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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOKCHHM W TpeOOBaHWUW K pe3yJbTaTaM OCBOCHHUS
OCHOBHOW 00Opa3oBarenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TaKkKe ¢ y4€ToMm QenepaibHOi paboueil mporpaMmbsl BoctiuTanus W KoHmenmmn
npenoaaBanus yaeoHoro mpeamMera «Pu3nuka» B 00pa30BaTEIbHBIX OPraHU3AIHIX
Poccuiickoii ~ @enepanuu,  peaqu3ylOIIMX  OCHOBHBIE  00Opa30BaTelIbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeNbLHOE MPEIMETHOE COACPIKAHNUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATEILHOCTh U3YUEHHUS TEM M pa3ieioB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3CH,
JOTUKH y4eOHOTO TpOIlecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarOIIMXCA.
[Iporpamma mo ¢Qusuke Aa€T TpenCTaBICHUE O IIENAX, COJACpPNKAHUHU, OOIIen
CTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOlIUXCS CpeACTBAMU
yaebHoro npenmMera «Pusnkay Ha yriIyOJIEHHOM YpOBHE.

N3yuenne xypca ¢usukum yriayOJEHHOTO YPOBHS TO3BOJSIET PEATH30BATh
3amauu MpopeCCHOHAIIBHON OpUEHTAIINH, HAMIPABJICHO HAa CO3JaHUE YCIOBHUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
00yYaromuMcs, KOTOpbIE HEOOXOIUMBI [Jisi TMPOJOJDKCHHS O00pa3oBaHUs B
OopraHu3alusXx HNpo(ecCHOHANBHOTO O00pa30BaHUd M0 Pa3JIMYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme 1o (¢u3MKe ONpEeAeNArOTCsS IJIaHUPYEMble Pe3yIbTaThl
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CpPEHEro 0o01ero oopa3oBaHusi: JIUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaIMeTHble (Ha  yrnyOnéHHoM  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOWM sl pa3pabOTKu TpeOOBAHM K JIMYHOCTHBIM,
METAnpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroIINXCS, OCBOUBIIHUX
nporpaMmy 1o (QU3MKE HAa YPOBHE CpeAHEero oO0miero oOpa3oBaHus Ha
yIriyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3uKe BKIIOYAET:

IUTAHUPYEMbIE pe3ybTaThl OCBOCHHUS Kypca (GU3MKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEIMETHBIE PE3YJILTATHI 110 T0JIaM 00YUYEHUS;

cozepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3KKe HMEET NPUMEPHBI XapakTep M MOXKET OBITh
UCTIOJb30BaHa YUYUTENSIMHU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX PAO0YHNX MPOrpamMM.

[Tporpamma 1o (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
MPENIOCTaBISET BO3MOXHOCTH [UJISl peaTu3allMi  Pa3IUYHBIX METOJIUYECKHUX
MOJIXO/IOB K TMpernojiaBaHuio (U3MKU Ha YriayOJIEHHOM YPOBHE MpPH YCIOBUU
COXpaHEHHUs 0053aTeNFHON YaCTH COACPKaHUS Kypca.
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®duznka Kak Hayka o HambOosiee OOHIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBe y4eOHOTo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatonieM Mupe. LIKoapHbII Kypc GU3HKK — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PHU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeInIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, MOJIyYEHHs] HOBBIX MaTepUajoB C 3aJaHHBIMHU CBoiicTBaMu. M3yueHue
(¢U3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAyYHOMH
KapTUHBI MHUpa oOyuaromierocsi, B GOpMHUpPOBAHUE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 TO3HAHUSI PY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca pu3KKN Ha YpOBHE CpeIHETO 00IIero o0pa3oBaHus MOJI0KEH
pAI uael, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIBI €r0 OCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEW KypcC SBISETCS JIOTHUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3iejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (u3uueckux Teopuil. Bemymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM oOOIIecTBa, a TaKke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU ITpoOIeMamMu.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO yPOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTrcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOICTBa, U
TE€XHOJIOTHUH.

Hoea 3konocuzauyuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
colepKaHMUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JieM palliOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKOM 0€301MacHOCTH.

OcBoeHue coJiep>kaHusi MPOTrpaMMBbl MO (HU3HKE JOHKHO ObITH TOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO nmoaxoaa. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCMOJIb30BAHUM CAMOCTOATEIBHOIO 3KCIEPUMEHTA KAK
MIOCTOSIHHO JIeHCTBYIoIEro ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO OSKCIIEPUMEHTA,
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BKJIFOYAIOUIETO (DPOHTAJIbHbIE YYEHMUYECKHUE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, JjabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
IBa cmocoba peanuzanuy  (QU3MYECKOro TpakTHKyma. B mepBoMm ciydae
IPAKTUKYM NpoBoAUTCs 100 B KoHue 10 m 11 kmaccos, 1Mb0 mocie nepBoro u
BTOPOTO TIONYTOAWN B KaXJIOM M3 O3THUX KiaccoB. Brtopoit cmocod — 310
UHTErpanus padoT NpPAKTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboT, KOTOpbHIE
MPOBOJIATCS B Mpoliecce u3yueHus paszzaena (temsl). [lpu 3tom mox pabGoramu
NPaKTHKyMa TIOHUMAETCsl CaMOCTOSATEIbHOE HMCCIET0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 TOIAroBO HHCTPYKIIHH.

B nporpamme 1o (¢u3Mke cucTeMa YYEHHYECKOrOo H3KCIEpUMEHTa,
7ab0paTOpHBIX pabOT W MpaKTUKyMa MpeACTaBlIeHa €IMHBbIM mnepeuHeM. Bridop
TEMATHKU JI1 STUX BHUJOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISAETCS
y4acTHUKaMHU 00pa30BaTeIHHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOypPOYHOTO
IUTAHUPOBAHUST W OCHaleHus kKaOuHera ¢usuku. [Ipm sToM obecnedymBaeTcs
OBJIaJICHME OOYYaIOUIMMHCS YMEHUSMU T[POBOJUTH TNPSAMbIE U KOCBEHHbBIE
U3MEpPEHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHHWE yAENAETCS PEIICHUIO PACUETHBIX M KAa4eCTBEHHBIX
3anad. [Ipu 3TOM Anst pacy€THBIX 3aja4 MPUOPUTETOM SBIISIOTCS 33Jla4H C SIBHO
3aJIaHHOM M HESBHO 33JlaHHOW (hPU3MUECKOM MOJIEINbI0, TTO3BOJISIFOIINE MTPUMEHSTD
U3yYCHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTrO paszjelia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUNA U3 Pa3HBIX pa3/enoB. [[1s kauecTBEHHBIX 3a7ad
IPUOPUTETOM SIBIISIOTCA 3afaHusi Ha OOBACHEHHUE/TIpe/cKa3aHhue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyrolue BrIOOpa
bu3HYecKoi MOJIENH JIJIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOro TMpolecca Kypc (PU3MKUA yriIyOJaE€HHOTO
YPOBHS Ha YPOBHE CpPeIHEro 00IIero oopa3oBaHus JOJKEH U3y4aThCsl B YCIOBHIX
npenMeTHoro kabunera. B kaOuHere GU3HKKM JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe OO0OpyJOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MPOrpaMme IO
(bu3MKe YYEHUUYECKUX ONBITOB, JIA0OPATOPHBIX pabOT M pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanlMoHHOEe  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAaHOBKY
NIEPEYUCIICHHBIX B TIporpaMme 10 (M3HKE KIIOUYEBBIX JEMOHCTpAIUi AJis
UCCIICJIOBAHMSI ~M3yYaeMbIX SIBICHHMA ©  TPOIECCOB, OMIMPHUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE IS YUYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére
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OJIHOTO KOMIUJIEKTa Ha JBYX oOOydJarommxcsi. TeMaTH4ecKHue KOMIUIEKThI
7a00paTOPHOTO O00OPYAOBaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX INPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJI€ HIU(POBBIX J1a0OPATOPHUIA.

OCHOBHBIMHU TIEJISIMU U3yYEeHHS (PUZUKHU B 00111eM 00pa30BAHUH SIBIISTIOTCS

dbopMHpoBaHWE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTyaJlIbHBIX ©  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOje MO3HaHus U (hopMHupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHUs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrue YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHUU U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHUpoBaHUE TPEACTABICHUA O pONM (PU3UKU JJIs PA3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUIM 0 BO3MOXHBIX  cdepax Oynyen
npo(ecCHOHaNBHON ACATENBPHOCTH, CBSI3aHHBIX C (U3UKOW, TOATOTOBKA K
JalbHelIeMy 0Oy4eHHUIO B 3TOM HaIlPaBIICHUU.

JlocTikeHue STUX Ienield obecreunBaeTcsl pelIeHueM CISAYIOIMMUX 3a/1a4d B
npolecce u3yueHus Kypca GU3HKU Ha YpPOBHE CPEIHET0 00IIero o0pa3oBaHus:

IpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKy,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(YU3UKY;

dbopMHUpOBaHKE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUS I O0BSICHEHUS
bu3nuecKux SIBICHUI B MPUPOJAE W JUISl NPUHITHS NPAKTUYECKUX DEIICHUN B
MIOBCEHEBHOM JKH3HHU;

OCBOEHHE CIIOCOOOB pEIICHHs Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢u3nyeckoil Monenblo, 3a/ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHuE
dbu3nueckoil MOJENH, aJeKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3ajiay
UHKEHEPHOT'O XapaKTepa;

NOHUMaHuEe (U3MYECKUX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIHMSHUS Ha OKPYKAIOLIYIO CPELY;

OBJIAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W MPOBEIACHUS
bu3MUecKMX HSKCIEPUMEHTOB, aHalIM3a W MHTEpHpeTauuud UH(opmanuu,
onpeaeneHus JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3[JaHHE YCJIOBUU JUISl PA3BUTHS YMEHUU IPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;
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pa3BuTHE MHTEpeca K chepaM npodheccCuoHATBHOM A TENbHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yrinyOnéHHBbIA YpPOBEHBb
u3ydeHus yuyeOHoro mpeamera «®Dusmkay Ha ypOBHE CpEIHETO O0OIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYAIOMIMMHUCS, TUIAHUPYIOMIMMHU TPOJIOJDKEHNE
00pa3oBaHusI MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriayOnéHHBIN ypOBEHb) HA YPOBHE CPEHETO OOLIETO
obpazoBanust orBoauTcst 340 vyacon: B 10 kmacce — 170 yacoB (5 yacoB B HEIENIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEACIIO).

[Ipenyaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
pPOBEICHUS JTA0OPATOPHBIX PaObOT M OMBITOB € YYETOM HMHAWBHAYaIbHBIX
0COOEHHOCTEHN 00yYarOIMNXCS.
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COJEPXKXAHUME OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA NMO3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTalnbHasg HayKa o npupoje. HayuHslid MeTo mo3HaHUA U
METOJIbI UCCIIETOBAaHUS (PU3NUECKUX SBIICHUN.

DKCIepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
AKCIIEPUMEHT B (PU3HKe.

CnocoObl u3mepeHus (GU3UYECKUX BEIUYUH (AHAJIOTOBBIE W LUQPOBBIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemmHocTrt  w3MepeHuit  Qusnyeckux  BenwuuH  (aOCONMIOTHASs U
OTHOCHUTEJIbHAs).

MopenupoBanue (pU3NYECKUX SBJICHUM M MPOLIECCOB (MaTepuaibHas TOYKA,
a0OCOJIIOTHO TBEpPJIOE TENO, HJealibHAs KUJKOCTh, HWJCAIbHBIA Ta3, TOYECUHBIN
3apsan). ['unore3a. @U3nYECKUil 3aKOH, TPAHULBI €r0 NpUMEHUMOCTH. Du3nueckas
TEOPHS.

Pons u Mecro ¢usuku B (HOPMHUPOBAHUM COBPEMEHHOW HAay4YHOU KapTHHBI
MHUpa, B MPAKTUYECKOUN 1eATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKkmuKym.

N3Mepenue cuibl TOKa W HAOpsDKEHUST B LENH TOCTOSIHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HM(ppoBoi naboparopueit o ¢usuke. [Ipumepsl usmepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra.

[Ipsimas 1 oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BekTop MaTepHaqbHOM TOYKH, €ro MIPOEKIMH Ha OCH CHCTEMBI
KoopauHar. Tpaekropusi.

[lepemernienue, CKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKLIHUH HAa OCH CHUCTEMbI KOOpPJIMHAT.
CiioxeHne nepeMenieHui 1 CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUKEHNE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTE€PUAIbHOM TOUYKU OT BPEMEHHU U HX
rpad UK.

CBobOosHOe majeHue. YCKOpeHue cBOOOIHOro majeHus. J[BuxkeHue Tena,
OpOILIEHHOI0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS MaTepUaIbHON TOYKHA OT BPEMEHU U UX TpauKu.
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KpuBonuuenHnoe  aBukeHue. JIBMKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaieHus.
[lenTpocTpeMuTeabHOEe (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIBHOM TOUKHU.

TexHuyeckre yCTpPOIICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JNBIJKCHUE CHApsAIOB, LIEMHbIE, MIECTEpEHYATbIE U PpEMEHHBIE NEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogens cuctembl OTCUETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CniocoObl uccie10BaHusl IBHXKCHHM.

WnnmrocTpanust npeaenbHoro nepexo/ia i \BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanye NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.

Hanpasnenue ckopocTu mpu ABMKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUH, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
T€Ja B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3yueHne HEpaBHOMEPHOIO JABUKEHHUS C LEIbI0 OMNpPEEICHUS MTHOBEHHOU
CKOPOCTH.

N3Mepenne yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUsA (pexoMeHI0BaHO
UCIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUn).

N3yuenune paBwKeHUs Tenla, OpOIIEHHOro Tropu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O TMPSMOW MPOMOPLUMOHAIBHOM 3aBUCHUMOCTH MEXIY JaIbHOCTHIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IIOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH Tepuojaa oOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.
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[Iepspii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocuTenbHOCTH ["anmunes. HeunepuuanbHbie cucTteMbl oTcuéra (OmpenaeseHue,
IpPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepro3uiuu CUil.

Bropoii 3akoH HeroToHa AJ1s1 MarepuaibHONU TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MacCCBI.

Cuna TskecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJEHUS OT BBICOTHI
Ha/J TOBEPXHOCTHIO IUIAHETBI W OT reorpapuyeckoid IMUPOTHL. JIBMO>KEHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttenma, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHSI CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koaddunment tpenus. Cuiia CONpOTHUBICHUS TNPU JBWKEHUU Tejla B
KUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKEHHS.

Jasnenune. ['mapocratnueckoe nasnenue. Cuna Apxumena.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IMOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGntonenue nBukeHUs Tl B MHEPLUUAIBHBIX M HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpuHIKT OTHOCUTENBHOCTH.

Kauenne pnByx UOWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOJCHCTBYIOLIEM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B NHEPLHHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

H3mepenune macc no B3auMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U aJCHUN.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHME CHJI TPEHMSI IOKOSI, KAUEHHSI U CKOJIBYKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne paBHOJEHUCTBYIONIEH CUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3I O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.
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HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

N3ydyeHne ABMKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
NErKuii OJOK.

N3mepenne xoddduiineHta TpeHHs MO BEIWYUHE YTIIOBOro Koddduimenta
3aBucuMoctu Fp(N).

NccnenoBanue nBmxeHUs: OpycKa M0 HAKJIOHHOW IMIJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUSI.

N3ydenune nBuKeHUs rpy3a Ha Baly ¢ TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHoe Teno. [locTymarenbHoe W BpallaTeIbHOE JIBUXKEHUE
TBEPAOro Tena. MOMEHT CWIIBI OTHOCUTENIBHO OCH BpaiueHus. I[limedo cuibl.
CroxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IPOLECCH: KPOHILUTENH,
CTPOUTEIIbHBIN KpaH, pelI€TYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsl paBHOBECHUSL.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOILIETO TUIOMIAlb OMOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc MmaTepuaabHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPaA MacCC.

Nmnynece criibl 1 ©'3MEHEHUE UMITYJIBCA TETA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MoMeHT umIynbca MarepualbHOM TOuYkHW. IlpencraBieHne 0 COXpaHEHUH
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISX.

PaGota cunpl Ha MaJioM M Ha KOHEYHOM TniepemerneHuu. [ 'paduueckoe
pecTaBlIeHne paboThI CHIIBI.

MOIIIHOCTH CHUJIBL.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.
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[loreHnManbHBlE W HENOTECHUMAIbHbIE CWIBL. lloTeHnManbHas >HeEprus.
[ToTennmanbHas 3Heprusi ynpyro nepopmupoBaHHOM NpyskuHbl. [loTeHUMambHas
JHEprus Tena B OJHOPOJHOM TIpaBUTALMOHHOM mnoJje. lloTreHuumanbHass sHeprus
Teda B TPABUTALIMOHHOM I0JI€ OJTHOPOJHOTO I1apa (BHYTpH U BHe miapa). Bropas
KOCMMYECKAast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsizb pabOThl HEMOTEHIMAJIBHBIX CHWJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyIUd [ WICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHUCTONET, THPOCKON, (QUIypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHNE.

HN3mepenne MOIHOCTH CUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPILIEHUH PadOTHI.

B3auMHble mnpeBpanieHUs KMHETUYECKOW W ITOTCHIMAJIbHOW SHEPTHM NHpPHU
JNEUCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEePIruM NMpu CBOOOTHOM MaJICHHH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepenne nmnyiibca Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU 3JIEKTPOMOOMIIE M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanue coxpaHeHHsI UMITYJIbCA ITPU yIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbHOW YHEPTUH MPY>KUHBI ¢ pabOTOM CHUIIbI
TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS MPHU ABMKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pu3UKa U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopul.

OCHOBHbIE TOJOXKEHUA MOJIEKYJIsIpHO-KMHeTnYeckon Tteopun (MKT), ux
onbiTHOe oOocHOoBaHue. Jluddysus. bpoyHoBckoe naBMxkeHHe. XapakTep
JIBWKECHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenn CTpOEHHs TIa3oB,
KHUAKOCTEH U TBEPIBIX Tl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX
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Mozeneil. Macca u pazMepbl Monekyd (atomoB). KonuyecTBO BeliecTBa.
[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkana
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJEKYJSIPHO-KHHETUYECKONM TEOPUU: YaCTHULbI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcontoTHas
temrneparypa (mkaia temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B

UJeaTbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe
IpeCTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0Pa, H300apa.

CBsi3p  MEXIy JaBJICHUEM M  CpPEAHEH  KUHETUYECKOW  HJHEprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJIE€abHOTrO ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOpUH UJICATIBHOTO Ta3a).

CBs13b a0COFOTHOM TeMMEepaTypbl TEPMOJIMHAMUYECKONW CHUCTEMBI CO CpeTHEN
KUHETHUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUSA €€ YaCTHIL.

TexHu4yeckre yCTPONCTBA W TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoIy4YeHue HaHOMaTEPUaJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTHUL] BELIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUS.

Juddy3us :KUIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYIJI.

Moaenu KpucTauinuyeCKuX pemeEToK.

HabGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKkmuKym.

HUccnegoBanne mporecca yCTAHOBJIEHUS TEIUIOBOTO PABHOBECHS NP
TEMII000MEHE MEXKTY TOPSUYEH M XOJIOAHOU BOJIOM.

N3yuenne wuzoTepMuueckoro mnpouecca (PEeKOMEHJIOBAHO HCIOJIb30BaHUE
rdpoBoii 1abopatopun).

N3yuyeHnne n30XopHOTO Mporecca.

N3ydenune nzobapHOTO Mporiecca.

IIpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHMYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHHE napaMmeTpsl. [lapamerpsr
TEPMOJIMHAMHUYECKON CUCTEMBI KAK CPEIHUE 3HAYCHHS BEJIMYHUH, OINUCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.
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HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PEAKCALIMS
TEPMOAUHAMHYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopene wuaeampHOro ra3a B TEPMOJWHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—Kitaneipona u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYci10BUSL TPUMEHUMOCTH 3TOW MOJICNIM: HU3Kasi KOHUEHTPALMs YACTHL], BBICOKHE
TeMIeparypel. BeipaxkeHue 1uisi BHyTpEHHEW dHEPTUU OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBa3ucratnueckue u HECTaTHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOauHAMUKe. Beraucienne paboTsl 1Mo rpaduky
npouecca Ha pV-auarpaMmme.

Teronepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cuUCTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIJIONPOBOHOCTD, U3IyUYCHHE.

KomnuectBo Temmorel. TemnoéMmkocTs Tena. YaenpHas © - MOJSPHAS
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
ToruiuBa. Pacu€r konmMuecTBa TEIUIOTHI Mpu Temnonepenaye. [lonsrue o0
aauabaTHOM IpoIlecce.

IlepBblii 3aKOH TEpMOAMHAMMKH. BHyTpeHHsAs odHeprusa. KommdecTtso
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHWS  BHYTPEHHEH  DHEpruu
TEPMOJNHAMHYECKON CUCTEMBL.

Bropoii 3akoH TEpMOAMHAMUKH Ui PABHOBECHBIX IPOLECCOB: YeEpe3
3aIJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
€AMHCTBEHHAs aauabarta. AOCONIOTHAS TeMIepaTypa.

Bropoil 3akOH TEpMOAMHAMMKM Ui HEPABHOBECHBIX  IIPOLECCOB:
HEBO3MOYKHO TIEpe/IaTh TEIIOTY OT 0oJiee XOJIOJHOTO Teja K Oojee HarpeToMy 6e3
komneHcanuu (Knaysuyc). HeobpatumocTs IpUpOIHBIX MPOIECCOB.

[Tpunnune! neictus TeroBbix MamuH. KII/I.

MakcumansHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl MCIIOJIb30BAHUS TEIUIOBBIX ABUrarenci. TeruioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHnueckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOJUIbHUK,
KOHJIUIIMOHEP, AW3EJbHBIM W KapOWOpaTOpHBIA ABUTraTENU, MmapoBas TypOuHA,
MOJy4YEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUYECKOTO TOTIUBA JIJIs
BBIPAOOTKHU «TETUIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune Temneparypsl pu aanadbaTtndeckoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Onepatop 340 000 "KomnaHus "TeH3op" ———

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO
4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




CriocoObl U3BMEHEHHS! BHYTPEHHEH SHEPTHH.

UccnenoBanue annadbaTHOTO TIpoliecca.

KomnbroTepHble MOAENH TEIIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomuot, npaKmuKym.

N3mepenue yaenpHOM TENI0EMKOCTH.

Hccnenosanne npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO IpoLiecca.

N3yyeHne B3aMMOCBSI3M SHEPTUHM MEXKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUS U
TEMIIEPATYPhI KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnibie cocmoanus eéewyecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u kKouAeHcalus. VMcnapenwe u kumneHue. Y eiabHas
TeIJI0Ta mapooOpa3oBaHUsI.

Haceiiennsle u  HeHachllieHHblE mnapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTb
0T 00bEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATypPhbl KUTICHUS OT JaBICHUS
B KUJIKOCTH.

BraxxnocTs Bo3yxa. AOCONIOTHASI U OTHOCUTEIIbHAS BIA’KHOCTb.

Tsépmoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS CBOWCTB
KpuctayyioB. [lnaBieHre W KpucTau3anus. YJedbHas TEIUIOoTa IUIABJICHUS.
CyOaumarus.

Hedopmanuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nehopmanuii.

TermnoBoe pacmiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacipenne. AHTapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPHUYUHA
TEIJIOBOTO pacCUIUpEeHHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTrUn B Pa30BbIX NMEPEX0OIaX.

YpaBHeHuUE TEMIOBOTO OanaHca.

[ToBepxnocTtHOe HaTsKeHHE. KO3 (GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanmuiapasie sBnenus. JlaBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KUIKHE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TemnnoBoe pacuinpeHue.

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMKE€HHOM JaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.

Onepatop 340 000 "KomnaHus "TeH3op" ———

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO
4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




KanunnspHasie siBneHus.

Monenn HEHbPIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEpEeHUSs BJIaKHOCTH.

Hccnenopanune HarpeBaHus U IUIABJIEHUS KPUCTAUINYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Habmronenune mansix aedopmarmii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepenne yaenpHON TENIOTHI IIJIABJICHUS JIbAA.

N3yyeHne CBOKCTB HACBILIEHHBIX TAPOB.

N3mepenne aOCOMOTHON BIAXKHOCTH BO3AyXa M OIICHKAa MacChl MapoB B
NIOMEUIEHNUH.

N3mepenue kod¢pduiineHTa moBepXHOCTHOTO HATSHKEHUS.

Nsmepenue monyns FOnra.

UccnenoBanne 3aBUCMMOCTH  Jnedopmainud  pe3sHHOBOro oOpasma  oT
IIPUJIOKEHHOM K HEMY CHUJIBI.

Pa3znen 4. JaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Tel U €€ MNpOosBICHUS. OJEeKTpuueckuid 3apsa. /IBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHUKHM, MAMDIIEKTPUKH U MOJYINPOBOIHUKH.
DJIEMEHTapHBIM JJIEKTPUYECKUNM 3apsifl. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsaa.

B3aumopeiictBue 3apsanoB. Toueunslie 3apsaasl. 3akoH KynoHa.

Onektpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€anocts  anmexktpudeckoro  mons.  [IpoOubeiii  3apsa.  JIuaum
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO 1MoJs. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3sHOCT NOTEHIMATIOB M
HanpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTreHnman 3nexkTpocTaTnyeckoro mnosist. CesA3b HANPSYKEHHOCTHU MOJSA U PAa3HOCTH
NOTEHIIMAJIOB JUJISl  AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMI Cynepno3uLnN dIEKTPUIECKUX TOJIEH.

[Tone toueunoro 3apsga. [lome paBHOMEepHO 3apspkeHHOU cdeprl. [lome
PaBHOMEPHO 3apsKEHHOro mo o00béMy miapa. Ilome paBHOMEpPHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTHM HJTHX TOJeH U
SKBUITOTEHIIMAIBHBIX IOBEPXHOCTEN.

IIpoBOIHMKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHUS 3aPsI0B.

JIMDNEKTpUKH B DJIEKTPOCTATUYECKOM  IIOJIE. Judnexrpruyeckas
IIPOHUIIAEMOCTh BEIIECTBA.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO

4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




Konpencatop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHNE KOHIEHCAaTOpOB. [locnenoBaTenpbHOe cOeqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBM>KEeHME 3apsSyKEHHOM YaCTULIBI B OJJTHOPOITHOM 3JIEKTPUUECKOM TIOJIE.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOILECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3alllUTa, 3a3€MJICHHE D3JIEKTPONpHOOpOB,
KOHJIEHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE T0JI€ 3aPSIKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mopenb snekTpoctatudeckoro reneparopa (Baun ge I'paada).

[IpOBOIHUKH B 3IIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

YCTpONCTBO U IEUCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCaTopa.

3apsiaKa U pa3psiKa KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

OueHka cuil B3auMOJICHCTBUS 3apsHKEHHBIX TEJL.

HaGnronenue npeBpaiiieHust SHEPruM 3apsyKEHHOTO KOHJEHCATOpa B SHEPTHIO
U3IIyYEHUSI CBETOAMO/IA.

N3ydeHne npoTeKaHusi TOKa B LIENH, COJCPKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HoCTH MOTEHIMAIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM CO€IMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. ITocmosannbwlil I1eKmpudecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOro Toka. McTouHMKM
toka. Hanpsoxenue U u DJIC €.

3akoH OMa 1 y4acTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBIICHUE. 3aBUCUMOCTh COIIPOTHUBIICHUSA
OJHOPOJHOrO NPOBOJHMKA OT €ro JUIMHBI WU IUIOIAAXA ITONEPEYHOrO CEYECHHS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenpHOE, MapajlieIbHOE, CMEIIAHHOE COEOUHEHHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX 3ekTpuueckux 1enei. [Ipasmina Kupxroda.
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Pabota snexrpuyeckoro Toka. 3akon [xoyns—JIenna.

MOUIIHOCTh 3JEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIAENseMas Ha
pe3ucTope.

DOJIC m BHYTpEeHHEE COIPOTUBICHUWE HCTOYHHMKA TOKa. 3akoH Oma g
MOJTHON (3aMKHYTOM) 92JIEKTPUYECKOM I1enyd. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3aMbikanue.

Konnencarop B 1ienu mocTOSTHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHUE TMPOIIECChl: aMIepMET),
BOJIbTMETP, PEOCTAT, CUETUUK IEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSDKEHHS I PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS U CBETOUO/IA.

3aBUCUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTONIEPEYHOT0 CEYEHHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT CONIPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSHKEHUH.

[Ipsamoe nzmepenune I/1C. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO DJIEMEHTA
Y OIIEHKAa BHYTPEHHET0 COMPOTUBIICHUS.

Cnoco0bl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

UccnenoBanue pa3zHOCTH MOTEHIIMATIOB MEXKY IMOJIOCAaMH MCTOYHMKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Hccnenoanne cMEMaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3Mmepenne yaenpsHOro COpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSKEHUS IS JIAMITBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ]C rampBaHUYECKOTO 3JIEMEHTAa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

Uccnenosanne pa3HOCTH MOTEHIIMATIOB MEXKIY MOJIOCAMH UCTOYHMKA TOKa
OT CWJIbI TOKA B LIEIH.

