPABIX Tl H
00BSCHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHUX MOJCICH

Macca wmonekyn. KommuectBo BemiectBa. IlocTosiHHas
ABoraapo

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. [lkana
temnepatyp Llenbcus

Mopnens  umpeamsHoro  rasa.  OCHOBHOE  ypaBHEHHE
MOJ'ICKy.J'ISIpHO-KI/IHeTI/I‘-IeCKOf/’I TCOpHU UCATIBHOI'O I'a3a

AOcoroTHas TeMIiepaTypa Kak Mepa cpeaHeil KHHeTHYECKON
SHEPruu TEIJIOBOIO JBMKEHWs vactui rasza. Illkana
teMriepatyp KenbBuHa

VpaBuenue Knaneiipona — Mengeneena. 3akon JlanbToHa

['azoBbie 3akoHbl. M3omporiecchl B HICaIbHOM Tra3e ¢
MOCTOAHHBIM KOJIMYECTBOM BEUICCTBA: HM30TCpMa, H30X0pa,
n3o06apa

3.1.10

TexHudeckue ycTpoicTBa: TepMOMETp, OapoMeTp
[TpakTueckue pabotel. M3mepeHue wacchl BO3IyXa B

KjJaccHoM komHaTe. McclemoBanue 3aBUCHUMOCTH MCKOY
mapamMeTpaMm COCTOAHUA Ppa3pCKCHHOI'O ra3a

32

3.2.1

322

OCHOBbI TEPMOJAMHAMMUKN

TepMOI[I/IHaMI/I‘-IeCKa}I cucrema. BHYTpeHHHSI OHEPIusa
TepMOﬂHHaMquCKOﬁ CHCTEMBI B CIIOCOOBI €€ N3MEHEHHUS

KonndecTBO TEmiaoTel H pa60Ta. BHYTpCHHHH OHCPIusa
OAHOATOMHOI'O NACAJIbHOT'O ra3a

323

Bunpr Teruiomepenauu:  TEIJIOMPOBOAHOCTh, KOHBEKIIHS,
nznyyenue. Temno€MkocTh Tena. YJenbHas TEII0EMKOCTh
BenlecTBa. Pacy€r konuuecTBa TEIIIOTHI IPU TEIIoNepeaaye

324

[lepBblii 3aKkOH TepMoAMHAMHKH. [IpuMeHeHHe mepBOro
3aKOHa TEPMOJWHAMHUKH K wm3omporeccam. [ 'paduueckas
MHTepIpeTanus paboTsl ra3a

3.2.5

TermoBbie MamnHbL. [[pUHIIUMIIBI IEMCTBHS TENIOBBIX MAIIUH.
[IpeoOpazoBanuss  SHEpPrud B  TEIUIOBBIX  MAaIllMHAX.
Koaddurment nonesnoro aeiicrus (ganee — KI1J]) rermnoBoit
Mammsbl. [{ukn Kapuao u ero KITJ]

3.2.6

Bropoii 3akoH TepmoauHaMuku. HeoOpaTHMOCTh HpOILeccoB
B nipupoe. TernoBsle ABUraTean. IKOIOrHYecKre mpoOIeMbl
TEIJIOOHEPreTUKU

3.2.7

TexHU4ecKue yCTpouCTBa: ABUTraTeNIb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHED




3.2.8

[TpakTuueckue padboThl. MI3MepeHue yaenbHoN TemI0EMKOCTH

##HPar## Al PETATHBIE COCTOSAHNM A BEIHECBA. ®A30BBLIE ITEPEXO/IbI

Hap006p330BaHI/IC U KOHJICHCAlusi. I/IcnapeHHe N KHIICHHUC.

3.3.1 VYnaenpHas ~— TemioTa  MapooOpa3oBaHUSA.  3aBHCHMOCTH
TEMIEPATypbl KUIICHUS OT 1aBJICHUS
330 AOcontoTHasT M OTHOCHUTENbHAs  BJIAXHOCTh  BO3JyXa.
o HachbimieHHbIH map
TBépnoe Ttemo. Kpucrammmueckue u amopdHbie Tena.
333 AHUN30TpOnUs CBOMCTB KpHUCTAUIOB. JKujkue KpuCTalIbl.
33 CoBpeMeHHbIE MaTepHaIb
334 [InaBienne ©  KpucTaiM3auusd.  YJelabHas  TeIioTa
o asiienus. CyoauMarust
335 VYpaBHeHMEe TEII0BOTo OanaHca
TexHuyeckue yCTpONCTBA: THUTPOMETP U  ICHUXPOMETP,
336 KJIOPUMETP,  TEXHOJIOTMM  TIOJIYYEHHUSI  COBPEMEHHBIX
o MarepuasioB, B  TOM  4YHCJI€  HaHOMATEpHaJOB, W
HAaHOTEXHOJIOTUHU
3.3.7 [TpakTuueckue paboThl. MI3mMepeHne BIa)KHOCTH BO3TyXa
4 OJIEKTPOAMHAMUKA
#i##Par#t##JIEKTPOCTATUKA
411 OnekTpuzaiust  Ten. OieKkTpuueckuit 3apsa.  JlBa Buma
o SIEKTPUUECKHX 3aPAI0B
4.1.2 IIpoBOIHUKY, TUAIEKTPUKH U MTOIYIIPOBOIHUKHU
4.13 3aKOH COXpaHEHHUs MIEKTPUUIECKOTO 3apsaa
4.14 B3aumopeiicTBue 3apsnoB. 3akon Kynona
OnexTpuyeckoe mone. Hanpsk€HHOCTh  ANEKTPUYECKOTO
4.1.5 nons. Ilpunuun cynepnio3unuu. JIuHMKM Hanps>KEHHOCTH
AIIEKTPUYECKOTO TMOJIS
4.1 416 PaGora cun anexrpocraruueckoro moisg.  [lorenmman.
Pa3HocTh nmoTeHunanoB
417 [IpOBOHUKY M JTUANEKTPUKHA B TIOCTOSHHOM JJIEKTPUUECKOM
o noste. JIuoekTpudeckas MpOHUIIAEMOCTh
418 OnektpoéMkocTh. KonaeHcaTop. DNeKTPOEMKOCTh IIIOCKOTO
o KOH/ICHCATOpa. DHEPrus 3apsuKCHHOTO KOHICHCATOPa
TexHuueckue yCTpPOMCTBA:  AIEKTPOCKON,  JIIEKTPOMETD,
4.19 AIIEKTPOCTATUYECKAs 3aIINTa, 3a3eMJIICHUE YJICKTPOIPUOOPOB,
KOHJIEHCATOpP, KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTnueckue  pabotbl.  M3MepeHune  JIeKTPOEMKOCTU
o KOHJIeHCAaTopa
H#HPar##H#ITOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
47 421 VYcnoBusi  CymecTBOBaHMSI TMOCTOSTHHOTO — 3JIEKTPUUYECKOTO
’ o toka. Mcrounuku Toka. Cuina Toka. [ToCTOSHHBIN TOK
422 Hamnpsoxenue. 3akon Oma 1i1s ydacTka [enu




