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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKCHHM W TpeOOBaHWUW K pe3yJbTaTaM OCBOCHHUS
OCHOBHOW 00Opa3oBarenbHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
TaKKe ¢ y4€ToM QenepaibHOi paboueil mporpamMmbl BocnuTanus W KoHmenmmu
npenoaaBanus yaeoHoro mpeamMera «Ou3nuka» B 00pa30BaTEIbHBIX OPraHU3AIHIX
Poccuiickoii ~ @enepanuu,  peadu3ylOIIMX  OCHOBHBIE  00Opa30BaTelIbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpenensieT 00s13aTeNbLHOE MPEIMETHOE COACPIKAHNUE,
yCTaHABIMBAET PEKOMEHYEMYIO MOCIEI0BATEILHOCTh U3YUEHHUS TEM M Pa3eioB
y49eOHOTO TIpeaMeTa C y4ETOM MEXKMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3CH,
JOTUKH y4eOHOTO TPpOIecca, BO3PACTHBIX OCOOCHHOCTEH OOydYarOIIMXCA.
[Iporpamma mo ¢Qusuke Aa€T TpenCTaBICHUE O IIENAX, COACpPNKAHUHU, OOIIen
CTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOyYalOlUXCS CpeACTBaMU
yaebHoro npenmMera «Pusnkay Ha yriIyOJIEHHOM YpOBHE.

N3yuenne xypca ¢usukum yriayOJE€HHOTO YPOBHS TO3BOJSIET PEATH30BATh
3amaun MpopEeCCUOHAIBHON OpUEHTAIIMH, HAMIPABJICHO HAa CO3JaHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH Ka)IbIM
00yYarommMcs, KOTOpbIE HEOOXOIUMBI [Jisi TMPOJOJDKEHHS O00pa3oBaHHs B
OpraHu3alusXx MNpo(ecCHOHATBHOTO O00pa30BaHUd M0 Pa3JIMYHBIM  (PU3KKO-
TEXHUYECKUM U WHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme 1o (¢u3MKe ONpEeAeNArOTCsS IJIaHUPYEMble Pe3yIbTaThl
OCBOEHHMS Kypca (PU3MKU Ha YPOBHE CpPEHEro o01ero oopa3oBaHusi: JIUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaIMeTHbie (Ha  yrnyOnéHHoM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM sl pa3pabOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METAnpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronIuXcsi, OCBOMBIIIHX
nporpaMmy 1o (QU3MKE HAa YPOBHE CpeAHEero oO0miero oOpa3oBaHus Ha
yIriyOJNE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3uKe BKIIOYAET:

IUTAaHUPYEMbIE pe3ylbTaThl OCBOCHHUS Kypca (GU3MKH Ha yriayOonéHHOM
YpOBHE, B TOM YHCJIC IPEIMETHBIC PE3YJILTATHI 110 TOJIaM 00YUYEHUS;

cozepxanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3HKe HMEET NPUMEPHBIA XapakTep MW MOXKET OBITh
UCTIOJIb30BaHa YUYUTENSIMHU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX PAO0YHNX MPOrpamMMm.

[Tporpamma 1o (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENICH U
MPENIOCTaBISET BO3MOXHOCTH [UJISl peaTu3allii  Pa3IUYHBIX METOJIUYECKHUX
MOJIXO/IOB K TMpernojlaBaHuio (U3MKU Ha YriIyOJIEHHOM YPOBHE MpH YCIOBUU
COXpaHEHHUs 0053aTeNFHON YaCTH COIEPKaHUS Kypca.



®duznka Kak Hayka o HambOosiee OOHIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatonieM Mupe. LIkoapHbII Kypc GU3HKK — cUCTeMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIBKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbuzmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpEeNeInIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, NOJIyYeHHs] HOBBIX MaT€pUajoB 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
pAIl uaeh, KOTOPbIE MOKHO PaCCMaTpUBAaTh KaK MPUHIIUIBI €r0 HOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBUU C HEM KypcC SBISETCS JIOTMUYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3JiejoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEMl MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Benmymmm B Kypce sBisercs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeANoNaracT HUCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HAayKH, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM oOOHIecTBa, a TaKke C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMYECKUMU TTpoOIeMamMu.

Hoea npuknaonou nanpaenennocmu. Kypc pusuku yriry0i1EHHOTO ypPOBHS
IpeanoiaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTrcss Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHUH.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKIEHUS
po0JieM palliOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€301MacHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMbl MO (GU3HKE JAOHKHO ObITH TOCTPOEHO Ha
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOTO nmoaxoaa. s pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpYyeTCsl HAa UCMOJIb30BAHUH CAMOCTOATEIBHOIO 3KCIEPUMEHTA KAK
MIOCTOSIHHO JIeHCTBYIOIEro ¢akropa ydeOHoro mporecca. s yrmyOnéHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO OSKCIIEPUMEHTA,
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BKJIFOYAIOUIET0 (DPOHTAJIbHbIE YYEHMUYECKHE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, jabopaTopHble paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI
IBa cmocoba peanuzanuy  (QU3MYECKOro TpakTHKyma. B mepBoMm ciydae
OPAKTUKYM NpoBoAUTCs 100 B KoHue 10 m 11 kmaccos, 1MbO mocie nepBoro u
BTOPOTO TIONYTOAUN B KaXJIOM M3 O3THUX KiaccoB. Brtopoit cmocod — 310
UHTErpanus padoT NPAKTUKyMa B CHUCTEMY JabOpaTOpHBIX paboT, KOTOpbHIE
MPOBOJIATCS B Mpoliecce u3yudeHus paszzaena (temsl). [lpu 3tom mox pabotamu
NPaKTHKyMa TIOHUMAETCSl CaMOCTOSATEIbHOE HMCCIET0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 TOLIAroBO HHCTPYKIIHH.

B nporpamme 1o (¢u3Mke cucTeMa YYEHHYECKOrO0 HSKCIEpUMEHTa,
7ab0paTOpHBIX pabOT U MpaKTUKyMma MpPEACTaBlIeHa €IMHbIM mnepeuyHeM. Bridop
TEMATUKU JI1 STUX BUJOB YYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIISAETCS
y4acTHUKaMHU 00pa30BaTeIHHOrO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOypPOYHOTO
IUTAHUPOBAHUST W OCHaleHus kKaOuHeta ¢usuku. [Ipm sTomM obecnedymBaeTcs
OBJIaJICHME OOYyYalOUIMMHCS YMEHUSMU TIPOBOJUTH NPSAMbIE U KOCBEHHbBIE
U3MEpPEHHUs, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3MYECKUX BEIUMYMH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonpiioe BHUMaHHWE yAENAETCS PEIICHUIO PACUETHBIX M Ka4eCTBEHHBIX
3apad. [Ipu 3TOM Anst pacy€THBIX 3aa4 MPUOPUTETOM SBIISIOTCS 33Ja4H C SIBHO
3aJIaHHOM M HESIBHO 33JlaHHOW (hPM3MUECKOW MOJIEINbI0, TTO3BOJISIIOIINE MPUMEHSTD
W3yYCHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTrO paszjelia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3aenoB. [[1s kauecTBEHHBIX 3a7ad
IPUOPUTETOM SIBISIOTCA 3aJaHusi Ha OOBACHEHHUE/TIpelcKa3aHhue MPOTEKaHUs
bu3nuecKux SBJICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyrolue BrIOOpa
bu3HUecKOoi MOJIENH JIJIsl CUTYallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHI0 Y4eOHOro TMpolecca Kypc QUMK yriryOJaEHHOTo
YPOBHS Ha YPOBHE CpPEeIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHIX
npenMeTHoro kabunera. B kaOunere GU3HKKM JODKHO OBITH HEOOXOAMMOE
nabopaTopHoe O0OOpyJOBaHUE JUIsl BBIMOJHEHHUS YKa3aHHBIX B MPOrpaMme IO
($u3KMKe YYEHUUYECKUX ONBITOB, JIAOOPATOPHBIX padbOT W pabOT MpakTHKyma, a
TaKXKe JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanMoHHOEe  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECNEYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMme 1Mo (M3HKE KIIOUYEBBIX JEMOHCTpAIMi IS
UCCIICIOBAHMUSI ~M3yYaeMbIX SIBICHHA ©  TPOIECCOB, OMIMPHUYECKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE IS YUYEHUYECKHX TMPAKTHUYECKUX pabdboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére
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OJIHOTO KOMIUJIEKTa Ha JBYX oOOydarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HU(POBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JAOOPATOPUIL.

OCHOBHBIMHU TIEJISIMU U3yYEeHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS:

dbopMHpoBaHHWE UWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTyalIbHBIX ©  TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJe MO3HaHus U (hopMHpoOBaHHE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLUM SIBJICHUSIM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUA MaTepuu U QyHAAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHrue YMEHUN OOBSACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKAa3aTEIbCTB;

(¢opMupoBaHHE NPEACTABICHUNH O POIM (PUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cdepax Oynyien
npo(eCcCHOHANBHON  ACSATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TIOATOTOBKA K
JalbHelIeMy oOy4eHHUI0 B 3TOM HaIlPaBIICHUU.

JlocTikeHue STUX 1elield obecreunBaeTcsl pelieHueM CISAYIOMMUX 3a/1ad B
npoliecce u3yueHus Kypca GU3HKU Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

IpUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHax,  TEOpHsX,  BKJIIOYas  MEXaHUKY,  MOJEKYJISpHYI0  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(YU3UKY;

dbopMHUpOBaHUE YMEHHUM MPUMEHSATh TEOPETUUECKUE 3HAHUS I O0BSICHEHUS
bu3nyuecKux SIBICHUI B MPUPOJAE W JUISl NPUHITHS NPAKTUYECKUX DEIICHUN B
MOBCEHEBHOM JKH3HHU;

OCBOEHHE CIIOCOOOB pEIICHHs Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢u3nyeckoil Moneiblo, 3a/1ay, MOJpa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/IaHuE
dbu3nueckoil MOJENH, aJeKBaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3ajlay
UHKEHEPHOT'O XapaKTepa;

NOHUMaHUE (U3MYECKMX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPELY;

OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
bu3MUecKMX HSKCINEPUMEHTOB, aHalIM3a W MHTEpHpeTanuud UH(opmanuu,
onpeaeneHus: JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3[JaHHE YCJOBUU JUISl PAa3BUTHS YMEHUN IPOEKTHO-UCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodheccCuoHATBHOM A TENbHOCTH, CBI3aHHON
¢ (hU3UKOI.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yrinyOnéHHbIA YpPOBEHBb
u3yueHus: yueOHoro nmnpeaMera «®du3uka» Ha YpPOBHE CpEIHEro OO0IIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYAIOMIMMHUCS, TUIAHUPYIOMIMMHU TPOJIOJDKEHUE
00pa3oBaHusI MO CMENUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBINA ypOBEHB) HA YPOBHE CPEJAHETO OOIIEro
obpazoBanus orBoauTcs 340 vacoB: B 10 kmacce — 170 yacoB (5 yacoB B HEJENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJACIIO).

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



COJEPXAHUME OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA NMO3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTalnbHasg HayKa o npupoje. HayuHslid MeTo mo3HaHUA U
METO/IbI UCCIIEIOBAHUS (PUBNUECKUX SABIICHUH.

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

CnocoObl u3mepeHus (GU3UYECKUX BEIUYUH (AHAJOTOBBIE W LUQPOBBIC
U3MEpPUTEIIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemmHocTrt  w3MepeHuit  Qu3nyeckux  BenuuuH  (aOCOMIOTHASs U
OTHOCUTEJIbHAS).

MopenupoBanue (pU3NYECKUX SBJICHUM M MPOLIECCOB (MaTepuaibHas TOYKA,
a0OCOJIIOTHO TBEpPJIOE TENO, HJealbHAsl KUJKOCTh, HWJCAIbHBIA Ta3, TOYECUHBIN
3apsan). ['unore3a. @U3nyYeCKuil 3aKOH, TPAHULBI €r0 NpUMEHHUMOCTU. Du3nueckas
TEOPHUSL.

Pons u Mecro ¢usuku B (HOPMHUPOBAHUM COBPEMEHHOW HAay4YHOU KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKkmuKym.