Hccnenoanue 3aBUCUMOCTHY MOJIE3HOM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuuHbix cpeoax.

DNeKTpUYecKass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAMMOCTh TBEPABIX METAIIOB. 3aBUCHUMOCTbH COMPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.
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DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA ANIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIpUMeECHast IPOBOJANUMOCTh
noyynpoBoHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPHUOOPHI.

DIJIEKTPUYECKHM TOK B 3JIEKTPOJIUTAX. IJJIEKTPOJUTHUYECKAS IUCCOLIMALINS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIN3a.

DnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIH M HECAMOCTOATEIIbHBIN
paspsia. PaznuuHble TUIIBI caMOCTOSTEILHOTO paspsiaa. Monuus. [lna3ma.

TexHu4yeckre yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHHE: Tra3opaspsiaHbIe
JaMIIbI, DJIEKTPOHHO-TTydeBas TpyOKa, MOIYIPOBOJHUKOBBIE TMPUOOPHI: THO,
TpaH3ucTOp, (HOTOAMOMA, CBETONMOMA, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA aJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHEe MPOBOJUMOCTH METAIIJIOB U MOTYTPOBOIHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

HaGnronenue snekrposnusa.

N3mepenue 3apsga 0IHOBAJICHTHOTO MOHA.

UccnenoBanne  3aBUCMMOCTU  CONPOTHUBJIEHUS ~ TEPMOPE3UCTOpAa  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

DU3NYEeCKUI TPAKTUKYM.

CnocoObI u3MepeHus: GU3NUecKux BEJIUYUH C HCIOJIB30BAaHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTA U3MEPECHUI (DU3NIECKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEUN
(¢u3MUeCKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX TMIoTe3 (BBIOOp M3 pador,
OMHUCAaHHBIX B  TEMAaTUYECKUX  pasaeinax «YUYEHUYECKUM  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCSA C YYETOM COJACPKATEIBHBIX MEKIIPEIMETHBIX CBSI3E€H C Kypcamu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
nOo3HaHuA: SBICHWE, HAy4YHbIA (PakT, rumoresa, usnyeckas BEIUYMHA, 3aKOH,
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Teopusi, HaONIOJCHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, HU3MEpEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTopusl.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runep0bosna, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUXKEHUE B KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAaroUIEH Cpelbl,
yTUIU3alus OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHDKEHUE W KAITMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B AKUBOU MIPUPOJIE.

Xumuna: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HaHOMATEpHAJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U Ta30B, )KUJKUE KPUCTAILIbI, dJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, MIEKTPOIUTHYECKAS TUCCOLMALMS, FalbBaHUKA, JIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxuocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKLNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOWM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATEepUajoB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIE JIAMIIbI, IOJYPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JinekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogencTBrEe TOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. I[IpuHIMO Cynepno3uuuu
MArHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, e€ HarpaBJIeHHE U MOJYJIb.

Cuua Jlopenua, €€ HanpaBi€HUE U MOYJb. JIBUKEHHE 3apSyKEHHON YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

MarnautHOoe nose B Bemectse. DeppoMarHeTruky, rnapa- U IMaMarHeTUKH.
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TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPpOHCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  WMHIYKOMM  MArHUTHOTO  MOJS  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MArHUTOB.

KapTrna nuHui MarHuTHOM MHIYKIUU MOJIS JTMHHOTO MPSIMOTO MPOBOJAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHumn JNEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanne MarHUuTHOTO OIS TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue nericTBYSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMK Ha OCHOBE MU3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBneHne 2yEeKTpOMarHWTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIMu. 3aKoH 3JEKTPOMAarHUTHOM HHAyKuuu Dapajnes.
Buxpeoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupykruBHOCTh. KaTymika WMHIYKTMBHOCTM B LIENM IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
N€Yb, COJICHOU], 3alllUTa OT JIEKTPU3ALUH TEJ MPU ABUKEHUHU B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOIr'O MOTOKa.
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[Ipasuio Jlenua.

[Tanenne marauTa B allOMUHHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKITUU.

Uccnenosanune 3apucumoctu J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHMS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenre UHIYKIIMUM BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue xonebdanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

INapmonnyeckue konebanus. KnHemaTudeckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpPreTUUecKoe OMHUCaHue (3aKOH COXPAHEHHUS MEXaHWYEeCKOW sHepruu). BeiBon
JUHAMUYECKOT0 ONMUCAHUsI TAPMOHUYECKUX KOJeOaHUN U3 UX IHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Ammnryaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbI KOJ€OAHUN HMCXOIHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

ITepuon u uyactora konebanuid. Ilepmom ManbIX CBOOOJHBIX KoJIeOaHHIT
MaTeMaTH4ecKoro wasiTHuKa. I[lepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTe o 3aTyxaromux KojeOaHusx. BeiHykaeHHbIe kKonebanns. Pe3oHaHc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMSI.

TexHuYecKkre yCTPOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0ye0aTeILHOTO ABMKCHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
AMILTATYIBI.

WccnenoBanue 3aTyXamux KOaeOaHU 1 3aBUCUMOCTH TIEpHOJIa CBOOOTHBIX
KOJI€0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHui TIpy3a Ha MACCUBHOM TIPYXHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.
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N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HUTSIHOTO W MPYXUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS Teja B XOJ€ K0JeOaHU Ha yIPYyTroM MOJABECE.

N3ydenune ABMXKEHUSI HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUM B IPYKUHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMITUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnumnuple KoneOAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIE KOJEOAHUS B
uaeasbHoM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs YHEPTUU B UACAITBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaroume AJEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHnbie
JIEKTPOMAarHUTHBIE KOJIEOAHUSI.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHs] TMPU Pa3IudyHON  popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconmanbHbId NEPEMEHHBIM TOK. Pe3nmcrop, KOHAEHCATOp M KaTyllka
MHAYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WneansHbiit  Tpancpopmarop. IlpousBoactBo, mnepenaya u morpediieHue
AJEKTPUYECKON YJHEPTHUH.

DKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VCIIOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUYECKHE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTb 4aCTOTBI CBOOOHBIX KOJIEOAHUHM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'enepaTop HE3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHUIA.

Mopeinp 31eKTpPOMarHuTHOTO TeHEPaTopa.

BriHyX/1eHHBIE CHHYCOUIATBbHBIE KOJICOaHusI.

Pe3ucrop, kaTyiika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mocCienoBaTENbHOM COEAUHEHHWHM PE3UCTOPa, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YceTpoicTBO ¥ IPUHINI ISUCTBUS TpaHchopmaTopa.
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Mojienb TUHUY 3JEKTpOIEepeiadn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npAKmMuUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne mEpeMEHHOTO TOKA Yepe3 MOCIEAOBATEIbHO COCAMHEHHBIC
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMazZHUNIHbLE G0JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHS HMX pacrnpoctpaHeHus. llomepeunbie u
npoAojbHbIe BOJIHBL. [leproj, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpa)K€HUE, IMpejoMIIeHue, UHTepepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKAIOLIEeH cpebl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS U3IyUYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalsi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  DNMIEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHUE,  TMPEJIOMIICHHE,
HOJISIpU3aIysl, UHTepPepeHus u audpakuus.

[lkana 371eKTpOMarHUTHBIX BOJH. IIpuMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagoOCBsI3U U TeJeBUACHUS. Pagrnonokars.

DNEKTPOMarHUTHOE 3arPsA3HEHNE OKPYKAIOIICH CPeIbl.

TexHudyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTPa3BYKOBasl JUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

O6pazoBanue 1 pacpOCTPaHEHUE TOMEPEYHBIX U MPOJAOTBHBIX BOJH.

KoneObmromieecs Teino Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpaxkeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHny u AuPpakini MEXaHHIECKUX BOJTH.

AKYCTHYECKHM PE30OHAHC.

CBoiicTBa yJabpTpa3ByKa U €ro MIPpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnemoBanme  CBOWCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHUE,
npeIoMIIeHUE, oNgpu3anus, Audpakuus, uHTepdepeHITus.

Oo6Hapyxenue nHGHPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITYUCHHIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, nPAKMUKym.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO

4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP 07.09.26 14:40 (MSK) CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacIpOCTPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN ICTOYHHK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesoMieHus. [IocToSHCTBO 4acTOThI
CB€TAa U COOTHOIIEHWE JUIMH BOJIH NPHU IEPEX0J€ MOHOXPOMATHYECKOTO CBETA
4yepe3 IpaHully pas3zena IByX ONTUYECKUX CPE/l.

Xox nydeit B mpusme. [ucnepcusi cBera. CiloxHBIM cocTaB 0enoro cBera.
[Ber.

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTPaXXCHHS.

CobOuparoniie u  pacceuBarouide JuH3bl. ToHkas mauH3a. DokycHoe
paccTossHME U OINTHYeCKas CWia TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pacCTOSTHUSI TOHKOW C(EepUYecKON JMH3BI OT €€ TE€OMETPUU M OTHOCHTEIIBHOTO
IIOKa3aTes MPeIOMIICHUS.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

Xoa ayda, MPOLICANIErO JMH3Y IOJI MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUKHM M OTpe3Ka MNpsSMOH B
COOMPAIOUIUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. a3 kak omTuueckas
cucTema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurepdepennusi cBera. KorepeHTHble HCTOYHUKH.
YcaoBusi HaOMOIEHUS MAaKCUMyMOB W MHUHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB T@pH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckor, Qoroanmapar, MUKPOCKOI, MPOCKIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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UccnenoBanue npeoMIIeHUs CBETA.

HaGnronenue nosHOro BHyTpEHHET0 OTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMapauiebHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habnronenue nuarepdepeHinu crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenue nudpakiinoHHON pEmETKH.

HaGnronenue nudpakiimoHHOTO CeKTpa.

Habnronenue nucnepcuu cBera.

Habnronenue nonsipuzanuu cBeTa.

[TpumeneHre MONSIPOUAOB VIS N3YUCHHUS MEXAHHUECKUX HAIPSIKEHUH.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne nmokazatens NpeloOMICHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
OpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JINH3.

[Tonyuyenue n300pa>keHUs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tonydenue nzo0pakeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyupoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaximm, HTEPPEPEHITNN U TOISPU3AIIN CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune nuntepdepeHIinm JIa3epHOro U3JIyYeHHs Ha IBYX IIEIsX.

Habmronenue aucnepcum.

Habnronenue u uccnegoBanue TuPpakiiMOHHOTO CIEKTPA.

H3mepenue TMHBI CBETOBOM BOJIHBI.

[Tonmyyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON

PELIETKMU.
Pa3znes 6. OcHOBBI cIeIUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.
['pannnbl  NPUMEHHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynarel

CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  I[IpeoOpaszoBanus  Jlopenma.
VYcinoBue npudMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.
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TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

YueHuueckuit SKCIEPUMEHT, 1a00PaTOPHBIC pa0OThI, MPAKTUKYM.

OnpeneneHve UMIMyJbca U SHEPrUU  PEJSITUBUCTCKUX — YacTull (1o
dboTorpadgusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IyueHHE (U3TyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. 'unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTrUs U UMITYJIbC (POTOHA.

dororpdext. OnbiTel A. I'. CroneroBa. 3akonbl horodddexra. YpaBHeHue
OitamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBera (B YAaCTHOCTH, [IaBJICHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBseie cBoiicTBa yactull. Bosiabl e bpound. [InvuHa BomHbl ae bpoitns u
pasmepnsl o0JlacTU JIOKaJIM3allMM  JBWXKYyIIeHcs dacTuiel.  KopryckymnspHo-
BOJIHOBOM qyanusM. J(udpakuus 31eKTpOHOB Ha KpUCTAIIaX.

Crnemnduka n3mepeHuit B Mukpomupe. COOTHOIIEHUS HEOMpeaeTEHHOCTEN
I'eiizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTHYECKHE TMPOLECChl: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEToO (poToadekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, npaKxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossHHOM [limanka Ha ocHOBe HccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbIThl MO HCCIENOBAHUIO CTpoeHUs artoMa. [lmanerapHas mojenb atroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.
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Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUe cBeTa. Jlasep.

TexHHUeCcKre YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTED.

Hemoncmpayuu.

Mogens onsita Pezepdopna.

HalGnronenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

Habmronenue nuHeHyaTOro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHUE
noctosiHHoM PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX YACHIUY,.

Hyxnonnass mozens simpa ['elizen6epra—lBanenko. 3apsa sigpa. MaccoBoe
yucio sapa. N30Tomnsl.

PannoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajga. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO MW3Ty4YeHUs. BiMsHuE paguoakTUBHOCTH HA KUBbBIC
opranusmbl. EctrecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON SHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI U JICITOHBI.
[Ipencrasinenune o CtangaptHoi Moaenu. KBapk-riitooHHasi MOJENb apPOHOB.

@uznka 3a npenenamu CrangaptHol Moaenu. TéMHas Martepuss U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckue yCTpoMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, simepHBIi  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-PE30HAHCHAs: ToMoTrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4acTUl] ATFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMUHU. [IpUMEHHMMOCTb 3aKOHOB (PU3UKH [JIsi OOBSCHEHUS MTPHUPOABI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHYECKHX ucchenoBaHuid. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAJHOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE
JIBUKEHHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIIa U 3BE3 .

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. J(MarpaMma «CeKTpalibHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu ColHIa u
3BE3/1. DTaIlbl )KU3HU 3BE3]L.

Mueunsiii I[lyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktuke. Tumnbl ramakTuk. PaguoranakTuku ¥ KBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKkTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xab66ma. Pazboeranne ramakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarajgakTuka.

Hepeménnpie npobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCITOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JJIs1 ONpeeNICHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CeBEpHOro MOJyIIapus U SpKUe
3BE3/ILI.

HaGmronenuss B Ttenmeckon JIyHbI, IJIaHET, TyMaHHOCTEM W 3BE3THBIX
CKOIUIEHUM.

Du3nyecKnil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEUYUH C MCIOJIb30BAHMEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHUI (DHU3NICCKUX BEITHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUH, HCCICIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padoT,
ONMCAHHBIX B  TEMAaTHYECKUX  paszaenax «YUYCHUUYECKHU  SKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTHUKYM).

O06o01maroiiee NOBTOPEHNE.
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O06001eHne U cucTeMaTu3alus CoAepX aHus pa3fenoB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMHUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHEUHUATLHON TEOPUU OTHOCHUTENIbHOCTH», «KBaHTOBas
duznkay», « JIEMEHTbl ACTPOHOMHUH U aCTPOPUZHKNY.

Ponp Qusmkn u acTpoHOMHM B DIKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M 3THYECKOHN cepax AEsITeIbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI HAay4YHOU KapTHHE MUpPa, 3HAUCHHUE OMHCATENIbHOH,
CUCTEMATU3HUPYIOLEH,  OOBSICHUTENbHOM W  MNPOTHOCTUYECKOM  (PyHKUHUU
duznyeckoit TeopuH, posb GU3NUECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpapuu U TEXHOJIOTHH.

Mescnpeomemnple noHaAmMuUA, C6A3AHHBLE C UFYUEHUEM MEMOO08 HAYYHO20
nO3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuxka: pelmieHUe CUCTEMbl YypaBHEHUH. TpuroHomerpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaubie >neMeHTapHbIX (QyHKIMA. [Ipu3Haku momOOHUS TPEyTrOJbHUKOB,
oTmpe/eieHre MIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

Buonozus: »>nextpuueckue SIBICHHUS B KUBOW NpUpoOJE, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TpU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYyKaroUleldl  cpensl,
yJIBTPa3BYKOBasi JIMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKasi CTPYKTypa TBEPIBIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTpaJIbHBIN
aHaJIN3.

I'eocpaghusn: marHuTHble MOMIOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX Py,
(doTochEMKa 3€MHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocun: mnpUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoJABUraTeNb SIKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHWOHHAs Meub,
JVMHUM 3JIEKTpONepeiay, 3J1EKTPOIBUraTesb, pajgap, paIuonpuEMHUK, TEIEBU30D,
anteHHa, tenepoH, CBYU-meub, ynpTpa3ByKkoBas IUarHOCTHKa B TEXHUKE,
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HpOGKI.[HOHHI:IfI aliapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBBLIC
HpI/IéMHI/IKI/I, AACPHAA S9HCPICTUKA U 3KOJIOT'MYCCKHUC aCIICKThBI eé Pa3BUTHA.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMA ydeOHoro mnpeamera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJECHHH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONbITA M ONBITA ACSITEIBHOCTH B MPOLECCE peaIu3allid OCHOBHBIX HAINPABICHUN
BOCIIUTATENIBHOW JI€SITENHbHOCTH, B TOM YKCJIE B YACTH:

rPaKAAHCKOT0 BOCIIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKOM  MO3ULMHM  OOYyYarollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTRa;

e TMPUHATHE TPAJUIMOHHBIX OOILICUYETIOBEUECKUX T'yMAaHUCTHUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

* TOTOBHOCTbh BECTH COBMECTHYIO JCSITEIBHOCTh B MHTEPECAX IPakIaHCKOrO
oOIecTBa, y4yacTBOBaTb B CaMOYNpaBlIeHHWH B 00pa3oBaTEIbHON
OpraHu3allNy;

e YMEHHME B3aUMOJEWCTBOBATb C  COLMAJIbHBIMA HMHCTHUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOMN AECATEIBHOCTH.

NATPUOTHYECKOI0 BOCTIMTAHMSA:

e c(hopMHPOBAHHOCTH POCCUHCKOU TpaXkIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHO€ OTHOIIEHHE K TOCYyAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUAM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

* CHOCOOHOCTH OILICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIbHOCTH YYEHOT0;

e OCO3HaHHE JUYHOTO BKJIAJa B MOCTPOCHUE YCTOWYMBOTO Oy aYIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:
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e UHTEPEC K pa3MuHbIM chepam mpodhecCHOHATBHON NeSITeTbHOCTH, B TOM
YKClie CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oyayliel nmpodeccuu U pean30BbIBATH COOCTBEHHbIC
YKU3HEHHBIE TJIaHbI;

e TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO B
obnacTu GU3UKY HA TPOTSHKEHUU BCEH JKU3HMU.

IKOJIOTUYECKOT0 BOCTIUTAHMS

e Cc(hopMHUPOBAHHOCTH FKOJOTHMUYECKON KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJOTMYEeCKUX MpodiieM;

* TUIAHUPOBAHME W OCYUIECCTBICHUE ICUCTBUM B OKPYKAIOIIEH Cpelle Ha
OCHOBE 3HAaHUS LIEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

e pacHIupeHHE ONbITa JAEITEIHLHOCTH IKOJIOTUUYECKOW HAIpaBJIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3HUKE.

HEHHOCTH HAYYHOT0 MO3HAHMS:

e chOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

e OCO3HAaHHME IIEHHOCTH HAy4YHOM JEesATEeTbHOCTHU, TOTOBHOCTH B MPOIIECCE
U3ydeHUs: (PU3MKM OCYIIECTBISATh TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue aeicTBUA:
e CaMOCTOATENIBHO  (OpMyIMpoBaTh M  aKTyaJIUu3UpOBaATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpPENEIATh LENU NCATEIBHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMUS,
* BBISBISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PACCMATPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;
e pa3pabaThIBaTh IIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaM3a UMEIOIIHUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;
* BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTb, OLECHUBATH COOTBETCTBUE
pE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
e KOOPAWHUPOBATH ¥ BBINOJTHATH PabOTy B YCJIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
e pa3BUBATh KPEATHBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX TPOOJIEM.
ba3oBble ucciieoBaTe/ILCKHeE AeiiCTBUSA:
e BJAQJAECTh HAYYHOM TEPMHUHOJOTUEH, KIIFOUEBBIMU MOHATUSIMUA U METOAAMHU
(bu3HYecKoil HayKH;
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e BJIAACTH HaBbIKAMH  Y4EOHO-HCCIIEIOBATEIHCKON u MIPOCKTHOMN
NEeSATeNbHOCTH B 00JAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOWMCKY METOJOB pEIICHUs 3adad  (PU3HUUYECKOro
COJICpKaHUs, TPUMEHEHUIO PA3JIMYHbIX METO/I0B MO3HAHMUS;

e BIIQJIETh BHUAAMU JACATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLUU, TPEe0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUECOHBIX
CUTyallUsX, B TOM YHCJIC MPU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTH
busuky;

e BBIBJISATh NPUYUHHO-CIIECICTBEHHBIE CBSI3M U aAKTyallM3UPOBATh 3ajauy,
BBIIBUTaTh TUIIOTE3Y €€ pelIeHUs, HaXOJIUThb apryMEeHThl s
JI0OKa3aTEIbCTBA CBOMX YTBEPKIACHUM, 3a7aBaThb NapaMeTpbl U KPUTEPUH
pelieHus;

e AHANM3UPOBATh IMOJYYCHHBIE B XOJE PpEIICHUS 3aJadydl pPe3ybTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIJIOBHUSIX;

e CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JEATeIbHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH,

e JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

e yYMETh TMEPEHOCUTh 3HAHUA MO (U3UKE B TMPAKTHYECKYIO O00JacTh
KU3HEAEATEIbHOCTH;

e yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUCOHBIX MIPEIMETOB;

* BBIJIBUTaTh HOBBIC UJICH, MPEIJIaraTh OPUTMHAIBHBIE MOJIXO/Abl U PEIICHNUS;

e CTaBUTH MPOOJIEMBI U 3a/1a4H, TOMYCKAOIIUE aTbTEPHATUBHBIC PEILICHHUSI.

Pabora c nndopmanmueii:

e BJAJCTh HABbIKAMHU MOJY4YEHHUs MHPOpPMALUU (PUIUYECKOTO COJCPKAHUS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIILHO OCYIIECTBIAThH TOUCK,
aHaJIu3, CUCTEMATH3alMI0 U HHTEPOpETaIui0 MHPOpMAIUU Pa3TUIHBIX
BUJIOB U ()OPM TIPEICTABICHHUS;

e OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

* WCIOJIb30BaTh CpeACTBA HH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  pEHIEHUM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W
OpraHU3aIMOHHBIX 3a/ad ¢ COOJI0JeHHEeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpeKEHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIITMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCThI (PU3MYECKOIO COJEPkKaHUS B PAa3IUUYHBIX (opmarax ¢
y4€TOM Ha3zHaueHUs HWHGOpPMAlUM U LEJIEeBOM ayJuTOpHUH, BBIOUpas
ONTHUMAJIBHYIO (OPMY TPEICTABIICHUS U BU3YATU3AIIHH.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS:
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OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKH U BO BHEYPOUHOU
NEATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CHUTyallud M CMSI4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOUYKY 3PEHMS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCHOJb30BaTh  MpEUMyIIecTBA  KOMaHIHOM U
UHAUBUIYAJIbHON paOOThI;

BbIOMpaTh TEMATHKy U METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIUX
MHTEPECOB M BO3MOYKHOCTEN KayKJIO0T'0 YJIEHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHHU30BBIBATbH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATh IJIaH
NEUCTBUM, pacCIIpelesATh POJIM C YUETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KAXKJIOTO y4aCTHHUKAa KOMaH/bI B
001Ut pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIEHUBATh HUAEH C NO3ULIUU HOBHU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYLIECTBJATh IO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTyallusiX, IMpOSABIATh  TBOPYECTBO U  BOOOpakeHUe,  OBIThH
MHUIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBJISITH  ITO3HABATENBHYIO  JIEATEIBHOCTh B
oOnactTu (U3MKKM UM aCTPOHOMHH, BBISBIATH MNPOOJEMBI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENIbHO COCTABJIAThH IUIAH PELIEHUsT PACUETHBIX U KAUYECTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHHS MPAKTUYECKOW PabOThI C y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPETTOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEATIOYTECHN;

JienaTh OCO3HAHHBIM BBIOOp, AapTYMEHTHPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (POPMHUPOBAHUIO M TPOSABICHHUIO 3PYIULUUU B 00JACTH
($U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIHUOHAJIbHbIN HHTEJJIEKT:
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JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIaJIETh HAaBBIKAMM [I03HABATEJILHOM peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHUCTBUN U MBICIUTEIBHBIX NPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHUIA;

UCIIOIB30BaTh TMPUEMBI pediieKCHu JJi1 OLCHKHW CHUTYallMH, BBIOOpa
BEPHOT'0O PELICHHUS;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO HX
CHIDKCHUIO;

MPUHMMAaTh MOTHBBI M apryMEHTHI JPYTHX NPU AHAIHU3€ PE3YJIbTATOB
JICSITEIILHOCTH;

NPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce AOCTIKEHUS] JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI IO
busnke Uil YpOBHSA CpedHero ooOmero oOpa3oBaHus Yy O0O0yYaroluxcs

COBEPIIICHCTBYETCS HYMOIMOHATbHBIH UHTEIUICKT, MPEITOJIAr A0
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHMs,  BKJIOYAIOMICTO  CIOCOOHOCTh  IMOHMMATh  CBOE

HIMOIIMOHAIILHOE COCTOSIHUE, BUAECTh HANPABICHUS Pa3BUTHs COOCTBEHHOMN
SMOIMOHANILHOM c(ephl, OBITh YBEPEHHBIM B Ce0€;

CaMOpETYJINPOBAHUS, BKJIOUYAOIIET0 CAMOKOHTPOJb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHE, CIIOCOOHOCTh aJalNTHPOBATHCS K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSBIATH I'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCIIeXy, ONTUMHU3M, UHUIIUATUBHOCTh, YMEHHE JI€HCTBOBATH, UCXOIS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHMMATh  3MOLMOHAJIBHOE
COCTOSIHME JpPYTHX, YYHUTBIBAaTh €ro IMpU OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBAThH
OTHOIIEHUS C JAPYTUMHU JIFOJbMH, 3a00TUTbCS, MPOSIBISATH HHTEPEC U
paspemarb KOH(IUKTHI.