DJIEKTPUUYECKOE COMPOTHUBJICHUE. YIEIbHOE COMPOTUBIICHUE

423
BEILECTBA
424 [TocnenoBarenbHOE, MapajljielIbHOE, CMEIIAHHOE COEIMHEHUE
o HPOBO/IHUKOB
4.2.5 PaGoTa snekrpuueckoro Toka. 3akoH Jxoyns — JleHna
4.2.6 MoIHOCTD IEKTPUYECKOTO TOKA
anekTpoaBwkymas cwia (ganee — DJIC) m BHyTpeHHee
4.2.7 CONPOTHUBJICHUE HMCTOYHHUKA TOKa. 3akoH Oma i MOJHOH
(3aMKHYTOI) 351eKTpuueckoi 1enu. KopoTtkoe 3ambikaHue
DNeKTpOHHAas MIPOBOJIUMOCTh TBEPIBIX METaJUIOB.
4.2.8 3aBUCUMOCTb CONPOTHUBJICHUSI METAJUIOB OT TEMIIEPATYpHI.
CBepXIpoBOIUMOCTh
429 OneKkTpuyecknii TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX
o IyYKOB
[TomynpoBonHuku. CoOCTBEHHAs U MPUMECHas! IPOBOIUMOCTb
4.2.10 MOJIyTIPOBOTHUKOB. CaoiicTBa p-n nepexoja.
[TosrynnpoBOTHUKOBBIE TPHUOOPHI
4211 DNEeKTPUYECKUA TOK B DJIEKTPOJIMUTAX. DJIEKTPOIUTHYECKAs
o JUCCOLMAIUS. DICKTPOIIU3
Onektpuueckuif Tok B razax. (CamoOCTOSATEIbHBIN U
4.2.12 HECAMOCTOSITEIbHBIN paspsi. Paznuuneie THIIBI
CaMOCTOSITENIbHOTO pa3psaaa. Monnus. [1nazma
TexHruyeckue yCTpOWCTBAa: aMIEPMETpP, BOJBTMETpP, PEOCTAaT,
WCTOYHMKH  TOKa,  DJICKTpPOHArpeBaTeNbHbIE  MPUOOPHI,
4.2.13 AJIEKTPOOCBETUTEIHHBIE IpUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BaKyyMHbIl  AMOJ, TEPMHUCTOPbHl U
(b oTOpe3UCTOPHI, MOTYITPOBOAHUKOBBIN MO, TaIbBAHUKA
[IpakTuueckne paboTbl. M3ydeHHe CMENIaHHOTO COCIWHEHUS
4214 PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa M €ro0 BHYTPEHHETO
comnpotusiieHus. HabmoaeHue anexTponusa

11 KITACC
Kox
Koanposepsiemoro 3;1ementa  IlpoBepsiemble 3J1eMeHTHI CO/Iep:KaHUS
pasjaena
4 OJIEKTPOAMMHAMUKA
##HPart#HtMATHUTHOE I1OJIE. SJIEKTPOMATHUTHASA NHAYKLUA
431 ITocrosiHHBIE MarHuThl. B3anMonelcTBHE  IOCTOSHHBIX
43 o MarHuTOB
MaruutHoe nose. Bekrop MarautHOM nHAYKUMU. [IpuHImn
432 cynepno3uuuy. JluHuu MarHutHOM wuHAykuuu. Kaprtuna
JIMHUM MarHUTHOM MHAYKLUU TOJIS IOCTOSIHHBIX MarHUTOB




MarauTtHoe IoOj€ NPOBOAHMKA C TOKOM. KapTuHa nuHUI
IOJI1 JJIMHHOTO MpPSIMOTO IPOBOJAHHMKA M 3aMKHYTOTO

4.3.3 KOJIbLIEBOT'O ITPOBOJIHMKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena.
B3auMopeiicTBue NIPOBOJHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHHUE
Cuna JlopeHma, e€ Moayib W HampaBieHue. [[BrkeHue
4.3.5 3apsOKEHHOM 4YacTULIbI B OJHOPOJHOM MAarHUTHOM IIOJIE.
PaGota cuiel Jlopenia
436 SIBlIeHME DIEKTPOMArHUTHOM UHIYKIIUU
4.3.7 IToTok BeKTOpa MarHUTHOM MHAYKLUU
4338 OJIC wuHayknuu. 3aKOH DSJICKTPOMAarHUTHOM HHIYKIUU
o dapanes
BuxpeBoe oanexktpuueckoe mone. IJC wuwHAYKIMHM B
439 MIPOBOJIHUKE, JBUKYIIEMCS MOCTYyNaTENIbHO B OJHOPOJHOM
MarHuTHOM MOJIe
4.3.10 [IpaBuno Jlenna
4311 NHIyKTUBHOCTS. SIBienue CaMOMHYKILUH. 2J1C
e CaMOMHIYKIMH
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYLIKU C TOKOM
43.13 DJIEKTPOMarHuTHOE 1oJie
Texauueckue YCTpOMCTBA: MTOCTOSIHHBIE MarHuTHlI,
4.3.14 AJIEKTPOMArHUTBHI, 3JIEKTPOJIBUTATElb, YCKOpHUTEIHU
AJIEMEHTAPHBIX YaCTUL, UHAYKIMOHHAS T€Yb
[lpaktndyeckne paboTbl. M3ydeHne MarHUTHOTO — TOJS
4315 KaTylIKd ¢ TOKOM. MccimemoBanue AENCTBHS MOCTOSIHHOTO

Marimuta Ha paMKy C TOKOM. I/ICCHGJIOBaHI/Ie SIBJICHUS
BHCKTpOMaFHHTHOﬁ HHAYKOHUU

5.1

KOJIEBAHW 1 BOJIHBI

#HParit#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHMA

5.1.1

KonebatenbHass ~ cucrtema. CBoOogHble  KoseOaHUS.
["apmonnueckue xonedanus. [lepros, yactora, aMIIuTy1a u
¢aza xonebanui

5.1.2

5.1.3

[IpyXuHHBIA MasSTHUK. MaTeMaTU4EeCKU MasiTHUK

VYpaBHeHne TapMOHWYECKHUX KosieOaHui. KuHemartmueckoen
JTUHAMHYECKOE OMMCaHUe KOJeOaTeTbHOTO JBUKCHHUS

5.14

[IpeBpamienre sHEPrUM MPU TAPMOHUYECKUX KOJICOAHUSX.
CBs3b aMIUTMTYIBl KOJEOAHWUH WCXOTHOM BEJTMYHMHBI C
aMITTUTYIaMH KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUS

5.1.5

Konebarenbuplii  kKoHTYp. CBOOOIHBIE 3IIEKTPOMArHUTHBIC
KojeOaHusi B  HJEAIbHOM  KOJIeOaTeIbHOM  KOHTYpE.
Amnajorus MCXKAY MEXAaHUYCCKUMHU M IBJICKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

3akoH COXPAHCHUSA SHEPTHUU B HUACAIIBHOM KoJIe0aTeIIbHOM
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KOHTYpe

5.1.7

BriHyX/IeHHBIE ~ MeXaHMUYecKHe KoJjiebaHus.  Pe3onanc.
PG3OHaHCHa$I KpI/IBaSI. BbIHy)KI[GHHLIC BJIGKTpOMaFHI/ITHBIe
KoeOanus.

5.1.8

[TepemennsIit Tok. CUHYyCOMAQIBHBIN IEPEMEHHBINA TOK.

5.19

MomHOCTb IIEPEMEHHOTO  TOKa. AMIUIUTYAHOE U
JIEUCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIPSIKEHUS

5.1.10

5.1.11

5.1.12

Tpancopmarop. IIponsBonacTBo, mepenadya v norpediieHUe
AIIEKTPUYECKOW SHEPruu. OKOJOTMYECKHE PpUCKU IpHU
IIPOU3BOACTBE  DJJICKTPUYECKOM  DHEPIHH. Kynberypa
MCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU

TexHudeckue ycTpoicTBa: cericMorpad, IJIEKTPUUSCKHI

3BOHOK, JIMHUM JJICKTpOIICpCaayd

[TpakTnueckue  pabotTel. HcciaemoBaHue  3aBHCHMOCTH
nepuoaa MajblX KoJiebaHui Tpy3a Ha HUTHU OT AJIMHBI HUTHU U

Macchl Tpy3a. MccrnenoBaHne NMEPEeMEHHOTO TOKAa B LIEMH U3
MOCIIEI0BATENbHO COSAMHEHHBIX KOHAEHCATOpA, KATYIIKU U
pesucTtopa

##HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

523

Mexanuveckue BOJHBI, yCIIOBUA pacnpoctpanenus. [lepuog.
CKOpOoCTh pacipoCTpaHEeHUs U IJIMHA BOJIHBL. [lonepeunbie u
MIPOJIOJIbHBIEC BOJTHBI

###Par### HWutepdepenuus u audpakmus MeXaHHYECKHUX

BOJIH

3Byk. CkopocTh 3Byka. I'poMKkocTh 3Byka. BeicoTa TOHAa.
TemOp 3ByKa

524

DNeKTpOMarHuTHbIE BOJIHBI. Ycenosus W3IIy4EeHUS
AJIIEKTPOMATrHUTHBIX BOJH. B3anMHas opueHTanus BEKTOPOB
E, B 1 v B 271€KTPOMAarHUTHOM BOJIHE B BAKyyMe

525

5.2.6

CaolicTBa JJIEKTPOMArHUTHBIX BOJIH: OTpa)keHue,
npeIoMIICHUE, TOJsIpu3anus, Audpaxkius, HHTepdepeHus.