W3mepeHne cuibl TOKAa W HalpsHKEHUs B ILENM NOCTOSHHOIO TOKA MpHU
MOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HM(ppoBoi naboparopueit no ¢usuke. [Ipumepsl usmepeHus
(U3HYECKUX BEJIIMYMH IIPU MOMOIIN KOMIIBIOTEPHBIX 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. Tpaekropus.

[Tepemernienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHHE MAaTepUajJbHOW TOUYKHM, MX MPOEKUMHM HAa OCH CUCTEMBI KOOPJHHAT.
CiioxeHne nepeMenieHui 1 CI10KEHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBUKEHNE. 3aBUCHMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTEpPHUAIbHON TOYKHA OT BPEMEHHU U MX

rpad UK.



CBobOonHOe majeHue. YCKOpeHue CBOOOIHOTO majcHus. J[BukeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTU U
YCKOPEHMsI MaTepUaIbHON TOYKH OT BPEMEHU U UX IpaQUKU.

KpuBonunennoe  nBuwxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH. YTJOBas W JIMHEWHas CKopocTh. [lepuon m yactora oOpaieHus.
[entpocTpeMurensHoe (HOpMaIbHOE), KacaTelbHOE (TAHT€HIIUAIBLHOE) U TMOJHOE
YCKOpEHHE MaTepruaIbHON TOUKH.

TexHuueckrue yCTPOMCTBA W TEXHOJIOTMYECKHE TMPOILECChl: CHUIOMETP,
JBWKEHUE CHapsOB, LEMHbIE, IIeCTepEéHYaTble W PEMEHHBIE Iepefayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopaenb cucteMbl OTCUETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JBUKCHUSL.

Croco0bl uccae10BaHMsI IBYKCHHM.

Nnnroctpanys npeaeiabHoro Nepexoia U U3MEpEeHHEe MTHOBEHHON CKOPOCTH.

[IpeoOpazoBanue NBUKEHUI C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3pe:KEHHOM IPOCTPAHCTBE.

HaGmronenne ABWXeHHA Tena, OPOIIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPHU, CKOPOCTEW IBHKEHUSI OIHOTO U TOTO K€
TeJIa B pa3HBIX CUCTEMAaX OTCUYETa.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomol, npaKmMuKym.

N3ydenne HEPABHOMEPHOTO ABUKEHHS C LIEJBbIO ONPEEICHUS] MTHOBEHHOM
CKOpOCTH.

N3mepenne yCcKOpeHHs MpU NPSIMOJMHEHHOM pPaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH HYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JNBHKCHUU.

U3mepenne  yckopeHMss ~ CBOOOJHOro  majeHuss  (PEKOMEHIOBAHO
WCIIOJIb30BaHUE ITUGPOBOIA TabOpaTOpUN).

N3yuenne paBwkeHUs Tena, OpOIIEHHOro Topu3oHTaimbHO. [IpoBepka
TUIIOTE3bl O MPSMOW MPOHNOPLUHOHAIBHOW 3aBUCHUMOCTH MEXAY AAIbHOCTBIO
noJIETa U HAYAJIbHOM CKOPOCTBIO TENA.

N3yueHne NBHKEHHSI Tena MO OKPYKHOCTH C IOCTOSIHHOM 1O MOIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCHUMOCTH Tepuofa oOpallleHuss KOHMYECKOTO MasTHUKA
OT €r0 NapaMeTpOB.



Tema 2. /lunamuka.

IlepBbiii 3akoH Hprorona. MHepumanbHble cucteMbl OTCYéTa. [IprHIMIT
oTHocuTenbHOCTH [anmunes. HemnepruanbHble CUCTEMBI OTCuéTa (OmpeeneHue,
IPUMEPHI).

Macca tena. Cuna. [IpyuHIUN Cynepno3uiiuy CHI.

Bropoii 3akoH HeroTOHA 1711 MaTepuaaIbHON TOUYKH.

Tperui 3akoH HproTOHA 1151 MaT€pUATBHBIX TOUEK.

3aKOH BCEMHUPHOTO TATOTECHHUS. OKBUBAJICHTHOCTh T'PAaBUTALMOHHOW W
WHEPTHON MaCCBI.

Cuna TsokecTd. 3aBUCMMOCTH YCKOPEHHSI CBOOOTHOTO MAJEHUS OT BBICOTHI
HaJ TOBEPXHOCTHbIO TIUIAHETHI M OT reorpaduueckoil mupoTel. [IBuxkeHue
HEOECHBIX TeJ U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Tema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHsSI CKOJIbKEHHS W CUJIa TPEHUS
nokosi. Koadduument tpenus. Cuiia CONpOTHUBICHUS TpPU JBWKEHUU Teja B
YKUAJIKOCTH WJIH ras3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JBUKEHUS.

Jasnenune. ['mapocratnueckoe nasnenne. Cuna Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: IMOIIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenue nBr>XeHUs: TeJl B MHEPIUMATIBHBIX U HEMHEPIUATBHBIX CUCTEMAaX
OTCYETA.

[IpyuHLIMIT OTHOCUTETBHOCTH.

Kauenune nByxX UMIMHAPOB WM IIAapOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIbHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIONIEHM  NPUIOXKEHHBIX K TEIy CHI C
MIPOM3BEICHUEM MACCHI T€JIa HA €r0 YCKOPEHNUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIIKUX B PE3YJIbTATE B3aUMOICUCTBUS TEIL.

N3MepeHne macc o B3auMOJIEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U AJCHUM.

LleHTpOoOEKHBIC MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne paBHOJIEHUCTBYIOIIEH CHJI MPU ABUKEHUU OpycKa MO HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCUMOCTH BpPEMEHH [IBIDKEHUS Opycka o
HAKJIOHHOW IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAcCChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pE3UHOBOM 00pasiie, OT X AehopMarii.

N3ydyeHne ABUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
NErKuit OJOK.

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

NccnenoBanue aBmxeHUs: OpycKa M0 HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
K03 PUIIMEHTOM TPEHUSI.

N3ydenue nBuKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHOe Teno. [locTymarenbHoe W BpallaTeIbHOE JBUXKEHUE
TBEPAOro Tena. MOMEHT CWIIBI OTHOCUTENIBHO OCH BpaiueHus. I[limedo cuibl.
CrioxeHne cwil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHu4yeckre yCTpOWCTBA W TEXHOJOTHYECKUE IMPOLECCH: KPOHILITEWH,
CTPOUTEIIBHBIN KpaH, pelI€TYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsl paBHOBECHUSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAIb OMOPBHI.

Tema 4. 3axonvl coxpanenus 6 MexaHuke.

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

Nmnynee cuiibl 1 N'3MEHEHUE UMITYJIBCA TEA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBHKEHHUE.

MoMeHT umIynbca MarepualbHOM TOuYkHW. IlpencraBieHne o0 COXpaHEHUH
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISX.

PaGota cunpl Ha MaJloM M Ha KOHEYHOM TiepemerneHuu. [ 'paduueckoe
IpecTaBlIeHne paboThI CHIIBI.

MOIIHOCTH CHUJIBL.

Kunernyeckass sHepruss MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHBIE W HENOTECHUMAIbHbIE CWIBL. lloTeHUIManbHas >HeEprus.
[ToTennmanbHas 3Heprusi ynpyro nepopmupoBaHHOM NpykuHbl. [loTeHIMambHas
JHEprus Tena B OJHOPOJHOM IpaBUTALMOHHOM mnoJje. lloTreHumanbHass sHeprus
TeJa B TPABUTALIMOHHOM I0JI€ OJTHOPOJHOTO IIapa (BHyTpH U BHeE miapa). Bropas
KOCMMYECKAast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHWJI C HM3MEHEHHEM MEXaHWYEeCKON
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUUYECKOM SHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

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

TexHu4yeckre yCcTpOMCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIM MHUCTONET, THPOCKON, (PUIypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHNE.

HN3mepenne MOIHOCTH CUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPILIEHUH PadOTHI.

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

CoxpaHeHue SHEepPIruu Mpu CBOOOTHOM MaJICHHH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKmuKym.

N3mepenne nmnyiibca Tenna no TOpMO3HOMY ITyTH.

W3mepenue cuibl TIrM, CKOPOCTH MOJENIU DJIEKTPOMOOMIIS M MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanue coxpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepenre KNHETHYECKON SHEPTUHU TEJIa IO TOPMO3HOMY ITYTH.

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

Omnpenenenne pabOThl CUIIBI TPEHUS MPHU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Pa3znen 3. MoJsiekyisipHas pu3uKa U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYECKOU Meopul.

OCHOBHbIE TOJOXKEHUA MOJIEKYJIsIpHO-KnHeTnyeckon Teopun (MKT), ux
onbiTHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe naBmkeHHe. 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 Mosekyd (atomoB). KonauyecTBO BeliecTBa.
[TocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ uamepenus. lllkama
temneparyp Llenscus.

Mogenp uaeanbHOro ra3a B MOJEKYJSIPHO-KHHETUYECKOM TEOPUU: YaCTULbI
rasa IBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knaneipona. 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  KUHETUYECKOM  HJHEprueiu
NOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJI€abHOTO ra3a (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOpUH UICATIBHOTO Ta3a).

CBs13b a0COFOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CpeTHEN
KUHETHUYECKOU SHEPTUEH MTOCTYIIATEIBHOIO TEIJIOBOIO ABUKEHUS €€ YaCTHIL.

TexHu4yeckre yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETD,
OapomeTp, MoyYeHue HaHOMAaTEPUaJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUXKEHUS.

Juddy3us :KUIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHne MOIEKYII.

Moaenu KpucTauInuyeCKuX pemeEToK.

HabGnronenue u vicciieoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKkmuKym.

HUccnegoBanne mporecca yCTAHOBJIEHUsS TEIUIOBOTO PABHOBECHS IMPHU
TEMJI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJIOM.

N3yuenne wuzoTepMuueckoro mnporecca (PEeKOMEHJIOBAHO HCIOIb30BaHUE
rdpoBoii 1abopatopun).

N3yyeHnne n30XopHOTO Mmporecca.

N3ydenune nzob6apHOTO Mporiecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

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

Mopenp wuaeampHOro ra3a B TEPMOJWHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KitaneiipoHa u BbIpaXEHUE UIsI BHYTPEHHEH JHEPTHH.
VYcIi10BUSL TPUMEHUMOCTH 3TOW MOJICNIM: HU3Kasi KOHUEHTPALMs YACTHL], BBICOKHE
TeMIeparypsl. BeipaxkeHue 1uisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.

DneMeHTapHasi paboTa B TepMOoauHAMUKe. Beraucienne paboThl 1Mo rpaduky
npouecca Ha pV-auarpaMmme.

Teronepenaya  kak  cnoco0 — M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIIONPOBOIHOCTb, U3IyYCHHE.

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

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

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

Bropoil 3akOH TEpMOAMHAMMKM JUIsI  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO TIEpe/IaTh TEIIOTY OT 00Jiee XOJIOJHOTO Teja K Oojee HarpeTomy 6e3
komneHcanuu (Knaysuyc). HeobpatumocTs IpUpOIHBIX MPOIIECCOB.

[Tpunnune! neictus TerioBbix MamuH. KII/I.

MakcumansHoe 3HaueHue KII. [ukn Kapno.

DKOJIOTUYECKHUE ACTIEKThl UCIOJIb30BAHUS TEIUIOBBIX ABUrartenei. TeruioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEIbI.

TexHudeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJIOIUIbHUK,
KOHJIUIIMOHEP, AW3EJbHBIM W KapOWOpaTOpHBIA ABUTraTENM, MmapoBas TypOuHA,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3ALUA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHUYECKOTO TOTIMBA JIJIs
BBIPAOOTKHU «TETUIOBOM» U JIEKTPOIHEPIHUH.

Jemoncmpayuu.

N3menenune Temneparypsl pu aanadbaTtndecKoM pacIlIupeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.
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Crioco0Obl U3MEHEHHS! BHYTPEHHEH SHEPTHH.

UccnenoBanue annadbaTHOTO Tpoliecca.

KomnbroTepHble MOAENH TEIIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npAKmMuKym.

N3mepenue yaenpHOM TENI0EMKOCTH.

Hccnenosanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO IpolLiecca.

