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IHHOACHUTEJIbBHASA 3AIIMCKA

[IporpaMmma 1o Qu3MKe Ha ypOBHE CcpeaHero ooOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHMM U TPeOOBaHWM K pe3yjbTaraM OCBOCHHS
OCHOBHOM 00pa3zoBaTelibHOM TporpaMmsl, npeactaBieHHbIXx B PI'OC COO, a Takxke
c yuéroMm denepaibHOM paboueil mnporpamMmbl BocmuTaHus W KoHienimu
npenojiaBanus yueoHoro npenmera « dusnuka» B 00pa3oBaTebHBIX OpTraHU3alMsaX
Poccuiickoii @enepaliviu, peaim3yoimx 0CHOBHbIE 00pa30BaTeIbHbIE POTPAMMBL

[Iporpamma no usuke onpeaenser 00s13aTeIbHOE IPEIMETHOE COJIEPKAHIE,
YCTaHABIIMBAET PEKOMEHYEMYIO MOCJIEA0BATEILHOCTh U3YUEHHS TEM U Pa3/IeyioB
y4e0HOTO IperMeTa ¢ Yy4€TOM MEXKNPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H,
JOTUKK y4eOHOro TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH OOYYarOIMXCS.
[Iporpamma no ¢usuke Aa€r MpeACTaBICHUE O LESIX, COJAEpKaHUM, 00IIeH
cTparerud OOy4eHMs, BOCIHWTaHHS W Pa3BUTUA OOYYAIOUMXCS CpPEACTBaMHU
yaeOHoro npeaMera « Guzuka» Ha yriryOJIEHHOM YpOBHE.

N3ydenne Kypca QU3UKH YriayOJIEHHOTO YpPOBHSI MO3BOJISIET pEaM30BaTh
3a/1a4u MpoQecCuoHATLHON OpUEHTAIIMH, HAIIPABJICHO HA CO3JaHHUE YCIOBHUM IS
NPOSIBJICHUS] CBOUX HHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEM KaXKIbIM
00yJarmuMcsi, KOTOpPble HEOOXOAWMBI ISl TMPOJJOJDKEHUS OOpa3oBaHUS B
OpraHu3almsXx MNpoQPecCHOHAILHOTO O00pa30BaHUsI MO Pa3IMYHBIM  (UHKO -
TEXHUYECKUM U MHKEHEPHBIM CIICIUATBHOCTSIM.

B mporpamme 1o ¢puzmke onpenensoTcs miaHupyeMble Pe3yIbTaThl OCBOCHUS
Kypca (u3uMku Ha YypOBHE cCpeAaHero oOmero o0pa3oBaHMs: JUYHOCTHBIE,
MeTanpeIMeTHble, TpeAMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHno-
METOJ0JOTHYECKOM OCHOBOW g pa3paboTKh TpeOOBaHWN K JMIHOCTHBIM,
METanpeIMETHbIM U MPEAMETHBIM pe3yJbTaTaM OO0y4arolyxcs, OCBOMBIIMX
porpamMmy 1o GU3NKe Ha YPOBHE CPEIHETO 00IIETro 00pa3oBaHus Ha YITyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-E TEeIbHOCTHBIM MOAXO0.

[Iporpamma o pu3nuKe BKIIFOYACT:

IUTAaHUPYEMBbIE PE3YIbTaThl 0CBOEHUS Kypca GU3UKU Ha YTITyOIEHHOM YPOBHE,
B TOM YHCJI€ IPEMETHBIE PE3YIbTAThI IO T'OJ1aM 00y4YEeHUS;

cojepxkanue yueOHoro npeamera « Puznka» mo rojgam o0ydeHusl.

[lporpamma mo ¢u3Mke HMeeT NPUMEPHBIM XapakTep U MOXKET ObITh
UCII0JIb30BaHa yYUTENSIMU (DU3UKH 11 COCTABIICHHSI CBOMX PAOOUUX TPOTPAMM.

[Iporpamma no ¢u3uKe HE CKOBBIBACT TBOPUECKYIO MHUIIUATUBY yUUTENEeH U
NPEIOCTaBIAET BO3MOXXHOCTH JUIl pEAIM3aUMU  PA3IMYHBIX METOJAMYECKHX
NOJXOJIOB K TMpENoJaBaHui0 (PU3MKKM Ha YrIIyOJEHHOM YpPOBHE MpPH YCIOBUU
COXpaHeHus 00s13aTeNIbHOM YacTH COIepIKaHus Kypcea.
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du3mka KaKk Hayka O HambOoJiee OONMX 3aKOHAaX MPUPOJbI, BRICTYIAS B
Ka4ecTBe Y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINA BKJIAJ B CUCTEMY
3HaHUI 00 okpyxkaromeM Mupe. [1IkoapHBII Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIA
JUISI €CTECTBEHHO-HAYYHBIX Y4E€OHBIX PEIMETOB, MOCKOJIbKY (U3MUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB W SBJICHHWM, H3y4aeMbBIX XUMHEH, OHMOJIOTHEH,
busnmdyeckoir reorpadmeld u acTpoHOomuei. Mcmonp30BaHWE W aKTHBHOE
npuMeHeHne (U3NUEeCKUX 3HAHWUK OMpEeNenuio Xapakrep W OypHOE pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B C(hepe FIHePTETUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4CHUS HOBBIX MAaTEpHAJOB C 3aJaHHBIMH CBoWcTBamu. M3ydenune (uzmku
BHOCHT OCHOBHOU BKJIaJl B (POPMHUpPOBaHNE €CTECTBEHHO -HAYYHOUM KapTHHBI MHpa
obOydarorerocs, B GopMUpOBaHNE YMEHUI MPUMEHSATH HAYYHBIN METO/1 TIO3HAHUS
P BBITIOJTHEHUH UMY YYE€OHBIX UCCIIEA0BAHUM.

B ocHoBy Kypca ¢pu3uku Ha ypOBHE CpeHEro o011ero 00pa3oBaHus MOJI0KEH
PA UIeH, KOTOPBIE MOYXKHO PacCMaTPUBATh KaK MPUHIIUIIBI €r0 TOCTPOCHUS.

Hoea wenocmmnocmu. B COOTBETCTBUM C HEU KypC SIBJISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJICPIKUT MaTepHal U3 BCEX pa3/enoB (PU3UKH, BKIFOYACT KakK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoen zenepanuzayuu. B cOOTBETCTBMM C HEH Marepwan Kypca (U3UKH
00bemUHEH BOKPYr (M3MYECKUX Teopud. BemymmM B Kypce sBisieTcs
dbopMHUpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX Marepuu, BEILIECTBE U
noJie.

Hoea cymanumapuzayuu. EE€ peanmzainusi NPEINOJaracT MUCHOJIb30BAHUC
TYMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONW HAYKH, OCMBICJICHUE CBSI3U Pa3BUTHUSL
(bu3uKH C pa3BUTUEM OOIIIECTBA, @ TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMH ITPOOIEMamMHu.

Hoea npuxnaonoit nanpasnennocmu. Kypc Gpusuku yriry0iaéHHOTO ypOBHS
MpeAnoaraeT 3HaKOMCTBO C IMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUYECKUX
MPUIOKEHUM U3YYEHHBIX TeOpHuil M 3akoHOB. IIpu 3TOM paccMmarpuBaroTCs Ha
YPOBHE OOIIMX MPEACTABICHUN U COBPEMEHHBbIE TEXHUYECKHE YCTPOICTBA, U
TEXHOJIOTUH.

Hoea 3Kkonocuzayuu peanu3yercsi NOCPEACTBOM BBEACHHS 3JIEMEHTOB
COJZEpKaHUSA, TMOCBIIIEHHBIX O3KOJOTHUYECKUM MpoOIeMaM COBPEMEHHOCTH,
KOTOpbIC CBA3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHUM, a TaKKe OOCYKICHUS
po0JieM pallMOHATBHOT O TPUPO/I0OIB30BAHUS U IKOJIOTUYECKOM 0€301MaCHOCTH.

OcBoeHue coaep>kaHus MPOTPaMMbI 110 GU3UKE TOJDKHO OBITh TOCTPOSHO HA
MIPUHIIMAIIAX CUCTEMHO-IESITEIbHOCTHOTO Toaxoa. Jljia pu3uku peanmsamust dTUX
NPUHIMIOB 0a3upyeTcs Ha UCTIOIb30BAHUHU CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHWCTBYIOIIEero ¢akropa ydeOHoro mporiecca. st yriayOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHHUUYECKOTO 3SKCIEPUMEHTA,
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BKJIIOYAIONIETO (DPOHTAILHBIE YYEHHYECKHE OMBITHI MPU HU3YYEHHH HOBOTO
Marepuaia, JadoparopHbie padoThl U pabOTHI IpakTukyMa. [Ipr 3TOM BO3MOKHBI
JIBa crioco0a peann3aui Gu3ndecKoro nmpakTukyma. B mepBom ciiyuae mpakTuKyMm
npoBoauTcs muoo B koHie 10 m 11 kmaccos, muOO MOCJE MEPBOTO M BTOPOTO
MOJIYTOUHN B KaKIOM M3 3THUX KjaccoB. BTopoii cmoco6 — 3To mHTErparus padboT
MPaKTUKyMa B CUCTEMY JIAOOPATOPHBIX pabOT, KOTOPHIE MTPOBOIATCS B MPOIIECCe
u3ydeHus: pazaena (temsl). [Ipu 3ToM moa paboramMu TpakTHKyMa MOHUMACTCSI
CaMOCTOSITEIbHOE HCCIIEIOBAaHWE, KOTOPOE TPOBOJAUTCSA 1O PYKOBOJCTBY
CBEPHYTOT0, 0000MEHHOTO BUIa O€3 MOMIaroBO MHCTPYKITHH.

B nmporpammMe mno ¢Qusuke cucTeMa YYEHHMYECKOI'O SKCIIEPUMEHTA,
Ja00paTOpHBIX padOT M MPaKTUKyMa MPEACTaBJieHa €IWHBIM mepedHeM. Bridop
TEMaTUKH i1 STUX BUJAOB YUCHHYECKHX MPAKTUYECKUX pabOT OCYIIECTBISETCS
y4acTHUKaMH 00pa30oBaTesIbHOTO MpoIiecca UCXOAS U3 0COOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAaHUS M OCHaieHus kaOuHeta (usuku. [Ipu 3TomM oOecmeduBaeTcs
OBJIaJicHUE OOYYarONMMHUCS YMEHHSIMU TPOBOJUTh TPSIMbIE M KOCBEHHBIC
U3MEPEHUs, UCCICAOBAHUS 3aBUCHUMOCTEH (DU3UUIECKUX BEIMYMH M TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEJI0KEHHBIX TUTIOTE3.

bonbioe BHUMaHME yIeNAeTCs pElIeHUI0 PacYETHBIX U KaueCTBEHHBIX 33/1ad.
[Tpu 5TOM 7151 pacuETHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3a71a9H C SIBHO 33JJaHHON
¥ HESIBHO 3aJIaHHON (PM3UYECKON MOJIENbIO, TO3BOJISIIOIIHE TPUMEHSTh N3y4YEHHbIC
3aKOHBI M 3aKOHOMEPHOCTU KaK W3 OJHOTO pa3jiena Kypca, TaK U WHTETPUPYST
pUMEHEHNE 3HAaHUH 13 Pa3HBIX pa3iesoB. J[Jis kadeCTBEHHBIX 3a71a4 MPUOPUTETOM
ABJSIIOTCS  33JlaHus Ha OOBsSICHEHUE/MNPEICKa3aHue NPOTeKaHUsl (PUINUECKUX
SIBJICHUI U TPOIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyromue BeiOopa pruzndeckoit
MOJIETIH JIJISl CUTYalluu TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedboBanusamu I'OC COO k matepuanbHO -TEXHUY €CKOMY
obOecnieueHunIo yueOHOro npoiiecca Kypc (pU3UKM yriryOaEHHOTO YPOBHS Ha ypPOBHE
cpenHero oomero o0pa3oBaHMs JAOJDKEH H3Yy4arbCsl B YCJIOBUAX MPEIMETHOTO
kabunera. B kabunere (U3UMKH JOKHO OBITH HE0OXOJMMOE JabopaTopHOe
00opyI0BaHuUE [ BHITIOJTHEHHSI YKa3aHHBIX B POTpaMMe 0 (PU3MKe yueHIY eCKHX
OTIBITOB, JTJA0OPATOPHBIX PA0OT U PabOT MPAKTUKYMA, & TAKXKE TEMOHCTPAITMOHHOE
000py1I0BaHHE.

JlemoHCcTpaliionHoe 00opyaoBaHue (QOpMHUpPYETCsT B COOTBETCTBHM C
NPUHIMIIOM MUHUMAJIbHOW JIOCTAaTOYHOCTH U  OOECTICYMBAET TOCTAHOBKY
NEPEYUCIICHHBIX B TMpoOrpaMMe Mo (U3WKE KIFOUEBBIX JEMOHCTpAIA I
UCCIICIOBAaHUSI M3YYaeMbIX SBJIEHHA H  MPOIECCOB, OJMIUPUYECKUX H
byHIaMEHTaTbHBIX 3aKOHOB, UX TEXHUISCKUX TPUMCHECHUH.

JlabopatopHoe oOOpynoBaHWE I YYEHWYECKUX TMPAKTHUYECKUX pPadoT
dbopmupyercsi B BUAE TEMATHUECKUX KOMIUIEKTOB U 0OECTICUMBAETCSI B pacyére
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OJHOTO KOMIUIEKTa Ha JBYX OOy4aroumxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO O00OPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMILICKCHOM
UCIIOJIb30BaHUH aHAJIOTOBBIX U IMUQPPOBBIX MPHOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CHCTEM B BUJIE ITU(DPOBBIX Ta00paTOPHIA.

OCHOBHBIMH LIETSIMU U3Y4YEHUS (PU3UKHU B 0011IeM 00pa30BaHUU SBIITFOTCS :

dbopMHpOBaHHE HHTEpPECa M CTPEMIICHHS OOYyYalIIUXCS K HAydIHOMY
U3YYEHUIO TPUPOJBI, PAa3BUTHE WX HMHTCIUICKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUNA O HAYyYHOM METOJE MO3HAHUS U (PopMUpOBaHHE
HCCIIEIOBATENIHCKOTO OTHOIICHHUS K OKPYKAIOIIIUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4yeHHs] OCHOB
CTpPOCHHS MaTepuu U (HyHTaMEHTAILHBIX 3aKOHOB (DU3UKU;

dbopmHpoBaHue yMEHH 0OBSICHSTH SBJICHUS C UCTIOJIb30BaHUEM (DU3HYECKUX
3HAHWA U HAYIHBIX JOKA3aTeIbCTB;

dbopmMupoBaHUE TPEACTABICHUN O pod (PU3WMKH 1JIT Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEICTABICHUHA O BO3MOXHBIX  cdepax Oyyiei
npo(eCcCUOHANBHON MEATENbHOCTH, CBA3aHHBIX C (DU3HMKON, MOATOTOBKA K
JanpHeieMy oOy4eHHUIO B ’TOM HaIlPaBJICHHH.

JlocTmkeHne 3TUX Leeld 00ecrneyrnBaeTCsl pEUIeHUEM CIIEAYIOIMX 3a/a4 B
npolecce u3ydeHus Kypca Gu3uKyd Ha ypOBHE CPEIHEro 001Iero 00pa3oBaHus:

NpUOOpPETEHUE CUCTEMBI 3HaHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTIX,
3aKOHAX,  TEOpHAX, BKIIOYAsI  MEXaHWKY,  MOJICKYJSIpHYIO  (U3HKY,
AIIEKTPOIMHAMHUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTBHI acTpOPU3UKY;

dbopmHpoBaHUE YMEHHI PUMEHSTh TEOPETUIECKUE 3HAHUS 111 0O'bSICHEHUS
bu3NUECKUX SBICHUA B MPUPOJC W JJISI MPUHATHS MPAKTUUYCCKUX DPEIICHUA B
MOBCETHEBHOM )KU3HH,

OCBOEHHUE CTIOCOOOB PEIICHUS pa3JIMYHbIX 33a4 C IBHO 331aHHON (PU3UY eCKOM
MOJIENbIO, 3a/1ay, MOJPa3zyMEBAIOUIMX CAMOCTOSTEIbHOE CO3/laHue (PU3nuuec Koi
MOJIENIM, aJCKBAaTHOM YCJIOBHUSIM 3a3Jaud, B TOM YHCJE 337a4 HHKEHEPHOIOo
XapakrTepa,

NOHMMaHuEe (U3NYECKUX OCHOB WM MPUHIMIIOB JCHCTBHUS TEXHUYECKUX
YCTPOMUCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUA M TPOBEACHUS
¢u3nYeCKUX OKCIEPUMEHTOB, aHauM3a ¢ HHTEpIpeTaluu  UHPOpMAIUH,
OTpEeJIEICHUs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTaTa;

CO3/1aHM€ YCJIOBUUM /JIi Pa3BUTUSL YMEHUU MPOEKTHO-HCCJIIEI0BATENbCKOM,
TBOPYECKOU JAEATEIIbHOCTH;
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pa3BuTHE UHTEpeca K cdepaM nmpodeccuoHaTbHOM MeATeNbHOCTH, CBSI3aHHOM
¢ QU3BUKOM.

B cootBerctBum ¢ tpeboBarmsaiMu OPI'OC COO yrimyOnéHHBIN ypOBEHB
u3ydeHus: ydeOHoro mpenMera «®du3uka» Ha YPOBHE CpPEIHErOo OOIIero
oOpa3oBaHusl BBIOMpACTCS OOYYAOIMIMUMUCS, IUIAHUPYIOMMMH ITPOJIODKCHHIC
00pa3oBaHus IO CIEIHATHLHOCTIM (PU3HKO-TEXHUIECKOTO IIPO (HUIIS.

Ha m3ydenue ¢pusuku (yriayOnEéHHBIN ypOBEHB) Ha YPOBHE CPEIHETO OOIIIEro
obpazoBanus otBoguTcs 340 gacoB: B 10 kmacce — 170 gacoB (5 4acoB B HEALTIO),
B 11 knacce — 170 yacoB (5 4acoB B HEAELIIO).

[lpennaraemeiii B mporpamme mo (U3MKE MepedeHb JTabOopaTOPHBIX U
MPAKTHUYECKUX PpadOT SBISETCS PEKOMEHOBAHHBIM, YUWTENb JENAcT BBIOOP
NpoBeACHMs JTAOOpAaTOPHBIX PabOT M OMBITOB € Yy4ETOM WHAUBUAYaTbHBIX
ocoOeHHoCTel 00yJaronmxcsl.
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COAEPXAHUE ObYYEHUA
10 KJIACC

Pa3znen 1. HayuHblii MeTO NO3HAHMSI IPUPObI.

®dm3rka — pyHIaMeHTaIbHAs HayKa O mpupojae. HaydaHslii MeTox mo3HaHuS 1
METOIbI UCCIIeOBAHMS (GU3HUECKUX SIBJICHUI.

DKCIIepUMEHT U TEeOpHusl B MpoOIllecce Mo3HaHUs Npupoabl. Habmonenne u
OKCTIEPUMEHT B (PUBHKE.

Cnoco6bl m3MepeHusi (U3UYECKUX BEIMYWH (aHAJIOTOBBIE W IHU(POBHIC
U3MepUTeIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemmHocT wu3MepeHuil  ¢u3nyeckux BenuuuH  (aOCOJOTHAA U
OTHOCHUTENbHAs).

MonenmupoBanue GpU3NYECKUX SIBJICHUI U MPOIECCOB (MaTepualibHasl TOUKA,
a0COJIFOTHO TBEPI0E TEIIO, HI€aTbHAasl JKUIKOCTh, UI€aIbHbIN a3, TO YeUHbII 3apsi).
['unore3a. uznveckuil 3aK0H, TPaHULIBI €r0 IpUMeHUMOoCTH. Duzndeckas Teopusl.

Ponp u mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPaKTUUECKOM A TETbHOCTH JIFOJIEH.

Yuenuueckuit skcnepumenm, nadopamopnuie pabomvi, npaKmuKym.

N3mepenne cuitbl TOKA U HAPSIKEHUS B LIENH [TOCTOSIHHOT'O TOKa IPU MOMOILH
AHAJIOTOBBIX U LU(PPOBBIX U3MEPUTENLHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LUPpoBOIl nabopatopuei o ¢usuke. Ilpumepsl n3mepeHus
(bu3NUECKUX BEIIMYUH [IPU MOMOIIU KOMIbIOTEPHBIX TATYUKOB.

Pa3zgen2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmkeHHuE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBHKEHUSL.
Cucrema orcuéra.

[Ipsimast u 0OpaTHas 3a1a41 MEXaHUKHU.

Pannyc-BekTop MarepuaibHOM TOYKH, €r0 MPOEKUUMU HAa OCU CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemenienue, CKOpOCTb (CpeHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MaTepUAIbHOW TOYKHM, UX IMPOEKIUU HA OCH CHUCTEMbI KOOPIHMHAT.
CrioxeHue rnepeMenieHnid 1 CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE NMPSIMOJIMHENHOE IBHKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTepUaIbHOM TOUKU OT BP EMEHU U UX
rpaguku.

CBoOoaHOE majeHue. YCKopeHue CBOOOJHOrO majacHus. J[BrkeHue Tena,
OpOILIEHHOTO TOJ YIiOM K TOPU30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH U
YCKOPEHUS MaTepUaIbHOM TOUKH OT BPEMEHHU U UX IpaduKH.
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KpuBosmHeiiHoe  aBWKEHME. JIBW)KEHME  MATepUaIbHOM  TOYKH 1O
OKPY>KHOCTH. YTIJIOBas M JMHEWHas CKopocTh. [lepmoa m yvactota oOpareHws.
LlenTpocTpemMuTenbHOe (HOPMATLHOE), KacaTeabHOE (TAaHMCHIMATILHOE) U TOJHOE
YCKOpPEHHE MaTepUATbHOU TOUKH.

TexHnueckne yCTPOHCTBA M TEXHOJOTHUYECKHE TMPOLECCHI: CIHIOMEID,
JIB>KEHHE CHAPSIOB, LIETTHbIE, IECTEPEHYATHIE K PEMEHHBIE TIEPEIauH, CKOPOCTHBIE
TQTHIL.

Hemoncmpayuu.

Mogenbs cuctemMbl OTCUETA, WIDTFOCTPAIUS KUHEMATHYECKUX XapaKTEPUCTUK
JIBVDKCHUSL.

CnocoObl ucce10BaHus IBUOKEHHM.

NmmocTpanus npeaenbHOro nepexoia i i3MEpEeHHE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[lageHue Ten B BO3AyXE U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGmionenne nBwkeHus Tena, OpOIIEHHOTO TOJ YIiOM K TOPU30HTY U
TOPU30HTAIBHO.

HampagiieHne ckOpoOCTH MPU IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEYKTOPE.

CpaBHEHHUE ITyTEN, TPACKTOPHM, CKOPOCTEN IBUKEHHUSI OJHOTO U TOTO K€ Tela
B Pa3HbIX CUCTEMAX OTCYUETA.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

N3ydenne HEpaBHOMEPHOTO JIBUKEHUS C LIEIBIO ONPENEIICHUS] MTHOBEHHOU
CKOPOCTH.

N3Mmepenne yckopeHus MpU NPSMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHUM
10 HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBYOKCHUH.

N3mepenne  yckopeHuss  CBOOOJHOro  majeHusi  (PEKOMEHJI0BaHO
UCII0JIb30BaHKe IU(PPOBOM TabopaTopun).

N3yuenune nBuxkeHUs TeNa, OPOIICHHOTO TOPU30HTANILHO. [ [poBepka rumote3bt
O TIpAMOW MNPONOPUMOHAILHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO TOJNETA U
Ha4aJIbHOM CKOPOCTHIO TeNA.

N3yuenne IBWKEHUS Tela IO OKPYKHOCTH C TMOCTOSIHHOW MO MOJYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TIEPHO, 12 00 paIieHrss KOHUIECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuka.
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ITepBeiii 3akoH Hprotona. MuepumanbHbie cuUCTeMbl OTcué€Ta. [IpmHImn
OTHOcUTENbHOCTHU ["amuniess. HenHepuyambHble CUCTEMBI OTCUY€Ta (ONpenesieHue,
MIPUMEDPHI).

Macca tena. Cuna. [lpuHImn cynepno3uiuu Cuil.

Bropotii 3akon HeroToHa 111 MaTtepuaibHOM TOUKH.

Tperuit 3axkoH HproTOHA 17151 MaTepUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAICHTHOCTh TIPABUTALMOHHOW U
WHEPTHOU MACCHI.

Cuna tsxecTd. 3aBUCUMOCTD YCKOPEHHS CBOOOJHOTO Ma/IEHUS OT BHICOTHI HAI
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoil MpoThl. JIBrukeHne HeOECHBIX Tel
U UX cIyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, aBumxyierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIbKEHUS U CUJIa TPEHUS TOKOSL.
Koaddurment tpenns. Cuiia COnpoTUBIICHUS MTPU IBHKEHUH TeNa B KUAKOCTH WITH
rase, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JIBUKEHUS.

[asnenue. I'napocrarnueckoe nasienue. Cruna Apxumena.

TexHnueckre yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: IOAIIMITHUKY,
JBU>KCHHE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOmtonenne qBuyKeHUs TNl B MHEPLUAIbHBIX U HEMHEPLIMATIbHBIX CUCTEMAX
OTCUETA.

[TpyHIIMTT OTHOCUTENTBLHOCTH.

Kauenue nByX IWIMHIPOB WM IIApOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEIILHO HEMHEPLIUATIbHOM CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOICUCTBYOLIEH P UIIOKEHHBIX K TETY CUJI C IPOU3BEACHUEM
MaccChl Tejla Ha €ro yCKOPEHHE B MTHEPIIUAILHOM CUCTEME OTCUETA.

PaBeHCTBO cui1, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOACHCTBHS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM OABEME U NIAJICHUM.

LleHTpOoOEXHbIE MEXaHU3MBI.

CpaBHeHUE CUII TPEHHUSI TTIOKOS, KAYEHUSI U CKOJIbKEHUS.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.

N3mepenue paBHOACHCTBYIONIEH CUIT TPU ABMKEHUHM OpPYyCKa M0 HAKJIOHHOW
IJIOCKOCTH.

[IpoBepka TrUMOTE3bl O HE3aBUCUMOCTH BPEMEHM JIBXKEHHs OpycKa o
HAKJIOHHOM IJTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.
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HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00Opa3sIie, 0T uX Jaehopmarum.

N3yueHne NBUKEHHSI CUCTEMBI TeJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepes
JETKUN OJI0K.

N3mepenne kodd@duiMeHTa TPeHHs 10 BEJIMYUHE YIIIOBOTO Ko3dduIneHTa
3aBUCUMOCTH Fr, (N).

HccnenoBanue ABrMxKeHUs: OpyCcKa MO HAKIOHHOM MIOCKOCTHU C MEPEMEHHBIM
K03 PHUIMEHTOM TPEHUS.

N3yueHune nBUKEHNS I'Py3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomorHo TBEpHoe Teno. IloctymarenbHoe M BpalaTebHOE JBHXKEHHE
TBEPIOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpameHus. [lmedo cusl
CrnosxeHue cuil, IPUJIOKEHHBIX K TBEpIOMY Temy. LIeHTp TsxecTH Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcToitunBoe, HeycTOMUnBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHnueckne YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: KPOHIITEHH,
CTPOUTENBHBIN KPaH, pEeIETYAThIE KOHCTPYKLUU.

Hemoncmpauuu.

YcoBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanne ycinoBUK pPaBHOBECUS TBEPAOrO TeNda, HMMEIOLIETO OCh
BpAILICHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yyeHne ycTOMYMBOCTH TBEPIOTO TEJNA, UMEIOIIETO TIOMAAb OTIOPHI.

Tema 4. 3aKkonvt cOXpaneHus 6 MEXaHUuKe.

Nmitysibc MaTepuaibHOM TOYKH, CHCTEMbI MaTEpUANIbHBIX TOUeK. LleHTp Macc
CHCTEMBI MATEPUAIBHBIX TOYEK. TeopeMa 0 IBM>)KEHUH LIEHTPa Macc.

NMItyiibC cuiibl 1 U3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT umIlysibca MarepuaibHOM TOUYKH. IIpencraBieHue o coXpaHEHUH
MOMEHTAa UMITYJIbCa B LICHTPAIbHBIX MOJISX.

Pabora cuipl Ha MajJoM W Ha KOHEYHOM ImepemeiieHud. ['paduueckoe
peAcTaBiIeHUE PaOOThI CUITHI.

MOIIHOCTb CHJIBI.

Kunernyeckas sHeprusi MarepuagbHOW TOUKU. Teopema 00 W3MEHEHUU
KMHETUYECKOM SJHEPTUN MATEPUAIbHON TOUKH.
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[loTeHMalbHbIE W HENOTEHIMAbHbIE CWIbl. [loTeHUManbHas 3HEpPrus.
[loTeHnmansHas 3Heprus ynpyro aedopMupoBaHHON MpYKuHBL. [loTeHITMANEHAS
SHEPTHS TeJIa B OJJHOPOTHOM I'paBUTAIMOHHOM 1oJie. [loTeHnanbpHas sHeprus Tena
B T'PaBUTAIMOHHOM TI0JIE OJHOPOJIHOTO IIapa (BHYTpU W BHE Mmiapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHITUATBLHBIX CHJI C K3MEHEHUEM MEXaHUIECKOU SHEPTUN
CHUCTEMBI T€J1. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPTHM.

YHpyrue u Heyrpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymumM I WACAUTHOM XUJIKOCTH KaK CJEICTBHE 3aKOHA
COXPAaHEHHUsI MEXaHUYECKOW YSHEPTUMH.

TexHn4yeckre yCTpOMCTBA U TEXHOJOTHYECKUE NIPOLIECCHI: IBUKCHUE PAKET,
BOJIOMET, KOTIEP, MPYKUHHBIN TUCTOJIET, THPOCKOI, (PUTYPHOE KATAHUE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktBHOE IBMXKEHUE.

N3Mepenre MOITHOCTH CUJIBI.

N3meHeHune sHepruu Tejia MpU COBEPILICHUU pabOTHI.

B3auMHbIEe TIIpeBpalllcHUs] KMHETHYECKONW W NMOTEHIUAIBHOW HEPTUU IIPU
JIEUCTBUM HA TEJIO CUJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEepTruu Mpu CBOOOTHOM IMaJICHUU.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padbomwl, npaxmuxym.

N3Mmepenne uminynbca Tenna no TOpMO3HOMY MYTH.

N3mepenue CUITbl TATU, CKOPOCTHU MOIE€ITH DJIEKTPOMOOUIISE U MOIITHOCTH CHUJIbI
TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBL.

HccnenoBanne coxXpaHeHHs UMITYJIbCa IPU YIIPYTrOM B3aUMOICMCTBUMU.

N3MepeHne KNHETUYECKOM SHEPTUH Tejla 110 TOPMO3HOMY Ty TH.

CpaBHeHUE U3MEHEHUS TOTEHIIMAILHOW SHEPTUU NPY>KUHBI ¢ Pa00TOM CUJIBI
TpEHUSI.

Onpenenenne pabOThI CUIBI TPEHHUS MNP JABWIKEHUU Tea IO HAKIOHHOM
IJIOCKOCTH.

Pa3znen 3. MoaekyaspHasi pu3nka u TepMOJIUHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU M eOPUU.

OcCHOBHBIE TOJOXKEHUST MOJEKyIsIpHO-KuHeTnueckoil teopun (MKT), wux
onbITHOE 000ocHOBaHue. Jlnddy3us. bBpoyHoBCcKkoe ABIKEHNE. XapaKTep JTBUKEHUS
M B3aUMOJICUCTBHS 4YaCTUIl BemlecTBa. MoOJEnu CTPOECHUSI ra3oB, KUAKOCTEH U
TBEPJIBIX TEJT U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE 3TUX MojieNieil. Macca u
pazmepsl MoJiekyn (aTomoB). KonmuecTBo BetectBa. [locTostnHas ABoraapo.
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TennoBoe paBHoBecue. Temmeparypa m cmocoObl e€ m3mepenus. lllkama
temneparyp Llenscus.

Monens naeabHOTO ra3a B MOJIEKYJISIPHO -KUHETUYECKOW TEOPHUM: YaCTULBI
rasza JIBMKYTCS XaOTHUYECKHU U HE B3aMMOJEUCTBYIOT IPYT C APYTOM.

['a3oBbic 3akoHBI. YpaBHeHHe MenneneeBa—Kmamelipona. AOcomroTHas
temrieparypa (mkana temneparyp KenbBuna). 3akon JlaneToHa. M3omporecch B
UJcaTbHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduaeckoe
MpEICTaBICHUE N30TPOIIECCOB: H30TEPMa, H30X0pa, u300apa.

CBA3b MEXIy JaBICHHUEM W  CpEIHEM KUHETUYECKOW dHepruei
MOCTYNaTeIbHOTO TEIJIOBOTO JABMXKEHUS MOJEKYJ HJI€aIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUY €CKOM TEOPUH UIEATTLHOTO Ta3a).

CBs13b a0COIIOTHOM TEMIIEPATYPHI TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOM SHEPTUEN MOCTYNATEIbHOTO TEMIOBOTO ABMKEHUS €€ YaCTULL.

TexHu4yeckrne yCTpOMCTBA M TEXHOJOTHUYECKHE TMPOUECCHI: TEPMOMETD,
Oapomerp, oJydeHre HAHOMAaTePUAIOB.

Hemoncmpayuu.

Monenu ABU>KEHUS 4aCTUIL BELIECTBA.

Mo e 6pOyHOBCKOTO JBUKEHUS.

Buieop ok ¢ 3amuckio peaibHOTO OPOYHOBCKOTO IBHXKEHHS.

Huddys3us xuakocTeil.

Mopnens onbita LlTepHa.

[IpuTskeHne MOJIEKYJL.

Moaenu KpUCTauInY€CKUX PEIIETOK.

HaOmtonenue u uccieqoBaHue U30MpoLeCcCoB.

Yuenuueckuii s3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanne mnponecca YCTAHOBIEHUS TEIUIOBOIO PaBHOBECHUS MNP
TEII00OMEHE MEX]TY TOpsAUEh U XOI0JHOM BOJOM.

M3ydyeHne H30TEPMHUUECKOTO Ipouecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
1 dpoBoii TabopaTopum).

N3yueHnne n30XopHOTo npouecca.

N3yuenue n3006apHOro rnpouecca.

[IpoBepka ypaBHEHUS COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckas (TJl) cuctema. 3amaHue BHEMIHUX YCJIOBUM JJIsI
TEPMOJUHAMHUUYECKOMN CUCTEMBI. BHElHNWE 1 BHYTpeHHKE napaMmerpsl. [lapamerpsl
TEPMOJUHAMHYECKOW CUCTEMBI KaK CPEHUE 3HAUEHUS BEJIMUMH, ONKMCHIBAIOIINX €€
COCTOSIHME HAa MUKPOCKOTIMYECKOM YPOBHE.

HyneBoe Hawano tepmoauHaMukd. (CamMOINpOW3BOJIbHAS — peSlaKcarys
TEPMOJNHAMHUYECKOW CUCTEMBI K TEINIOBOMY PaBHOBECHIO.
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Monens uaeanbHOTO ra3a B TEPMOJAMHAMHMKE — CHUCTEMA YpaBHEHMIA:
ypaBHeHHe MenpaeneeBa—KnaneipoHa W BBIPAKEHUE IS BHYTPEHHEH SHEPTHM.
YcnoBus NpUMEHUMOCTH 3TOM MOJENN: HU3Kasl KOHLUEHTPALUs YaCTHII, BHICOKUE
TEMIEpPATypbl. BelpaxeHne i1 BHYTPEHHEN YHEPTUU OJJHOATOMHOTI'O HJI€ATBHOIO
rasa.

KBazucTtarnyeckue 1 HECTaTUUECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKe. Berancienue padoTsl 1o rpadukxy
npoiiecca Ha pV-auarpaMmme.

Temnonepenaya kak  cnoco®  M3MEHEHHMS  BHYTPEHHEH  DHEPIHU
TEPMOJMHAMUYECKOW cHUCTeMbl 0Oe3 coBepuieHus padbotel. KouBekiwus,
TEIUIONPOBOJHOCTD, U3JIyYEHHE.

KomnuectBo Temnotel. TemnoéMKOCTh Tena. YJenbHas W MOJSIpHAst
TEIUIOEMKOCTH BellecTBa. YpaBHeHuMe Maiiepa. YpaenbHas TeoTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIOTHI nOpu Temonepenade. Ilonstue 00
anuabaTHOM IPOIIECCE.

[lepBb1ii 3aKOH TEpMOAMHAMUKA. BHyTpeHH:s dHEPTUS. KOJIMUECTBO TEIIOTHI
U paboTa Kak Mepbl M3MEHEHUs BHYTPEHHEH SHEPrud TEPMOJAUHAMHYECKOU
CHUCTEMBI.

Bropoi 3aKk0H TEpMOAMHAMHUKH 111 PABHOBECHBIX POLIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJANHAMUYECKON CUCTEMBI IIPOXOJUT €AUHCTBEHHASA
anuabara. AOCOJIIOTHAs TEMIIepaTypa.

Bropoi 3aKk0H TEpMOAMHAMHUKH J1JI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepenaTh TeIoTy 0T 00Jiee X0JIOJHOTO Tena K 00Jiee HarpeTomMy 0e3 KOMIIEeHC a1
(Knay3uyc). HeoOpatumocTh NPUPOTHBIX TPOIIECCOB.

[puHumne! nerictBus TerioBeix MammH. KIT/I.

Maxkcumansraoe 3Hauenue KI1/I. [ukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIIOJIb30BAHUS TEIUIOBBIX JABHUrarenei. TemioBoe
3arpsI3HEHUE OKPYIKAOILIEH CPEBI.

TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKUE MPOLECCHI: XOJIOIWIbHUK,
KOHJUIIMOHED, NHU3ENbHBIA M KapOIOpaTOpHbIN JBUraTeN, MapoBas TypOuWHA,
MOJYYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3aLUs «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BaHUEM TEINIOBOT'O HACOCA, YTHIIM3alusg OMOOPraHNYEeCKOTO TOTUIUBA 1JIsI
BBIPAOOTKH «TEIUIOBOI U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TeMrepaTypsl Ipu aAuadaTnyecKoM paclipeHUN.