CKOpOCTI) OJICKTPOMArHuTHBIX BOJIH

[Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[TpyuHUMIIBI paAMOCBA3M U TeneBHAeHUs. Panuonmoxarus.
DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIoIIen Cpeibl

5.2.8

TeXHWYeCKHue YCTPOWCTBA: MY3BIKAJILHBIE WHCTPYMEHTEI,
VJIBTPa3ByKOBash JUArHOCTHKA B TEXHHKE W MEIHIIUHE,
pamap, paauoNpHUEMHHK, TEIIEBH30p, AaHTCHHA, TeedoH,
CBUY-mreun
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##HPari##OII TUKA

5.3.1

[IpssMonuHEHOE paclpoCTpaHEHHWE CBETa B OJHOPOJIHOMN
cpene. JIyu ceera

532

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoenue




n300paKeHHIA B TUIOCKOM 3epKajie

533

[Ipenomnenue cBera. 3aKOHBI  MPEIOMIICHUS  CBETA.
AOCOIIOTHBIN [TOKA3aTeNb MIPEIOMIICHUS

534

[TonHoe BHyTpeHHee oOTpaxkeHue. lIpeaenbHbI  yron
MOJIHOTO BHYTPEHHETO OTPaKEHUS

535

Mucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. L{Bet

53.6

5.3.7

CoOuparome M paccewBaroOIIUe JMH3bL. TOHKas JIMH3A.
®okycHOE PacCTOSHUE W ONTHUYECKAs CHJIa TOHKOHN JIMH3BI.
[TocTpoeHue n300pakeHuid B COOMPAIOIINX M PACCEHBAIOIINX
muH3ax. Dopmysia TOHKOM JIMH3BL. YBEJIMYEHHE, AABAEMOE
JIMH301

Hpez[enbl IIPUMEHUMOCTH FCOMeTqueCKOfI OIITUKH

5.3.8

Wutepdepennms cBera. KorepeHTHbIE MCTOUYHUKHU. Y CIOBHA
HaOJIr01eHUS MaKCHMYyMOB " MUHUMYMOB B
UHTEPPEPEHIIMOHHON  KapTUHE OT JBYX CHUH(a3HBIX
KOT'€pEHTHBIX HCTOYHUKOB

539

Hudpakmus csera. Jludpakunonnas pemérka. YciaoBue
Ha6JHOI[€HI/I$[ TJIaBHBIX MAaKCUMYMOB npu naacHuun
MOHOXPOMAaTHYECKOTO CBETA Ha TUPPAKIIHOHHYIO PEHIETKY

5.3.10

5.3.11

[Tonsipusanus cBera

TexHudeckue yCTpoOiCTBa: OYKH, Jyma, ¢oToarmapar,
MPOEKIITMOHHBII arnrapar, MHKPOCKOII, TEJIECKOI,
BOJIOKOHHAS OITHKA, TU(PpaKIIMOHHAS PEmIETKA, MOJISIPOUT

5.3.12

IIpakTrnueckue paboTHI. N3mepenne [oKa3arels
npeiomsienus. VccrnenoBaHue CBOWCTB M300pakeHUH B
nuH3ax. HabmoneHue nucnepcuu cBeta

3JIEMEHTAI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbHOCTH

FpaHI/ILUpI MMPUMCHUMOCTU KJIaCCHYECKOM MCXAaHUKH.
HOCTy.HaTBI TCOPHUU OTHOCUTCIBHOCTHU: HWHBAPUAHTHOCTD

6.1 MOJyJsl ~ CKOPOCTM  CBeTa B  Bakyyme, IPHHLUI
OTHOCHUTEJIbHOCTH DWHIITEHA
6 6.2 | OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIeHUe BPEMEHU
U COKpAILCHUE JJTUHbI
6.3 DHeprus U UMILYJIbC CBOOOTHOM YaCTULIbI
6.4 CBsI13b Macchl C HEpruel 1 UMIYJILCOM CBOOOIHOM YaCTHUIIBI.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI
7 KBAHTOBAS ®U3UKA
##Par###JIEMEHTBI KBAHTOBOM OIITHUKU
711 ®otonbl. Popmyna Ilnanka cBs3u >HEepruu (GoToHaA C €ro
4aCcTOTOW. DHEprus U UMITyJIbC (POTOHA
7 710 OtkpeiTue M uccienoBanue @oroddpdexra. OmnbiTel AT
CroneroBa. 3akoHsl poTorddexra
7.1.3 VYpaBHenue DOinmreitHa s porodpdexra. «Kpacnas




7.2

7.3

rpanunay porodrddexra

7.1.4 Jasnenue cBera. OnwiTel [1.H. JIeObenena
7.1.5 XUMHAYECKOE IEUCTBUE CBETA
716 TexHuueckue ycTpoiictBa: (OTO3JIEMEHT, (POTOJATUHK,
o cosiHeyHas Garapest, CBETOIUO/I
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopna o
7.2.1 UCCJIEIOBAaHMIO CTpOeHNUs aToMa. [ lnanerapHas Mozenb
aToma
[Toctynarel Bopa. M3nyueHue u moriomeHne (OTOHOB MpPH
7.2.2 IIEPEX0/JIE aTOMa C OJHOI'0 YPOBHS 3HEPTUHU Ha Apyroi. Busel
criekTpoB. CIIeKTp ypOBHEH 3HEPTUM aTOMa BOJOpOaa
BonnoBele  cBoiicTBa yactuil. Bomael ge  bpoins.
7.2.3 KopnyckynsipHo-BOJIHOBOM Ty aJli3M. Hudpaxmus
AJIEKTPOHOB Ha KpHUCTaJLIax
794 CrnoHTaHHOE W BBIHYXJIEHHOE H3IIy4eHHE. YCTpPOWCTBO M
o HPHHIKI paboTHI Jlazepa
795 Texnuueckue YCTpOWCTBA: CIIEKTPaJIbHBIN aHalu3
o (CTIEKTpOCKOIN), JIa3ep, KBAHTOBBIM KOMITLIOTED
7.2.6 [TpakTueckue padoTsl. HabmroaeHue auHeyaToro crekTpa
ATOMHOE AP0
731 Metonpl HAOMIOAEHUS U PETUCTPALMU  SJIEMEHTapPHBIX
e YaCTHIL
OtkpeiTie panumoakTuBHOCTU. OmnbiTel  Pesepdopma 1o
737 ONPEACIEHUI0  COCTaBa  PAaJMOAKTUBHOIO  W3JIy4YEHHUS.
o CpoiictBa anbda-, Oera-, TramMma-usnydyeHus. BrusHue
PaZMOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTtkppiTHE TMPOTOHA U HelTpoHa. HykioHHass Monenb siapa
7.3.3 [eiizenbOepra — MBanenko. 3apsa sapa. MaccoBoe 4HCIIO
sanpa. M3otomnsl
734 Anbda-pacnaa. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnai.
o Iamma-u3iydeHne. 3aKOH paJroaKTHBHOIO paciajia
735 OHeprusi CBSI3U HYKIOHOB B sijpe. SnepHble cumbl. Jledekt
o MacChl sIpa
7.3.6 Snepuble peakuuu. JleneHue u CUHTE3 a11ep
SAnepubiit peaktop. Tepmosinepubiii cunTe3. [IpoGrembr u
7.3.7 NEPCIEKTUBbl  SJEPHOM  DHEPreTUKU.  DKOJOTUYECKHE
ACHEKThI SIEPHOM SHEPTreTUKU
738 DeMeHTapHbIe YaCTHIIBL. OTtkpbITHE MO3UTPOHA.
e dyHgaMeHTaIbHBIE B3aUMOICHCTBHS
739 TexHuueckue yCTpOMCTBA: IO3MMETp, KaMmepa BuibcoHa,
o SZICPHBIN peakTop, aTOMHas 6omba
7.3.10 [TpakTueckue pabotbl. MccnenoBaHue TpekoB YacTull (IO




TOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3UKHA

8.1

Bun 3Bé3mnoro Heba. Co3Besnmus, sipkue 3BE3IbI, TUIAHETHI,
HUX BUIUMOE JBHKEHUE

8.2

Conneunas cucrema. I[lnaners! 3emHoi rpynmbl. Ilnanersi-
TUTaHThl U UX CITyTHUKH, KapJIMKOBBIE IUIaHeThl. Masible Tena
CoitHe4HOM CUCTEMBI

8.3

Comnnue, dpotocdepa u atmochepa. CoaHeuHass aKTUBHOCTD

8.4

Uctounuk sHeprun ConHua u 3BE371

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb,
paguyc, Temmeparypa, HX B3aUMOCBsA3b. Jlmarpamma
«CIIEKTpPaJbHBIA KJIacC — CBETUMOCTbY». 3BE3/bI IJIABHOMN
I0CJIE0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB)»
JUIs 3BE3]] TJIaBHOW MOCIIEA0BATEIbHOCTH

8.6

8.7

8.8

##HPar###BuyTtpennee crpoenne 3BE3N. CoBpeMEHHbIE
MPEJICTABICHUS O TMPOUCXOXACHUU u dBomormu CoyHIIA |

3BE311. DTanbl KU3HU 3BE3]T

Mneunsii [TyTs — Hama ["anaktuka. CnupanbHast CTPYKTypa
I"anakTuky, pacnpeneiacHue 3B€31, raza u nouid. Ilonoxxenune
u asmxenue Connia B [Nanaktuke. [lnockas u chepuueckas
noacucTtemsl ['atakTuku

Tune! ranaktuk. PaguoranakTuky v KBazapbl. UHEpHBIE ABIPHI
B fAJIpax rajJakTUK

8.9

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa0b6ma.
Pazberanne ramaktuk. Bospact u pagmyc BcenenHoi,
teopusi bonbmoro B3peiBa. Mojenb «ropsiueit BceneHHOM».
PenukroBoe usinyuyenue

8.10

Macmrabnas crpyktypa Bcenennoi. MeraranakTuka.
Hepeménnsie mpoOaemMbl aCTPOHOMUH




IMPOBEPAEMBIE HA EI'D 10 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OFPA30OBATEJBbHOH NPOI'PAMMBbBI CPEJTHEI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM Pe3yJbTATAM OCBOEHHMSI OCHOBHOM
00pa3oBaTeJIbHON NPOTrPaMMBbI CpeIHero 001ero 00pa3oBaHus

ChopmMupoBaHHOCTh yMEHHH pacrio3HaBaTh (U3UUECKUE SBICHHS (TPOLIECCH) M

OOBSACHATH UX HA OCHOBE HN3YUYCHHBIX 3aKOHOB

BJ'Ia,Z[eHI/IC OCHOBOIIOJIararommumMHn (I)I/ISI/I‘ICCKI/IMI/I IOHATUAMMU MW BCIIMYMHAMU,

XapaKTePU3yIOMMMH (PU3HUUECKHUE TIPOIECCHI

IMMOJIOKCHM, 3aKOHBI 1 3aKOHOMCPHOCTH

CCI)OpMI/IpOBaHHOCTB YMCEHUA pClIaTh paC‘léTHLIe 3a7a4uM C SIBHO 33JJaHHOM M HESIBHO

ChopMupoBaHHOCTH yMEHUH TPUMEHSTH 3aKOHBI KIACCHYECKOM MEXaHWKH,
MOJIEKYJISIPHOW (U3UKU U TEPMOAMHAMHUKH, JIEKTPOAMHAMHUKHU, KBAaHTOBOH (hM3MKU
JUIs aHaJu3a U OOBSICHEHUS SIBIICHUM MUKPOMHUpA, MAKpOMHUPA U MEraMHpa, pa3inyarh
ycioBusl (IpaHulpl, 00JacTH) NPUMEHUMOCTH (PU3NYECKMX 3aKOHOB, IIOHMMATh
BCeoOIuMit XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYEHHOCTH MCIIOJIb30BAHHS

YaCTHBIX 3aKOHOB; aHAJIM3UPOBATb (bPISI/I‘leCKI/Ie IMpoHueCChbl, HCIIOJIb3YyA OCHOBHBLIC

CdopMHpOBAaHHOCT,  YMEHHS pa3iuyaTh YCJIOBHS TMPUMEHHUMOCTH  Mojenei

(U3UYECKUX TEJ U MPOIECCOB (SIBJICHUI)

3a7jaHHOM  (pu3MUYecKO MOJEeNbl0: Ha OCHOBAaHMM aHAlW3a YCIOBHUSA BBIOUpATh
¢uznyeckue MOJENU, OTBEvarolue TPeOOBaHMSIM 3aJauyd, MPUMEHATH (HOPMYIIbI,
3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX TEOPHH NpPU HCHOIB30BAHUHU
MaTE€MaTU4YeCKUX METOAOB pEeUICHUsA 3aJay, [POBOAMUTH pPACUETBI HA OCHOBAHUU
MMEIOIINXCA JAHHBIX, AHAJIU3MPOBATh pe3yJbTaTbl M KOPPEKTUPOBATh METObI

peneHus ¢ y4€TOM MOJYyYEHHBIX Pe3yIbTaTOB

OHOpOfI Ha U3YYCHHLIC 3aKOHBI, 3dKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUA

Pemrates xauecTBeHHBIE 3a/1a9H, TPeOYyIOIIME IPUMEHEHHSI 3HAHUH U3 Pa3HBIX Pa3/ieioB
LIKOJIHOTO Kypca (M3MKH, a TaKKe HHTErpalliyd 3HAHUM U3 JPYyrux MpeIMETOB

C€CTCCTBCHHOHAYYHOTO HUKJIA: BBICTPAUBATDH JIOTHUYCCKYIO IICTIOYKY paccy;xneHHﬁ C

Brnagenne OCHOBHBIMH METOJIAMU HAyYHOTO IO3HAHUS, HCIOJB3YyeMBIMH B (DH3HKE:
MPOBOJUTH TPSMbIE W KOCBEHHBIE HU3MEpeHHs (DU3MUECKUX BEIUYHH, BBIOMpAs
ONTUMAIBHBIA CIMOCOO0 W3MEPEHUsT M WCIOJb3ysS W3BECTHBIE METOMBI OICHKHU
MOTPEITHOCTEH W3MEPEHHM, MPOBOJUTH HCCIEAOBAHHE 3aBUCHUMOCTEH (PU3MUECKHX
BEJIMUYMH C HCIOJB30BAHHEM TMPSMBIX U3MEPEHHH, OOBSACHATH TOTy4YeHHBIC
pe3yabTaThI, UCTIONB3YS (PU3UIECKUE TEOPHH, 3aKOHBI U TIOHITHS, U JIeTIaTh BHIBOJIBI;

coOnroAaTh mpaBuia 0€30MacHOro TpyAa IpU NPOBEICHUM HCCIEJOBAaHMA B paMKax
y4e0HOrO0  DKCIEPHUMEHTa M  Y4eOHO-HCCIEIOBATENIbCKONH  JICATEIbHOCTH  C

UCTIOJIb30BaHUEM LU(QPOBBIX HU3MEPUTENBHBIX  YCTPOMCTB M J1aOOpaTOPHOTO




o0opypoBaHus

ChopMHUpPOBAaHHOCTh YMEHHMM aHAIU3UPOBATH M OLICHUBATH IOCJCACTBUS OBITOBOHN M
IPOM3BOJICTBEHHOM JIESITEILHOCTH YEJIOBEKA, CBSI3aHHOH ¢ (PU3NYECKUMU IPOLIECCaMH,
C TO3MLMH HKOJIOTUYECKOH Oe30MacHOCTH; MPEACTaBICHUNA O paldOHAIHLHOM
MPUPOJONOIB30BAHNM, A TaKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN HAyKU M