N3yuyeHne B3aMMOCBSI3M SHEPTUHM MEXKMOJIEKYJISIPHOTO B3aUMOJCHUCTBUS U
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnibie cocmoanus eéewyecmea. Pazosvie nepexoowvl.

[TapooGpazoBanue u KoHAeHcalus. Vcnapenwe u KumneHue. Y eiabHas
TeIJI0Ta mapooOpa3oBaHUsI.

Hacpimiennsle u  HeHachllieHHblE mnapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh
0T 00bEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTyphbl KUTICHUS OT JaBICHUS
B KUJIKOCTH.

BnaxxnocTs Bo3yxa. AGCONIOTHASI U OTHOCUTEIIbHAS BIAYKHOCTb.

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

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

TermnoBoe pacmimpeHue KUAKOCTEH U TBEPABIX TeN, 00BEMHOE U JIMHEWHOE
pacipenre. AHTapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO pacCUIUpPEeHHUs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTrUM B Pa30BbIX MEPEX0OIaX.

YpaBHeHuUE TEMIOBOTO OanaHca.

[ToBepxnocTHOE HaTsKeHHE. KOd(p(MUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanmapasie sBnenus. JlaBneHue noa UCKPUBIEHHOW MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlamaca.

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

JHemoncmpayuu.

TemnnoBoe pacunpeHue.

CBoliCTBa HACBIIICHHBIX TTAPOB.

Kunenue. Kunenue npu noHMKEHHOM JaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMM.

CmaunBaHue.
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KanunnspHasie siBneHus.

Monenn HEHbPIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEpEeHUs BIaKHOCTHU.

Hccnenopanne HarpeBaHus U IUIABJIEHUS KPUCTAUINYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Habmronenue mansix nedopmarmii.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

N3mepeHne yaenpHON TENIOTHI IIJIABJICHUS JIbAA.

N3yyeHne CBOKCTB HACBILIEHHBIX APOB.

N3mepenne aOCOMOTHOM BIAXKHOCTHM BO3AyXa M OIICHKAa MacChl MapoB B
NIOMEUIEHNUH.

N3mepenue kod¢pduiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3amepenue monyns FOnra.

UccnenoBanne 3aBucMMOCTH  nedopmainuu  pe3suHOBOro  oOpasma  oT
MIPUJIOKEHHOM K HEMY CHUJIBI.

Paznen 4. JaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Tel U €€ MNposBICHUS. OJEeKTpuueckuid 3apsa. /IBa Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOOHWKHM, MAUDIIEKTPUKH U MOJYINPOBOIHUKH.
DJIEMEHTapHBIM JJIEKTPUYECKUNA 3apsifl. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsiaa.

B3aumogeiictBue 3apsanoB. Toueunslie 3apsasl. 3akoH KynoHa.

Onektpuyeckoe noJie. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

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

[ToTeHIMaNnbHOCTh JJIEKTPOCTATUYECKOIO IMOJA. Pa3sHOCTh MOTEHIMATIOB M
HanpspkeHue. [loteHnumanpHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM  IOJIE.
[ToTrennman 3nexkTpocTaruyeckoro nosist. CesA3b HANPSYKEHHOCTH MOJSA U Pa3HOCTH
NOTEHIIMAIOB ISl AJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOHOTO).

[IprHIMD Cynepno3uLnN dIEKTPUIECKUX TOJIEH.

[Tone toueunoro 3apsga. [lome paBHOMEepHO 3apspkeHHOU cdeprl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00béMy miapa. Ilosme paBHOMEpPHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTHM HJTHX TOJed U
SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpoBOIHUKH B AIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIMDNEKTpUKH B DJIEKTPOCTATUYECKOM  IIOJIE. Judnexkrpruyeckas
IIPOHUIIAEMOCTD BEIIECTBA.
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Konpencatop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapamnenbHOE coeTMHEHUE KOHIEHCAaTOPOB. [locnenoBaTrenpsHoe coeqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCaTopa.

JIBM>KEeHME 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHudeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATUYECKasi 3alllUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS AJIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIIaPUKOB.

DIIEKTPUYECKOE TIOJIE JIBYX 3aPSKEHHBIX TUIACTHH.

Mopenb snekTpoctatudeckoro reHeparopa (Baun ae I'paada).

[IpOBOIHUKH B 3IIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

YCTpOUCTBO U IENCTBUE KOHAEHCATOPA IIOCTOSHHON U IEPEMEHHOM EMKOCTH.

3aBUCUMOCTbh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMH U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCaTopa.

3apsiaKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeul, npaKmuKym.

OueHka cuil B3auMOJICHCTBUS 3apsHKEHHBIX TEIL.

HaGnronenue npeBpaiiieHust SHEPTuM 3apsyKEHHOTO KOHEHCATOpa B SHEPTHIO
U3JIyYEHUsI CBETOAMO/IA.

N3ydeHne npoTeKaHus TOKa B LIENHU, COJACPIKAILIECH KOHIEHCATOP.

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

HccnenoBanue paspsiaa KOHIAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. ITocmosanuwlil I1eKmpudecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcioBusi CymecTBOBaHUSI MOCTOSHHOTO AJIEKTPUYECKOro TokKa. McTouHMKM
toka. Hanpsoxenue U u D]IC €.

3akoH OMa g yJacTKa LEMu.

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

[TocnenoBarenpHOE, MapajlieIbHOE, CMEIIAHHOE COEOUHEHHE IPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX 3ekTpuueckux 1enei. [Ipasuia Kupxroda.
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Pabota snexrpuyeckoro Toka. 3akon [xoyns—JIenna.

MOIIHOCTh 3JEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIAENseMas Ha
pe3ucrope.

DOJIC m BHYTpEeHHEE COIPOTUBIICHME HCTOYHHMKA TOKa. 3akoH Oma g
MOJTHON (3aMKHYTOM) 92JICKTPUYECKOM I1enyd. MOIIHOCTh HMCTOYHHUKA TOKAa.
KopoTtkoe 3ambikanue.

Konnencarop B 1ienu nNocTOSTHHOTO TOKA.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHE TMPOIIECCHI: aMIepMeETp,
BOJIbTMETP, PEOCTAT, CUETUUK IEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3MepeHune cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS U CBETOUO/IA.

3aBUCUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA TN TTONIEPEYHOT0 CEYEHHUS U MaTepuaa.

Hccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT CONIPOTHUBIIEHUS MPU OCTOSTHHOM
HaIpPSHKEHUH.

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

Crnoco0bl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY IMOJIOCAMH MCTOYHHKA TOKa
OT CWJIbI TOKA B IIETH.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Hccnenoanne cMEMaHHOTO COCTMHEHUST PE3UCTOPOB.

N3Mmepenune yaenbHOro COnpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CWJIBI TOKAa OT HANPSKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ]C rampBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IPU KOPOTKOM 3aMbIKAHUH.

Uccnenoanne pa3HOCTH MOTEHIIMATIOB MEXKY MOJIOCAMH UCTOYHMKA TOKa
OT CWJIbI TOKA B LIEIH.

Hccnenoanne 3aBUCUMOCTHU MOJIE3HONM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paziuunslx cpeoax.

DNeKTpUYecKasi MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAMMOCTh TBEPIBIX METAIIOB. 3aBUCHUMOCTH COMPOTUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.
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DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJNIEKTPOHHBIX ITYyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u pUMeCHast IPOBOJANMOCTh
noyrynpoBoHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKHM TOK B 3JIEKTPOJIUTAX. IJJIEKTPOJUTHYECKAS IUCCOLIMALINS.
DnekTponus. 3akoHsl Dapajes s AAEKTPOIN3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIH M HECAMOCTOATEIIbHBIN
paspsia. PaznuuHble TUIIBI CaMOCTOSTEILHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckre yCTpPOMCTBA M NPAKTUUECKOE MPUMEHEHHUE: Tra3opaspsiaHbIe
JaMIIbI, DJIEKTPOHHO-TTydeBas TpyOKa, MOIyIPOBOJHUKOBBIE TMPUOOPHI: THOM,
TpaH3ucTOp, (HOTOAUOMA, CBETONMOMA, TalbBaHWKA, padUHUPOBAHWE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATyPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

CpaBHeHHEe MPOBOJUMOCTH METAIIJIOB U TTOTYTPOBOTHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

HaGnronenue snekrposnusa.

N3mepenue 3apsga 0IHOBAJICHTHOTO MOHA.

UccnenoBanne  3aBUCMMOCTU  CONPOTHUBJIEHUS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU TUOJA.

DU3NYEeCKUI TPAKTUKYM.

CnocoOblI u3MepeHus: pU3nUecKux BEJIUYUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX
U IUGPPOBBIX UZMEPUTENHHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPECHUM (DU3NIECKUX BEITHYMH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX  M3MEPEHHM, MCCIEAOBAHUN  3aBUCUMOCTEMN
(¢u3MUecKUX BEIMYMH, NPOBEpPKA MPEIJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMUCAaHHBIX B  TEMAaTUYECKUX  pazaeiax «YUYEHUYECKUM  SKCIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCSA C YYETOM COJACPKATEIBHBIX MEKIIPEIMETHBIX CBI3E€H C Kypcamu
MaTEeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie noHAmMUA, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHWE, HAy4YHbIA (akT, rumoresa, uamyeckas BEIUYMHA, 3aKOH,
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Teopusi, HaONIOJCHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, HU3MEpPEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1adopaTOpusl.

Mamemamuxka: pelieHUEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runep6osua, 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 npupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAarOUIEH Cpelbl,
yTUIU3alus OMOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHDKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B AKUBOU MPUPOJIE.

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

TI'eocpagpua: BnaxuHocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUHU
(KpOHIUTENH, peméryarble KOHCTPYKLNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENIb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE€ HAaHOMATEepUajoB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsAHbIE JIAMIIbl, TOJYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KITIACC

Pa3znen 4. JinekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogencTBrEe TOCTOSHHBIX MAarHMTOB W MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. IIpuHIMO Cynepno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

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

Cuna Amnepa, e€ HanpaBJIeHHE U MOJYJIb.

Cuua Jlopenua, €€ HanpaBJiI€HUE U MOYJb. JIBUKEHHE 3apsSyKEHHON YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

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

MTOCTOSIHHBIX MarHHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTpOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

Kaptuna  nuHMI  WMHIYKOWMM ~ MArHUTHOTO  MOJS  MOJIOCOBOTO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MArHUTOB.

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

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JIEKTPOHOB B MAarHUTHOM I1OJIE.

[TpuHumn JNEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomot, npaKmuKym.

HccnenoBanne MarHUTHOTO OIS TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHUKOB.

HccnenoBanue nericTBUSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl AMmnepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEpA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SIBneHne 2yeKTpOMarHuTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
uaaykiauu. OJIC uHAyKIMu. 3aKoH 3JEKTPOMAarHUTHOM HHAyKuuu Dapajnes.
Buxpeoe anexkrpuueckoe nosie. Toku Oyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

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

DHEprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHI: MHAYKIIMOHHAA
1€Yb, COJICHOU], 3alllUTa OT JEKTPHU3ALUH TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBeHUs 3JIEKTPOMArHUTHON UHYKIIUH.

Uccnenosanne 3aBucumoctd OJIC HHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOIr'O MOTOKa.
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[Ipasuo Jlenua.

[Tanenne marauTa B allOMUHHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKIIUU.

Hccnenosanune 3apucumoctu J/]C caMOMHAYKIMHA OT CKOPOCTH W3MEHEHHMS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMUKym.

UccnenoBanue siBICHUS JICKTPOMArHUTHON UHTYKIIUH.

Onpenenenre UHIYKIIMU BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue sSiBIEHUS] CAMOUHTYKIIHH.

COopka Mo1eTu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue xonebanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

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

Ammntyaa u ¢aza xonebanuii. CBsI3p aMIUTUTYIbI KOJ€OAHUN HMCXOIHOM
BEJTUYHMHBI C aMIUTUTYIaMU KOJIieOaHUi €€ CKOPOCTH M YCKOPEHHUHI.

Ilepuon m uyactora koneOanuid. Ilepmom ManbIX CBOOOJHBIX KoJIeOaHMI
MaTeMaTH4eCcKoro wasiTHUKa. I[lepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTe o 3aTyxaromux KojaeOaHusx. BeiHykaeHHbIe kKonebanus. Pe3oHaHc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMS.