INPEAMETHDBIE PE3VYJIbTATEI
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K xonmy obOydenuss B 10 knacce mpenMeTHble pe3yibTaThl HA YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00yHAIOUTUXCSl YMEHUINA:

NMOHUMATh POJb  (PU3UKA B OSKOHOMHYECKON, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOW M 3TUYECKOM cdepax AedaTeIbHOCTH
YEJI0BEKa, POJib U MECTO (PU3UKHU B COBPEMEHHON HAayYHOU KapTUHE MHPA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEMAaTU3UPYIOIIEeH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON  (QYHKIMHA  (PUBHMYECKOW TEOpUM —  MEXaHHKH,
MOJIEKYJISIPHON (DU3UKH M TEPMOJUHAMUKH, POJb (U3UYECKOU TEOPUU B
(dbopMUpOBaHUYU TIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUS TPUMEHUMOCTH MOJENe (QU3WYeckux Ten u
IpoLIeCCOB (SIBJICHUM): WHEpIMalbHas cUcTeMa OTCcuéTa, abCOIIOTHO
TBEpIOE TENO, MAaTepUaNIbHAs TOYKA, PaBHOYCKOPEHHOE JBHUKECHHUE,
cBOOOAHOE majeHue, alCoMOTHO yrpyras aedopmaius, abCOTOTHO
yHapyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHMSI, MOJIEIHU Ta3a, >KUIKOCTH
U TBEPAOro (KPUCTAJUIMYECKOI0) TeNa, UACAIbHBIN ra3, TOYCUHBIN 3aps,
OJTHOPOJHOE JIEKTPUYECKOE TOJIE;

pazinyath yClOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMU XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAaHMYECKUE TIPOILIECChl U  SIBJICHMS,
UCIOJIb3YsI OCHOBHBIE TOJIOXKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBIKEHUS, (POPMysIbl KHUHEMATUKH PaBHOYCKOPEHHOIO
NBYKEHUs, npeoOpa3zoBaHus [anmnes s CKOPOCTHM M IEepeMElIeHus,
3akoHbl HplOTOHa, mNpUHIMO OTHOcUTENbHOCTH [anumnes, 3aKoH
BCEMUPHOrO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPruu, CBSI3b PalbOTHl CHUJIBI C U3MEHEHHEM MEXaHUYEeCKOM 3HEepruu,
yCIOBHSI paBHOBECUS TBEPAOrO Tena), MPU STOM  HCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (U3MUECKUX 3aKOHOB: MTpeoOpa3zoBanuii ["anuies, BTOporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMIyJibca U
MEXaHUYECKOM YJHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHI U SIBIEHUS, UCIOJIb3YS
ocHoBHble monoxkeHnuss MKT wu 3akoHbl MoJIeKynsapHOW (U3UKH U
TEPMOAUHAMHUKN (CBA3b JAaBJICHUA WJEAJbHOIO Ta3a CO CpeIHEH
KMHETUYECKOM SHEpruer TEeIJIOBOTO JBIKCHHUS W KOHIICHTpAIUEH ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEH KHHETHYECKOU
SHEPrUeil TEMIOBOTO ABMXKEHHS €r0 YacCTHll, CBSI3b JIaBICHUS UJEATHLHOIO
raza C KOHLEHTpAIMEe MOJIEKYJI M €ro TEMIEpaTypou, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOAWHAMHMKH, 3aKOH
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COXpaHEHUSl PHEPrUU B TEIUIOBBIX MPOIIECCAX), MPU 3TOM HCHOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH ypaBHeHUd MeHneneeBa—Knanelpona;

aHAJTU3UPOBATh W  OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHIHUAIBHOCTD
AIEKTPOCTATUUECKOTO TMOJISI, MNPUHUIUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPHU ATOM YKasbiBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)XK€ MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa i ydacTka
Henu W Ui 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apajes 1Jist 37€KTpoIIn3a);

ONUCHIBATh (PUBMUECKHE MPOIECCHl U SIBJICHMS, HCIOJIb3Ys BEIUYUHBL:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIBI, JaBJICHUE, IIOTCHUHUAIbHAA DSHEPIUS, KUHETUYECKas
OHEpPrus, MEXaHWYecKas dSHEprusi, padoTa CHUJIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEpPrusi B3auUMOJACHCTBUS Tena C 3eMiéid BOIUM3M €€ MOBEPXHOCTH,
DHEprus ymnpyroi jaedopMmarii MPYKUHBL, KOJIMYECTBO  TEIIOTHI,
abcooTHAs TeMIepaTypa Tena, padoTa B TEPMOIWHAMUKE, BHYTPEHHSS
DHEPTUs HJCATBHOTO OJHOATOMHOIO rasa, paloTa UACAJIbHOIO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEIIOBOrO
JBUTATENS; NEKTPUUECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO MOJIs,
HanpspKEHHOCTh  TOJIE TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyM€ M B JHDJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJI,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOJABMXKYIIAs CUJla, CWila  TOKa,
HanpspKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COINPOTUBIICHHE YYacTKa LENH C TMOCJIEIOBATEIBHBIM U
MapajjIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSACHATHL  OCOOCHHOCTH  MPOTEKaHUSd  (PU3UYECKUX  SBJICHHM:
MEXAaHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHHE, nuddys3us, ucrmapeHue,
KUIICHUE U KOHJICHCALKs], [JIABJIEHUE U KPUCTAJUIN3ALNS, HAIPABJICHHOCTh
TeIIoNepeaauu, JIEKTPpU3alns TeJ, SKBUMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
OPYroM C  HCIOJb30BAaHMEM  IPSAMBIX  HM3MEPEHHMM, IIpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOJTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJE TpaduKOB C Yy4ETOM
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aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHU, /IeJaTh BEIBOBI 110 PE3yJIbTaTaM
MCCIICIOBAHUS;

e TMPOBOAUTHL KOCBEHHbIC H3MEpPEHHS (DU3NUECKUX BEJIUYMH, MPU DTOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEIbHBIE OTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

* TPOBOJUTH OMNBITHI IO MPOBEPKE MPEIT0KEHHON TUIOTE3bI: MJIAHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE Pe3yJbTaThl U JieJlaThb BBIBOJ O CTaTyce NPEJIOKEHHOU
TUTIOTE3bL;

e coOmofaTh mpaBuiIa 0€30MacHOTO TPyJla MPHU MPOBEICHUN MCCIICI0BAHUMA
B paMKax Yy4ye0HOTO OJKCIEpPUMEHTa, TMpakTUKymMa ©  y4eOHO-
HCCJIEOBATEIIbCKOM W TPOEKTHOM JIESATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000PYAOBAHMS;

e pemarh pPacu€THhIC 3aJlaud C SIBHO 3aJaHHOM W HESBHO 3aJIaHHOU
¢bu3nUecKkoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MuecKkol MoOjenHM, OTBedarolmed TpeOOBaHMUSIM  3aJlayud,
OPUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  TOCTYJIAThl
(GU3MYECKUX TEOpPUMl MNpHU HCMOJIBL30BAHUU MATEMaTUYECKUX METOJ0B
pelieHust 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHUU UMEIOIINXCS JAHHBIX,
aHAJIU3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3yJIbTaTOB;

e pemiaTh KadyeCTBEHHbIC 3a7auM, TPeOYyIOIHe NPUMEHEHUs] 3HAHUK U3
pa3HBIX pa3JenoB Kypca PU3NKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOrO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PacCCyX JCHHI C OMOPOIl Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SBIICHUS;

* HCIOJB30BaTh TEOPETUUYECKUE 3HAHUS [JIi OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

e TMIPUBOJUTHL NpPHUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

e QHANMM3UPOBATH U OIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NEATeIbHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ (U3HMYECKUMH IIPOIECCaMU, C
MO3UIINI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONOIB30BAHUH, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
o0111eCTBa;
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e TPUMEHSTH pa3IuvHbIe CIOCOObI PaboThl ¢ MHpOpMaIe (HU3UIECKOro
colepKaHUsl C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJB30BaTh COBPEMCHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUH IS TIOMCKA, TEpepadOTKH W TPEABSIBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON WH(MOPMAIH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(hoOpMaIuK, TOJMYYECHHON U3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIydaeMyr  WH(oOpManuioo W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHWUH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

e TIPOSBIISATH OpraHU3alMOHHBIC u MO03HABATEIIbHBIC yMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOPETEHUS] HOBBIX 3HAHMM B  MpOIECCE
BBITIOJTHCHHUS IIPOCKTHBIX U y4eOHO-HCCIICIOBATEILCKUX padoT;

e paboTaTh B Tpymme C HUCIOJHCHHEM pPa3JIHUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATH PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATEILHOCTD
B HECTaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OIICHWBATh BKJIAJ KaXIOTO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

e TIPOSBIIATH MOTHBAIMIO K Oyaymied mpodhecCHOHATbHOW NeATETLHOCTH 10
CIEHHATBHOCTIM (DU3UKO-TEXHUUECKOTO MPOUIISL.

K koniy oOyuenus B 11 knacce mnpenMeTHBbIE Pe3yiabTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTh Y 00YHarOUIUXCSl YMEHHIA:

e TIOHWMATh pPOJb (GU3HKA B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M 3TUYECKOM cdepax AedaTeIbHOCTH YeJIOBeKa, POJb U MECTO
GU3MKM B COBPEMEHHON HAy4YyHOW KapTHMHE MHUpA, POJb ACTPOHOMHUHU B
NPAKTUYECKON JIESITEIbHOCTHM YEJIOBEKa W JaJIbHEWIIEM Hay4dHo-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CHCTEMATU3UPYIOLIEH,
OOBSCHUTENLHON M TPOTHOCTUYECKOW (YHKIHMH (PU3NUECKOW TEOpuu —
ANEKTPOAUHAMUKY, CHEUUATBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢busuku, ponas uszmyeckoil Teopurn B (GOPMHUPOBAHUU MPEACTABICHUHN O
(bu3nuecKoil KapTHHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MHpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUI O IPUPOE;

e pa3nMyYaTh yYCIOBHUS TNPUMEHUMOCTH Mojeneld (GU3NYEeCKUX Tel W
MPOLIECCOB  (SIBJICHUI): OIHOPOJHOE AJIEKTPUUECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKHE KOeOaHus, MaTEMaTUYECKU MasSTHUK,
UJeaIbHbIA MPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJI€abHbBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas TMH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICIH CBETA;

e pa3nuyaTh YCNOBHUS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (U3HMUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTDh HUCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;
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e QHANM3UPOBATH U OOBSICHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SIBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJOXKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH U
CHeUuaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHHS
ANEKTPUYECKOTO 3apsana, cwuina Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B OJJIEMEHTE DJIEKTPUYECKOHW IIEMU CO CKOPOCTBHIO
U3MEHEHUs  CWJbl  TOKa,  IOCTYyJIaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEJILHOCTU DUHINTEITHA);

e AHAIM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBJICHUSI, UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEHHA IS
dotorddexra, mepBpld W BTOpPOW TocTynarsl bopa, mOpuHIMI
COOTHOIIIEHUsS] HeomnpeaenéHHocTel ['eifzenOepra, 3aKOHbI COXPAHEHUS
3apsAI0BOT0 U MacCOBOT'O UMCEN U DHEPTUU B SIACPHBIX PEAKLUAX, 3aKOH
PaIMOaKTUBHOTO pacliajia);

e ONHCHIBATh (PUBUYECKHUE TMPOIIECCHl U SIBJICHUS, HCIOIB3YS BEIWYUHBI:
HANPsHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
NoJi, pa3HOCTh MOTEHLUUANOB, OAJIEKTPOJABIKYIIAS CUIa, HWHIYKIHUSI
MarHMTHOTO TOJSl, MAarHUTHBIM TMOTOK, cuia AmImepa, UHIYKTUBHOCTb,
ANEKTPOABUAKYIIAS CUJIa CAMOMHAYKIHWH, SHEPrUsi MAarHUTHOrO TMOJs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMMIYJIbC, TIOJHAS DHEPrus,
DHEPrusi TOKOSI CBOOOJHOM 4YaCTHUIbl, DHEPrusi M HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsjl Apa, SHEPTHsl CBS3H sIpa;

e OOBSICHATH  OCOOEHHOCTM  TpPOTEKaHUS  (UBNYECKUX  SBIICHUM:
AJIEKTPOMArHUTHASI UHIYKIUS, CAMOUHYKIIMS, PE30HAHC, UHTEPPEPECHITUS
BOJIH, Judpakuus, JTUCHEpPCHUsi, T[OJHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanektpuueckuii 3ddext (dhororddekr), ampda- u Oera-pacmaabl
sep, raMMa-u3JIydyeHue saep, (PU3NYecKue MNPUHIUIIBI CHEKTPATbHOTO
aHanm3a 1 padoTHI Ja3epa;

e ONpPEACNSATh HANpPABICHUE WHAYKIWM MAarHUTHOTO IOJISl MPOBOJHHUKA C
TOKOM, CHJIbI AMmniepa u cuiibl JIopeHiia;

e CTPOUTH M300paKeHUe, CO3JaBaeMOe IIOCKUM 3€pKajioM, TOHKOU JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

e IIPUMEHATh OCHOBOIIOJAralollie ACTPOHOMHYECKUE MOHSTHUS, TEOPUU H
3aKOHBI JJIA aHaidu3a MW OOBSICHEHUS  (PU3UYECKHX IMPOIECCOB,
NPOUCXOMSIIUX B 3BE3JaX, B 3BE3JHBIX CHUCTEMaX, B MEKTaJTaKTUYECKON
cpene; ABMKEeHUSI HEOECHBIX TeJl, HBOJIONNY 3BE3 U BeeneHHoil;

e TMPOBOJIUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU 3STOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOW 3aBUCHMOCTH
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bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTe  W3MEpPEHWid, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCIICJIOBAHMS,

e TIPOBOJIUTHL KOCBEHHBIC HW3MEPCHHS (U3MYECCKUX BEIMYHUH, TPU HTOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OLICHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TMOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

e TIPOBOJUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON THITIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAITU3UPOBAThH
NOJTyuYeHHBIE pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUTIOTE3HI,

* OINKCHIBATH METOJIbI MOTYUYEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

e CcoOMIONATh MpaBwiia 0€30MacHOTO TPYyAa MPU MPOBEACHUU UCCIEIOBAHUM
B paMKax y4eOHOro »HKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHo-
UCCIIEJIOBATENIbCKOM M TMPOEKTHOM JIEeATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYAOBAHMUS;

e Dpemarh pacu€THbIE 3a7a4yd C SIBHO 33JaHHOW W HESBHO 3aJaHHOU
¢usznyecKkoil MOIENbI0: HAa OCHOBAHWM aHaIM3a YCJIOBHS BBIOMPATH
¢usnyeckue MOJeNW, OTBEYAIOIIHe TPEOOBAHMUAM 3aJauM, MHPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYECKUX TEOPH
Opy  HUCIIOJIb30BAaHUM MaTeMaTMYECKUX METOJOB pEIIeHUS  3ajad,
MIPOBOJIUTH PACUEThl HA OCHOBAHWM MMEIOIIMXCS JaHHBIX, aHAIH3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOIBI PEIICHHS C YUIETOM IMOTYUSCHHBIX
pe3yIbTaToB;

e DpemaTh KaueCTBEHHBIC 3a/aud, TpeOyrolue NPUMEHEHUS 3HaHUM U3
Pa3HbBIX pa3lieloB Kypca GU3MKH, a TAKXKe MHTETpalliy 3HAHUN U3 APYTHX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
[ETOYKY pacCyKICHUI ¢ ONIOPOii Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBIICHUS;

e WCIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MJisi OOBIACHEHHS OCHOBHBIX
OPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

e TPHWBOJWUTH TMPUMEPHI BKIATAa POCCUUCKUX € 3apyOeKHBIX YUIEHBIX-
(GU3UKOB B pa3BUTHE HAYyKHU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e AHANM3WPOBATH M OLIEHWBATH MOCIIEACTBUS OBITOBOM M MPON3BOACTBEHHON
JCSITEIbHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH TMpOIecCaMu, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHATIHLHOM
MPUPOIOTOIH30BAHUN, @ TAK)KE€ Pa3yMHOM HCIIOJIb30BAHUM JTOCTUKCHUHN
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HAyKd W TEXHOJOTMH JUIs JajJbHEHIIEr0 pAa3BUTHS YEIOBEYECKOIO
00IIIeCTBA;

e NPUMEHSTh pa3iudHble CrOcoObl paboThl ¢ MHpOpMaLKel (HU3NUIECKOro
COIEepKaHUsl C MCIHOJBb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTMM JJI1 TIOUCKA, NepepabOTKM M NPEabsIBICHUS YyuyeOHOW WU
HAyYHO-TIOMYJISIPHOU MH(OPMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uH(popMaly, MOJIYYEHHON U3 pa3Iu4HbIX HMCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATh  MOJy4aemMyl0  HMHQOpPMAIMI0O U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA MH(POpMaLny;

* TPOSABIATH OpraHu3alMOHHbIE U MO03HABATEIbHBIE yMEHUs
CaMOCTOSATENIbHOIO ~ MPUOOPETEeHUs HOBBIX 3HAHMM B  MpOLECCE
BBITMIOJTHEHMSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENbCKUX padoT;

e paboraTh B TpyIIe C HUCHOJHEHUEM pa3INYHBIX COLUAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHAIBHO PAcHpEeieaATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHUBATh BKJIaJ] KaXXIOTO U3
YYaCTHUKOB TPYTIIHI B PEHICHHE PACCMATPUBAEMOM MPOOIEMBI;

e MPOSBJISATH MOTHBAIMIO K Oynyiiel npodecCuoHaIbHON AEATeIbHOCTH 110
CHEIMAIBHOCTSIM (PU3UKO-TEXHUUECKOTO MPOoduIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosan4yecTBo yacoB DJIeKTPOHHBbIE
Ne HanmenoBanue pa3jieiioB 4 TeM (uu¢possbie)
Kontpoubnbie | [lpakTnuyeckue
n/m | NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. HAYUYHBIM METO/] TIO3HAHUS ITIPUPO/IBI
1.1 HayuHnblii MeTOJ1 MO3HAHUS TPUPOIBI 6 bubmorexa [OK
' Y s PHPOA https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 6
Pa3nen 2. MEXAHUKA
but6mmoreka [{OK
21 Kusemarika 10 ! https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
2.2 Hunanka 10 https://m.edsoo.ru/f16b68d7
N bubnuoreka [JOK
23 Cratika TBEprOro Tena > ! https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHHUKE 0 hits://m.edsoo ru/fl 6b68d7
Hroro no paszneny 35
Pa3nen 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON 15 | bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
3.2 Tepmonunamuka. TenioBble MalIuHbI 20 1 httos:/m.edsoo. rw/fl6b68d7
33 ArperatHble COCTOSIHUSI BEIIECTBA. 14 1 bubnmnoreka [JOK

Onepatop 340 000 "KomnaHus "TeH3op" ——

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP 07.09.26 14:40 (MSK) Ceptudurkat 02AC238300A6B3368E4A72506CF071ADB4



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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@da30BbIE EPEXOBI https://m.edsoo.ru/f16b68d7

Hroro no pazneny 49
Paznen 4. JIEKTPO/IMHAMMUKA
bubnunoreka [IOK
4.1 24 1
duekTpurieckoe nose https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
4.2 IT i i 24 1
OCTOARHBIN SHCKTPHHCCIHIH TOK https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 | TOKI B pAsIIHEIX cpefax 6 hitps://m.edso0.rw/f16b68d7
Hroro no pazaeny 54

Pazgen 5. ®PUSHUECKHIN IPAKTUKYM

. bu6mmoreka [{JOK
! DrsmCCIHT IPATIIYN o 16 https://m.edsoo.ru/f16b68d7
Wroro no paznemy 16
PesepBHOE BpeMst 10 Bubmmorexa [IOK

https://m.edsoo.ru/f16b68d7

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 170 8 16

Onepatop 340 000 "KomnaHus "TeH3op" ——

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP 07.09.26 14:40 (MSK) Ceptudurkat 02AC238300A6B3368E4A72506CF071ADB4



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KITACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanme pa3uesion (undposbie)
Kontpoasnbie | IlpakTnueckue
n/m | W TeM NPOrpamMmmMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJAUHAMMUKA
1.1 MaruutHoe nosue 14 bubmorexa HOK
https://m.edsoo0.ru/39859ef1
12 DeKTpOMarHuTHas 13 1 bubnuorexa [JOK
' WH Y KLU https://m.edsoo.ru/39859¢f1
Hroro no paszneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
bu6mmorexa [JOK
2.1 M 1
CXAHMICCKHE KOCOanIA 0 https://m.edsoo.1u/39859¢f1
29 DNEeKTPOMarHUTHBIC 15 bubnmoreka [JOK
' KoJieOaHusI https://m.edsoo.1u/39859¢f1
73 MexaHn4deckue u 10 1 bubnuorexa [JOK
' DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
24 Onrika 25 ! https://m.edso0.ru/39859¢f1
Uroro no pazaeny 60
Pa3zaen 3. OCHOBBI CIIEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bu6mmoreka [IOK
31 Ocross CTO > ! https://m.edso0.ru/39859¢f1
Hroro no pazneny 5

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
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Pa3znesn 4. KBAHTOBAS ®U3UKA

41 KopnyckynspHo-BoaHOBOMI 15 bubnuorexa [IOK
' Jyain3m https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
4.2 o 5
13tk aroMa https://m.eds0o0.ru/39859ef1
43 ®du3uKa aTOMHOTO fA7ipa U 5 bubnuorexa [JOK
' 3JIEMEHTAPHBIX YaCTHUI] https://m.eds00.1u/39859¢f1
Hroro no pazaeny 25

Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U 12 bubnmorexa [JOK
' acTpopu3uKu https://m.edso0o.ru/39859ef1
Hroro no pasneny 12

Paznen 6. PUSHUECKHAN MPAKTUKYM

bu6mmorexa [JOK
1 o i 1 1
6 VSHACCICHI TIPAKTHIM 6 6 https://m.edsoo0.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBGOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u
0000111eHIE TPEIMETHOTO
COJICPKAHUS U OIBITA
7.1 €ATEIIbHOCTH 15 buGnnorexa [IOK
' 8 . https://m.eds00.ru/39859¢f1
MPUOOPETEHHOTO TIPH
W3Y4YEHUH Kypca QU3HKH
10 — 11 knaccoB
Hroro no pazaeny 15
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Pe3epBHOE Bpems 10 bubmorexa HOK
https://m.eds00.ru/39859¢f1

OBUIEE KOJIMYECTBO 170 4 16

YACOB I10 [TIPOI'PAMME

LIOKYMEHT MOANWCAH 3NEKTPOHHOM NOANWCHIO
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasbnbie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTsbI
pecypchl
®dusnka — pyHIaMeHTalbHAsg HayKa O
1 ynn y 1 https://m.eds00.ru/9bf5¢621
pUpoje
Hayunslii MeTOA MO3HAHUS U METO/IbI
2 Y A 'Hu 1 https://m.eds00.1u/25666972
uccienoBaHus PU3NUECKUX SBICHHIM
DKCIEPUMEHT U TEOPHs B MPOIIECCE
3 no3HaHus nmpupoabl. Habmonenne u 1 https://m.edsoo.ru/3de1d26f
SKCTICPUMEHT B (PU3HKE
CniocoOsl u3MepeHus: GU3HIECKUX
4 P ¢ 1 https://m.edsoo.ru/3a6¢cb4a3
BEIIMYUH Attps.//m.eds00.ru/>aocbsas
AGComI0THAs U OTHOCUTEIbHAS
5 MOTPENTHOCTH U3MEPEHUHN (PU3UIECKUX 1 https://m.edsoo.ru/a2b15721
BEJIMYUH
MopnenupoBanue B ¢pusnke. Ponb u
MeCTO (PU3HKHU B (HOPMUPOBAHUH
6 ¢ . Gop . P 1 https://m.edsoo.ru/3b9%eb2cc
COBPEMEHHOI HAYYHOI KapTUHBI MHUPA,
B [IPAKTUYECKOU JEATEIbHOCTH JIFOAEH
Mexanunueckoe asmxenue. Cucrema
otcuera. OTHOCUTEIHHOCTH
7 1 https://m.edsoo.ru/b1857981
MeXaHu4ecKoro AsrxkeHus. [Ipsamas n
oOpaTHas 3a/1a4il MEXaHUKU
8 Paaunyc-BekTop MaTepuanbHON TOUKH, 1 https://m.edsoo.ru/44£38e63
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€ro NpoeKLUU Ha OCU KOOPAMHAT.
Tpaektopus. [lepememenre. CKOpOCTb.
WX nmpoekiuu Ha OCH KOOpJIUHAT

PaBHOMEpHOE IIPAMOJIMHEWHOE
neuxenue. ['paduyeckoe onucanue

9 . 1 https://m.edsoo.ru/9c¢7af19c
PaBHOMEPHOTO TIPSIMOJIMHEHHOTO
JIBYDKCHUS

10 C107CHHE NEPEMELICHHT H CKOPOCTEH. 1 https://m.edso0.ru/56b218f1
Pemienue 3anau
HepaBHOMepHOE IBHKECHHE.

11 MFHOBeHHa{I, CKOpOCTE. Y CKOpEHHE. 1 https://m.edsoo.ru/a8cedfdf
[IpsiMonmHEeHOE NBM>KEHHE C
MOCTOSIHHBIM YCKOPEHUEM
['padpuaeckoe onmcanue

12 MPSIMOJIMHEMHOTO JBUXKEHUS C 1 https://m.edsoo.ru/f924dcc8
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majienue. Y CKOpeHue

13 CBOCOAHOTO MaACHH. 3ABHCHMOCTS 1 https://m.edsoo.ru/fa29e9¢f
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpaduKu

14 Jlpwkerue Tena, GpOMIeHHOro nos 1 https://m.edsoo.ru/9a2d3298
YIJIOM K TOPU30HTY
KpuBonuneiinoe asuxenue. JBrmxkeHue
10 OKPY>KHOCTH. YTJIOBasi U JTUHEWHAs

15 ckopocts. [lepron u yacrora. 1 https://m.edsoo.ru/66fefe66
LlenTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHHUE

16 KonrtponbHas pabora o teme 1 1 https://m.edsoo.ru/ee9d274a
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"KunemaTtuka"
[TepBsIit 3akoH HeroToHA.

17 VHepuiatbHble CHCTEMbI 0TCHETa, 1 https://m.edsoo.ru/cfel1583¢
[Ipuniun oTHocUTENbHOCTH [ anumes.
HeunepuunansHbie CUCTEMBI OTCYETA

18 Cua, FaBHOHeHCTBY}Oma}I cna. 1 https://m.edsoo.ru/9e291363
Bropoii 3akon Hetotona. Macca

19 Baammonetictaie rex. Tpetuit sakon 1 https://m.edsoo.ru/efe4112e
HeroTona
[IpuHnun cynepnosunuu cui. Pemenne

20 3a/1a4 Ha TPUMEHEHUE 3aKOHOB 1 https://m.edsoo.ru/152449f
HrroToHa
3aKOH BCEMHUPHOTO TATOTCHUSI.

21 OKBUBAJICHTHOCTh IPABUTAIMOHHON U 1 https://m.edsoo.ru/f4clecb8
MHEPTHOU Macchl

gy | (1A TKECTH M YCKOpeHiie 1 https://m.edso0.ru/3e848452
CBOOOIHOTO IaJICHUS
JIB>keHHE HEOSCHBIX TE U X

23 HCKyCCTBEHHBIX CIyTHUKOB. [lepBas 1 https://m.edsoo.ru/c3787bce
KOCMHYECKasi CKOPOCTh. 3aKOHBI
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https://m.edsoo.ru/75f2fcof
Cuna tpenus. [Ipupona u BUnbI cui

25 TpeHus. JIBuxkeHue B )KUIKOCTU U raze 1 https://m.edsoo.ru/1251686¢
C YU4€TOM CHUJIbI COPOTUBIIEHHUS CPEIBI

26 Hapnenne. Luppocratiieckoe 1 https://m.edsoo.ru/cc6cd69f
nasienue. Cuina Apxumena

27 AOGCOTIOTHO TBEPAOE TEIO. 1 https://m.edsoo0.ru/39816e56

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP

07.09.26 14:40 (MSK)

Onepatop 340 000 "KomnaHus "TeH3op"

Ceptudurkat 02AC238300A6B3368E4A72506CF071ADB4



https://m.edsoo.ru/cfe1583c
https://m.edsoo.ru/9e291363
https://m.edsoo.ru/efe4112e
https://m.edsoo.ru/1f52449f
https://m.edsoo.ru/f4c1ecb8
https://m.edsoo.ru/3e848452
https://m.edsoo.ru/c3787bce
https://m.edsoo.ru/75f2fc9f
https://m.edsoo.ru/1251686e
https://m.edsoo.ru/cc6cd69f
https://m.edsoo.ru/39816e56

[TocTynaTenbHOE U BpamaTebHOE
JBIKEHUE TBEPJIOTO Telia
28 MoMeHT CHIE OTHOCHTENEHO OCH 1 https://m.eds00.ru/363b5721
BpaieHus. [1neqo cuibl
CroskeHue CWI, TPUIIOKEHHBIX K
29 TBCPILOMY Teﬂy. HeHTp TAAHCECTH T 1 https://m.edsoo.ru/?) 1fedd2c
VYcnoBusi paBHOBECHs TBEPOTO TeA.
Bunael paBHOBeCHus
30 Penrenue 3anau 1 https://m.eds00.ru/d5915579
31 'IfOHTpOHBHaH padora 1o Teme 1 1 https://m.edsoo0.ru/f3818b83
Hunamuka. CtaTuka TBepIoro Temna"
HNmnynsc MaTepruaibHONM TOYKH,
32 CHCTCMDL MaTepHaﬂLHBIX TOHeK. HeHTp 1 httDs://m.edsoo.ru/99859985
Macc CUCTEMbI MaTEPHAIbHBIX TOYEK.
Teopema 0 ABUKEHUU IIEHTPA Macc
WMITy1bC CHITBI M MI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHEHMsI UMITyJIbCA. 1 https://m.edsoo.ru/64aafec4
PeakTuBHOE NBH)XKEHUE
MomMeHT uMITyJIbca MaTepuaTbHON
touku. [IpencraBienne o coxpaHeHUH
34 1 https://m.edsoo.ru/f6195a12
MOMEHTA UMITYJIbCA B IICHTPATbHBIX
TTOJISIX
35 Pemenue 3amau 1 https://m.edsoo.ru/7b7a4663
Pabota cuipl Ha MaJIOM U Ha KOHCYHOM
36 nepemenienun. [pagurieckoe 1 https://m.edsoo.ru/24¢9cefl
MpEeICTaBICHUE PAOOTHI CUITBIL.
MOIIHOCTE CUIIBI
37 Kunernueckas sueprus. Teopema 00 1 https://m.edsoo.ru/18311468
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U3MEHEHUU KUHETHYECKOMI OHEPIrUuun
MaTepHAIbHON TOUKHU

HOTGHI_II/IEL]II:HBIG 1 HCIIOTCHI U AJIBHBIC

38 cuibl. [loTeHManbHas SHEPTUs. 1 https://m.edsoo.ru/29cda7aa
Bropas kocMHuueckas CKOpOCTh
Tpetbst KocMuYeckast CkopocTb. CBs3b
paboThl HEMOTEHIIUATBHBIX CHJI C

39 M3MEHEHUEM MEXaHUYECKOU SHEPTUU 1 https://m.edsoo.ru/8475b83¢
CHUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTrUun
VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

40 YpasHeHnue bepHysum U1 uacalbHON 1 https://m.edsoo.ru/64f812d9
KUJKOCTU
KoHTponbHas pabdora 1o Teme "3aKoHbI

41 " 1 1 https://m.edsoo.ru/adfd6321
COXPaHEHUS B MEXaHHKE
Pa3BuTue npencraBieHuid 0 npupoe

42 tertoTel. OcHoBHBIC mojiokeHnss MKT. 1 https://m.edsoo.ru/8d327d3e
Huddysus. bpoyHoBCcKOE TBHKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U

43 TBEPJbIX TeN. XapaKTep IBUKECHUS U 1 https://m.edsoo0.ru/7f949152
B3aUMOJICCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKyYT (AaTOMOB).

44 Konnuectso BertectBa. IlocTostHHAas 1 https://m.edsoo.ru/33d17dbd
ABoraapo

45 Tewmeparypa. Teriosoe pasrosece. 1 https://m.edso0.ru/f6931272
IlIxana lenscust

46 Pemenue 3amau 1 https://m.edsoo.ru/a93bae98

47 WneanpHelii ra3. ['a30Bble 3aKOHBI 1 https://m.edsoo.ru/c9618eal
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VYpaBuenne MeHnneneesa-Kiamnelpona.