Bo3aymHoe oruuso.

CpaBHEHME yACIbHBIX TEIUIOEMKOCTEN BEILIECTB.

CnocoObl UI3MEHEHUS] BHYTPEHHEHN SHEPTUM.

HccnenoBanue aquadaTHOro npoiiecca.
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KommbrorepHbie MOAEIM TEMIOBBIX IBUTATEIIEH.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.

N3mepenne yaenpHOU TEMI0EMKOCTH.

HccnenoBanne npouecca 0CThIBaHUS BEILIECTBA.

HccnenoBanue aquadaTHOTo MpoI1iecca.

N3yyeHne B3aMMOCBSI3U SHEPTUM MEKMOJEKYISIPHOTO B3aUMOJCHCTBUS U
TEMIEPATYPbI KUTIEHUS KUKOCTEN.

Tema 3. Azcpezamnvie cocmoanus eeuiecmea. Dazoevie nepexoowl.

[TapooOGpazoBanue u koHAeHCanus. Micnapenue v kurnenue. Y nefbpHas TerioTa
napooOpa3oBaHuUs.

HacplieHHsle M HEHachIIEHHbIE TNapbl. KadecTBeHHass 3aBHCUMOCTb
IUIOTHOCTH U TABJICHUS HACBILLIEHHOT O [1apa OT TEMIIEPATYPbI, X HE3aBUCUMOCTH OT
00b&Ma HACBHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATyphbl KUIICHUsI OT JIaBJICHUS B
KUJKOCTH.

BrnaxxHocth Bo3yxa. AOCOMIOTHAS U OTHOCHUTENbHAS BIAXKHOCTD.

TBépnoe teno. Kpuctammueckue u amopHbie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. [lnaBneHne W Kpuctamzauus. YAelabHass TEIUIOTA IUIABJICHUS.
Cyb6mmmartusi.

Hedopmaru TBEpaOTO Tena. Pactskenue u cxxatue. Casur. Moayns FOura.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacumpenye XUAKOCTeW U TBEPABIX Tell, OObEMHOE U JIMHEHHOE
pacuMpeHre. AHrapMOHU3M TEIJIOBBIX KOJIEOAHHUI YaCcTUILl BEILIECTBA KaK MPUYMHA
TEIJIOBOTO pacIIUPEHUs Te (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEPTHH B (pa30BbBIX IIEPEXOaAX.

YpaBHeHue TemI0Boro OanaHca.

[ToBepxHocTHOE HaTsKeHHE. Ko3(pOUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kamwspuele siBieHus. J[aBiieHue 1Mol ICKPUBJIEHHON MOBEPXHOCTHIO HKUIKOCTH.
Popwmyiia Jlamnaca.

TexHnueckne yYCTpPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KUIAKHUE
KpHUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TennoBoe pacumpeHue.

CBolicTBa HACKIIICHHBIX ITAPOB.

Kunenue. Kurnenue npu nOHM>KEHHOM J1aBJICHUH.

N3mepenune cuibl MOBEPXHOCTHOTO HATSKEHUS.

OMnbITHI ¢ MBUIBHBIMHU TUIEHKAMHU.

CMmauunBaHue.

KanwmnspHele sBIeHUS.

Mo e HEHbFOTOHOBCKOM dKUJKOCTH.
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Cnoco06bl U3MEpEHHS BIAXKHOCTH.

HccnenoBanye HarpeBaHUs U IUIABJICHNS KPUCTAIUIMYECKOTO BEILLIECTBA.

Bunpr nepopmaruii.

Ha6monenne mansix nedopmaruii.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.

N3ydeHne 3akOHOMEPHOCTEN UCTIAP CHUS KUJIKOCTEH.

N3mepenue yaenbHOM TEIUIOTHI IUIABJIEHUS JIbJA.

N3ydeHne CBOKCTB HACHIIICHHBIX MTAPOB.

H3mepenne aOCOMIOTHOM BIQXKHOCTH BO3JyXa M OIICHKA MaccChl MapoB B
IIOMELICHNH.

N3mepenne kordpumperTa moBepXHOCTHOTO HATSHKCHHMS.

N3mepenune moayns FOHra.

HccnenoBanne 3aBUCHUMOCTH JedopMaiii  PE3UMHOBOTO oOpas3la ot
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3nen4. diexkTpoanHaMuKa.

Tema 1. Inekmpuueckoe none.

DuiekTpu3anus Tea U €€ NPOSIBICHUsA. DJEKTpUYeCKui 3apsana. JBa Buzaa
NIEKTPUUECKUX 3apsfoB. lIpOBOOHMKM, IHMAIEKTPUKA M MOJIYIPOBOIHUKH.
DJIEMEHTapHBIN JIEKTPUUECKUM 3aps]. 3aKOH COXPaHEHMSI JJIEKTPUY ECKOT0 3apsia.

B3aumoaerictBue 3apan0B. Toueunsle 3apsabl. 3akoH KyioHa.

DuiekTprueckoe noJsie. Ero neicTBre Ha dJIEKTPUIECKUE 3apsibl.

HanpspokéHHocte  snektpuueckoro  mnons.  [IpoOueiit  3apsan.  Jlunuwm
HaNPSKEHHOCTH 3JIEKTPUYECKOTO MOJIs. O THOPOAHOE AJIEKTPUUECKOE MOJIE.

[IoTEeHIIMAIBHOCTD 3JEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHLHATIOB M
HanpspkeHue. [loTeHuumanbHas 3HEprust 3apsja B AJIEKTPOCTATHUECKOM MOJIE.
[ToTeHMa 3MeKTpOCTaTUIECKOro NoJisA. CBsI3b HAPSIKEHHOCTH MOJISL U Pa3HOCTU
NOTEHLUATIOB JUIsl 3JEKTPOCTAaTUYECKOro Moyl (Kak OJIHOPOJHOTO, TaKk U
HEOJHOPOIHOTO).

[IpuHUMIT CynepIIO3ULIMH STIEKTPUYECKUX MOJIEH.

[lone Toueunoro 3apsma. [lone paBHOMepHO 3apsikeHHOU cdepsbl. [lone
PaBHOMEPHO 3apsiKEHHOro no o0béMy mapa. [lose paBHOMEpPHO 3apsyKEHHOU
OeckoHEeUHON TuIOCKOCTH. KapTuHbl JIUMHUI HanpspKEHHOCTH ATHX TOJIEH U
SKBUINIOTEHIIUAIbHBIX IOBEPXHOCTEN.

[IpOBOTHHUKY B 3JIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JIvBnekTpukn B DJEKTPOCTATUYECKOM  TOJIE. Jyusnekrpuyeckas
IIPOHMLIAEMOCTH BELIECTBA.

Konzaencarop. DneKTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IIOCKOIO
KOHJIEHCaTopA.
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[TapanensHO€ coeauHeHne KoHaeHcaropoB. [locienoBarensHO€e COeTMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOTO KOHAEHCATOPA.

JIBr>xkeHHe 3apsyKEHHOM YaCTULIBI B OJHOPOHOM JIEKTPUYECKOM TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOUECCHI: SIEKTPOCKOI,
DIIEKTPOMETP, DICKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE DJIIEKTPOMPHUOOPOB,
KOHJIeHCATOpbl, TeHepatop Ban ne ['paada.

Hemoncmpayuu.

YCTpOUCTBO M IPUHLIMI JIEUCTBHS JIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3apsSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3apSIAKEHHBIX IIACTHH.

Mo nens anekrpocTtarndeckoro reueparopa (Ban ne I'paada).

[IpOBOTHHMKY B SJIEKTPUYECKOM ITOJIE.

DJleKTpOoCTaTUY €CKasl 3alluTa.

YCTpOUCTBO U AEUCTBUE KOHJAECHCATOPA TOCTOSTHHOM U IEPEMEHHOU EMKOCTH.

3aBUCUMOCTb AJIEKTPOEMKOCTH IIOCKOIO KOHJEHCAaTopa OT IUIOLIAIH
IJIACTHH, PACCTOSHUAS MEXTY HUMU U IUDJICKTPUUYECKOM MPOHUIIAEMOCTH.

DHEPrusi JJIEKTPUY ECKOTO MOJIA 3apPSKEHHOT0 KOHJIEHCATOPa.

3apsiKa ¥ pa3psaKa KOHJIEHCATOpa Yepes3 pe3UCTop.

Yuenuueckuii axcnepumenm, nadopamopnvie padbomwt, npakmuxym.

OueHka cuil B3auMOJEHCTBUSA 3APSIAKEHHBIX TEIL.

HaOmtonenue npeBpallieHus S3HEpTUH 3aps>KEHHOTO KOHAEHCATOpa B SHEPTHIO
U3JIy4EHUS CBETOAUOMA.

N3yuyeHune nmpoTekaHus TOKa B LIENH, COAEpKallel KOHIEHCATOP.

Pacnpenenenue Pa3HOCTH MOTEHIINAJIOB (HanpsKEHUs ) pu
IIOCJIE0BATENBHOM COEIMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocm oannblil 371eKMPUYECKUIL M OK.

Cwuna toka. [locToSHHBIN TOK.

VYcnoBus CymECTBOBAaHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. McTouHmKn
toka. Hanpsixenne U u DJ1C &.

3akoH OMa 111 y4acTKa 1EIu.

DIIEKTPUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBJIEHHSI O THOP OTHOTO
IIPOBOJIHUKA OT €ro JUIMHbI W IUIOUIAJHA I[OINEPEYHOrO0 CEYEHUs. Y IeJIbHOE
COIPOTHBIICHUE BEIIECTBA.

[locnenoBarelbHOE, MapAILIEILHOE, CMEIIAHHOE COCITMHEHHUE ITPOBOIHHUKOB.
Pacuér pa3zBerBiénHbIX nekTpudeckux menei. [Ipasuna Kupxroda.

Pa6ota snexrpuueckoro Toka. 3akon Jxxoynsi—Jlenna.
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MoOIHOCTh ANEKTPUUECKOr0 TOKa. TeroBas MOIIHOCTb, BBIAEIsIEMas Ha
pe3ucrtope.

OJ1C u BHYTpEHHEE CONMPOTUBJICHUE UICTOUYHUKA TOKA. 3akoH OMa JIJ1s1 MOJTHOM
(3aMKHYTOM) »SJEKTpUUECKOM Iiend. MoIHOCTh HMCTOYHHKA Toka. KopoTkoe
3aMbIKaHUE.

Konzaencarop B Lienu nocTosIHHOTO TOKA.

TexHuueckue ycTpoWCTBA M TEXHOJOTHMYECKHE NPOLECCHI: AMIIEPMETP,
BOJILTMETP, PEOCTAT, CYETUMK DIIEKTPUUECKO N SIHEPTUH.

Hemoncmpayuu.

M3mepeHne cuibl TOKa U HANP S KEHUS.

HccnenoBaHue 3aBUCUMOCTH CWIbI TOKa OT HANPSKEHHs ISl PE3UCTOPA,
JIAMITbl HAKJIMBAHUS U CBETOIMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBIL,
IUIOLIAIM MOTIEPEYHOT 0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKAa OT COIIPOTHUBIICHUS IIPU MTOCTOSTHHOM
HarpsHKEHUH.

[Ipsimoe uzmepenue J/1C. KopoTkoe 3aMbIKaHKEe TAlIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHET O COMPOTHUBJICHUS.

Cnoco0bI coenMHeHMsI KCTOYHUKOB TokKa, D J1C Oarapeit.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXAY MOJOCAMHA UICTOY HUKA TOKA OT
CUJIbI TOKA B LIEMH.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COEITUHEHUS PE3UCTOPOB.

N3mepenune yenbHOro COMpOTUBICHHUS IPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIbl TOKa OT HAalpsDKEHUS U1 JIaMIIbl
HAKaJIMBAHUSA.

VYBenuuenue npesena u3MepeHus aMmnepmerpa (BOIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBJICHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucumocTt J/]C ranbBaHMUECKOTO 3JIEMEHTa OT BPEMEHU
PU KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXAY MOJOCAMU UICTOY HUKA TOKA OT
CHUJIbI TOKA B LEMH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTHA UICTOUYHHMKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toxu 6 pa3nuyHplx cpeoax.

OnekTpuyeckass MPOBOJMMOCTh PA3JIMUHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTH COMPOTHUBIICHUS METAIJIOB OT
Temneparypbl. CBepXnpOBOAUMOCTb.

DJIeKTpUYECKUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.
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[MonynpoBonnuku.  CoOCTBEHHass M NpPUMECHass  MPOBOJAMMOCTb
noJIyrpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [loynpoBogHUKOBbBIE TPHOOPHL

DJIEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS JUCCOLNALWSL
DnekTpom3. 3akoHbl Dapajes s JIEKTPOIn3a.

OnekTpudyeckuid TOK B Tra3ax. CaMOCTOSITENIbHBIA M HECaMOCTOSTEIbHBIN
pa3psa. PaznmruHbie TUTIBI CAMOCTOSTEILHOTO pa3psaa. Momxus. [Inazma.

TexHuyeckrue ycTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHWE: Ta3Oopa3psaHbIe
JaMIIbl, AJIEKTPOHHO-IIyyeBasi TPyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: IHO,
TpaH3UCTOP, (POTOIUOI, CBETOUO/I, TalbBaHUKA, paQUHUPOBAHKUE MEIU, BBITIJIABKA
AIFOMUHUSA, JIEKTPOHHAsI MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTb CONIPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB BJIEKTPOJIUTOB.

3akoHsl anekTpoanza dapanes.

NckpoBoii pa3psa v IPOBOAUMOCTb BO3yXa.

CpaBHeHHE NPOBOIUMOCTH METAIUIOB U TIOJIyTIPOBOIHUKOB.

OIHOCTOPOHHSA MPOBOJIUMOCTD JUOA.

Yuenuueckuit skcnepumenm, nadopamopnuie pabomvi, npaKmuKym.

Ha6mronenue snekrposmsa.

N3mepenue 3apsaa 0 THOBAIEHTHOT'O HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHUS  TEPMOPE3UCTOpa  OT
TEMIEPATYpPHI.

CHsTHE BOJIBT-aMIIEPHOU XapAKTEPUCTUKN THO1A.

Du3nYeCKUl NPAKTHKYM.

Cnoco0bl n3mepeHus ((U3NUeCKUX BETMUHUH C HCTI0JIb30BaHUEM aHAJIOTOBBIX U
IU(GPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTENbHBIE MOTPEIIHOCTH U3MEPEHUHN (PU3NUECKUX BETUYHH.
OneHkKa rpaHun NOTPENHOCTEN.

[IpoBeneHNE KOCBEHHBIX HW3MEPEHUM, HCCJIECIOBAaHUM 3aBHCUMOCTEN
bu3nuecKuX BEIWYMH, MPOBEPKa MPEMJIOKEHHbIX TUNOTe3 (BbIOOp M3 pador,
ONMCAHHBIX B  TEMATUYECKUX  pazfenax «YUEHMYECKUH  HKCIIEPUMEHT,
JabopaTopHbIe padOThI, IPAKTUKYM) ).

Me:xnpeaMeTHbIE CBA3M.

N3ydenne kypca Gpu3nKu yriayosn€HHOTO ypoBHs B 10 Kiacce oCyIlecTBISIETCs
C YY4ETOM COJIEpPIKATENbHBIX MEXIPEIMETHBIX CBSI3€Hd C KypCcaMH MAaTE€MaTUKH,
OMOJIOTUH, XUMUH, TeoTrpaduu U TEXHOJIOTHH.

Mesicnpeomem Hvle nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEM 0006 HAYYH 020
no3HanuA: sIBICHUE, HAy4YHBIM (hakT, rumnoresa, ¢u3nuecKkas BEIUYMHA, 3aKOH,
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Teopwsi, HAOMIOJEHUE, JKCIIEPUMEHT, MOJIECTHPOBAHUE, MOJI€Tbh, H3MEpEHHUE,
MOT'PEIIHO CTH H3MEP CHUI, U3MEPUTEIbHBIC MPUOOPHI, U(pPOoBas 1adopaTopHws.

Mamemamuxka: pelieHHWE CUCTEMbl YypaBHeHWH. JluHehHas QyHKIuS,
napabouta, runepOoiia, ux rpapukyd U cBOKMCTBA. TpUTrOHO MEeTpHUYECKHe (DYHKITHH :
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 uX MPOEKIIMK Ha OCH KOOPIUHAT, CJI0’KEHUE BEKTOPOB.

buonozua: mexannieckoe NBWKCHUE B KUBOW mpupoe, nuddysus, ocmoc,
TEII00OMEH JKMBBIX OPTAHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYXKAIOIMIEH Cpepl,
yTUIM3ausi OUOOPTAaHWYECKOrO TOIUTMBA JJIsl BBIPAOOTKH «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE U KAMUJUIIPHBIE SBJICHUSI B IPUPO]IE,
AIIEKTPUIECKHUE SIBJICHUS B KUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOECHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBa, MOJISIpHAs Macca, MOJIyueHHe HaHOMAaTepHalloB, TEIIOBBIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH M Ta30B, )KUJKHE KPUCTAIUIBI, MIEKTPUIECKUE CBOWCTRA
METAJUIOB,  DJICKTPOJUTHUECKAas JUCCOLMAIMsS, TajlbBaHUKA, JJIEKTPOHHAA
MUKPOCKOTIHSI.

TI'eozpagpusa: BnaxxHoCTh BO3AyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHue JIBIKEHUH C UCTIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOTrO U JKHUIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIIMH
(KpOHIIITEHH, pemeéTdyarbie KOHCTPYKIIMH), UCIIOJIh30BAaHUE 3aKOHOB COXPaHEHUsI
MEXaHUKA B TEXHHKE (THPOCKOI, BOJOMET M APYTHUE), ABUTATEIh BHYTPEHHETO
CTOopaHus, apoBas TypOrHa, OBITOBOM XOJIOAMILHUK, KOHIUIIMOHEDP, TEXHOJIOTUH
MOJIy4CHUST COBPEMEHHBIX MaTepHuajioB, B TOM YHCJIC HAaHOMAaTepUalioB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUUECKAs 3allTa, 3a3eMJICHHE AJIEKTPOIPUOOpOB,
ra3opaspsiIHble JJaMITbI, TIOJIYIPOBOIHUKOBBIE IPUOOPHI, TaJbBaHHKA.

11 KJIACC

Pa3znen4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeicTBUE MNOCTOSIHHBIX MAarHuTOB W MPOBOJHUKOB C TOKOM.
MaruutHoe mnosne. BekTtop MarHMTHOW wuWHAYKUuU. [IpuHomn cynepno3uumn
MarHUTHBIX NOJeN. JINHUY MarHUTHOW MHTYKIIHH.

MarautHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSAMOTO MPOBOJIHUKA, KaTyIIKU U
Kpyrosoro Butka). OnsiT JpcTena.

Cuna Amrnepa, e€ HarpaBJICHUE U MOTYJIb.

Cwuna Jlopenna, e€ HarpaBJIeHUE U MOYJIb. JIBUKEHHE 3apSIAKEHHOM YaCTULIBI
B OJJHOPOTHOM MarHuTHoM 1oJie. PaboTa cumnel Jlopenta.

MarnutHoe 1noJie B BemecTBe. DeppOMarHeTrKy, apa- U TuaMarHeTUKH.
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TexHnueckue yCTPOWCTBA W TEXHOJIOTMYECKUE MPOUECCHI: MPUMEHEHUE

MOCTOSIHHBIX MarHuTOB, AJIIEKTPOMAarHUTOB, TECTEP -MYJIbTUMETP,
ANIEKTPOABUTATEND SIKOOH, yCKOPHUTENH JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

KaptnHa J5uHMI  MHIYKOMM ~ MarHUTHOIO  TOJII  IIOJIOCOBOIO M
M0JIKOBOOOPA3HOTO NOCTOSHHBIX MArHUTOB.

KapTrHa mMH1I MarHUTHOW MHIYKIUU TIOJISL JJMHHOTO MIPSIMOTO IMPOBOIHHKA
Y 3aMKHYTOTO KOJIBLIEBOT'O IPOBOAHUKA, KATYIIKH C TOKOM.

B3aumoericTBue 1ByX IIPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JericTtBre cruitbl JIOpeHIIa HA HOHBI AJIEKTPOJIUTA.

Halmonenue nBrKeHHs My4YKa JIEKTPOHOB B MAarHUTHOM I10JIE.

[IpuHumn JEUCTBUSA JIEKTPOU3IMEPUTEIILHOTO npudopa
MarHUTOIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopuwie padom wvi, RPaAKmuKym.

Hccenenosanre MarHuTHOT O OJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanne CBOUCTB (PEpPOMAarHeTUKOB.

Hccnenosanne 1€MCTBUSI IOCTOSSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cumsl AMmepa.

N3yuyeHune 3aBUCUMOCTH CHIIbI AMIIEpA OT CHJIbI TOKA.

OnpeneneHre MarHUTHOM MHIYKLIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. InekmpomazHumnas uHOyKyusL.

SIBneHMe 3NIEKTpOMAarHUTHOW WHAYKUMK. [IOTOK Bekropa MarHUTHOM
uHAykumy. OJIC mHOyknuu. 3aKOH JJIEKTpOMAarHUTHOW WHAYKIMM apanes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC vHOyKIMH B NPOBOJHUKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpasuiio Jlenna.

NupgyktuBHOCTh. Karymka HWHIYKTHBHOCTH B LENM MOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. 3/JC caMOMHIYKIUH.

DHeprust MAarHUTHOT O MOJISt KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHnueckrne ycTpOMCTBA M TEXHOJOTHYECKHE IMPOLECCHI: MHAYKIMOHHA
1e4b, COJICHOUI, 3aIMTa OT 3JIEKTPU3ALMH TeJl PU JIBMKEHUU B MAarHUTHOM I10JIE
3emMiu.

Hemoncmpayuu.

HaOmtonenue siBjeHus 3J€KTPOMAarHUTHOM UHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC MHAYKIMU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO OTOKA.
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ITpaBuno Jlenua.

[lageHne MarauTa B alFOMUHUEBOM (METHOM) TpYyOE.

SIBneHne caMOUHIYKIIUY.

Hccnenosanne 3aBucumocty DJIC CaMOMHAYKIMHA OT CKOPOCTH U3MEHEHUS
CWJIBI TOKA B LIEMH.

Yuenuueckuit sxkcnepumenm, nadopamopuuie padomvi, npaKmuKym.

HccnenoBanue sIBICHUS AIEKTPOMAarHUTHO W MHAYKIIHH.

OnpeneneHre MHIYKIMU BUXPEBOTO MarHUTHOTO HOJIS.

HccnenoBanue sIBICHUS CAMOUHYKIUH.

COopka Mo1e1 3JIEKTPOMArHuTHOT'O reHepaTopa.

Pa3nenS. KosebGanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cuctema. CBOOOIHBIE KOJIEOAHNS.

["apmonnueckue konedanusi. Kunemarnueckoe U JUHAMUYECKOE OINMCAHUE.
DHepreTUuecKoe ONUCaHNE (3aKOH COXPAaHEHMsI MEXaHUYECKOU sHeprun). BeiBoa
JTUHAMUYECKOT'O OTIMCAHUS TApMOHUYECKUX KOJIEOaHUN U3 UX SHEPTETHUECKOTr0 U
KHUHEMAaTHYECKOTO OMUCAHUS.

Ammumutyna u ¢aza koneOanuil. CBsI3b aMIUTUTYIbI KOJEOAHUM HCXOIHOU
BEJIMYUHBI C aMIUIUTYAaMH KOJieOaHH e€ CKOPOCTH U yCKOPEHHUSI.

[leppon m uvactora konebanuwil. Ilepron Manmbix CBOOOJHBIX KOJIeOaHUM
MaTeMaTu4eckoro MasaTtHUka. llepuon cBOOOIHBIX KOJICOAHUN MPYKUHHOIO
MasiTHUKA.

[TonsTue o 3atyxarommx KoJjiebaHusx. BeiHyxaeHHbIe kKojeOanus. PezoHaHc.
Pe3onancHass kpuBasi. BiumsiHue 3aryxaHusi Ha BHJ PE30HAHCHOW KPHUBOML
ABTOKOJIE0AHUS.

TexHuueckue ycTpONUCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: METPOHOM, YaCHl,
Ka4elu, My3bIKaJbHbIE HTHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck KoJae0aTeIbHOTO IBUKECHHUS.

HaOmonenne He3aBUCHUMOCTH MEPHUOIa MATIBIX KOJICOAHUW Tpy3a Ha HUTU OT
AMIUTUTY/IbI.

HccnenoBanue 3aTyxamux Kojae0aHuil v 3aBUCUMOCTH MEPHO0,1a CBOOOIHBIX
KOJIeOaHUM OT COMPOTHUBJICHUS.

HccnenoBanue kojeOaHWW Trpy3a Ha MacCHBHOW MPYXKUHE C LENbIO
dbopmMupoBaHUs NpeICcTaBICHUHN 00 HeaIbHON MOIETH IPYKUHHOTO MAasTHUKA.

3aKoH COXpaHEHUs SHEPTUH IPU KOJICOAHUAX I'Py3a Ha TPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJI€OaHMIA.

Ha6monenne pe3oHanca.
Yuenuueckuii 9kcnepumenm, nadopamopusie padom vl, nPAKMUKYM.
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N3mepenne mnepuona CBOOOAHBIX KOJICOAHUM HUTSHOTO W MPYKUHHOTO
MasiTHUKOB.

N3yuenue 3aKOHOB IBM)KEHUS Tela B X01€ KOJIeOaHU Ha YIIPYroM IOJIBECe.

W3ydyeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[Ipeo6pazoBaHue SHEPTUU B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY bl 3aTyXalOIIUX KOJICOAHUH.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUI.

Tema 2. dnekmpomazHumHuole KOJ1€eOAHUA.

KoneGarenbHbiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJsiebarensHOM KoHType. Popmyna Tomcona. CBsi3b aMIUTUTYAbI
3aps/ia KOHACHCATOPAa C aMIUIUTYI0M CUJIbI TOKA B KOJIeOaTelbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTHUH B UI€aIbHOM KOJIEOATEIbHOM KOHTYpE.

3aryxaroiue AJIEKTPOMAarHUTHHIE KoJieOaHusl. BriHyX1€HHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

IlepemenHbpl1 TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JEHCTBYIOIIEE 3HAUCHUE CWJIBI TOKAa M HANpsDKEHHsT TMpU pa3indHoOM (dopme
3aBUCUMOCTH [IEPEMEHHOI0 TOKA OT BPEMEHU.

CunycouabHBIA NEPEMEHHBIM TOK. Pe3ncTop, KOHIEHCATOp M KaTyllka
VMHIYKTUBHOCTHU B LIENIM CHHYCOMIAIBLHOT'O IEPEMEHHOTO TOKA. PE30HAaHC TOKOB.
Pe3oHaHc HanpsKeHU.

NneanbHblii  Tpancpopmarop. [IpousBoacTBO, mepegaya M noTpediieHUe
AIIEKTPUYECKOM SHEPTHH.

DKOJIOTUYECKUE PHUCKM IIPU MPOU3BOJACTBE IIEKTpodHepruu. Kynbrypa
VCII0JIb30BaHMs AJIEKTPOIHEPT MU B IOBCETHEBHOM )KU3HMU.

TexHnueckne yCTpOWCTBA U TEXHOJOTHYECKHUE MPOLECCHI: IEKTPUYECKHUI
3BOHOK, TEHEPATOP NIEPEMEHHOTO TOKA, IMHUH JJIEKTPOIIepeaay.

Hemoncmpayuu.

CB00OOIHBIE PIIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJI€OAHUI OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuuIorpaMmsl 3JEKTPOMArHUTHBIX KOJICOAHH.

['enepaTop He3aTyXaroIMUX JIEKTPOMArHUTHBIX KOJIeOaHUl.

Mo el 3JIEKTPOMAarHuTHOTO TEHEPATOPa.

BbIHyX1eHHbIE CUHYCOUAATbHBIE KOJICOaHMUS.

PesucTop, Karymka WHAYKTUBHOCTH W KOHJIEHCATOpP B LEMH IEPEMEHHOIO
TOKA.

PesoHaHc mnpu MOCHENOBATENBHOM COEAMHEHUM PE3UCTOPA, KaTyIIKU
VMHIYKTUBHOCTH I KOHIEHCATOPa.

YcTpoiCTBO M IPpUHIMI ASUCTBUS TpaHCPopmaropa.
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Mo ienb TUHUM JIEKTPOTIepeIad .

Yuenuueckuii sxkcnepumenm, nadopamopnuie padomvl, npaKmMuKym.

N3yuenne tpancdopmaropa.

HccnenoBanne mepeMEeHHOTO TOKa dYepe3 MOCJIeAOBaTeNIbHO COCTUHEHHBIC
KOHJICHCATOP, KaTyIIIKy U PE3UCTOP.

HaGmonenue s1eKTpoMarHuTHOTO pe30HaHCA.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpoMazHUnHbLe 60THbL.

Mexanuueckue BOJIHBI, YCIOBHUS UX pacnpocTpaneHus. llomepeunsie u
NpoJI0JbHbIE BOJIHBEL. [lepuos, CKOpPOCTh pacnpoOCTpaHEHHS M JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKUX BOJIH: OTpaKEHHUE, IMpeloMIIeHHe, UHTep(epeHuus u
nudpaKius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBoOe€ 3arpsi3HeHNE OKPYKAIOIIEH Cpe/bl.

DneKTpOMarHuTHbIE BOJIHBI. Y CIOBUS M3ITYyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHast opueHTalysi BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DNEKTPOMArHMTHBIX  BOJIH:  OTPaXEHHWE,  MNPEJOMIICHHUE,
noJisipu3anus, UHTepdepeHIys U udpaxius.

[Mkana »neKTpoOMarHuTHBHIX BOJIH. [IpuMeHeHne 3NEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[MpuHIMTIBI paqUOCBA3U U TENEBUACHUA. Pagronokanusi.

DJEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAIOIIEH CPEIbI.

Texnuueckune yCTpoicTBa M NPAKTUYECKOE NPHUMEHEHHE: MY3bIKAIbHBIC
UHCTPYMEHTBI, pajiap, paauonpuéMHIK, TeIEeBU30p, aHTeHHa, Tenegon, CBY-neus,
yIbTPa3BYKOBAsI TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OO6pazoBaHue U pacPOCTPAHEHHUE MTOTIEPEUHBIX U TTPOIOTHHBIX BOJIH.

KoneGmrormeecs Teo Kak UICTOYHHUK 3BYKA.

3aBUCUMOCTb JIJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HaGronenue oTpaskeHus ¥ PeIOMIICHHSI MEXaHMUeCKHIX BOJIH.

Ha6monenue unrepdepernnn u qudpakiiui MEXaHMdeCKUX BOJTH.

AKYCTHYECKUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa M €ro IPUMEHEHHE.

HaGmronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYIOW U
4acTOTOU KOJIeOaHUH.

HccnenoBanrie CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, ITPEIOMIICHHE,
noJsispuzanus, Audpakuys, UHTeppepeHIus.

OOHapyxeHrne HHGPAKPACHOTO U YIbTPAPHOIETOBOTO U3TyICHHI.

Yuenuuecxkuii sxkcnepumenm, nadopamopnuie padomvi, npaKmuKym.
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NzydeHnne napaMeTpoB 3BYKOBOM BOJIHBI.

N3ydeHne pacripoCTpaHEHUs 3ByKOBBIX BOJH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmucka.

[IpsiMoMHENHOE pacIpOCTPaHEHUE CBETA B OJHOPOIHOM cpene. JIyu cBera.
To4deuHbI HICTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OTpakeHus: csera. [loctpoenue nzoOpaxeHuii B
iockoM 3epkaie. Chepuueckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHbBI IPEJIOMIICHUS CBETa. AOCOJIIOTHBIN MMOKa3aTeNlb
npesnomieHus. OTHOCUTENBHBIN MTOKa3aTenb npesomieHus. [IocTosHCTBO 4acTOThI
CBETa U COOTHOILIEHUE JIJIMH BOJIH IIPH IIEPEX0 1€ MOHOXPOMATUYECKOI0 CBETA UEPE3
IPaHULLy pa3ziesna IByX ONTUYECKUX CPEN.

Xoa myued B npusMe. Jucnepcust cBera. CloxHbIM cOCTaB 0€n0ro cBeTa.
IBer.

[lonHoe BHyTpeHHee oTpakeHue. [IpenenbHpIi yroJ MmojaHoro BHYTPEHHETO
OTPAKEHUS.

CoOluparomue 1 paccerBarolye JMH3b1. ToHKas muH3a. POKyCHOE pacCTOsSHUE
Y ONTUYECKAsl CUJIA TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOI'O pacCTOSHHSI TOHKOM
cheprueckoid JMH3BI OT €€ TEOMETPUHM U OTHOCHUTEIBHOI'O IOKa3arels
IIPEIOMIICHUS.

@opMyra TOHKOM JIMH3BI. Y BEIMUEHUE, 1aBAEMOE JIMH30M.

Xoxa jyda, IPOLIEAIIErO JIMH3Y IOJ IPOU3BOJIBHBIM YIJOM K €€ TJIaBHOU
ontuueckoil ocu. llocTpoeHune u300pakeHHWH TOUKM W OTpe3Ka NOpsIMOW B
COOMpAarOUIMX U PaCcCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTtuueckue npudopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTudeckas
CHCTEMA.

[Ipenensl IpUMEHUMOCTHA F€OMETPUIECKOM ONITHKHU.

BonnoBas onrtuka. Murepdepenuus cBera. KorepeHTHble HMCTOYHHKU.
YcnoBusi HaOMOJEHUS MakCHUMyMOB M MHUHHMYMOB B HHTEp(EpEHIMOHHOM
KapTUHE OT JBYX KOTE€PEHTHBIX HWCTOYHHUKOB. [IpuMepsl KiaccUuecKHx
UHTEP PEePEHIIMOHHBIX CXEM.

Hudpakius cera. udpakiuoHHas pemeéTka. YcJioBUe HaOIOACHYS
IJIABHBIX ~MAaKCUMyMOB IMpH MaJCHHUHM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Honspuzanus ceera.

TexHuyeckue yCTpOWCTBA M TEXHOJOTUYECKHE IMPOLECCHI: OYKH, JIyIIa,
NEepUCKOI, QoToanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, OpOCBETJIICHUE
ONTHUKH, BOJIOKOHHAS ONTHUKA, AU(PpaKIIUOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKECHHMSI CBETA.
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HccnenoBanue npeioMIIeHUS CBETA.

HaGmonerne moJiHoro BHyTpEHHET0 OTpakeHHs . Mo1eb CBETOBO/IA.

HccnenoBanne xojJa CBETOBBIX IIyYKOB Yepe3 IUIOCKOMAPALIENbHYIO
IUTACTUHY U NPU3MY.

HccnenoBanne CBOMCTB M300payKEHNI B JIMH3AX.

Mo iemi MEKPOCKOTIA, TEIECKOTIA.

Hab6monenne naTEp PepeHIINN CBETA.

HaOmtonenmne BeTOB TOHKUX THIEHOK.

Habmonenune nudpakmmu ceera.

N3ydenne nudpakiinoOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.

Habmonenune nucnepcuu cBerta.

Habmtonenune monsipuzanuu cBera.

[TpuMeHeHue noasIPOUI0B JIJISl U3YUECHUSI MEXaHUYECKUX HAPSHKCHUI.

Yuenuueckuii 3xcnepumenm, n1adopamop nvte padoomvl, npaAKMUKYM.

N3mepenune nokasaresns npesIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO PAacCTOSIHUS OT BemiecTBa (Ha
IpUMEPE )KUJIKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSHUS PACCEHBAIOIIHX JINH3.

[Tony4yenue n300paskeHUs B CUCTEME U3 TUIOCKOTO 3€pKajia v JIUH3BI.

[Toyyenue n300paskeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

HaOmonenune nudpakuun, nHTepHEepeHIMH U NOJIIpU3aIUU CBETA.

N3yyenue nossipusaliiy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenue untepdepeHIum Ja3epHOro U3ay4eHUs Ha ABYX IIESIX.

HaOmonenue nucnepcum.

HaOmonenue u uccienoBanme IMPpakMOHHOTO CIIEKTPa.

N3mepenue 1JIMHbI CBETOBOM BOJIHBI.

[loydyeHue criekTpa U3Iy4yeHUs CBETOAMOA IIPU MOMOIIM JU(paKIIMOHHON
PELLETKH.

Pa3nen 6. OcHOBBI ClIe M ATIBLHOM TEOPUH OTHOCHUTEILHOCTH.

["'paHuIIbl MPUMEHUMOCTHU KJIACCUYECKON MeXaHUuKH. [locTynaTel cnienuaisHOM
TEOPUU OTHOCUTEILHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOW uHTepBal.  [IpeoOpazoBanust Jlopenia.
YcnoBue npudauHHOCTA. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJICHHE
BPEMEHHU U COKpAIIICHUE JIJTUHBI.

DHEprusi ¥ UMITYJIbC PEIATUBUCTCKON YaC TULIBI.

CBs3b MaCCHI C DHEPTHEH U UMITYJIbCOM PEIITUBUCTCKOMN YaCTHIIBI. DHEPTHUS
MOKOSI.
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TexHuueckne ycTpoWCTBA M TEXHOJIOTMYECKUE IMPOLECCHI: CITyTHHUKOBBIC
NPUEMHHKY, YCKOPUTEIH 3apIKEHHBIX YaCTHULL.

VYueHnuecKkuil SKCIepUMEHT, Ta00paTopHbie padOThI, TPAKTUKYM.

OmnpeneneHre UMIYJIbCa MW SHEPTUM  PEIATHUBUCTCKUX dYacTul] (IO
doTorpadusam TpeKoB 3apAKEHHBIX HACTULl B MATHUTHOM TIOJIE).

Pa3nen7. KBanToBas pusuka.

Tema 1. KopnyckyaapHo-601H060ii 0yaiusm.

PaBHOBecHOE TemIOBOE HU3iIydyeHue (M3aydeHue aOCOJIOTHO YEPHOTO TEla).
3akoH cmemeHus Buna. 'nnore3a Ilnanka o kBaHTax.

®oTOHBI. DHEprus U UMMYNbC (HOTOHA.