TexHu4yecKkre yCTPOMCTBA U TEXHOJOTMYECKHUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0e0aTeILHOTO IBMKCHHUS.

HaGnronenue He3aBUCUMOCTU MEPHOJIa MabIX KOJIEOAHUN Tpy3a HA HUTH OT
AMILTATYIBI.

HccnenoBanue 3aTyXamux KoaeOaHU 1 3aBUCUMOCTH TIEpHOa CBOOOTHBIX
KOJI€O0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHui TIpy3a Ha MAaCCUBHOM TPYXHUHE C IEJbIO
dbopMupoBaHuUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmuKym.

20



N3mepenue mneprona CBOOOJHBIX KOJIEOAHUI HUTSHOTO U IPYXUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHU Ha yIPyroM MOJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKIECHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcHumnuple KonedAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJEOAaHUS B
uaeasbHOM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYbI
3apsia KOHJEHCATOpa ¢ aMIUTUTYI0M CUIIBI TOKa B KOJI€OATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs YHEPTUU B UACATBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaroume AIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHHbie
JIEKTPOMAarHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JNEUCTBYIOIEE 3HAYCHUE CHJIbI TOKA W HaNpsDKEHHs] TMPU Pa3IudyHON  popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconnanbHbId NEPEMEHHBIM TOK. Pe3nucrop, KOHAEHCATOp M KaTyllka
UHAYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpsikeHuu.

WneansHbiii  Tpancpopmarop. IlpousBoactBo, mepenaya u  morpediieHue
AJEKTPUYECKON YJHEPTHUH.

DKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VCII0JI30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HH.

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

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb 4aCTOTBI CBOOOJHBIX KOJIEOAHUHM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXarIIKUX IEKTPOMArHUTHBIX KOJIEOAHMI.

Mopeinp 31eKTpPOMarHuTHOTO TeHEPaTopa.

BriHyX/1eHHBIE CHHYCOUIATTbHBIE KOJICOaHUsI.

Pe3uctop, kaTyiika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1moCIENOBATENIBHOM COEAUHEHWHM PE3UCTOPA, KATYIIKH
UHAYKTUBHOCTH U KOHJIEHCATOPA.

YeTpoicTBO 1 MIPUHINM ISUCTBUS TpaHcpopmaTopa.
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Mojienb TUHUY 3JEKTPOIEepeiadHm.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, nPAKMUKym.

Nzyuenue Tpanchopmaropa.

HccnenoBanne mEpeMEHHOTO TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIC
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpoOMazHUNHbLE G0JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHSI HMX pacrnpocTtpaHeHus. llomepeunbie u
npoAojbHbIe BOJIHBL. [leproj, CKOpOCTh pacrnpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPa)X€HHUE, IMpeJoMIIeHHe, UHTepepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKAIOLIEeH cpebl.

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

CpoiicTBa  DNIEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHWE,  TMpPEJIOMIICHHE,
HOJISIpU3aIysl, UHTepPEepeHus u nudpakuus.

[lkana 31eKTpOMarHUTHBIX BOJH. IIprMeHeHne 371eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguoOCBsI3U U TeJeBUACHUS. Pagnonokarmsi.

DNEKTPOMarHUTHOE 3arPsA3HEHNE OKPYKAIOIICH CPeIbl.

TexHudyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTPa3BYyKOBasl JUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBanue 1 pacpOCTPaHEHUE TOMEPEUYHBIX U MPOJAOTBHBIX BOJH.

KoneObmromieecs Tea0 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpakeHus: U NpeaoOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6monenne natepdepeHny u AuPpakind MEXaHHIECKUX BOJTH.

AKYyCTUYECKHM PE30HAHC.

CBoiicTBa yJabpTpa3ByKa U €ro MIPUMEHEHHE.

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

HccnemoBanme  CBOWCTB ~ DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPayKEHHE,
npeIoMIIeHUE, oNsgpu3anus, Audpakuns, nHTepdepeHITus.

Oo6nHapyxeHue nHHPaAKPacHOTO U YIAbTPahUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomut, npAKmMuKym.
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N3yyenne 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 n3oOpaxkeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMJICHUSI CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesioMieHus. [IocToSHCTBO 4acTOThI
CBETAa U COOTHOIIEHWE JUIMH BOJIH NPHU IEPEX0J€ MOHOXPOMATHYECKOTO CBETa
yepe3 rpaHully pas3zena IByX ONTUYECKUX CPE/l.

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

[TomHOe BHyTpeHHEE OoTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTPaXXCHUS.

CobOuparoriie  u  pacceuBarouide JuH3bl. ToHkas nauH3a. DokycHoe
paccTossHME U OINTHUYeCKas CWia TOHKOW JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pacCTOSTHUSI TOHKOW C(EepUdIecKOod JMH3BI OT €€ TE€OMETPUU M OTHOCHUTEIIBHOTO
IIOKa3aTeNs MPeIOMIICHUS.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

Xoa ayda, MPOLICANIErO JMH3Y IOJI MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUYKHM M OTpe3Ka MNpsSMOM B
COOMPAIOIIUX U PACCEUBAIOUIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspematomas crnocoOHOCTs. ['1a3 kKak onmTuueckas
cucTema.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurepdepennusi cBera. KorepeHTHble HCTOYHUKH.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB W MHUHMMYMOB B WHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Krnaccruueckux
UHTEPPEPEHIIMOHHBIX CXEM.

HMudpakuus cBera. JudpakiuoHHas pemérka. YCIOBHE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pPH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckor, (oroanmapar, MUKPOCKOI, MPOCKIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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Uccnenosanue npeoMIIeHUs CBETA.

Halnronenue noiHOro BHyTPEHHET0 OTpakeHusi. MoJienb CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMapauiebHYIO
MJIACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOTa.

Habnronenue nuarepdepeHinm crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenune nudpakiinoHHON PEIETKH.

HaGnronenue nudpakiinoHHOTO CeKTpa.

Habnronenue aucnepcuu cBera.

Habnronenue nonsipuzanuu cBeTa.

[TpumeneHre MOISIPOUAOB U1l U3YUCHUS MEXAaHHUECKUX HAIPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne nmokazatens NpeloOMICHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHUS OT BellecTBa (Ha
OpPUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSIHUS pACCEUBAIONITUX JINH3.

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

[Tonydenue nzo0paxeHus B CUCTEME U3 ABYX JIMH3.

KoncTpyupoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpaximm, nHTEPPEPEHITNN U TTOISPU3AIIN CBETA.

N3yuenune nonspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH TUAJIEKTPHUKA.

N3yuenune nunTepdepeHIinm JIa3epHOro 3JIyYeHHs Ha IBYX IIEIIsX.

Habmronenue aucnepcum.

Habnronenue u uccnegoBanue TuPpakiiMOHHOTO CIEKTPA.

H3mepenue TMHBI CBETOBOM BOJIHBI.

[Tomyyenue criekTpa U3IydeHHUs CBETOAMOA MPHU MOMOIIU IU(PPaKIIMOHHON

PELIETKMU.
Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.
['pannnbl  NPUMEHHMMOCTHM  KJIACCMYECKOM ~ MexaHuku.  lloctynaTel

CIIEIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. I[IpeoOpaszoBanust  Jlopenia.
VYcinoBue npudMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILICHUE JJIUHBI.

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, YCKOPUTETH 3aPSKEHHBIX YaCTHLL.

YueHuueckuit SKCIEPUMEHT, 1a00paTOPHBIE pa0OThI, MPAKTUKYM.

Onpenenenve UMMyJbca U SHEPrUM  PEJSITUBUCTCKUX  YacTull (1o
dboTorpadgusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JI€).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-601n0860ii oyaausm.

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

®oTOoHBI. DHEPrUsi U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akonbl horodddekra. YpaBHeHue
Oitamreitna s hotodddexra. «KpacHas rpanuiay gorodrddekra.

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

BonHoBseie cBoiicTBa yactull. BosiHbl e bpound. [Inuna BomHbl ae bpoitns u
pasmepnsl o0JlacTU  JIOKaJIM3allMM  JBWKYyIIeHcs dacTuiel. KopryckymspHo-
BOJIHOBOM qyanusM. J(udpakuus 31eKTpOHOB Ha KpUCTAJIIaXx.

Crnemnduka namepeHuit B Mukpomupe. COOTHOIIEHUS HEOIpeaeTEHHOCTEN
I'efizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTMYECKHE TMPOLECChl: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTONATUMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

®dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETo0 (poToadekTa.

Uccnenoanne 3aBUCUMOCTH  COMPOTHUBIEHUSI  TMOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, npaxmuKym.

Hccnenosanue poropesucropa.

N3mepenne nmocrossaHOM [limanka Ha ocHOBe HccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

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

[Toctynatel bopa. M3nyuenue u noromieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.
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Buasl ciektpoB. CiekTp ypoOBHEN 3HEPTUH aTOMa BOJAOPO/A.

CnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUe cBeTa. Jlasep.

TexHUuecKre yCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pezepdopna.

Halntonenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

Habmronenue nuHeyaTOoro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHE
noctosiHHoM PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX YACHIUY,.

Hyxnonnas moznens simpa ['erizenOepra—lBanenko. 3apsa sigpa. MaccoBoe
yucio sapa. M30Tomnsl.

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

3aKOH paJUOAKTUBHOIO pacnajaa. PaauoakTUBHBIE H30TOIBI B MPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO U3Ty4YeHUs. BlMsHUE paguoakTUBHOCTH HA KUBbBIC
opranusmbl. EctrecTBeHHBIN QOoH n3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifpe. SnepHbie cuibl. Jledext macchl siapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipodnemsl
YIPABJISIEMOTO TEPMOSIAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON PHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHUL.

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

®uznka 3a npenenamu CrangaptHol Moaenu. TéMHas Marepuss U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckre yCTpoMCTBAa M TEXHOJIOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, simepHBIE  peakTop, TEPMOSACPHBIA peakTop, aromMHas Oomba,
MarHUTHO-PE30HAHCHAsE TOMOoTrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue paaroakTUBHOTO (POHA C UCIIOIB30BAaHUEM JI03UMETPA.

N3ydenue norsiouieHus: 0eTa-4acTUl] aTFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMuHU. [IpUMEHHMMOCTh 3aKOHOB (PU3MKH [JIs1 OOBSCHEHUS TPHUPOABI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHYECKHX ucchenoBaHuid. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIBI, PAJMOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gnoro nHeba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUAMMOE
JIBUKEHHUE.

CoinHeuHas cucrema.

Connue. ConHeunast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIla U 3BE3 .

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKU. J(MarpaMma «CEKTpalbHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXO0XKACHUU U 3Bomtonuu ColHIa U
3BE3/1. DTaIbl )KU3HU 3BE3].

Muieunsiii I[lyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktuke. Tumnbl ramakTuk. PaguoranakTuku M KBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKTHK.

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

Macmrabnas ctpykTypa Beenennoit. MerarajgakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUHU.

Yuenuueckue naonrooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCIIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JJIs1 ONpeeNIeHUs MOJI0XKEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi (CeBEpHOro MOJyIlIapusi U SpKUe
3BE3/ILI.

HaGntonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEH M 3BE3IHBIX
CKOIUIECHUM.

Du3nyecKnil NPAKTHKYM.

CnocoObl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAHMEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHHUI (DU3NICCKUX BETHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUM, HCCIECIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THIOTE3 (BbIOOp M3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYECHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTUKYM ).

O06o01maroiiee NOBTOPEHNE.
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O06001meHne U cucTeMaTu3alus CoAep aHus pa3fesoB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHEUUATBHON TEOpUU OTHOCHUTENIbHOCTHY», «KBaHTOBas
dusnka», « JIEMEHTbl ACTPOHOMHH U aCTPOPUZHKNY.

Ponp Qusumkn © acTpoHOMHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M ATUYECKOHM cepax AEsITEeIbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI HAay4YHOU KapTHHE MUpPa, 3HAUCHHUE OMHCATENIbHOH,
CUCTEMATU3HUPYIOLEH,  OOBSICHUTENBHOM W  MNPOTHOCTUYECKOM  (PyHKUHUU
duznyeckoit Teopuu, posib GU3NYECKON Teopuu B GOPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

WN3yuenne kypca ¢usuku yrayoméHHoro ypoBHs B 11 kiacce
OCYLIECTBJISIETCS ¢ YUETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpapuu U TEXHOJIOTHH.