48 1 https://m.edsoo.ru/b56856ff
Pentenue 3anau

49 AbcomoTHas TemnepaTypa. 3akon 1 https://m.eds00.ru/91849ece
JanproHa

50 I/I30Hp0HeCCH B MACATPHOM Ta5€ € 1 https://m.edsoo.ru/288lbl86
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA
I'padmuueckoe npencrapnenue

51 M30MPOLIECCOB: U30TEPMaA, U30X0Pa, 1 https://m.edsoo.ru/6a23b4ac
n3zobapa

52 OcHoBHoe ypaBHeHue MKT 1 https://m.edsoo.ru/18a67861

53 Penrtenue 3amau 1 https://m.edsoo.ru/dac14{69
CBs13b a0COTIOTHON TEMIIEPATyPhI
TEPMOJIMHAMUYECKON CUCTEMBI CO

54 CpeHEel KHHETHYECKOM SHEepruen 1 https://m.edsoo.ru/456e15¢2
MOCTYTATEIBHOTO TEMJIOBOTO JIBH)KEHHS
e€ yacTull

55 06061116'}'11/16 1 CHCTCMATHIALIB SHAHMH 1 https://m.edsoo.ru/15463cae
no teme "OcnoBel MKT"

56 Korrrposteras pabota o reme "OcHosk! 1 1 https://m.edsoo.ru/e2c6adae
MKT"
TepMoauHamMuyeckasi cucTema.
3agaHue BHEIIHUX ycinoBui s T/
cucTteMbl. BHenIHue u BHyTpeHHME

57 napametpsl. [lapamerpst T/1 cuctemsl 1 https://m.edsoo.ru/3cefc893
KaK CpeIHUE 3HAUCHUS BEJIUYHH,
ONMCBHIBAKOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

58 Hynesoe Hauano TepMOAUHAMUKH. 1 https://m.edsoo.ru/abe6de9c
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Camonpoun3sBomabHas penakcanus T]]
CHCTEMBI K TETUIOBOMY PaBHOBECHIO

59

Mogenps naeanbHOTO raza B
TEPMOJIMHAMUKE. Y CIOBUSA 1
IIPUMEHUMOCTH 3TON MOJAEIIN

https://m.edsoo.ru/65542fde

60

VYpaBuenue Menzeneesa-Knaneiipona
Y BBIpa)XEHUE I BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/fdc9d33b

61

BeIpaxxeHue 151 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'O MJICaJIbHOI'O Ia3a.
KBasucrarnueckne 1 HeCTaTUYECKUE
IIPOLECCHI

https://m.edsoo.ru/e68eb3fb

62

OnemeHTapHas paboTta B
TepMOIMHAMHUKe. Berauciienne paboTel
o rpaduKy rnporecca Ha pV-
JarpaMme

https://m.edsoo.ru/71bd7146

63

Temtoniepeada Kak crmoco0 N3MEHEHUS
BHyTpeHHel sueprun T/l cuctemsl 6e3 1
COBEPIICHHSI pabOTHI

https://m.edsoo.ru/74ea547b

64

KoHnBek1us, TeninonpoBogHOCTb,
U3JIy4EHUE

https://m.edsoo.ru/d2b82bdc

65

KoandaectBo TennoTel. TemioéMKoCcTh
Tea. Y IeIbHast U MOJIsIpHas
TEIIOEMKOCTH BEIeCTBa. Y IeabHas
TEIUIOTa CropaHus TOIJIMBa

https://m.edsoo.ru/77191a19

66

Pacuér konruecTBa TEIIOTH NpU
TeIuionepeaye

https://m.edsoo.ru/f72b113f

67

[TonsTre 06 aqnabatHOM mporecce.

[IepBblil 3aKOH TEPMOJUHAMUKHI

https://m.edsoo.ru/922bfaf
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KonnyecTBo TemnoTs! u paboTta Kak

68 M€pbl U3BMEHEHHS BHYTPEHHEN YHEPT U 1 https://m.edsoo.ru/fe9db125
T/l cucrembl
BTopoii 3aKOH TEPMOJIMHAMUKY IS

69 PABHOBCCHBIX | HEPABHOBECHBIX 1 https://m.edsoo.ru/fbe1719¢
npoieccoB. HeobparumocTtsb
MPUPOTHBIX TTPOIIECCOB

70 HIpHHLAIIb! ACHCTBHS TETOBEIX 1 https://m.edsoo.ru/58£1d829
maruH. KITJT
Maxkcumansroe 3aadueraue KITJI. Iukn

71 1 https://m.edsoo.ru/b4cb642¢
Kapno

72 Pemenue 3anau 1 https://m.edsoo.ru/9aee78d6
DKOJOTUYECKHE aCTIEKThI

73 HCIIOJIb30BAHUS TEIIJIOBBIX ,uBHraTenevﬁ. 1 httos://m.edsoo.ru/5ad8dad2
TennoBoe 3arpsi3HEHUE OKpYKarolen
cpenbl

74 Pemienue 3agau 1 https://m.edsoo.ru/6¢ccd6f3e
O06o00meHre 1 cucTeMaTH3alus 3HAaHUH

75 o teMe "Tepmoaunamuka. TemioBbie 1 https://m.eds00.ru/619219d2
MaIIuHbB"

76 ,IfOHTpOHBHaH padora 1o Teme " 1 1 https://m.edsoo.ru/4ae6e963

Tepmonunamuka. TerioBbie MaITMHBI

[TapooOpa3zoBaHKe 1 KOHICHCAIIHS.

77 Hcnapenue u kunenue. Y aenbHas 1 https://m.edsoo.ru/6338623¢
TEII0Ta NapooOpa3zoBaHus
Haceimmenabie 1 HEHACHIIIICHHBIC TTAPHI.

78 KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH 1 https://m.edsoo.ru/87fbedd 1
Y JaBJICHUS HACBIIICHHOTO Mapa OT
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TEMIIEPATYPbI, X HE3aBUCUMOCTD OT
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCUMOCTh TeMIIEpaTyphl KUIIEHUS OT
JABJICHUS B KUAKOCTU

79 Brasxiiocts Bosayxa. AbconiotHas 1 https://m.edsoo.ru/11ef332a
OTHOCHTEJIbHAS BIIAXKHOCTH

80 Pemenue 3amau 1 https://m.edsoo.ru/eda6d771
TBépnoe Tteno. Kpucramnmueckue u

81 aMmopdHbIe Tesa. AHU30TPOIHS CBOMCTB 1 https://m.edsoo.ru/dac86a9b
KPUCTAIIJIOB
[lnaBnenue U KpUCTATUIU3ALMSL.

82 VY nenpHas TEI0Ta MJIaBICHUS. 1 https://m.edsoo.ru/blfeSdaf
CyOnumarust
Hedopmaruu TBEpIOTO TENA.

83 Pactsokenue u cxxarue. Cnpur. Moayib 1 https://m.edsoo.ru/9195adde
IOura. Ilpenen ynpyrux nedopmannii
TemnnoBoe pacivpeHue KUAKOCTeNH U

84 TBEPABIX T€J1. AHFAPMOHM3M TEIIOBBIX 1 https://m.edsoo.ru/c4afd848
KOJIeOaHUI YacTHI] BEIIeCTBa

85 Hpeobpasopanue sHepriH B (asoBbixX 1 https://m.edso0.ru/38b77981
nepexojax

86 YpaBHEHHE TEIUIOBOTO OamaHca 1 https://m.edso0.ru/187698ea

87 Pemenne 3agau 1 https://m.edsoo.ru/dd3bbc77
[ToBepxHOCTHOE HATSKEHUE.

88 KaHHHHﬂpHHeu ABJICHI. JlaBIIeHie fox 1 https://m.edsoo.ru/1674aedf
HCKPHUBJICHHON MTOBEPXHOCTHIO
s)kunikoctu. @opmyna Jlammaca

89 O0o01IeHNe U cHCTeMaTU3alus 3HAaHUH 1 https://m.edsoo.ru/b86bcada
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1o TemMe "ArperaTHble COCTOSIHUS
BemlecTBa. ®a3oBbie epexoab”
KonrtponsHas pabora o teme

90 "ArperaTtHble COCTOSIHUS BEIIECTBA. 1 1 https://m.edsoo.ru/637137ab
®da30BbIe NIEPeX0abl"
DnexTpu3aius Tel U e€ MposBICHUS.

91 9HeKTqueCKHH 3apﬂ)1. ﬂBa i 1 https://m.edsoo.ru/d8239b91
ANEKTpUUECcKuX 3apsaoB. [IpoBoaHMKH,
JTUAJIEKTPUKU U TIOJTYITPOBOTHUKH
DJIeMEHTapHbIN AIEKTPUUECKUN 3apsi/l.

92 3aKOH COXpaHEHMs IJIEKTPUUECKOTO 1 https://m.edsoo.ru/3839a75¢
3apsna
B3aumoneiictBue 3apsaioB. ToueuHbie

93 1 https://m.edsoo.ru/22342¢f5
3apsibl. 3akoH Kynona

94 Pemenue 3anau 1 https://m.edsoo.ru/77a9d457
Onektpuueckoe none. Ero neiicteue Ha

95 1 https://m.edsoo.ru/5{69d83a
ANEKTPUUYECKUE 3aPsIIbI
Hanpsk€HHOCTB AJIEKTPUUECKOTO TMOJIS.

96 Hp06HB{H sapsa. Jlutii 1 https://m.edsoo.ru/ele8dbc4
HANPSHKEHHOCTHU AJIEKTPUYECKOTO TOJIS.
OaHOPOHOE ANEKTPUIECKOE T10JIe
[TorennmanbHOCTH

97 3JIEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTH 1 https://m.edsoo.ru/ae94dc27
MOTCHITUAIOB U HAIPSHKEHNE
[ToTenuunanpHas sHEprus 3apsijia B

98 aniekTpocTatuueckoM mnoste. [lorennuman 1 https://m.edsoo.ru/5a9a6571
AJIEKTPOCTATUYECKOTO OIS

99 CBs13b HANPSKEHHOCTH TOJIS U 1 https://m.edsoo0.ru/9f3f9289
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Pa3HOCTH MTOTEHITUAIOB JIJIst
3JIEKTPOCTATHYECKOTO TIOJIS
11 CyIIepno3

100 UM CyHept HEIHH 1 https://m.edsoo.ru/1bd 18654
AIEKTPUUECKUX MOJIeH

101 Pentenue 3amau 1 https://m.edsoo.ru/163711ea
ITone Toueunoro 3apsmaa. ITone

102 DAL . 1 https://m.edsoo.ru/cc734dce
PaBHOMEPHO 3apsiKEHHOU cepbl
[Tone paBHOMEPHO 3apsKEHHOTO TIO

103 00bEMy mapa. [losie paBHOMEpHO 1 https://m.edsoo.ru/4677¢463
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH
[IpoBOAHUKH B DIIEKTPOCTATUUECKOM

104 POBOA p 1 https://m.edsoo.ru/a6229e4d
noJie. Y CJI0BHE paBHOBECHS 3apsI0B

MDJIEKTPUKH U TTOIYIIPOBOIHUKH B

105 A P YHPOBOA 1 https://m.edsoo.ru/62476ad1
AJIEKTPOCTATHYECKOM TOJIe
Kongencarop. DneKTpoéMKOCTh

106 KOH/IEHCaTopa. JJIEKTPOEMKOCTb 1 https://m.edsoo.ru/e7d2baf7
MJIOCKOTO KOHAEHCaTopa
[TapamiensHOE coeqUHEHHUE

107 p a 1 https://m.edsoo.ru/5aef8d69
KOHJIEHCAaTOPOB
ITocnenoBaTensHOE COeTMHEHIE

108 A g 1 https://m.edsoo.ru/11bce646
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa 1 https://m.edsoo.ru/235a28b8

110 Penrenue 3anau 1 https://m.eds00.ru/656b4b18

BIDKEHHE 3aPsDKEHHOM YaCTHUIIEI B

111 A p t 1 https://m.edsoo.ru/b4b416¢7
OJIHOPOJIHOM DJIEKTPHUUECKOM I10JIe

112 Permenne 3agau 1 https://m.edsoo.ru/8321c4d4
O060011IeHNE U CUCTEMAaTHU3al1s 3HAHUI

113 = " H " 1 https://m.edso0.ru/144d952f
1o TeMe "DIIEKTPUYECKOE MoJie
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KonTponbHas pabota no teme

114 " " 1 1 https://m.edsoo.ru/8add458

DJIEKTPUYECKOE TOJIE

Cuna toka. ITocTosSHHBIN TOK. Y CIIOBUSI

115 CYyIIIECTBOBaHUS TOCTOSTHHOTO 1 https://m.edsoo.ru/b6811413
AJIEKTPUYECKOTO TOKA

116 Hcrounuku toka. Hanpsxenne n 3/1C 1 https://m.edsoo.ru/167f5ef5
3akox OMa 11 ygacTKa IEIH.

117 Ly i | https:/m.eds0o.ru/95339dd
DIIEKTPUYECKOE CONIPOTHUBIICHHE
3aBUCHMOCTh COITPOTUBIICHHUS
OJTHOPOJHOI'0 IPOBOIHUKA OT €TI0

118 FIHOPO POBOA 1 https://m.edsoo.ru/1b983cba
JUTMHBI Y TIOIIAU TIOTIEPEYHOTO
CEUECHU
VY nenpHOE CONMPOTHUBIIEHUE BEIECTBA.

119 a p H 1 https://m.edsoo.ru/12739db1
Pemrenue 3agau
[TocnenoBarensHOE, MapaieIbHOE,

120 1 https://m.edsoo.ru/ebd277dd
CMEIIaHHOE COCTMHEHHUE MPOBOTHUKOB
PacuéTt pa3BeTBIEHHBIX DIEKTPUIECKUX

121 . p p 1 https://m.edsoo.ru/e897cle3
nenei. [Ipasuna Kupxroda

122 Pemienue 3agau 1 https://m.eds00.ru/9692cee?
Pabota anekTpuueckoro Toka. 3akoH

123 1 https://m.edsoo.ru/63fc1{6¢
Hxoyns —Jlenna

124 Pemenue 3agau 1 https://m.edsoo.ru/743257
MOIIHOCTB AMEKTPUIECKOTO TOKa.

125 TemoBass MOITHOCTE, BRIACTIEMas Ha 1 https://m.edsoo.ru/73ca2881
pe3ucrope

126 Pemenue 3agau 1 https://m.edsoo.ru/b4df8ee4
5J1C u BHYTpEHHEE CONPOTUBIICHUE

127 A yp p 1 https://m.edsoo.ru/14a99997
HCTOYHHUKA TOKA
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3akon Oma oIHOI (3a ol

128 KOH LM Ilﬂil MOTHOH (3AMKHYTOH) 1 https://m.edsoo.ru/671f4cfc
AJIEKTPUIECCKOM 1IN

129 Pemenue 3agau 1 https://m.eds00.1ru/96ed9672

130 MoHOCTh HCTOYHUKA TOKA 1 https://m.edsoo.ru/14ele7fc

131 Kopotkoe 3ambikanne 1 https://m.edsoo.ru/2e8399¢5
Konnencarop B 11¢

132 A P B HCITH TOCTOAHHOTO 1 https://m.edsoo.ru/ca2d98fc
TOKa

133 Pemrenne 3agau 1 https://m.edsoo.ru/8be8dfbb
Peme "T1 i

134 HHe 3aﬂatj 1o T,eMe OCTOMHBIH 1 https://m.edsoo.ru/tbc71{99
INMEKTPUYECKUIN TOK
Penrenue 3anad mo treme "IlocTOSHHEIN

135 . " 1 https://m.edsoo.ru/fd84564f
AJIEKTPUIECCKUN TOK
Pemenne 3agau mo teme "IlocTOSHHBIN

136 A . " 1 https://m.edsoo.ru/e9bf8c¢7d
INEKTPUIECKUH TOK
O00011eHNEe U cCUCTEMATH3allHs 3HAHUH

137 1o TeMe "[1oCTOSHHBIN 2IeKTpUUECKU 1 https://m.edsoo.ru/b312753¢
TOK"
KonTtponsHas paboTta mo TeMe

138 | | OTIPOIRHATP S 1 1 https://m.edsoo.ru/3b3e6264

ITocTOsTHHBIN SEKTPUIECKUIA TOK

DneKTprUecKas MPOBOANMOCTh

139 Pa3IMYHBIX BEIIECTB. DIICKTPHUUCCKUI 1 https://m.edsoo.ru/74ce9638
TOK B MeTayu1ax. CBEpXIPOBOIUMOCTh
DNEKTPUUECKU TOK B paCTBOPAX U

140 pacIuiaBax 3JIEKTPOJIUTOB. 3aKOHbI 1 https://m.edsoo.ru/166¢3e31
®Dapanest s IEKTPOIU3a

141 DnexTpuYecKnui TOK B raszax. [lmazma 1 https://m.edsoo.ru/fd1¢c76c4
DIIEKTPUUYECKHUI TOK B BAKyyMe.

142 P vy | https://m.edsoo.rw/51313dfd
Baxyymubie mprOopbl
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143

DIIEKTPUUIECKHI TOK B
HOJTYTTPOBOTHUKAX

https://m.edso00.ru/369¢2523

144

[TomynpoBOAHUKOBBIE IPUOOPEI 1

https://m.edsoo.ru/34bfc1c9

145

DuU3NYECKUN TPAKTUKYM 110 TEME
"M3MepeHune CUiIbl TOKa U HAMPSHKEHUS
B I[E€NTU TIOCTOSTHHOT'O TOKA MPH MOMOIIN
AQHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENBHBIX PUOOPOB" WK 1
"3HaKOMCTBO C LU(DPOBOIA
naboparopueit o pusuke. [Ipumepst
HU3MEpeHHs PU3MIECKUX BEIIMUUH TIPH
MMOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

https://m.edsoo.ru/887a812f

146

DuU3NUECKUH IPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOIO JBUKECHHUS
C LETBI0 ONPEICIICHUSI MTHOBEHHOM
ckopoctH"

https://m.edsoo.ru/d3{b8243

147

DuU3NYECKUH IIPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH" 1
nnu "MccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHM IIPU PaBHOYCKOPEHHOM
nBIKeHun"

https://m.edsoo.ru/6264b28¢

148

PuU3HYECKUHN IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgenus” win "M3ydenue IBr>KeHUs
Tesa, OPOIIEeHHOTO TOPU30HTAIIEHO"

https://m.edsoo.ru/b393dcb4

149

Du3HUECKU IPAKTUKYM 110 TEME

"N3y4yeHue qBUKEHUS Teja 110

https://m.edsoo.ru/a517142¢
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OKPYHOCTH C IIOCTOSIHHOM 110 MOJYJIIO
ckopocthio" win "MccnenoBanue
3aBHCHMOCTH NeproJia 00paleHus
KOHUYECKOI0 MasiTHUKA OT €ro
napamerpos"”

150

®u3HUEeCKU NPAKTUKYM I10 TEME
"M3MepeHne paBHOJAEHCTBYIOIIEH CHIIbI
IpU JIBUKEHUH OpyCcKa MO HaKJIOHHON
mmockoctu" unu "[IpoBepka rMnoTe3bl 1
0 HE3aBUCHUMOCTU BPEMEHHU JIBUKECHUS
OpycKa Mo HAKJIOHHOM IIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"”

https://m.edsoo.ru/51e399ac

151

DuU3NYECKUN MPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUJI
YIOPYTrOCTH, BO3HUKAIOIIHUX B MPYKUHE
U pE3UHOBOM 00paslie, OT UX
nepopmanuun” wnn "M3ydyenne
JBIKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOH 4epe3 JIETKUM
6J10K"

https://m.edso0.ru/9ef82992

152

Du3NUeCKU IPAKTUKYM I10 TEME
"N3mepenue kodpuIeHTa TpeHus mo
BEJIMYMHE YTIIOBOTO KOAPPHUIIMEHTA
3aBucumocty Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo 1
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
K03 purmeHToM TpeHus" uiu
"HN3yueHue IBUKEHUS Ipy3a Ha Baly C

TpeHueM"

https://m.edsoo.ru/e6¢f8b17
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153

®u3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ycaoBUd paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh
BpanieHus" wiu "KoHcTpynpoBaHue
KPOHILUTEWHOB U PaCYET CUIT
ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TEIIA,
MMEIOIIETO TUIONIAlb ONOphI"

https://m.eds00.1u/12559634

154

PuU3nYeCKUi MPaKTUKYM 10 TEME
"M3mMepeHne UMITysibca Tena Mo
TopMo3HOMY IyTu" uim "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIEKTPOMOOMIISI 1 MOLITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanre COXpaHeHUs
MMITYJIbCA TIPU YIIPYTOM
B3aumozeiictun" unu "M3mepenune
KMHETUYECKOW PHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

https://m.edsoo.ru/92e75337

155

DuU3NYECKUN TPAKTUKYM 110 TEME
"H3y4yeHne n30TepMUYECKOTO MpoIiecca
(pexOMeHJ0BaHO UCIOIb30BAHUE

1 poBoit 1abopaTopun)" win 1
"N3yueHue n30X0opHOro mpoiiecca" uimn
"N3yuenue nzobapHoro nporecca’ win
"IIpoBepka ypaBHEHUS COCTOSTHUS"

https://m.edsoo.ru/2cc45366

156

Du3NUeCKU IPAKTUKYM 110 TEME

"N3mepenue yaenbpHol TennoéMkoctu"

https://m.eds00.ru/64769b23
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nnn "HccnenoBanue mporecca
OCTBIBAaHHU BellecTBa" WiIn
"HccnenoBanue agnadaTHOrO
npouecca" win "U3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOACHCTBUS U
TEMIEPATYPbI KUIIEHUS KUKOCTEN"

157

DuU3NYECKUH MTPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
UCIIApEHUs KUAKOCTEN" Uin
"N3mMepeHue yaelbHOM TEII0ThI
riaBiaeHus Jbaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX ApOB" WU 1
"N3mepenune abCoOTHOM BIIaXKHOCTU
BO3/lyXa M OLIEHKa Macchl NapoB B
nometenun". Iamepenue

K03 puIeHTa TOBEPXHOCTHOTO
HATSHKCHUS

https://m.edsoo.ru/6518def5

158

Pu3HUeCKU IPAKTUKYM I10 TEME
"HaGmronenue npeBpalieHus SHEpruu
3apSAYKEHHOI'0 KOHJIEHCATOPa B SHEPTHUIO
U3JIy4EeHHs CBETOAMOA" UIN
"N3y4yeHue MpoTeKaHus TOKa B LIETIH,
coJieprKalieil KoHaeHcaTop" uim
"Pacnipenenenue pasHocTH
NOTEHUUAJIOB (HaNpsKEHUs ) IPU
MOCJIEI0BATEILHOM COEIMHEHUN
KOHJICHCAaTOPOB"

https://m.eds00.ru/8ab6f191

159

Du3HUECKU IPAKTUKYM 110 TEME 1

https://m.edsoo.ru/689acfde
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"UccmenoBanue CMEIIaHHOTO
COEIMHEHHUS PE3UCTOPOB" Min
"N3Mepenue yieabHOro
COTPOTHUBIICHHUS IMPOBOTHUKOB" HIITH
"HccnengoBaHue 3aBUCUMOCTH CHIIBI
TOKA OT HAIPSHKEHUS /IS JIAMITBI
HakajauBaHus"

DuU3NYECKUH MTPAKTUKYM 110 TEME
"HaGmronenue annekTpoiaun3a’ wim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" wnu "HccnenoBanue

160 https://m.edsoo.ru/d12ec827
3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" WK
"CHsiTHE BOJIbT-aMIIEPHOI
XapaKTePUCTUKHU Aroaa"
PesepBHeiit ypok. O6o00IeHuEe U

161 CUCTEMaTH3alMs 3HAHUH 110 TeME https://m.edsoo.ru/c1cd6683
"Kunemartuka"
PesepBHblit ypok. O0001IeHNE U

162 cucTeMaTu3alys 3HaHUH 110 TEME https://m.edsoo.ru/3e83a7a7
" Imaamuka"
PezepBHbIif ypok. O6001IeHNE U

163 CHUCTEMAaTH3alMsI 3HAaHUH 110 TEME https://m.edsoo.ru/f1dde229
"CraTtuka TBEpaOro Tena"
PeseprubIil ypok. O60011eHUE U

164 CHCTEeMaTH3alMsl 3HaHUH 10 TeMe https://m.edsoo.ru/ffffdfb9
"3aKOHBI COXpaHEHHS B MEXaHUKE"

165 Peseperpiii ypok. Oboduerne i https://m.edsoo.ru/1eb17193

CHUCTCMAaTUu3aluAa 3HAHWM 110 TEME
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"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON
teopun"”

PesepBHeiit ypok. O6001IeHHE U
166 cUCTEeMaTH3aIus 3HaHUM 110 TeMe 1 https://m.edsoo.ru/491db95e
"TepmoanHaMuka. TernioBble MalIuHbI"

PezepBHblit ypok. O0001IeHNE U

cucTeMaTH3alys 3HaHUH [0 Teme

167 " 5 1 https://m.edsoo.ru/376bbe7d
ArperatHble COCTOSHUS BEIECTBA.

®dazoBblie Iepexoan"

PesepBHbIii ypok. O6001ICHNE H
168 cucTeMaTHu3alysl 3HaHUH 110 TeEME 1 https://m.edsoo.ru/a3a31db5
"OnexTpuueckoe nosue"

PesepHbIii ypok. O60011eHNE H
169 CHUCTEMAaTH3aLMsI 3HaHUH 110 TEME 1 https://m.edsoo.ru/dbdb4728

"ITocTOSIHHBIN ANEKTPUUECKUNA TOK'

PesepBHeIit ypok. O600IICHHE 1
170 cUCTeMAaTU3alus 3HaHUU 110 TEME 1 https://m.edsoo.ru/e7d63912

"Toku B pa3InyHbIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 170 8 16
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11 KITACC

Koan4yecTBo yacos DJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Kontpoubnsie | IIpakTnueckue A op
n/n Bceero u3ydyeHusi | oOpa3oBaTesIbHbIEC
padoThI padoThI
pecypchl

B3auMoaelicTBrE MOCTOSHHBIX
MarHuToB U OIPOBOIHUKOB C

1 POBOA 1 https://m.edsoo.ru/d726192d
TOKOM. MarauTHoE II0JI€E.
I'mnore3a Ammepa
BekTop MarHuTHOM UHAYKIWH.
ITpuHun cymneprnosunuu

2 puHi yHep . . 1 https://m.edsoo.ru/275747de
MarHuTHBIX moJied. JInnnu
MarHUTHOM MHIYKIIHH
MarsuTHoOe 1oJie TPOBOIHUKA C

3 POBOI 1 https://m.edsoo.ru/3783fflc
TokoM. OnbIT Dpcrena
Cuta Amrmepa, €€ HanpaBiIeHUE U

4 p P 1 https://m.edsoo.ru/6f5427fa
MOMYJTb

5 Pemenue 3amau 1 https://m.edsoo.ru/d41efee2
[IpumeHenue 3akoHa AMriepa.

6 DIIEKTPOU3MEPUTEITBHBIE 1 https://m.edsoo.ru/3b3f7d6a
pUOOPHI
Cuna JlopeHua, e€ HampaBieHNE U
MOJIyIb. /[IBIKEHHE 3apsKEHHOU

7 Aye. /L P 1 https://m.edsoo.ru/aa8de148
YaCTHUIIbI B OJTHOPOTHOM
MarHUTHOM II0JIe
Pemenue 3agaa 1 https://m.edsoo.ru/8c¢783d83
Pa6oTa cuibl Jlopenna 1 https://m.edsoo.ru/2bef64d7

Onepatop 340 000 "KomnaHus "TeH3op" ——

JOKYMEHT MOAMMUCAH 3JTEKTPOHHOMN NOANMUCHIO
4OV "TMMHA3MUA "AO.A.P.", MIKOBA TATbAHA B/TAAVMUPOBHA, IMPEKTOP

07.09.26 14:40 (MSK)

Ceptudurkat 02AC238300A6B3368E4A72506CF071ADB4



https://m.edsoo.ru/d726f92d
https://m.edsoo.ru/275747de
https://m.edsoo.ru/3783ff1c
https://m.edsoo.ru/6f5427fa
https://m.edsoo.ru/d41efee2
https://m.edsoo.ru/3b3f7d6a
https://m.edsoo.ru/aa8de148
https://m.edsoo.ru/8c783d83
https://m.edsoo.ru/2bef64d7

10

Pemenue 3amau

https://m.edsoo.ru/e517b23e

MarsuTHOE I10JI€ B BEILIECTRBE.