TEXHOJIOTHI JJIA ﬂanLHeﬁmero Pa3BUTHA YCJIOBCUCCKOI'O 06HI€CTBa

OBnageHue pa3IUYHBIMUA crocoO0amMu  paboThl ¢ uHpopManuend (Gu3ndeckoro
CONepKaHUsI C WCIOJB30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX TEXHOJIOTHH;
pa3BUTHE YMEHUH KPUTHYECKOTO aHAIM3a W OIEHKU JOCTOBEPHOCTH TMOTy4aeMOn

uHdopmauu

10

ChopMHUpOBAaHHOCT, YMEHHH MPUMEHSTh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKUE
MOHATHSA, TEOPHUH U 3aKOHBI AJISl aHaiuu3a W OOBSCHEHUS (PU3UYECKHX MPOIIECCOB,
MPOUCXOSAIINX Ha 3BE3/IaX, B 3BE3NHBIX CHCTEMaxX, B MEXTaJIaKTHUECKOU cpeje;

JIBHJKEHMS HeOECHBIX TeJ, DBOJIOIMH 3BE311 M BeerenHomn

IHEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPSJAEMbIX HA EI'D 110

OPU3UKE
Kon
Kona .
pa3neJia/te IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
7J1eMeHTa
MBI
1 MEXAHHUKA
1.1 KNUHEMATHUKA

MexaHndeckoe JABMOKCHUC. OTHOCHUTENBHOCTh MEXaHHYECKOT'O

JBHMXXCHUA. Cucrema oTcuéra

1.12 MaTCpI/IaHLHaﬂ TOYKa.




7 TPacKETopH
E€ pamiryc-BekTop:
Pt )= (xlr) wle ) z(2),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, —13 X
= (Av, Ay, Az),

IV TE.
Cro:keHIle epeMelleHHIl:

Ay =0+,

CkopocTh MaTepHUaIbHOW TOUKHU:

. AF .,
v=—0o =T, =[U1_.U1_.U__].
At o :
Ax , ) .
v, =—| =X/, aHaJIOTIYHO v, =V,, U.=Z,.
At 0 :
1.1.3
CloxeHIe CKOpOCTell: o, =0, + 0, -
Brruncnenue nepemMenieHus 1 yTH MaTepralbHOM TOUKH IIPU
NPSMOJIMHEHHOM JBHKEHUH BIOJIb OCH X 110 TpauKy 3aBUCHMOCTH
Vx(t)
“ _ AU ~,
VekopeHile MaTeplalsHOIl TOIKIL: d = — =y'= [al_ .a. .a__]
AL | o '
1.1.4
Au o, , -
a =—7= =(v,),". aganormi®o a, =(v,)’, a.=(v.)’"
AL |y '
PaBHOMEpHOE NPSIMOIMHENHOE IBHKCHHE:
1.1.5

x(?)




+
v

oxX
t
%

X

)
%

Ox
const

1.1.6

P ABHOYCKOPCHHOC HpHMOHHHCﬁHOG JABHKCHUC!




a.t
x(t)=x,+u,t +—

v (t)=vu, +at
a, = const

T ol

U;.T - L’ﬁ‘x = E-ETI [Il _Il]

L =
HPII IBIDKEHINI B OHOM HAIIPABICHIHH IIVIE & = S

[ o]

1.1.7

CBoOoaHoe najieHre. Y CKOpeHrue CBOOOHOTO MaCHHS.

Vi

Yo o

0 Xo (

JBm>xeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

[.‘r{f} =X, Uyt =X +U,cosa-f

-

Fa ,
V() =y, + Ut + ng =1, U sina- I—ETT

v (t)=u, =uy,cosa

vif)=uv,, +gf=v,sina— g

KpuBonunerinoe npmxeHue. JBUkeHre MaTepruaibHOW TOYKH 1O

OKPYXHOCTH.

VYrioBas U TUHEHas! CKOPOCTh TOYKHU:

wR




[Tpu paBHOMEPHOM JBUKEHUH TOUKH 10 OKPY>KHOCTH

2w

2o
. LleHTpOCTpEeMUTEIHHOE YCKOPEHHE TOYKH:

uc




R
. [lonmHoOE ycKOpeHrue MaTepraibHON TOUKH

Teépnoe Teno. [locTtynarenbHoE U BpallaTeabHOE IBHKEHUE

TBEPIOTO TeIIa

1.2

1.2.1

TIMHAMUKA

WNuepuumansaele cuctemel orcuéra. IlepBeiii 3axkoH HeroToHa.

[TpuHnn otHOCUTENBHOCTH [ anmiiest

1.2.2

1.2.3

Macca tena. IImoTHOCTE BeniecTBa:

Cuna. [IpuHIMI cyneprio3uiuy CUl:

PaBHOJCHCTB




Bropoii 3akon Herotona: muist MatepuansHoi Touku B UCO

1.24 1




At
npu

const
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—_—

F12 F}!l

Tpetuii 3akoH HproTOHA 11711 MaTepHaIbHBIX TOYEK:

1.2.5
F

21
3akoH BCCMHUPHOI'0O  TATOTCHHA: CHJIbI TPUTAKCHHUA  MCKIAY
TOYCYHBIMU MAaCCaMM paBHBI
F

1.2.6 =
G




Cua TsHKecTH. HGHTp TSDKECTH Tejaa. 3aBUCUMOCTD CHIIBI TSXKECTH

OT BBICOTHI h HaJ TOBCPXHOCTHIO IVNIAHCTHI painyCoOM RO:

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

1.2.7

—kx

Cuna tpenusi. Cyxoe TpeHHe.

Cuita TPCHUS CKOJIbXKCHHA:

P

UN
1.2.8

Cwuiia TpeHHs TIOKOSI:

Tp

IA

UN

Koaddumuent tpennst

1.2.9 JlaBnenue:




1.3

CTATHUKA

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUA:

IM| =Fl, rae | — nuiedo cussl

1.3.1

OTHOCHUTENILHO OCH, Mpoxojsiiel uyepe3 Touky O nepneHIuKyIsIpHO
PUCYHKY

[lenTp macc Tena. LleHTp Macc cUCTEMBI MaTepUATIBHBIX TOUEK:

1.32







B onHOpOoaHOM TOJIE TSIKECTH

const)
[EHTP MAacC Teja COBIAAET C €T0 IIEHTPOM TSDKECTH

VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M,+M, +...=0
1}31 +F,+...=0

HHHPar## 1.
3.4

3akoH [lackansa




JlaBnaenue B )xuaKoCTH, okosieics B M1CO:

p
#i#HPar###l. P
35
0
+
pgh

3akoH Apxumena:

F

Apx

H#HH#HPar###1.
3.6

BBITCCH

€CJIM TEJO U KUIKOCTh nokoarcsa B ICO, to




1.4

Apx

pgV

HHHPar#HH#1.
4.1

BBITECH

VYcioBue 1aBaHus TEN
3AKOHBI COXPAHEHUA B MEXAHUKE

NmMnynbc maTepuanbHON TOYKH:

HHHPar#HH# 1.
4.2

I/IMHyJ'IBC CHUCTCMBI TCII.




3aKOH M3MECHEHUS U COXPAHCHHS UMITYJIbCA!
B UCO

HH#HPariHH#l. | A
43




1BHELIH

At




2BHEIH

At

B UCO , ecniu

A(




1BHELITH

2BHEIIH

PeaktuBHOE nBHXKEHHUE

H#HPariH .
4.4




F
“;‘(;

Pabora cunbl Ha MaJIOM NEPEMEILEHUHN:

;1:|}?'|-|;j.f'|-c05 a=F, -Ax

. F

()]
MoHOCTE CHUIBI:

CCJIM 3a BpCM:

1.4.5
At
paboTa CHIIbl U3MEHSIETCS Ha , TO MOIIHOCTb CHJIBI
Ad
P=— =F-v-cosa
ﬁr Ar—
Kunernueckast sHEprus MaTepuaabHOU TOUKHU:
E
KHUH
1.4.6

my




2m

3aK0H U3MEHCHHS KUHETHICCKOM OHEPTHUU CUCTEMbI MAaTCPHUAJIBHBIX

Touek: B UCO AExun = A1 + A2 + ...