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

Mamemamuxka: pelmieHUe CUCTEMBbl YypaBHEHMH. TpuroHomerpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaubie >meMeHTapHbIX (QyHKIMA. [Ipu3Haku momOOUS TPEyTrOJBHUKOB,
ompe/eeHre MIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

Buonozus: >nextpuueckue SIBICHHUS B KUBOW NpUpoJE, KosieOaTelbHbIE
JIBUWKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TMpPU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYy)KaroUleldl  cpensl,
yJIBTPa3BYKOBasi JIMarHOCTHMKAa B MEJIWLHHE, ONTUYECKHE SBJIEHUS B JKHUBOU
IPUPOJE.

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

I'eocpaghusn: wmarHuTHblE MONOCAa 3€MIIM, 3aJI€KH MAarHUTHBIX Py,
(poTochEMKa 3€MHOM MMOBEPXHOCTH, ceiicmorpad.

Texnonocun: mnpUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoJABUraTeNb SIKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHWOHHAs Meub,
JUHUM 3JIEKTpONepeiay, 3J1EKTPOIBUraTesb, pajgap, paIluonpuEMHUK, TEIEBU30D,
anteHHa, tenepoH, CBYU-meub, ynpTpa3ByKkoBas IUHarHOCTHKa B TEXHUKE,
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HpOGKI.[HOHHbeI 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'PAMMUBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHA yueOHoro mnpeamera «Duzukan
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM ILEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXJECHHH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONbITA W ONBITA ACSITEIBHOCTH B MPOLECCE peaIu3allid OCHOBHBIX HAINPABICHUN
BOCIIUTATEJIBHOW JI€SITENHbHOCTH, B TOM YHCJIE B YACTH:

rPaKJAaHCKOT0 BOCIIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TPAXKIAHCKOM  MO3ULIMM  OOYyYalollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCHIICKOTO OOIIECTRA;

e TMPUHATHE TPAJUIMOHHBIX OOIICUYETIOBEUECKUX T'yMAaHUCTHUECKUX U
JEMOKPATHYECKUX LIEHHOCTEM;

* TOTOBHOCTbh BECTU COBMECTHYIO JCSITEIBHOCTh B MHTEPECAX IPakIaHCKOTO
oOlecTBa, y4yacTBOBaTb B CaMOYNpaBJI€HUH B 00pa3oBaTEIbHON
OpraHu3alNy;

e YMEHHME B3aUMOJEWCTBOBATbH C  COLMAJIbHBIMA  HMHCTHUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOMN AECATEIHHOCTH.

NATPUHOTHYECKOI0 BOCTIMTAHMSA:

e c(hopMHPOBAHHOCTH POCCUHCKOU TpaKIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

e I[EHHOCTHO€ OTHOIIEHHE K TOCYyAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUAM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e cOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

* CHOCOOHOCTH OIICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIbHOCTH YYEHOT0;

e OCO3HAHHUE JUYHOTO BKJIAJa B MOCTPOCHHE YCTOWYMBOTO Oy ayIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOI'O
TBOPUYECTBA, PUCYIIETO (PU3NYECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:
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WHTEpeC K pa3audHbIM chepaM MpodhecCHOHAIBHON JeSTEILHOCTH, B TOM
YHCJIC CBS3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOP OymyIie mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
’KH3HEHHBIE IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO B
o0nacTy GU3MKU HA MPOTSHKEHUN BCEH KU3HHU.

IKOJIOI'H4Y€CKOI0o BOCIIMTAHUA

c(hOpPMUPOBAHHOCTh AKOJOTHMUECKON KYJIBTYphI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJOTMYEeCKUX MpooiieM;

IUIAHUPOBAHUE M OCYIIECTBJIICHHUE JICMCTBUI B OKPYXXAaKIIECH cpele Ha
OCHOBE 3HAHUA 1I€JI€H YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpeHre ONbITa AESATEIbHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE MMEIOUINXCS 3HAHUM 10 (PU3HUKE.

HCHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsS (PU3NUECKON HAYKHU;

OCO3HAaHME I[EHHOCTU HAy4YHOW MAESATEIbHOCTH, FOTOBHOCTh B IMpoOIEcce
U3ydeHUs: (PU3MKM OCYIIECTBISATh TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOSITENIbHO  ()OPMYJNIMPOBATH M aKTyalIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIU IEITEIbHOCTH, 3a1aBaTh NapaMeTPbl U KPUTEPUU HX
JIOCTUKCHUS,

BBISABIISITh 3aKOHOMEPHOCTHM H IIPOTHUBOPEUMS B PaCcCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIHUXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEIATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pPE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh ¥  BBIMOJHATHE PAbOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ncciieqoBare/ibCKNe 1eCTBUA:
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BJIAJETh HAYYHONM TEPMHUHOJIOIMEHN, KIFOUEBBIMU MOHATUAMHU U METOAAMHU
bu3nuecKoil HayKu;

BJIAJE€Th  HaBbIKAMU  YYEOHO-UCCIENOBATENbLCKOW U MPOEKTHON
NEATeIbHOCTH B 00JIaCTH (PU3HKU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB peHIeHHs 3a1ad  (PU3UYECKOro
coJiepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS;

BJIAJECTh BHUJAAMH JIEATEIBHOCTH 10 TOJYYEHHIO HOBOIO 3HaHUS, €ro
MHTEPHpPETALNU, TPE0OPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX
CUTyallusiX, B TOM YHUCJIE€ MPU CO3JAaHUM Y4eOHBIX MPOEKTOB B 00IacCTU
busuKy;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaudy,
BBIIBUTaThb TUNOTE3y €€ peleHus, HaXOAUTb apryMeHThl IS
JTIOKA3aTelbCTBA CBOMX YTBEPXKICHMM, 3a/7aBaTh NapameTpbl U KPUTEPUU
pelIeHus;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJ€ PELICHUS 3aJa4d pe3yJIbTarThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHNUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh M (OPMYIHMPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOU
JeSITeIbHOCTH, B TOM YHCIIE€ IPU U3YYEHUU (DU3HKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TEPEHOCUTh 3HAaHMS 1O (QU3NKE B NPAKTUYECKYIO 00JaCTh
KU3HENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIE UJEH, IIPEUIAraTh OPUTrMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE albTEePHATUBHBIE PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIAJE€Th HABbIKAMH MOJYyYE€HUS HUHPOPMALMH (PU3HUECKOTO COJEp KaHUS
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISITH MOHUCK,
aHaJu3, CUCTEMAaTU3allMI0 M MHTEPIpPETAlNni0 MH(POPMalUU pa3IndHbIX
BUJIOB U (hOpM IIpEICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTHh HH(POPMALINH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPraHM3allMOHHBIX 3a/Jad C COOJII0JIEHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCcoCOepeKeHus, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPIKAHMS B Pa3IMYHBIX (hopMmarax c
y4éTOM Ha3HayeHUs WHGOpPMalUKW M LEJNEeBOM ayAUTOPHUM, BBIOMpAs
ONTHUMAaJIbHYIO (POPMY IIPEJCTABICHUS U BU3YyaIU3aL[UH.
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KoMMmyHMKATHBHbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:

OCYIIECTBIIATh OOLIEHHME Ha Yypokax (U3MKM M BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(QIMKTHBIX CUTyallud M CMSI4aTh
KOH(DIIUKTHI;

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

IIOHUMAThb W WCHOJIb30BAaThb  IPEMMYLIECTBA  KOMAaHAHOM U
UHIMBHUIYaJIbHON paboThI;

BbIOMpaTh TEMATHKy U METOJIbl COBMECTHBIX ACHCTBUI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJI0T0 YJICHA KOJUIEKTUBA;

INPUHUMATh 1E€JIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATh JEHUCTBUSA IO €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH
JEHCTBHIM, pacpeesIATh POJIM ¢ Y4ETOM MHEHHI YYaCTHUKOB, OOCYKAAaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJAd M KAXKJIOTO y4aCTHHMKAa KOMaHABI B
o01IuMi pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

IpeuIaraTb HOBBIE IIPOEKTHI, OLICHUBATH HJEH C ITO3UIMH HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKOU 3HAYNMOCTH;

OCYLIECTBIATh IO3UTUBHOE CTPATETMYECKOE IOBEICHHE B Pa3IUYHBIX
CUTyallMsiX, MpOSBIATH  TBOPYECTBO M BOOOpakeHHE,  OBIThH
VHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCcAaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYIIECTBJISATH  [MO3HABATEIbHYIO JICSITEIBHOCTH B
obnactu (U3MKM U aCTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJIHEHUS MPAKTUUECKOW PabOThI ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmupsTh ~paMKd ~ ydeOHOro TMpeaMera Ha  OCHOBE  JUYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO SPYAUIHMH B 00IacCTU
(GU3HKK, TOCTOSHHO TMOBBIIIATH CBOM 00pa30BATENbHBIA W KYJIbTYPHBIM
YPOBEHb.
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CaMOKOHTpOJIb, AMOIHUOHAJIbHBbIN HHTEJLJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYAallMIM, BHOCUTh KOPPEKTHUBBI B ACATEIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIQJICTh HAaBBIKAMHM [I03HABATEJIIbHOW peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUH U MBICIUTEIIBHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBaHU;

UCIIOJIB30BaTh MpUEMBI pediiekcuu JJii OLECHKUW CHUTYallud, BbIOOpa
BEPHOTr'0O PELICHHUS;

YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS MO HX
CHIDKCHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX TP aHAJIU3€ PE3YJIbTaTOB
JIeATEIILHOCTH,

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI M apryMEHTBI JIPYIMX IIPU aHAJIU3E PE3YJIbTATOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JIPYTHX HA OITUOKH.

B mponecce gocTHXKeHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI MPOrpaMMBbI MO
¢usznke I YpOBHS CpedHero o0mero o0pa3oBaHus y OOy4aromuxcs

COBEPIIEHCTBYETCS AMOIMOHATBHBIN UHTEJUIEKT, MIpEAOJIararo i
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  MOHUMATh  CBOE

SMOIIMOHAIBHOE COCTOSIHME, BUIECTh HANpPaBIEeHUS PAa3BUTHS COOCTBEHHOM
IMOLIMOHANIBHOM cepbl, ObITH YBEPEHHBIM B ce0€;

caMOpEeryJIMpOBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEAEHHE, CIOCOOHOCTh aJalTHpPOBATHCS K
HMOIIMOHAIBHBIM U3MEHEHUSIM U TPOSBIATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHXKEHHUIO 1ENN
U yCIleXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEUCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMIATHH, BKJIIOYAIOIMIEH CIIOCOOHOCTh TMOHUMAaTh AMOLMOHAIBLHOE
COCTOSHME JPYTHX, YYHUTBIBaTh €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh  BBICTPAUBAThH
OTHONICHUS C APYTUMHU JIOJbMH, 3a00THTHCS, TMPOSIBISTH WHTEPEC U
paspeniatb KOH(QIUKTHI.