11 deppoMarHeTUKy, napa- u https://m.edsoo.ru/2a8cc173
JHaMarHeTUKU
OCHOBHBIE CBOMCTBA

12 dbeppomarneTukoB. [Ipumenenue https://m.edsoo.ru/bc26694b
dbeppoMarHeTHKOB

13 Peerne sanay no Teme https://m.edsoo.ru/1faac6ab
"MaruurtHoe mnoJje"

14 'I')GI_HCHI/IG sanat HO"TGMG https://m.edsoo.ru/29cfa6ed

MarunuTtHoe 1ojie

SIBneHne 31eKTPOMarHuTHON

15 uHayKuu. [loTok BekTopa https://m.edsoo.ru/d7679bea
MarHUTHOM MHIYKIUH

16 OJIC uHaykimu https://m.edsoo.ru/1b88d334

17 3aKOH DIICKTPOMATKHTHOH https://m.eds00.1ru/92685f5b
uHaykunn Papanest
BuxpeBoe anexkrpuueckoe moiie.

18 https://m.edsoo.ru/b4a53967
Toxu dyko

19 SAC mEnyKIMH B ABHOKYIIMXCA https://m.edsoo.ru/c7d9b182
MIPOBOJHUKAX

20 Pemenue 3amau https://m.edsoo.ru/dc7934d1

21 [TpaBuio Jlena https://m.edsoo.ru/9b41ef5d
NupyktuBHOCTH. Karyika

22 WHJIYKTUBHOCTH B LEIIH https://m.edsoo.ru/7¢53bb14
ITOCTOSTHHOTO TOKa

23 Apnenne camonHayKuuH. S/C https://m.edsoo.ru/bb32479¢

CaMOUMHAYKIHNN
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3Heprm[ MarguTHOTO I10JIA

24 KaTyIIKH C TOKOM. https://m.edsoo.ru/2f6d1de5
DIIEKTPOMArHUTHOE T0JIe

25 Pemenue 3amau https://m.eds00.ru/e9999345
O00011IeHrEe U CUCTEMaTU3 AN

26 3HaHUH IO TEME https://m.edsoo.ru/f37ce6e9
"OnexrpoauHamuka"
KonTponbhas pabota no teme

27 " https://m.edsoo.ru/f622357¢

DJeKTpoiMHaMuKa"

KomnebaTenpHas cucrema.

28 CB00OOIHBIC KOJICOAHUS. https://m.edsoo.ru/23bedaa2
lMapmonnueckue konedaHus
Kunematnueckoe u

29 JUHAMUYECKOE OMUCAHUE https://m.edsoo.ru/11414644
KOJIeOaTeIbHBIX JBIKCHUI
DHEPreTUIECKOE OMUCAHNE.
BriBoA TMHAMHYECKOTO OMHUCAHUS

30 rapMOHHYECKHX KOJICOAHUH M3 MX https://m.edsoo.ru/78dab8el
JHEPreTUYECKOro 1
KHHEMATUYCCKOTO OTMCaHUs

31 Ammntyaa u aza koaedbaHuit https://m.edsoo.ru/alaccd22
[Tepuon u yacToTa KoJIeOaHMIA.
[epron ManbIx CBOOOIHBIX

32 Kosebanuii MaTeMaTHECKOro https://m.edsoo.ru/feff9e52
MasiTHUKA. [leproa cBOOOTHBIX
KOJICOaHMI NPy KUHHOTO
MasiTHUKa

33 3aryxaroliye KojaeoaHusl. https://m.edsoo0.ru/718e4134
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BoinyxneHHble Kosie0aHusl.

Pesonanc

34 ABTOKOJICOaHHS https://m.edsoo.ru/al3b26a7

35 Penrenue 3anau https://m.edsoo.ru/fa6e4773
Ypoxk-koHpepeHuus

36 "MexaHu4eCKHe KojieOaHus B https://m.edso0.ru/2315377b
MY3bIKaJIbHbIX HHCTpyMEHTax"
O06001IeHre U CUCTEMAaTU3 AL

37 3HaHUH 110 TeMe "MexaHndeckue https://m.edsoo.ru/c95a653a
KojacOaHus"
DIIeKTpOMarHUTHBIC KOJIeOaHusI.

38 . https://m.edsoo.ru/9de437bf
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b

39 AMILTHTY bt 3:‘,1 Pl KOHIeHcatopa https://m.edsoo.ru/37e9197¢c
C aMIUTUTYION CHJIBI TOKA B
K0JIe0aTeTbHOM KOHTYPE
3aKOH COXpaHEHMsI SHEPTUuU B

40 HJIeaIbHOM KOJIeOATeIbHOM https://m.edsoo.ru/7e7b565a
KOHTYpE
3aryxaroIue JIeKTPOMAarHUTHbIS

41 KosieOanus. BeiHyX/IeHHBIC https://m.edsoo.ru/9add67db
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS
Ilepemennslii Tok. Pe3uctop u

42 KOHJICHCATOp B LEIHU https://m.edsoo.ru/7db57a72
MEPEMEHHOTO TOKa

43 Karyluka WHAYKTHBHOCTH B IETIH https://m.edsoo.ru/e922e141
MEPEMEHHOTO TOKa

44 3akon Oma 1Ji 3JIEKTPUIECKOM https://m.edsoo.ru/l1dc56alf
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ey nNepeMEcHHOro Toka

MoIHOCTh IEPEMEHHOIO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE

45 https://m.edsoo.ru/ddab957f
3HAYEHUE CHIIBI TOKA U
HaIPSKEHUS
46 Pe3oHaHC B anekTpruyecKou nemnu https://m.edsoo.ru/bel58ffc
47 Pemienue 3anau https://m.edsoo.ru/cf7c45¢cl
WneanbHbIi TpanchopmaTop.
48 Hpomsozctso, nepenatia " https://m.edsoo.ru/9ae7b7d6
NMOTpeOICHUE IIEKTPUIECKON
SHEPIrUu
DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOCTBE JICKTPOIHEPTHUH.
49 KynbTypa ncnonb3oBanus https://m.edsoo.ru/9t737d7e
3JICKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HU
50 Pemenue 3agau https://m.eds00.ru/883d6693
51 Pemenue 3amau https://m.edsoo.ru/f9a9d849
O0001IeHrEe U CHUCTEMAaTU3 AL
52 3HAaHMUH 110 TeMe https://m.edso00.ru/e9936¢87
"DneKTpoOMarHuTHbBIE KoeOaHus"
MexaHM4eCcKue BOJIHBI.
53 XapakTepUCTUKA MEXAHUYECKUX https://m.edsoo.ru/6a4b4a22
BOJIH
54 CaolicTBa MEXaHUYECKUX BOJTH https://m.edsoo.ru/d286ca54
55 3ByK. XapaKkTepUCTUKH 3ByKa https://m.edsoo.ru/ee4112¢2
56 Mupassyx u yInTpassyk. https://m.eds00.ru/57849551

[ITymoBo€ 3arpsi3HEHHE
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OKPYXaIoIIe Cpeabl

57 Pemrenue 3agau https://m.edso0.ru/9494735f
DNeKTPOMAarHUTHBIC BOJTHBI.

58 N3nydenne 3J1eKTpOMarHuTHBIX https://m.edsoo.ru/95e5e8fc
BOJIH
DHeprus MEKTPOMArHUTHBIX

59 BoaH. CBolicTBa https://m.edso0.1u/a678b211
AIEKTPOMArHUTHBIX BOJIH
[Ikana 3MeKTPOMarHUTHBIX BOJIH.

60 [IpuMeHeHne 3eKTPOMarHUTHBIX https://m.edsoo.ru/blc7ec5d
BOJIH B TEXHUKE U OBITY
[TpuHIUIIBI paTInOCBS3U U
TeneBuneHus. Pagnonokarusi.

61 a a H https://m.edsoo.ru/c7111d5c¢
DNEKTPOMArHUTHOE 3arpsi3sHEHUE
OKPYXAaIOIIEeH Cpeabl
KoHTponbHas pabota 1o Teme

62 | " https://m.edsoo.ru/4al13d478

Konebanus u BOIHBI

Csert. 3aK0H IPAMOJIMHENHOTO

63 p https://m.edso0.ru/ba296896
pacrpocTpaHeHHsI CBETa
Pewienue 3anad Ha npUMEHEHUE

64 3aKOHa IIPSIMOJIMHEWHOIO https://m.edsoo.ru/f44c485¢
pacrpocTpaHeHusl CBeTa
OTtpaxenue cera. [1nockoe

65 https://m.edsoo.ru/c288a5b5
3epkano. Cdepudeckoe 3epKano
[Ipenomiienne cBera.
AOCOIIOTHBIA U OTHOCUTENLHBIH

66 https://m.edsoo.ru/583142d3

IMOKa3aTcCJIb IIPCIOMIICHUS.
ITonnoe BHYTPCHHEC OTPAXKCHUC.
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[IpenenbHbIN yroa NoaHoro
BHYTPEHHETO OTPaKCHHUS

Pewenue 3a1a4 Ha npUMEHEHUE

67 3aKOHOB OTPAXKEHHUS U https://m.edsoo.1u/14636c9b
MPEJIOMJICHUS CBETA
Xop tydeit B mpusMe. Jucnepcus

68 cBeta. CIOXKHBIN cOocTaB Oeoro https://m.edsoo.ru/182d32ee
cBerta. IlBer
JInn3el. DoKyCcHOE pacCTOSIHUE U

69 https://m.edsoo.ru/8¢7¢9337
ONTHYECKas CUJIa JIMH3BI
[HocTpoenue n3odpaxeHuii B

70 JIMH3aX U UX CUCTEMAX. https://m.edsoo.ru/c3f324ce
YBenudyeHue JuH3bI
Pemenne 3agau Ha mocTpoeHue

71 U300paKCHHM, TTOTy9aeMbIX C https://m.edsoo.ru/d67¢1148
MOMOIIIBIO JINH3

72 I'ma3 kak onTuyeckas cucreMa https://m.edsoo.ru/8d2deal4
Pewmenne 3anau. IIpeneinst

73 MIPUMEHUMOCTH F€OMETPUYECKOMN https://m.edsoo.ru/1d79¢d32
ONTHKH

74 CkopoCTh CBETA H MCTOJBI c¢ https://m.edsoo.ru/1c¢94484c
HU3MEPECHUS

75 Jucnepcust cBera https://m.eds00.ru/178d9676

76 WHuTepdepenmus ceera https://m.edsoo.ru/c6611a7d
KorepeHTHbBIE HCTOUYHUKH.

77 VcnoBus HaOIIOEHNS https://m.edso00.1u/d8776167
MaKCUMYMOB 1 MUHMYMOB

78 Pentenue 3amau https://m.edsoo.ru/c9dfcfal
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79

[Ipumenenue nutepdepeHun

https://m.edsoo.ru/lefa64cf

80 Hudpaxius ceera https://m.edsoo.ru/2a48a5¢e7
JudpaxknuonHas pemeTka.

81 VYcioBue HaOMIOAEHNS TJIAaBHBIX https://m.edsoo.ru/b37d1ec?
MaKCUMyMOB

82 Pemenue 3amau https://m.edsoo.ru/b193£19d
I1 .

83 OnepeqHOCTB CBETOBBIX BOJH https://m.edsoo.ru/Sbceld95
[Tonspuzauus ceera

84 Pemenue 3agau https://m.edsoo.ru/bbcl11178

85 CBeToBbI€E SIBIIEHUS B IPUPOJIE https://m.edsoo.ru/56d84bb5
O00011eHre U CUCTEMAaTU3 AL

86 Hvl " " 1 https://m.eds00.ru/82697d84
3HaHui 1o teme "Onruka
KonTponbHasg padora 1o TeMe

87 p p https://m.edsoo.ru/ec59c415
«OnTuka
['panuIel MPUMEHUMOCTH
KJIACCUYECKOH MEXAHUKHU. 3aKOHBI

88 https://m.edso0.ru/2266a9¢8
AIIEKTPOIMHAMUKH Y TIPUHIIUTT
OTHOCHUTEIBHOCTH
IMTocTynartel ciequagibHON TEOPUN

89 y H p https://m.edsoo.ru/c79dalc4
OTHOCUTEIBHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHOM
unTepBai. [IpeobpazoBanus
Jlopenita. YcioBue NpUYNHHOCTH.

90 PeHI p https://m.edsoo.ru/65f1eff3
OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJIEHNE
BPEMEHHU U COKpAIIEHUE JJINHBI
OHEPrusa U UMITYJIbC

91 p Y https://m.edsoo.ru/1d1¢94{3

pCHHTHBHCTCKOﬁ HYaCTHIIBI
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CBs13b Macchl ¢ JHEprueu u

92 HMMITYJIbCOM PEIATUBUCTCKON https://m.edsoo0.ru/59f443c4
YaCTHUIIbI. DHEPTHUS MTOKOS
PasHOBECcHOE TEIIIOBOC

93 BHOBECHOC TEILIOB https://m.edsoo.ru/4eeab85¢
U3ITydeHUE

94 3akoH cMelennsa BuHa https://m.edsoo.ru/eleebabb
I'umrore3a M. IInanka o KBaHTax.

95 ot AR O Kparrax https://m.edsoo.ru/8da3efb3
doTtoHEI

96 OHeprust ¥ UMITyJIbC (OTOHA https://m.edsoo.ru/faf3f546
dotordpdext. OnbrTer A. T'.

97 https://m.edsoo.ru/d3b57d7e
CroneroBa. 3akoHbl (hoTodPdexra
VYpaBHeHnue DitHIITEHA 17151

98 dororddekra. "KpacHas https://m.edsoo.ru/bca25d3c
rpanuna” goroaddexra

.0 I1. H.

99 Hassienme caera. Ombirh! https://m.eds00.ru/9139¢8d6
JleGenena

100 BoiHOBEIE CBOIICTBA YaCTHI] https://m.edsoo.ru/22dc465f
Bounnsl ne bpoiina. InvuHa BoJHbI

e bpoiinst u pasmMepsl odnac

101 A€ bb p pbl vn ™ https://m.edso00.1u/f98b63b9
JIOKQITN3AIHAN JBYKYIICHCS
YACTHILBI
Kopnyck 0-BOJIHOBOM

102 PHYCKYIIPHO-BOTHOBOH https://m.edsoo.ru/2bbe2ced
TyaJiu3m

103 Jlnpaxups SIEKTPOHOS Ha https://m.edsoo.ru/7123eebb
KpHUCTaJIax
Crneuunduka usmepeHuii B

104 Mukpomupe. COOTHOIIEHHUS https://m.edsoo.ru/25ed1158

HeonpenenéunocTei [ elizendepra
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105

Pemenue rpaduueckux 3agau

https://m.edsoo.ru/2526925¢

106 Pemenue pacuérubix 3a1au https://m.eds00.1u/2491927¢
KonTponbHas paboTa 1o remam:

1o7 | Ocwomer CTOY, ) https://m.edsoo.ru/9b44f6cf
"KopnyckynsipHO-BOJITHOBO#
ayanusm"
OIIBITEI IO UCCIIEIOBAHUIO

108 cTpoeHus aroma. [lnanerapuas https://m.edsoo.ru/a7ad8e6¢
Mozenb aroma Pesepdopaa

109 [Toctynater bopa https://m.edsoo.ru/e6ab4282

110 | DwiercreKTpo. Criektp yporkeit https://m.edsoo.ru/f2ebbf7d
SHEPTUU aToMa BOJIOpOa

111 CTIOHTAHHOC H BBIHYJKACHHO https://m.eds00.ru/95859134
U3ITy4YCHHUE CBETA

112 Jlazep https://m.edsoo.ru/3eea94ef
Hyxknonnas mozgens siapa

113 | Ieiiseibepra-Mpaieriko. 3apsa i https://m.edsoo.ru/14b36343
MaccoBoe YHcIo Aapa. 30Tomsl.
PagnoakTuBHOCTD
3aKOH paIl0aKTUBHOTO pacnaja.
CBolicTBa MOHU3UPYIOIIETO

114 u3nyuyeHus. Bousaaue https://m.edsoo.ru/1decd299
PaZOaKTUBHOCTH Ha )KUBBIC
opranu3msl. Jlo3uMeTpus
DHeprus CBSI3U HYKIOHOB B sIIPE.

115 Fnepuie cuet. Jledeir macch! https://m.edsoo.ru/3736a9da

anpa. SlnepHsie peakuuu.
Snepubie peakTopsl. [Ipobiaemsr
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YIPaBIseMOro TEPMOSIEPHOTO
CUHTE3a. DKOJIOIMYECKUE aCIIeKThI
pa3BUTHUS SACPHOMN SHEPTreTUKU

116

MerToibl perucTpanuu u
WCCIIETOBAHUS DIIEMEHTAPHBIX
yactull. DyH1ameHTaIbHbIC
B3aUMOJIeCTBUSI. bapnoHsl,
ME30HEI U JICTITOHEI.
IIpencrasnenue o CrangapTHOM
Mozenu. KBapk-TiitooHHast MOJEb
aJpOHOB

https://m.edsoo.ru/e44f761d

117

®du3uKa 3a npeaenaMmu
CrangaptHoit Mogenu. TéMHuas
Martepus U TEMHAs SHEPTHS.
EnuncTBO u3nueckoil kapTHHbBI
Mupa

https://m.edsoo.ru/35bb53d5

118

Dransl pa3BUTHS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

https://m.edso0o.ru/423783cb

119

[IpumeHMMOCTh 3aKOHOB (PU3UKH
JUIsl 0OBSCHEHUS IPUPOIBI

KOCMHYECKHX 00BEKTOB. MeTO b1
aCTPOHOMMYECKHUX UCCIIET0BaHUN

https://m.edsoo.ru/81d38a33

120

CoBpeMeHHbIE ONTHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIBI,
BHeaTMoc(epHast aCTpOHOMHUS

https://m.edsoo.ru/46d173d5

121

Bup 3Bé3nnoro neba. Co3Be3aus,
SIPKHE 3BE3/IbI, TNIAHETHI, UX
BHIMMOC JBIKEHHE

https://m.edsoo.ru/18f19aal

122

Conueunas cuctema. CoHIIE.

https://m.edsoo.ru/9falfd12
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ConHevHast akTUBHOCTb.
Uctounuk sueprun CosiHia u
3BE3N

3BE3/bI, X OCHOBHEIE
XapakTepUCTUKH. [luarpamMma

123 " . https://m.edsoo.ru/f9cf5{9e
CHEKTPaJIbHBIN KJ1acc —

CBETHUMOCTH"
3Be3/1bI TIIaBHOU

124 A https://m.edsoo.ru/d6bc6679
MOCJIEI0BATENLHOCTH
BuyTpennee ctpoenue 3BE3 1.
CoBpeMeHHbIE TPEICTABICHUS O

125 IIPOUCXOKICHUU U IBOJIIOLUU https://m.edsoo.ru/dd8d1158
ComHia ¥ 3BE3J1. ITanbl )KU3HA
3BE3]I
Mneunsiii [Tyt — Hamma

126 I"amakTuka. TUOBI rajJakTHK. https://m.edsoo.ru/4a74c5e4
UYéEpHble AbIPHI B sApax TalaKTUK
Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa66m1a.

127 https://m.eds00.ru/18796396
Teopust bonbIoro B3phIBa.
PenukToBO€ n3nyueHue
Macirrabnast CTpyKTypa

128 . PYKIYP https://m.edsoo.ru/168edd8a
Bcenennoii. MeTtarajakTuka
Hepeméunbie mpoOieMbl

129 p p https://m.edsoo.ru/b41cdfcb
ACTPOHOMUU
DuU3NYECKUH MTPAKTUKYM 110 TEME

130 "HccnegoBaHue MarHUTHOTO TTOJIS https://m.edsoo.ru/75a7a2¢9

MOCTOSHHBIX MATrHUTOB" WA
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"UccmenoBaHue CBOMCTB
dbeppoMarueTuKoB" UiIn
"UccneqoBanue neiiCTBUA
MOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOM"

®u3HUEeCKU NPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa’ uinum
"N3y4yeHue 3aBUCUMOCTH CHUJIbI

131 Awmrepa OT cuiibl TOKa'" W https://m.edsoo.ru/9e1bd76a
"Onpenenenrie MarHUTHOM
MHIYKIMWA HA OCHOBE U3MEPEHUS
cuibl Ammnepa”
DuU3NYECKUN MPAKTUKYM 110 TEME
"UccnenoBanue ABICHUS
132 3JIEKTPOMArHUTHOM MHAYKIUU" https://m.edsoo.ru/ee77273b
nnu "OnpeneneHne HHAYKIUU
BUXPEBOTO MarHUTHOTO MoJis"
DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue ABJICHU
133 camounaykiun" win "Coopka https://m.edsoo.ru/2827a51f
MO/IEJIN 3EKTPOMArHUTHOTO
reneparopa"
DuU3NYECKU MPAKTUKYM 110 TEME
134 "HSMepeH?e MIepHOJA CBOOOMHEIX https://m.edsoo.ru/eadcb66b
KOJIeO0aHUI HUTSHOTO U
IPYXUHHOI'O MasiTHUKOB"
DU3NYECKUH TPAKTUKYM 110 TEME
135 "I[IpeoOpazoBanHme SHEPTUHU B https://m.edsoo.ru/431c¢d176

IPYKUHHOM MasiTHUKE"
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136

®u3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro
TOKa 4epe3 MOCIIEN0BATENBHO
COEIMHEHHBIE KOH/IEHCATOP,
KaTyIlIKy U pe3ucTop” win
"HccnenoBanue paboOThI
MCTOYHUKOB CBETA B LIETIN
NEPEMEHHOT0 TOKa"

https://m.edsoo.ru/b73e4d17

137

PuU3nYeCKUi MPaKTUKYM 10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

https://m.eds00.1ru/691384a8

138

DuU3NYECKUN TPAKTUKYM 110 TEME
"U3mepenue nokazarens
MIPEJIOMJIEHUS CTEKJIa" WIH
"TTomyuyenue n300pakeHUs B
CHUCTEME U3 IUIOCKOTO 3epKaa u
JTUH3bL"

https://m.edso00.1u/2e593222

139

DuU3NYECKU MPAKTUKYM 110 TEME
"HccneqoBanue 3aBUCUMOCTH
($OKYCHOTO pacCcTOSTHUS OT
BELIECTBA (HA IPUMEPE KUAKUX
auH3)" unu "U3mepenue
(OKYCHOTO PacCTOSTHUS
pacceuBaronux JUH3"

https://m.edsoo.ru/924e6fcd

140

Du3HUECKU IPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEPEPEHIINN U TTOJIIPU3AINN
cera"

https://m.edsoo.ru/2edf1532

141

Du3HUeCKU IPAKTUKYM I10 TEME

https://m.edsoo.ru/49a47931
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"OnpeneneHue UMITyJIbca U
SHEPIHU PESITUBACTCKUX YaCTHI
(o dororpadusim TpekoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM
nose)"

142

®u3HUEeCKU NPAKTUKYM I10 TEME
"U3mepenne noctosiHHoM [1manka
Ha OCHOBE HMCCJIEIOBAHNUS
doTorpdexra" nnm
"UccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEpEe3 CBETOAUO/ OT
HanpsokeHus"

https://m.edsoo.ru/7c4ac65a

143

DuU3NYECKUN MPAKTUKYM 110 TEME
"HccnenoBanue criekTpa
pa3pexEHHOTr0 aTOMapHOI0
BOJIOPO/Ia U U3MEPEHUE
noctosiHHoM Pundepra”

https://m.edsoo.ru/9a5ad443

144

DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO
¢doHa ¢ UCTIOTB30BAHUEM
nosumetpa" unu "U3yuenue
[IOTJIOLIEHUS OEeTa-4aCTHILL
amoMuHuem"

https://m.edsoo.ru/c3546df7

145

DU3nYECKU IPAKTUKYM 10 TEME
"HaGmronenus 3B€31HOTO Heba
HEBOOPYKEHHBIM T'JIa30M C
WCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUH ISl OTIPEACIICHUS
MTOJIOKEHUS HEOCCHBIX 0OBEKTOB

https://m.edsoo.ru/c5aa4d91
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Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro Moaymapus
U pKUE 3BE3MBI" WU
"HabGmonenus B Teneckon JIyHbI,
IJIAHET, TYMaHHOCTEN U 3BE3IHBIX
CKOILIEHHI"

O00011eHrEe U CUCTEMAaTU3 AL
3HaHu#. Ponb pusuku u
ACTPOHOMHUU B YKOHOMUYECKOM,

146 . . https://m.edso0.ru/242b2fbf
TEXHOJIOTHYECKOM, COIUATbHOUN M
ATUYECKON cdepax AeITeTbHOCTH
YyeJoBeKa
O00011eHrEe U CUCTEMAaTU3ALIIS

147 sHammit. PO 1 MecTo (bHSI{KH 1 https://m.edso00.1u/3934b363
ACTPOHOMHUU B COBPEMEHHOM
Hay4YHOU KapTHUHE MUpa
O0001IeHre U CUCTEMAaTU3 AL
3HaHu#. Ponb pusnyeckoit Teopun
B (hOpMUPOBAHUHU TIPEICTABICHHIA

148 0 (usiicckolt Kava HHE MDA, https://m.edsoo.ru/fddf45cc
MecTO (PU3MUECKOM KapTUHBI MUPA
B OOLIEM psily COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUI O MPUPOJIE

149 O6O6erHHe 1 CIT'C TeMaTHsanit https://m.edsoo.ru/c97d63fe
3HaHui mo reme "Kunemaruka"

150 O6O6erHHe " CIT,C TeMATH3ALHA https://m.edsoo0.ru/f8161b28
3HaHui mo teme "Kunemaruka"

151 O06001IeHre U CUCTEMATU3ALIHS https://m.edsoo.ru/eelbbac5
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3HaHu# 1o Teme "JluHamuka"

152

O000I11IeHNE U CUCTEMATH3ALIS
3ganui o reme "CraTuka
TBep0ro Tena"

https://m.edsoo0.ru/766e8779

153

O00011IeHrEe U CUCTEMaTU3 AN
3HAHUHU 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHUKe"

https://m.edsoo.ru/fd1e3757

154

O00011eHre U CUCTEMAaTU3ALINS
3HaHuM 1m0 TeMe "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON
Teopun"

https://m.edsoo.ru/444d7efc

155

O0001IeHre B CUCTEMAaTH3 A1
3HAHHH 10 TEME
"Tepmonunamuka. TerioBsie
MalIuHb"

https://m.edsoo.ru/4fab4918

156

O000111IeHNE U CHCTEMATH3ALIH
3HaHUU 10 TeMe "ArperaTHbie
cocTosgHus BenlecTsa. Pa3oBEIe
nepexoanl"

https://m.edsoo.ru/14be658b

157

O00011IeHNE U CUCTEMATHA3ALIMS
3HaHUH 10 TeMe "DIEeKTpUYECcKoe
rmose"

https://m.edsoo.ru/f567dc5a

158

O000I11IeHNE U CUCTEMATHA3ALMS
3gaHui 1o TeMe "I1ocTOSHHBIH
AJIEKTpUYECKUI TOK"

https://m.edsoo.ru/7e272fdf

159

O00011IeHrEe U CUCTEMAaTU3 AN
3HaHUH 110 TeMme ""Toku B
pa3nuyHbIX cpenax”

https://m.edsoo.ru/faa49294
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O0001IEHNE U CUCTEMATHA3ALIMS

160 3HaHWH 110 Teme "MarauTHoe https://m.edsoo.ru/7aebldd]
roje"
PesepBHeIit ypok. O600IIeHNE U

161 CHCTEeMAaTH3alus 3HaHUM 110 TEMe https://m.edsoo.ru/ba378369
"DyIeKTpOMarHuTHas WHIYKIUA"
PesepBHelit ypok. O6o01eHue 1

162 cUCTeMaTu3alus 3HaHUH 110 TEME https://m.edsoo.ru/91df3d3c
"MexaHudeckue KojaeoaHus"
PesepBHbIii ypok. O6001ICHNE H

163 cucTeMaTHu3alysl 3HaHUH 110 TeEME https://m.edsoo.ru/e7b32e21
"JeKTpOMarHuTHbIE Koebanus"
PesepHbIii ypok. O60011eHNE H

164 CHCTEMATH3ALIHT SHAHNH [0 TeMe https://m.edsoo.ru/ef9a924
"MexaHH4eCcKue u
3JIEKTPOMAarHUTHbIE BOIHBI"
Peseprubiil ypok. O6001eHuE 1

165 CHCTEeMaTH3alMsl 3HaHUH 10 TeMe https://m.edso0o.ru/14856¢85
"Ontuka"
PesepBHeIit ypok. O6o0IeHNE U

166 CHCTEeMaTH3aIlns 3HaHUH 110 TeMe https://m.edsoo.ru/b2{c983¢c
"Ocnosel CTO"
PesepBHeiit ypok. O6o0eHue 1

167 CHCTeMATH3ANHS 3HAHHH H?, eme https://m.edso0.ru/7¢82£197
"KopmyckyisipHO-BOIHOBOM
nyanusm"

168 Pesepsipiii ypox. O6obmerme u https://m.edsoo.ru/daf28a19

cHCTeMaTH3allus 3HaHUH 110 TeMe
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"®du3uka aroma"

PesepBHelit ypok. O6o0meHue 1
169 CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe |
"®u3nKa aTOMHOTO si/Ipa U

3JIEMEHTapHbIX YacTHIl"

https://m.eds00.ru/96a1662¢

PesepBHslit ypok. O6o01eHue 1
170 cucTeMaTu3alys 3HaHUH 110 TeEME 1

"OnemeHTs! acTpoduzuku”

https://m.edsoo.ru/616184a8

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170 4

16
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OFPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Konx
NpoBEPsSIEMOro
pe3yabTarTa