®doTtorddert. Ombitel A. I'. CroneroBa. 3akoHsl GoTorddexra. YpaBHeHHE
Oiinmreitna 1y pororddexra. «Kpacnas rpanuna» potosddexra.

JaBnennie cBera (B YacTHOCTH, JaBiieHHME CBeTa Ha a0COJIOTHO
NOTJIOMIAIONIYI0 U a0COJIOTHO OTpaxarollyto mnoBepxHocTh). OmbiThl I1. H.
JleGenena.

BonHoBele cBoMicTBa yacTull. Bosnns! ne bpoia. [{nvnaa BosHe! ae bpoiia u
pasMmepbl 00JIaCTH JIOKaNIW3alMM JBIXKYILEics vactuubl. KopmyckynspHo-
BOJIHOBO nyaymu3M. J{udpakuus 31eKTpOHOB Ha KPUCTAIIIIAX.

Crnemuduka m3Mmepenuid B Mukpomupe. COOTHOIICHUST HEOpeneaEHHOCTEH
['eitzenOepra.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTHUYECKHE MPOIECCHI: CHEKTPOMETD,
(GoTO3NMEMEHT, (POTOJATUYMK, TYHHEJIBHBIH MHUKPOCKOIN, COJIHEUHas Oatapes,
CBETOAUO.

Jemoncmpayuu.

DoTO3(PPEKT Ha YCTAHOBKE C IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO GpoTodddekra.

HccnenoBanne 3aBUCHUMOCTH  COINPOTHUBJICHUS MOJYNPOBOJHUKOB OT
OCBELIEHHOCTH.

CseTounon.

Comnneunas Oarapes.

Yuenuueckuii axcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanue poTope3uctopa.

N3mepenune noctosinHoM [Inanka Ha ocHoBe uccnenoBanus porosddekra.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOUO OT HAIIPSIAKEHHUSI.

Tema 2. Dusuka amoma.

OnbITHl IO HUCCIEAOBAaHUIO CTpOoeHUs atoma. llnmaHerapHas Mojnenb aroma
Pesepdopna.

[Noctynarel bopa. U3nyuenue u noromienrue GOTOHOB MU MEPEX0Ie aToMa ¢
OJIHOTO YPOBHSI HEPTUU HA IPYTOH.
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Bunbl criektpoB. CrieKTp ypOBHEN SHEPTUU aTOMa BOJOPO/Ia.

CHnoHTaHHOE U BBIHYKJIEHHOE M3JIydyeHue cBeta. Jlazep.

TexHndeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPOUECCHI: CIEKTPATbHBINA
aHaM3 (CIEKTPOCKOI), JIa3ep, KBAaHTOBBIM KOMITBIOTEP.

Hemoncmpayuu.

Moaens oneiTa Pesepdopaa.

HaGmonenne muHeiYaThIX CIIEKTPOB.

YCTpOUCTBO U AEUCTBUE CUETUMKA MOHU3UP YIOIIMX YACTHII.

OrnpeneneHrie JIMHBI BOJHBI JIA3EPHOTO U3TYyUECHHUS.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padomvi, RPaKmuKym.

Habmtonenune muHeyaToro crekTpa.

Hccnenosanne CriekTpa pa3peKeHHOr0 arTOMapHOIro BOAOPOJA U U3MEPEHME
NoCTOsIHHOM Punbepra.

Tema 3. Qusuka amomH020 A0paA U ITEMEHM APHBIX YACHL UY,.

Hyxnonnas mozens simpa [eitzenbepra—lBanenko. 3apsn siapa. MaccoBoe
yucIio aapa. U3otonsl.

PannoaktuBHOCTh. Asba-pacnian. DJIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-usiryuenue.

3aKOH paJMOAKTUBHOIO pacmnana. PagvoakTUBHBIE HM30TOIBI B IPUPOIE.
CBolicTBa MOHU3UPYIOLIErO M3JIy4eHUs. BiusHUE paguOaKkTUBHOCTH HA KUBBIC
opranu3msl. EctecTBeHHBIN POH n3imyuenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. S niepHbie cuiibl. JleekT Macchl sapa.

Anepnsie peakuuu. Jlenenue u cunres saep. Aaepusie peakropsl. [IpoOiemsl
YIPABJISIEMOTO TEPMOSIIEPHOTO CHHTE3a. DKOJOTUYECKHE ACIEKThl PA3BUTHSA
SIAEPHOM SHEPTETUKH.

Merto bl perucTpanuu U UCCIEA0BAHNS JIEMEHTAPHBIX YACTHLI.

@yHaaMEHTAIbHBIE  B3aUMOJCHUCTBHUS. bapHOHBI, ME30HBI M JIENTOHBL
[IpencraBnenue o CtannapTHOU Moemu. KBapk-rimrooHHas MOJIEb aAPOHOB.

Ouzuka 3a npenaenamu CtangapTHoW Mojenu. TéMmHas Marepust U TEMHas
DHEPTHSL.

EnunHcTBO QU3HUeCcKOi Kap TUHBI MUPA.

TexHnueckne ycTpOMCTBa M TEXHOJOTHUECKHE MPOLIECCHI: JO3UMETP, Kamepa
BunbcoHa, siaepHblii peakTop, TEpMOSIACPHBIN peakTop, arToMHasi 0oM0Oa, MarHUTHO -
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanue TpeKOB YacTHll (10 rOTOBBIM (hoTorpadusim).

HccnenoBanue pagroakTUBHOTO (pOHA C UCTIOIb30BAaHUEM JJO3ZUMETPA.

N3ydenue nornonieHus 0era-4yacTull A TFOMUHHUEM.

Pa3gen 8. diieMeHTHI aCTPOHOMMM M ACTPO(PU3UKH.
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OTarnbl pa3BUTH acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAY EHUE
acTpoHoMmuH. [IpuMEHHUMOCTh 3aKOHOB GU3HKU 151 OOBSICHEHUS MPHUPOJIBI
KOCMHYECKUX 00BEKTOB.

Meronibl  acTpOHOMHUYECKMX HcclieqoBaHUd. COBpPEMEHHBIE ONTUYECKHUE
TEJIECKOTIBI, PAIUOTENECKOIIbI, BHEaTMOChEepHAast aCTPOHOMUSL.

Bun 3B&3gnoro nHeba. Co3Be3nus, sipkue 3BE3NBI, TUIAHETHI, WX BHUIANMOE
JIBU>KCHHE.

CouiHeyHas cuctema.

Comnnne. ConmHeyHas akTUBHOCTb. MicTouHMK sHeprun CoJiHIa 1 3BE3 1.

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTHUKH. J{narpaMma « CrieKTpaabHbIN KJacc —
CBETUMOCTB». 3BE3/bl IJIABHOM IMOCJENI0BATENbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBH)» I 3BE3] IJIaBHOUM MOCJEA0BAaTEIbHOCTU. BHyTpeHHEe cTpoeHue
3B&3/1. COBpEMEHHBIE MPEACTABJICHUSI O MPOUCXO0XKIEHNUU U 3Boronuu CoHLA U
3BE3/1. DTarbl )KU3HU 3BE3].

Mieunsiii [lyte — Hama [anmaktuka. [lonoxkenue u nBuxenue CoiHIa B
["aymaktuke. Tunel ramaktuk. Paguoranaktuky n xBa3apbl. YEpHBIE OBIPHI B sApax
TaJIaKTHK.

Bcenennas. Pacumpenne Beenennoii. 3akon Xa061a. Pazoeranue rajiakTuk.
Teopus boasmoro B3psiBa. PenukroBoe uziryuenue.

MacraOnas ctpykrypa BeenenHoil. MeraranakTuka.

Hepeménnpie npo06ieMbl aCTpOHOMHUHU.

Yuenuueckue naonwoenus.

HaOmonenus 3BE31HOr0 HeOa HEBOOPYKEHHBIM IJ1a30M C HMCIIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUJIOKEHUHN NIl OTIPEJIEICHUS MOJI0KEHUSI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3/ius CEBEpHOTO MOJyLIapusi U SpKUe
3BE3BL.

HaOmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3HBIX
CKOTUJICHUM.

Du3n4eCKUl NPAKTHKYM.

Cnoco0bl u3mMepeHus GU3NdeCKUX BETMUHH C UCIIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX U3MEPUTEIILHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCHUTENbHBIE MOTPEIIHOCTH U3MEPEHUIN (PU3NUECKUX BETMUHH.
OueHka rpaHull NOTPEHIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCJIEJOBAHUNA 3aBHCUMOCTEH
bu3nuecKuX BEIWYMH, MPOBEpPKa MPEMJIOKEHHBIX THNOTe3 (BbIOOp M3 pador,
ONMCAHHBIX B  TEMATUYECKUX  pazfenax «YUEHMYECKUHl  HKCIIEPUMEHT,
n1a0opaTropHbIe pabOTHI, MPAKTUKYM ).

O0o0mamee NOBTOpPeHUeE.
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O60061mIeHNe U cUCTEMaTU3aIMsl COIepKaHus pa3iesioB Kypca «MexaHukay,
«MonekynspHas pu3uKa ¥ TEPMOJIUHAMUKAY , « DJIEKTpOIUHAMUKay, « KoneOanus u
BOJIHBI», «OCHOBBI CHEUUATBHOW TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBas
buznka», « IEMEHTHI aCTPOHOMHUH U aCTPO PU3UKI.

Pomp ¢u3mkn w acTpoHOMHM B JKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAILHON U ATUYECKOM chepax AesTeNLHOCTH YEI0OBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHU B COBPEMEHHOW HAYYHOW KAapTUHE MHUPA, 3HAYEHUE OIMCATEIIbHOW,
CHCTEMATH3UPYIONICH, OOBSICHUTECIPHOH ¥  TPOTHOCTHYECKOM  (DyHKIWN
buznaeckoit Teopur, poJib GU3NUECKO Teoprur B GOPMUPOBAHUH TTPEICTABICHUMA
0 (pu3mYeckoi kKapTHHE MUpa, MECTO (PU3NIECKOM KApTUHBI MHUpaA B OOIIEM PSIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX ITPEACTABICHUI O IPUPOE.

MesxknpeaMeTHBIE CBA3H.

N3yuenue kypca Qusuku yriyoiaéHHOro ypoBHs B 11 kiacce ocyecTBisercs
C Y4ETOM COJZIEPIKATENBHBIX MEXIPEIMETHBIX CBS3€M C KypCaMH MATEMaTUKH,
OHOJIOTHHU, XUMHH, TeoTpaduu U TEXHOJIOTUH.

Mescnpeomem nvie nOHAMUA, C6A3AHHbBIE C USYYUEHUEM MEM 0008 HAYYH 020
no3HanuA: SBICHUE, HAyYHBIH (PAaKT, THIOTE3a, (PU3MUECKas BETMYMHA, 3aKOH,
TeopHsi, HAOMIOJAEHUE, HKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIE€Nb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTEIIbHBIE TPUOOPHI, II(PpoBas 1adopaTopusL.

Mamemamuka: pELICHWE CHUCTEMbl YypaBHEHUU. TpPUTOHOMETPHUYECKHE
(YHKIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJECTBO. BEKTOpBI M MX NMPOEKIMH HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.
[IpousBonHble 31eMeHTapHbIX (QyHKUMH. Ilpu3Haku MogoOust TPEyroIbHUKOB,
OTpe/IeleHUE IIOAIN IIOCKUX (Uryp u o0bEMa Ted.

Buonozusa: snextpudeckue SIBJICHUS B JKMBOW NPHUPOJIE, KOJeOaTeIbHbIE
JBW)KECHHUSI B JKUBOW NIPUPOAE, OSKOJOTMYECKHUE PHUCKA IIPU NPOU3BOJICTBE
AJIIEKTPOSHEPTUHU, AJIEKTPOMAarHUTHOE  3arpsi3HEHUE OKPYXKAIOLIE  Cpelpl,
YJIbTPA3BYKOBasi JHATHOCTHKA B MENUIMHE, ONTHUYECKHUE SIBICHHUS B JKHBOU
IPUPOJE.

Xumus: CTpPOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYpa TBEP IBIX
TeJ, MEXaHU3Mbl 00pa30BaAHUS KPUCTAIUIMYECKOM PEIIETKH, CIIEKTPAJIbHBIN aHATIN3.

T'eocpagpua: wmarHuTHpIE TOJFOCA 3E€MIIM, 3AEKH MACHUTHBIX PYI,
dhoToCchEMKA 36MHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TMIOCTOSIHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOABUTaTENb SIKOOH, reHeparop MEepeMEHHOr0 TOKa, UHAYKIMOHHAS TEYb,
JMHUM 3JIEKTpOIIEpeaay, dJIeKTPOABUraTellb, pagap, paliuonpuEMHUK, TEIEBU30D,
anteHHa, TtenepoH, CBY-meub, ynbTpa3BykoBas JUArHOCTHKA B TEXHUKE,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJHEYHAasi OaTapesi, CITyTHUKOBBIC
MIPUEMHUKH, AJIEPHASI SHEPTETUKA U SKOJIOTUUECKHUE ACTIEKTHI €€ pa3BUTHSL.
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[JTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMHHOCTHBIE
PE3VJIBTATEI

JIMUHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS ydeOHOro mnpenmera «Du3nuka)
JOJDKHBI OTPa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUaIOIINXCs PYKOBOICTBOBATHCS
c(hopMUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CUCTEMOM IICHHOCTHBIX
OpHWICHTAIMi, TO3WTUBHBIX BHYTPEHHHX YOEXKIECHHWH, COOTBETCTBYIOIINUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBA, PACIIMPEHHUE >KU3HEHHOTO
OTIbITA U OTBITA AEATEIILHOCTHA B MPOLIECCE PEATM3alMA OCHOBHBIX HANPaBJICHUMN
BOCIIUTATEIbHOU IESITENBHOCTH, B TOM YHUCJIE B YACTHU:

rPakKIaHCKOI0 BOCIIUTAHUS:

e chOPMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMN 00YJaIOIIEr0Cs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO 4JIeHA POCCHUICKOTO OOIIECTRA,;

e TMPUHITHE TPATULUOHHBIX OOIICUETIOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPATUYECKHUX IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JICSITENHHOCTh B UHTEPECAX IPAKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAMOYIIPaBJIEHUUM B 00pazoBaTEIILHON
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATh C COLUHUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMAHUTAPHOM U BOJIOHTEPCKOU JIESITENHHOCTH.

NaTPUOTHYE€CKOr0 BOCITUTAHUSA:

e chOPMUPOBAHHOCTL  POCCUHCKOM  TPAKIAHCKOW  HACHTUYHOCTH,
MaTpUOTU3MA,

e IICHHOCTHOE OTHOUICHHE K TrOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHXEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (U3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e ¢chOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO OBE/ICHNS;

e CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACHh HA MOPALHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IESITEIbHOCTU YYEHOTO;

e OCO3HAHHE JMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUYMBOTO OYAYIIIETO.

3CTETHYECKOr0 BOCIIMTAHUSA:

e OCTETUYECKOE OTHOILIEHWE K MHUPY, BKIIOUYas HSCTETUKY HAyYHOIO
TBOPUYECTBA, MPUCYIIET0 (U3NIECKOI HAyKe.

TPYAOBOT0 BOCIIUTAHUSA:
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MHTEpEeC K pa3nudHbIM cdepaM npodeccuoHaTbHON 1eITeTbHOCTH, B TOM
YHCJIC CBA3aHHBIM C (DU3UKOM ¥ TEXHUKOM, YMEHUE COBEPIIIATh OCO3HAHHBIN
BBIOOp OyayIielr mpodeccHu U peaTn30BhIBaTh COOCTBEHHBIC KU3HCHHBIC
TUTaHBI;

TOTOBHOCTh Y CITOCOOHOCTH K 00pa30BaHUIO ¥ CaMO00pa30BaHUIO B 001aCTH
bu3NKY Ha IPOTSHKEHUN BCEH )KU3HHU.

IKOJOIHYECKOro BOCIIMTAaHUA

c(hopMUPOBAHHOCTH YKOJIOTHYECKON KYIbTYPhI, OCO3HAHHE TI00aTLHOTO
XapakTepa dKOJOTHIECKUX MPoOJIeM;

IUJAHUPOBAHUE W OCYIIECTBJICHHE JIEMCTBUM B OKPYKAIOUIEW Cpele Ha
OCHOBE 3HaHUS LIEJIEN YCTOMYUBOTO PA3BUTHS YEIOBEUECTBA;

PACIIMPEHUE OMBITA AEATEILHOCTU JKOJIOTUYECKOW HAMPABICHHOCTH HA
OCHOBE UMEIOIIMXCS 3HaHUM MO (PU3UKE.

HECHHOCTH HAYYHOTIO IO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs GU3UUECKON HAYKH;

OCO3HAHHWE LIEHHOCTH HAy4HOU NeATEeIbHOCTH, TOTOBHOCTh B IPOIECCE
U3y4eHUs (U3MKU OCYHIECTBISATh NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Io3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBbleornueckue aeiicTBUA:

CaMOCTOSITENbHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh MIpoOJiemy,
paccMarpuBarh €€ BCECTOPOHHE;

OIIPEAEIATh LENIN JEATEIbHOCTH, 3a1aBaTb IIapaMeTpbl U KPUTEPUU HUX
JIOCTVKEHUS;

BBISBILITH 3aKOHOMEPHOCTH U INPOTUBOPEUYMS B PacCMarpyUBacMbIX
(buU3NUECKUX SIBICHUAX;

pa3pabaThIBaTh IUJIaH peleHHs IpoOJIeMbl C YUETOM aHAIU3a UMEIOLIUXCS
MAaTEPUAIILHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEINbHOCTb, OLICHUBAaTh COOTBETCTBUE
pE3yIbTATOB LENISAM, OLIEHUBATh PUCKU ITOCJIEICTBUM 1EATEIBHOCTH;
KOOPDJMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT O B3aUMO,IEHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIUICHUE PU PEIICHUH )KU3HEHHBIX MPOOIEM.

Bba3oBble uccienoBareJbLCKe 1€ HCTBUSA .

BJIaJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIFOYEBBIMH TMOHSATUSIMU U METOaMU
buznueckoi HayKu;
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BJIAJCTh  HAaBBIKAMU  y4EOHO-HCCIICIOBATEIbCKOM W TPOCKTHOM
JESTEIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB peIIeHHUs 3a1a4  (PU3NIECKOro
COJICpIKAHUS, TPUMEHEHUIO Pa3IMIHBIX METO/IOB IIO3HAHUS;

BJIQJICTh BHJIAMHU JICATCIHHOCTH IO IOJy4CHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAIMN, TPEOOPA30BAHUIO U IPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTyaIusiX, B TOM YHCJE TPHU CO3JaHUH YIEOHBIX MPOEKTOB B 00OJaCTH
(76371478

BBISIBIAITh TIPUYMHHO-CJICICTBEHHBIC CBA3U M AKTyaJM3MPOBATh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ peIleHus, HaXOAWTh apTyMEHTBl i
JI0Ka3aTeIhCTBA CBOMX YTBEPIKICHUH, 3a7aBaTh MapaMmeTpbl U KpUTEPUU
pelieHus;

aHAJIM3UPOBATh TIOJyYCHHBIE B XOJE pEIICHUS 3aadd pe3yJbTaThl,
KPUTUIECKU OIICHUBAThH UX TOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHNE B
HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIUPOBaTh COOCTBEHHBIE 33Jayd B 00pa30BaTEIbHOM
NeSTEIIbHOCTH, B TOM YHUCJIC TIPY U3YIEHUH (DPU3UKH;

JaBaTh OIICHKY HOBBIM CUTYaITUsIM, OTICHUBATh IPUOOPETEHHBIN OTIBIT;,
yMETh TIEPEHOCHUTHh 3HaHWs 1O (U3MKe B MPAKTUYECKYIO 00JacTh
KU3HENCATEITbHOCTH,

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIacTeH;
BBIJIBUTaTh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBLHBIE TI0IXO0IbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 331a9H, JOTYCKAIOIINE aJIbTEPHATUBHBIC PEIICHMUS.

Pabora c undopmanuen:

BJIaJIETh HABBIKAMU MOJTy4eHUs HHPOpMaLnK (PU3NUECKOTO COACPIKAHUSA U3
UCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEIIbHO OCYHIECTBIISATh IOMCK,
aHaJIM3, CHUCTEMATH3alMI0 U HHTEPNPETAMI0 MHPOPMAIMKU Pa3InYHbIX
BUJIOB U (DOPM IIpEACTABIICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUH B  PEUIEHUHM  KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX H
OpraHU3alMOHHBIX 3aJlad C COOJIOJEHUEM TPEOOBAaHUNA 3PTrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHOM 0€301MaCHOCTH;

C03/1aBaTh TEKCThI (PU3UUECKOrO COJEPKAHUS B PA3IMUHBIX opmarax ¢
yu€TOM Ha3HaueHus HH(OpMaluu M UEJIEeBOM ayJIUTOPUH, BbHIOMpas
ONTUMATILHYIO (POPMY IIPEICTABICHUS U BU3yaTU3aIUH.

KoMmMmyHMKaTHBHBIE YHHMBEPCAJIbHbIE YUeOHbIC 1eHCTBUA:
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OCYIIECTBJIATh OOIICHHWE HAa YpoKaXx (U3UKH H BO BHEYPOUHOM
NEATEIbHOCTH;

pacro3HaBaTh TMPEANOCHIIKA KOH(IMKTHBIX CUTyallidi © CMSTYarh
KOH(JIUKTEHI,

Pa3BEPHYTO M JOTHUYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM
A3BIKOBBIX CPEJ/ICTB;

NOHUMATh U UCITOJIb30BAaTh IPEUMYILECTBA KOMAaHAHON U MHIUBULYAJIbHON
paboTHI;

BBIOMpATh TEMATHKy UM METOJbl COBMECTHBIX JEHCTBUN C yIETOM OOIHX
MHTEPECOB U BO3MOKHOCTEN KAyKOT0 YJIEHA KOJJIEKTHBA,

OpUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBaTh U
KOOPDAMHUPOBATHh JEHCTBUA MO €€ JOCTUKEHUIO: COCTaBJIATH IUJIaH
NENUCTBUM, paCPEENATh POJIU C YYETOM MHEHUN Y4aCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOU PAOOTHI;

OIICHMBAaTh Kauye€CTBO CBOEr0 BKJIJAa M KAXKIOTO YYaCTHHKA KOMaHAbI B
oO1IMii pe3ysbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

IpeajiaraT HOBBIE NPOEKTHI, OLICHWBATHh HJIEW C TO3ULUKM HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOU 3HAUMMOCTH;

OCYILLIECTBJIATh IMO3UTUBHOE CTPATETUYECKOE TMOBEACHHE B Pa3JIMUHBIX
CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

PeryasituBHble yHMBepPCaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuszanus:

CaMOCTOSITENBHO OCYILIECTBIIATH I03HABATENBLHYIO IEATEIbHOCTD B 001aCTH
(GU3MKU U aCTPOHOMMH, BBISBIISITH IPOOJIEMBI, CTABUTh U (POPMYIIMPOBATH
COOCTBEHHBIC 321U U,

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS] PACUETHBIX U KAYE€CTBEHHBIX
3a/1a4, TIaH BBIMIOJHEHUSI IPAKTUUECKON pabOThl ¢ YUETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIIOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIMpsITh paMKH Y4€OHOTO ITPEAMETa Ha OCHOBE JIMUHBIX IPENOY TEHUI;
JienaTh OCO3HaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAUIUMU B 0OJacTu
(Gu3MKU, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATbHBIA HHTEJLJIEKT:

AaBaTb OIICHKY HOBBIM CUTYAIUAM, BHOCUTHb KOPPCKTUBLI B ACATCIIbHOCTD,
OICHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,
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BIIQJICTh HABBIKAMH TIIO03HABATCIBHOW pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JICCTBUI U MBICIUTEILHBIX MIPOILIECCOB, UX PE3YJIbTATOB U
OCHOBAHUI;

HCII0JIb30BaTh MPUEMBI peIeKCHH A1 OTICHKH CUTYAIINH, BEBIOOPa BEPHOTO
pellIeHuS;

yMETh OIICHUBaTh PUCKHA U CBOEBPEMEHHO MPUHHUMATh PEIICHUS MO0 MX
CHIDKCHMIO;

MIPUHUMATh MOTHBBI M apTyMEHThl JIPYTMX MPH aHAIM3€ PE3YyJIbTaToOB
JICATEILHOCTH;

MIPHUHAMATH Ce0s, TOHNMAasi CBOM HEJIOCTATKH M TIOCTOMHCTBA;

IIPUHUMATh MOTMBBI M APTYMEHTHl JIPYIMX INPU AHAIU3E PE3YJIbTATOB
JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OUIHOKHU.

B mpornecce mOCTHXEHHS IMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI TIO
¢u3uke IS ypoOBHS CpeaHero ooOmero oOpa3oBaHHs Yy 0Oydarommxcs
COBEPIICHCTBYETCS IMOIMOHATLHBIH WHTEIUICKT, TP €7ITI0JIaT AFOTIHIA
c(hopMUPOBAHHOCT:

CaMOCO3HaHMs,  BKJIKOYAKOUIEr0  CIOCOOHOCTh  NHOHMMATh  CBOE
AMOLMOHAIILHOE COCTOSIHUE, BUAETh HAIPABJICHUS] PA3BUTHUSL COOCTBEHHOM
AMOIMOHATILHOM C(ephl, ObITh YBEPEHHBIM B CE0€;

CaMOPEryJIMpOBaHusl, BKIIOYAOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 33 CBOE MOBEACHME, CIIOCOOHOCTh aJalTUPOBATHCS K
AMOIMOHAIIbHBIM U3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEI MOTHBAlIMH, BKIIIOYAIOLEH CTPEMIIEHUE K IOCTHKEHUIO LIENU
U yCIieXy, ONTUMH3M, UHUIIMATUBHOCTh, YMEHUE JI€UCTBOBATH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

SMIATUM, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHHMMATh  3MOIMOHAJIBHOE
COCTOSIHME JPYTUX, YUYMUTHIBaTh €ro IMpU OCYILECTBICHUU OOIICHHUS,
CITOCOOHOCTB K COUYBCTBHIO M COTIEPEKUBAHMUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOLIMX CIOCOOHOCTh BBICTPAUBAaTh
OTHOILIEHUS C JAPYTUMH JIOAbMH, 3a00TUTHCS, MPOSIBISITH HUHTEPEC U
pazperiarb KOH(JIMKTHI.

[MPEAMETHBIE PE3VYJIbTATDI

K konity oOyuenus B 10 knacce npenMeTHbIe pe3yabTaThl HA YTIIYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD Y 00YHAIOIIMXCSI YMEHUN |
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e TOHUMATh pPOJb (GU3NKK B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
DKOJIOTUYECKOM, COIMMAIbHOM MW OJTHYECKOW cdepax AeITEIbHOCTH
YeJoBeKa, POJib U MECTO (PU3UKU B COBPEMEHHOM HAYYHOU KapTUHE MUPA,
3HAUYCHUE OIMCATENbHOHN, CHCTEMATH3UPYIOMIEH, OOBSICHUTEILHOW |
MPOTHOCTUYECKOH  (YHKIMKA  (PU3WUECKOW TEOpUHM —  MEXaHUKH,
MOJIEKYJIIPHOU (PU3UKH M TEPMOJUHAMHKH, POJIb (PU3UUECKON TEOPHUH B
dbopMuUpOBaHUH MPEICTABICHUIA O PU3UIECKON KapTHHE MUPA,;

e pa3nMyaTh yCJIOBHS MPUMEHUMOCTH MOIENEH PU3NIECKHX TeJ U ITPOIIECCOB
(sBJIEHWI): WHEpIMAIbHAA CHCTEMa OTCYETa, aOCOIIOTHO TBEPAOE TEJO,
MarepualibHasi TOYKa, PABHOYCKOPEHHOE JIBM>KEHHE, CBOOOJHOE NTaJICHHE,
abcommoTHO ympyras nedopmarusi, aOCOJIOTHO YNPYroe W aOCOJIIOTHO
HEYNPYroe CTOJKHOBEHUS, MOJEIM Ta3a, >KUJIKOCTH U TBEPJOTO
(KpUCTAUTMYECKOTO) TeJa, UealbHbIN Ta3, TOYEY HbIM 3apsiJl, 0JTHOPOIHOE
AIEKTPUUECKOE MOJIE;

e pasnuyarh ycJoBHs (TpaHHUIBI, 00JacTH) MPUMEHUMOCTH (PU3UIECKHX
3aKOHOB, TTOHUMAaTh BCEOOIMIA XapakTep (PyHAaMEHTATbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIO0JIb30BAHMS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATh MU OOBICHITH MEXaHWYECKUE TPOIECCHl U SBJICHMUS,
UCII0JIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKU (OTHOCUTEIILHOCT
MEXaHUYECKOr0 JBWXKEHUS, (HOPMYJIbl KUHEMATUKHA PABHOYCKOPEHHOTO
JBWDKCHMSI, TIpeoOpazoBanus [anmumiess s CKOPOCTH U TEpEMEIICHuUS,
3akoHbl HblOTOHA, mnpuUHIUI OTHOCUTENbHOCTUM [anunes, 3aKkoH
BCEMUPHOTO TATOTECHUS, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXaHUY €CKOU
DHEPTHH, CBSI3b PAOOTHI CUJIBI C U3MEHEHHEM MEXaHW4YECKOW SHEpruw,
YCJIOBUSI paBHOBECHs TBEPAOTO Tela), IMPU HSTOM HCIOJIH30BaTh
MaTeMaTH4YECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH
(¢bu3UYeCKUX 3aKOHOB: MpeoOpazoBaHuil ['amwies, BTOPOro U TPEThEro
3aKkOHOB HbIOTOHA, 3aKOHOB COXpaHEHUsI UMIYJIbCAa M MEXaHUYECKOU
HHEPTHH, 3aKOHA BCEMUPHOTO TATOTCHUS;

e AHAIM3UPOBATH U OOBSICHATH TEIUIOBBIC MPOIIECCHI U SBJICHUS, UCTIOb3YS
ocHOBHbIe moJiokeHUsT MKT u 3akoHBI MOJEKYJISIpHOUW (UBUKH H
TEPMOJUHAMUKHU (CBSI3b JIABJICHUSI HJICAIHLHOTO Ta3a CO CpeIHel
KMHETUYECKOW HSHEPTHEH TEIIOBOTO JBWKCHMSI W KOHIIEHTpAIUEl ero
MOJICKYJI, CBSA3b TEMIIEpAaTyphl BEIIECTBA CO CpEIHEH KUHETHYECKON
SHEPTHEH TEIUIOBOTO JABIKECHUS €0 YaCTHII, CBA3b JIaBJICHUS HCATHHOTO
raza C KOHIIGHTpallMeld MOJIEKYJl W €ro TeMIeparypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH
COXpaHEHMs SHEPTHH B TEIUIOBBIX MpoOIieccax), MPH 3TOM HCIIOJIh30BaTh
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MaTeMaTH4YECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS PUMEHUMOCTH
ypaBHeHus1 MenaeneeBa—Knanenpona;

e AQHATM3HWPOBATh M OOBACHATH OJJIEKTPUUYECKHUE SIBICHUS, HCIOJIb3Ys
OCHOBHBIE TMOJIOKEHHSI U 3aKOHBI 3JIEKTPOJAUHAMUKH (3aKOH COXPAHEHUS
ANEKTPUUECKOrO  3apAna, 3aKOH Kynona, NOTEHIIUAITbHOCTh
ANEKTPOCTATUYECKOTO TOJIA, MNPUHIMI CYNEPHO3UINH SIEKTPUUECKUX
MOJIEN, TP ATOM YKa3bIBas YCIJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKU BAXKHBIE COOTHOIIEHUS: 3aKOHbI Oma sl ydacTka
LUEMA W JUIA 3aMKHYTOM DJIEKTPUYECKOM wenu, 3akoH J[xoynsa—Jlenua,
npasmia Kupxroda, 3akonst apajes 17 5J€KTpoan3a);

e ONUCHIBaTh (PM3UUYECKHE TMPOLECCHl W SIBJICHUS, WCIIOJb3Yys BEIUYWHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, JABJICHUE, TOTCHIIMAJIbHAS SHEPTHsI, KHHETUYECKAsl SHEPT U,
MeXaHW4YecKasi SHeprusi, padoTa CUIIbI, IIEHTPOCTPEMUTEIHHOE YCKOPEHHE,
CHjla TSKECTH, CHJIa YOPYIrOCTH, CHJa TPEHUs, MOLIHOCTb, DHEPTUA
B3aUMOAEHCTBUSA Tea ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, SHEPT U YIIPYron
nehopMaly NpyKUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAs TEMIIEpaTypa
Tena, paboTa B TEPMOJAWMHAMHKE, BHYTPCHHSS OHEPTUsA HACATIHHOTO
OJIHOATOMHOTO ra3a, padoTa ueaJbHOTO ra3a, OTHOCUTEIbHAs BIAKHOCTb
Bo3ayxa, KII/[ maeanbHOTO TEIIOBOTO IBUTATENs; dJIEKTPUUYECKOE MOJIE,
HaNpsKEHHOCTH AJIEKTPUUYECKOTO OJIS, HAMPSHKEHHOCTD IOJIST TOYEYHOIO
3apsi/ia WIA 3apsIKEHHOTO 11apa B BAKyyM€ U B JUAJIEKTPUKE, MMOTECHIINAI
ANEKTPOCTATUYECKOTO MOJISI, PA3HOCTHh MOTEHLUHAIOB, AJIEKTPOIBUKYILIAsA
CHJjia, CHJia TOKA, HAMPSHKEHUE, MOIIHOCTD TOKA, 3JEKTpUUecKass EMKOCThb
IUDIOCKOTO  KOHJEHCATOpa, CONPOTHUBIEHUE  y4YacTKa  LeNu  C
MOCJIEA0BATENBHBIM U MMAPAUIEIIEHBIM COETUHEHUEM PE3UCTOPOB, SHEPTUS
AIIEKTPUYECKOTO OISl KOHJIEHCATOPa;

e OOBACHATH OCOOCHHOCTM  MpPOTEKaHWsI  (PU3MYECKUX  SIBJICHUIU:
MEXAHMYECKOE JIBM)KEHHE, TEIUIOBOE JIBMKEHUWE YacTHIl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABIKeHUE, AudPy3us, ucrapeHue,
KHUIICHHE W KOHJICHCAIU, IUIABJICHUE U KPUCTAILUIM3allHsl, HAPABJICHHOCTD
TEIUIONEPENaUH, IEKTPU3aUUsS TEJl, SKBUINOTEHINAIbHOCTh TOBEPXHOCTH
3apsIKEHHOTO MPOBOJHUKA,;

e IPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKOM BETUYUHBI OT
JIPYTOM C UCITOJIb30BAaHUEM NP SAMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHUpPOBATh pPE3YyIbTAaThl IMOJYYEHHOW 3aBUCHUMOCTH
busznueckux BEIUYMH B BHUAE TpapuKOB C YYETOM aOCOJIOTHBIX
MOTPEIIHOCTE  M3MEPEHWM, Jenarb  BBIBOABI IO  pe3yJbTaTam
VCCJIEIOBAHUS;
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e TMPOBOJIUTH KOCBEHHBIC H3MEpPEHUS (PU3WYECKMX BEIMYUH, TPU ITOM
BBIOMpATh ONTHUMAIBHBIN METOJ] U3MEPEHUs, OIEHUBATh a0COJIIOTHBIE U
OTHOCHTEJbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

e TIPOBOJUTH OTBITHI TIO MTPOBEPKE MPEAJIOKEHHON TUTIOTE3BI: TUIAHUPOBATH
AKCTIEPUMEHT, COOMPATh IKCTIEPUMEHTAILHYIO YCTAaHOBKY, aHATM3UPOBATH
MOJTy4CHHBIE PE3YyIbTaThl W JeNiaThb BBIBOJ O CTaTyce MPEIJIOKCHHON
TUTOTE3HI,

e coOmrogaTh mpaBmiIa 0€30MacHOTO TPY/ia IPH MPOBEICHUH HCCIICIOBAHIHN B
pamMkax  y4eOHOTO  JKCIEepUMEHTa, TMpakTUKymMa W y4eOHO-
WCCIIEIOBATENIHCKOM M TIPOEKTHOM JEATENHHOCTH C UCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U JTAOOPATOPHOTO 000PYIOBAHUS;

e pelare pPACYETHBIE 3ala4M C SBHO 33JaHHOM W HESBHO 3aJaHHOU
dbu3nyeckoi MOJENbI0: HA OCHOBAHWHU aHaJIM3a YCJIOBHUS O0OOCHOBHIBATH
BBIOOD (M3MYECKOW MOJEenH, OTBEYalolle TpeOOBaHUSAM 3a/1adH,
IPUMEHAITH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 TIOCTYJIAThI (PU3WY ©CKHX
TECOPHIA MPH MCTI0JIb30BAHUN MAaTEMAaTUYECKUX METOJOB PEIICHUS 3ajad,
MIPOBOJUTH PACUETHI HA OCHOBAHUH MMECIOIINXCS JTaHHBIX, aHATM3UPOBATH
pPe3yNbTaThl U KOPPEKTUPOBATH METOIBI PEIICHUS ¢ YIETOM TOJTyYEHH bIX
pe3ybTaTOB;

e pemarh KaueCTBEHHBIC 3aJaud, TPEOYIOIIHME NPUMEHEHHUS 3HAHWA U3
pa3HBIX Pa3eNioB Kypca (PU3UKH, a TAKKE UHTETPAlly 3HAHUNA U3 IPYTHX
MPEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
IETMOYKY pacCyKISHHUH ¢ OMTOPOI Ha N3YUCHHBIE 3aKOHBI, 3aKO HOMEPHOCTH
U (U3UYECKUE SIBJICHNUS,

e HCIIOJH30BaTh TEOPETHUECCKUE 3HAHUA U1 OOBSICHEHHS OCHOBHBIX
MPUHITUIIOB pa0OThI K3MEPHUTEIHLHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX ITPOIIECCOB;

e TIPUBOJIUTH IPUMEPHI BKJIAJA POCCHICKHX U 3aPyOSKHBIX YIEHBIX -(DU3HKOB
B pa3BUTHC HAyKH, B OOBSICHEHHE NPOIICCCOB OKPYXKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOT A,

e AHATM3HWPOBATH U OIICHUBATH TMOCJICACTBUS OBITOBOM U IMPOU3BOICTBEHHON
NEATEIIbHOCTH YEJOBEKAa, CBSI3aHHOW C (PM3WYSCKUMH TIPOIECCaMH, C
MO3UIIMH HKOJIOTHUECKOM 0€30MaCHOCTH, IPEICTABICHHIA O palliOHATLHOM
MIPUPOJIOTIONB30BAHUM, & TAKXKE Pa3yMHOM HCITOJIb30BaHUM JIOCTHKCHUN
HAYKM W TEXHOJIOTUM U1 JAJIbHEUIIETO0 Pa3BUTHS YEJIOBEYECKOIO
00I1IeCTBa;

e TMPUMEHATH pa3IMYHbIe CIIOCOOBI paboThl ¢ MHPOpMalKeH (HU3UIECKOro
COJEp)KaHUSA C HCIOJIL30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHH, MPU 3TOM HCIIOJIb30BaTh COBpEMEHHbIC HH(POPMAIMOHHBIC
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TEXHOJIOTUW I TIOMCKA, MEepPepadOTKH W TPEAbSABICHUS Y4eOHOU W
HAYYIHO-TIOMYJIIPHO Y HHPOPMAIIUH, CTPYKTYPHUPOBAHKS U MHTEPIIPETAIIUN
UHPOpPMAITUH, TOJYyYEHHOW W3 Pa3MYHBIX WCTOYHHKOB, KPUTHYECKU
AHATM3UPOBATh  IMOJy4aeMyl  HMHGQOpPMAIMIO W  OICHWBaTh  ©€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIIMXCS 3HAHWA, TaK U Ha OCHOBE
aHaIM3a UCTOYHUKA HH(OPMAIINY;

NOpOSIBIISITh ~ OpPraHU3allMOHHBIE U MO3HABATEIbHbBIC YMCHHUS
CaMOCTOSTEIBHOTO IPUOOPETEHUS HOBBIX 3HAHHUI B TP OIIECCE BHITTOTHCHISI
MIPOEKTHBIX U YIEOHO-NCCIIEA0BATEIHCKUX PadoT;

paboTath B TPyNIe C KMCIOJHEHHUEM pPa3IMYHBIX COIMABHBIX POJICH,
TUTAHUPOBATh PAabOTy TPYIIIbI, PAlMOHAILHO PACIIPEACSATh ACSITEILHOCTh
B HECTaHJAPTHBIX CHUTYaIUSX, aJICKBAaTHO OIIEHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYMIBI B PEIICHUE pacCcMaTPUBACMOM MPOOIEMBI;
MPOSIBIISITE MOTHBAIIHMIO K OyayIed mpohecCHOHATbHOM IS TELHOCTH TI0
CIIEIUATLHOCTAM (PU3UKO-TEXHUYIECKOTO TTPODHIIA.