INPEJIMETHBIE PE3VJIBTATBI
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K xonmy obOydenuss B 10 knacce mpenMeTHble pe3yibTaThl HA YTIyOIEHHOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUIA:

NOHUMAaTh poOJb (U3UKK B SKOHOMUYECKOM, TEXHOJIOTHYECKOM,
DKOJIOTHYECKOM, COIMAJIbHOW M ATUYECKOM cdepax eqaTeIbHOCTH
YEJI0OBEKa, POJib U MECTO (PU3UKHU B COBPEMEHHON HAyYHOU KapTUHE MHPA,
3HAUYEHHUE OIMCATENIbHON, CHUCTEMaTU3UPYIOIIEeH, OOBSICHUTEIHLHOU U
MPOTHOCTUYECKON  (QYHKIMHA  (PU3HMYECKOH TEOpUM —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOAMHAMHUKH, POJb (PU3UYECKON TEOPHUH B
(dbopMUpOBaHUYU TIPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH MOJeNe (QU3nYeckux Ten u
IpOLIECCOB (SIBJICHUM): WHEpIMalbHAas cUCTeMa OTCcuéTa, abCOIIOTHO
TBEPAOE TENo, MaTepualibHasg TOYKa, PABHOYCKOPEHHOE JBUKEHUE,
cBOOOAHOE majzeHue, alCoMOTHO yrpyras aedopmaius, abCOTOTHO
yrapyroe 1 abCONIOTHO HEYNIPYTroe CTOIKHOBEHMSI, MOJCIH Ta3a, >KUIKOCTH
U TBEPAOro (KPUCTAJUIMYECKOIr0) TENa, UACAIbHBIN ra3, TOYCUHBIN 3aps,
OJTHOPOJHOE JIEKTPUUECKOE TOJIE;

paziuyath yCiOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHITH MEXAaHMYECKHE TIPOILIECChl U  SIBJICHMS,
UCIOJIb3YsI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOT0o ABWKEHUS, (OPMYJbl KUHEMATUKH PaBHOYCKOPEHHOIO
JBYDKEHUs, npeoOpa3zoBaHusa [anmnes s CKOPOCTHM M INEepeMElICHUs,
3akoHbl HplOTOHA, MpUHIMO OTHOCUTENbHOCTH [anwmnes, 3aKoH
BCEMUPHOrO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKON
SHEPrUuu, CBS3b PalbOTHl CHUJIBI C U3MEHEHHEM MEXaHUYEeCKON 3HEepruu,
yCIOBHSI paBHOBECUS TBEPAOrO Tena), MPU STOM  HUCIOJIb30BATh
MaTeMaTU4YECKOe BbIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHWS HMIyJibca U
MEXaHUYECKOUN SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHI U SIBICHUS, UCIOJb3YS
ocHoBHble monoxkeHuss MKT wu 3akoHbl MoseKynsapHOW (U3UKH U
TEPMOAUHAMHUKN (CBA3b JABJICHUA HWJEAaJbHOIO Ta3a CO CpEeIHEH
KMHETHUYECKOW HHEpruer TEeIUIOBOr0 JBHMXKEHHS W KOHUEHTpalueill ero
MOJIEKYJI, CBSI3b TEMIEpPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
JHEpPruer TEIIOBOr0 JBUKEHHUS €ro YacTHUL, CBSA3b JIaBJICHUS HUIEaTbHOIO
raza C KOHIEHTpalUel MOJIEKYJl M €ro TeMIEpaTypoi, ypaBHECHHUE
MenneneeBa—KnamneiipoHa, TMepBbIi 3aKOH TEPMOAWHAMHKH, 3aKOH
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COXpaHEHMSl PHEPrUU B TEIUIOBBIX MPOLECCAaX), MPU 3TOM HCHOJIb30BAThH
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIOBUS
MPUMEHUMOCTH ypaBHeHUd MeHneneeBa—Knanelpona;

aHAJTU3UPOBATh W OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHIHAIBHOCTh
AIEKTPOCTATUUECKOTO TMOJIS, MNPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiona, a
TaK)XK€ MPAKTUYECKU BaXKHBIE COOTHOIIEHUS: 3aKOHbI OMma i ydacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apajes 11t 37€KTPoIIn3a);

ONUCHIBATh (PUBMUECKHE MPOIECCHl U SIBJICHMS, HCIOJIb3Ys BEJIUYUHBL:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIBI, JAaBJICHWE, T[OTCHUUAIbHAA DSHEPIUS, KUHETUYECKas
DHEPrus, MEXaHWYecKas dHEprusi, padoTa CUJIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CHJIA TSHKECTH, CUJIa YIPYTrOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEpPrusi B3auUMOJCHCTBUS Tena C 3eMiéid BOIM3M €€ MOBEPXHOCTH,
DHEprus ymnpyroi jaedopMarii MPYKUHBL, KOJIMYECTBO  TEIIOTHI,
abcooTHAs TeMIepaTypa Tena, padoTa B TEPMOJWHAMUKE, BHYTPEHHSS
DHEPrUs HJCATBHOTO OJHOATOMHOIO rasa, paboTa UACAIBHOIO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEIIOBOrO
JBUTATENS; NEKTPUUECKOE TOJIE, HAMPSKEHHOCTD JIEKTPUUECKOTO MOJIs,
HanpspKEHHOCTh  TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyM€ U B JHDJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJI,
pPa3HOCTh  MOTEHIMATOB, J3JEKTPOJABMXKYIIAs CWJla, CWia  TOKa,
HanpspKEHWE, MOIIHOCTh TOKAa, JJIEKTpUYECKass EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHUE ydacTKa LEMUA C MOCIEAOBATEIBHBIM U
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSACHATHL  OCOOCHHOCTM  MPOTEKaHUSd  (PU3UYECKUX  SBJICHHM:
MEXAaHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBIKeHHE, muddys3us, ucrmapeHue,
KUIICHUE U KOHJICHCALKs], IJIABJIEHUE U KPUCTAJIM3ALNsl, HAIPABICHHOCTh
TeIIoNepeaauu, 3JIEKTpU3alrs TeJ, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
OPYrodl C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOJTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJE TpaduKOB C Y4ETOM
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aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHU, /IeJaTh BEIBOIBI 110 PE3yJIbTaTaM
MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPU STOM
BBIOMpaTh ONTUMAJIbHBIA METOJ W3MEPEHHUS, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEJIbHBIE OTPEUTHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIJIOKEHHON TUMOTE3bI: MIIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh IKCIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYEHHbIE Pe3yJbTaThl U JieJlaThb BBIBOJ O CTaTyce MPEJIOKEHHOU
TUIIOTE3bL;

cobmroiaTh mpaBuia 6€30MacHOro TpyAa MPU MPOBEICHUH UCCIEIOBaHUIN
B paMKax Yy4yeOHOTO OJKCIEpUMEHTa, TMpakTUKymMa H  y4eOHO-
HCCJIEI0OBATEIIbCKOM W TPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000pYAOBAHMS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJlAHHOM M HESBHO 3aJaHHOM
¢bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHUS OOOCHOBHIBATH
BBIOOp (u3MUecKol MoOjenM, OTBedarolmeld TpeOOBaHMUSIM 3aJlayu,
OPUMEHSITh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
(GU3UYECKUX TEOpPUMl MNpHU HCMOJIB30BAHUU MATEMaTUYECKUX METOJ0B
pelieHus 3a/1a4, MPOBOJUTh pacu€Thl HA OCHOBAHUU UMEIOIINXCS JAHHBIX,
aHAJIU3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJYYEHHBIX PE3yJIbTaTOB;

peniaTth KadyeCTBEHHbIC 3aJaud, TPeOyIolhe MNPUMEHEHUs] 3HaHUU U3
pa3HBIX pa3JenoB Kypca PU3MKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOrO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PaCCyX JCHHI C OMOPOIl Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIIOB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

NPUBOJIUTh TMPHUMEPHI BKJAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATDH MOCIEACTBHUS OBITOBOM M TPOU3BOJICTBEHHOM
NEATeIbHOCTH YeJIOBEeKa, CBSI3aHHOM ¢ (U3HMYECKUMH IIPOIECCaMU, C
MO3UIINI PKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONOIB30BAHUH, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKH MW TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
o0111eCcTBa;
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NPUMEHSTh pa3IudHble CIOCcOObl paboThl ¢ MHbOpMaIel (hU3NIecKoro
collepKaHUsi C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMCHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUH IS TIOMCKA, TEpepadOTKH W TPEABSIBICHUS YYCOHOU U
HAYYHO-TIOMYJISIPHON WH(MOPMAIUH, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
uHhoOpMaIUK, TOJYYECHHON W3 pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJIydaeMyr  WH(oOpManuioo W OICHUBaTh e
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCSI 3HAHWH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

MPOSIBJISTH OpraHU3alMOHHBIC u MO03HABATEILHBIC YMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOPETEHUS] HOBBIX 3HAHMM B  MpOIECcCe
BBITIOJTHEHHUS IIPOCKTHBIX U y4eOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TPyNIEe C HCIOTHECHUEM pPa3IUYHBIX COIHATBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYMIBI, PAIIMOHATIBLHO PACIIPEACIATh NEATEILHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OIICHWBATh BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYIIIbI B pEIICHUE pacCMaTPUBAEMON MPOOIIEMBI;

MPOSIBJISITH MOTUBAIIHMIO K Oyaymied mpodeccHoHaIbHOW AeATEIbHOCTH 110
CIEHHUATBHOCTIM (DU3UKO-TEXHUUECKOTO MPOUIISL.

K koniy oOyuenus B 11 knacce mnpenMeTHbIE Pe3yibTaThl Ha YriayOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y O0YUAIOIINXCSI YMEHUM:

NOHUMAaTh pPOib (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
COLIMAJIbHOW U 3TUYECKOM cepax AedaTeIbHOCTU YeJIOBeKa, POjb U MECTO
GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHMHE MHUpA, POJb ACTPOHOMHUHU B
NPAKTUYECKON  JIESITEIbHOCTH YeJIOBEKa W JaJIbHEWIIEeM Hay4dHo-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CHCTEMATU3UPYIOLIEH,
OOBSACHUTENTFHON M TPOTHOCTUYECKOW (YHKIHMKA (PU3NUECKOW TEOpuu —
3JIEKTPOJIMHAMUKH, CHELMAIBHON TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOMU
¢busuku, poas uzmyeckoil Teopur B (GOPMHUPOBAHUU MPEACTABICHUHN O
(bu3nyecKkoil KapTHHE MHUpPaA, MECTO (PU3UUECKON KapTHUHBI MHpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEJCTaBICHUI O IPUPOLE;
pa3iauyaTh YCJIOBHS MPUMEHMMOCTH MojeNell (QU3MYEecKHX Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE AJIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKHE KoeOaHus, MaTeMaTUYECKU MasTHUK,
UICANbHBINA TMPY>KUHHBIA MasTHUK, TAPMOHHYECKHE BOJHBI, HACaTbHBIN
KoJIe0aTeNIbHBIN KOHTYp, TOHKas TUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJECIIM CBETA;

38



paznuyaTh yCioOBHS (TpaHHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTb HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH SJEKTPOMArHUTHBIE MPOLECCHl U SBJICHMS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHenuaIbHOM  TEOpUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHHS
NIEKTPUYECKOro  3apsiga, cuia Awmmepa, cwia JlopeHua, 3akoH
JJEKTPOMAarHUTHOM  MHAyKOMM, mpaswio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B OJJIEMEHTE D3JIEKTPUYECKOM LEMU CO CKOPOCTBHIO
U3MEHEHUS  CWIBl  TOKa,  IIOCTYJIaTbl  CHEUUAJIbHOM  TEOpUH
OTHOCHUTEILHOCTH DUHINITEITHA);

aHAJIM3UPOBATHh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SABJICHUSI, UCIIOJIb3YSI
NOJIOXKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA  JUIS
dotosrddexra, mepBpId W BTOPOW TOCTynarel bopa, mpuUHIHM
COOTHOIIICHUsST HeomnpeaenéHHocTel ['eisenOepra, 3aKOHBI COXPAHEHUS
3apsAI0BOTO M MAacCOBOT'O YMCEN M PHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
pPaauoaKTUBHOIO pacliajia);

OMHCHIBATh (PU3UYECKUE TMPOLECCH W SBICHMS, HCIOIB3YS BEIUYUHBL:
HANpPsHKEHHOCTD 3JIEKTPUYECKOTO IMOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
MoJII, Pa3HOCTh TMOTEHIUANIOB, OAJIEKTPOJABIKYIIAS CUIa, HWHIYKIHUS
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cuiia Amnepa, UHAYKTUBHOCTD,
ANEKTPOJABIKYIIAS CHUJIAa CAMOMHAYKIMHM, HSHEPrus MAarHUTHOTO MO
IPOBOJHUKA C TOKOM, PEIATUBUCTCKUU HMMIYJIbC, IIOJIHAsL SHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHUIIBI, PHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBOE€ YMCIIO U 3apsi]l 1pa, SHEPT Ul CBSI3H SIIpa;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHUSd  (PUINYECKUX  SBJICHHM:
AIIEKTPOMArHuTHasl MHIYKUUS, CAMOUHIYKIHUS, PE30HAHC, UHTEPPEPECHIIUS
BOJIH, Judpakuus, JOUCHEpcHus, TOJHOE BHYTPEHHEE OTpa)xKeHHeE,
dotosnextpuueckuit rpdext (pororddexr), ambda- m OeTa-pacnansl
aqep, raMMma-usilydeHue sjep, (puanyeckue MPUHIUIBI CHEKTPaTbHOTO
aHanu3a u paboThl Ja3epa;