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero oopa3oBaHmsi

JleMOHCTpHpOBaTh Ha MpUMEPAX pPoOJib U MeCTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOU Hay4HOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUM, B IPAKTUUECKOU EATEITbHOCTH JIFOIeH

10.2

YuuThIBaTh TPaHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJIENICH:
MaTepuajabHas TOUKa, MHepLualbHas cucTeMa oTcYéTa, abCOIOTHO TBEPAOE
TEJO, WICANIbHBIN ra3; MOAEIU CTPOCHUS ra3oB, KUAKOCTEH U TBEPIBIX Te,
TOUYCYHBIN AJIEKTPUUECKUI 3aps]l — IPH pelIeHnH (PU3HUECKUX 3a7a4

10.3

Pacno3naBate ¢uznveckue sBIeHUs (IIPOLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA U DJCKTPOJAMHAMHMKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NOpSMOJIMHEHHOE JIBUKEHHE, CBOOOJHOE MaJeHHE Telsl, MABMKEHHE I10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE KHUJKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel
Opyd HarpeBaHuM (OXJIQXKJIEHHM), TEIJIOBOE paBHOBECHE, HCIApPEHUE,
KOHJICHCAllUs, IUIaBJICHUE, KPUCTAJUIM3alMsl, KUIIEHUE, BIAXXHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS ra3a MIPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b
MeXy IapaMeTpaMH COCTOSIHMS ra3za B M30Ipolieccax; dJIEKTPU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIDKEHUE, UCTOIB3Ys (hU3MUECKHUE BEIUYHHBIL:
KOOpJIMHATA, MyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUia,
UMIYJIbC Tella, KWHETHUYECKas OSHEPrus, NOTCHIUAIbHAS OJHEPTus,
MEXaHW4YecKass paboTa, MeXaHW4YecKas MOIIHOCTh, TIPH OIMCAHUU
MPABWJILHO TPAKTOBATh (DM3MUYECKUN CMBICT UCIOJIB3YEMBIX BEIUYHH, HX
0003HaUYCHHUSI W EIUHUIIBI, HaXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(OU3UYECKYIO BETUUUHY C IPYTUMHU BETMYNHAMU

10.5

OnuceiBaTh U3yYEHHBbIE TEIUIOBbIE CBOICTBA TEl W TEIJIOBBIE SIBICHUS,
UCHOJB3YS (hU3MUECKHE BEIMYMHBI: JaBJICHUE rasa, TeMIeparypa, CpeaHss
KUHETHYecKast SHEeprus Xa0THUYECKOTO JIBUKECHUSI MOJIEKYI,
CPEIHEKBAJI[paTU4YHAsI ~ CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpEHHSIsI JHeprus, paboTa raza, kod(pQHUIMEHT MOJIE3HOTO EHCTBUS
TEIUIOBOTO JABHUraTelsl; IPU OMMCAHUU MPAaBUIBHO TPAKTOBATH (U3NUYECKUI
CMBICJI UCIIOJIb3YyEMbIX BEIMYUH, UX OO0O3HAYEHMs U €IMHHUIBI, HAXOIUTh
(dopMyIIbl, CBS3BIBAIOIIME TaHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMH
BEJIMYHMHAM

10.6

OnuceiBaTh HN3YYUCHHBIC QJICKTPHUICCKUC CBOMCTBa BCIICCTBA nu
SJICKTPUYCCKUC SBJICHUA (npoueccm), HCIOJIb3YyA (I)I/IBI/I‘IGCKI/IC BCJIIMYHHBI:
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AIIEKTPUYECKUI 3apsl, JJIEKTPUYECKOE II0Jie, HANpsLDKEHHOCTh IO,
MOTEHLMAN, Pa3HOCTh MOTEHIMAIOB; NMPU OMHCAHUU MPABUIBLHO TPAKTOBATh
(bu3nYECKUl CMBICIT HCTIONIb3yEMbIX BEIMYUH, UX 0003HAUCHUS U €AUHMUIIBI;
yKa3bIlBaTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTUMH BETHYHHAMHU

10.7

AHAJIU3UpPOBATH (1)I/ISI/I‘I€CKI/IG MMpOoLCCChbl U ABJICHUA, UCIIOJIB3YyA (1)I/ISI/I‘I€CKI/IG
3aKOHbl M TMPUHIUIBL: 3aKOH BceMHupHOro TtsaroteHus, I, II u Il 3akonsl
HploTOHA, 3aKOH COXpAaHEHUs MEXaHWYECKOH SHEpPIruu, 3aKOH COXPAHEHUS
UMITyJ1bCa, MPUHLIMII  CYNEPHO3ULMM CWJI, TNPUHIMI  PABHONPABUS
MHEPLHAIBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHMS BEILECTBA, IAa30BbI€ 3aKOHBI, CBSI3b CPEAHEH KHUHETHYECKOU
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C aOCONIOTHOM TeMIlepaTypou,
HCpBLIfI 3aKOH TCPMOAMHAMHKHU, 3aKOH COXpPAaHCHHUA JBJICKTPHUYCCKOI'O
3apsna, 3akoH KysoHa; mpu 3TOM pasiauyarh CIOBECHYIO (OPMYJIUPOBKY
3aKOHA, €r0 MaTEMaTHYeCKOEe BBIPAXKEHUE M yCIIOBUS (FpaHHULbI, 00JacTH)
IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TNPUHUUIBl JEUCTBUS MAallUMH, HOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB;  pa3inuyaTh  yCIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU

10.9

BhIMONHATE IKCHEPUMEHTHI MO HCCIEAOBAaHUI0 (DU3MUECKHUX SBICHUA U
MponecCcoB € UCIOJb30BAHUCM TIPSAMBIX U KOCBCHHBIX H3M€peHHI>'I; IIpu 5TOM
dbopMynpoBath npobiemy (3agady) ¥ TUIOTE3y YIEOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 00OPYIOBaHHUS, TIPOBOIUTE OTIBIT
1 GOpMYJIPOBATH BBIBOJIBI

10.10

OcymiecTBasATh NpsIMble M KOCBEHHbIE M3MEpEHUs! (DPU3NYECKHX BEIUYUH;
Py 3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 HM3MEpPEHHs] U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnemoBaTh  3aBHCHMOCTH  MEXIY (PU3WYECKUMH  BEJIMYMHAMH  C
UCIIONB30BAaHUEM TPSAMBIX H3MEpPEHUH; TpU OTOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOJYyYEHHOW  3aBUCHUMOCTHU
GuU3MYECKUX BENIWYUH B BUAEC TAOIMIl W TpaduKOB, AeJIaTh BBIBOIBI IO
pe3ynbTaTaM UCCIICIOBAHHUS

10.12

Cobumoath paBuiia 0€30MaCHOTO TPYAa MPHU MPOBEJICHUH HCCIICIOBAHUI B
paMKax y4eOHOTO IKCIIEPUMEHTa, Y4eOHO-HCCIIeI0BATEIbCKON M MMPOSKTHON
NESITEIbHOCTH € HCIOJB30BAHMEM  HM3MEPUTCIBHBIX  YCTPOMCTB U
1ab0paTopHOTO 000PYTOBAHUS

10.13

Pemate pacu€THBle 3amauu ¢ SBHO 3aJaHHON (U3UYECKOW MOJICTIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAINU3a YCIOBUS
3a/la4l BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUYMHBI
U QopMyIbl, HEOOXOAMMBIE NSl €€ pEelIeHUs, MPOBOJUTH pPacuéThl W
OILICHHUBATHb peaHBHOCTB HOJIy‘IeHHOI‘O 3HAUYCHUA (1)I/I3I/I‘-I€CKOI71 BCJIIMNYMHBI

10.14

Pemrats Ka4y€CTBCHHBIC 3aJa4u: BBICTPAUBATDH JJOTHYCCKH
HCIIPOTHUBOPCUUBYIO ILCIIOYKY paccy;meHm"I C OHOpOﬁ Ha HU3Y4YCHHBIC
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3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘IGCKI/I€ SIBJICHUSA

10.15

Hcnonb3oBaTh  MpU  pelIeHuH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM s  TIOHUCKA, CTPYKTYPHPOBAHUS,
UHTEPIPETALIMA U TPEACTABICHUS Yy4yeOHOW U  HAy4HO-TIONYJISIPHOU
UHPOpPMALIMK, TOJYYCHHONM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaLIHIO

10.16

[TpuBOANTE IpUMEPHI BKJIaJJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, OOBSCHEHHE TPOLIECCOB OKPYKAIOUIETO MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHM

10.17

Hcnonb30BaTh TEOpETHYECKHE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM JKU3HU
s obecriedeHuss Oe30macHOCTH TNpu  oOpalleHuu ¢ npubopamu u
TEXHUYECKUMHU YCTPOICTBaMH, JUIsI COXpPAHEHHUS 370POBbS M COOIIOACHUS
HOPM DKOJIOTHYECKOTO MOBEJCHMSI B OKPYIKaIOLIEN cpesie

10.18

PaGoTtate B rpynme C BBINOJIHEHUEM PAa3JIMYHBIX COIMAIBHBIX DPOJICH,
IUIAHUPOBATh PabOTy TPYMIIBI, PAIIMOHAIBLHO PACHPECIIsATh O0SI3aHHOCTH U
IUTAHUPOBATh JEATENIbHOCTh B HECTaHAAPTHBIX CUTYyalMsIX, aJIeKBaTHO
OIICHMBATh BKJIAJ KaXIOTO W3 YYAaCTHUKOB TPYMIBI B pEIICHUE
paccMaTtpuBaeMoi mpooIeMbl

11 KIIACC

Kox
NMpPoBePsSieMOro
pe3yabTarTa

11.1

IIpoBepsieMmble MpeAMeTHBIE Pe3y/IbTAaThl 0CBOCHHSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero o01ero oopasoBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX POJIb U MeCTO (GU3UKH B (GOPMUPOBAHUU
COBPEMEHHOM Hay4HOH KapTHHbBI MUDPA, B Pa3BUTHHM COBPEMEHHOM TEXHUKHU
U TEXHOJIOTUH, B NPAKTUYECKON NEATETbHOCTH JIOJEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHULIBI NPUMEHEHUS H3YyUYEHHBIX (PU3MUYECKUX MOJeIeH:
TOYEYHBI DJIEKTPUYECKUM 3apsf, sAIepHas MOJEIb aToMa, HYKJIOHHAas
MO/JIeJIb aTOMHOT'0 si/ipa MPH peleHUH (PU3NYECKUX 3a/1ad

11.3

Pacno3naBate ¢usnveckue sBaeHUs (IPOLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKH W KBAaHTOBOM (PHM3HWKH: 3JEKTpUYecKas
POBOJMMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JCHUCTBUS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas: UHAYKLUS, eficTBHE
MarHUTHOIO IO HAa MPOBOJAHUK C TOKOM M JBWXKYILUMHCS 3apsn,
3JIEKTPOMAarHuTHbIE KoJIeOaHus u BOJIHBI, OpsSMOJIMHEHHOe
pacrpoCcTpaHEeHUE CBETa, OTPAXKEHHE, MpeoOMIIeHHe, HHTepPepeHIns,
Iudpakuus W MOJIsIpU3alys CBETa, AUCIEPCUsl CBETa, (OTOIEKTPUUECKUN
s dekr (poroaddexT), cBeTOBOE NaBiIeHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  €CTeCTBEHHas W  HCKYCCTBEHHas
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PAANOAKTUBHOCTDH

11.4

OnuceiBaTh M3YYCHHBIE CBOMCTBA BEIIECTBA (IEKTPHUECKHUE, MarHUTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cpel) U
AIIEKTPOMArHUTHBIC  SBJICHHUS  (IPOIECCHI), HCIONB3YS  (PU3UUECKUE
BCIIMYHNHBI: BJICKTpI/I‘ICCKI/II\/'I 3apsaa, Cujia ToOKa, SJICKTPUICCKOC HAIIPSIKCHUC,
ANIEKTPUYECKOE COIMPOTHUBIICHHE, pPa3HOCTh moTeHImanos, JJIC, paborta
TOKa, WHIYKIHMS MarHUTHOTO TOJNs, cuia Awmmepa, cuia JlopeHma,
WHIYKTUBHOCTh KATYIIKH, SHEPTHS JCKTPUYECKOTO M MAarHUTHOTO IIOJICH,
NEpUOJT U YacTOTa KOJICOAHWH B KoyeOaTeIbHOM KOHTYpE, 3apsijl U CHIia
TOKa B TPOIECCe TapMOHUYECKHX JJIEKTPOMATHUTHBIX KOJIeOaHHH,
(GOKyCHOE pacCTOSHHE U OINTHYeCKas cuja JUH3bI; NP ONUCAHUU
MMPpaBUJIbBHO TPAKTOBATb (1)I/I3I/I‘-ICCKI/II‘/JI CMBICJI HUCIIOJIB3YCMbBIX BCJIMYMH, HUX
0003Ha4YEeHMsI U EAUHMIIBI; YKa3blBaTb (POPMYJIbl, CBS3BIBAIOLIME JIaHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIMUUHAMU

11.5

OnuchiBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHS W TPOLECCHI, HCHOJIb3YS
bu3nYECKre BEIMYUHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI
UM YacToTa CBETa, DHEPrusi M MMITyJbC (OTOHA, TEPHOJ IOIypacnana,
SHEPTUs CBS3M ATOMHBIX SJIep; MPH ONMUCAHWUU TPABWIBHO TPAKTOBATH
(U3UYECKUN CMBICT UCTIOIB3YEMbIX BETUYMH, UX 0003HAUYCHUS U €IUHHUIIBI;
yKa3bIlBaTh (DOPMYJIbl, CBS3BIBAIOIIME JIaHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTMMH BETMYMHAMU, BBIUUCIATH 3HaUeHHE (PU3UYECKOM BETMYMHBI

11.6

Ananu3upoBaTh (GU3NYECKHUE MPOLECCHI U SBJICHUS, UCIIONB3YS (U3NIECKHE
3aKOHBl W NpPUHLUMIBL 3akoH OMa, 3aKOHbI IIOCJEI0BAaTENbHOIO U
NapajuIeIbHOTO COEIMHEHUS POBOIHUKOB, 3aKoH J[xoyns — Jlenna, 3akoH
JNEKTPOMArHUTHOM WMHAYKIMH, 3aKOH MPSIMOJMHEWHOTO pacIpOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETAa, 3aKOHBI MPEJIOMIICHUSI CBETA, YpaBHEHUE
Oiinmreitna g ¢oTtodddexra, 3aKOH COXpaHEHHUS DJHEPrHH, 3aKOH
COXPAaHEHHUs MMILYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOIoO 3apsla, 3aKOH
COXpaHEHHs MacCOBOI'O 4HCIa, MOCTyjaarsl bopa, 3aKOH pagMOaKTHBHOIO
pacraza; MpU 3TOM pa3iIuyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOEe  BBIp@&XEHHWE ¥ yCJIOBHS  (TpaHHIBI,  00JacTn)
MPUMEHUMOCTHU

11.7

OnpenensaT HamnpaBlI€HUE BEKTOpa MHAYKUUM MAarHUTHOIO  IOJA
IIPOBOJIHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh M ONHUCHIBATH H300PAKEHHE, CO3/aBAEMOE IUIOCKHUM 3EPKajioM,
TOHKOH JIMH30H

11.9

Brimonaare OKCIICPUMCHTBI I10 HCCICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJIEHUU U
MponeCcCOB C UCIIOJB30BAHUEM IIPSAMBIX U KOCBCHHBIX I/I3MCpCHI/II\/'I; IIpu 5TOM
dbopmynupoBaTh IpodiemMy (3a7ady) U THIOTE3y YU4eOHOTO HKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pyIOBaHHUsS, IPOBOIUTH OIBIT
U GOPMYJIUPOBATH BHIBOJIBI

11.10

OcymiecTBisATh TpsSIMbIE ¥ KOCBEHHBIE M3MEpPEHUsS (DU3UYECKHX BEIUYWH;
IpY 3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO0 HW3MEpPEHHs] W HCIIONb30BaTh
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M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

11.11

HccnenoBaTh 3aBHCUMOCTH (PU3UYECKUX BEJIMYMH C HCIOJIH30BAHUEM
OpSMBIX U3MEPEHUi; PU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATh
pe3ynabTaThl TONXYYEHHOW 3aBHCUMOCTH (M3WYECKHX BEIWYMH B BHUJE
TaOIHI U TPaHKOB, AETaTh BEIBOIBI 10 Pe3yJIbTaTaM HUCCIIETOBAHUS

11.12

CoOmonate npaBuiia 0€30MacCHOTO TPyAa MPU MPOBEJACHUH HCCIIEIOBaHUI B
paMKax y4yeOHOro SKCIIEpUMEHTa, Y4eOHO-HUCCIIeI0BATEILCKOW M TPOSKTHOM
JACATCIIbPHOCTHU C HUCIIOJIB30BaHUECM HU3MCPUTCIIbHBIX YCTPOﬁCTB n
71a00paTOPHOTO 000PYTOBAHHS

11.13

Pemates pacu€THBIC 3aMaud ¢ SBHO 3aJaHHON (U3UYECKOW MOJICTIBIO,
UCTIONB3YS (U3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAIM3a YCIOBUS
3a/1la4l BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUIMHBI
U QopMyIbl, HEOOXOAWMBIE NS €€ pEelIeHUs, MPOBOJUTH PacUéThl W
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOTNYCCKHU
HCIIPOTHUBOPCUUBYIO ILCIIOYKY paCCY)K,[[CHI/Iﬁ C OHOpOfI Ha HW3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-ICCKI/IG SABJICHUA

11.15

Hcnonp3oBaTh  Opu  pelmieHMH  y4eOHBIX  33Jad  COBpPEMEHHbIE
UHGOPMALlMOHHBIE  TEXHOJOTHMM  JUIs  IIOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpIpETallud U TPEACTAaBICHUS Yy4yeOHOW U HAyYHO-TIOMYJISPHOU
uHbOpMallMK, TONYYCHHOH W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
AHATM3UPOBATH MOTY4YaeMyt0 HH(OPMAIIHIO

11.16

OOBSCHATh MPUHIMMBI JEHCTBUS MallUH, NOPUOOPOB U TEXHHUYECKHX
YCTPOICTB; pa3nuyaTh YCIOBUS UX O€30MacHOr0 WCMOJIb30BaHUS B
MOBCEIHEBHOM JKHU3HU

11.17

[TpuBOANTE IPUMEPHI BKJIAJ]a POCCUHCKUX U 3apYOCIKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAyKd, B OOBACHEHHE MPOLECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

11.18

Hcnonp3oBaTh TCOPCTUUCCKHUEC 3HAHUS T10 (1)I/I3I/IKG B HOBCGI[HGBHOP’I KHU3HHU
s obecriedeHrss 0€30MacHOCTH TpU  oOpalieHun ¢ mpubopamu u
TEXHUYSCKHMHU YCTPOMCTBAMH, IJISI COXPAHCHHUS 30POBbS U COOJFOJICHHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPYKaroIel cperie

11.19

PaGorate B Tpymme C BBIMOJIHEHWEM pA3IUYHBIX COIUAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIpeIesaTh 00S3aHHOCTH U
MJIAaHUPOBATHL JCATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUsaX, aJCKBATHO
OLCHMBATh BKJIaJd KaXJI0ro H3 YYAaCTHHKOB TIpyHIibl B PCHICHUC
paccMaTpuBaeMoi mpoOIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kox
pasneia

Kona nposepsiemoro
3JIeMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUW A

1.1

®usznka — Hayka o npupone. Hayunele meTonbl
MIO3HAHMS OKpy’Karolero Mupa. Ponb skcniepumenTa
U TEopuu pouecce
DKCIepUMEHT B (pU3UKe

B MMO3HaHUA  IIPHUPOJLI.

1.2

MopennpoBanue ¢u3nueckux  SBJICHUM "

MPOLIECCOB. dusznyeckne

3aKOHbI

Hayunsle rumoressl.

U TEOopHH. [paHHMIBI NPUMEHUMOCTH
bu3HUecKux [lpyHIMD  COOTBETCTBUSI.
Pounb MecTo  (pu3MKH (dhopmMupoBaHUU

COBPEMEHHOM  HAy4YHOM  KapTHUHBI

3aKOHOB.
u B
MHUpa, B

IIPaKTUYECKOU NEATEIbHOCTH JIIOIEH

MEXAHHWKA

KMHEMATHUKA

2.1.1

MexaHndeckoe JABHMIKCHUC. OTHOCHUTENIHLHOCTD

MCXAaHHUYCCKOI'O  JIBMIXKXCHUA. Cucrema oOTcUéTa.

Tpaexropus

[lepememienne, CcKoOpocTh (CpeaHsist

MT'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOMN

CKOPOCTb,

TOYKH, UX IMPOCKIHNHU Ha OCU CHUCTCMbI KOOpAMWHAT.
CrnoxxeHnne HepeMeIJ_ICHI/Iﬁ H CJIOKCHHUC CKOpOCTCﬁ

2.1

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE

nBrkeHue. ['paduku 3aBUCUMOCTH  KOOpAMHAT,
CKOpPOCTH, YCKOpPEHHUS, NYTH W IepeMelIeHUs

MaTepHaHBHOﬁ TOYKHU OT BpECMCHU

CBoOogHoe majienne. Y CKopeHue CBOOOIHOTO
HagcHUs

2.1.5

KpuBonuneiinoe JBUKCHHUE. PaBHOMEpHOE
JBHXXCHHUC MaTepHaHLHOFI TOYKHU TI0 OKPY’KHOCTH.
VrioBas CcKOpOCTb, JUHEHHAsA CKOPOCTh. llepuon u

qactora. LIeHTpocTpeMuTeIbHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHHC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAadn

[TpakTuueckue paboTel. M3mepeHne MrHOBEHHOM
ckopocTH. HMccnenoBaHue COOTHOIIEHUS MEXKIY
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My TSIMU, MIPOHJICHHBIMU TEJI0M 3a
IIOCJIEIOBATEIbHbBIE PABHBIE MPOMEXKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JBM)KEHUU C HAYaJIbHOU
CKOpPOCTbIO, paBHOW HyN0. W3yueHue ABMKEHUS
LIapUKa B BA3KOM XUAKOCTU. M3yueHue IBHKEHUS

TCI1a, 6pOI_I_IeHHOF O T'OPU3OHTAJIBHO

JUHAMUKA

2.2.1

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid

3ak0oH HprotoHa. IHepruanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu cuil

223

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
uHepuuanbHoil cucteme orcuéra (MCO). Tperuit
3akoH HpIOTOHA 111 MaTepHaIbHBIX TOUEK

224

3akoH BCeMHUpHOTO TAroreHus. Cuna TSKECTH.

I[TepBast KocMu4eckas CKOpocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHHE.

CKOJIbKEHUSI U cuiia TpeHus nokosd. KoapounueHt

Cuna TpeHus

TPCHUA. Cuma COIIPOTUBJICHHUA TIPU ABMIKXCHHUU TECJIa
B XXUJAKOCTH HJIM Ira3e

2.2
2.2.7

HOCTyHaTeJIBHOe u BpamaTCJIbHOC JABHKCHHUEC

a0COJIIOTHO TBEPJIOTO TEJa

2.2.8

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpalllCHHUS.
I1;meyo cunel. YcnoBus paBHOBECHUS TBEPAOTO TeEja B

15100

229

TexHuuecKkre yCTpOMCTBA: MOAIINUITHUKH, JBUKECHUE
HUCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[TpakTudeckrie paboThl. M3yueHue  JBUIKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AeHCTBHEM
HECKOJBKUX cHil. MccienoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HUKaOIUMX B JedopMuUpyeMoit
NpYyXUHE U PE3UMHOBOM 00pasiie, OT BEJIMYUHBI UX
nedopmanuu. MccrnenoBanue yciaoBHUN paBHOBECHS

TBép)lOFO TCJIa, UMCIOILICTO OCh BpallICHUSA

3AKOHBI COXPAHEHNW A B MEXAHUKE

2.3.1
23

Nmmynsc MaTepuajibHOM  TOYKH, CHUCTEMBI

MaTepHalIbHBIX TOYEK. MIMITyJIbC CUIIBI M U3MEHEHUE
HMITyJIbCA TeJIa

232

3akoH coxpaHenus uMmiyibca B MCO. PeaktuBHOE
JIBUKEHHE

233

PabGora cunbl
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234 MOUIHOCTD CHITBI
)35 Kunerndeckass »Heprusi MaTepUaIbHOW TOYKH.
o TeopemMao KMHETHYECKOM IHEPTUH
[TorenmansHas sHeprus. [loTeHmanbHass >HEPrUs
)36 YOpyro nehopMUPOBAHHOM PYKHUHBIL.
o [ToTenuuanpHas SHEPTHUS Tela BOJIM3H OBEPXHOCTH
3emnu
[ToreHuuanbHble U HEMOTEHIMANbHBIE CHIIbL. CBA3b
537 paboThl HEMOTEHIHUAIbHBIX CHJI C HW3MEHEHUEM
o MEXaHMYECKOM HHEPruu CHUCTEMBI Tell. 3aKOoH
COXpaHEHUs MEXaHUYECKON YHEPTUH
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuyeckue  ycTpoOWCTBA:  JBUIKEHHME  PakKer,
o BOJIOMET, KOTIEP, IPYKHHHBIH MHCTOJIET
[TpaxkTrueckue paboTel. I3ydeHne cBsSI3U CKOpOCTEn
23,10 Tel TpU Heymnpyrom ynape. MccnemoBaHue CBS3U
o paboThl CcHUIBI C UW3MEHEHHEM MEXaHHYeCKOM
SHEpPIruM Tea

MOJIEKYJISIPHASA ®U3MKA U TEPMOJIMHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeopuHu. BpOyHOBCKOE JBUIKEHHE.
Huddys3us. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS

JacTull BCIICCTBA

Mopenu cTpoeHus Ta30B, XUIKOCTEH M TBEPIBIX
Tedl U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3THUX MOJEJIEH

3.13

Macca MOJIEKYJI. Komungectso BEIL[ECTBA.

[TocrossuHass ABoraapo

3.1 3.14

TemmoBoe  paBHOBecue. Temmeparypa u  e€

usmepenue. lllkana remneparyp Llenbcus

Mogens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISPHO-KUHETUYECKOW TEOPUU HJIeaTLHOTO
rasa

3.1.6

AOcomroTHasi Temmeparypa Kak Mepa CpeaHeu

KHHETHIECKOMN OHCpPrunM  TCIUIOBOIO0  ABHXKCHUA

yactui] rasza. [lIkana remneparyp KensBuna

3.1.7

VpaBuenne Knaneiipona — MengeneeBa. 3akoH
JlanbToHa

3.1.8

I'a30BBIC 3aKOHBI. I/Isonpoueccm B MACAJIBHOM I'a3€ C
MNOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCpMa,
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n30Xxopa, n3odapa

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomMeTp

3.1.10

[TpakTueckue padoTsl. M3mepeHne macchl Bo3ayxa
B KiaccHOM koMHare. VMcciieqoBanne 3aBHCHMOCTH
MEXJy TMapamMeTpaMy COCTOSIHUS Pa3peKEHHOIrO
rasa

OCHOBbI TEPMOIMHAMUKA

3.2.1

TepmonnHamuueckas cucreMa. BnytpeHHss
SHEPTUsi TEPMOJANHAMHUYECKON CUCTEMBI U CHOCOOBI

€€ U3MEHEeHUS

322

KonnuectBo Temnorel u  pabGoTa. BHyTpeHH:s

OHCPIrud OJHOATOMHOI'O HACAJIBHOI'O Ira3a

323

Bunst TeIUIOTNIepeIavuu: TEIIONPOBOAHOCTD,

KOHBEKIIMS, W3JydeHue. TemnoéMKocTh — Tena.

VneapHas  TEIUIOEMKOCTL  BeliecTBa.  Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpEaAaAvC

324
3.2

IlepBbi  3ak0H TepMOAMHAMUKHU. IIpumeneHue

IEPBOT0 3aKOHA TEPMOJAMHAMHKHU K H30IPOLIECCAM.
['padmueckas uHTepnperanus paboThl ra3a

325

Tenmnosrie MAaIIIUHBI. [TpunIUIIBEL JIEeUCTBUSA
TerIoBbIX MammuH. [IpeoOpa3oBanusi SHEpPruu B
TEIUIOBBIX MammHax. KodpQGUIUeHT moe3HOTO
nevictus (nanee — KI1J1) termoBoit Mmammuel. [y

Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTh
MpOLECCOB B MNpuUpoae. TeIuioBbIE JBUTATENM.

DKojoru4eckue npo0aeMbl TEMIO3IHEPTETUKU

3.2.7

Texnuueckue YCTpOﬁCTBaZ ABUTAaTCJIb BHYTPCHHCTO
CropaHuys, OBITOBOM XOJIOOUJIBHUK, KOHAUIIUOHCD

3.2.8

[IpakTnueckue pabotel. M3mepenue ynenbHOI

TEIUIOEMKOCTH

AT'PETATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u kouaeHcauus. Vcnmapenue u
VYaenpHas TemjaoTra MapooOpa3OBaHMUS.
3aBUCUMOCTh TEeMIIEPaTypPhl KUTICHUS OT aBICHUS

KHIICHHUC.