K xoH1y o6yuenus B 11 knacce npeaMeTHbIC pe3yIbTaThl HA yTITyOJEHHOM YPOBHE

JOJDKHBI OTpaxarb CPOPMHUPOBAHHOCTD Y 00yUaIOIINXCs YMEHUI:

MOHUMATh POJIb (PU3UKU B AIKOHOMUYECKOU, TEXHOJIOTUYECKOM, COLIMATLHON
U 3TUYECKOU cdepax NeqaTeIbHOCTH YENIOBEKa, POJjb U MECTO (PU3UKH B
COBPEMEHHOM HAYYHOUN KapTUHE MUPA, POJIb ACTPOHOMMHU B IMPAKTUYECKOU
JeSTEIbHOCTH YENIOBEKa M JalbHEHIIIEM HayYHO-TEXHHUECKOM Pa3BUTHH,
3HaUYE€HUE ONMCATENIbHON, CHUCTEMATH3UPYIONIEH, OOBACHUTEIHLHOU U
MIPOTHOCTUYECKON (YHKIUN (U3UIECKON TEOPUH — DJICKTPOIWHAMUKH,
CTIEIUAIbHOM TEOPUU OTHOCUTEIHHOCTH, KBAHTOBOW (PU3UKH, POJb
buzudeckoil Teopurd B (GOPMHUPOBAHHMH MPEACTABICHUNA O (PU3HUECKON
KapTUHE MHpa, MECTO (PH3MUECKOW KapTHHBI MHpa B OOIIEM psAy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX TPEACTABIEHUIN O IPUPOJIE;
pa3nu4arh yCIOBHUS MIPUMEHUMOCTH MOAENEH PU3NYECKHUX T U TPOIIECCOB
(ABJIEHUI): OJHOPOIHOE HIEKTPUUECKOE U OJJHOPOAHOE MATHUTHOE TI0JIS,
TapMOHHYECKUE KOJIeOaHHUs, MaTeMaTHUYEeCKUN MAasSTHUK, WJCATbHBIA
NPY)KUHHBIA ~ MAasITHUK, rapMOHUYECKUE  BOJIHBI,  UACAIbHBINA
KoJie0aTenbHbIN KOHTYP, TOHKAs JIMH3a, MO/JIENei aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJIC/IU CBETA;

paznu4arh yCJOBHs (TpaHUIbI, OOJAcTH) MPUMEHUMOCTH (PU3UIECKHX
3aKOHOB, MMOHUMAaTh BCEOOIMIA XapakTep (PyHAaAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHNS YACTHBIX 3aKOHOB;

AHAJIM3UPOBATH U OOBSICHATH NEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIO)KEHHWS M 3aKOHBl JJIEKTPOJAUHAMHMKH U
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CTIEIUAIbHOM ~ TEOPUHM  OTHOCUTEILHOCTH  (3aKOH  COXPaHEHHS
AIIEKTPUYECKOTO 3apsiga, cuiaa Awmmepa, cwia JlopeHma, 3akoH
ANIEKTPOMArHUTHOM  WHAyKUMM, TpaBwio Jlenma, cBa3p OJIC
CaMOMHAYKIIMM B DJEMEHTE OJJIEKTPUYECKOM I CO CKOPOCTHIO
W3MEHEHHS CUIIBI TOKA, TOCTYJIAThI CIIEUATLHON TEOPUU OTHOCUTEIHHOCTH
OilHIITElHA);

e AHATM3HWPOBATH U OOBICHATH KBAHTOBBIC MPOIIECCHI U SIBJICHUS, UCTIOJb3YS
MOJIOKEHUs]  KBAaHTOBOW  (u3uKku  (ypaBHEHHE  OWHINTEWHA A
doToadexTa, mepBoIii U BTOPOi mocTynaTsl bopa, MpUHIINI COOTHOIICHHS
HeonpenenéHHocTeil ['eif3enOepra, 3aKOHBI COXpaHEHHs 3aps0BOTO U
MacCOBOT0 YMCEN U DHEPTUU B AIEPHBIX PEAKIUAX, 3AKOH PATUOAKTUBHOTO
pacnajna);

e OMNUCHIBATh (PU3UYECKHUE MPOIECCHl U SIBIICHUS, WCMOJIb3YSl BEIMYMHBI:
HaNPSHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHIUAI 3JIEKTPOCTATHYECKOTO
MoJisl, Pa3HOCTh MOTEHIMAJIOB, OAJIEKTPOJBUKYIIAS CUIa, WHAYKIUA
MarHuTHOTO TMOJIsi, MarHUTHBIA TMOTOK, cwia Amnepa, UHIYKTUBHOCTb,
ANEKTPOJIBUKYIAST CUJIa CaMOUHJYKIHUH, DHEPTUS MarHUTHOTO TMOJi
MIPOBOIHUKA C TOKOM, PEJISITUBUCTCKUNA UMITYJIbC, IOJIHASI DHEPTHUSL, SHEPIUsl
MOKOsI CBOOOTHOM YaCTHUIIbI, SHEPTHS M UMITYJIHC (POTOHA, MAaCCOBOE YHCIIO
U 3apsiJ siJipa, SHEPTUS CBSI3U SIPa;

e OOBSCHATH OCOOCHHOCTM  MpOTEKaHUs  (UBUYECKUX  SIBJICHUI:
AJIEKTPOMAarHUTHAS UHIYKIUS, CAMOUHIYKIIMS, PE30HAHC, MHTEP PepeHIIMS
BOJIH, Ju(dpakiusi, JAUCHEpPCUsi, TMOJHOE BHYTPEHHEE OTPaKCHHUE,
dboTornexkrpuueckuii 3pdext (hoTorddekr), anbda- u 6era-pacnasl saep,
raMmMa-u3JiydeHue saep, Gu3ndecKkue NpUHIUII CIIEKTPaIbHOTO aHATN3a U
paboThI Jiazepa;

e OIpENEIATh HaNpaBJICHUE WHAYKIIMM MarHUTHOTO TOJISi MPOBOJHHUKA C
TOKOM, CHJIbI AMmIiepa u cwibl JIopeHia;

e CTPOUTH U300pAKEHUE, CO3/IABAEMOE IUIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
U PaCCUUTHIBATh €TI0 XapaKTEPUCTUKH;

e TMPUMEHITh OCHOBOTOJAralIIyMe aCTPOHOMUYECKUE MOHATUS, TEOPUU U
3aKOHBI I aHamM3a MW OO0BACHEHUS (U3UYECKUX TMPOIIECCOB,
MPOUCXOJAIIMX B 3BE3/aX, B 3BE3HBIX CUCTEMAX, B MEKTaTaKTHUECKON
cpeze; NBUKEHUSI HEOSCHBIX TeJI, BOJIIOIMY 3BE3] M BeeneHHO;

e TMPOBOJUTHL HCCJCAOBAHHE 3aBUCUMOCTEH (DU3UUECKUX BEIMYMH C
UCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM, TIPU OSTOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHUpOBATh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTU
busznueckux BEIUYMH B BHUAE TpaduKOB C Y4ETOM aOCOJIOTHBIX
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MOTPENIHOCTE  M3MEPEHWM, Jenarb  BBIBOJABI IO  pe3yJbTaTam
UCCJIEIOBAHUS;

e TPOBOJIUTH KOCBEHHBbIC M3MEpPEHHsS (U3UYECKUX BEIWYUH, TPH STOM
BBIOMpATh ONTHUMAIBHBIN METOJ] U3MEPEHUs, OICHUBATh a0COJIOTHBIC U
OTHOCHUTENbHBIE MOTPEIIHOCTH IPSMBIX U KOCBEHHBIX U3MEPEHUI;

e TPOBOJUTH OMBITHI 110 MPOBEPKE MPEMNJIOKEHHON TUIIOTE3bI: MNIAHUPOBATH
IKCIIEPUMEHT, COOUPaATh HIKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJYYEHHBbIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MPEISIOKEHHON
TUIIOTE3BI;

e ONMUCHIBATh METO/IbI NOJYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUN;

e coOmoaTh MpaBuiIa 6€30MacHOro TPy/1a IPU IPOBEIEHUH UCCIIEIOBAHNI B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa, MpakTUKymMa W y4eOHO-
UCCIIE0OBATENbCKOM W TPOEKTHOM JESITEIIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00PaTOPHOr0 000PYI0BaHUS;

e pelarh pPACYETHBIE 3ala4M C SBHO 33JaHHOM W HESIBHO 3aJaHHOU
¢u3nyeckoi MOJIeNbl0: HAa OCHOBAaHUM aHalM3a YCJIOBHS BbIOMpATH
¢u3znueckue MOJENH, OTBEYAIOUe TpeOOBaHMUAM 3aJadyu, MPUMEHATH
(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3UUECKUX TEOPHid
IIPU UCIMOJIb30BAHMM MATEMATUYECKUX METOJOB PEIICHUA  3a]1ad,
MPOBOJUTH PACUYETHI HA OCHOBAHUM UMEIOIMXCS JAHHBIX, aHATU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATh METOIbI PELICHHS C YYETOM IOJyYEHHBIX
pE3yJIbTaTOB;

e pellaTh KaueCTBEHHbIC 3aJaud, TPEOYIOIIME NPUMEHEHUs 3HaHUU U3
pa3HbIX Pa3eloB Kypca (PU3UKH, a TAKKE UHTErpalliy 3HAHUW U3 IPYTHX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LMKJA: BBICTPAUBATh JIOTUYECKYEO
LENOYKY PACCYKJIECHUN C OIIOPOX HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKUE SIBJICHNUS,

e HCIOJb30BaThb TEOPETUUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
MPUHIMIOB pabOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJOTUYECKHUX IPOLECCOB;

e TPUBOJUTH IPUMEPHI BKJIJA POCCUICKUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIEro MHUpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUM;

e AHAIM3HMPOBATh U OLIEHUBATH MOCJEACTBUS OBITOBOI U MPOU3BOICTBEHHON
JESTEIbHOCTH YEJOBEKa, CBSI3aHHOW C (PU3MYECKUMM MpPOIECCaMU, C
MO3UILIMHA 3KOJIOTUYECKOM O€30MacHOCTH, IPEICTABIEHUH O palliOHAILHOM
MIPUPOJOIIOIB30BAHNHN, & TAKKE PAa3yMHOM MCIIOJb30BAHUH JOCTHKEHUN
HAyKM W TEXHOJIOTUM U1 JAJIbHEUIIETO Pa3BUTHS YEJIIOBEYECKOTO
00I1IeCTBa;
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MIPUMEHSATh Pa3IMYHBIC CTIOCOOBI padOThI ¢ MHGOpPMaNHel (PU3HIECKOTO
COJICpXKAHHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHUH, MPU 3TOM HCIOJIL30BaTh COBPEMEHHBIE MH(POPMAIMOHHbIE
TEXHOJIOTUW I TIOMCKA, TEepPepadOTKH W TPEAbSABICHUS Y4eOHOU W
HAYYIHO-TIOMYJIIPHO M HHPOPMAIIUH, CTPYKTYPUPOBAHKS U UHTEPIIPETAIIUN
UHPOpPMAITUH, TIOJyYEHHOW W3 Pa3MYHBIX WCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh  TOJlydaeMyl0  HMHpOpMAMI ¢ OICHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMCIOIIMXCS 3HAHWM, TaK W HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(POPMAIIHH;

OpOSIBIISITh ~ OpPTraHU3AllMOHHBIE U MO03HABATEIbHbBIC YMEHHUS
CaMOCTOSTEIbHOTO MPUOOPETEHNM ST HOBBIX 3HAHUH B MPOIIECCE BHITTOTHEHHS
MIPOEKTHBIX U YIEOHO-NCCIIEA0BATEIHCKUX PadoT;

paboTare B TPYMNIE C HCIOJHEHHEM pPa3JIMYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIILI, PAIMOHAILHO PACIIPEACSATh ACSITEILHOCTh
B HECTaHJAPTHBIX CHUTYaIUSX, aJICKBAaTHO OIEHUBATh BKJIAJ] KaXKIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBACMOU IMTPOOIIEMBI;
MPOSIBIISITE MOTHBAIIHMIO K OyIyIei mpodecCrHoHaIbHOM AesITEILHOCTH TI0
CIIEIUATLHOCTAM (PU3UKO-TEXHUYIECKOTO MTPODHIIA.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJunuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeEM (¢ poBbIe)
Kontpoabnubie | IIpakTuyeckue
n/m MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchl
Paznen 1. HAYUYHBIA METO/] IOSHAHUS TTPUPO/IbI
1.1 Hayunb1it MeTO TO3HAHMS TPUPOIBI 6 bubmorexa IOK
https://m.edsoo.ru/f16h68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bu6nuorexka [JOK
2.1 Kunemarnia 10 ! https://m.edsoo.ru/f16b68d7
bu6nmmoreka [JOK
2.2 Hunamuka 10 https://m.edsoo.ru/f16h68d7
N bubnmuorexa [IOK
2.3 Craruxa TBEpROTO Tena 5 1 https://m.edsoo.ru/f16h68d7
bu6nmuoreka [IOK
2.4 3aKOHBI COXPaHEHHS B MEXAHHKE 10 1 https://m.eds00.ru/f16b6847
Hrtoro 1o pazneny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMUKA
. bu6nmmoreka [IOK
3.1 OCHOBBI MOJIEKYIISIPHOKMHETHYECKOM TEOpUU 15 1 https //m.edsoo.ru/f16b68d7
3.2 TepmoauHamuka. TenioBbIe MaIIMHBI 20 1 bubmorexa [IOK

https://m.edsoo.ru/f16h68d7
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33 ArperatHble cocTosHUs BelecTBa. Da3oBbie 14 bubnmnoreka [IOK
' TIePEXOIBI https://m.edsoo.ru/f16b68d7
Hrtoro 1o pazneny 49
Paznea 4. 9JIEKTPOAUHAM UKA
bubmuoreka [IOK
41 DICKTpHHECKOE Hone 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [IOK
4.2 [ToCTOSIHHBIN JEKTPUIECKUN TOK 24 https//m.edsoo.ru/f16b68d7
bu6nmuorexa [IOK
43 Tora B pasiHHHbIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUSHYECKHUN MMPAKTUKYM
. bu6mmorexka [JOK
51 PusHUCCKHH IPAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
HUroro no pazneny 16
bu6nmuorexka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC
KosmnuecTBo yacos JIeKTPOHHBIE
HaumeHoBaHMe pa3ieJioB U TeM (uud poBbie)
Ne ni/mn Konrpoabusie | IIpakTuyeckue
MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Paznea 1. JIEKTPOJUHAMUKA
bubmnoreka IIOK
11 MarkutHoe noze 14 https://m.edso0.ru/39859f1
bu6nmnoreka [JOK
12 DICKTPOMATHHTHAS HHAYKIHA 13 . https://m.edsoo.ru/39859%f1
Hroro no pazneny 27
Paznea 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
2.1 Mexanudeckue KoJieOaHus 10 https/m.edsoo. /398591
bu6munoreka [JOK
2.2 DJIeKTpOMarHuTHbIE KoieOaHus 15 https/m.edsoo.r/39859%f1
23 MexaHnndeckue 1 3JIeKTpOMarHuTHHIE 10 1 bubnuotexa LIOK
' BOJTHBI https://m.edsoo.ru/39859%f1
bubmuoreka [IOK
2.4 Ontrxa 25 1 https://m.edso0.ru/39859%f1
Hroro mo pazneny 60
Paznen 3. OCHOBBI CIIEHIUAJTBHOM TEOPUM OTHOCHUTEJBHOCTH
bu6mmoreka [IOK
31 Ocuoset CTO S 1 https://m.edsoo.ru/39859%f1
Hroro no paszneny 5
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Paznean 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyisipHo-BOIHOBOH Tyaan3M 15 bubmnorexa IOK
' PHYCKYIIAD Y https://m.eds00.ru/39859%f1
bu6mmoreka [IOK
4.2 Pusznra aroma 5 https://m.edso0.ru/39859f1
43 ®u3uKa aTOMHOTO sIpa U 3JIEMEHTAPHBIX 5 bubnnoreka LIOK
' YaCTHII https://m.edso0.ru/39859f1
Hroro mo pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPOOU3UKHU

Bbu6munoreka [JOK
5.1 DJIEMEHTBI aCTPOHOMHUHU M aCTPODU3NKH 12 https://m.edso0.ru/39859f1
Htoro no pazneny 12
Paznen 6. PUSHMUECKUN NMPAKTUKYM
. bubmoreka [IOK
o1 DusieCKiit MPAKTHIYM 16 16 https://m.edsoo.ru/39859f1
Hroro mo pazueny 16
Paznen 7. OGOBLIAIOIIEE IIOBTOPEHUE
Cucremarusanus 1 00001EeHne
MPEIMETHOTO COJIEP/KAaHUSI U ONBITA bubmuotexa LIOK
7.1 ) 15 :
JIeSITEIbHOCTH, IPUOOPETEHHOTO MPH https://m.edso0.ru/39859%f1
u3ydeHuu kKypca ¢usuku 10 — 11 knaccon
Hroro no pazneny 15
PesepBHOE Bpems 10 brbmmorexa [IOK

https://m.edso0.ru/39859%f1
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IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KoJsmuecTBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIE
Tema ypoka Kontpoabubie | IIpakTuueckne
n/m Bcero u3ydeHusi | oOpazoBaTeJibHbIE
padoThI padoThI
pecypcbl
1 ®usuka — QyHIaMEeHTaIbHas HayKa O 1 bu6moteka LIOK
IpUpoEe https://m.edsoo.ru/1beef346
5 HayuHnblil MeTO/ TO3HAHUS U METO/IbI 1 bu6mmotexa LIOK
uccie1oBaHus PU3NYECKUX SIBICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TEOpHs B MpoIiiecce
3 Hab 1 bu6mmoreka [IOK
TIOSHAHHUA HPUPOJIBL. HAVIOACHHC 1 https://m.edsoo.ru/34c49931
AKCIEPUMEHT B (U3HKeE
4 CniocoOs1 m3MepeHust GU3MIECKIX 1 bubnunoreka [IOK
BEJIIMYHH https://m.edsoo.ru/ca2def03
AOCOIIIOTHAS ¥ OTHOCHUTEIIbHAS
5 MOTPEIHOCTH U3MEPEHUM 1 bubmorera [OK
P P https://m.edsoo.ru/7f18fda3
(GU3HYeCKUX BETUYUH
MogenupoBanue B (usuke. Poib u
MeCTO (M3UKU B MHPOBaHUHU
6 COB qu()eHHoﬁ Ha(boli)oﬁ za THHBI 1 bubmorexa [IOK
p ya . p https://m.edsoo.ru/eabbdedl
MUpa, B TPAKTUUECKON JCATEITBHOCTH
B11{0)1 ()51
Mexanunueckoe nBuxkeHue. Cucrema
7 otcuera. OTHOCUTEILHOCTh 1 Bu6nuorexa [JOK

MEXaHHUYECKOTO ABYOKeHUs. [Ipsmas u
oOpaTHas 3a7]a9u MEXaHHUKH

https://m.edso0.ru/e9a52f02
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Panuyc-Bekrop MaTepuanibHON TOUKH,
€ro IPOEKI UK Ha OCU KOOPAHUHAT.

Bu6nuorexa [JOK

8 Tpaekropus. Tlepemeniene. https://m.edso00.ru/30a108a5
Cxopocts. 1x npoekiuu Ha ocu
KOOpAUHAT
PaBHOMEpHOE IPAMOIMHENHOE
newkenue. ['padudeckoe onucanue bubnunoreka [IOK

9 y
PaBHOMEPHOTO MPSIMOJIHHEHHOTO https://m.edso0.ru/89ba7190
JIBYKEHUS

10 CroxeHue nepeMeIeHni u bubnmoreka [IOK
ckopocteil. Pemenue 3anau https://m.edso0.ru/761d18aa
HepaBHOMepHOE 1BUKEHHUE.

1 MrHoBeHHasi CKOPOCTb. Y CKOPEHUE. bubnmnoreka [IOK
[IpsimonuHEeHOE TBUIKEHHE C https://m.edso0.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onuncanue

12 HPH$OHI/IHGI7IHOFO BUKCHUS C bubmorexa LIOK

P . https://m.eds00.ru/h7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOoaHoe mageHue. YckopeHue
CBOOOJIHOTO TaJIcHUS. 3aBUCUMOCTh bubmuoreka IIOK

13 :

KOOPJMWHAT, CKOPOCTH, YCKOPEHHUSI OT https://m.edsoo.ru/f738109¢c
BPEMEHH M UX IpaQuKu
JIBmxeHue Tena, OpoIeHHOTO MO/ bubnunoreka LIOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuponuHeitHoe 1BUKEHUE.

bu6nuoreka [JOK
15 JIBM>KEHUE 110 OKPYKHOCTH. YTJI0Bas

U JIMHEMHasA ckopocTs. [lepuon u

https://m.edso0.ru/33196fbe
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yacrora. LleHTpocTpeMuTeNbHOE U
MOJIHOE YCKOPCHHE

KonTponbHas pabota o teme

bu6nuoreka [JOK

1
6 "Kunematuka" https://m.edsoo.ru/1242f32e
[TepBoiif 3akoH HproToOHA.

17 WNHepunanbHble CUCTEMBI OTCUETA. bubmnotexa LIOK
[TpuHnun otHOCHTENBHOCTH | anuites. https://m.edsoo.ru/5a9e4a64
HewnnepunanbHbie CUCTEMBI OTCUETA

18 Cuna. PaBHozelCTBYIOIIAS CHIIA. bubnmnoreka [IOK
Bropoii 3akon HetoTona. Macca https://m.eds00.ru/141d3837

19 BiaumopeiictBue ten. Tperuii 3akoH bu6nuoreka [JOK
HeroTona https://m.edsoo.ru/57dba505
[TpuHIMIT CYIIEPITO3UITHH CHJL.

20 P:melfne 3ayr;qua 1| LLIMeHeHI/Ie buomorexa IIOK

a p https://m.edso0.ru/bdf997fh
3akoHOB HproTOoHa
3aK0H BCEMHUPHOTO TATOTCHHSI.
21 kB P . bubmoreka [IOK
HBaﬂfHTHOCTB [PABHTALMOMHON 1 https://m.edsoo.ru/9aba2b0a
MHEPTHOI Macchl

29 Cuna TSHKeCTU U YCKOpEHHUeE bubnmnoreka [IOK
CBOOOIHOTO ITaleHUSI https://m.eds00.ru/22757f26
JIBr>xeHre HEOSCHBIX Te U UX
WCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnoreka LIOK

23 _

KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [IOK

TCJ1a

https://m.edsoo.ru/0ae2cd84
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Cuna tpenus. [Ipupona u BuIbI cuin
TpeHHUsl. J|BH>KEHUE B )KUJKOCTH U

bu6mmoreka [JOK

25 B https://m.edsoo.ru/1fa86499
Ta3¢ C yHCTOM CHUIBI COTPOTHBICHHA https://m.edsoo.ru/2ch29676
cpensbl

26 MaBnenue. ['mapocratuueckoe bu6mmotexa LIOK
nasnenue. Cuita Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIOTHO TBEPOE TEIO. bubnmoreka [IOK

27 IlocTynaTenbHOE U BpalaTENIbHOE but6muotexa LIOK
JIBUKEHUE TBEPJIOTO Tella https://m.edsoo.ru/2b95d57e

)8 MOMEHT CHJIbI OTHOCUTEIIBHO OCH bubmuoreka IIOK
BpameHus. [Inedo cums https://m.edso0.ru/653d3459
CrnosxeHue cuil, TPUI0KEHHBIX K

29 TBepAOMYy Teny. LIeHTp TspkecTH Tena. bu6motexa LIOK
YcioBus paBHOBECHS TBEPOTO TEIA. https://m.edsoo.ru/9aa79a7d
Bu el paBHOBecust

bu6nuoreka [JOK

30 Pererne sazaq https://m.edsoo.ru/dclcaacO

31 KonTponwsHas pabota mo teme bubnuoreka LIOK
"lnnamuka. CtaThka TBepJoro tena" https://m.edsoo.ru/9f5a574c
NMnynbsc MatepuaibHOM TOYKH,

CUCTEMBI MaTepUATHHBIX TOUCK.
32 Lentp macc CI/II)CTCMLI MaTepUaTbHBIX Bubmmorexa TIOK
p p https://m.edsoo.ru/4bb8294b
Touek. TeopeMa O ABUKEHUU LIEHTPa
Macc
Wmnynbe cuibl U U3MEHEHUE
y Bu6nuorexa [JOK
33 UMITYJIbCa TeJa. 3aKOH COXpaHEHUs

HUMITYJIbCA. PeakTuBHOE OBUXKEHHUE

https://m.edso0.ru/13f0a221
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MoOMEHT uMITysIbca MaTepUAIBbHOM
touku. [IpencraBieHue o coxpaHeHUU

bu6nmoreka [JOK

34
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
Bu6nuoreka [JOK
3 Peruenne sazaq https://m.edsoo.ru/f7706d63
PaGora cunbl Ha MaioM U Ha
36 KOHEYHOM MEPEMENICHHH. bubnnoreka [IOK
I'paduueckoe mpeacraBieHne paboThl https://m.edsoo.ru/913974c7
CHJIbI. MOIITHOCTD CHUJIBI
Kunernueckas neprus. Teopema 06
37 W3MEHEHUM KMHETUYECKON SHEPTrun brbmorera IOK
. p https://m.edsoo.ru/9a5e2e 74
MaTepuaTbHON TOUYKH
[loTeHuManbHbIe U HEMOTEHIIUATbHbBIC
38 CHJTBI EOT@H HaJibHasl DHE Ilfym buomorexa LIOK
' I PIHA. https://m.edsoo.ru/554bafcc
Bropas kocMuueckasi CKOpOCTh
TpeThst KocMUYECKas CKOPOCTh. CBsI3b
abO0TBI HETTOTEHIIUATBLHBIX CHJI C
39 P a . bu6nuoreka [JOK
M3MEHEHHEM MEXaHHUYeCKON SHEpPTUun https:/m.edsoo.ru/f57b4e01
CHUCTEMBI Tell. 3aKOH COXPaHEHU S
MEXaHUYECKON YHEPIUHU
Y € U HE € CTOJIKHOBEHHUS.
40 Y ElzfliHI/Ie Eey?{pymn ST UJICATBHOM buomorexa TIOK
p PHYILTH JUTA 1 https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
a1 KonTponbHas pabota o teme bu6mmotexa LIOK
"3aKOHBI COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
42 PazButue npeacraBiaeHuit o mpupoae bubnmoreka [IOK

Ter10Thl. OCHOBHEIE ITOJIOKEHU S

https://m.edsoo.ru/b0a4445f
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MKT. Tuddy3usa. bpoyHoBckoe
JBYDKEHHE

CTpOCHI/Ie l"213006p8.3HBIX, KHNIKHUX U

43 TBEPIBIX TEII. XapaKTe BUXXCHUS 1 BI/I6JII/IOTCK3 HOK
P L P p A https://m.edsoo.ru/c44d02e2
B3aMOJACUCTBUA YaCTUIl BCIICCTBA
Macca u pazme oJie aTOMOB).
44 K 1 PASMEpEL MOZL 11<_Iyn (aTomos) bubmuoreka IIOK
OJIMHCCTBO BEILECTRa. HIOCTOARHAA https://m.edsoo.ru/c5b72ab7
ABorazpo
45 Temmneparypa. TemioBoe paBHOBECHE. bu6muotexa LIOK
[kana Henbcus https://m.edsoo.ru/0070d493
bubmuoreka [IIOK
46 Pemenue sanaq https://m.edsoo.ru/1531aba5
. bu6mmoreka [IOK
47 Uneansupiii ra3. ['a30BbIe 3aKOHBI https//m.edsoo.ru/1deb2367
48 VYpaBuenue Menieneena- bubmmoreka [IOK
Kuanelipona. Pemenue 3anau https://m.edsoo.ru/8d12c328
49 AOGcomoTHas TemIieparypa. 3akoH bu6muotexa LIOK
Hansrona https.//m.edsoo.ru/14e02d1f
50 M3omnporeccsl B U1€aIbHOM Ta3e ¢ bubmuotexa LIOK
IMOCTOSIHHBIM KOJINYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padmueckoe mpenacraBieHue
51 I/ISOI('Ib OIECCOB: Elnge Ma, U30Xopa buomorexa LIOK
pon ' pMa, pa, https://m.edso0.ru/1344327b
n3obapa
bu6nmmoreka [IOK
52 Ocuosroe ypasrenue MKT https://m.edso0.ru/c8094721
53 Pemenne 3amau bubmorexa TIOK

https://m.edso0.ru/10265a05
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CBs13b a0COIIOTHOM TeMIepaTyphbl
TEPMOAMHAMUYECKON CHCTEMBI CO

54 CpefHel KNHETHYECKOM YHepruei https://m.edsoo.ru/c38af875
MOCTYIATEFHOTO TETIOBOTO
IBYDKEHUSA €€ YacTHUI]
55 O06o0meHre 1 CUCTEMaTH3AIUS bubmuoreka IIOK
saaHui mo reMe "OcHoBsl MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbHas pabota o teme but6muotexa LIOK
"OcHoBrl MKT" https://m.edsoo.ru/13adad59
TepMoguHaMuyecKas CHCTEMA.
3ajanue BHEMHUX yciaoBui myst TJ]
cHCTEMBI. BHemmne 1 BHyTpeHHHE
57 napameTpsl. [Tapamerpsl }"}T;[) CHCTEMBI Buommorexa TIOK
p phl- 1iap p https://m.edsoo.ru/5f8d38a3
KaK CpeHUE 3HAUYCHUS BEJINYNH,
ONHMCBIBAIONMX €€ Ha
MHKPOCKOTTUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3sBoinbHas penakcanus T/ bubmmorexa LIOK
p p https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIIJIOBOMY PAaBHOBECHIO
Mopenp naeanbLHOro ra3a B
59 TE f/lo HHjMHKe YcnoBust brbmmorexa TIOK
PMOA T https://m.edso0.ru/29355001
MPUMEHUMOCTH dTOU MOJIEITN
VpaBHenne MenpaeneeBa-Knanepona
60 I/I1]331>I aKEHUE i BHYTPEHHEN P brbmorexa [IOK
p o yrp https://m.edsoo.ru/bal1178d0
SHEPTHU
61 Beipaxenue 1151 BHyTpEHHEN dHEPruu bu6muotexa LIOK

OJHOATOMHOI'O HACAJIBHOI'O Ira3a.

https://m.edsoo.ru/acscacl5
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https://m.edsoo.ru/ac5cac15
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KBasucratnueckie U HECTATHUECKUE
MPOIIECCHI

DOnemeHTapHas paboTa B
TepMOJMHaMuKe. Boruncienue

bu6nmmoreka [IOK

62
paboThI 1o rpaduKy mporecca Ha pV- https://m.edsoo.ru/741d5738
Juarpamme
Temnmonepenayua Kak crmocob

63 pedl . T bu6mmoreka [IOK
W3MEHEHM BHYTPeHHEH dHeprum T/] https://m.edso0.ru/3d734561
cCUCTEeMBbI 0€3 CoBepIieHUsT PabOThI

64 KonBekius, TenaonpoBOIHOCTS, bu6nuoreka [JOK
U3ITy4eHHE https://m.edsoo.ru/157b54cd
KonnuectBo Temnotsl. TermmoémMkocTsb

65 Tena. YenbHast U MOJIsipHast bubmmoreka [IOK
TEMJIOEMKOCTH BEIlECTBA. YieabHas https://m.edsoo.ru/7ba67355
TEMJIO0Ta CrOPaHUs TOTLINBA

66 Pacuér xonuuecTBa TENIOTHI IPU bubnmoreka [IOK
TerIonepeaayue https://m.edsoo.ru/1db5ad4e

67 [Tousitue 06 agabaTHOM MpoIIecce. bubnunoreka [IOK
[lepBrIit 3aKOH TEPMOTMHAMHUKA https://m.edso0.ru/d8098824
KonuyectBo TemnoTsl u paboTa Kak

68 . MeHE cHIeH Bu6nuoreka [JOK
MCPBI HSMCHCHHA BHYTPEHHCH https://m.edsoo.ru/b047alcd
sHepruu T/ cucremsl
Bropoii 3ak0H TepMOJTMHAMUKH LTSI

69 PABHOBECHBIX U HEPABHOBECHBIX bu6muotexa LIOK
npoiieccoB. HeoOpatumMocTsb https://m.edsoo.ru/c6f4f464
MPUPOHBIX TPOLIECCOB

20 [TpuHIIUIIBI IEHCTBHS TETIOBBIX bu6nmoreka [IOK

marmmH. KITJT

https://m.edsoo.ru/2e945513



https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
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71 Maxkcumansnoe 3HaueHue KIT/. Huxr bu6nuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuoreka [IOK
2 Pemenue sanaq https://m.edsoo.ru/b3efal8b
OKOJOTHYECKHAE aCIIEKThI
HCIIOJIB30BaHHS TEIIJIOBBIX Bu6nunoreka [JOK
73 . .
nsurarenei. TemioBoe 3arpsa3HeHne https://m.edsoo.ru/9867aaa’
OKPY)KAIOIIEH CpeJibl
bu6nuoreka [JOK
74 P
CHICHHC a1 https://m.edso0.ru/c8c70432
O06001EeH e U CHCTEMATH3aI U
75 HUI " B y bu6nuotexa LIOK
SHAHMI IO TEME L CPMOIMHAMHKA. https://m.edsoo.ru/28d62b3f
TemnoBeie MaHEL"
KonTtponbsHas paboTta mo teme
76 T T bubnnoreka LIOK
epMOH?HaMHKa' CILIOBLIC https://m.edsoo.ru/1b6e26¢5
MaIlMHBI
[TapooOpazoBaHue U KOHICH CAITHSI.
77 HUcnapenue n kunienue. YaenbHas Bubmuorera IIOK
p ' https://m.edsoo0.ru/6f8e6777
TEIUIOTa MapooOpa3oBaHus
HackilieHHbBIC ¥ HEHACKIIICHHBIE
napsl. KauecTBeHHAs 3aBUCHMOCTD
IUIOTHOCTH U JABJICHUS HACBIIIICHHOTO
78 rapa oT TeMIlepaTyphl, UX bubnnoreka LIOK

HE3aBHCUMOCTE OT 00BbEMa
HACBIIICHHOTO Tapa. 3aBUCUMOCTb
TEMIIEpATypPhl KMIICHHS OT JaBJICHHS B
KU JKOCTH

https://m.edsoo.ru/f5¢c17d02



https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
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79 BrnaxxnocTh Bo3ayxa. AOGCONIOTHAS U bubnmnoreka [IOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79

bubmuoreka [IOK

80 Pewerue sanas https://m.edso0.ru/18e95ff3
TBépmoe teno. Kpucramnmueckue

81 ° pz} el IXIHT Aece bubmuoreka IIOK
aMO? HBIC TEa. AHHSOTPOTHA https://m.edsoo.ru/20a88a03
CBOMCTB KPUCTAIIJIOB
[InaBnenue CTaJUIA3aLUsl.

82 v BICHIC I KPHCTALIHAMI bubmorexa [IOK

ACTRHAT TCILIOTA ILIABICHMIA. https://m.edsoo.ru/6ee91e9f
CybOnumanus
Hedbopmanuu TBEpAOTO TENA.