ITorenmuansHas OHCPIusi:

JUIA IIOTCHIIUAJIbHBIX CUJI

12

1.4.7

lmoTenig




210TEHIL

AE

IIOTCHIY

ITorenmuanbHas OHCPIrusia MaTepHaﬂbHOﬁ TOYKHU B OTHOPOAHOM

IIOJIC TAXKCCTH:

TIOTCHIL

mgh

[ToreHnmanbHas FHEPTUs yIpyro 1e(opMHUPOBAHHOTO TeJIa:

IIOTCHIL




3aKOH HU3MCHCHUA U COXPAaHCHUA MEXaHUYECKOU OHCPTHUHU:
Euex = Exin + Enoresms
1.4.8 B IICO AEyex = Agcex renoresn. cun,
B IICO AE,x =0, eCMI Ascex menoresn. cax = 0

1.5

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

l'apmonuueckue koneGaHWs MaTepHaIbHOH TOUYKH. AMIUIUTYIA U
¢a3za xonebanuii. Kunemaruueckoe onvcaHue:

x(f) = Asin| @t +o, ).

v (f=x/'.

a(f=(v, ), =—e'x(f)=a +&'x=0,
IJIe X - CMEILEHUE U3 PABHOBECHS.

I[I/IHaMI/I‘leCKOG OIMNCAaHHC:

ma

1.5.1

ma




. 9TO 3HAYHUT, YTO

F
X
—kx.
OHepreTuyeckoe ONUcCaHWe (3aKOH COXPAHEHUS MeXaHHYeCKOH
SHEPIrUM):
ol .l ] ]
mus kS omg o kA
- 4+ = _mw — =
2 2 2 2
CBs13p aMIUIUTYJIbl KOJEOAHUN CMEUIEHUs] MaTepUaJbHOW TOYKU C
aMIUTUTYAaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHUS:
B
U =04, a__ =04
[lepuon u yactoTa KoJIeOAHUNA:
2n 1
© v
[lepmon MambIX CBOOOAHBIX  KOJEeOaHW MaTeMaTHYeCKOTrO
MasiTHUKA!
1.5.2 i
T=12m|—
g
[Tepuon cBOGOAHBIX KOJIEOAHUI PYKUHHOTO MasiTHUKA:
m
T=2n T
1.5.3 Brinyxnennsie koneOanus. Pezonanc. PesonancHas kpuas

ITonepeunsle U po0JIbHBIE BOIHBI. CKOPOCTh paCIPOCTPAaHEHUS U

JJIMHA BOJIHBI:

1.54 -




HNuTtepdepenius u qudpaxiys BOJIH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJISIPHASA ®U3UKA. TEPMO/JNHAMUKA

2.1

2.1.1

MOJIEKVYJISAPHAS ®U3UKA

Mogenu cTpoeHHsI ra3oB, XUAKOCTEM M TBEpABIX Teil. Ilycts
TEepMOJIMHAMHUYECKast cucTeMa (Teno) cOcTOMT M3 N OJMHAKOBBIX

MOJICKYJL. Torma KoIM4ecTBO BEIISCTBA




rIe

— 4ucio ABOrajapo, m — Macca CHCTEMBI (Tena),

u
— MOJIIpHAsi Macca BEIIeCTBa

2.1.2 TermoBoe ABUKEHUE aTOMOB U MOJIEKYJI BEILIECTBA

2.1.3 Bs3auMozaeiicTBrEe YacTHUII BELIECTBA

2.1.4 Huddysus. bpoyHoBckoe aBuxeHne

2.1.5 Mopens uneansaoro raza B MKT

CBA3b MEXIy HaBICHHEM M CpEJHEH KUHETUYECKOW HHEpruei
MOCTYMATEIbHOTO TEIJIOBOIO IBUKEHUSI MOJIEKYJI MJI€aJIbHOTO Ta3a

(ocnoBHOe ypaBHeHue MKT):




2.1.10

rae m0 — Macca OTHOUM MOJIEKYJIbI,

- KOHOCHTpaluusa MOJICKYJI

AbcomoTHas Temneparypa: T =t +273K

CBsi3p TeMmeparypbl ra3a coO CpelHeld KHMHETHYECKOM SHEeprueu

MMOCTYHATCIIbHOI'O TCINIOBOI'O ABUIKCHUS €TO MOJICKYJI:

| 2
Enr:im""‘u =Ek]‘“
Sl 2 2

Vpasnenue p = nkT

Mopenb HNJACAaJIbHOI'0 rada B TCPMOJAWHAMHKE!




(VpaBrerme Merreeesa — Kiareipora
| BEIpasKeHHE [V BHYTPSHHEH JHEPTHH

VpaBHeHHe MeHIeneera — KiameiipoHa (OpHMEHHMEBIE (O

3AIIICH):
pRT

pP’=%RT=vRT=NFcT, =t

BHPE.}KEHIIE A BHy‘I'pEHHEﬁ SHEPITH OOHOATOMHOI'O HISAlIb

raza ([IpIIMeHIIMEIe (DOPMEI 3allICH):

L‘=%vRT =%M:T _ 3 MR —ve,T= %pr

2

3aKoH HaHBTOHa JJI1 1aBJICHUSA CMECH PA3PCIKCHHBIX I'a30B:

p
1
2.1.11
+
2
+
2.1.12 N3onporeccsl B pa3peKeHHOM Tra3e C IOCTOSHHBIM YHCIOM




MoJIeKyJ N (C TIOCTOSIHHBIM KOJIMYE€CTBOM BEIIIECTBA V):
uzorepma (T = const): pV = const

nzoxopa (V = const):

const

nu3obapa (p = const):

const

['paduaeckoe npeacrasiaeHue uzomnpoieccos Ha pV-, pT-u VT-
JuarpaMmax.

OO0bBeIMHEHHBIN Ia30BhIA 3aKOH:




2.1.13

Hacpiennsie U

HCHACBIIIICHHBIC

napel.  KauecTBeHHas

3aBUCUMOCTb INUIOTHOCTH W [JaBJICHHA HACBIIMICHHOTO IIapa OT

TEMIEPATypbl, UX HE3aBUCUMOCTh 0T 00BbEMA HACKHIIIEHHOTO Mapa

2.1.14

Bnaxxnocts BO3ayXa.

OTHOCHUTENIbHAS BIAXKHOCTb:

p

HachIIImnapa

(7

napa

(1)

p

HachlIapa

()




napa

(1)

N3MeHeHne arperatHbiX COCTOSIHUM BEIIECTBA: HCHAPEHUE U

21 KOHJICHCAIIUs, KUTICHUE KUJIKOCTH
2116 N3MeHeHne arperatHblX COCTOSIHUM BELIECTBA: IUIABJICHUE U
o KpUCTaJUIM3a1us
2.1.17 [TpeoOpaszoBanue 3HEprUN B (Ha30BBIX MIEPEX0IaX
2.2 TEPMOJNHAMUKA
2.2.1 TeroBoe paBHOBECUE U TEMIIEPATypa
222 BryTtpeHnHss sHeprus
293 Tennonepenaya kak crnoco0 M3MEHEHMs] BHYTPEHHEH JHEpruu 0e3
o coBepuieHus paboTel. KoHBEKIIMS, TETTONPOBOIHOCTD, U3TYUYCHHE
KosnnuecTBO TEMIOTHI.
VnenpHas TEMIOEMKOCTh BEIIECTBA C:
224 0
cmAT
VY aenpHas Temnora napoodpazosanus L: O = Lm.
2.2.5 VY nenpHas TeruioTa miaBieHus A Q = Am.
VaenbHas Temora cropanus Tomimsa q: O = gm
DnemeHTapHas paboTa B TEpPMOJAUHAMUKE:
2.2.6

PAV




Brruucnenne pabotsl o rpaduky mpoiiecca Ha pV-auarpamme

[TepBblii 3aKOH TEPMOJIUHAMUKH:

12

AU

12

12

2.2.7

(U

A

12




Anmabara:

12

12

(U

A

AU

12




2.2.8 Bropoii 3akoH TepmoanHamuki. HeoOpaTumble mporecchl
[TpuHuMne! geicteus TennoBbix MamuH. KIT/I:
I_]:Aﬂm :‘-H.'!I‘P_|‘-KELT[| |‘-—K.1II'[|
MakcumanbHoe 3Hauenne KITJI. [ukn Kapno:
r..-T. T
2.2.10 max N =Ny = —0 e [ -
Taars Taars
YpaBHeHue TerioBoro OagaHca:
1
+
2.2.11 2
+