ONpeaeNsITh HANpaBJIE€HUE HMHIAYKIMH MArHUTHOTO MOJIA NPOBOJHUKA C
TOKOM, CWJIbI AmIiepa u cuiibl JIopeHua;

CTPOUTH M300pakeHue, Co3/JaBaeMoe IIOCKUM 3€pPKajioM, TOHKOM JIMH301,
U PACCUUTHIBATh €r0 XapaKTEPUCTUKHU;

OPUMEHATh OCHOBOIMOJATralOIIMe ACTPOHOMUYECKUE TOHATUSA, TEOPUH U
3aKOHBI JJII aHauu3a U OOBSICHEHHS (U3NYECKUX  IPOIECCOB,
IPOUCXONSIINX B 3BE31aX, B 3BE3JHBIX CUCTEMAX, B MEKIaJIaKTUUECKON
cpene; IBUKEeHUS HEOECHBIX TeJ, 9BOJIOLNHU 3BE31 U Beenennoii;
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IPOBOJUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM INPSIMBIX HW3MEPEHUW, IPU O3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
(¢u3NUecKuX BEIMYMH B BHUAE TIpapuKoB ¢ YYETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHHH, JelaTb  BBIBOABI IO  pe3yibTaTam
VICCIIEI0BaHNS;

IPOBOJUTh KOCBEHHbIE M3MEpPeHUs (U3UYECKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON THIIOTE3bI: IJIAHUPOBATh
HKCHEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, AaHAJIU3UPOBAThH
NOJIyYeHHbIE pe3yibTaThl U J€JaTh BBIBOJ O CTaTyce MNPeI0KEHHON
TUIIOTE3HI;

ONMCBIBATH METO/BI ITOTYUYEHHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
co0iroAaTh MmpaBuiia O€30MaCHOTO TPyAa MPH MPOBEIECHUU HCCIEIOBAHUN
B paMKax ydeOHOro »HKCIEpPUMEHTa, IpakTUKymMma U  ydeOHo-
VCCIIEIOBATEIILCKOM M IIPOEKTHOM JESATEIBHOCTH € WCIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a0OPaTOPHOro 000pYAOBAHMS;

pemaTrh pacy€THhIE 3aJadd C SBHO 3aJaHHOM W HESABHO 3aJIaHHOU
¢u3nyeckoil MOJENbI0: Ha OCHOBAHWM aHalIM3a YCJIOBHUS BBIOMpATh
bu3nueckue MOJENH, OTBEYarouue TpeOOBaHUSIM 3aJlay, MPUMEHATH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNaThl (PU3NYECKUX TEOPHIA
OpU HUCIIOJIB30BAaHUM MaTeMaTHYECKUX METOJOB pEIICHHS  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIINXCS JAaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTHUPOBATH METOABI PEUICHUS C YYETOM IOITYUYEHHBIX
pe3yIbTaTOB;

pelarh KadeCTBEHHbIE 3aJaud, TpeOyrollne NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKKE UHTErpalluu 3HAaHUM U3 JAPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIENIOYKY PACCyKICHHUN C ONIOPOH Ha U3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH
U QU3HYECKUE SBIICHUS;

UCIIOJI30BaTh TEOPETUYECKUE 3HAHUS U1 OOBSICHEHUS OCHOBHBIX
NPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKUX M 3apyOeKHbIX YUYEHBIX-
(U3HKOB B pa3BUTUE HAyKHU, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLICHUBATD MOCJIECTBUS OBITOBOI M MPOU3BOJCTBEHHON
JESITEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKMMM IIpOlLieccaMu, C
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MO3UIIMNA SKOJIOTUYECKON 0€30MaCHOCTH, MPECTABIEHUN O PAIIMOHATIEHOM
IIPUPOJIONIONIB30BAHUM, A TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAYKW W TEXHOJOTMW JJI [JAJbHEUIIEr0 Pa3BUTHS YEIIOBEYECKOrO
00IIIeCTBA;

MPUMEHSTh pa3IudHbIe CIOCOObI paboThl ¢ MHbOpMaIHel (hU3NIecKoro
collepKaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HHOOPMAIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH()OPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, TNepepadOTKM U NPEAbSBICHUS Y4YEOHOU H
HAyYHO-TIOMYJISIPHOM WH(OPMAITUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUU
uH(hoOpMaIUK, TONYYECHHON W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBAaTh  MOJIydyaemMyr0  uH(opmanuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA HHPOpMaLUK;

MPOSIBIIATH OpraHU3alMOHHbIE u MMO3HABATEIbHbIE YMEHHUS
CaMOCTOSITEIbHOTO ~ MPUOOPETEHUS] HOBBIX 3HAHMM B  MPOIECCE
BBITIOJIHEHHUS MPOEKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpYIINE C MCHOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJICH,
MJIAHUPOBATh Pa0OTy IPYMIbl, PAlMOHAILHO PacHpeAcisiTh AEATEIbHOCTD
B HECTaHJApPTHBIX CHUTYallMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO M3
YYaCTHUKOB TPYTIIBI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBIISATh MOTUBAIMIO K OyyIiei npodecCuoHanbHON eSITEIbHOCTH MO
CIIEHUATBHOCTIM (DPU3UKO-TEXHUUECKOTO MPOUIISL.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos D1eKTPOHHbIE
Ne HauMeHoBaHMe pa3/iesioB U TeM e NI | MYS— (uudpossbie)
n/n | NporpaMmsl Bcero o0pa3oBaTe/bHbIe
padoThl padoThI
pecypchl
Pa3zaen 1. HAYYHBIM METO/1 TIO3HAHUS ITIPUPO/IBI
1.1 HayuHblii MeTOI MO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' Y A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no paszneny 6
Paznen 2. MEXAHUKA
bubnuoreka [HOK
2.1 K 1 1
HHEMATHIA 0 https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
" bubnmoreka [JOK
23 Cratuia TBEpOTO T2 > ! https://m.edsoo.ru/f16b68d7
2.4 3aKOHbBI COXpAHEHHUS B MEXaHUKE 10 1 ngg;i?:;;gﬁil 6b68d7
Uroro no pazaeny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON 15 | bu6mmoreka [{JOK
' TEOPUU https://m.edsoo.ru/f16b68d7
32 TepmonnHamuka. TenioBsle MallMHbL 20 1 bubmorexa [TOK

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

13 ArperaTHble COCTOSIHHSI BEILIECTBA. 14 bu6mmoreka [IOK
' da3oBbIe IEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no paszneny 49
Paznen 4. JIEKTPO/IMHAMMUKA
bubnuoreka [JOK
4.1 24
DTIEKTPHIECKOE one https://m.edsoo.ru/f16b68d7
bubnuoreka [JOK
42 II i i 24
OCTOTHIGII JMEKTPUHCCIA TOK https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 TOKH B pasiHHHbIX cpeax 6 https://m.edso0.ru/f16b68d7
Wroro no paznemy 54
Pa3zgen 5. PUBMYECKUN TIPAKTUKYM
. bubnuorexa [JOK
31 PHIHHCCKHH IPAKTHKYM 16 16 https://m.edso0.1ru/f16b68d7
Hroro no pazaeny 16
bubnuoreka [JOK
P 1
C3CPBHOC BpEMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontpoabusie | TIpakTaueckme (undposbie)
n/m | ¥ TeM NpPorpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
I Marmmrioe noze 14 https://m.eds00.1u/39859¢f1
12 DNIeKTpOMarHuTHas 13 1 bubnuoreka [IOK
' WHIY KM https://m.eds00.ru/39859¢f1
Nroro no pazaeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnndeckue KojieOaHus 10 bubmorexa OK
https://m.edso0.ru/39859ef1
59 DJIEKTPOMArHuTHbHIC 15 bubnuorexa [JOK
' KoJIeOaHus https://m.eds00.ru/39859¢f1
)3 MexaHHYeCKHe U 10 | bu6mmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo0.ru/39859¢f1
bu6mmoreka [JOK
2.4 2 1
Onika > https://m.edsoo.1u/39859¢f1
Hroro no paszneny 60

Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1

Ocuosst CTO

5

1

bu6mmoreka [JOK
https://m.edsoo.ru/39859ef1

44


https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Hroro no pazneny 5
Pasznen 4. KBAHTOBASA ®U3UKA
41 KopnyckynsipHo-BoaHOBOMN 15 bubmuorexa [IOK
' Jyaau3M https://m.edso0.ru/39859%¢f1
bu6moreka [JOK
4.2 )
13Hka atoma > https://m.edsoo.1u/39859¢f1
43 ®du3nka aTOMHOTO siApa U 5 bubnmnoreka [JOK
' 3JIEMEHTAPHBIX YACTHILI https://m.edsoo.1u/39859¢f1
Hroro no pasaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U 12 bu6nuoreka [IOK
. acTpohu3uKH https://m.edso0.ru/39859¢f1
Hroro no pazaeny 12

Pazzea 6. PUSUUYECKUN MPAKTUKYM

. bu6mmoreka [IOK
6.1 PH3HICCKNH IPAKTHIYM 16 16 https://m.eds00.1u/39859¢f1
Uroro no pazaeny 16
Pa3znen 7. OGOBIIAIOIIEE IIOBTOPEHUE
CucreMaTusanys u
0000111eHIE TPETIMETHOTO
COJICpXKAHUS U OTIbITA
bu6mmoreka [IOK
7.1 JIeSITeIIbHOCTH, 15

npruoOpeTEHHOTO MpU
U3yYeHHUH Kypca GU3NKU
10 — 11 kmaccos

https://m.eds00.1u/39859¢f1
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Hroro no pazneny

15

P 10 bubmuoreka [{OK
C3EPBHOE BPEMA https://m.edsoo0.ru/39859¢f1

OBIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacos DIeKTPOHHbIE
Ne [Mara uudposbie
Tema ypoka Kontpoabubie | IlpakTHnueckue
n/n Bcero H3YYeHUs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| ®uznka — pyHIaMeHTalbHas HayKa O | bubmumorexa [IOK
IPUPOJE 02.09.2025 | https://m.edsoo.ru/l1beef346
) Hayunblif MeTO IIO3HAHUS U METOABI 1 bubnuoreka [IOK
UCCIICIOBaHMS (PU3UICCKUX SIBICHUI 03.09.2025 | https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpus B MpoLecce
3 no3HaHus npuposl. Habmonenue u 1 brbmmorexa [TOK
PHPOABL A 04.09.2025 | https://m.edsoo.ru/34c¢49931
9KCHEPUMEHT B (PU3UKE
4 CrniocoOsl u3mepeHus: GpU3NIECKUX 1 bubnnorexa [JOK
BEJINYUH 05.09.2025 | https://m.edsoo.ru/ca2def03
AOCOIOTHAsI U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUH (pr3nyecKnx 1 Bubmmorexa LIOK
P P 06.09.2025 | https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopenupoBanue B ¢pusuke. Poib u
6 MeCTO (PU3UKHU B OPMUPOBAHUHU 1 bubnnorexa [JOK
COBPEMEHHOM Hay4YHOH KapTHHBI MHpA, 09.09.2025 | https://m.edsoo.ru/eabbdedl
B IIPAKTUYECKOM JEATEIbHOCTH JIIOIEH
Mexanunueckoe nuxkenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 bubmuorexa [JOK
MEXaHU4eCKOro AsrkeHus. [Ipsamas u 10.09.2025 | https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4l MEXaHUKH
8 Pannyc-BekTop MaTepualibHOM TOUKH, 1 bubmuoreka [JOK
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€ro NpoeKLUU Ha OCU KOOPAMHAT. 11.09.2025 | https://m.edsoo.ru/30a108a5
Tpaektopus. [lepememenne. CKOpoOCTb.