83 Pactsoxenne u cxarue. CaBur. bu6mmoreka [IOK
Mopyns IOura. [Ipenen ynpyrux https://m.edsoo.ru/dalaabl0
nedopmaruit
TennoBoe pacumpeHue KuJIKOCTEN U

84 TBEPABIX TeJ. AHTAPMOHU3M bubnuotexa LIOK
TEIJIOBBIX KOJIEOAHUH Y4aCTHI] https://m.edsoo.ru/7babedf2
BEIIIECTBA

85 [IpeoOpazoBanue sHEPrHH B (Ha30BBIX bubnnoreka LIOK
nepexoaax https://m.edso0.ru/97a0672f

Bu6nuoreka [JOK

86 YPaBHEHHE TEIIIOBOTO bananca https://m.edso0.ru/ab1521fh

bu6nuoreka [JOK

87 Pererne sazaq https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspueie ssnenus. JlaBnenue bubmmoreka [IOK

O] UCKPUBIIEHHOM MTOBEPXHOCTHIO
xuakoctu. opmyna Jlannaca

https://m.edsoo.ru/b42f1f97



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
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O0001IEHE U CUCTEMATH3AIINS

89 3HaHUM Mo TeMe "ArperatHbie bubmoreka [IOK
cocTosiHus BelecTBa. Da3oBbie https://m.edsoo.ru/0b52575¢
nepexoap!"”

KonTponbHas pabota o teme
90 "ArperaTHble COCTOSIHMS BEILECTBA bubmorexa LIOK
' https://m.edsoo.ru/7dc2a739
®dazoBbIe nepexo "
DJIeKTpU3aLus TeN U €€ MPOSBIICHHUS.
OnekTpudeckuy 3apsan. J[Ba Buga
91 DJIEKT pI/IquKHx 3a 121 OBI[ Bu6morexa HOK
p PAIOB. https://m.edsoo.ru/laff445f
[IpoBOIHUKM, TUDIIEKTPUKHA U
MOJIYIIPOBOAHUKH
DneMeHTapHbIN dJIEKTPUYECKUN
92 3apsi. 3aKOH COXpaHEHUS Bu6bmorera IIOK
AL P https://m.edsoo.ru/f49afd24
AJIEKTPUUECKOTO 3apsiia

93 BzaumoperictBue 3apsaoB. ToueuHbie bubnunoreka [IOK
3apsinbl. 3akoH Kynona https://m.edso0.ru/445b7746

bubmmoreka [IOK

94 Pemenune 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Dnexkrpuyeckoe noiie. Ero nencteue bubnunoreka [IOK
Ha JJICKTPUYECKUE 3apsibl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
rons. [IpoOuEbIit 3apsan. Jluauu

I,? DAL bu6nmoreka [IOK

96 HaIpsHKEHHOCTH JIEKTPUYECKOTO

HOHH.OﬂHOpOﬂHOGBHﬂﬂquem«E
II0JIE

https://m.edsoo.ru/3dac6957



https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
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[loTeHUIMANBEHOCTD
97 aJeKTpocTaTHdeckoro mois. Pasnocts brbmorexa [HOK
p ' https://m.edso0.ru/80021447
IMMOTCHIMAJIOB 1 HAITPSDKCHUEC
[ToTrenumanbHas YHeprus 3apsaa B
08 AJIEKTPOCTATUYECKOM I10JIE. bubnmoreka [IOK
IloTennuan 31eKTpOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
oJIs
CBs13p HANPSHKEHHOCTH OIS U
99 a3HOCTH l'II)OTeH WAJIOB IS bubmorera [OK
p H a https://m.edsoo.ru/df7a6838
AJIEKTPOCTATHYECKOTO OIS
[TpuHUIHMT Cynepro3uIuu bubnnoreka LIOK
100 .
3JIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
Bu6nunoreka [JOK
101 Perane saze https://m.eds00.ru/5a582263
102 Ilone Toueunoro 3apsia. [lone bubmuotexa LIOK
PaBHOMEPHO 3apsDKEHHOU cephl https://m.edsoo.ru/b297b5c3
[lone paBHOMEPHO 3apsHKEHHOTO 110
103 O6’béMp mapa pHone paBHOMe HO bubmorexa [IOK
Y IU) ) P . P https://m.edsoo.ru/f7a665ee
3apsHKCHHON OECKOHEYHOMN MIIOCKOCTH
104 [IpoBOIHMKHM B 3JIEKTPOCTATUUECKOM bubnnoreka LIOK
1ose. YCiaoBUe paBHOBECHS 3aps/i0B https://m.edsoo.ru/32405eab
JIMBIEKTPUKHA U ITOJTYIPOBOJIHUKHA B bubnnoreka LIOK
105
3JIEKTPOCTATUYECKOM MOJIE https://m.edso0.ru/060ebab5
Konpaencarop. D51eKTpo€MKOCTh
106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh bubmnorexa LIOK
pa. P https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHJIEHCATopa
107 [TapannensHoe coeauHEHUE but6muotexa LIOK

KOHIACHCATOPOB

https://m.edsoo.ru/d11e8ce?



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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https://m.edsoo.ru/d11e8ce7
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IlocnenoBarenbHOE COEIMHEHUE

bu6nuoreka [JOK

108 KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 5 bubmuoreka [IOK
Heprus 3apsbKeHHOTO KOHJAEHCaTopa https://m.edso0.ru/73a34f18
bubmuoreka IIOK
110 Pemenune 3amau https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
JIBr>keHU e 3apsHKEHHOM YaCTUIIbI B bubmuoreka [IOK
111 ,
OJIHOPOJHOM DJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
O0001IEeHre U cucTeEMaTH3aIlH S
113 3HAaHMH 110 TeMe "DIEKTPUYECKOEe bubmorera [OK
| https://m.edso0.ru/5752603f
mnoJse
114 KonTponbHas pabota o teme bu6motexa LIOK
"Inexrpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuna toka. Ilocto i TOK.
115 yHH ! TOAHBI T bu6nmoreka [JOK
CHOBHA CYLIECTBOBARMA https://m.edso0.ru/233311b5
MOCTOSIHHOT'O 3JIEKTPUYECKOTO TOKa
116 Hcrounuku Toka. Hanpspkenue u bubnunoreka [IOK
DJ1C https://m.eds00.ru/0839a115
117 3akoH Oma Jyisl ydyacTKa IeTH. bubnnoreka [IOK
DIIEKTPUUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTH COITPOTUBJICHUS
118 OJIHOPOJIHOTO ITPOBOJAHUKA OT €T0 bubnnoreka LIOK
JUIMHBI ¥ TUIOLAU ITIOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeueHUst
119 VY aenbHOE CONPOTUBIICHUE BEIIECTBA. bubnmnoreka [IOK

Pemenune 3agau

https://m.edso0.ru/437f8300



https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
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HOCJ’IGI[OB&TCJ'IBHO@, mapaJisIeJIbHOC,

bubmuoreka IIOK

120 CMCHIANHOE cocMuHenie https://m.edso0.ru/236f7e07
MIPOBOJTHUKOB
Pacuér pa3BeTBIEHHBIX
121 aNeKTpuueckux uemnei. [Ipasuna buomorexa TIOK
' https://m.edsoo.ru/1794cf37
Kupxroga
Bu6nuoreka [JOK
122 Pemenne 3azas https://m.edso0.ru/3881b469
PaGora anekTpuyueckoro Toka. 3akoH bubnunoreka [IOK
123
Hoxoynsa —Jlenna https://m.edsoo.ru/a3605c5¢
bu6nmmoreka [IOK
124 Peenne sazaq https://m.edso0.ru/6761bfOf
MoOIHOCTh JEKTPUUECKOTO TOKA.
125 TemoBast MOIIIHOCTH, BEIJCAsICMAas Ha brbmorexa HOK
’ https://m.edso0.ru/99750a6f
pesucrope
bu6nuoreka [JOK
126 Pemenne safas https://m.edsoo.ru/eb72fc24
127 OJ1C u BHYTpEeHHEE COPOTUBJICHHUE bubnuoreka LIOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa JJ1s TTOJTHOM (3aMKHYTOM ) bubmoreka [IOK
AIEKTPUUECKOM 1enu https://m.edsoo.ru/221f40fb
bubmuoreka IIOK
129 Pemenne sanas https://m.eds00.ru/3580b679
bu6nuoreka [JOK
130 MOIHOCTE HCTOHHNKA TOKA https://m.edsoo.ru/alae51d8
131 Kopotkoe 3ambIkaHue Bubmuorera LIOK

https://m.edso0.ru/546f5632



https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
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132 KoHzeHcaTop B ienu NOCTOSHHOTO bub6nuotexa LIOK
TOKa https://m.edsoo.ru/35368f3e
bubmuoreka [IOK
133 Pewerue sanas https://m.edsoo.ru/4410cef0
134 Pemenue 3amadg mo reme bubmmoreka [IOK
'"TlocTosIHHBIN 37EKTpUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenune 3amad mo reme bubmuoreka IIOK
'"TlocTosIHHBIN 31EKTPUYECKUNA TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agad mo Teme Bbu6nunoreka [JOK
"TlocTosIHHBIN 31EKTPUYECKUNA TOK" https://m.edsoo.ru/eb5d4687
O0o01eHne 1 cucTreMaTusa
137 Hf e I/{,HT Mt HIEH bubnnoreka LIOK
SHAHUHATIO TeMve (')'CTOHHHHH https://m.edsoo.ru/bfd7a050
AJIEKTPUYECKAM TOK
138 KonTponwsHas paboTa mo teme bubmuoreka [IOK
'"TlocTostHHBIN dMEKTpUYECKHil TOK" https://m.edso0.ru/1885ddf1
DJIeKTpuYecKasi TPOBOAUMOCTh
139 a3JIMYHBIX BEIIECTB. DIEKTPUUECKA N Bubmuorexa [IOK
P ' TP https://m.edsoo.ru/da794295
TOK B MeTauiax. CBepXImpoBOAUMOCTh
DJIEKTPUYECKU TOK B PacTBOpa
140 ;LHH£ZZ;3HCE;FOH§;ZBigzgiglf bubmorexa [IOK
P P ' https://m.edsoo.ru/4b423491
®dapajes 111 AJIEKTPOIIN3a
. bubmuoreka [IOK
141 DnexTpuyeckuil Tok B razax. Ilnaszma https//m.eds00.ru/92d9276
DJIEKTPUYECKU I TOK B BaKyyMe. bubmoreka [IOK
142
Bakyymubie mpuoopsI https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUN TOK B bubmuoreka [IOK

MOJYIPOBOAHUKAX

https://m.edsoo.ru/ab61c660
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https://m.edsoo.ru/bfd7a050
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144

[ToyrpoBOJHUKOBBIE MTPUOOPHI

bu6nuoreka [JOK
https://m.edso0.ru/83622200

145

PU3NYECKNH IPAKTUKYM I10 TEME
"smepenue cuibl TOKa U
HaIPsDKEHUS B 1€ MOCTOSIHHOTO
TOKa IPH MOMOIIM aHAJIOTOBBIX U

U (PPOBBIX H3MEPUTEITBHBIX
nprbopoB" uiK "3HAKOMCTBO C
nudpooit 1aboparopueit Mo GU3UKe.
[Tpumeps! u3mepeHust PU3UUECKUX
BEJIMYMH IPU TOMOIIH

KOMITBIOTEPHBIX TaTYUKOB"

bu6nmmoreka [IOK
https://m.edsoo.ru/5643ea56

146

PU3NYECKUH IPAKTUKYM I10 TEME
"M3yueHne HepaBHOMEPHOTO
JBYKEHUS C LEJIBIO ONpEeACIeHUs
MIHOBEHHOM cKkopocTH"

Bbu6nuoreka [JOK
https://m.edsoo.ru/f6292f5f

147

DU3NYECKU N MTPAKTUKYM I10 TEME
"U3mepenne ycKOpeHHs Mpu
IIPSAMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM NJI0CKOCTH"
iy "HccnenoBanne 3aBUCUMOCTH
IIyTU OT BPEMEHHU PU
PaBHOYCKOPEHHOM JBUKEHUH"

bu6nmmoreka [IOK
https://m.edso0.ru/6960b6ef

148

@U3NYECKUH IPAKTUKYM 110 TEME
"U3mepeHne ycKOpeHHs! CBOOOIHOTO
naaeHus" uim "M3ydenne IBUKEHUA
Tena, OpPOIIEHHOIO TOPU30HTAILHO"

Bu6nuorexa [JOK
https://m.edsoo.ru/d1lea2402

149

DU3NYECKU N TPAKTUKYM I10 TEME
"N3yyeHne NBHKEHMS Tea 10

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/83622200
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OKPY’KHOCTH C IIOCTOSIHHOM I10
MOJYJTIO CKOPOCThIO" WITH
"UccnenoBanue 3aBUCUMOCTH
nepuo/ia oOpaleHusi KOHUYECKOTO
MasiTHUKA OT €ro nmapameTpoB"

150

DuU3NYECKUH IPAKTUKYM 110 TEME
"3mMepenne paBHOAEHCTBYIOLIEH
CHJIBI ITPU JABUKEHUHU OpycKa 1o
HAKIIOHHOM MJIOCKOCTH" MU
"TIpoBepka rumnoressl o
HE3aBUCUMOCTH BPEMEHU JBHKCHUS
Opycka 1Mo HaKJIOHHOMW IIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl"”

Bu6nuoreka [JOK
https://m.edso0.ru/0b34db84

151

@U3NYECKU I IPAKTUKYM I10 TEME
"UccnenoBanme 3aBUCMMOCTH CUJT
YIIPYrOCTH, BO3HUKAIONMX B IPYKHUHE
U PE3MHOBOM 00paslie, OT UX
nedopmarun" wim "M3yuenune
JBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JETKUM
6m0K"

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

@U3NYECKN I PAKTUKYM IO TEME
"Nzmepenne xodduiimenta TpeHus
M0 BEIHYHUHE YTIIOBOTO
kod(dunmenta 3asucumoctu Frp(N)"
nnu "McciieqoBanne IBUKEHHUS
OpycKa Mo HaKJIOHHOU MIOCKOCTH C
MepeMEeHHBIM KO (DUITTEHTOM

bu6nunoreka [JOK
https://m.edsoo.ru/b83b1607
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Tpenus" win "M3ydenne nBUKEHUA
rpy3a Ha Bajy ¢ TpeHuem"

153

®u3nyeckuii IpakTUKYM I10 TeMe
"UccnenoBanme ycioBHil paBHOBECHUS
TBEPJOTIO TeJa, UMEIOIIEI0 OCh
BpameHusa" win "KoHcTpynpoBanue
KPOHILUTEHHOB U pacuéT CUi
ynpyroctu" wnu "Uzyuenue
YCTOMYUBOCTH TBEPAOIO TeEINa,
HMMEIOLIET0 TJIOMIAb ONOpPhI"

Bbu6nuoreka [IOK
https://m.edsoo.ru/4a04f4f7
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DU3NYECKUH IPAKTUKYM 110 TEME
"M3mepenne uMItynbca Tena no
TopMO3HOMY IyTu" nin "M3mepenne
CHJIBI TATU, CKOPOCTH MOJENN
AJIEKTPOMOOUJIST ¥ MOIIHOCTH CHJIBI
Tsru" nin "CpaBHEHUE U3MEHECHU S
MMITyJIbCa TeJla C UMITYIbCOM CHUJIbI"
numu "MccnenoBanne coxpaHeHUs
HMITyJIbCa IIPH YIIPYTOM
B3aumozeicteun" win "Mamepenue
KAUHETUYECKOW YHEPIUM TeJla 10
TOpPMO3HOMY ITyTH"

bu6nmoreka [JOK
https://m.edsoo.ru/856fb28e

155

@U3NYECKUH IPAKTUKYM I10 TEME
"M3yyeHne U30TEpMHYECKOTO
npoiiecca (peKOMEHJ0BaHO

M CITOJTb30BaHME U (PpOBOI
naboparopun)" nnu "U3yuenune
M30XOPHOTO Ipolecca” uiu
"Uzyuenne m3o6apHoOro mporecca"

Bu6nunoreka [JOK
https://m.edsoo.ru/e0fe7e07
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uiu "[IpoBepka ypaBHeHUs
COCTOSIHUSA"

156

DusnyuecKknit MPakTUKYM IO TeMe
"Uzmepenue ynenbHOU
termoémikocTu" unu "MccnenoBanne
Mpolecca OCThIBaHUSI BEUIECTBA" UK
"UccnenoBanue anuabaTHOTO
npouecca” unu "M3yuenue
B3aMMOCBSI3U SHEPIUU
MEXMOJIEKYISIPHOTO B3aWMOACHCTBUS
Y TeMIIepaTypbl KUTIEHUS KU JIKOCTEN"

bubmuoreka IIOK
https://m.edsoo.ru/2f2faabl

157

du3nyuecKknit MPakTUKYM IO TeMe
"Uzyuenne 3aKOHOMEpPHOCTEH
UCIIapeHus KUAKOCTEN" nin
"3mepenue ynenbHON TENI0ThI
riaBaeHus apaa" unu "Mzydenue
CBOICTB HACBHIIIIECHHBIX TapoB" WK
"Nzmepenne abCOMOTHOMN BIIAKHOCTH
BO3/IyXa M OLIEHKA Macchl IapoB B
nomereHun". Miamepenue
Kod(hpULIFeHTa TOBEPXHOCTHOTO
HaTSHKCHUS

Bu6nunoreka [JOK
https://m.edsoo.ru/6bla23b5
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@U3NYECKUH IPAKTUKYM I10 TEME
"HaGumroieHne mpeBpalleHus YHeprun
3apsHKEHHOT0 KOHJIEHCAaTopa B
SHEPIUI0 U3IIy4EHUsI CBETOIMOaa" UIn
"M3yyeHne npoTeKaHUs TOKA B LIETIH,
coJieprKallield KOHJeHcaTop" Win
"Pacnipenenenue pasHOCTH

Bu6nunoreka [JOK
https://m.edsoo.ru/ec424377
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MOTEHLIMAJIOB (HaNPsDKEHUS ) TPU
MOCJIEZIOBATEIbHOM COCANHEHUHT
KOH/IEHCaTOpoB"

159

PU3NYECKU I IPAKTUKYM I10 TEME
"UccnegoBannue CMEIIAHHOTO
COEJMHEHNUSI pE3UCTOPOB" NN
"3mepeHue ynenpHOro
COINPOTHUBJICHUS TPOBOIHUKOB" UITN
"UccnenoBanne 3aBUCUMOCTH CUIIBI
TOKa OT HaIPSHKSHUS TS JIaMITbI
HaKaTuBaHHA"

bubmuoreka IIOK
https://m.edsoo.ru/2b179d98
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du3nyuecKknit MPakTUKYM IO TeMe
"Habmronenune snexrponuza’ nim
"M3mepenune 3apsa 0HOBAJIEHTHOTO
noHa'" uin "MccnegoBanue
3aBUCHUMOCTHU COIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIepaTyphl"
unu "CHATHE BOJBT-aMIIEPHOU
XapaKTepUCTUKU auozaa"

bu6nuoreka [JOK
https://m.edso0.ru/64b6e901
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PesepBHbiii ypok. O600IIECHUE U
cECTeMaTH3alusl 3HAHUH 110 TeMe
"Kunnemaruka"

bu6mmoreka [IOK
https://m.edsoo.ru/ed017d93

162

PesepBubIit ypok. O000IIECHNE 1
CUCTeMAaTH3aIUs 3HAHUH TI0 TEMe
"NuHnamuka"

Bu6nunoreka [JOK
https://m.edso0.ru/3149956b
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Pesepubiit ypok. O6001ICHNE U
CHCTEMAaTH3allMs 3HaHUH 110 TEME
"Craruka TBEpAOro tena"

bu6nuoreka [JOK
https://m.edsoo.ru/0f9752ac
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PesepBHbIii ypok. O000IIEHUE U

164 CHUCTEMaTH3aIus 3HAaHUH TI0 TEME 1 bubmnorexa LIOK
8 https://m.edso0.ru/6c0df9cc
"3aKOoHBI COXpaHEHUS B MEXaHUKe"
PesepBubIit ypok. O000IICHNE
CHCTEMAaTH3allus 3HaHUH 110 TeMe Bu6nunoreka [JOK
165 " . 1 :
'OCHOBBI MOJIEKYJIIPHOKHHETHYECKOU https://m.edsoo.ru/de148976
Teopun"
PesepBHbIii ypok. O000IIEHHE U
166 CHCTeMaTH3allus 3HaHW M 110 TeME 1 bubmuoreka [IOK
"TepmoarHamuka. TerniaoBbie https://m.edsoo.ru/Obcc77cl
MaIlmHbI"
PesepBHbiii ypok. O600IIEHHE U
cUcTeMaTu3alus 3HaHUU 110 TeMe bubmuoreka IIOK
167 " 1 .
'ArperaTHble COCTOSIHHS BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3oBbIe nepexoipl"”
PesepBubIit ypok. O600IICHNE
168 CI/ICTI:?MaTI/I?,Zp us 3HaHI/H§1II 10 TEME 1 bubmmorexa TIOK
" ! " https://m.edsoo.ru/f2381c0c
DJIEKTPUUECKOE T10JIe
PesepBHbIii ypok. O000IIEHHE U
169 P P IVH 1 bu6nmmoreka [IOK
CHCTeMaTmaIfM SHATHH IO TveMe https://m.edsoo.ru/3caebdal
"TlocTOSIHHBIN PIEKTPUYECKUN TOK"
PesepBHbIii ypok. O000IIEHHE U
170 CI/ICTIe)MaTI/I?,Zp ust 3HaHH;Iu 10 TEME 1 brbmorexa IIOK
1 https://m.edsoo.ru/cc7681d4
"Toku B pa3iIM4HbIX cpeaax”
OBUIEE KOJIMYECTBO YACOB I1O 170 16

[NPOTPAMME
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11 KJIACC
KosmuecTBo yacon DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
Tema ypoxa Kontpoabubie | IIpakTuyeckue
n/n Bcero u3y4yeHusi | oOpa3oBaTesibHbIE
padoThI padoThI pecype
BzaumoericTBrE TOCTOSHHBIX
1 1 bu6mmoreka [IOK
MATHUTOB 1 IIPOBOZHIKOB € TOKOM. https://m.edsoo.ru/487a8593
MarnutHoe nosne. ['unoresa Amnepa
Bekrop MarHuTHOM MHIYKIHH.
[IpuHnMn cynepno3suuuu bubnnoreka LIOK
2 . 1
MarHUTHBIX oJiei. JInHuu https://m.edsoo.ru/4clabcch
MarHUTHON UHIYKIIUU
3 MarnuTtHOE noJie IpOBOJHUKA C 1 bubmuotexa LIOK
TokoM. OmnbIT Dpcrena https://m.edso0.ru/d35d5262
4 Cunia Amnepa, €€ HalpaBJIEHUE U 1 bubmuotexa LIOK
MOJIYJTb https://m.edsoo.ru/26d9c5ba
bubmuoreka [IIOK
P 1
° CHICHHC saat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akona Ammnepa. 1 bubnnotexa LIOK
DIeKTpOU3MepUTENbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopennia, €€ HarpaBJIeHHE U
7 MOAYJb. JIBU)KEHUE 3apsHKEHHON 1 Bu6nunoreka [JOK
YaCTHUIIbI B OJITHOPOJIHOM MarHMTHOM https://m.edsoo.ru/c97afaal
nosie
bu6nuoreka [JOK
8 Pemenye sanad 1 https://m.edsoo.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

,ﬂ,OKyMEHT noanncaH 3J'IEKTp0HHOI‘/JI noanucbio.

bu6nuoreka [JOK
9 Pabora cuet Jlopenua https://m.edsoo.ru/d518be4b
bubmmoreka [IOK
10 Pemenue sanad https://m.eds00.ru/93617bd9
M .
| e e
°ppo © - fap https://m.edsoo.ru/30ff9608
JIaMarHeTUKA
o =
o CHOBHEBIE CBOI/ICTBia_I BuGmiorexa LIOK
(eppomarnerukos. Ipumencune https://m.edsoo.ru/0b58190a
deppomMaraeTuKoB
13 Pemenune 3amad mo reme bubmuoreka [IOK
"MarautHoe noJje" https://m.edsoo.ru/5b55¢307
14 Pemienne 3a1au mo Teme bubmmoreka [IOK
"MarautHoe noje" https://m.edsoo.ru/41c4ae8a
q "
I
AR N p https://m.edsoo.ru/b3efalcl
MarHUTHON MHIYKITUN
bubmuoreka [IIOK
16 I/IC muyin https://m.eds00.ru/48150bd8
3aKoH 3JIEKTPOMAarHUTHOW WHIYKITUU bubmoreka [IOK
17
®Dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexkrpuueckoe moiie. bubnnoreka LIOK
Toxku dyko https://m.edsoo.ru/15abe140
19 OJIC MHIYKIIUY B IBUKYIIXCS bubmuoreka [IOK
MIPOBOJIHUKAX https://m.edso0.ru/0235cc02
20 Pemenue 3agau bubmorera [OK

https://m.edsoo.ru/4dfda618
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bu6nuoreka [JOK
21 Hpano Jlena https://m.edsoo.ru/bbc22726
NunykruBHOCTh. Karymika
22 WH YKTI/IBHOCTI/I B eliIII/IIJK brbmorexa HOK
AYKE H https://m.edsoo.ru/621eae9d
MOCTOSIHHOTO TOKa
SBnenune camonnaykunu. IJC bubnmoreka [IOK
23 :
CaMOUHIYKIMU https://m.edsoo.ru/7ee60ca8
DHepryus MarHUTHOTO 0JIs KaTYIIKU bubmuotexa LIOK
24
C TOKOM. DJIEKTPOMAarHUTHOE I10JI€ https://m.edsoo.ru/b3cOad1l
bu6nuoreka [JOK
25 Pewernne sanay https://m.edsoo.ru/88f69d2b
O0001eHNE U CUCTEMATH AN
26 3HAHUH 110 TeMe bubmnorexa LIOK
| \ https://m.eds00.ru/76484025
JJIeKTpOIMHAMU KA
97 KonTponbHas paboTa o teme bu6motexa LIOK
"OnexkrpoguHamMuKa" https://m.edsoo.ru/8ae09b98
KonebarenbHas cucrema.
28 C H6 TEbHA g e bu6nmmoreka [IOK
BODOAHEIC KOICOAHHA. https://m.edsoo.ru/7c1db385
["apMoHnueckue KoyeOaHust
KunemaTtnueckoe v TMHAMHUYECKOE
29 5 Bu6nuoreka [JOK
OHHcaHHeUKOHe ATCIBHRIX https://m.edso0.ru/87ce9498
JIBUKEHUH
DHepreTuyecKkoe onucanue. BerBoj
TUHAMUYECKOTO OTUCAHUS
. bu6nmmoreka [IOK
30 TFapMOHHMYECKUX KOJIEOAaHUH U3 X

OHEPIreTUYCCKOro u
KMHEMATU4YCCKOI'O OIMMCaHU A

https://m.edsoo.ru/e3c99692
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. bubnunoreka [IOK
31 AvmnTyra ¥ dasa xonebarmi https://m.edsoo.ru/7a0c439a
[lepron n yacTora KoseOaHMIA.
[eproa ManbIx CBOOOIHBIX
32 KOJIEOAHUH MaTEMaTHYECKOTO bubmorexa LIOK
https://m.edsoo.ru/e0399319
MasiTHUKa. [lepror cBOGOTHBIX
KOJICOaHWH TTPYKHHHOTO MasiTHUKA
3aryxaronpe KojaeOaHus.
33 BBIZX €HHBbIE KOJICOAHU S bubmuorera [IOK
KA ) https://m.edso0.ru/72e93d09
Pe3onanc
Bu6nunoreka [JOK
34 ABTOKOIIEOAHHS https://m.edsoo.ru/6add2644
bu6nuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHbpepennus "MexaHuueckue
36 K(f)ne6aHHj)ZpM BIKAJILHBIX bubmmorexa LIOK
3 https://m.edsoo.ru/8ef587be
MHCTpyMEHTaxX"
O0001eHE U CUCTEMATH3ALIN S
37 3HaHuH 110 TeMe "MexaHudecKue Bu6mrorexa HOK
" https://m.edsoo.ru/eb84182f
KOJIEOAHU S
38 DIIeKTpOMarHUTHEIE KOJIeOaHUSI. bubmmoreka [IOK
KonebatenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b
39 aMIUIMTY/IbI 3apsifia KOHJIEHcaTopa ¢ bu6muotexa LIOK

aMITJIUTYIOH CHJIBI TOKa B
K0JIeOAaTEIbHOM KOHTYpE

https://m.edsoo.ru/093f9afl
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3aKkoH COXpaHCHUS SHCPIUU B

bu6nuoreka [JOK

40
UJIealIbHOM K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaronme 3J1eKTpOMarHuTHbIE
41 Konz}(;aHEf Boia peHHBI€ bubmmorexa [IOK
- DRI https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOAHUS
ITepeme i1 TOK. Pe3ucro
42 PEMCHHBIT TOI nerop i bubmuoreka IIOK
KOTUICHCATOP B HCITH MEPEMEHHOTO https://m.edso0.ru/84836152
TOKa
Karymka MHIYKTHBHOCTH B LIENIH bu6muotexa LIOK
43
MEPEMEHHOTIO TOKa https://m.edsoo.ru/cfa307af
3akoH OMa 17151 3JEKTPUYECKOM Lienn bu6nuotexa LIOK
44 _
MePEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoumHoCTh mepeMeHHOr0 TOKA.
45 AMHIH P . Bu6nunoreka [JOK
e https://m.edsoo.ru/lcac6c4c
3HAUEHWE CUJITBI TOKA U HAMIPSHKCHUS
46 Pe3onanc B 251eKTprUYECKON 1IeTTH bubmaorera IOK
KIp https://m.edso0.ru/087506df
Bu6nuorexa [JOK
47 P
CUHICHHC Saiat https://m.edsoo.ru/a16836a4
Wneansubiif TpanchopmaTop.
[IpousBoacTBO, IEpeaayua u bu6mmoreka [IOK
48 o
noTpeOIeHNE FIEKTPUYECKOM https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJOTUYECKHE PUCKH TTPH
MPOU3BOICTBE AIIEKTPOIHEPTHH.
P A P P Bu6nuoreka [IOK
49 KynbeTypa mcronp3oBaHus

3JIEKTPOIHEPIUU B TOBCEIHEBHOU
KUA3HU

https://m.edsoo.ru/a6f74d93
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50 P bubmuoreka IIOK
CHIEHHE salatd https://m.edsoo.ru/ee6677ed
bubmmoreka [IOK
51 Pemenne sanas https://m.edsoo.ru/7cab59f8
06006
- Hacl){ Hri;e;m: 1; cucTeMaru3aus BuGmiorexa LIOK
3 oTeme https://m.edsoo.ru/401024a9
"DeKTpOMarHuTHbIE KoeOanus"
M .
s X €XaHWYECKUE BOJIHBI Bu6miorexa LIOK
APAKTEPHCTHINT MEXAIHECKHX https://m.edsoo.ru/a58e 109f
BOJIH
54 CBolicTBa MEXaHUYECKUX BOJH bubmaorexa HOK
https://m.edsoo.ru/d9ae1000
Bu6nuoreka [JOK
= 3BYK. XapaKTepHCTHKH 3ByKa https://m.edsoo.ru/138b6f09
Wudpaszsyk u ynerpassyk. lllymosoe bubnuotexa LIOK
56 . :
3arpsi3HEHNE OKPY)KAIOIEH CpeJibl https://m.edsoo.ru/7380038f
bu6nmmoreka [IOK
57 Pemenye sanad https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMarHUTHBIE BOJIHBI. bubmuoreka [IOK
N3nyyenue 3J1eKTpOMAarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus 3JIEeKTPOMAarHUTHHIX BOJIH. bubnmoreka [IOK
CBoiicTBa 2IEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
IIIxaya 3J1€KTPOMAarHUTHBIX BOJIH.
60 [IpumMeHeHue AIEKTPOMarH U THBIX bubmorexa HOK
p p https://m.edsoo.ru/49be1f9e
BOJIH B TEXHUKE U OBITY
61 [TpuHIIUIBI pagOCBS3U U bubnunoreka [IOK

TeneBUuIeHUs. Pagnoiokanus.

https://m.edso0.ru/9f96f1f8
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DJIEKTPOMAarHuTHOE 3arpsi3HEHHE
OKpYXKarolen cpeabl

62 Kontponbsnas pabora o reme bubnuotexa LIOK
"Konebanust 1 BoiHbI" https://m.edsoo.ru/4f7985a0
63 CBerT. 3aKOoH MPSAMOJIMHENHOIO bubmuoreka [IOK
pacnpocTpaHeHus CBeTa https://m.edso0.ru/f9566406
Pemenue 3aga4 Ha nMpuMeHEHHNE
64 3aKOHA MPSMOJIUHEHHOTO bubmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacmpoCTpaHeHHs CBETa
65 Ortpaxenue cera. [lmockoe bubnmoreka [IOK
3epkano. Cdepuyeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AOCOTIOTHBIHN
U OTHOCHUTEJbHBIN MOKa3aTeNb
66 I Bu6nunoreka [JOK
TPEJIOMICHHA. LI0THO® BUHyTp cHHee https://m.edsoo.ru/bc2e55cd
orpaxxeHue. [IpenenbHblil yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3aga4 Ha npuMEHEHUE
67 g P bu6nmmoreka [IOK
SAKOHOB OTPAsCHUA 1 PEJOMICHHA https://m.edsoo.ru/49d830a9
cBeTa
Xon myuelt B mpusme. ucnepcus
68 cera. Cio if cocTaB 0enoro bromuorexa [IOK
POTa. L ITOAHBIN COCTAB DETOT https://m.edsoo.ru/d8elc3be
ceera. L[Ber
69 JInnH3bl. DOKYCHOE pACCTOSIHUE U bubmuoreka [IOK
ONTUYECKAs CUJIA TUH3BI https://m.eds00.ru/60441359
20 INocTpoenue n3o0paskeHUH B TMH3AX bu6mmotexa LIOK

1 UX CUCTeMaX. YBEINYCHHUE JIUH3bI

https://m.edsoo.ru/bb53b1d5
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Pemenue 3ama4d Ha IMOCTPOCHUC

71 M300paKEHUH, TOTyIaeMbIX C brbmorexa IIOK
’ https://m.edso0.ru/5a868f09
IIOMOIIBIO JINH3
79 r bubmmoreka [JOK
fla3 KaK OlrtuHcckad cuereMa https://m.edsoo.ru/ecd480a2
P T
73 neil;ig;zﬁ; regfaiiﬂiqecmﬁ bubmorera OK
p p https://m.edsoo.ru/cd174a10
OIITHKHA
74 CxopocTh CBETa U METOJIbI €€ bubnunoreka [IOK
H3MepeHust https://m.edsoo.ru/f32aab06
bu6nmmoreka [IOK
& Jlucniepens cBera https://m.edsoo.ru/lel6cc6e
Bu6nunoreka [JOK
76 Murepgepennus caera https://m.edsoo.ru/5fc0c638
KorepeHnTHbIE UCTOYHUKHU. Y CIIOBUS
77 HaO0II0/IEeHU ST MAKCUMYMOB U Bubmorexa HOK
https://m.edsoo.ru/c6416d48
MI/IHI/IMYMOB
bu6nmmoreka [IOK
8 Pemenne sanay https://m.edsoo.ru/3061de2b
Bu6nunoreka [JOK
” TIpuvenenue uHTepdepermy https://m.edsoo.ru/668edbc8
bu6nuoreka [JOK
80 Jindpaiuns ceera https://m.edsoo.ru/12ed04b5
Hudpaxkumonnas pemérka. YcioBue bubnunoreka LIOK
81
Ha0JI10/IeH U S TTIaBHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
82 Pemenune 3amau bubmotexa TTOK

https://m.edsoo.ru/d58c411a
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HOHepe‘IHOCTB CBCTOBLBIX BOJIH.

bu6nuoreka [JOK

83 [onspuzanus cBera https://m.edsoo.ru/e9890fe9
bubmuoreka [IOK
84 Pewenne sanas https://m.edsoo.ru/c56c8158
85 CBeTOBBIC SIBJICHUS B TIPUPOJIC brbmorexa IIOK
PHpOA https://m.edso0.ru/0b36363d
86 O0o00IIeHE U CUCTEMAaTH3aIIUS bubmuoreka IIOK
3HaHu# o Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KounTponbHas paboTa o teme bu6muotexa LIOK
«OnTukay https://m.edsoo.ru/82315dd4
['panu1IBI NPUMEHUMOCTH
KJIaCCUYECKOM MEXaHWKH. 3aKOHBI bubmoreka [IOK
88 :
3JIEKTPOAUHAMUKHN U IPUHIUII https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIHHOCTH
89 [loctynatel cnenuanbHON TEOPUU bu6motexa LIOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpancTBEHHO-BPEMEHHOM
unrtepBai. [IpeobpazoBanus
90 Jlopenua. YcinoBrue NpuunHHOCTH. bubnnoreka LIOK
OTHOCHUTENBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe
BPEMEHH U COKPAILICHHUE JITUHBI
91 DHeprus u UMIYJIbC bubnmnoreka [IOK
PENASTUBUCTCKOM YaCTHIIBI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEpPruen u
P . bubmuoreka IIOK
92 UMITYJIBCOM PEISITUBUCTCKOM

YaCTUILIbl. DHEPTUs OKOs

https://m.edsoo.ru/b6258ffa
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93 P bubmuoreka IIOK
ABHOBCCHOC TCIIIOBOC HITYEHHC https://m.edsoo.ru/f54035a5
bubmmoreka [IOK
%4 3axoH cmenenHs Buna https://m.eds00.ru/1c5ff752
95 T'unoresza M. I1nanka o KkBaHTax. Bu6nunoreka [JOK
®oTOHBI https://m.edsoo.ru/a5ffa218
Bu6nuoreka [JOK
% DHEpIHA 1 UMIYITEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®orordpdexr. OnbiThl A. T'. bubnuotexa LIOK
CroneroBa. 3akoHbl GoTodddexra https://m.edsoo.ru/8c68e5b9
YpaBHeHue DWHIITEHA 115 Eufs LOK
' " nOIMOTEKA
%8 doroddderra. "Kpacnas rpannua https://m.edso0.ru/01ef4556
dororddexra
99 Hasnenue ceera. OnbiTh 1. H. bubmmoreka [IOK
JleGeneBa https://m.edso0.ru/64b4f966
. Bu6nunoreka [JOK
1 B
00 OJIOBBIC CBOMCTRA HACTHL https://m.edsoo.ru/f59cfcec
B Bpoiis.
oL BOHiIH ne bporins [[gnHa BOJIHBI JIC BuGnorexa LOK
POHIBLH PASMEPEL O Hicm https://m.edsoo.ru/5df8bafl
JIOKAJIM3allu1 ABUKXKYIICHUCA YaCTUILIbL
102 KopnyckynsspHO-BOITHOBOH AyalIn3M brbmorexa TIOK
prycryip a4 https://m.edsoo.ru/8ccab62a
103 Judpakuus >7eKTPOHOB Ha bubmuoreka IIOK
KpUCTalIax https://m.edsoo.ru/30dbal8c
Cneunduka U3MEpPEHUN B
wid P bubmmoreka [IOK
104 Mukpomupe. COOTHOIICHUS

Heomnpenenénnocrei ['elizenbepra

https://m.edso0.ru/65783dec
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bu6nuoreka [JOK
105 Pemerne rpaguieciux sanat https://m.edsoo.ru/e70195bd
" bubmuoreka [IOK
106 Peteriie pacuCripix sanas https://m.edsoo.ru/ee9b3182
K 0 :
eHo . ’ ,,Op YOIYIPAPHO https://m.edsoo.ru/c3de891a
BOJHOBOM Jyain3m
O
o8 HLITLII_EIO HCCIIeIOBAaHUIO CTPOCHUS BuGmorexa LIOK
aToMa. ZLIAHCTapHas MOACID atoMa https://m.edso0.ru/312b750a
Pesepdopna
bubmmoreka [IOK
109 Hocryrarer bopa https://m.edsoo.ru/404dfa9a
Bu el criekrpoB. CiekTp ypoBHEM but6mmotexa LIOK
110
SHEPIUU aTOMa BOJIOPOJa https://m.edsoo.ru/cf74blla
11 CHnoOHTaHHOE U BBIHYXJIEHHOE bubmuotexa LIOK
U3Iy4eHHE CBETa https://m.edsoo.ru/f945d85¢c
bubmuoreka [IOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyknonnast Mmoaens sipa
Ieiizen6epra-Banenxo. 3apsa u bu6motexa LIOK
113
MaccoBO€ YUCIIO siapa. M3oromnsl. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTD
3aK0oH paao0aKTHBHOTO pacmaja.
CBoiicTBa HOHU3UPYIOILETO
114 u3ilydeHus. Bnusaue bubmorexa TIOK

PAAOAKTHBHOCTU HA )KXUBBIC
OpraHu3MBI. I[OSI/IMeTpI/ISI

https://m.edsoo.ru/aab98bef
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DHeprus cBs3M HYKIOHOB B Si/Ipe.
Snepusie cunbl. Jledekr Macchbl
anpa. SnepHble peakuuu. SnepHsle

bubnunoreka [IOK
115 peaxtopet. Tipobsens: https://m.edsoctI ru/ff1758d0
YIPABJIIEMOT0 TEPMOSAAECPHOTO
CHHTE3a. DKOJIOTHYECKUE aCTIEKThI
Pa3BUTHS SIEPHON DHEPTETUKU
Mertonb! perucTpanuu u
M CCIIEIOBAHNU S 3JIEMEHTAPHBIX
yactull. OyH/1aMEeHTaIbHbIE
116 BSaHML(iI[e;(IJ{TZI/IH. bapronbl, Me30HBI bubmorexa HOK
’ https://m.edsoo.ru/lac08a5b
u nentoHsl. [Ipencrasienue o
CranpaptHoii mogenu. KBapk-
[JIFOOHHAS MOJIETb a/IpOHOB
®u3suka 3a npenenamu CTaHgapTHOR
Mozenu. TéMHas mMaTepust U TEMHAas bu6nmoreka [JOK
117 sHeprus. EnMHCTBO Qusnueckon https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
DTarnbl pa3BUTHS ACTPOHOMUH. bubnnoreka LIOK
118 3HauYEHHUE ACTPOHOMU U https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DM3UKU TS
119 00BACHEHUS PUPOII KOCMUYECKHX but6muotexa LIOK
00BbeKTOB. MeTozbl https://m.edsoo.ru/39c44028
ACTPOHOMHUYECKUX UCCIEIOBAHUN
CoBpeMEHHBIE ONITUYECKUE BuGmorexa [IOK
120 TEJIECKOITBI, PAIUOTEIICCKOITHI,

BHeaTMoc(epHasi aCTPOHOMUS

https://m.edsoo0.ru/4877aale
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Bun 3Bésanoro He6a. Co3Be3nus,

bubmuoreka IIOK

121 SIpKUe 3BE3IbI, TIJIAHETHI, UX BUIMMOE https://m.edsoo.ru/aacs8seh
JIBHKEHUE
Comnneunas cucrema. CoJHIIe.

122 ConHeuHas akTHBHOCTb. McTounnk Bubmiorexa [IOK

. https://m.edso0.ru/22748eb4
sHepruu ConHIa 1 3BE3]
3BE31IBI, NX OCHOBHBIC

123 XapakrepucTuku. J(narpamma but6muotexa LIOK
"CrIeKTpaIbHBIN KJ1acC — https://m.edso0.ru/42169944
CBETHMOCTH"

124 3Be3/bI TITaBHOM bubmuoreka [IOK
MOCJIEA0OBATEIBLHOCTH https://m.edsoo.ru/b3ch766¢
BuyrpeHHee cTpoeHue 3BE3 .