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

DneKkTpu3alusl Tell U e€ MpOosiBICHUs. JNeKTpuueckuit 3apsa. /(B

3.1.1 BUAA 3apsja. OJEMEHTapHBbIM HSJIEKTPUUYECKUN 3apsn. 3aKkoH
COXpPaHEHUs IEKTPUUECKOIO 3apsaaa
B3aumopeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona:
B OJIHOPOJ/IHOM BEIIECTBE C AUIIECKTPUUECKON MPOHUIIAEMOCTHIO
3.1.2
'l’_i" M2 ]. 'f_i" ” {?1
F:ﬁr|1|_‘h“: .|1|_|‘
&I 4mes, 17
3.13 Onekrpuueckoe noie. Ero nelicTBue Ha 31€KTpUYECKUE 3apsiibl
Hanpspk€HHOCTD AJIEKTPUYECKOTO MOJIS:
E
3.1.4

pOOHbIH




ITone ToyeuHoro 3apsaa:

OJTHOPOTHOE TTOJIE:

const.




KapTunsl 1MHNN HANpsKEHHOCTHU 3TUX MOJIEH

HOTeHI_II/IaJIbHOCTB SJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3znocts IMOTCHIUAJIOB 1 HAITPSKCHHUC:

12

q(¢

[ToreHuunanbHast SHEPrus 3apsiaa B AEKTPOCTATUYECKOM I10JIE:




AW

HOTCHHI/IaJ'I OJICKTPOCTATUYCCKOI'O ITOJIA:

CBs13b HaprDKéHHOCTI/I mojii MW PasHoCTH IOTCHUOUATIOB JJIA

OJHOPOJHOI'O 3JICKTPOCTATHYCCKOT'O ITOJIA: U=Ed

[TpyHLIMI CYyNIEepNIO3ULIMH INEKTPUYECKUX MTOJICH:




[TpoBOAHMKH B 3JIEKTPOCTATUUECKOM IOJIE.

Ycaopue paBHOBECHSA 3apaa0B: BHYTPHU IIPOBOJJHUKA




0
, BHYTPHU U Ha MOBEPXHOCTH MTPOBOJAHMKA ( = const

JUdNeKTpUKH B 3JIEKTPOCTAaTUYECKOM Toyie. JludneKkTpuueckas

318 MIPOHUIIAEMOCTh BEIIECTBA €
Konzaencarop. 31ekTpoEMKOCTh KOHJEHCATOPA:
<
U
.
3.1.9

DeKTpOEMKOCTh TIOCKOTO KOHJICHCATOpa:

&e




eC

3.1.10

HapaJ'IJ'IeJ'H:-HOC COCIMHCHUEC KOHACHCATOPOB!:

BN




napasut

[TocnegoBarenbHOE COCIMHEHHE KOHACHCATOPOB:




T10CI




OHeprus 3apsHKCHHOTO KOHJCHCATOpa:

3.1.11 w




cUu

2C

3.2

3AKOHBI IIOCTOSAHHOI'O TOKA

3.2.1

Cuia Toka:




1=
Aty

ITocTosiHHEIN TOK: | = const

Jlns mocTosiHHOTO TOKa q = It

YcaoBus CyHICCTBOBAHUA SJICKTPUUCCKOI'O TOKA.

322
Hanpspoxkenue U u DJ1C E
3akon Oma 1l yyacTKa IeTH:
I
323
R
U
DNIEKTPUYECKOE COIMPOTHBIICHHE. 3aBUCUMOCTH COMPOTHUBIICHUS
OJIHOPOJIHOTO TPOBOJHUKA OT €ro JJIMHBI U CEUYEHHs. Y IeIbHOE
COTPOTHUBIICHUE BEIECTBA.
R
324
p




Hctounuku Toka. 9JIC UCTOYHHUKA TOKA:

q
3.2.5
A
CTOPOHHHUXCHUIT
BHyTpeHnHee conpoTHBIeHNE HICTOUHUKA TOKa
3axon OMa 1715 oJHOM (3aMKHYTOM) anekTpuueckoi nenu: E = IR
+Ir, oTky1a
1
3.2.6
Rr




3.2.7

[TapannensHOE COEIMHEHNE IPOBOIHUKOB:
I=11+12+.,Ul=0U2=_,,

mapaun




[locnenoBarenbHOE COETMHEHNE TIPOBOJHHUKOB:
U=Ul1+02+.,11=12=..,

mocin




3.2.8

Rt

Pabora snexrpuueckoro Toka: A = [Ut.

3akoH [[xoyinst — Jlenna:

S

Ha pesucrope

1




MOILIHOCTB 3JIEKTPUYECKOTIO TOKA!

Ad .
P=— =JU
Ar Ar—s)
TermoBast MOILIHOCTB, BbIACIISIEMAs HA PE3UCTOPE:
2
2p U -
. . R
MoIIHOCTE HICTOYHHKA TOKA:
AA
CT. CHII _
B=— =EI
g Ar—0
CBOOOJIHBIE HOCHUTENM AJIEKTPUUYECKUX 3apsiioB B IPOBOJHHUKAX.
3210 MexaHu3Mbl MTPOBOJUMOCTH TBEPIBIX METANIOB, PAacCTBOPOB U
paciiaBoB ANEKTPOIUTOB, Ta3o0B. [TonynpoBoAHUKH.
ITonynpOBOIHUKOBBIN IO
33 MATHUTHOE I1IOJIE
MexaHnueckoe B3aMMOJCHCTBHE MAarHUTOB. MarumTHOEe TIOJIE.
Bekrop marmutHONM — mHAykuuu. [lpuHnun — cynepnosuuuu
MarHuTHBIX ITOJIEH:
33.1




JInaumn HHAYKOUU MArHuTHOIO IIOJIA. KapTI/IHa JIMHUAM HHAYKOUU
MAar"duTHOT'O IIOJIA ITOJIOCOBOI'O H HOI[KOBOO6p3_3HOFO IIOCTOSAHHBIX

MAarHuToB

OneiT Opcrena. MarHuTHOE MoOJie MPOBOJHUKA C TOKOM. KapTun

JIMHUA WHAYKOUUW  MAr"iuTHOro  IoJjig  JAJIMHHOI'O npsAMoro

332
MPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO IMPOBOJHUKA, KATYIIKH C
TOKOM
Cuna Ammnepa, e€ HanpaBlIEHUE U BETUYHHA:
A
333

IBlsino.
, TJIE 0 — yTOJI MEX]Ty HAIPaBJICHUEM ITPOBOJHUKA H BEKTOPOM




Cuna JlopeHua, e€ HanpaBJIe€HUE U BEJIMYMHA!

Jlop

| gl vBsina
TJie 0. — YToJl MEX]ly BEKTOpaMu

334
v
u
B
. JIBMKeHUe 3apsyKEHHOM YaCTULIBI B OJHOPOJHOM MarHUTHOM I10JIE
34 OJIEKTPOMATHUTHA A UHYKIOUA
IToTOK BEKTOpa MarHUTHOW MHIYKIWHN:
3.4.1




S
BScosa
7 B
4
G2
34.2 SBnenue anekrpomMarHuTHOW MHAYKIMU. DJ1C nuHAyKINN

3aKOH AJEeKTpOMarHuTHOW MHAyKuuu Papanes:

AD
343 E = :—(I:Ii
At Af—
\‘f a'n'
\d v, .
é !
OJ1C uHAYKIMHU B IPSIMOM MPOBOJAHHKE JJIMHOH |, ABMXKYIIIEMCS CO
CKOPOCTBIO
344




)

B OJTHOPOAHOM MArHMTHOM IIOJIC B:

Blvcosa

, TJI€ 0. — YTOJI MEKy BEKTOpOM B 1 HOpmainbio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI




; €CIIH

TO

Blv




34.5 [IpaBuio Jlenua

NHIyKTUBHOCTD:
L
1
3.4.6
()
, umu @ =LI.
Camounnykuus. JIC caMOMHIYKITNH:
AT
o
—0
DHeprusi MAarHUTHOTO TOJIST KATYIIKU C TOKOM:
w
L
3.4.7 —
2