33 332

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3TyXa.
Haceimennslii nap

333

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie
Tena. AHU30TPOINHUSI CBOMCTB KpucTamioB. JKuakue
Kkpuctauibl. COBpeMEHHbBIE MaTEPHAIIbI

334

[InaBnenue u KpucTajlin3anus. VYaenpHas TemiaoTa
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rwiasnenus. Cyonumanus

335

ypaBHCHI/IC TEILUIOBOro OajaHca

3.3.6

TexHuueckne YCTpOWCTBA: TUTPOMETP 51

MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUHU MOIYUYEHUS

COBPCMCHHBIX MaTCpHaoB, B TOM YHUCJIC

HAHOMATCPUAJIOB, U HAHOTCXHOJIOT'MHU

3.3.7

[IpakTnueckue pabotel. HM3mepeHne BIaXHOCTH

BO3/IyXa

OJIEKTPOAMMHAMUKA

OJIEKTPOCTATHUKA

4.1.1

OnexTpuzanus Tel. ONEeKTpudeckuidl 3apsn. /lBa
BU/JIA 3JIEKTPUUECKUX 3apsiioB

4.1.2

HpOBO)IHI/IKI/I, AUSJICKTPUKHU U MMOJIYIIPOBOAHUKHU

4.13

3aKOH COXpaHEHHMsI IEKTPUUECKOTO 3apsiia

4.14

BiaumoneiictBue 3apsanoB. 3akoH Kymona

DnekTpuueckoe ToJe. HanpsoxkéanocThb
ANEKTpUYecKoro mnois. [lpuHnun cynepno3unuy.

JIuHuK HanpsHKEHHOCTH JEKTPUYECKOTO MO

4.1.6

Pabora CHIT AIIEKTPOCTATUICCKOTO OJISI.

ITorenuuain. PazHocTh NOTEHIIMATIOB

4.1
4.1.7

HpOBO)IHI/IKI/I U OUIJICKTPUKH
SJICKTPUYICCKOM

B IIOCTOAHHOM

IIOJIC. HHBHCKTPI/I‘IGCKEUI

MPOHUITACMOCTb

OnekTpoéMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh
IUIOCKOTO  KOHJIEHCATOpA.
KOHJICHCATOpa

DHeprus 3apsHKEHHOTO

TexHnueckue YCTpOICTBA: IIEKTPOCKOII,

IIEKTPOMETP, AIIEKTPOCTATUICCKAS 3alluTa,

3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHICHCATOD,

KCEPOKC, CTPYUHBIN IPUHTEP

4.1.10

IIpakTHueckue paboThI. N3mepenue

ANEKTPOEMKOCTH KOHJIEHCATOPA

IIOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1
4.2

VcnoBus CymICCTBOBAHUA IIOCTOSAHHOI'O
QJICKTPHUYCCKOI'O TOKA. Hcrtounuku Toka. Cuna Toka.

ITocTOSTHHEBIN TOK

422

Hamnpsoxenune. 3akon Oma i1 ydacTka 1enu

423

DneKkTpuyecKoe Y nenbHOE

COIIPOTUBJICHUEC BCIICCTBA

COIIPOTUBJICHHC.

4.2.4

HOCJ’IGI[OBaTeJ'IBHOG, napauiCibHOC, CMCHIAHHOC

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO
4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP
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COCAUHCHHUEC ITPOBOAHUKOB

4.2.5

PaGora snextpuueckoro Toka. 3akoH J[koyns —
Jlenra

4.2.6

MontHOCTb SJICKTPHYCCKOI'0 TOKA

4.2.7

culia u

DJIC)

HCTOYHHKA

ANIEKTPOJIBIKYIIIAs (manee
BHYTPEHHEE COIPOTUBIICHHE
OmMma TUTST
aJIeKTprudecKoit renu. KopoTkoe 3ambikanne

TOKa.

3aKoH MOJIHOM (3aMKHYTOM)

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIIOB.

3aBHCHMOCTD COIIPOTUBJICHUA METAJLJIOB oT

teMriepatypbl. CBEpXIIPOBOIMMOCTh

4.2.9

DNEeKTpUYecKui TOK B CaoiicTBa

9JICKTPOHHBIX ITYYKOB

BaKyyMe.

4.2.10

[TonmynpoBonuuku. CoOCTBEeHHas U TNpUMeEcCHas
MPOBOAUMOCTb TMOJYyNPOBOAHUKOB. CBOWCTBA p-n

nepexo/a. [lomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

ONeKTpUYECKU TOK B JNEKTPOJINTAX.

DIEKTPOTUTHYECKAS JUCCOIHAITUS. DJIECKTPOIINU3

4.2.12

OnexTpuueckuil TOK B ra3ax. CaMOCTOATENbHBIA U
HECaMOCTOSTENIbHBIA  pa3psn. Pasnuusble UMb

CaMOCTOATENBHOTO pa3pana. Monuus. [lnazma

4.2.13

TexHuvyeckue yCTpoicTBa: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHHKH TOKa, DJICKTPOHATPEBATEIbHbIC
npubOpbl,  AJIEKTPOOCBETUTENIbHBIC  TPUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BAaKyyMHBIA JHOJ,

(hoTOpE3UCTOPHI,

HOHynpOBOIIHHKOBI)IfI Auoa, raJlbBaHHUKa

TEPMUCTOPHI u

4.2.14

[TpakTnyeckue paboThl. M3ydeHne CMeEIIaHHOTO
COEJMHEHUS PE3UCTOPOB.
SAC

CONIPOTUBJICHUS.

I/I3MepeHI/Ie HCTOYHHUKA TOKa u €ro

BHYTPEHHETO Habmronenue

AIEKTPOIIH3a

11 KUIACC

Kox
pasnaeia

N

Koanposepsiemoro
3JIeMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OJIEKTPOAMHAMUKA

43

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAY KW A
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4.3.1

ITocTosiaHbIE MAarHuThbl. B3aumonelictBue

IIOCTOAHHBIX MAarHuTOB

432

MarunutHoe nosne. BekTop MarHUTHOW MHIYKIUU.

[IpuHnun cyneprniozunmu. JIMHMM  MarHUTHOMR
MHOyKIuU. KapTrHa TMHWA MarHUTHOW MHIYKIUU

I10JIA ITIOCTOAHHBIX MarHuToOB

433

MarnuTtHoe nosie npoBoAHMKA ¢ TOKOoM. KapTuHa
JUHUN TOJS JUIMHHOTO MPSIMOTO MPOBOJAHUKA M
3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C
OnbIT BzaumoneiicTeue

TOKOM. Opcrena.

IMPOBOAHUKOB C TOKOM

434

Cuna Amnepa, €€ MOAyJIb U HAIIPABJICHUE

4.3.5

Cuna JlopeHma, €€ MOIyJb W HampaBJCHUE.
JIBukeHue 3apspKEHHOM 4acTULbl B OJHOPOJHOM
MarHuTHOM nose. PaGora cunbl Jlopenua

4.3.6

SIBiIeHUE DNEKTPOMArHUTHOM HHAYKIUH

4.3.7

IToTok BCKTOpa MarHuTHOM HHAYKIOHUN

4.3.8

/1C 3akoH

nHaykiuu Papanes

WHIYKIUH. 3JIEKTPOMATrHUTHOMN

439

Buxpesoe anexrpuueckoe nose. 9J1C nnayKunu B
IIPOBOJHMKE, JABWKYLIEMCS IOCTyNAaTEIbHO B

OIHOPOJHOM MAarHMuTHOM IT0JIC

4.3.10

[IpaBuno Jlenna

43.11

WunyktuBHOCTh. SIBnenune camomuaykuuu. 2DJ1C
CaMOWHTYKITHH

4.3.12

3Hepr WA MAarouTHOTO MMOJISI KaTyIIKU ¢ TOKOM

4.3.13

DJIEKTPOMArHuTHOE TOJIe

4.3.14

TexHuueckue yCTpOMCTBA: MOCTOSHHBIE MAarHUTBHI,
ANEKTPOMATrHUTBI, 3JIEKTPOJBUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHULl, UHIYKIIMOHHAS M1€Yb

4.3.15

[Tpaktnueckue paboThl. M3ydeHHe MarHUTHOTO
10JIs1 KaTylKku ¢ TokoM. MccnenoBanue naeicTBus
IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

WccnenoBanne  sBIEHUS  AJIEKTPOMAarHUTHOM

WHYKIUU

5 KOJIEBAHUMA 11 BOJIHBI

MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1 5.1.1

Komnebarensuas cucrema. CBoOOMHBIE KOIEOaHUS.
I'apmonnueckue xonebanus. Ilepuon, wuactoTa,
aMIuMTy1a u ¢dasa KkonedaHui

5.1.2

[IpyXuHHBIA MasiTHUK. MaTeMaTUYECKUI MasSTHUK
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YpaBHeHue TapMOHUYECKHUX KOJIeOaHMil.
5.1.3 Kunematnueckoen  gUHAMHUYECKOE  OIIMCAHUE
K0JIe0aTEeIbHOTO IBHKEHUS
[IpeBpaimienue »HEpruM NOpU TAPMOHUYECKUX
514 KoseOanusax. CBs3p  aMIUIUTYABl  KOJeOaHWN
o WCXOIHOW BEJIMYMHBI C aMIUIMTYIaMH KOJIeOaHHi
€€ CKOPOCTH U YCKOPEHUS
Koneb6arenbHblii KOHTYP. CBoOoniHBIE
JIIEKTPOMAarHUTHbIE KoJle0aHWs B HICATHHOM
5.1.5 KOJICOATETbHOM ~ KOHType. AHAJIOTHS  MEXIY
MEXaHUYECKUMU u AJIEKTPOMArHUTHBIMH
kosiebanusamu. @opmyina TomcoHa
516 3aKOH COXpaHEHHUs DSHEpPruu B  HUACAIBHOM
o KOJIE0ATEIHHOM KOHTYpE
BrinyskaeHHbIe MEXaHUYECKUE Kose0aHusl.
5.1.7 Pesonanc. Pe3onancHas KkpuBasi. BbIHY>XIEHHBbIC
AIIEKTPOMAarHUTHbIE KOJIeOaHUS.
518 ITepemennsbiit Tok. CHHYCOUIATbHbBINA TEPEMEHHBIN
o TOK.
51.9 MoIHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE U
o JefCTBYIOMIEE 3HAYEHHUE CUITBI TOKA U HAMIPSIKEHUS
Tpancpopmarop. IlpousBoacrTBo, mnepenaua u
notpebiieHue ANEKTPUIECKON SHEPIUH.
51.10 OKOJIOTUYECKME  PUCKM  TPU  NPOU3BOACTBE
o SJIEKTPHYECKOM SHEPTHH. Kynerypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B MOBCETHEBHOM
KU3HH
5111 Texnuueckue YCTPOMCTBA: ceifcmorpad,
o SJIEKTPHYECKHI 3BOHOK, JIMHHUHU DJIEKTpOTiepe1ay
[IpakTuyeckue paboTHI. Uccnenosanue
3aBUCHUMOCTH Tepro/ia MalbIX KoJeOaHui rpy3a Ha
5112 HUTH OT JUIMHBI HUTH M Macchl TIpy3a.
o HccnenoBanne mNEepeMEHHOTO TOKAa B LENU U3
NIOCJIEZI0BATENbHO COEAMHEHHBIX KOHJEHCaTopa,
KaTyIIKH U pe3ucTopa
MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHbBI
Mexanuueckue BOJIHBI, yCIIOBUS
591 pacnpocTpaHeHusl. [lepuon. Ckopoctb
52 o pacrpocTpaHeHHs U IJIMHA BOJIHEL. IlonepeduHsie u
MPOJOJIbHBIE BOJHbI
597 WuTepdepenims " IuQpakus
o MEXaHUYECKUX BOJH
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5.23

3ByK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

524

3.H€KTp0MaF HUTHBIE BOJIHEL. Y CJIOBHUSA H3Ty4YCHUA
SJICKTPOMArHuTHBIX BOJIH. B3anmuas OpHUCHTAlUA
BeKkTOpoB E, B 1 U B 3jIeKTpOMarHuTHOM BOJIHE B
BaKyyMe

525

CBoiicTBa >NMEKTPOMATrHUTHBIX BOJH: OTPaKEHHE,
mdpakmus,
CKOpOCTh  AJIEKTPOMArHUTHBIX

IPEIOMIICHUE, noJIsipu3anus,
uHTepdepeHus.

BOJIH

526

I[lxkana >smeKTpoMarHUTHBIX BOJH. [IpuMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHH pPaauoCBA3U n

Pannonokanms. aﬂeKTpOMaFHI/ITHOC 3arpsA3HCHHUC

TCICBUACHUA.

OKpYXKaroIeH Cpeabl

5.2.8

TexHnuueckue YCTpOICTBA: MY3bIKaJIbHbIE

HHCTPYMCHTDBI, YJbTPA3BYKOBAs JUAIrHOCTHKA B
TCXHUKC KW MCIHULMUMHC, paaap, pa,Z[I/IOHpI/IéMHI/IK,

TeJNEeBU30p, aHTeHHa, TenedoH, CBY-neup

OIITUKA

5.3.1

[IpsimonuHeiHOE  pacnpoCTpaHEHHE CBETa B

oaHopoaHoM cpexe. JIyu cBera

532

OtTpaxkeHre cBeTa. 3aKOHbl OTPaXEHUs CBETaA.
[Toctpoenue n300paxeHuii B MIOCKOM 3epKaje

533

IIpenomnenne cBera. 3aKOHBI IPEIIOMIICHUS CBETA.
AOGCOIOTHBIH MMOKa3aTelb MPETOMICHUS

534

IlomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbii
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHHUS

5.35
53

Hucniepcust cBeta. CIIOKHBIN cOCTaB 0€J10T0 CBETa.

Ber

5.3.6

Colwupatoniue U paccewBarolue JWH3bL. TOHKas
nuH3a. DokycHOe paccTosSTHUE U ONTHYECKas cuia
ToHKOM muH3bL. [locTpoeHune wu300paxeHuii B
COOMpAIOIIMX U paccenBarOLIMX JHH3aX. Popmyna

TOHKOH JIMH3EI. Y BeJIMUCHME, TaBaeMOe JTUH30M

5.3.7

[Ipenenst IIPUMEHUMOCTH reOMETPUUYECKON

OIITUKH

53.8

Wntepdepennus cBera. KorepeHTHbIE HCTOYHHUKH.

VYcenosus HaOII0AeHUS MaKCUMyMOB u

MUHHMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX UICTOYHUKOB
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Hudpakuus cera. JudpakuuoHHas pemeTka.
VYcnoBue HaOMIOIEHUS TIIaBHBIX MAKCUMYMOB IIPH

539 HaJeHud  MOHOXPOMATHYECKOrO  CBETa  Ha
IUPPAKIUOHHYIO PEMETKY
5.3.10 [Hongpuzanus ceera
TexHuueckne  yCTpOWCTBA: OYKH, Jyna,
53.11 ¢oTroarmapar, HPOEKIIMOHHBIH armapar,
o MHKDPOCKOII, ~ TEJIECKOI, BOJIOKOHHAs  OITHKAa,
nupaKMOHHAs PEIETKA, TOSPOMT
[IpakTuueckue paboTel. M3MepeHue moKasaTens
5312 TPETOMIICHUSL. Hccnenosanue CBOWCTB

1/1306pa>1<eH1/H”4 B JIMH3aX. Ha6J’IIOI[CHI/Ie AUCTICPCUN
CBE€Ta

DJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannis IIPUMEHUMOCTH KJIACCUYECKOU
MexaHuku. [locTynarsl TeOpUM OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTb  MOJYJIS

BaKyyMe, IPUHILIMI OTHOCUTEILHOCTH DUHIITEHHA

CKOpPOCTH CB€Ta B

6.2

OTHOCHUTENBHOCTh OIHOBPCMCHHOCTH.

3aMeI[JIeHI/Ie BPEMCHH U COKpAIICHUC OJIMHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3p  Macchl C DHEpPrUe M UMILYJIbCOM

CBOOOJHON YacTUIBl. DHEPIUs MOKOSI CBOOOIHOM
HJaCTHUIIbI

7 KBAHTOBAA ®U3UKA

DJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®oronbl. @opmyna IlmaHka cBsA3W DHEpPruu

doTroHa ¢ ero 4actoTod. DHEPrust M HMITYJIbC
dboTona

OTkpeiTHe U UccaenoBanue Goroddpdexra. OnbIThI
A.T'. CtoneroBa. 3akoHsl poTodddexra

7.1

VYpaBHenue OWHIITEHHA 174

«Kpacnas rpanuma» porodddexra

doTtordpdekra.

7.1.4

Hasnenne ceera. OmbiTe! [1.H. JlebeneBa

7.1.5

XUMHAYECKOE IEUCTBUE CBETA

Texanuueckue YCTpOWCTBA: ¢doTrosnemeHT,

doronaTtuuk, coaHeuHas OaTtapesi, CBETOANO/]

CTPOEHHME ATOMA

7.2
7.2.1

Mogens atoma Tomcona. OnbiTel Pezepdhopmaa mo
UCCIICIOBAaHHIO CTpOoeHHs aToMa. [ImanerapHas
MOJIEINTb aTOMa

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO
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7.2.2

IToctymatel bopa. WM3nmyueHne u moOrJonieHUe
(GOTOHOB MpHU Mepexojie aToMa ¢ OAHOIO YpPOBHS
SHepruu Ha apyroil. Bunbl cnektpoB. Crektp

ypOBHCfI QHCPIvur aToOMa BOAOpOaa

7.2.3

BonnoBeie cBoiicTBa yactuil. Bonubel ae bporns.
KopnyckynsipHo-BoiaHoBo#M nyanusm. udpakuus
3JIEKTPOHOB HA KpHUCTAJIIaX

724

CroHTaHHO€E n BBIHYKACHHOC H3JTy4YCHUC.

VYCTpoiicTBO M MPUHIMI PaOOTHI JTa3epa

7.2.5

TexHuyeckue yCTpONCTBA: CHEKTpajbHBIA aHAIN3
(CTIEKTpPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTnueckue paboThL. Habmtonenue

JIMHEWYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

Mertoabl HaAOJIFOIEHUS

QJICMCHTAPHLIX YaCTHUIT

u perucrpaiuu

7.3.2

OtkpeiTie paguoakTuBHOCTH. OTBITHI Pe3epdopaa

1o OIPCACIICHUIO cocTaBa

CgoiictBa anbda-,

PaINOAKTUBHOTO

U3ITyUYEeHUS. Oera-, ramma-
U3ITydeHHs. BiusHIe paJroakTHBHOCTH Ha )KHBBIE

OpraHnu3Mbl

7.3.3

OTkppITHE NPOTOHA M HEUTpPOHA.
mozaenb sapa [eisenOepra — MBanenko. 3apsf
saapa. MaccoBoe uncio saapa. M3otomnsl

Hyxnonnas

7.3.4
7.3

Anbda-pacnian. DJIEKTPOHHBIH U TO3UTPOHHBIH

OeTa-pacma. lNamma-uznyuenue. 3akoH

PaaAMOaKTUBHOIO pacaja

7.3.5

DHeprusi CBA3M HYKJIOHOB B siipe. SIIepHbBIC CUIIBI.
JHedext maccsl siapa

7.3.6

Snepuble peakunu. JleneHne u CHHTE3 sAep

7.3.7

Snepubii peakrop. TepMosIepHBIM  CHUHTE3.

[IpoGnemsl 1 MEepCHEKTUBBI AAEPHON YHEPTETUKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

aﬂeMeHTapHLIe YaCTHUIIBL. OTKpLITI/Ie IMO3HUTPOHA.
CDyHI[aMeHTaJ'II)HBIe B3aHMMOJEHCTBUS

7.3.9

TexHu4eckue yCTpOMCTBA: JTO3UMETP,
BuiibcoHa, simepHbIid peakTop, aToMHas 6omba

Kamepa

7.3.10

[Ipaktuueckne pabGotel. McciemoBanue TpeKoB
gacTull (10 TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Be3nusi, sipkue 3BE3MbI,

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO
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IIJIaHETHI, UX BUIUMOC IBUKCHHUC

8.2

Conneynass cucrema. [lmaHeTel 3€eMHON TpyIIIbL.
[InaneThI-ruranThl U MX CIYTHUKH, KapIUKOBBIE
mwianeTsl. Masnbie Testa COTHEYHON CHCTEMBI

8.3

Comnne, ¢orochepa m armochepa. ComHeuHas
AKTUBHOCTb

8.4

HcTtounuk sHeprun ConHIa U 3BE3]

8.5

3BE31bI, UX OCHOBHBIE XApAaKTEPUCTHKHU: Macca,
panuyc,
B3aUMOCBs3b. JlMarpaMMa «CIeKTpaIbHbIM KIacc —

CBETUMOCTb, TeMIleparypa, ux

CBCTHUMOCTbB». 3Bé3[[I)I rIIaBHOM

OoCJICA0BATCIBHOCTHU. 3aBHCHMOCTD

«macca

CBETUMOCTEY TS 3BE3] riIaBHOM

IIOCJICA0BATCIBHOCTHU

8.6

Buyrtpennee crpoenue 3BE3n. CoBpeMEHHBIC
Hpe)ICTaBJ'IeHI/Iﬂ (6] HpOI/ICXO)KI[eHI/II/I 1 DBBOJJIIOIINU
CosHma u 3B€31. DTallbl )KU3HU 3BE3]]

8.7

Mneunsiii ITyts — Hama ['anaktuka. CnvpanbHas
cTpykTypa ['anaktuku, pacupenencHue 38E31, raza
u nbelu. [lonoxenune u nuwxkenue CosHua B
lanaxTuke. [Tnockas u chepuyeckas mMoICUCTEMBI
["anakTukn

8.8

Tunel ramaktuk. PaguoranakTMKd W KBasaphbl.
UYEpHble AbIPHI B sAPax TaIaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoi. 3akoH
Xab6ma. Pa3zoeranne ramaktuk. Bo3pact u pagnyc
Bcenennon, teopust bosbiioro B3peiBa. Monenb

«ropsuer BeenenHnoi». PennkroBoe n3nyueHue

8.10

MacirradHas Bcenennoii.

CTPYKTYypa

MeraranakTuka. Hepeménnnie POOJIEMBI

aCTPOHOMUHU

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3/TEKTPOHHON NMOAMNUCHIO
4Oy "TMMHA3UA "A4.A.P.", MUKOBA TATbSAHA BIAAVMUPOBHA, IVPEKTOP

07.09.26 14:40 (MSK)

CepTudukat 02AC238300A6B3368E4A72506CF071ADB4




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedOBaHMSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOEHMUSI
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero
o0pa3oBaHus

CdhopmupoBaHHOCT, yMEHHM pacro3HaBaTh (HU3MUYECKHUE SIBIICHUS

(npoueccm) 1 OOBSACHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJararommuMmn (I)I/ISI/I‘ICCKI/IMI/I IIOHATHUAMUA n

BCJIMYNHAMHU, XAPaKTCPU3YOILNMHU (I)I/ISI/I‘IGCKI/Ie IIpOLECCChI

ChopmupoBaHHOCT, yMEHMI TMPUMEHITh 3aKOHBI KIACCHYECKOU
MEXaHUKH, MOJIEKYJIIPHOU bu3uKn u TEPMOJIMHAMUKH,
INEKTPOIMHAMHUKY, KBAaHTOBOW (DM3HWKHW ISl aHAIM3a U OOBSICHEHUS
SIBJIEHU MUKPOMHpA, MAaKpOMHUpa M MEraMupa, pasjindarh YCIIOBHS
(rpaHHIIBI, 00TACTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BCceoOmMii xapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OTPAaHUYECHHOCTH
WCIIOJIb30BAHUS YACTHBIX 3aKOHOB; aHAIM3UPOBATh (PU3MUECKHE
MPOLECCHl,  HCHOJIb3ySl  OCHOBHBIE  IOJOKEHHUS,  3aKOHBI U

3aKOHOMCPHOCTHU

ChopmupoBaHHOCT, YMEHHUSI pa3NIudyaTh YCIOBUS MPUMEHUMOCTH

Mojienieil PU3NIEeCKUX TN U MPOIECCOB (SBIEHUIN)

CdhopmupoBaHHOCT, YMEHHUs peliaTh pacu€THBIE 3aJayd C SIBHO
3aJJaHHOW W HESBHO 3aJaHHOW (U3NYECKON MOJENBbI0: HA OCHOBAHHUH
aHalM3a YyCJIOBHUs BBIOMpaATh (HU3UYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUSAM 3a/1au, TPUMEHSTH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M T[OCTyJaThl  (PU3UYECKMX  TEOpHd  TPU  HCIOIH30BAHHUH
MaTeMaTHYeCKUX METOJOB pEeUIeHHs 3a7ad, MPOBOAMTH pacu€Thl Ha
OCHOBAaHMHM WMEIONINXCS JaHHBIX, AaHAJIM3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJbI  pelIeHUusT C  Y4ETOM  TOJTYUYEHHBIX

pe3yJabTaTOB

Pemate kadecTBeHHBIE 3a7auyd, TpeOyrolmue MPUMEHEHUS 3HAHUM W3
pa3HBIX Pa3AeNoB IMIKOJIBHOIO Kypca (PH3UKH, a TaKKe WHTErparuu
3HaHUW W3 JPYrHMX TMPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PACCyXIACHUA C ONOpod Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IG SABJICHUA
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Bnanenue OCHOBHBIMH METOJIaMU Hay4HOTO MO3HAHUS,
UCTIONB3YeMbIMU B (U3UKE: MPOBOIUTH TMPSIMBIE M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpAs ONTUMAJbHBIA CIIOCOO
WU3MEPEHUS U HUCIOJb3YS M3BECTHBIE METOJbI OLEHKU IOTPEIIHOCTEH
U3MEpPEHU, MPOBOAUTH MCCIEAOBAHUE 3aBHUCUMOCTEH (PU3NYECKUX
BEIMYMH C UCHOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIyYeHHbIE PEe3yJbTaThl, UCHOb3Ys (DPU3UYECKHE TEOPUHU, 3aKOHBI U
MOHATHS, U JIeJIaTh BBIBO/BI; COOJIOAATh MpaBUiIa 0€30IacHOro Tpyla
IIpYU NPOBEICHUU UCCIIEOBAaHUM B paMKaxX y4eOHOro SKCIIEpUMEHTA U
y4eOHO-MCCIIeIOBATENIbCKON  JESITETbHOCTH € HCHOJIb30BAHHUEM
IUPPOBBIX ~ U3MEPUTENIBHBIX ~ YCTPOHMCTB M J1a0OpaTOpHOTO

00opynoBaHus

ChopMHUpOBaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh M OIICHUBATh
MOCJIC/ICTBHSI OBITOBOM M MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHON C (PM3MYECKHMH IPOLIECCaMH, C MO3MIMH 3KOJIOTHYECKON
0C30IMaCHOCTH; MPECTABICHUN 0 palroOHATBLHOM
NPUPOAOINONB30BAHUM, @  TakKe  Pa3yMHOM  HCIOJb30BAaHUH
JIOCTWKEHUN HAYKM M TEXHOJOTWHA JUIsl JaJbHEWIIEero pa3BUTHUS

YeJIOBEUYECKOr0 00IIeCTBa

OBnazneHue pa3nuuHbIMH crocoOamMu  paboTel ¢ HHGpOpManuen
(GU3NUEeCKOro  COAEpX)aHMUA C  HCIOJIb30BAHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nH(popMaluu

10

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSITH  OCHOBOIOJATaroIINe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUUM M 3aKOHBI JUIsl aHajdu3a Hu
00BsICHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOMSIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpeae; JIBUIKEHHUS

HeOECHBIX TeJI, DBOJIIOLIMY 3BE311 1 Beenennoi
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INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O PU3UKE

Kon Kon

pasaeJia/re Jjneme IIpoBepsiemMblii 371eMeHT COAEPKAHUSA
MBI HTa

1 MEXAHHWKA

1.1 KNMHEMATHKA

MexaHudeckoe JBHKCHUC. OTHOCHUTENILHOCTh MEXaHHYECKOI'O

nemxkenna. Cucrema orcuéra

MarepuanbHas TOUKa.

TpacKTOpHA

Eé pamiyc-sekTop:
Ft)=(xlt) Mt )=(2)),

TpaeKTopI,

e,

IepeMellleHIe: /
AF =F(t,)—F(t) =T, —T, = v
= (Ax, Ay, Az),

yTE.