CoBpeMeHHBIC ITPEACTAaBICHUS O

195 P ped bu6mmoreka [JOK
HpOHCXO)KHe,I,{HH 1 IBOJIOTHH https://m.edsoo.ru/d09da494
Comnnia ¥ 38€371. DTallbl )KU3HU
3BE3T
Mneunsii [Iyte — mama ["anakTuka.

126 T RTYTK e bubmuoreka IIOK

{ITBT TAIAITIIG HEPHPBIC ABIPBL B https://m.edsoo.ru/7cd10a0a
SIIpax TajJakTUK
Bceenennas. Pacumpenue
Bcenennoii. 3akon Xa06na. Teopus bubnunoreka [IOK

127
Bonsmoro B3peiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3ITy9CHUE

128 Macmrrabras ctpykrypa BceneHHOR. bubmuoreka [IOK
MeraranakTuka https://m.edsoo.ru/ce234633

129 Hepem€nnbie mpobiembl bu6motexa LIOK

ACTPOHOMHHA

https://m.edsoo.ru/d37d9ffe
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130

DU3NYECKU I TPAKTUKYM IO TEME
"UcciaenoBaHWe MAarHUTHOTO MOJIA
MMOCTOSIHHBIX MAarHUTOB" MIIH
"UccaenoBanue CBOMCTB
dbeppoMarHeTUKOB" MJIH
"UccienoBaHue NEUCTBUS
MOCTOSIHHOTO MarHuTa Ha PaMKy C
TOKOM"

Bu6nuoreka [IOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH IPAKTUKYM 110 TEME
"3mepenue cuibl Ammepa’ unu
"MBydueHue 3aBHCUMOCTH CHJIbI
Awmrepa oT cuJjibl TOKa" UiIu
"OnpeneneHrne MarHUTHOM
UHIYKLIUH Ha OCHOBE U3MEpPEHUs
cuibl Amnepa”

Bu6nuorexa [JOK
https://m.edsoo.ru/fcae91e9

132

DU3NYECKU T TPAKTUKYM T10 TEME
"UccnenoBanue siBIECHUS
AJIEKTPOMarHUTHOM MHAYKIUU" WK
"OnpeneneHue MHIYKIIUU BUXPEBOTO
MarHuTHOIO MoJs"

https://m.edso0.ru/c36658da

133

DU3NYECKU T TPAKTUKYM I10 TEME
"UccnenoBanue siBICHUS
camonHaykuuu" wim "Coopka
MOJIEJTH SJIEKTPOMArHUTHOTO
reHeparopa"

bu6nuoreka [JOK
https://m.edsoo.ru/b8fb6391

134

DU3NYECKUI IPAKTUKYM 110 TEME
"Usmepenune meproaa CBOOOTHBIX
KOJICOAHW I HUTSHOTO M TIPY)KUHHOTO
MasITHUKOB"

bu6nmoreka [JOK
https://m.edsoo.ru/5d159d35
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135

DU3NYECKUI IPAKTUKYM I10 TEME
"TIpeoOpazoBanue YHEPTUHU B
NPYKUHHOM MasTHUKE"

bubmuoreka IIOK
https://m.edso0.ru/a28026bd

136

DU3NYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepe3 MocaeA0BaTeIbHO
CoeMHEHHbBIE KOHIEHCATOP,
KaTyLIKy W Pe3UCTOop" WM
"UccnenoBanne pabOTHl HCTOUHUKOB
CBETa B LIETIHM IEPEMEHHOIO TOKa"

bubmuoreka IIOK
https://m.edso0.ru/89dc2d90

137

DU3NYECKUH IPAKTUKYM 110 TEME
"N3yueHne mnapaMeTpoB 3BYKOBOU
BOJIHBI"

bu6nmmoreka [IOK
https://m.edsoo.ru/b100661a

138

DU3NYECKU T TPAKTUKYM T10 TEME
"U3mepenune mokasarens
NpeIoMIIEHUS CTeKIa" WU
'"Tlonyuenue n3o0paskeHUs B
CHCTEME M3 IIJIOCKOTO 3epKaja U
JTUH3BI"

Bu6nunoreka [JOK
https://m.edsoo.ru/42569eal

139

DU3NYECKU T TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSHUS OT BELIECTBA
(Ha mMpUMepe KUIKUX JTUH3)" WK
"N3mepenne GOKYCHOTO pPacCTOSHUS
pacceuBaronmx JUH3"

Bbu6nuoreka [IOK
https://m.edsoo.ru/b879fb3f

140

DU3NYECKU I IPAKTUKYM 110 TEME
"Habnronenne audpaxuuw,
HHTEep(PEepEHIINN U TTOJSIpU3AIUH
cBera"

Bu6nunoreka [JOK
https://m.edsoo.ru/8b7ac737
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141

DU3NYECKU I TPAKTUKYM IO TEME
"OnpeneneHue UMITYJIbCa U SHEPTUHU
PENASATUBUCTCKUX YacTHUIl (10
doTorpadusiMm TPEKOB 3apsHKEHHBIX
YaCTHUIl B MArHUTHOM T10J1¢)"

Bu6nuorexa [JOK
https://m.edso0.ru/63756¢47

142

DU3NYECKUH IPAKTUKYM 110 TEME
"Msmepenue nocrosinHoM [nanka Ha
OCHOBE HCCIIEZIOBaHUS

doroadpdexra" nmum "MccnenoBanue
3aBMCHUMOCTH CHUJIbI TOKA Yepe3
CBETOAMOJ OT HaNpsHKEHU"

bu6nmoreka [JOK
https://m.edsoo.ru/eb916f82

143

Du3nyuecKuil MPakTUKYM MO TeMe
"UccnenoBanue criekTpa
pa3pe’KEHHOI0 aTOMAapHOTO
BOJIOPOJA U U3MEPEHNE MNOCTOSHHOU
Punbepra"

bu6nuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Du3nyuecKuil MPaKTUKYM MO TeMe
"UccnenoBanue paamoakTHBHOTO
(doHa ¢ UCTIOJIE30BAHUEM J103UMETpa"
nunu "M3yuenue moriomieHus 0eTa-
YaCcTHUL] ATFOMUHUEM"

bu6nuoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

Du3nuecKnit MPakTUKYM MO TeMe
"HaOmronenus 3BE3qH0ro Heba
HEBOOPYKEHHBIM IT1a30M C

U CIIOJIb30BAHNEM KOMITBIOTEPHBIX
TPUJIOKEHUH [Tl OTIpeIeTICHUS
ITOJIOJKEHH ST HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOTO MOTYIIAPHS U

Bu6nuoreka [IOK
https://m.edso0.ru/1072021e
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sipkue 3BE37b1" WK "Habmoienus B
teneckon JlyHbl, miaHer,
TYMaHHOCTEU U 3BE3AHBIX
CKOIJIEHUH"

O6001mmeHue u cucremaTusanus
3HaHuU. Ponb pu3MKu U acTpOHOMUU
B DKOHOMHYECKOH,

bubmuoreka IIOK

146
TEXHOJIOTHYECKOM, COI[HAILHON U https://m.edsoo.ru/adéddeed
ITHUYECKOU cdepax AesaTeTbHOCTH
YelloBeKa
OO0o01IeH e U CUCTEMaTH3aIUs
147 3HaHui. Ponb u Mmecto ¢pusuku u bu6nuotexa LIOK
ACTPOHOMHUH B COBPEMEHHOI https://m.edso0.ru/18f19f7c
Hay4yHOH KapTHMHE MUpa
OO000ITeHNEe U CHCTEMATH3AIIHS
3HaHui. Ponb ¢pusnyeckoil Teopun B
MHUPOBaAHUU MPEJACTABICHHH O
148 il(/)lgnqerlxoﬁ Ka TEHG MHpa, MECTO bubmorexa IIOK
. P pa, https://m.edsoo.ru/e7d400f4
du3nYecKoi KapTUHBI MUpa B O0IIEM
pSLy COBPEMEHHBIX €CTECTBEHHO-
HayJIHBIX TPEJICTABICHUH O IPUPOIC
OO0o01eHe 1 cucTeMaTH3aIus bubmuoreka IIOK
149 .
3HaHui 1o Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 OO0o01eHe 1 cucTeMaTH3aI U s bubmuoreka [IIOK
3HaHui o Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0001eHE U CUCTEMATH3ALIN S bu6nuoreka [JOK

3HaHu o Teme "Jlunamuka"

https://m.edsoo.ru/2dfbafc5
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O0001eHrE U CUCTEMATU3ALI NS

152 3Hanni o reme ""CtaTuka TBEpPIOro Bubmmorexa [JOK
P https://m.edsoo.ru/3cca482e
Tena"
O00011IEH e U CHCTEMATH3AL U
153 3HAHUH 110 TEME "3aKOHBI bubnnorexa HOK
| https://m.edsoo.ru/32a4d1a0
COXpaHEHHUS B MEXaHUKe
O06001EHE U CHCTEMATH3AIHAS
3HaHui 0o TeMe "OCHOBBI bu6nuoreka [JOK
154 . .
MOJIEKYJISIPHO- KHHETHYECKON https://m.edsoo.ru/ed440ca8
Teopun"
O00011IEH e U CHCTEMATH3AL U
155 H;I T B « bubmuoreka IIOK
SHATMI IO TEME ~1CPMOJIHAMUIA. https://m.edsoo.ru/c63f7c10
TenmoBrie ManmMHBL"
O06001EHE U CHCTEMATH3AIHAS
156 3HaHMH 110 TeMe "ArperaTHele bubmuotexa LIOK
cocrosHus Bemecrsa. @a3oBeie https://m.edsoo.ru/1d36b5b1
nepexonab!"”
O00011IEHE U CHCTEMATHU3AL U
157 H;I " reKcT 3 « bubmuoreka IIOK
3HaHI:,m HOTEME UICIIPHTCCKoe https://m.edsoo.ru/3bf0def9
OJIE
O0001IIEHE U CHCTEMATH3AL U
158 . " . bu6mmoreka [JOK
SHARHH O TeMue OCTOAMHBIH https://m.edsoo.ru/71453ee6
AIIEKTPUIECKAMN TOK"
O0001IeHE U CUCTEMATH AL
159 3HaHUM 110 TeMe '"TOKM B pasiIMmyHBIX bubanorexa LIOK
P https://m.edsoo0.ru/3d40077a
cpenax"
160 O0o00ImeHNEe U CHCTeMAaTH3aIIH S bubmmoreka [IOK

3HaHui 1o Teme "MarauTHoe 1oJe"

https://m.edsoo.ru/3b4c06ae



https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
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PesepBublii ypok. O60011IeHNE U

161 cHCTEMATHU3aIUs 3HAHHUH 10 TEME Bubmorexa HOK
https://m.edso0.ru/053e2248

"JnekTpoMarHuTHas WHAYKUUS"
PesepBHblii ypok. O000IIEHHE 1

162 CI/ICTgMaTI/IBZII_:I/ISI 3HAHUH 10 TEME bubmuorera IIOK
, Y https://m.edso0.ru/d6310bfd
'Mexanuyeckue KojeOaHUs
Pe3e i1 ypok. O000IIEHE

163 PBHBHM YP Ivu et bu6mmoreka [IOK
CHCTCMATHIAIIHA SHAHHUH IO TEME https://m.edsoo.ru/5e2bb83d
"DeKTpOMarHuTHbIE Koebanus"
PesepBHbIli ypok. O000mICHHE 1

164 cUcTeMaTH3alus 3HaHUH 110 TeMe bubmuoreka [IOK
"MexaHH4yecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHUTHHIE BOJIHBI"
Pe3e i1 ypok. O000IIEHE

165 PBHEIH YP IVH e bubmuoreka IIOK
CHCTCMATHIAIIHA SHAHHUH IO TEME https://m.edsoo.ru/52ad1603
"Ontuka"
PesepBuriii ypok. O000mene u

166 P P . Bu6nunoreka [JOK
CHCTEMATH3ALIMA SHAHMH 110 TeME https://m.edsoo.ru/5bec1c65
"OcnoBel CTO"
PesepBHbIii ypok. O6001ICHNE 1
CHCTEeMaTH3alus 3HaHUH 110 TeMe Bu6nunoreka [JOK

167 . :
"KopnycKysspHO-BOJIHOBOMI https://m.edsoo.ru/f7c59d38
Tyanu3m"
PesepBuriii ypok. O000mEene u

168 CI/ICTI;MaTI/IS'ZfII/Iﬂ 3HAHUH 10 TEME Bubmuorera IIOK

https://m.edsoo.ru/1f511654

"dusuka aroma"

169 PesepBHBIii ypok. O6001IIEHNE 1 bu6motexa LIOK

CHCTEMAaTHU3allys 3HaHUH 10 TeMe

https://m.edso0.ru/905c5ce0



https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
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"®u3uKa aTOMHOTO S/1pa U

3JIEMEHTapHbIX YacTuil"
P I . 0000
170 | cueroammsauns sami no Tewe ) BuGmnorera LIOK
H https://m.edsoo.ru/2bffb94c
"JnemMeHThl acTpodu3uKu”
OBILEE KOJIMYECTBO YACOB I1IO 170 16

[NIPOTPAMME



https://m.edsoo.ru/2bffb94c
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOU ITPOTPAMMBbBI10 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTaTa

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTeJIbHOI MPOrPaMMbI CpeIHEro 001Iero 00pa3oBaHus

JleMOHCTpUpPOBATH Ha MPUMEPAxX PoJib U MECTO (M3UKU B GOPMHUPOBAHUU
COBPEMEHHOW Hay4YHOMN KApTUHBI MUPA, B Pa3BUTUH COBPEMEHHOMN TEXHUKU
Y TEXHOJIOTH I, B IPAKTUYECKON JEATEIbHOCTH JIFOACH

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS W3YUYCHHBIX (U3HMYECKUX MOJCIICH:
MaTepuaibHas TOYKa, WHEpIMadbHasg CHCTeMa OTCY€Ta, aOCOJIOTHO
TBEPAOE TEJIO, UCAIBHBIN Ta3; MOJEIU CTPOCHHUS ra3oB, XKUJIKOCTEH M
TBEPABIX TEJN, TOYEYHBIM DJJIEKTPUUECKUN 3apsii — TMPU PELICHUHU
dusznueckux 3agau

10.3

Pacro3naBarh ¢u3uyeckue sBICHUS (MPOIECCh) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB MCXAaHHKH, MOJCKYISIPHO-KHHETHYCCKON  TEOpUH
CTPOCHUs  BEIIeCTBA W DJIGKTPOJMHAMHUKU:  paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABUKCHUE, CBOOOTHOE TMaJICHUE TeJ,
JBIDKCHUE TI0 OKPY)KHOCTH, WHEPIIHS, B3aUMOJICHCTBUE Tem; Tuddy3ns,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUIKOCTEN U TBEPABIX TEN, K3BMEHEHUE
0o0béMa Ten TpH HarpeBaHUM (OXTKICHHHU), TEIJIOBOE PABHOBECHE,
ucnapeHue, KOHJICHCAIlUs, IJIaBJICHUE, KPUCTALIM3AIMs, KUIICHUE,
BII&YKHOCTh BO3/lyXa, MOBBIIICHHE JABJICHUS ra3a MPU ero HarpeBaHHU B
3aKpBITOM COCYZIE, CBSI3b MEXIY IapaMeTpaMd COCTOSHHUS Ta3a B
U30TIpoIIeccax; IEKTPU3AIUS TE, B3aUMOJICHCTBUE 3apsI0B

10.4

OnuchiBaTh ~ MEXaHUYECKOE  JBUIXKEHHME, MCIONb3yd  (PU3NUYECKUe
BEIIMYMHBI: KOOpJIWHATA, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CUJIa, UMIYJIbC Tejla, KWHETUYECKas: SJHEPIUs, NOTCHIMaJIbHAs
HHEprus, MexaHu4yeckas: paboTa, MEXaHUYeCKasi MOLIHOCTh; IIPU OITMCAHUU
IPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3YEeMbIX BEJIMUYMH, UX
0003HAa4YEHUSI U €AUHUIbI, HAXOAUTH (OPMYIbI, CBSI3bIBAIOIIME JaHHYIO
(u3NYEeCKyl0 BEIUYUHY C IPYTUMHU BEIUYMHAMH

10.5

OnwuceiBaTh U3y4CHHBIC TEIJIOBBIC CBOWCTBA TENl W TEIIOBBIC SBICHUS,
UCIIONB3Y (U3UUECKIE BETMYUHBI: IaBIICHUE ra3a, TEMIEpaTypa, CPeaHss
KAHETHYECKass  DHEPTUS  XaOTHYECKOTO IBUKCHHUSI  MOJICKYII,
CPEIHEKBAIPAaTHYHAs CKOPOCTh  MOJIEKYJ, KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSISI DHEprusi, pabora raza, Kod(GpUIIMEHT MOJIE3HOTO NEHCTBUS
TETIOBOTO JIBUTATEIIST; IPU ONTMCAaHU U MPABUIIBHO TPAKTOBATh (M3UUECKUN
CMBICIT HCIIOIB3YeMBIX BEIUYHMH, HX 0003HAYCHHS U CIUHUIIBI, HAXOIUTh
GopMyIbI, CBS3BIBAIONME JAaHHYIO (M3MYECKYI0 BEIMYHHY C APYTUMHU
BEJIMYMHAM
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10.6

OnucelBaTh U3Y4EHHBIE JJIGKTPUYECKUE CBOWMCTBA BEIIECTBA U
AJICKTPUYECKUE SBICHUS (ITPOIECCHI), UCIONIB3Ys (PH3MUeCKue BEITUUNHBI:
DIIEKTPUYECKUI 3apsf, JJIEKTPUYECKOe ToJie, HAmpsHKEHHOCTH IO,
MOTEHIIMAT, Ppa3HOCTh MOTCHIIMATOB;, MPHU OMUCAHUHM MPABHIBHO
TpPakTOBaTh  (M3UYECKUNM  CMBICI  HMCIOJB3YeMBIX  BEIUYHH, HUX
0003HAYCHHS M €AMHUIIBI; YKa3bIBAaTh (HOPMYIIBI, CBS3BIBAIONME JAHHYIO
GU3UYeCKYI0 BETMYHHY C IPYTUMHU BEIMYUHAMH

10.7

aHAM3UpOBaTh  (PU3MYECKHE TPOIECCHl W SBJICHHS, HCIOJB3YS
¢usnyeckue 3aKOHbI U MPUHLUIIBL: 3aKOH BceMUpHOro Tsrotenus, I, Il u
Il 3akoHBI Hpl0TOHA, 3aKOH COXpaHEHHS MEXaHUYECKON SHEPIruH, 3aKOH
COXpaHEHUs MMIYIbCa, MPUHIUIN CYIEPIO3ULIUU CHJI, IPUHIUI
paBHOIIpaBUsl ~ MHEPLUHAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYIISIPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHHUS BELIECTBA, Ta30BBIE 3AaKOHBI, CBS3b
CpeHEW KHHETUYECKOM JSHEpPruy TENJIOBOTO [JBHMKEHUS MOJIEKYd C
aOCONMIOTHOW TemIiepaTypoil, NepBBIH 3aKOH TEPMOJAWHAMHUKH; 3aKOH
COXpaHEHUs IEKTPUUECKOTO 3apsna, 3akoH KynoHa; mpu 3TOM pa3nuyarhb
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAXKEHUE U
ycIIoBUs (TpaHULIBI, 00JIaCTH ) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC NPHHIUIBI JEHCTBHS MAallMH, TpHOOPOB U
TEXHHUYECKMX YCTPOMCTB; pa3iuyarb YCIOBUS HUX  0€30IacHOro
M CIIOJIb30BAHMS B TIOBCEIHEBHOM KU3HU

10.9

BBIMOMHATE SKCIIEPUMEHTHI 10 UCCIETOBAHUIO (GU3UYECKUX SIBJICHUA U
MIPOIECCOB C KCIIOJIh30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH; TpH
3ToM (GopMyIHpoOBaTh TpoOieMy (3agady) HW THIOTE3y YdeOHOro
DKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIUIOKEHHOTO 00OPYIOBaHUS,
MPOBOIUTH OIIBIT U (POPMYITUPOBATH BBIBOJIBI

10.10

OcCyIecTBIATh MpsIMbIE U KOCBEHHBIE U3MEPEHUS (DM3UUECKUX BEJIUYUH;
IIPY 3TOM BBIOMPATh ONTHUMAJIbHBIA CIIOCOO M3MEPEHUs U HCII0JIb30BaTh
U3BECTHBIEC METObI OLEHKH IIOTPEIHOCTEN U3MEPEHUN

10.11

HccnenoBarh 3aBUCHUMOCTH  MEXIY (U3MYECKUMHM BEIMYUHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUM; MpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHpOBAaTh pE3ylbTaThl IOJYYEHHOH 3aBHCHUMOCTH
(U3UYECKUX BENMYWH B BUJIE TAOMWIl U TpaduKOB, JeTaTh BBIBOJIBI TIO
pe3ynbTaTaM UCCIeI0BaHUs

10.12

Co0uro1aTh mpaBwITa 6€30MacHOTO TpyAa MPH MTPOBEICHUH M CCIICA0BAHNUI
B paMKax Y4eOHOrO DJKCIHEpPHUMEHTa, Yy4eOHO-HCCIEeNOBATEIBCKOM U
MPOEKTHOH JEATEIBHOCTH C MCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

10.13

Pematpe pacuérHble 3amaum ¢ SIBHO 3aaHHOW (pU3MUYecKOol MOAEINEIO,
UCTIOJB3YsI (PM3NYECKUE 3aKOHBI U TPUHIUIIBI; HA OCHOBE aHAJIN3a YCIIOBHUS
3a7a4y BRIOMPATh PU3MYECKYIO MOJIEIIb, BBIACIATH (PU3NUECKHE BEIHMYNHBI
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u QopMynbl, HEOOXOAMMBIE Ui €€ pelleHUs, MPOBOIUTH PACUEThl U
OIIEHUBATH PEATHBHOCTH IMOTYYCHHOTO 3HAYCHUS (PU3UUECKON BEITHMYHHBI

10.14

Pemate KayeCTBEHHBIE 3a/1a4uu: BBICTPauBaTh JIOTUYECKU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUW C OMOPOM Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHUS

10.15

Hcnonp3oBaTh NpU  pelIEeHUHM  Y4eOHBIX  3aJad  COBPEMEHHBIE
UH(OpPMAIlMOHHBIE TEXHOJNOTMM sl TOHCKAa, CTPYKTYpUPOBaHUS,
UHTEpIpEeTallud U IPEJICTaBJICHUs y4eOHOW U HaydHO-IOMYJISIPHOH
MHpOpMalMY, MOJYYEHHOM M3 pPa3IUYHBIX HCTOUYHUKOB; KPUTHYECKU
aHAJIM3UPOBATH [TOJIy4aeMyI0 HH(pOpMAIIHIO

10.16

[lpuBoAMTH MpUMEpPHl BKIAJa POCCHHUCKUX M 3apyOSKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE ITPOLIECCOB OKPYXKAIOIIEr0 MHUPA,
B Pa3BUTHE TEXHUKH U TEXHOJIOTUN

10.17

HWcnonp30BaTh TeOpETUYECKUE 3HAHUS IO (DU3HKE B TOBCEIHEBHOMN KU3HH
i obecriedyeHust 0€30MacHOCTH TpH OOpameHHMM ¢ mpubopamu U
TCXHUYCCKUMU yCTpOﬁCTBaMH, AJIL COXpaHCHUA 310POBbA U CO6HIOIICHI/ISI
HOPM 9KOJIOTHYECKOTO TIOBEACHHS B OKPYKAIOLIeH cpe/e

10.18

PaGoraTe B Tpylme ¢ BBIMOJHEHHEM Pa3IUYHBIX COIUAIBHBIX POJICH,
IJTAHUPOBATh Pa0OTY TPYIIIBI, PAIIHOHATBHO PACIPECISITh 00I3aHHOCTH
N IIJIaHWPOBATh ACATCIIBHOCTh B HCCTAHAAPTHBLIX CUTyallUAX, aACKBATHO
OIICHUBATh BKIAJ KAXIOTO U3 YYAaCTHHKOB TPYNIBI B pEICHHE
paccMaTpuBaeMoi MpoOIeMbl

11 KJIACC

Kon
NpoBE PsIe MOTO
pe3yJbTaTa

111

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl CpeIHEr0 001Iero 00pa3oBaHus

JleMoHCTpUpOBaTh HAa IPUMEPAX POJib U MECTO (U3UKU B (POPMUPOBAHUN
COBPEMEHHOU Hay4HO! KapTUHBI MUPA, B Pa3BUTUHU COBPEMEHHOMN TEXHUKU
U TEXHOJIOTUH, B IPAKTHUYECKON ACATEIBHOCTH JIIOACH, LEIO0CTHOCTh U
€AMHCTBO (M3UUECKOW KapTUHBI MUpa

11.2

VYuuThIBaTh I'paHUIbl IPUMEHEHUS M3YyYEHHBIX (PU3MYECKMX MOAETEH:
TOYEUHBIA DJJIEKTPUYECKAM 3apsAl, sSACpHas MOJEIb aToMa, HYKIOHHas
MO/JIeSTb AaTOMHOTO S/Ipa MU pelieHuN PU3NUYECKUX 3a1ad

11.3

Pacnio3naBate (m3uueckue sBieHUSA (MPOIECChI) U OOBICHATH HMX Ha
OCHOBE 3aKOHOB JICKTPOANHAMHKH U KBaHTOBOU (DM3MKHU: dIIEKTpUYecKas
IPOBOJMMOCTB, TEIIJIOBOE, CBETOBOE, XNMHUECKOE, MAaTHUTHOE JICHCTBHA
TOKa, B3aUMOJICHICTBHE MAarHUTOB, OJJIEKTPOMArHUTHAs  HWHIYKIIUS,
JIeliCTBME MarHUTHOTO I1OJIs Ha TPOBOJHHUK C TOKOM U JIBUKYIMKCS 3apsif,
DIIEKTPOMAarHUTHBIE  KoJeOaHWsT W BOJHBI,  TPSMOJIMHEITHOE
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pacmpoCcTpaHEHHUE CBETa, OTPAKEHHE, MpeIoMIICHHE, UHTepepeHIIns,
nu(pakius ¥ MOJIIPU3AIUA CBETA, TUCTIEPCHS CBETA, (DOTOIICKTPUUECKH i
addexr (PoTordderT), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHUE IMHEHYAaTOTO
CIeKTpa  aroMa  BOJOPOJA,  €CTeCTBEHHas U  HUCKYCCTBEHHas
pazvoaKTUBHOCTh

11.4

OnuceIBaTh H3y4EHHBIE CBOMCTBA BEIECTBA (3JICKTPUYECKHE, MarHUTHEIE,
ONTHYECKUE, OJIIEKTPUYECKYI0 MPOBOAMMOCTh pA3NWYHBIX Cpel) U
AJIGKTPOMAarHUTHBIE SABJICHUS (IIPOLIECCHI), HCHONB3YS  (U3NUYECKUE
BEJIMYMHBI: DJCKTPUYECKUM  3apsi, CHiIa TOKa, DJIEKTPHYECKoe
HaNpsDKEHHE, 3JIEKTPUYECKOe CONPOTHBIIEHUE, PA3HOCTh IOTECHIIMANIOB,
OJIC, paboTta TOKa, MHAYKIIMS MArHUTHOTO TOJs, Cuiia AMIiepa, Cuiia
JlopeHna, WHIYKTUBHOCTh KATYIIKH, DSHEPrUs DSJEKTPUUECKOTO U
MarHUTHOTO TOJEH, MEepHoa M YacToTa KoJeOaHWH B KoyieOaTeIbHOM
KOHType, 3aps W CWIa TOKa B TMPOIECCe TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KojieOaHUM, (POKyCHOE paccTOSIHHE W ONTHYEeCKas
CHJIA JIMH3bI; TIPH ONMMCAHUU PABUIIBHO TPAKTOBATh (DM3UYECKUI CMBICI
UCIIONIB3YeMbIX BEJIMYMH, WX OOO3HAYCHHs] W EIWHUIBI; YKa3bIBaTh

(dopMynbl, CBS3BIBAIONME JAHHYIO (M3UYECKYI0 BEJIWYUHY C JIPYTHUMHU
BEIIMYMHAMU

115

OnuceiBaTh M3y4Y€HHBIE KBAHTOBBIC SIBJICHUSI M IPOLECCHI, HCIOJb3YA
¢u3nueckue BEIMYUHBI: CKOPOCTb JJIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJHBI M YacTOTa CBETa, OJHEPrus W UMNOYIbC (POTOHA, TEepHom
MoJypacrajia, SHeprusl CBSI3M aTOMHBIX SJEp; MPU ONUCAHUU MPABUIBHO
TPakTOBaTh  (PM3UYECKU  CMBICI  HMCHOJB3YEMBIX  BEIMYHUH, HX
0003HAUYECHHS U €IUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONME JAaHHYIO
(U3UYECKYI0 BEJIMYMHY C JPYTUMH BEIMYMHAMHU, BHIYUCIISTH 3HAUCHUE
bu3MYecKoil BETUYUHBI

11.6

Ananmu3upoBarh (pU3MYECKHMEe TPOLECCHl M SBJICHHS, HCIONb3YA
dus3uyeckue  3aKOHBI M NOpUHIUNBL  3akoH  Owma,  3aKOHBI
MIOCJIEZIOBATEIBLHOIO U MapajlIeIbHOTO COEUHEHHUsI TPOBOJHUKOB, 3aKOH
[xoyns — JleHnma, 3akOH DJIEKTPOMarHUTHOM WMHIYKIWH, 3aKOH
IPSMOJIMHENHOIO PaclpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUs CBETA,
3aKOHBI TIPEJIOMJICHHS CBETa, ypaBHeHHE DiHmmelHa s GoTodddekTa,
3aKOH COXpaHCHHA OSHCPIHMH, 3aKOH COXpAaHCHHSA MMITYJIBCA, 3aKOH
COXpaHEHUsl DJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUs MacCOBOTIO
YHCla, MOCTynaTel bopa, 3akoH paJMOaKTHBHOIO pacnaja; MpU 3TOM
pa3nuuaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4yecKoe
BBIPXCHHE U YCIOBHS (TPaHHIIBI, 001aCTH ) TPUMEHUMOCTH

11.7

OnpenensaTs HaNpaBJIEHHE BEKTOpPa WHAYKUIUM MAarHUTHOTO IOJS
IIPOBOJIHUKA C TOKOM, cuJibl Ammnepa u cuibl Jlopenua

11.8

CTpouTh M OMUCKHIBATH N300paXKEHUE, CO3/IaBAEMOE IIOCKUM 3€pPKAJIOM,
TOHKOH JIMH30U
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11.9

BBINOHATE SKCIIEPUMEHTHI IO UCCIICOBAHHUIO (PM3UYCCKUX SIBJICHUH U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX H3MEPEHUU; IPU
3ToM (GOpMyIHpOBaTh TpoOieMy (3agady) H THIOTE3y YdeOHOro
HKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 00OPYIOBAHUS,
MPOBOMTE OIIBIT U (POPMYITUPOBATH BBIBOJIBI

11.10

OcCyIecTBIATh MpsIMbIE U KOCBEHHBIE U3MEPEHUS (DM3UUECKUX BEJIUYUH;
IIPH 3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO M3MEPEHHS M HCIOIb30BaTh
U3BECTHBIEC METObI OLEHKH IIOTPEIHOCTEN U3MEPEHUN

11.11

HccnenoBarh 3aBUCHMOCTH (M3WYECKUX BEIHMYHH C HCIIOJIB30BAHUEM
HPSIMBIX U3MEPEHHU; TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BUJE
TabmuI ¥ rpadUKoB, J1e1aTh BBIBOABI 10 Pe3yJabTaTaM HCCIEI0BaHUS

11.12

Co0mroaTh mpaBuiia 0€301acHOTO TPy/la MPY MTPOBEACHUN UCCIICI0BAHUN
B paMKax Y4eOHOro OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEILCKON |
MIPOEKTHOM EATENEHOCTH C UCIOJIb30BaHUEM H3MEPUTENBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHMS

11.13

Pemate pacu€rHble 3amauu C SBHO 3aJaHHON (DM3MYECKON MOJEIbIO,
HCITONTB3YS (PM3HUCSCKIE 3aKOHBI ¥ TPUHIIHITBI; HA OCHOBE aHAIM3a YCIIOBHUS
3aJa49u BBIOUPATh QU3UUECKYI0 MOJIENb, BBIACTSATH PU3NUECKIE BEITUYUHBI
u QopMynbl, HEOOXOAMMBIE I €€ pelIeHUs, MPOBOIUTH PACUETHl U
OIICHUBATh PEATLHOCTH MOJYICHHOTO 3HAUYCHUS (DM3MUECKON BEITHMYNHBI

11.14

Pemate KayeCTBEHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKU
HENPOTUBOPEUYUBYIO LIETIOYKY DPACCY)KICHUM C ONOPOWM HAa W3Yy4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (DM3UUECKUE SBIICHUS