LI




3.5

OJIEKTPOMAT'HUTHBIE KOJIEFAHMA 1 BOJIHBI

3.5.1

KoneGatenbHplii  koHTYp.  CBOOOAHBIE  3JEKTPOMArHUTHBIC

KoJie0aHus B MIeaTbHOM KOJICOATSIIbHOM KOHTYPE:
[4(1) =G unsin( 0+ o)

L’[ﬂ =g, =, cos( et +q) =1 cos(ct +q))

®opmyna TomcoHa:

=
T
2
LC
, OTKyJ1a
_ \/__
w




2

LC

CBsa3b AMIUIMTYABI 3apsdaa KOHACHCATOopa € aMHJ'II/ITYJIOI\/JI CHJIBI TOKa
npyu CBOOOITHBIX AJIEKTPOMArHUTHBIX KOJICOAHHUSX B HICATHLHOM
KOJIe0aTeTbHOM KOHTYpE:
gﬂlﬂ.‘& =
D

3aKOH COXpaHEHHS DHEPrUU B HJEATBHOM KOJeOaTeIbHOM

KOHTYpE:

352

353 BriHy X 1€HHBIE JIEKTPOMAarHuTHEIE KoyieOanus. Pe3onanc
[lepemennbiii Tok. IlpomsBoacTBo, mnepenada u mnoTpediieHUE

354 ANEKTPUUECKON SHEPTUU

cuU® LI* U’ LI’
+ = IR — TR — const.
2 2 2 2




3.6

CBolicTBa 3JEKTPOMArHUTHBIX BOJH. B3auMHas oOpueHTaus

BCKTOPOB B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKYYyMC:

E
1
3.5.5
B
1
C
356 [Ixamna 3JIEKTPOMATrHUTHBIX BOJIH. IIpumenenue
JJICKTPOMATHUTHBIX BOJH B TEXHHUKE U OBITY
OIITUKA
361 [IpsAMosIMHENHOE pacHpOCTPAHEHUE CBETA B OJHOPOIHOW Cpene.
Toueunslii nictounuk. JIyu cBeta
3aKOHBI OTPAKEHUS CBETA.
a
3.6.2

ol B

S




3.6.3

[TocTpoenune n300pakeHH B TNIOCKOM 3€pKajie

3.6.4

3aKOHBI IMPEJIOMJIICHUA CBETA.

[Ipenomnenue cpera:

sinp.

AOCOIIOTHEIH ITOKa3aTelb MMPCIIOMJIICHHA:

abc

OTHOCHTENBbHBIN MOKa3aTeNb IPETOMIICHUS:




OTH




Xon 1ydeil B mpu3Me.
Vi =V3, Ay =i,

CoOTHOIIIEHHE YacTOT ¥ COOTHOIICHHWE JUIMH BOJH TPU TEPEXO7e

MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TpaHuIly pas3fena ABYX

ONTHYCCKUX CpCAa:

3.6.5

ny<ny n,

[TonHOE BHYTpEHHEE OTpaKECHHE.

[IpenenbHbIN yroia NOJHOTO BHYTPEHHETO OTPaKCHUS:

Sino.

mp

OTH




3.6.6

Colwuparornue 1 paccenBaroniue JMH3bL. ToHKas TuH3a. DOKyCHOE

pacCTOAHUC U ONITUYCCKAA CHUJIa TOHKOM JIUH3BI:




3.6.7

dopMyia TOHKOU JTUH3BIL:

VBenuueHue, JaBaeMoe JIMH30M:




d T

A5

F\ h
f

g

B ciyuae paccenBaromieit JIMH3bI:

3.6.8 —







Xon nyya, HpPOLIEALIETo JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€
rJIaBHOM onTuueckoil ocu. [loctpoeHune u300pakeHUH TOUYKU M
OTpe3Ka NpsIMON B COOMpAIOIIMX M PACCEUBAIOIIMX JIMH33aX U MX

CHUCTEMAaxX

@doroanmnapaT Kak onThyeckud mnpubop. Ima3 kak onruyeckas

3.6.9
cucrema
Wntepdepenums cera. KorepeHTHble HMCTOUHUKH. Y CIOBHUSA
HaOJIO/IeHUs] MaKCUMYMOB U MHUHHUMYMOB B HMHTEp(EpPEHIIMOHHOM
KapTHUHE OT JIByX CHUH(A3HBIX KOTEPEHTHBIX UICTOUHUKOB:

A
3.6. MAKCIIMYMBI — A=2m > M= 0,£1.£2,£3....,
vl

MITHIIMYMBI — ﬂ:{zm+l_];, m=0,+1,+2 +3___
Hudpakius  cera.  [udpakuuonHas  pemérka.  YcioBHe
HAOJIOJICHUS] TJIABHBIX MAKCHUMyMOB IpU HOPMAJIbHOM MaJICHUU
MOHOXPOMAaTHYECKOTO CBeTa C JUIMHOM BOJHBI A Ha PELETKY C
nepuoaom d:

3.6.11

dsing




4.1

3.6.12

4.1.1

Hucnepcus ceera

KBAHTOBAS ®U3UKA

KOPITY CKYJISIPHO-BOJIHOBO! JIY AJIU3M
['umote3a M. [Tnanka o kBantax. ®opmyna [ranka: E = hv

®otoHbl. JHEprus GoToHa:

he




pc

HUmnynsc ¢poToHa:

i

hv




4.13 dotorpdext. OnbiTel A.I'. CroneroBa. 3akoHbl poTodrddekra

VYpauenue DitHmTelHa 111 portodrddexra:

tdhoroHa

ABBIXOOA
+

KUHmMax

rie ,

¢doTona
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JlaBneHue cBeTa.
4.1.5 JlaBneHue cBera Ha IOJTHOCTBIO OTPAXKAIOLIYH IOBEPXHOCTb MU Hi

MOJIHOCTBIO IMOITTOMIAI0IIYIO ITIOBEPXHOCTDH

4.2

OU3NKA ATOMA

4.2.1 [Inanerapnas Mmoaenb aToma

492 [Toctynatet bopa. Wznydenwe u moriomeHne (OTOHOB TIpH

nepexoae atoMa ¢ OAHOTO YPOBHA SHCPIrUU Ha I[pyFOP'IZ
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JIuHeiyaThie CEKTPHI.

CrexTp ypoBHEl 3HEpPruy aToMa BOJOpOJa:

E,=_2%B 12,
n
4.3 OU3UKA ATOMHOTI'O APA

431 Hyxnonnas mozaens siapa [eitzenOepra — MBanenko. 3apsn sijapa
MaccoBoe uncnio sapa. MU30Tomsl
PannoakTHBHOCTS.
Anbda-pacnian;
XY+ JHe
bera-pacnan.
DNeKTpOHHBIH B-pacnan:

4.3.2

433

A A 0, ~
s X—= Y+ je+v,

[Tozutponnsii B-pacma;
A A 0=
s X—= Y + jE+ v,

I'amma-u3nyuenune

3aKOH painOaKTUBHOIO pacnajia:

N@)




ITycth m — Macca painoakTUBHOTO BemecTna. Toraa

m(1)

-t

434 Snepuble peakuuu. JleneHue u CUHTE3 g11ep




YYEBHO-METOJUYECKOE OBECNEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSIBATEJBHBIE YYUEBHBIE MATEPUAJIBI JUISI YYEHUKA

» ®usuka; 10 knace. yrimybnenHoe oOyuenue KacbssHoB B.A. O011ecTBO ¢ OrpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkunonepHoe odiectBo «M3narenbctBo «IIpocBemieHue
» ®usuka; 11 knace. yriybnennoe ooyuenue KacesinoB B.A. O0uiecTBo ¢ orpaHiyeHHON

OTBETCTBEHHOCTHIO «/[PODAY»; AkuinonepHoe oomectBo «M3narenbctBo «IIpocBemenue

METOIUYECKHUE MATEPHUAJIBI JIUIAA YUYUTEJIA

https://edsoo.ru/mr-fizika/

HOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/
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