Cro/&eHIIe IepeMeIneHHii:

N, =N, + I,

CKopoCTh MaTepUaIbHOM TOUYKHU:

= j_:rr = { UA ‘Ur ‘U: -}‘
Ar—0 ' : :

At
Ax

L, :ﬂ—\_\ =X, aHAJIOTH4IHO v, =),, V.= Z,.
: . :

CrnokeHHe CKopocTeil: o, =0, + 0, -
Brranciaenue NEPEMCIICHUA U ITYTH MaTepHaHbHOﬁ TOYKHU IIPpH

NPSMOJIMHEHHOM JIBUYKEHUH BJIOJIb OCH X TI0 TpauKy

3aBUCHUMOCTH Vx(t)
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YCKOPEHIIE: MaTepHaIbHOII TOYKIL: a = ;ﬁ_\_\ :
T lars0

4

a,=—=| =(uv,)’. aHAMOII4HO a, =(v, ), a.=(v.)".
X A{ . X/ ] ] 3 S =/

PaBHOMepHOG HpﬂMOJ’IHHCﬁHOC JBHXKXCHUC!:

xX(t) = xg + Upyt

vy (t) — vgy = const

PaBHOYCKOpEHHOE IPSAMOJIMHENHOE ABUKCHUE:!

at’
x(t)=x,+uv,t i

v(t)=vu, +at
a, = const
2 2

vl - i =2a, (- x)
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-
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CBobOoHOE TIazicHne. Y CKOpeHrne CBOOOTHOTO TaICHUS.
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Yo a

0] Xo {

JIBuxeHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:
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[-x(r) =X, +Ugf=x +U,cosa-f
£ . 2
l v =y, tu, r+ 5 =¥, +U,sino-7— =

2 2
- Fa

[v,()= v, =y, cosa

| v (1)=v,, + g1 =y, sina— gt

Kpuonunerinoe nemxenue. [[BrmkeHne MaTtepraibHON TOUKH
10 OKPYHOCTH.

VYrioBas U TMHEIHAsA CKOPOCTh TOYKHU:
v =wR

1.1.8 IIpy paBHOMEPHOM JBHUKEHUU TOYKH IO OKPY>KHOCTH

a)zzTn:27w

. HCHTPOCTPCMI/ITGHLHOC YCKOPCHHUEC TOYKH:

2
v 2

. IlostHOE yCKOpEHHE MaTepruanbHOW TOUYKH

TBép,Z[OC TCJIO. HOCTynaTCHBHOG H BpallaTCJIIbHOC ABUKCHUC

1.1.9 .
TBEPIOTO Tesa
1.2 JANHAMUKA
191 Nuepumnansubie cucrembl orcu€ra. llepBoiii 3akoH HproToHAa.
o [Tpuniun oTHOcuTENbHOCTH [ anumnes
Macca Tena. IIoTHOCTE BeliecTBa:
m
1.2.2 p= v
Cuna. [TpuHIIMI CyNeprio3ULIUK CUJT:
1.2.3 - o
FpaBHop,eMCTB =F1+F+..
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1.2.4

Bropoii 3akoH HeroTona: 11t MarepuanbHoil Touku B ICO

- —

Fl =maq

N nd

Ap = FAt

npu

F = const

1.2.5

= ~ ;
Fll FEI

Tpetuit 3akoH HproTOHA 17151 MaTepUaIbHBIX TOYEK:

-

Fip=-Fn

1.2.6

3aKkoH BCCMUPHOI'O TATOTCHUS: CHJIBI IIPUTAKCHUA MCKAY

TOYCUYHBIMU MaCCaMH PABHbI
nmim
F=G 172

R2

Cuna TSDKECTH. L[eHTp TSDKECTH Tella. 3aBUCHMOCTH CHUIBI
TSKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO INTAHCTHI paanyCoOM

RO:
GMm

mg=——o—
$ 7 Ro+ )2

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHe.

Cuiia TpEHUS CKOJIbKEHHSL:
Fip =uN

Cuna TpeHus noxos:
Fip <uN
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Koadunment tpenus

1.2.9

[aBnenue:

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpallCHUA:

M| = Fl, rae | — nnedo cuiibt

-

F

OTHOCUTEIIBHO  OCH,  HpPOXOAsIIEed  4epe3  TOUKY
NEPIEHIUKYIISIPHO PUCYHKY

1.3.2

[HenTp macc Tena. LleHTp Macc cUCTEMBI MAaTEpHATBHBIX

TOYCK:

_mqry+mory + ...
H-M. mq+ nipy + ...

r

B onHOpoaHOM TOJIE TSIKECTH

-

(g = const)

LHEHTP MacCC T€JIa COBIAAAacCT C €ro HCHTPOM TAXKCCTHU

1.3.3

VYcnosus paBHoBecus TBEpaoro tena B MCO:

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

P
-~

IFL"’FI +...=0

3akoH [Tackang

JlaBnenue B )kuakocTH, mokosmeiica B MCO:

p =po+ pgh

3akoH Apxumena:
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-

FApx = —Pgyirecn

€CJIM TEeJIO U KUAKOCTh nokosarca B MCO, To
Fppx = P8V abirecH

VcaoBue nmiaBaHus T

1.4

3AKOHBI COXPAHEHH A B MEXAHUKE

NMnynbsc MmaTepuaibHONW TOYKU:

- -

p =mv

NMIrynec cucTeMsl Tei:

p=p1+p2t..

3aKOH M3MEHEHUS ¥ COXPAHEHHUS HMITYJIbCa:
B ICO

Ap = A(p1 +p2+...) = Flguewn At + Fogneum At + -

B MCO , ecniu
Ap =Ap1+p2+..) =0

, €CITH

- -

FlBHeLIJH + FZBHeIJJH +..=0

PeakTtuBHOE IBHXKEHHE

F

A ?.1- x
Pabota cuiibl Ha MajoOM NepeMeleHIH:

_i:|f*:|-|,if|-cos a=F -Ax
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1.4.5

MOoOIIHOCTD CUIBL:

€CITH 32 BpeMsi
At

paboTa CHJIbI U3MEHSETCS Ha , TO MOIIHOCTb CHIJIBI
AA

P=— =F-v-cosa
At A0

1.4.6

Kunetnueckas OHEPIrusa MaTepI/IaJIBHoﬁ TOYKU:
2
E _ mo? _p
KWH — "~ —~_

2 2m

3aK0H U3MEHCHUS KHHETHYECKOM OHCPIUH CHUCTCMbI

MatepuanbHbix Touek: B MICO AExun = A1 + A2 + ...

1.4.7

[ToTenumanbpHas SHEPrUs:
JUISl IOTEHLIMAJIBHBIX CUJI

A = ElI'IOTeHLJ, - EZnOTeHu, -= AEnOTeHu,

HOTCHLII/IaJILHaH SHEPIUia MaTepHaHBHOﬁ TOYKHU B OJHOPOJHOM
IIOJIC TAXKCCTHU.

EI‘IOTeHLI, = mgh

[TorennuanbHas sHEPrus ynpyro aeopMupoBaHHOIO Teja:

kx?
EI‘IOTeHLI, = 7

1.4.8

3aKOH U3MCHCHUS U COXPAaHCHUA MEXaHUYECKOH OHCPTHUHU:
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Euex = By + Enorem.t-
B IICO AE,ex = Ascex nenorenn. cum

B HHCO AEex =0, eclIH Agcex HeOOTEHIL CHT 0

1.5

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

1.5.1

. OTO 3HAYHT, YTO

["apmonnueckue Kosie0aHus MaTepHaIbHON TOYKH.
Awmmuntyna u ¢aza xonebanuii. Kunemarnyeckoe onucanue:
x(f) = Asin( ot +0,).
v.()=x.
a(H=(v, ), =—ex(t) =a +a'x=0,
e X - CMEILEHUE U3 PABHOBECHSL.

I[I/IHaMI/I‘{eCKOC OIMNCaHHC:

ma, =—kx,

k = mw?

F, =—kx.

DHEPreTUYeCcKoe ONMUCaHue (3aKOH COXPAaHEHUs MEXaHUYECKON

SHEPTHH):

CBsi3p aMIUIUTYABl KOJEOAHWH CMENICHHS MaTepHabHON

TOYKH C aMIUTHTYAaMH KoJieOaHu €€ CKOPOCTH U YCKOPEHHUS:

Upe =0, a_ =04

1.5.2

Ilepuon u yactoTa KoJeOaHUA:
2 1
T — — — —
m v
[lepriog Manblx CBOOOAHBIX KOJIEOAHMI MaTEMATHYECKOTO

MasiTHHUKA.
i
g
[Tepnon cBOOOAHBIX KOJIEOAHUI MTPYKMHHOTO MAasITHUKA:

& =:0
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0
T =2m |—
k
1.5.3 Boinyxxnennsie kosnebanus. Pesonanc. PezonancHast kpuast
[Tonepeunsie u MIPOJOJIbHBIE BOJIHBI. CkopocTb
pacrpoCcTpaHeHUs U IIMHA BOJIHBI:
A=oT =2
1.5.4 ¢
WnTepdepenius u qudpaxuus BOJIH
1.5.5 3Byk. CKOpOCTh 3ByKa
2 MOJIEKVYJISIPHAA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISAPHA S ®U3UKA
Mopenu cTpoeHus ra3os, JKMIKOCTEH U TBEpABIX Ted. IlycTs
TepMOJAMHAMHUYECKass cuctemMa (temo) coctout w3 N
OJIMHAKOBBIX MOJIEKYJ1. Torjga KoJu4ecTBO BELIECTBA
p=N T
N A U
2.1.1 |,
rue
Ny
—4uca0 ABOrajapo, m — Macca CUCTEMSBI (Tena),
U
— MOJISIpHasi Macca BellecTBa
2.1.2 TermnoBoe IBM)KEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BzanmopeiicTBIIe YacTHIT BEIleCTBA
2.14 Huddysusa. bpoyHoBCcKOE IBUKEHHE
2.1.5 Monens uneansaoro raza 8 MKT
CBsi3p MEXy JaBICHUEM U CPEIHEN KMHETUYECKOM SHEeprueit
HOCTYNATEJILHOTO TEMJIOBOTO JBM)KEHUS MOJIEKYJ U/IEaTbHOTO
ra3a (ocHoBHoe ypaBHeHue MKT):
2.1.6
p= lmJnF— zn [ Tt —En £
3 W 3 :II‘ 2 ) 3 ToCT
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rae m0 — macca OJHON MOJIEKYJIBI,
N

lev

- KOHICHTpAaLus MOJICKYJI

Abcomotnas Temneparypa: T =t +273K

CBsi3bp TEMIIEPATYPHI Fa3a CO CPpeaHEN KMHETUUECKON YHeprueit

MMOCTYHATCIIbHOI'O TCIJIOBOT'O ABUKCHUA €T'0 MOJICKYJI:

{ 2
e m.u 3
e i e

VYpaBuenue p = nkT

2.1.10

Mojens uaeaabHOTO T'a3a B TCPMOAUHAMUKE:

l VpaBHeHHe MeHreTeeBa — KianeHpoHa
| BEIpeUKeHHe VT BHyTpeHHeH SHepIrHH

VpapneHnle MeHzueneepa — KuamneiipoHa (IIpHMeHI!

3aIlHCH):

PP e RPN PR

H H

BeIpaskeHIle I8 BHYTPeHHell 3Hepriil 0JHOATOMHOTO

rasa (IprMeHIMBIe (QOPMBI 3aITICH):

U=3vRT =3 T =3 prr=ve T=3 pv
2 2 2 vt =3

2.1.11

3aKkoH ,Z[aJ'II)TOHa JJI1 JaBJICHUA CMECH PAa3PCIKCHHBIX I'a30B!:

p=p1+p2t..

2.1.12

N3omporeccsl B pa3peKEHHOM Ta3e C MOCTOSHHBIM YHCIOM

MoJiekyJ1 N (C TOCTOSTHHBIM KOJTUYECTBOM BEIIECTBA V):
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nzorepma (T = const): pV = const
u3oxopa (V = const):

% = const
n3zobapa (p = const):

K = const
T

I'paduaeckoe npeacraBnerne u3onporeccoB Ha pV-, pT-u VT-
JarpamMmax.

OObeIMHEHHBINA ra30BbII 3aK0H:

pV

— = const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHIGHHble N HCHACBIMICHHBIC  IIapBbl. KaugecTtBenHas

3aBUCUMOCTDb IIJIOTHOCTHU W HABJICHUA HACBINICHHOTO ITapa OT

2113 TEMIIEPATypbl, UX HE3aBHUCHUMOCTh OT 00BEMa HACBHIIIEHHOI'O
napa
BrnaxnocTh Bo3ayxa.
OTHOCHTENbHAS BIAXKHOCTB!
_ Pnapa(T) _ Pnapa(T)
2.1.14 PHaCblmnapa(D PHaCblLunapa(T)
2115 N3MeHeHue arperaTHbIX COCTOSIHUM BEUIECTBA: HCHApPEHUE U
o KOHJICHCAIINS, KUTIEHUE KUJIKOCTH
5116 M3MeHeHne arperaTHBIX COCTOSIHMM BeIIeCTBA: IUIABJICHUE U
o KpUCTAJUTU3aLUS
2.1.17 [TpeoOpazoBanue 3Hepruu B (ha30BBIX MEepexo1ax
2.2 TEPMOJNHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTtpenHss sueprus
)23 Termonepenaya kak cnocod U3MEHEHHs BHYTPEHHEU SHEPTrUu

0e3 comepmieHuss padboTel. KOHBEKIUS, TEIIONPOBOIHOCTD,
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U3Iy4eHue

224

KonnuecTBo TEIUIOTEI.

VY nenbHas TEMIOEMKOCTDH BEIIECTBA C:
Q =cmAT

225

VY nenbHas TeruioTa mapooodpaszoBanus L: O = Lm.
Y nenpHas TeruioTa raBiaeHus A: Q = Am.

VY nenbHas TemioTa cropaHus Tomausa q: Q = gm

2.2.6

OnemeHTapHas paboTa B TEpMOIUHAMUKE:
A =pAV

Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamMmme

2.2.7

[TepBbIii 3aKOH TEPMOAMHAMUKU:
Qu=AlUp+Ap=(Uzy-Uy) + Az

Anma0ara;
Qu=0= A, =(U; -Uy) =AUy,

2.2.8

Bropoii 3akoH TepmoanHamMuku. HeoGpaTtumsie mpoieccs

229

[Ipunnune! aeiicteus Ternosbix MamuH. KT/

. ﬁ.uw o Quarp _lecm| o |QXGJT|

2.2.10

MakcumansHoe 3Hauenue KII. [{ukn Kapno:

TJ’JI“..“ - T};m'[ .'I_
mMmaxmn ="N- =-—:1_ O

2.2.11

YpaBHeHHE TEIIOBOTO OallaHca:

Q1+Q2+Q3+...:0

SJIEKTPOAMHAMUKA
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3.1

OJIEKTPUYECKOE ITIOJIE

3.1.1

OnexTpuzanus Teid U €€ MPOSBICHUS. DIEKTPUUECKUN 3apsil.
JIBa BHIa 3apsga. OJIEMEHTapHbBIA DIIEKTPUYECKUHM 3apsih.

3aKOH COXpaHEHHsI 3JIEKTPUUECKOTO 3apsiia

B3aumopeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akon Kynona:

B OAHOPOIAHOM BCIICCTBE C HHSHCKTqueCKOﬁ

MIPOHUIIAEMOCTHIO

&

F=k il 'l?z e 1 : il '1(172
o 4meg, o

Onektpuueckoe mone. Ero peiictBue Ha 3JIEKTpUYECKUE

3apsAAbl

HaHpH)KéHHOCTL QJICKTPHUUYCCKOI'O ITOJIA:

—

E= B
dnpobHbIit
[Tone Toueunoro 3apsna:
E, =k
r
OZHOPOJHOE IIOJIE:
E = const.

KapruHb!l 1MHNMI HANPSIKEHHOCTH ATUX MTOJIEN

IloTeHIIMAILHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTP MOTCHIIMAJIOB U HANIPSDKEHHE:
A1p =q(P1— ¢2) =—qAp =qU.

HOTCHI_II/IaJ'IBHa}I 3HepFI/I}I 3ap;ma B BHeKTpOCTaTI/I‘leCKOM I10JIC:
W=4q¢
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IToTenuuan QJICKTPOCTATUYICCKOI'O TTOJIA:

_W
¢_q

CBs3b HaHpﬂ)I(éHHOCTI/I noJjist U pasHoOCTU NOTCHHHUAJIOB JIA

OJHOPOJIHOTO 3eKkTpocTarnueckoro noisi: U = Ed

[IpuHIUI Cynepno3uuy JIEKTPUIECKUX MTOJIEH:

- -

E=E{+E,+..,0 =1+ P2+ ...

HpOBOI{HI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.

Ycnosue paBHOBECHS 3apAa0B: BHYTPU ITPOBOJHUKA
E+=0

, BHYTPHU U HA ITOBCPXHOCTHU NPOBOJAHHUKA @ = const

JMAIeKTpUKU B 3JIEKTPOCTATHUECKOM TToJie. J{udnekTpudeckas

MMPOHUIIACMOCTD BCIICCTBA €

Kongencarop. D1eKTpoE€MKOCTh KOHIEHCATOPA:

DNEeKTPOEMKOCTB TUIOCKOTO KOH/IEHCATOpA:

_ &85 _

C ECO

3.1.10

Hapanneanoe COCAMHCHNEC KOHACHCATOPOB:
q = ql + qz + ...,ul = uz = ...,Cnapann - Cl + CZ + ces

IlocnemoBaTeabHOE COCTUHEHHE KOHACHCATOPOB:
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3.1.11

OHeprus 3apsKEHHOr0 KOHAEHCATopa:

2 2 2C

2
We

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cwnita Toka:

_Aq
At Ar—0

ITocTosuuEe TOK: I = const

Jns mocrossHHOrO TOKa q = It

322

VYcnoBus CyiiecTBOBaHUS 3JIEKTPUUECKOTO TOKA.
Hanpsioxenne U u 3/IC E

323

3axon OMa 11 yyacTKa Lenu:

u
I==
R

324

DnexTpuueckoe COTPOTUBIICHUE. 3aBUCHUMOCTH
CONPOTHUBIIEHUS OJHOPOJHOTO MPOBOAHMKA OT €ro JIJUHBI U

CCUCHMUA. YI[CJ'IBHOG COITPOTUBJICHHUEC BCUICCTBA.

[
R:pg

325

Hctounuku Toka. DJ1C ucrouyHmka Toka:

E= ACTOpOHHMXCVIJ'I

q

BHyTpeHHee cOnpoTUBIEHNE UCTOYHHUKA TOKA

3.2.6

3akon Oma 1151 TIOJTHOM (3aMKHYTOM) AekTpuieckoi nemu: E

=R + Ir, oTkyna
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E, 7

3.2.7

[TapannensHOE COeTMHEHUE MPOBOTHUKOB:

I=11+12+..,Ul=02=_,,
1 1 1

—_— =—+—+...
Rnapann Rl RZ

HOCHGHOB&TGHBHOG COCAMHCHUC ITPOBOJHUKOB!
U=U1+02+.,11=12=..,
Rnocn = Rl + R2 + ...

3.2.8

Pabora anekrpuueckoro Toka: A = [Ut.
3akon Jxoyns — Jlenma:
Q =I°Rt

Ha pesucrope

uZ
KQ:A:FM:Hﬂ:ﬁJ

3.29

MoONTHOCTh SJICKTPHUYCCKOI'O TOKA:

Ad
P=— =IU
At Ar—)

TerutoBast MOIITHOCTb, BBIAEISIEMAs HA PEZUCTOPE:

, [P
P=I"'R=—2=IU
R
MoniHocTh HCTOYHHKA TOKA:
&Aﬁ oo
B=—= =FEI
At

3.2.10

CBOOOJHBIE ~ HOCUTENM  DJIEKTPUYECKUX  3apsiioB B
NpOBOJHUKAX.  MeXaHM3MBl ~ HPOBOAUMOCTH  TBEPHABIX

MCTAJUIOB, PaCTBOPOB W pacCIlyIaBOB JJICKTPOJMUTOB, Ia30B.
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[TonynpoBoauuku. 1101ynnpOBOIHUKOBBINA U0/
33 MATHUTHOE IIOJIE
MexaHan4deckoe B3auMOACHCTBHE MarHUTOB. MarHuTHOE II0JIe.
Bexkrop MarautHOM wHAyKuMH. I[IpuHumn cynepno3uuuu
MarduTHBIX TTOJICH:
B=B;+B,+..
3.3.1
JluHMM MHAYKOMM MarHuTHOro mnoJig. KapTtuna JuHUN
UHIYKIUU MarHUTHOTO MoJIsA IIOJIOCOBOTO u
MMOJKOBOOOPA3HOT0 MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHutHoe Moj€ NPOBOJHUKA C TOKOM.
330 Kaptuna nuHMA WHAYKIMM MAarHUTHOTO TOJISL JJIMHHOIO
o MPSMOTro MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOAHUKA,
KaTYLIKH C TOKOM
Cuna Amriepa, €€ HanpaBJI€HUE U BEJIMYMHA!
F 4 =IBlsina
3.3.3 |, rAe o — yrojl MeXJy HalpaBJIEHUEM IIPOBOJAHUKA U BEKTOPOM
B
Cuna Jlopentia, e€ HanpaBJICHUE W BEJIMYNHA:
Fnop = q | vBsina
IJI€ 0L — YTOJl MEXAY BEKTOpaMHU
v
334
i
B
. JIBMKeHME 3apsHKEHHOM YacTHUIbl B OJHOPOJHOM MarHUTHOM
oJie
34 SJIEKTPOMATHUTHASA MHAYKINUA
[ToTok BeKTOpa MAarHUTHOM MHIYKLIUU:
® =B, S = BScosa
34.1
///,
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34.2

SBnenue snnekTpoMarHuTHON MHAYKIMKU. DJ1C nHayKIMn

343

3aKoH 3eKTpoMaruuTHoi unaykuun dapanes:

AD
B 24D
At Af—)

344

OJ1C MHAYKIIMU B IPSIMOM MPOBOAHUKE JTHHOM 1,

ABWIKYIIEMCA CO CKOPOCTBIO

-
-

(v L)

B OJJHOPOJTHOM MarHuTHOM moJie B:
| E; |= Blucosa

, TJIe 0. — yToJI MeX/1y BEeKTOpoM B 1 Hopmanbio

-

n

K IINTIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

—
-

Inv
; ecld
1
1
B
, "
v
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TO

| E; |=Blv
345 ITpaBuiio Jlenna
NHIyKTUBHOCTB:
_®
b=1
34.6 , mwm O = LI
Camounnykuus. 9JIC caMOMHAYKITUU:
Al
E=-L~| =L
—0
DHeprus MAarHUTHOTO TIOJISt KATYIIKHA C TOKOM:
LI?
3.4.7 WL = B
3.5 DJIEKTPOMATHUTHBIE KOJIEFAHUA 11 BOJIHBI
Konebatenbubiit  koHTYp. CBOOOIHBIE SIEKTPOMArHUTHBIE
KoJieOaHus B UCATHLHOM KOJIe0aTEIbHOM KOHTYPE:
;q[ FJI =q 51 C'JH%J
3.5.1 L t)=q,=cwoq,__cos| ot +q,)=1__cos| o+,

®opmyna ToMcoHa:

T =2nJLC

, OTKy/1a

a):z—TC:
T

RIS
(@)

CBs3b AMIUIMTYABI 3apdaa KOHACHCATOpa C aMHJ'II/ITYI[OI\/’I CHIJIbI

TOKa TIIpH CB060,[[HLIX SJICKTPOMArHUTHBIX KoJIcOaHUSIX B
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UJeaTbHOM KO0JIE0ATEeIbHOM KOHTYpE:
b _ Ima.x
-lmax -
w
3aKOH COXpaHCHMsI DHEPTUM B HICATHHOM KOJIeOAaTeTbHOM
KOHTYpE:
3.5.2
353 BriHyX1€HHBIC 2JIEKTpOMAarHUTHBIE Kosiebanus. Pe3onanc
[lepemennsbiii Tok. [IpousBonacTBO, mepenaya U norpedieHUe
ANEKTPUUECKOIN SHEPTUn
354 . . 5 .
ctlz CELE G Y £ i
+ = TR = ZEE = const.
2 2 . £
CBoiicTBa 3JIEKTPOMAarHMTHBIX BOJH. B3auMmHas opueHTarus
BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 - -
E1B1lc
156 [Ixamna 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 [IpsamonnHEeiHOE pacHpoOCTpaHEHHE CBETa B  OJHOPOAHON
cpene. Todeunslit uctounuk. JIyd cBera
3aKOHBI OTPAKEHUSI CBETA.
a=p
3.6.2
alP
PP T S TP
3.6.3 [TocTpoenue n3o00pakeHUi B TUIOCKOM 3epKaje
3aKOHBI PEJOMIICHHUS CBETA.
3.64 [Ipenomnenue cBera:
nisina = npsinp.
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AOGCOIOTHBIN MMOKa3aTesb NPEIOMIICHHUS:
c

n =—
abc v

OTHOCHUTEIIBHBIN MOKA3aTEeIb MPETOMICHUS:
Ny 01

Noth =
n (%)

XoJI ay4den B IpU3Me.
\"1. B \": . ”11"1 = ”:f:
CooTHOLIEHHE YacTOT M COOTHOIICHWE [IJIMH BOJH MpHU

nepexoac MOHOXpPOMATHYICCKOI'0 CBCTA YCPE3 I'paHUIly pa3aciia

JIBYX ONTUYECKHUX CPEJI:

n,<mn n,

1y

(’L"P

3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
IIpenenbHbIi yroi MOJIHOTO BHYTPEHHETO OTPAYKEHUS:
. 1 n
Notw 11
Cobuparoniyie u pacceuBamIiMe JHUH3bL. TOHKas JHH3A.
@DOKyCHOE pacCTOSIHUE U ONTHYECKAsl CUJla TOHKOM JIMH3bL:
1
3.6.6 D=z
dopmyiia TOHKOH JTMH3bI:
1.1 1
3.6.7 24222
d f F
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VBeandeHre, JaBacMoe JIMH301:

h_1f]
rH d

F\ h
f

k'

B ciydae pacceuBaromieil JIMH3bL:

3.6.8

D0 = F ==0,

O~

M=—=

h_1f]
H dl

Xon nyya, IPOLIEALIEro JIMH3Y MOJ MPOU3BOJIBHBIM YIJIOM K
e€ rimaBHOM onTtuueckoil ocu. Iloctpoenue wn3z00paykeHUit
TOYKHM U OTpe3Ka MpsSMOil B COOMpAIOIIMX M PaCCEUBAIOLIUX

JIMH3aX U UX CUCTEMax

3.6.9

doroanmnapaT Kak ontudeckuil npudop. ['na3 kak ontuueckas

CUCTEMA

3.6.

Nutepdepentusa cBera. KorepeHTHbIE HWCTOYHHUKHU. Y CIIOBUS

HaGHIOI[eHI/I}I MaKCUMYMOB u MHWHUMYMOB B

UHTEepPEPEHIIMOHHOW  KapTUHE OT  JIBYX  CHH(pa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

MaKCIIMYMBEI — A=2m ; m=0,1t1. 3233 ..
: A
MHIHIMYMBI — A=(2m+1)—, m=0,£1,£2,£3

e
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3.6.11

Hudpaxkmus csera. JludpakunonHas pemérka. YcioBue
HaOJIOZEHUST TIJVIABHBIX MAKCUMYMOB IIPU  HOPMaJbHOM
NaJeHU MOHOXPOMAaTHYECKOTO CBETA C JIJIMHOW BOJIHBI A Ha

pemeéTKky ¢ mepuoaom d:

dsing,, =mA,m =0,+/-1,+/-2,+/-3,..

3.6.12

I[I/ICHepCI/IH CBCTa

KBAHTOBA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJTHOBOM JIY AJIU3M

4.1.1

['unotes3a M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv

®otonbl. DHeprus (hoToHa:

E:hv:hf:pc

Nmnynbe poToHa:

dotoaddext. OmbiTer A.I'. CroneroBa. 3akons! hoToddderra

VYpaBHenue DiiHmTeiHa 11 GoTtoddexTa:

Egorona = ABbIXoaa + Eynmax,

rIe ,

hc
E orona = ho = 1

hc
Aguixoga = thp = FN
Kp

mvz

_ max
EKVIHmﬂx - 2

= eUzan
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JlaBneHue cBerta.
4.1.5 JlaBreHne cBeTa Ha MOJIHOCTBIO OTPAXKAOIIYIO TOBEPXHOCTh U
Ha MOJIHOCTHIO MOTJIOUIAIOLTYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
421 [InanerapHas MoJieIb aTOMa
[Tocrynatel bopa. U3nyuenue u mornomieHue (HOTOHOB IMPU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU HA PYTOM:
he
422 hvmn i = |En _Em|
“mn
JInHelyaTeie CIIEKTPBI.
CriekTp ypoBHEH SHEPruu aToMa BOJIOPOA:
4.2.3 13 6
—13,63B
B =12 300
ne
4.3 OU3NKA ATOMHOI'O APA
431 Hyxnonnas monens siapa I'eiizenOGepra — MBanenko. 3apsn
o sanpa. MaccoBoe uucio snapa. M3otomnsl
PannoakTuBHOCTG.
Anbda-pacra;
X2 Y gHe
bera-pacna.
DJeKTpOHHBIN B-pacnan:
432 y " - _
7X—o0Y+ je+v,
[To3uTtponHsIii B-pacnan:
AXSAY+ S +v,
["amma-uznyuenue
3aKOH paJiMOaKTUBHOTO pacnaja:
—t
433 N(t) =Ng=»2T
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[TycTes m — Macca paaAroOaKTUBHOTO BemiecTBa. Tormaa
=t
m(t) =mg»2T

434

Snepusle peakuuu. Jlenenye U CUHTE3 SAEp
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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