11.15

Hcnonp3oBaTh NOpHU  pElIEHUHM  Y4eOHBIX  3a7ad  COBPEMEHHBIE
UH(OpPMAIIMOHHBIE TEXHOJNOTMM sl TOHCKAa, CTPYKTYpUPOBaHUS,
MHTEPNPETAlUN M TPEACTABICHHUS Yy4eOHOM M HAyJIHO-TIOMYISIPHON
MHQOpMAIUY, TMOJYYEHHOM M3 pPa3IUYHBIX HCTOUYHHUKOB; KPUTHYECKU
AQHAJIM3UPOBATH MOJIy4aeMyI0 HH(POPMAIIHIO

11.16

06'b$ICHSITB HpI/IHLII/IHBI HGFICTBHSI MallliH, HpI/I60pOB N TCXHHUYCCKHUX
YCTPOKMCTB; pa3nuuaTh YyCJIOBHUS HX O€30IMacHOrO WCIOJB30BaHUS B
IIOBCEIHEBHOMN KU3HU

11.17

[lpuBomuTh TpHUMEpPHl BKIAaJa POCCHUHUCKUX U 3apyOekKHBIX YUEHBIX-
(¢U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOPETUUECKUE 3HAHUS 11O (DM3HKE B ITOBCEIHEBHOM XKU3HU
i olecrieyeHust 0e30mMacHOCTH HpH oOpameHHMH ¢ npubopamu U
TEXHUYECKUMH YCTPOUCTBAMHU, Ul COXPAHEHUS 3J0POBbs U COONIOIEHUS
HOPM 2KOJIOTHYECKOTO IOBEJECHUS B OKPYXKAIOLIEH cpene

11.19

PaGoraTe B rpymne c BBIIOJHEHHEM Pa3IMYHBIX COLIMAIBHBIX pOJIEH,
MJIAHUPOBATH PA0OTy TPYIIIIBI, PAIIMOHATIBHO PACIIPEICIATh 00s3aHHOCTH
U TJIaHUPOBATH JESITEIBHOCTh B HECTAHIAPTHBIX CUTYAIUSX, aJCKBATHO
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OLICHUBATh BKIAJ KaXXIOTO0O U3 YYAaCTHUKOB TPYNIbI B pEIlCHUE
paccMaTpuBaeMoM MpoOIeMbl
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ITPOBEPAEMbIE
10 KJIACC

IQJJEMEHTbBI COAEPKAHUSA

Kon Koxa nposepsiemoro

pasaeJja 3JIECMECHTA

IIpoBepsieMble 3JIeMEHTHI COIePKAHNUS

OU3UKA 1 METO/IbI HAYYHOI'O ITO3HAHUA

®usuka — Hayka O npupoxae. HayuHnsle Merozsl
11 [IO3HAHUS OKPYXKaIOLIEro MUpa. Pons
' DKCIIEPUMEHTAa M TEOPUU B IPOLECCE MO3HAHUS

HNPUPOJBL. DKCIIEPUMEHT B (PU3HKE

MonenupoBanre  (QU3UUECKUX SBJIEHUH U
npoueccoB. Hayunple runoressl. ®dusnueckue
3aKOHBI W TeopHHU. [paHUIBl NPUMEHHUMOCTU
1.2 ¢u3uYecKX 3aKOHOB. I[IpUHIIUIT COOTBETCTBUSL.
Pore w wmecto ¢usukum B QopMHpOBaHUHU
COBPEMEHHOM HAaydyHOHM KApTUHBI MHUpa, B
MPaKTUYECKON AESTEeTbHOCTH JII0IeH

MEXAHUKA

###Part##KNMHEMATHUKA

Mexannyeckoe  nBrkeHne. OTHOCHUTEILHOCTH
211 MexaHuueckoro aBmkeHus. CucremMa OTCYETA.
Tpaexropust

[lepemenenne, CcKOpoCcTh (CpemHSIE CKOpPOCTD,
MTHOBEHHAas CKOPOCTB) u YCKOpEHHUe
2.1.2 MaTepUaIbHOM TOYKM, KX IIPOEKIUH Ha OCHU
cucteMsl koopauHat. CioxeHue nepeMenieHnil u
CJI0)KEHUE CKOPOCTEN

2.1

PaBHOMepHOE " PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBUKCHHE. I'pacdmxn
2.1.3 3aBHCUMOCTU KOOpPJIMHAT, CKOPOCTH, YCKOpPEHUS,
OyTH W TEepPEeMENCHUs] MaTepUAIbHOW TOYKHA OT
BpEMEHHU

CBobOoiHOE MTajieHne. YCKOpeHHue CBOOOIHOTO
HaJCHUS

214

KpusonuHueinoe JIBUKECHUE. PaBHOMEpHOE
915 JBUKCHUE MAaTCPUAIIBHOW TOYKH I10 OKPYKHOCTH.
- YrnoBas CKOpOCTb, JIMHEHHAs CKOpOCTb. llepuon u

yacrora. LleHTpocTpeMuTenbHOEe YCKOpEeHUE

TexHuueckre yCcTpONCTBA: CHUJIOMETp, ABUKCHUE
CHaps/IOB, IIEMTHBIEC U PEMEHHBIE TIepeaaun

2.16
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2.1.7

[Mpaktyeckue paboThl. M3MepeHne MIHOBEHHOMN
ckopoctu. MccnenoBaHue COOTHOIIGHUSI MEXIY
IIYTSIMHU, PO JICHHBIMU TEIOM 3a
MOCJIEeI0BATENbHbBIEC PABHbBIE IPOMEKYTKH BPEMEHU
IpPH PaBHOYCKOPEHHOM JBWXEHUHU C HavaJbHON
CKOPOCTBIO, paBHOW Hy0. M3ydeHue ABHKEHUSA
mapuka B BS3KOM KUAKOCTU. M3ydeHune IBHKEHUs
Tena, OpOIIEHHOTO TOPU30HTAIBHO

##HPar#H# INHAMUKA

2.2.1

IIpunuun ortHocutensHocTH [anunes. Ilepsbiid
3ak0oH HproToHa. HEpuManbHbIE CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpyHIIUNO Cynepno3uiuu Cuil

2.2.3

Bropoii 3akoH HproToHa 17151 MaTepuaabHON TOYKH
B nHepruanbHoi cucteme orcuéra (MCO). Tperuit
3ak0H HbIOTOHA U1 MaTepruabHBIX TOYEK

224

3akoH BceMHUpHOTO TAroTeHus. Cuiia TSHKECTH.
[lepBas kocMuueckasi ckopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akon ['yka

2.2.6

2.2

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIBXEHHS M cuja TpeHus nmokos. Koapduunent
TpeHus. Cuiia COnpoTUBICHUS TP ABUKESHUHU Tela
B JKHJIKOCTH HJIU Ta3e

2.2.7

[TocTymarensHOe W Bpam@TEeIbHOE JIBH)KEHUE
a0COIOTHO TBEPIOTO TETa

2.2.8

MoOMEHT cuabl OTHOCUTENBHO OCH BpPALICHHS.
IIneyo cuitbl. YcnoBus paBHOBECUs TBEPIOTO Tea
B ICO

2.2.9

Texuuyeckue YCTPOUCTBA: MOAUMITHUKY,
JBUKEHHE UCKYCCTBEHHBIX CIIyTHHKOB

2.2.10

[lpaktuueckue paboTbl. M3ydyeHue JBHIKEHUS
Opycka MO HaKIOHHOM IJIOCKOCTH IMOJ JeHCTBUEM
HeCKOJIbKUX cuil. MccnenoBanue 3aBUCMMOCTH CHIT
YIOPYTOCTH, BO3HUKAIONMX B JeQOopMHUPYEMOi
NPYKUHE U PE3MHOBOM 00pasiie, OT BETHMYUHBI UX
nedopmaruu. McciaenoBanue ycaoBU paBHOBECHS
TBEPIOrO TeJla, UMEIOLIETO0 OCh BPAILEHUS

##Par###3AKOHBI COXPAHEHUSA B MEXAHUKE

2.3
2.3.1

NMnynbc ~ maTepuanbHOM  TOYKHA,  CUCTEMBI
MaTepUabHbIX  TOYeK. HWMmynsC  cuibl U
W3MEHEHUE UMITYJIbCA TeJla
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3akoH coxpaneHus umnyiasca B MCO. PeakruBHoe

2.3.2
JIBUKCHUE
2.3.3 Pabota cubl
234 MoOIIHOCTE CUJIBI
535 Kunernueckass »Heprust MaTepHalbHOH TOYKH.
o TeopeMao KHHETHUYECKOH SHEPTHH
[NotennmaneHas sHeprus. [loTeHnManbpHas SHEPTUs
236 YIPYro neGopMUpPOBaHHOM MPYKUHBI.
h [ToreHuuanbHass  JHEprus  Tejda  BOAM3U
MIOBEPXHOCTHU 3eMIIN
[ToTeHunanpHbIe U HETTOTEHIIHABHBIE CUITbI. CBS3b
937 paboOTHl HEMOTEHIMATBHBIX CHJI C H3MEHCHHEM
o MEXaHMUYECKOW OHEPrUM CHCTEMBI Tell. 3aKOH
COXpaHEHUSI MEXaHUUYECKOM dHEPruu
2.3.8 Ynupyrue u Heylpyrue CTOIKHOBEHUS
539 TexHudeckne yCTpOMCTBA: JBUXKEHHUE PaKeT,
o BOJIOMET, KOTIEp, MPY)KUHHBIN MTUACTOJIET
IIpakrnueckue pabotsl.  W3ydyeHue  cBs3U
53.10 CKOpPOCTEH  Tel  Mpu  HEYNpyroM  yraape.

HCCJ’IGI[OB&HI/IG CBA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYISCKOM OHCPIUH TCJIa

MOJIEKVIIAAPHAS ®U3UKA 1 TEPMOJMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUN

3.11

OcCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KAHETUYECKOW TEOpUH. BpOyHOBCKOE IBHKEHHE.
Huddyzus. Xapakrep JBUKEHUS U
B3aMMOJICIICTBHS YaCTHI] BEIIECTBA

3.1.2

Mogenu cTpoeHus ra3oB, KUJAKOCTEH U TBEPABIX
Tel U OOBACHEHHE CBOMCTB BEIECTBA HAa OCHOBE
THUX MOJIETIEH

3.1.3

Macca  MoOJeKyII. KonnuectBo  BemecTna.
[loctrosinnas ABorazpo

3.14

TennoBoe paBHOBecue. Temmeparypa u €€
usmepenue. lllkama temneparyp Llenbcus

3.15

Monens naeansHOro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KHHETUYECKOH TEOPHH HJICaTBEHOTO
rasa

3.16

AOcomntoTHast TemmepaTypa Kak Mepa cCpeaHen
KAHETUYECKOM JHEPIWM TEIUIOBOTO JBHKCHUS
yactuy rasa. lllkama remneparyp KensBuna
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VYpaBuenne Knanelipona — MenzaeneeBa. 3akoH

317 Janprona

["azoBbIe 3aKoHBI. M30MpoIIecChl B HACATBHOM Ta3e
3.1.8 C TIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEpPMa,
u30X0pa, u3obapa

3.1.9 TexHUUYeCKHE YCTPOUCTBA: TEPMOMETP, OapoMETp

[lpaktnueckue  paboTel.  M3mepeHme  Macchl
31.10 BO3JyXa B KIacCHOM KoMHare. MccinenoBaHue
- 3aBUCHMOCTU MEXIy HapaMeTpamMH COCTOSIHHUS

Pa3peKEHHOTO Ta3a

OCHOBbI TEPMOJIMHAMUKHA

TepmoguHamuueckass ~ cucrtema.  BHyTpeHHss
321 SHEPrHs TEPMOIMHAMUYECKOW CHCTEMBI  CIIOCOOBI
e€ U3MEHEHUA

399 KomuuectBo Ttemnotsl u  paborta. BHyTpeHHss
o SHEPIUs OJHOATOMHOIO UJI€AIBHOTO ra3a

Bu bt TETLTONEPEIadH TETLIONPOBOIHOCT,
323 KOHBEKIIMS, M3IyuyeHHe. TelI0EMKOCTh —Tela.
o ViaeneHad TEIUIOEMKOCTh  BEIECTBA.  Pacuér

KOJIMYECTBA TCIIJIOTHI ITPH TCILJIONIEpEaAAyC

IlepBbiii 3akoH TepMoauHaMUKM. [IpumeHeHue
3.24 IIEPBOTO 3aKOHA TEPMOJMHAMUKH K U30IPOLIECCaM.

32 I'padmaeckas nHTEpIIpETanys pabOTHI Ta3a

TennoBble  MaumHbl.  [IpuHOUDBL  JEWCTBUA
TEIUIOBBIX MammH. [IpeoOpa3zoBaHusi PHEPIUH B
3.25 TenjaoBeIXx ManmmHax. Koddduiuent momeznoro
nerictBus (manee — KIIJI) TemnoBod MammHBI.
uxn Kapnao u ero KII/]

Bropoii 3akoH tepMoamHamuku. HeoOparumocTh
3.2.6 MPOIIECCOB B MpHUpOJe. TeIIOBbIC JBUTATEIIH.
DKOJIOTHYECKHE TTPOOIeMbI TEMI0IHEPTETHKH

TexHnueckue YCTPOWCTBA:! JBUTATEIIb
3.2.7 BHYTPEHHETO CropaHHs, OBITOBOW XOJIOAMUIIBHUK,
KOHIUI[MOHEP

[lpaktuueckue paboTel. M3MepeHue ynenbHOM
TEIIOEMKOCTH

3.2.8

#Hi#HPar##AI'PETATHBIE COCTOSHUA BEILIECBA. ®A30BbIE
I[TEPEXO/1bI

3.3 [Tapoo6pasoBanue ¥ KoHjeHcanus. Mcrapenue u
331 KUTICHUE. YJIeNbHasl TEIUIoTa MapooOpa3oBaHMUsL.
3aBHCHMOCTb TEMIIEPATyphl KUTIEHUS OT JaBIeHUs
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3.3.2

AOcomroTHas M OTHOCHUTENbHAA  BJIAXKHOCTH
BO3ayxa. HaceimeHusblil map

3.33

Teépmoe Tteno. Kpucrammmyeckne u amMopdHbIe
Tena. AHU30TPONUS CBOMCTB KpucTa/IoB. XKuakue
kpucTauibl. COBpeMEHHBIE MaTEPHAJIbI

3.34

[InaBiieHue U KpUCTAUIM3ALMUS. Y IeIbHAas TEIUIOTa
nnaBieHus. Cyonumanus

3.35

ypaBHCHI/Ie TEIJIOBOro OalaHca

3.3.6

TexHuyeckue YCTPOUCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHN MTOTY4EHUS
COBPEMEHHBIX MaTe€puajoB, B TOM  4YHUCIE
HAaHOMAaTEpHUaJIOB, U HAHOTEXHOJIIOTHUHU

3.3.7

[Ipaktnueckue paboTsl. M3mepeHue BIaKHOCTU
BO3/yXa

SJIEKTPOAMHAMUKA

4.1

##HPar### O JIEKTPOCTATUKA

411

DJeKTpu3anus Tel. DJIeKTpudeckuid 3apsa. JIBa
BH/JIa DJICKTPUYECCKUX 3apsI0B

41.2

IIpOoBOTHUMKH, AUAIIEKTPUKU U ITOJIYIPOBOJHUKH

4.1.3

3aKOH COXpaHEHUS HJIEKTPHYECKOTO 3apsiia

414

BzanmoperictBue 3apsaoB. 3akoH Kymona

4.1.5

DneKTpuyecKoe noJIe. HanpspxkénnocTs
anekTpuueckoro nossl. IlpuHuun cynepnoznnun.
JInHun HAPSHKEHHOCTH AJIEKTPUYECKOTO OIS

4.1.6

Pabota CHII 3JIEKTPOCTATUUECKOTO M OJIA.
Ilorenimnan. Pa3HocTh ITOTEHIIMAJIOB

4.1.7

HpOBO,Z[HI/IKI/I U JUBJICKTPUKA B TOCTOSHHOM
QJICKTPHUYICCKOM II0JIC. HI/ISHGKTI)I/I‘IGCKaSI
MMpOHNITACMOCTb

4.1.8

OnekrpoémkocTb. KoHaeHcaTop. D1eKTpoEMKOCT b
IIJIOCKOTO KOHJEHCATOpa. DHEprus 3apsHKeHHOIro
KOHJIEHCaTOopa

4.1.9

Texuuyeckue YCTPOMCTBA: 3IIEKTPOCKOII,
AJEKTPOMETP,  DJIEKTPOCTAaTUYECKAas  3allWTa,
3a3eMJIEHUE  JIEKTpONpuOOpoB,  KOHJEHCATOP,
KCEPOKC, CTPYMHBIN IPUHTEP

4.1.10

[Ipakrnueckue paboTHhL. N3mepenne
JIEKTPOEMKOCTH KOHJIEHCATOpPa

4.2

HHHPar##HTITIOCTOSHHBIN DJIEKTPUUECKUIM TOK. TOKU B

PA3JIMYHBIX CPEOAX
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421

YcnoBusa CYLIECTBOBAHUS HOCTOSIHHOTO
anekTpuueckoro Toka. HMcrounwku Toka. Cuia
TOKa. IToCTOSITHHBIN TOK

4.2.2

Hanpsokenue. 3akon Oma [i1st yyacTka Ienu

4.2.3

DJIeKTpUYecKoe COMPOTHUBIIEHUE.  YJEIbHOE
CONPOTHUBJICHUE BEILIECTBA

424

HOCJICIIOBaTeJII)HOG, napamjicjbHOC, CMCHIAHHOC
COCAUHCHHC ITPOBOJJHUKOB

4.2.5

Pabota »nexrpuueckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MonmHOoCTb QJICKTPUYICCKOT'O TOKa

4.2.7

anekrpoABmkymas cuna (manee — DAC) u
BHYTPCHHEE CONPOTHBJICHHE WCTOYHUKA TOKA.
3akoH Oma uia  TOJNHOM  (3aMKHYTOM )
anekTpudeckor 1emnu. Koporkoe 3amblkaHme

4.2.8

DJIEKTPOHHAS MPOBOJUMOCTh TBEPBIX METAJIIOB.
3aBUCUMOCTb  CONPOTUBJICHUS METAJIOB  OT
TeMrieparypsl. CBEpXIpOBOAMMOCTh

4.2.9

Ounekrtpuueckuii TOoK B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[TomynpoBogauku. CoOOCTBEHHass W TPUMECHAs
MIPOBOAMMOCTh MOJIYIIPOBOJHUKOB. CBOMCTBA p-N
nepexoaa. [1omynpoBoAHUKOBBIE TPHOOPHI

4211

DJIeKTpruyYecKuil TOK B JJIEKTPOJIUTAX.
DJIEKTPONUTHYECKAs JUCCOLMALUs. DIIEKTPOIN3

4.2.12

DyekTpuyeckuid ToK B razax. CaMOCTOSITENbHBIN U
HECaMOCTOSITETIbHBIN  pa3psan. PaznuuHble THIIBI
caMocCTosATeIpHOrO paspsaaa. Monuus. [lnazma

4.2.13

TexHuyeckue ycTpoicTBa: aMIIepMETP, BOJIBTMETD,
peocrar, HMCTOYHUKU TOKa,
AJIEKTPOHArpeBaTEIbHbBIE npuoopHl,
AJIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTHUBIIEHU S, BAKYYMHBII O], TEPMUCTOPHI U
($oTOpE3UCTOPHI,  TMOIYNPOBOJHUKOBBIA WO,
rajibBaHuKa

4.2.14

[lpaktuueckue paboThl. M3ydeHune cmemaHHOTO
COEMHEHHUSI PE3UCTOPOB.

W3mepenue OJIC wucTOUHMKA TOKa M €r0
BHYTPEHHETO  compoTuBieHus.  Habmonenue
JJIEKTPONIH3a
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11 KITIACC
Kon Koanposepsiemoro
IIpoBepsieMble 1eMeHTBI CO/le PAKAHUS
paziesia  3JieMeHTa
4 DJIEKTPOJAMHAMUKA
##HPar##H#MATHUTHOE T1OJIE. DJIEKTPOMATHUTHAA MHAYKIMA

431 TlocTossnuEIEe MArdUuTEL. Bzanmonelicteue
MTOCTOSIHHBIX MarHUTOB
MaruuTHoe 1ose. BEeKTop MarHuTHOM MHIYKLIHH.

432 IIpynnun cynepno3unuu. JIMHUM MarHUTHOU
uHaykuuu.  KaptuHa ~ JIMHUHA ~ MarHUTHOU
WHJIYKITUH TTOJIS TOCTOSTHHBIX MAarHUTOB
MarnuTHoe nose npoBoJHHKa ¢ TokoM. KapTuna
JUHUN TIOJS IJTUHHOTO MPSIMOTO MPOBOJHUKA U

4.3.3 3aMKHYTOTO KOJIBLIEBOTO IIPOBOJHUKA, KATYLIKH C
TokoM. OmnweiT Opcrena.  BzaunmopeiictBue
MIPOBOJIHUKOB C TOKOM

434 Cuna Ammnepa, €€ MOy Ib U HalpaBJICHUE
Cuna JlopeHma, e€ Moaylb U HallpaBJICHUE.

4.3.5 JIBr>KeHMe 3apsHPKEHHOW YaCTULBI B OJJTHOPOJIHOM
MarHuTHOM Tone. Pabora cumsl Jlopenna

4.3.6 SIBneHue 3EeKTPOMarHMTHOW WHTyKITUH

4.3 4.3.7 [ToTok BEKTOpa MarHMTHOW UHAYKIIUH

438 OJIC wuHaykuuu. 3aKOH SJIEKTPOMAarHUTHOMH
nnaykunu dapanest
Buxpeoe snekrpudeckoe mosne. DC uHayKIuu

4.3.9 B MPOBOAHUKE, IBMXKYLIEMCSI IIOCTYIATEIbHO B
OJTHOPOJHOM MarHUTHOM IOJIe

4.3.10 [IpaBuino Jlenna

4311 WNnpykruBHoCTh. SBieHue camonnaykuuu. IC
CaMOWHIYKIIUU

4.3.12 OHeprysi MarHUTHOTO TOJIS KATYIIKK C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE TOJIe
TexHuueckue YCTpOMCTBA: IIOCTOSIHHBIE

4314 MarHUThl, DJIEKTPOMArHUTHI, JJIEKTPOABUTATENb,
YCKOPUTEH AJIEMEHTapPHBIX YacTull,
WHIyKITHOHHAS TIeYh
[Ipakrnueckue paboThl. M3ydeHne MarHUTHOTO

4.3.15 MOJIsl KaTyllku ¢ TokoM. HccnenoBanue neiicteus
MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
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HccnenoBanue SABJICHHU A BHGKTpOMaFHHTHOﬁ

WHIYKI[AN
5 KOJIEBAHMS U BOJIHBI
#HHPart##MEXAHUYECKUE U DJIEKTPOMATHUTHBIE KOJIEBAHUSA
KonebaTrenpHas cucrema. CB0OOIHBIC
5.1.1 KoJIeOaHHUsI. IMapmonuueckue KoJIeOaHHSI.

[lepuon, yacroTa, ammiutyaa u gasa KojaeOaHui

512 [IpyxuHHBIN MasTHUK. MaremaTnueckui
o MasTHUK
YpaBHeHUE FApMOHUYECKUX KoJIeOaHU .
5.1.3 Kunematnueckoen JOUHaMHUYECKOE OIUCAHUE
K0J1e0aTeIbHOTO JIBUXKEHUS
IlpeBpaiieHue »HEPruM MpU TAPMOHHYECKH X
514 konebanusx. CBsA3p aMIUIMTYIBl KoJjeOaHUi
o HCXOHOM BETMUYMHBI C aMILTUTYIaMU KoJieOaHu i
€€ CKOPOCTH U YCKOPEHHUS
KoneGarenbHbIit KOHTYP. CBobOoaHble
JJIEKTPOMAarHUTHbBIE KOJIEOAHUST B HUJEAIbHOM
5.1.5 KoJIeOAaTeIbHOM  KOHTYpe. AHAJOTHs MEXIy
MEXaHU4ECKUMHU u AJIEKTPOMArHUTHBIMH
koneOanusmu. @opmyna Tomcona
51 516 3aKkOH COXpaHEHUs DJHEPIMU B UJCAIBHOM

K0JIEOATETbHOM KOHTYpE

BeIHY)K/IEHHBIE ~ MEXaHUYeCKHE  KOJICOaHHSI.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BeIHYXIEHHBIC
AJIEKTPOMAarHUTHBIC KOJICOAHHUSL.

518 [lepemenHbIi TOK. Cunycou1anbHbIH
MIepEeMEHHBIH TOK.
MoumHoCTh EpEMEHHOIO TOKA. AMIUIUTYJHOE U
5.1.9 NEHCTBYIOIEE  3HAYEHUE CUJIbl  TOKa |
HaIPsDKEHUS
Tpanchopmarop. IIpomsBoactBo, mnepepada u
noTpediIeHne AEKTPUYECKOM SHEPIUH.
5110 DKOJIOTHYECKHE PUCKA TPU  TPOU3BOJICTBE
o 3JIEKTPUYECKOM SHEPIUH. Kynerypa
HCIOJIb30BaHUS JIEKTPOIHEPTHH B
IIOBCETHEBHOMW )KM3HHU
5111 Texnuueckue YCTpOMCTBA: ceiicMorpad,
o SJIEKTPUYECKU I 3BOHOK, JIMHHMH 3JIEKTPOIIEPEIad
5112 [pakruueckue paboTHI. HccnenoBanme

3aBUCHUMOCTHU IICpUOJa MaJIbIX KoJIcOaHU rpy3a




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

Ha HHUTUH OT JUIMHBI HUTH U Macchl TIpy3a.
HccnenoBanue mnepeMeHHOro TOKa B LIENH U3
IIOCJIEIOBATENIbHO COEAMHEHHBIX KOHJAEHCATOpa,
KaTyIIKK U PE3UCTOpa

##HPartttMEXAHNYECKUE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, YCIIOBUS
pacrpocTpaHeHusl. [Tepuon. CxopocTb
pacrpocTpaHeHus U JUIMHA BOJHEL. [lonepeunsle
U [IPOJIOJIbHBIE BOJIHBI

5.21

###Par####  Unrtepdepenuuss u  audpaxuus
MEXaHUYECKUX BOJIH

5.2.2

3Byk. CkopocTh 3ByKa. ['pomMKOCTh 3BYyKa.

523 Beicota Tona. TemOp 3ByKa

DJIEKTPOMATHUTHBIC BOJHBL. Y CIIOBHSI H3ITydCHUS
5224 AIEKTPOMATHUTHBIX BOJIH. BsanmHast
o opueHTtanuss BektopoB E, B wmw v B

5.9 3JICKTPOMAarHUTHOM BOJIHE B BAKYyMe€

CBolicTBa HIIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
MpEeNIOMIICHHE,  TOJsipu3anus,  JUpaKius,
unrepdepennusa. CKOpOCTh 3IEKTPOMArHUTHBIX
BOJTH

5.25

[MIxama OJICKTPOMAariHuTHBIX BOJIH. HpI/IMeHeHI/Ie
QJICKTPOMArHUTHBIX BOJIH B TCXHUKE U 6I>ITy

5.2.6

HpI/IHHI/IHI)I pagnocCBA3n )51 TCIJIICBUJCHU .
5.2.7 Panuonoxanus. DIeKTpoOMarHuTHOE 3arpsi3HEHUE
OKpY)KaIOIIeH CpeJIbl

Texauyeckue  YCTPOMCTBA:  My3bIKAJbHBIE
528 MHCTPYMEHTHI, YIbTPa3BYKOBas JMATHOCTHKA B
o TEXHUKE M MEIMIMHE, Pajgap, paauONpHEMHUK,

TEJEeBU30p, aHTeHHA, TenedoH, CBU-meun

H##HPar###OIITUK A

[IpsimonuHeiHOE pacnpoCTpaHEHHE CBETa B
OIHOpPOJHOM cpexe. JIyu ceera

5.3.1

532 OTtpaxxeHue cBeTa. 3aKOHBI OTPaXCHUsS CBETA.
s [MocTpoeHue U300pakeHUH B MIIOCKOM 3epKajie

5.3 533 IIpenomnenue cBera. 3akoHbl MPEIOMIIEHUS
o cBeTa. AOCONIOTHBIN MOKa3aTeNlb MPeIOMIICHUS

Ilonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblii
YroJl MOJIHOTO BHYTPEHHETO OTPAKEHUS

5.34

535 Hucnepcusi cBera. CnokHBIM cocTaB 0eroro
h ceera. I[ser
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5.3.6

Cobuparonme U pacceuBarolme TUH3bI. TOHKAs
nnH3a. POKYCHOE paCCTOSIHUE U ONITUYECKAsI CHJIA
TOHKOW JuH3bl. [locTpoeHune wn300paxkeHU B
coOMparonMX M  pacCceMBAIOLMX  JIMH3AX.
dopMysa TOHKOM JIMH3bL. Y BEIMYEHUE, JaBAEMOE
JINH301

5.3.7

[Ipenensl  NPUMEHMMOCTH  T€OMETPHYECKON
ONTUKH

5.3.8

Wutepdepennus CBeTa. KorepenTtHbie
HCTOYHUKH. Y CIIOBUSI HAOIIOAEHUS MAKCUMYMOB
U MHUHUMYMOB B MHTep(EpEHLIMOHHON KapTHHE
OT JIBYX CHUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.3.9

HNudpaxumst cera. JudpaknuonHas pemETka.
VYcnoBue HaOMIOACHUST TIAaBHBIX MaKCUMyMOB
MpyU TaJeHUH MOHOXPOMATHYECKOTO CBETa Ha

T (PaKIIMOHHYIO PEIIETKY

5.3.10

HOJ'IHpI/IBaI_[I/Iﬂ CBCTa

5.3.11

TexHuueckue  ycTpoilcTBa:  OYKM,  JIyma,
doToanmapar, MPOEKIMOHHBIN ammnapar,
MHUKpPOCKOII, TEJIECKOI, BOJIOKOHHAsI OITHKA,
T (paKIOHHAS PENETKa, MOISPOU]

5.3.12

[Ipaktuueckue paboThl. VM3mepeHue moxaszarens
MIPEJIOMIICHHUSL. HccnenoBanue CBOMCTB
HU300paKeHUH B JIMH3aX. HaOmroneunue
JUCIIEPCUU CBETA

SJIEMEHTHI CHELUAJIBHOM TEOPMU OTHOCUTEJILHOCTU

6.1

I'panuist MIPUMEHUMOCTH KJTIaCCUYECKOM
MEXAHUKH. Iloctynatsl TEOpUHU
OTHOCHUTEJIbHOCTA: WHBAPUAHTHOCTb MOJYNSA
CKOPOCTM  CBE€Ta B  BaKyyMe, IPUHLMII
OTHOCHTEJBHOCTH DWHIITEeHHA

6.2

OTHOCHTEIIFHOCTD OAHOBPEMCHHOCTH.
BaMeHHCHI/Ie BpPCMCHHU U COKPAIICHUEC TJINHBI

6.3

DHeprus U UMIYJIbC CBOOOTHOM YaCTHUITbI

6.4

CBs3p Macchl € DHEPIUEH ¥ HMITYJIbCOM
cBOOOTHOM YaCTUIIBI. DHEPIUs MOKOsI CBOOOTHOM
YaCTHUIbI

KBAHTOBAS ®U3UKA

7.1

#iPar###JIEMEHTBI KBAHTOBOM OIITUKU
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711

®oronbl. Popmyna IlnaHka cBsA3M dHEPrUU
(doTOHa € €ro 4actoToid. DHEpPrusi U HUMITYIIbC

dorona

7.1.2

OtkpeiTHe U  wuccienoBanue Qororddexra.
Omneitel A.I'. CroneroBa. 3akoHbl GoTodhdexra

7.1.3

VYpaBuenue DitnmmeliHa s dorodddekra.
«Kpacnas rpanuna» pororddexra

7.14

Jasnenue ceera. OnbiTel [LH. JleOGeneBa

7.15

XUMHUYECKOE IEVICTBUE CBETA

7.1.6

Texuuueckue yCTpOICTBA: doTo37IEMEHT,
doTomaTuuK, comHeUHas OaTapes, CBETOINO

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OnbiTe Pezepdopaa
10 UCCIIE0OBAHUIO CTPOEHHUS aTOMA.
[Inanerapnas Mmozenb aToMa

7.2.2

[Toctynatet bopa. M3nydenue u mOIJOIEHUE
(OTOHOB MpH MEpexojie aToMa C OJHOTO YPOBHS
sHepruM Ha Jpyroil. Bunel cnexrpoB. Crekrp
YPOBHEW 3HEPTUU aTOMa BOJOPOAA

7.2.3

BonnoBeie cBolicTBa yactuu. Bonnbl ae bpous.
KopnyckynsipHo-BOIHOBOM Jlyaju3M.
Judpaxums 37JeKTPOHOB Ha KpUCTaJIax

7.2.4

CnoHTaHHOE U  BBIHYXKJIEHHOE M3JIy4YCHHE.
YCTpOMCTBO M MPHHITUTI pabOTHI JIazepa

7.2.5

Texauueckue YCTpOMCTBA: CIIEKTPATIbHBIN
aHanu3  (CIEKTPOCKOI),  Jia3ep, KBAHTOBBIN
KOMITBIOTEP

7.2.6

[Ipaktuueckue paboTHI. HaGmonenue
JMHEWYaToro CrieKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl Ha6J'IIO,Z[CHI/I$I )51 perucrpannun
OJIEMEHTAPHBIX YaCTHI]

7.3.2

OTxpbITHE PaJMOaKTUBHOCTH. OnbIThI
Pesepdopra  mo  ONpeeNeHHI0O  COCTaBa
panuoakTuBHOrO M3nmydeHus. CBoiicTBa anb(a-,
Oera-, raMmma-HM3J1y4eHHUsL. Brnusnue
PaarOaKTUBHOCTH Ha KUBbBIC OPTraHU3MbI

7.3.3

OtkpbiTHE TIpOTOHA M HeWTpoHa. HykimoHHas
Mozenb siapa [eiizenbepra — MBaneHnko. 3apsin
spa. MaccoBoe uuncio sapa. M3oronsl




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

7.3.4

Anbda-pacnaa. DJIEKTPOHHBIM W MO3UTPOHHBIN
Oera-pacna. [Namma-usnyyenue. 3aKkoH
PaaoaKTUBHOTIO pacraja

7.3.5

DHeprus CBsA3M HYKJIOHOB B siipe. S1iepHbIe CUJIBI.
Jledexr macchl sapa

7.3.6

Snepusble peakuuu. JleqeHUE U CUHTES sep

7.3.7

SAnepublii  peakrop. TepMOSAECpHBIA  CHUHTE3.
[IpoGneMsl 1 epCeKTUBHI AICPHON IHEPIeTUKY.
OKOJIOTHUUYECKUE aCIEKThI SIEPHOU YHEPreTUKU

7.3.8

DnemeHTapHbIe YacTUllbl. OTKPHITHE TTO3UTPOHA.
OyHAaMEHTAIBHBIE B3aUMOJICHCTBHS

7.3.9

Texnnyeckne ycTpoiicTBa: IO3MMETp, Kamepa
BunbcoHa, sinepHblil peakrop, atToMHasi bomba

7.3.10

[Ipaktuyeckue pabotel. MccnenoBanue TpekoB
gacTu1l (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPO®U3UKU

8.1

Bun 3Bé3nHOTO Heba. Co3Be3nusl, spkue 3BE3BI,

IIJIAHCThI, UX BUJUMOC IBHUXKCHUC

8.2

Conneunas cucrema. [lnanersl 3eMHOM IPYIIIBL.
[InaHeThI-TUTaHTBI U UX CIIYTHUKU, KAPJIUKOBBIE
mitageTel. Manble Tesa COTHEYHON CUCTEMEI

8.3

Connne, gotocdepa u armoctepa. ComHedHas
AKTUBHOCTh

8.4

Hcrounuk sneprun CosHIa ¥ 3BE3]]

3BE37bl, UX OCHOBHBIE XapaKTEpPUCTHUKH: Macca,
CBETUMOCTb,  paaWyC,  TeMIEparypa, 170.4
B3aUMOCB3b. /lnarpaMMa «CIEeKTpabHbIA KIacc
- CBETUMOCTBY. 3BE3 bl [JIABHOM
IIOCJIEOBATEIBHOCTH. 3aBUCUMOCTb <Macca —
CBETHUMOCTB)» JUTSt 3BE3] IJIABHOMN
I10CJIEI0BATEIBHOCTH

8.6

###Par####BHuyTpenHee CTpPOEHHUE 3BE3N.
CoBpemeHHbIE IIPEACTABIICHNUS 0
npoucxoxaeHun U 3pomonun ConHLa u 3BE3N.
DTanbl KU3HU 3BE3]T

8.7

Mneunsiii [yrs — Hama anaktuka. CrniupanbHas
CTpykTypa l'amakTtuku, pacnpeneiieHue 3BE3J,
ra3a u nsun. [lonoxxenue u qeuxenue ConHIa B
lNanmakruke. [Tnockas u chepuyeckas
nojcucteMsl ["anakTuku
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8.8 Tunsl ranakruk. PagvoranakTuku W KBasapbl.
' UépHble ObIpHI B ApaxX TalaKTUK
Bcenennas. Pacumpenune Bcenennoit. 3akoH
XaO6na. Paszberanue ramaktuk. Bospact u
8.9 paguyc BceneHHoM, Teopusa bombiioro B3pbiBa.
Monens «ropsiueit  Bceenennoit». PenukroBoe
U3ITy4eHHE
Macmrrabuast CTPYKTypa Bcenennoti.
8.10 MeraranakTuka. Hepem€nueie  mpoOieMsl
aCTPOHOMHUH
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IMPOBEPSIEMBIE HA EI'D IIO ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOMN
MMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA30OBAHUS

Kon
MPOBEPSIEMOT0
TpeOOBaHuUsI

IIpoBepsieMmble TpeOOBaHUSA K NMPeJIMETHBIM pe3yJIbTaTaM
0CBOEHMS OCHOBHOH 00pa30oBaTeJIbHOM MPOrPaMMbl CpeIHEro
o01ero oopazoBanust

1

ChopMUpOBaHHOCTh YMEHUU pPACIO3HABATH (U3UYCCKHE SIBJICHHS

(mpo1iecchbl) ¥ OOBACHATh UX HA OCHOBE U3YUYE€HHBIX 3aKOHOB

Bnagenue ocHoBoOIONaraOIMHU (I)I/ISI/ILIGCKI/IMI/I IIOHATHUSIMH H

BCIIMUMHAMU, XapPaAKTCPU3YIOIIM MU (bHSI/I‘-ICCKI/IC IpoIeCChI

ChopMUpPOBaHHOCTh YMEHHI MPUMEHSTH 3aKOHBI KIACCHYECKO U
MEXaHUKH,  MOJICKYISIPHOU M3k W TEPMOJUHAMUKH,
3JEKTPOJUHAMUKNA, KBAHTOBOW (M3HMKH JJIsl aHAu3a U OOBSICHEHUS
SABJIGHUM MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3andarb yCIOBUS
(rpaHmIIbI, 00J1ACTH ) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMAaTh
BceoOUmii xapaktep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
UCIIOJIb30BAHMSI YAaCTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3UUECKH e
MpOLIECChl, HCIONB3yS  OCHOBHBIE TIOJNIOKEHHS, 3aKOHBI U

3dKOHOMCPHOCTH

ChopMUpPOBaHHOCTh YMEHUS PA3UYaTh YCIOBHS MPUMEHUMOCTH

Mojienel (pU3nYEeCKUX Te U MPOLECCOB (SIBICHUH)

CdopMHUpOBaHHOCTh YMEHHS pellaTh pacuy€THbIE 3aJayd C SBHO
3a7]aHHOM M HESIBHO 331aHHOM (pU3MYECKON MOJIENbI0: Ha OCHOBAaHUU
aHalu3a YCJIOBUsS BBIOMpPATh (PU3MYECKME MOJENH, OTBEYAOLIIE
TpeOOBaHUSIM  3a/1a4H, IPUMEHSATh (bopmybL, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJaThl  (M3WYECKUX  TEOpUU  TpH
UCIIONb30BAHMM ~ MATEMaTHYECKHMX METOJOB  pEIIeHHsS  3a/ad,
OPOBOANUTH pacyéTbl HAa OCHOBAHWM HWMEIONMXCS  JaHHBIX,
AQHAJIM3UPOBATH PE3YIBTATHl U KOPPEKTHPOBATH METOMBI PEIICHUS C

Y4ETOM ITOIYYEHHBIX PE3YNBTATOB

Pemate xauecTBEHHBbIE 3a7a4M, TpeOyOLUEe MPUMEHEHUS 3HAaHUH U3
pa3HbIX pa3eioB LIKOJIBHOIO Kypca (M3UKH, a TaKKe HMHTErpaluu
3HAaHUM U3 JpPYrUX INPEIMETOB €CTECTBEHHOHAYYHOIO IHMKIA:
BBICTPAUBATh JIOTMYECKYIO ILIENIOYKY pPAaCCyXACHHMI C ONOpod Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (I)I/I3I/I‘-ICCKI/IC SABJICHUA
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Brnagenue  OCHOBHBIMM ~ METOJAaMM  HAY4HOIO IIO3HAHUA,
UCIOJB3YeMbIMH B (PU3MKE: MPOBOJUTH HpPSMblE U KOCBEHHBIE
U3MepeHuss (U3NYECKUX BEJIWYUH, BbIOMpas ONTUMAJIbHBIN CIIOCOO
U3MEPEHUS U UCIIONb3Ys] U3BECTHBIC METObI OLEHKH IOTPEIHOCTEN
U3MEpEeHUi, TPOBOANUTH HCCIEJOBAHUE 3aBUCUMOCTEH (pU3MuecKux
BEJIMYMH C HCIIOJIb30BAaHUEM TMPSAMBIX W3MEPEHUU, OOBSICHSTH
MOJTyd€HHBIE PEe3yJbTaThl, UCIOJB3YS (U3UUYECKUE TCOPHH, 3aKOHBI U
MOHSTHUS, ¥ JIENaTh BBIBOJIBI; COOJIIOATH MpaBuiia 6€301macHoro Tpyaa
IpU IPOBEACHUHU HCCIICIOBAaHU I B paMKaxX y4eOHOTO SKCIIEpUMEHTA U
y4e0HO-HCCIEJ0OBATENBCKON  JEATENBHOCTH €  HMCIOJIb30BaHHEM
nU(POBBIX  M3MEPHUTEIBHBIX  YCTPOWCTB M JIaODOPaTOPHOTO

o0opynoBaHus

CdopMHUpOBaHHOCT, ~YMEHMM  aHAJIM3UpOBaThb M  OLIEHUBATh
HOCTEICTBUS  OBITOBOI M  HPOM3BOJCTBEHHOM JIEATEIBHOCTH
YeJloBeKa, CBSA3aHHOW € (PU3MYECKUMH MPOLECCAMHU, C MO3MIUH
HKOJIOTUYECKONH 0e30MacHOCTH; MPEACTaBICHUI O palrOHaIbHOM
[PUPONOIIOIB30BAHUHU, A TaKKe PpPasyMHOM  HCIOJIB30BaHUU
JOCTHKCHUM HAayKd W TEXHOJOTMH JUIsl JalbHEHINEro pa3BUTUSA

4eJI0BEYECKOTO O0IEeCTBA

OBnageHue pas3nuyuHbBIMU crioco0amMu  paboThl ¢ UHQopmanuei
(U3MYEeCKOrO  COAEpKaHUs C  HCIOJIB30BAHUEM COBPEMEHHBIX
UH(OPMAIIMOHHBIX TEXHOJIOTUMN; pa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIn3a 1 OUCHKU JOCTOBCPHOCTHU nonyqaeMofI I/IH(l)OpMaHI/II/I

10

CpopMUPOBAaHHOCTh YMEHHH TPUMEHSATH OCHOBOIIOJIATAIOIIHE
ACTPOHOMUYECKUE TOHATHS, TEOPHUU W 3aKOHBI IJIs aHalu3a H
00BsICHEHHST (PU3NUYECKUX TPOIECCOB, MPOUCXOANMX Ha 3BE3/1aX, B
3BE3MHBIX CHCTEMaX, B MEKIaJaKTHYECKOM Cpee; JBUKCHUS

HEOECHBIX TEJI, BOJIIOLIMM 3BE311 1 BeeneHHOM
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HNEPEYEHDb DJIEMEHTOB COAEPKAHUSA, IIPOBEPSAEMBIX HA EI'D
1HO ®U3UKE

Kon Kon
pa3nena/r 3JjiemMe IIpoBepsieMblii 3J1IeMEHT CO/Ie PrKAHUSA
eMbl HTa
1 MEXAHHUKA
1.1 KMHEMATHKA
111 MexaHnunueckoe JIBUKEHUE. OTHOCHUTENBHOCTH
o MEXaHU4YeCKoro ABMkeHus. Cucrema oTcuéra
MarepuasnbHas TOUKA.
7 TpacKTOpHA
E& panmyc-BeKkTop:
Pl )= (xle) (e ) =(e)),
TpaeKTOpI,
IIepeMelleHIe: ? by
112 AF =7 (ty)—F(t,) =T, — T, = X
= (Ax. Ay, Az),
yTb.
CroxeHIle HEPEMEII['EHIII“IZ
CxopocTh MaTepruaIbHON TOUKH:
. Ar _,
U=— =7 Z(Ul_.U1_.U_).
.ﬁf Ar—{ . . )
Ax . , ,
v =—| =X/, aHaloru4Ho v, =Yy, v.=Z/
A, o '
1.1.3
CloKeHHe CKOPOCTEll: 0, =0, + 0, -
Brruncnenue nepemenieHus 1 MyTH MaTepHabHON TOYKU
MPU MPSAMOJIUHEHHOM JIBUKEHUH BIIOJIb OCH X IO TpaduKy
3aBUCUMOCTH Vx (1)
1.14
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. . AUD
YCKD[}EHIIE MAaTepPHAIBEHOII TOTKII: a = ﬁ_\_‘ ;
I t—

Au
Hl‘ = -
m Ar—s

I

(

=(v,),". amanorHo a, =(v, ', a.=(v.),

1.1.5

PaBHOMepHOC HpHMOHHHeﬁHOe JABUXXCHHUC!

xX(t) = xg+ Vpyt

Uy (t) — vg, = const

1.1.6

PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE!

-

F-

x(t)=x,+uv rr+ﬂr*'r
- o 0x A

v(t)=uv, +at

a, = const

v~ U.lz.'c =2a,(x;—-x,)

L
HPII JBILKSHINI B O[THOM HAIIPABISHHI IOIVIE S = 1

+

5
i

1.1.7

CBoOomHOE azieHne. YCKOpeHrue CBOOOHOTO TaICHHUSL.

(0] Xo {

JIBu>xeHue Tena, OpOIIEHHOTO MO/ YIJIOM ¢ K TOPU30HTY:
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x(f)=x,+U, t=x,+U,cosa-t

-
-

g, ot
v =y, +UAI+T—1 o T Upsina - r—"T

v.(t)=v,, +g 1 =v,sino— g

=0

=—g =const

[
l
{u (t)=u, =v,cosa
{

o
X
o
=l

¥

1.1.8

KpuBonuneitnoe aBusxenue. J[BUKeHUE MaTepruaibHON
TOYKH IO OKPYKHOCTH.
VYrioBas v TMHENHAs CKOPOCTh TOYKH:

v = wR

IIpu paBHOMEPHOM JBUKEHUH TOUKH T10 OKPYKHOCTH

=—=2
w T v

. LleHTpOCTpEeMUTENIbHOE YCKOPEHUE TOYKH:

v:
auc—f—w R

. IlonHoe yckopeHne MaTtepuaabHON TOUKU

1.1.9

TBépnoe temno. IloctynarensHoe U BpaliaTENbHOE JBUKEHUE

TBEPAOIO TeIa

1.2

TIMHAMUKA

1.2.1

HNuepuumaneubie cucteMbl oTcuéta. [lepBblii 3akoH HproToHA.

[Tpuanun otHOocuTeNnpHOCTH [ anuies

1.2.2

Macca Tena. II1oTHOCTE BeliecTBa:

p=y

1.2.3

Cuua. [IpuHIMI cynepno3uuy CUIL:

- - -

FpaBHoaeﬁCTB = Fl + F2+
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1.2.4

Bropoii 3axkon Herotona: uig matepuansHoi Touku B ICO

-
-

FEF =ma,

Ap = FAt

pu

-

F = const

1.2.5

8
£y £y

Tpetuii 3akoH HproTOHA 11711 MaTEpUATIbHBIX TOUYEK:

>

Fy =—Fy

1.2.6

3akoH BCCMUPHOI'O TATOTCHHA: CHIJIbBI IMPHUTSOKCHUA MCKIAY

TOYEYHBIMHA MACCAMU PaBHBI
mim;

F=6—p

Cunma TSOKECTH. ]_[eHTp TSDKECTH Tella. 3aBHCHMOCTH CHIIBI

TSDKECTH OT BBICOTHI h Haa MMOBCPXHOCTHIO IMJIAHCTHI pagunyCOM

RO:
GMm

M= Ro+ )2

1.2.7

Cuuta ynpyroctu. 3akoH I'yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIbKEHUSL:
Frp = uN
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Cuma TPCHUS ITOKO:

Koaddurnment tpenus

1.2.9

JlaBnenue:

1.3

CTATUKA

13.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpalliCHUA:

M| = Fl, tae | — maeyo cubr

>

F

OTHOCHUTEIBHO  OCH, HIpOXOAAIell  4Yepe3  TOYKYy
MEPIICHIUKYISIPHO PUCYHKY

1.3.2

entp macc Tena. LleHTp Macc cucTemMbl MaTEpUATTBHBIX

TOYCK:

min + mynry+...
my; +my+...

MM,

B OHOPOAHOM IT0JIC TSAKECCTU

(g = const)

LHCHTP MacC TEJIa COBIAAACT C €T0 HECHTPOM TSXKCCTU

133

VYcnosus pasHoBecus TBEpaoro tena B UCO:

(M, +M, +...=0

—

\F,+F,+...=0

3axou Ilackana

JlaBnenue B )xuakocT, mokosieiicsa B MCO:

p =po+ pgh
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3akoH ApxuMmena:

>
>

FApx = —Byprrecn

€CJIM TCJIO U XKXUAKOCTD ITOKOATCA B I/ICO, TO

FApx = ngBbITeCH

VYcnoBue miaBaHus TN

1.4

3AKOHbI COXPAHEHMA B MEXAHUKE

NMnynbc MaTeprualibHOM TOUKU

- -

p=mv

Nmnynec cucreMsl Ten:

P =D +p2+

3aKOH U3MEHEHUS U COXPAHCHUS UMITYJIbCA:
B ICO

-

Ap = A(pl +p2t... ) = FlBHeLLIHAt + FZBHGHIHAt-l_' -

B UCO, eciin
Ap =A(py +p+...) =0

, €CIIH

- -

FlBHeLuH + FZBHeLUH+- .=0

PeaxtuBHOE NBUXKEHNE

F
%

PaboTa cuitbl Ha MasTOM TepeMelCHUH:
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A= |}*:| |.-i'-.}7| -cos aw=F, - Ax

o F

D
MOILHOCTD CHJIBL:

CCJIM 3a BpCMs

145 At
paboTa cuiibl U3MEHSETCS Ha , TO MOITHOCTD CHUJIBI
Ad
P=— =F-v-cosu
At Ar—d)
Kunernueckas sHeprust MaTepuaaibHON TOUKH:
. mv?  p?
MET2 T 2m
1.4.6
3aKOH U3MEHEHHUS KHHETUUECKOW SHEPTUN CHCTEMBI
MaTtepuanbHbIX ToYek: B UCO AEkun = Al + A2 + ...
[lorennuanbHas SHEpPrus:
JUIS IIOTEHIUAIIBHBIX CUIL
A12 = E1n0're1-[u - EZHOTeHu_= AEHOTEHL{
IloreHnmanbHas SHEPIUst MaTepUaIbHON TOUKH B
OJIHOPOJIHOM I10JIE TSDKECTH :
1.4.7 EHOTeHu = mgh

[ToTeHumaneHas 3HEprust ynpyro aeopMHUPOBAHHOTO Teja:

kx?
EHOTeHu = T
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3aKoH U3MCHEHHUS U COXpaHCHUA MeXaHHYeCKOM OHCPIHUH:

Euex = B + Emmm-

148 B IICO AEyex = Agcex nenorenm. cun,
B IICO AE,ex = 0, €CNH Ascex menoresn. cux — 0
1.5 MEXAHUYECKHE KOJIEBAHUA U BOJIHbBI
I'apmonHnueckue  kosnebaHuss ~ MarepUalbHOM  TOYKH.
Amnnutyna u ¢asa konebanuii. Kunematuueckoe onvcanue:
x(f) = Asin( of +o, ).
v () =x.
a(f)=(v,),=—w'x) = a +o'x=0,
IJI€ X - CMEIIEHNE U3 PaBHOBECHSI.
JluHamuueckoe onucaHue:
ma, = —kx,
e
k = mw?
1.5.1 | - O10 3HAUUT, 4TO
F, = —kx.
DHepreTuIecKoe OIHCaHue (3axoH COXpaHEHUs
MEXaHUYECKON PHEPTUn):
fiﬂ+h_:}1qm_ﬁc4 — congt
2 2 2 2
CBs3b aMIUTUTYIBI KOJICOAHWH CMENIEHUS MaTepuaIbHON
TOYKU C aMILTUTYAaMU KoJieOaHUH e€ CKOPOCTH U YCKOPEHHUSL:
Upe =04, a__ =04
[lepuon u yactoTa KoneOaHUM:
2n 1
T = =
(GRRY
1.5.2 [lepyrox Manbix CBOOOAHBIX KOJNICOAHWH MAaTEMAaTHUYECKOTO

MasATHHKa:

T=2?[\/I
E
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Hepnoz[ CBO6OI[HBIX KOJeOaHuH IIPY’KUHHOT'O MasATHUKA:

T=ZHJ”—T
k

153 Brinyxnennbie konebanus. Pezonanc. PesonancHas kpuBas
[lomepeunble U MPOAONBbHBIE  BOJIHBIL. Cxopocth
pacmpoCTpaHEHUsI U JUTHHA BOTHBI:

A=vT = v

154 v
Nnrepdepenuus u audpaxuus BOIH

155 3Byk. CKOpOCTh 3BYKa

2 MOJIEKVIJIIPHASA ®U3UKA. TEPMO/JNHAMUKA
2.1 MOJIEKVJISIPHAA ®U3UKA
Mopenu CcTpoeHHs ra30oB, KUIAKOCTEH U TBEPABIX Tell. IlycTh
TepMOoAMHAMUUeckass cuctemMa (Teno) cocrout u3 N
OJIMHAKOBBIX MOJIEKy/1. Torma KoJMuecTBO BEIIECTBA
N m
T
211 |,
rae
Ny
— 4Kcio ABorajapo, M — macca cucteMsl (Tena),
U
— MOJIIpHAsE Macca BellecTBa

2.1.2 TeroBoe IBMXKEHUE aTOMOB U MOJIEKYJT BEIIECTBA

2.1.3 B3aumonelicTBue yacTHIL BEIIECTBA

2.1.4 Huddy3us. bpoyHoBckoe IBUXKEHUE

2.15 Mozens naeansaoro raza 8 MKT
CBs13p MEXIY JaBICHUEM U CPEIHEN KHHETUUYECKON IHEprueit

2.1.6 MOCTYMAaTEILHOTO TETIOBOTO IBUKEHUS MOJICKY/T HI€aJIbHOTO

raza (ocHoBHoe ypapHeHue MKT):
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- KOHIICHTpAa A MOJICKYJI

rae MO — macca OJTHON MOJIEKYITHI,

n:v

2.1.7

AbcomoTHas Temneparypa: T =t +273K

2.18

CBsi3p  Temmeparypbl Tra3a €O CpeAHEH KHHETHYECKOU

3Hepme171 MMOCTYMAaTCJIbHOTO  TCIIJIOBOIO0  ABHIKCHHUA €TI0

MOJIEKYII:

_f 2

Em__=IW =Ek]‘“
R 2

2.19

YpaBuenue p = nkT

2.1.10

MO}ICJ’IB HACAJIBHOTO I'a3a B TCPMOJUHAMUKE:

(Vpaprenne Merrereera — Kianeipora
| BEIpeuKeHHE /U141 BHYTPeHHEH 3HEPIHH
VpaBHeHNe MeHeneeBa — KiameiipoHa (mpimMeH]

JATICIL):

oV =""RT =vRT =NkT, p=PRL

H K

BrlpakeHne 114 BHYTpPeHHell 3HepTrHil 01HOaTOMHOT

rasa (IprMeHIMBbIe (QOPMET 3aImIIcH):

L‘=%vRT =%}~.FFCT =3 RT —ve,T= %pV

2u

2.1.11

3akoH [[aJ'IBTOHa I AaBJICHUA CMECHU PA3PCIKCHHBIX Ia30B:
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P =D + P2 +...
M3omporieccsl B pa3peXeHHOM ra3e C MOCTOSHHBIM YHCIOM
Mostekysl N (C MOCTOSIHHBIM KOJTMUECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const ,
n3oxopa (V = const):
D _ const
T
nzobapa (p = const):
%
2.1.12 — = const
T
I'padmaeckoe mpeacraBiaeHue uzomnporeccoB Ha pV-, pT- u V-
JarpaMmmax.
OObearHeHHBIN Ia30BbIi 3aKOH:
pV
—- = const
T
JUTSI TOCTOSTHHOTO KOJIMYECTBA BEIIECTBA V.
HaceiienHble ¥ HEHaChIGHHBbIE mapbl. KadecTBeHHas
2113 3aBHCHMOCTD IJIOTHOCTH W JIaBJICHHS HACHIIIICHHOTO I1apa OT
TEMIIepaTypbl, UX HE3aBUCHMOCTh OT 00bEMa HAaCBIIICHHOTO
napa
BiaxxHocTh BO3/myXa.
OTHOCHUTENbHAS BIAKHOCTB!
2114 b= Prapa (T) _ Prapa (1)
- pl—[acmmnapa (T) pHaCbIH_[Hapa(T)
2115 V3MeHeHue arperaTHbIX COCTOSIHUM BEIIECTBA: MCIIAPCHHUE U
KOH/ICH CAIlUsl, KUTICHUE JKUIKOCTH
V3MeHeHue arperaTHbIX COCTOSIHUM BEIIECTBA: TUIABJICHUE U
2.1.16
KpPHUCTAJUTA3AIUS
2.1.17 [TpeoGpazoBanue sHepruu B (ha30BBIX Mepexo1ax
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2.2

TEPMO/JIMHAMUKA
2.2.1 TermioBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTrpeHHss sHEprus
Tennomnepenaya Kak croco0 N3MEHEHUsI BHYTPEHHEH YHEPTHHI
2.2.3 0e3 coBepieHuss paboThl. KOHBEKIUS, TETIONPOBOIHOCTD,
H3IIydeHUe
KonunuecTBo TennoTsI.
VYaenbHast TEMI0EMKOCTh BEITIECTBA C:
2.2.4 0 = cmAT
VYnaensHas Terora napoobpazoBanus L: Q = Lm.
2.2.5 VYaenbHas TEnaoTa riaBjieHus A. Q = Am.
VYnenpHas TEmIoTa cropanus Torausa g: Q = gm
DyieMeHTapHas paboTa B TEPMOJAMHAMUKE:
A =pAV
2.2.6
Beruncnenue pabotel mo rpaduky mporecca Ha pV-
JuarpaMmme
[lepBblil 3aKOH TEPMOJIMHAMUKH :
Q12 =AUp; + A1y = (U, —Up) + Ap
2.2.7
Anmabara:
Q2 =0= 4y, = (U —Uz) =AU,
2.2.8 Bropoii 3akoH TepmoanHaMuku. HeoOpaTimble mporiecch
[IpuHumne! neiicTBus TenaoBbix ManmH. KIT/1:
n= AEELLH:IO'I: _ Qua-r“p _|Qxcrt| -1— |Qxc:lt|
2.2.9 Orare Orare (-
2.2.10 MaxkcumansHoe 3Hauenue KI1JI. [ukn Kapuo:
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Ty — Tia T
I T'l = T]KE!'.‘]-I{.‘- = u: l—ﬂ
Ty Tearp
YpaBHEHUE TEIIOBOTO OanaHca:
2.2.11 Q1 +Q2+0Q3+..=0
3 SJIEKTPOAMHAMUKA
3.1 SJIEKTPMYECKOE I[10OJIE
DnexTpu3anus Ten U e€ MposIBICHUS. DIIEKTPUUECKUI 3aps.
3.1.1 JBa BHAa 3apsga. DJIEMEHTAPHBIN JJIEKTPUUYECKUUA 3aps.
3aKOH COXpaHEHUs JIEKTPUUYECKOTO 3apsiia
BzanmopeiictBue 3apsaaoB. Toueunbie 3apsabpl. 3aKOH
Kynona:
B OJJHOPOJHOM BEILECTBE C TUIJICKTPUIECKON
IIPOHUIIAEMOCTBIO
3.1.2 e
. |- 3 1 {? - {?1
}_,— — ﬁ._ 11 |-IQ_ — mE e
" 4meg, I~
313 Onexrpuueckoe mnose. Ero neiicTBue Ha DSIEKTPUUYECKHE
o 3apsabl
Hanps:k€HHOCTB 2JIEKTPUYECKOTO TOJIS:
* F
QHpOGan?l
[Tone Touewynoro 3apsna:
_ . 4
3.1.4 By =k
OJIHOPOJIHOE ITOJIE:
E = const.
KapTunbl TMHUN HANPSKEHHOCTH ITUX MOJIEN
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3.15

IToTeHManbHOCTD QJICKTPOCTATUYCCKOT'O I10JIA.

Paznocts MOTCHIUAJIOB U HAITPSIKCHUC!

A1z = q(P1 — ¢p2) = —qA¢ = qU.

HOTCHI_[I/IaJ'II)HaH OHCPIruA 3apdaa B IBJIICKTPOCTATHUYCCKOM

II0JIC:

W =q¢p

Ilorenmman OJICKTPOCTATUYCCKOI'O ITOJIA:

p="
T q

CBs3b HaprDKéHHOCTI/I IOJI1 U pa3HOCTU IMOTCHIUAJIOB I

OJTHOPOJIHOTO 3JIeKTpocTatnyeckoro mosst: U = Ed

3.1.6

[IpyHIMI CyNEpIO3UIUY MIEKTPUUECKUX TIOJICH

- - -

E :E1+E2+...,(l):¢1 +¢)2+

3.1.7

IIpoBOAHMKH B 3JIEKTPOCTATUUYECKOM II0JIE.
VYcnoBue paBHOBECH S 3aps/10B: BHYTPU IIPOBOTHUKA

ELt=0

, BHYTPHU U Ha IIOBEPXHOCTH IIPOBOJHUKA (@ = CONSt

3.1.8

Jusnexrpuku B AJIEKTPOCTATUYECKOM noJe.

I[HSHGKTPH‘ICCK&H IMPOHHUITACMOCTb BCIICCTBA €

3.1.9

Konpencarop. DieKTpoéMKOCTh KOHICHCATOPA!

q
C==
U

DJIEKTPOEMKOCTh TIOCKOTO KOHJEHCATOpa:

_€&S c
a o
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Hapa_]meanoe COCAMHCHHNEC KOHACHCATOPOB:

q = ql +QZ+---»U1 = U2 :---:Cnapann_cl +C2+

[TocnenoBaTenbHOE COCTMHEHHUE KOHICHCATOPOB:

3.1.10
U=U, +U 1,1,
T T T e G G
DHeprusi 3apsHKeHHOTO KOHJICHCATOpa:
_qUu _CU%* q*
3.1.11 c =5 =5 =3¢
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cuna Toka:
=2
3.2.1 A | 550
[Tocrosinusii Tok: | = const
Jnst moctosiHHOTO TOKA ( = It
322 YCIoBUS CYIIECTBOBAHUS AJICKTPUICCKOTO TOKA.
o Hanpsoxkenune U u DJIC E
3akon Oma JJis ydyacTka LeMu:
[ = U
3.2.3 =R
DNEeKTpUYECcKOe COIPOTHUBJICHUE. 3aBUCHMOCTD
COIPOTHBJICHUS OJHOPOIHOTO MTPOBOJHUKA OT €r0 JUIUHBI U
vy ceueHUsl. Y IeIbHOE COMMPOTHRIICHUE BEIICCTRA.
- l
R=p=
P
3.25 Uctounuku Toka. 3J]C ncTouHMKa TOKA:
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A CTOPOHHUXCUJT

q

E =

BHyTpeHHee conpoTHBIEHNE HCTOYHHKA TOKA

3.2.6

3axoH OMa 1715 TOJTHOM (3aMKHYTOH) 3JieKTpruuecko nenu: E

= IR + Ir, oTkyna

3.2.7

[MapannenbHOE COeTMHEHUE TPOBOTHUKOB:

I=11+12+..,Ul=U2=.,

1 _ 1.1
Rnapann Rl RZ

HOCJ’IGI[OB&TGJ'IBHOG COCIMHCHUEC ITPOBOJHUKOB!
U=Ul+U2+.,11=12=..,
RHOCJI = Rl + R2+

3.2.8

Pabota snekrpuyeckoro toka: A = |Ut.
3akon [xoynsa — Jlenua:
Q = I?Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

3.2.9

MoiHoCTh OJICKTPUYCCKOI'O TOKA:

Ad
P=— =IU

At Ar—sl)

TennoBast MOLIHOCTb, BbIJIEISIEMAsI HA PE3UCTOPE:




,ﬂ,OKyMEHT noanncaH 3HEKTp0HHOVI noanuncbio.

(=]

P=P*R=—=IU
R

MonHoCTh HCTOYHUKA TOKA:

CBOOOMHBIE  HOCHUTENIM  DJEKTPHUYECKMX  3apsioB B

IIPOBOJHHKAX. MexaHu3MBbI IIPOBOAUMOCTH TBép,I[BIX

3.2.10
METAJIJIOB, PAacTBOPOB M PAacIIaBOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoguuku. [TonynpoBOJHHUKOBBIN MO
3.3 MATHUTHOE IIOJIE
MexaHndeckoe B3aUMOJEHCTBHE MAarHuTOB. MarHuTtHoe
none.  Bekrop MarHUTHOM  HMHAYKIUU. [TpuHLIMI
CYIEPIIO3UIIMY MAaTHUTHBIX MTOJIEH
B =By + By+..
3.3.1 1 2
Jluaun wHAYKUMM MarHuTHOro mnonst. Kaprtuna nuHwmit
UHAYKIIUU MarHUTHOIO oJis I10JI0COBOTO u
MOAKOBOOOPA3HOTO MOCTOSIHHBIX MarH UTOB
OnbiT Opcrena. MarHuTHOE MoJjie IPOBOJHUKA C TOKOM.
332 KaptuHa nuHMI HMHAYKIUMA MAarHUTHOTO IOJS JUIMHHOTO
IIpAMOr0  INPOBOJAHMKA W 3aMKHYTOTO  KOJIBLEBOI'O
IIPOBOJIHUKA, KATYILIKA C TOKOM
Cuita Amnepa, €€ HallpaBJICHUE U BEJINUNHA:
F, = IBlsina
3.3.3 |, rIe o — yroja MexIy HampaBJIeHUEM MIPOBOIHUKA U BEKTOPOM
B
Cuuia Jlopenia, e€ HalpaBJI€HUE U BEIMYHHA:
Frop =l q | vBsina
3.34

rac o — yrojad MExXay BEKTopaMu

-

v
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n

. JIBM>KEHUE 3apsHKEHHOM YacTHUbl B OJHOPOAHOM MAarHUTHOM
moJie

3.4

OJIEKTPOMAI'HUTHAA MHAYKIWA

[ToTok BEeKTOpa MarHUTHOW MHAYKIUH:
® =B, S = BScosa

34.1 F B
34.2 SIBnenue snexrpoMaraiuTHOW MHAYKUMHU. O J1C uHIyKUINn
3aKoH 3JIEKTpOMarHuTHOM MHykuu Papanes:
AD
343 E=——— =’
At At —)
4o
Jz/ y
S/1C MHAYKIUH B IPSMOM TTPOBOJHHUKE IITHHOH |,
JBHXKYLIEMCSI CO CKOPOCTBIO
v
34.4
(AN

B OZJHOPOJITHOM MarHuTHOM mode B:
| E; |= Blvcosa

, TIIe 0L — yroJl Mexay BekTopoM B 1 HopMaibio

>

n
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K IITIOCKOCTH, B KOTOpOfI JICKAT BCKTOPbI

-
>

lnv
; €CIH
l
1
B
, 1
v
TO
| E; |= Blv
345 [IpaBuino Jlenna
WNHyKTUBHOCTB:
L= d
I
346 |,am®=LI
Camounnaykuus. 1C caMOMHAYKINH:
Al
E=-L_| =-LI|
At
DHeprusi MArHUTHOTO TOJISL KATYIIKH C TOKOM:
LI?
3.4.7 W, = -

3.5

SJIEKTPOMAI'HUTHBIE KOJIEBAHMA 1 BOJIHBI

351
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KonebarenbHblit kOHTYp. CBOOOIHBIC 3JIEKTPOMArHUTHBIC
KoJIeOaHUS B HACATLHOM KOJIEOATETbHOM KOHTYPE:

i P " i W

1q(t)=q, sm| et +o,|

AN )

l" o r i ) i !
|I(1)=q,=wq, cos(of+@,) =1__ cos|ot +q,)

®opmyna Tomcona:

T =2nVLC
, OTKyZJa
2m 1
wn=—=—
T VLC

CBsI3p aMILTATY/IBI 3apsi/ia KOHJACHCATOPA C aMIUTUTYIOW CHITBI
TOKa TpH CBOOOJHBIX DIEKTPOMATHUTHBIX KOJIEOAHUSX B

njacajibHOM K0JIE0AaTEIEHOM KOHTYpC:

max

qﬂllﬁ =

L0}

3aKOH COXpaHEHHUs JHEPTrHU B HUJCATHHOM KOJIeOaTeIIbHOM

KOHTYpE:
3.5.2
3.5.3 BeinyxeHHBIC 2JIEKTpOMarHuTHBIE KoJieOaHus. Pe3oHaHc
Ilepemennsiii Tok. Ilpou3BoacTBo, nepenaya u norpedaeHue
AEKTPUYECKON SHEPTUU
354 . . ) .
cus LT CcU- Lr-
+ = e = X = const.
2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.55 S
E1lBlc
356 IIkana 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 IIpsMonnHeHOE paclpocTpaHEHUE CBETa B OJHOPOIHOMN

cpene. Toueunsiii ucrounuk. Jlyd ceera
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3.6.2

3aKOHBI OTpaXCHUs CBCTA.

a=p

ol

S S

3.6.3

[TocTpoenue n3o6paxeHuil B IIIOCKOM 3epKajie

3.6.4

3aKOoHBI IPEJIOMIIEHUS CBETA.

HpeJ'IOMJ'IeHI/Ie CBCTa:

nysina = nysing.

AOCOIOTHBIN MOKa3aTeNb MPEIOMIICHUS:

Cc
Nagec = 1_]

OTHOCUTENBHBIN TOKA3aTENb MPETOMIICHUS:
Ny 1

Nomu = =
1 U2

n

n,
Xop syye B Ipu3Me.
V=V, Mk =Tk
CoOoTHOIIIEHHWE 4YacTOT W COOTHOINCHWE JJIMH BOJH TPHU

nepexoac MOHOXpOMATHYECKOro CBE€Ta 4YE€pEe3 TIpaHUIYy

pa3aciia IBYX OIITHYCCKUX CPEHO:

3.6.5

ny<n, ny

Oyp

Ilos1HOE BHYTpEHHEE OTpaKEHNUE.
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HpeﬂeanHﬁ YI'OJI ITOJIHOTO BHYTPCHHETO OTPAKCHUS:

1 n,;

Noru nq

Sinay, =

3.6.6

CobOuparonie W pacceuBaroIMe JHUH3bI. TOHKas JHH3A.

DOKYCHOE PacCTOSHHE M OMTHUYECKAs CHJIa TOHKOM JIMH3BI:

D_1
" F

3.6.7

dopMysna TOHKOMN JTUH3BI:

+

ISTE
=
| =

VBenuuenue, JaBaeMoe JIMH30M:

h 1fl
F:—:—
H d

F\ h
f

o

B ciywae paccenBaromen JIMH3BL:

3.6.8

1
DO0=F=—=0
D )

T =

h |fl
—="
H™ d

XoJ dyda, IpOLIEAEro JUH3Y MO NPOU3BOJIBHBIM YIJIOM K

e€ TaBHOM omnTHYeckod ocu. [locTpoeHne H300paKeHUI
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TOYKHM KU OTPC3Ka HpHMOﬁ B CO6I/IpaI-OH_[I/IX Hu paCCCuBarOIM X

JIMH3aX U UX CUCTEMax

doroanmnapar kak ontuyeckuit mpubop. ['ma3 kak onTrueckas

3.6.9
cucreMa
Wnrepdepenmust ceera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaOIIOACHUS MaKCHMYMOB u MHUHHMYMOB B
UHTePPEPCHIIMOHHOW  KapTUHE OT JBYX CHH(A3HBIX
KOTePEHTHBIX UCTOYHHKOB:

3.6. ﬁ
2.
MAKCHMYMBI — A=2m—, m=0x1.x2.£3
v
MITHIIMYMET — $=[2?3r+1_]:_. m=0+£1,£2 +£3 _
Hudpaxumss cBera. [udpakumonHas pemETka. YcIoBHE
HaONIO/IEHUsI TJIaBHBIX MAaKCMMyMOB TIpH  HOPMaJbHOM
MaJeHUd MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJTHBI A Ha
emETKy ¢ meprojom d:
3611 | ToENR
dsing,, =mim=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM JIVYAJIN3M

4.1.1 I'mnote3a M. [Tnanka o kBanTax. ®opmyna [lnanka: E = hv

®otoHbl. JHeprus GoToHA:
E=hv = he _
=hv =—-=pc

4.1.2

Nmnynse doToHa:
_E _hw h
p= c ¢ A
4.1.3 dotordpdexr. OmbiTel A.I'. CToseroBa. 3akoHbl orodddexra
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YpaBuenue DitnurreitHa ans gorodddexra:

Eporona = ABbIX0Ja + E\pumax,

rae ,
hc
Ec])orrm-[a =hv = 7!
4.1.4
hc
ABbeoga = thp = /1_}<p
muv?
Evummax = %{ = eUsa
JlaBnenue cBera.
4.1.5 JlaBieHune cBeTa Ha IMOJHOCTHIO OTPAXKAIOIIYI0 TOBEPXHOCTh U
Ha MOJHOCTBIO MONIOMAIOIIYI0 TTOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [Inanerapuas Moaenb aTomMa
[Moctynatet bBopa. U3nyuenue u mornomenne GoTOHOB MPHU
Iepexo/ie aTomMa C OJTHOTO YPOBHS DHEPTUU HA JPYTOM:
he
4'2'2 rIiII""IIIF.I‘JH = -_ = |EH - 'EF.I‘J
Y
JInnenyarsie ClIEKTPHI.
CrnekTp ypoBHEM 2HEpPTruU aTOMa BOJOPOA:
J-‘I'-'-:rr = —‘u ”=1.'- 2.‘-3; -
-
4.3 OU3MKA ATOMHOI'O APA
131 Hyxnonnas monens sinpa I'eifzenOepra — MBanenko. 3apsin

sapa. MaccoBoe uunciio sipa. M3oronbt
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4.3.2

PanmoakTuBHOCTS.
Anbga-pacnan;

bera-pacnan.

DnekTpoHHBIH B-pacma:

A A 0 —_—
zX2zY + je+v,

[Mo3utponusIit B-pacma:
XAV + Je+v,

I'amma-usnydenue

4.3.3

3akoH pPaarOaKTUBHOI'O pacraaa:

—t
N(t) = Ny * 2T

HYCTB M — Macca paauOaKTUBHOI'O BEILICCTBA. Torma

-t
m(t) =my*2T

4.3.4

Snepublie peakuuu. JlereHne u CUHTES SAEP
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