WX mpoekiuu Ha OCH KOOpJIUHAT

PaBHOMEpHOE IIPAMOJIMHEWHOE

9 newkenue. ['paduueckoe onvcanue bubnmoreka [JOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO 12.09.2025 | https://m.edsoo.ru/89ba7190
JIBUKCHUSI

10 CnoxxeHue nepeMenieHnii 1 CKopocTeil. bubnnoreka [JOK
Pemenue 3anau 13.09.2025 | https://m.edsoo.ru/761d18aa
HepaBHOMepHOE ABMKEHUE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubnnorexa [JOK
[IpsiMonuHEeHOE NBM>KEHHE C 16.09.2025 | https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onucanue

12 MPSIMOJIMHEMHOTO JIBUXKEHUS C bubmorexa LOK

17.09.2025 |  https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOIHOTO MajJeHus. 3aBUCUMOCTD bu6mmoreka [{OK
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS OT 18.09.2025 | https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduxu

14 JIBmkeHHe Tena, OPOIICHHOTO MO bubnmoreka [JOK
YIJIOM K TOPU30HTY 19.09.2025 | https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe asnxenue. J[BrmxeHue
10 OKPY>KHOCTH. YTJIOBasi U JTUHEUHAS

15 ckopocts. [lepron u yacrora. bubmorexa HOK

20.09.2025 | https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHHUE
16 KonTponbHas paboTa mo Teme bubmmoreka [JOK
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"KunemaTtuka" 23.09.2025 | https://m.edsoo.ru/1242f32¢
[TepBriit 3akoH HeroToHA.

17 HuepuuanpHble CUCTEMBI OTCUETA. bu6mmoreka [IOK
[IpuHnun otHocurensHOCTH [ anumnes. 24.09.2025 | https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cCUCTEMBI OTCYETA

18 Cuna. PaBHOz€MCTBYIOIIIas CUJIA. bu6mmoreka [IOK
Bropoii 3akon HetoTona. Macca 25.09.2025 | https://m.edsoo.ru/141d3837

19 B3aumoneiictBue ten. Tperuit 3aKkoH bubnmoreka [JOK
HeroTona 26.09.2025 | https://m.edsoo.ru/57dba505
[Ipuniun cynepno3unuu cuil. Pemenue

20 3a€[aqli{a Hp};/IMEHeHI/I? 3aKOHOB bubnnorexa [IOK

27.09.2025 | https://m.edsoo.ru/bdf997fb
Hsrorona
3aKOH BCEMUPHOTO TATOTEHHUS.
21 OKBUBAJIEHTHOCTh FPABUTAIUOHHON U bubmorexa [IOK
. 30.09.2025 |  https://m.edsoo.ru/9aba2b0a
MHEPTHOU Macchl

” Cuita TSKeCTH U yCKOPEHHE bubnuorexa [JOK
CcBOOOIHOTO ITaJIEHUS 01.10.2025 | https://m.edsoo.ru/22757126
JIBrkeHEe HEOSCHBIX TE B UX

7 UCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI 02.10.2025 | https://m.edsoo.ru/11abfa0a
Kennepa

bubmuoreka [JOK

24 Cuna ynpyroctu. 3aion Iyka. Bec reza 03.10.2025 | https://m.edsoo.ru/0aec2cd84
Cuna tpenust. [Ipupoaa u BUsbI CUl bu6mmoreka [{OK

25 TpeHus. JIBUKEHUE B XKUAKOCTHU U rase https://m.edsoo.ru/1fa86499

. 04.10.2025
C Y4E€TOM CHUJIBI COIIPOTUBIICHUS CPEbI https://m.edsoo0.ru/2¢b29676

%6 Hanenue. I'ngpocrarnueckoe bubnnorexa [JOK

nasienue. Cuna Apxumena 07.10.2025 | https://m.edsoo.ru/a28aa7ad
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AOCOJIFOTHO TBEPJIOE TEIIO. bubnuorexa [JOK
27 [TocTynarenbHOE U BpalaTeibHOE 08.10.2025 bubnuorexa [JOK
JIBJKEHUE TBEPJIOTO TeNa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CUJIEI OTHOCHTEIBLHO OCU bu6nmoreka [JOK
BparieHus. [lneuo cubl 09.10.2025 | https://m.edsoo.ru/653d3459
CnoxxeHue cuil, MPUIOKEHHBIX K
29 TBepAOMY Teny. LleHTp TsxkecTu Tena. bubnuoreka [IOK
VYcnoBusi paBHOBECHs TBEPOTO Tea. 10.10.2025 | https://m.edsoo.ru/9aa79a7d
Bunael paBHOBeCcHs
bu6mmoreka [{OK
30 Pemterte sapat 11.10.2025 | https://m.edsoo.ru/dc1caac0
31 KonTponbhas pabora no teme bubnnorexa [JOK
"Innamuka. CtaThka TBEpaoro teua" 14.10.2025 | https://m.edsoo.ru/9f5a574c
HNMnynsc MaTepuanbHOU TOYKH,
1 CHUCTEMBI MaTepHAIIbHBIX TOUYeK. LleHTp bubnnoreka [JOK
MacC CUCTEMbI MATEPHAIBHBIX TOYEK. 15.10.2025 | https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LIEHTpPaA Macc
NMnynbc cumibl 1 13MEHEHUE UMITYJIbCa
33 Tena. 3aKOH COXPaHEHMsI UMITyJIbCa. bubmmorexa LIOK
16.10.2025 | https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoOMEHT UMITyJIbCa MaTepHATbHOMN
14 Touku. IIpencrasienue o coxpaneHuu bubnuoreka [IOK
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX 17.10.2025 | https://m.edsoo.ru/d6532eb9
MOJISIX
35 Penrtenue 3anau bubmorexa LHOK
18.10.2025 | https://m.edsoo.ru/f7706d63
16 PaboTa cuibl Ha MaJIOM ¥ Ha KOHECYHOM bu6munoreka [JOK
nepemenieHuu. ['papuyueckoe 21.10.2025 | https://m.edso0.ru/913974c7
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MIPEICTABICHUE PAOOTHI CUITBI.
MOITHOCTE CUJIBI

Kunernueckas sueprus. Teopema 00

37 M3MEHEHUN KHNHETUYECKOH YHEPTUU bubnnorexa [IOK
. p 22.10.2025 | https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToreHuManbHbIE U HEMOTEHIIHAILHEIE
38 cuisbl. [loTeHnManpHas SHEPrUst Bubmorexa OK
' 5 T 23.10.2025 | https://m.edsoo.ru/554bafcc
Bropas kocMHuueckasi CKOpoCThb
TpeTbs kocMUuueckas CKOpocThb. CBs3b
pabOTHI HEMOTEHIIMAIBHBIX CHII C
39 W3MEHEHHEM MEXaHNYECKOH YHEPTUHU bubmmorera [IOK
P 24.10.2025 | https://m.edsoo.ru/f57b4e01
CHUCTEMBI Tell. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTrUun
Yopyrue u HeyIpyrue CTOJIKHOBEHUSL.
40 Y EZHGHI/IG Bey Hp}J]'IJ'II/I JI UaeanbHOU bubmorexa LOK
P pPHYy s A 25.10.2025 | https://m.edsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTponbHas pabora no teme "3aKoHbI bubnnorexa [JOK
COXpaHEHUs B MEXaHUKE" 07.11.2025 | https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBieHUl 0 IIPUPOJIE
P PP bubmuoreka [JOK
42 TerioTsl. OcHoBHEIE no0xkeHusT MKT.
08.11.2025 | https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHOBCKOE ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKHX U
43 TBEPABIX Te. XapakTep ABMKECHUS U bubnmorera [IOK
PA . P P 11.11.2025 | https://m.edsoo.ru/c44d02¢e2
B3aUMOIEHCTBUSA YaCTHUI] BEIIECTBA
Macca u pazMepsl MOJIEKYT (aTOMOB).
bu6mmoreka [IOK
44 KomnnuectBo BemectBa. [TocTossHHas
12.11.2025 | https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TeroBoe paBHOBeCHE. bubnuorexa [JOK
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[lIxana [enbcust 13.11.2025 | https://m.eds00.ru/0070d493
bu6mmoreka [JOK
46 Pemerre saxa< 14.11.2025 https://m.edSO(])_.[ru/ 1531aba5
. bu6mmoreka [{OK
47 HAealtHEIH ras. 1 'a30Bbie 3aKOHEL 15.11.2025 httos://m.edSO(I)_.[ru/ 1deb2367
43 VYpaBuenue MenneneeBa-Kinamneiipona. bubnmoreka [JOK
Pemenue 3anau 18.11.2025 | https://m.edsoo.ru/8d12¢328
49 AOGcomtoTHas TemrepaTtypa. 3akoH bubnnorexa [JOK
JanbToHa 19.11.2025 | https://m.edsoo.ru/14e02d1f
50 N3onporiecchl B naeaaibHOM rase ¢ bu6mmoreka [IOK
MMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 20.11.2025 | https://m.edsoo.ru/68878d51
I'paduueckoe o TaB
51 I/ISOI?pOI?;C(?:BI flii[ie;Mj:I:;f)xopa, bubmmorexa [IOK
i306apa 21.11.2025 | https://m.edsoo.ru/1344327b
52 Ocnosroe ypasiierme MKT 22.11.2025 Et?p6$;r?1?:§sigr2}§8094721
bu6mmorexa [{OK
>3 Pemuterme sagas 25.11.2025 https://m.edSO(I)_.[ru/l0265a05
CBs13b a0COMIOTHON TEMIIEPATyPhI
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeHEel KHHETHYECKOM dHEeprueu 26.11.2025 https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO JIBHXKCHHS
e€ JacTHIl
55 O06o001IeHre U CUCTEMAaTU3aIUs 3HAHUM bubmuoreka [JOK
o teme "OcuoBel MKT" 27.11.2025 | https://m.edsoo.ru/09d12{d8
56 KonrtponbHas padora no Teme "OCHOBBI bubnuoreka [IOK
MKT" 28.11.2025 | https://m.edsoo.ru/13adad59

52



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

TepmoarHaMuueckas CUCTEMA.
3aganve BHEIIHUX ycioBul s T/
cucTeMbl. BHenTHUE 1 BHYTpEHHHE

57 mapameTpsl. [lapamerpsl T/ cucteMsl bubmorera [JOK
P DBl 2p P 29.11.2025 | https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHUE 3HAUCHUS BEINYHH,
OIUCHIBAIOIINX €€ Ha
MHUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauago TepMOAMHAMUKH.
58 Camonpou3sBoJibHas penakcaus T/] bubmorera [JOK
P P 3 02.12.2025 | https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO
Monenb nnearsHOTO Ta3a B
59 TEPMOJIMHAMUKE. Y CIIOBUSA bubmorexa HOK
POz . 03.12.2025 | https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEIN
60 VpaBuenne MenneneeBa-Kiamneiipona bubnmnoreka [JOK
Y BBIPAYKECHHE JIJI1 BHYTPEHHEW SHEPTUU 04.12.2025 | https://m.edsoo.ru/bal 178d0
Bripaxenue a1 BHyTpEHHEN SHEPTUU
61 OJTHOATOMHOTO HJI€aJIbHOTO Ta3a. bubmuoreka [JOK
KBazucrarnueckue u HeCTaTUUECKUE 05.12.2025 | https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DneMeHTapHas paboTa B
2 TepMoIMHaMuKe. Beruucnenue paboTel bubnuoreka [IOK
no rpaduky npouecca Ha pV- 06.12.2025 | https://m.edsoo.ru/741d5738
JIuarpaMmme
Tennonepenava kak crocod U3MEHEHUS
63 BHyTpeHHel sHeprun TJI cucrteMsl 6e3 bubmorera [TOK
yip P 09.12.2025 | https://m.edsoo.ru/3d734561
COBEpILEHUs pabOThI
64 KonBekuusi, TEmonpoBOIHOCTb, bu6mmoreka [{OK
W3JIy4YCHHE 10.12.2025 | https://m.edsoo.ru/157b54cd
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Kommuectso Teruiotsl. TemmoéMKOCTh
Tena. Y enbHas U MOJIsIpHast

bu6mmoreka [IOK

65 TEIJIOEMKOCTH BellecTBa. Y AeIbHAs 11.12.2025 | https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAaHUSI TOTLIMBA
66 Pacuér konuyecTBa TEIIOTHI IPH bubnmoreka [JOK
Teruionepeaayde 12.12.2025 | https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aqnabatHoM mpoiecce. bubnnorexa [JOK
IIepBblil 3aKOH TEPMOJUHAMUKHI 13.12.2025 | https://m.edsoo.ru/d8098824
KonudecTBo TemmoTs! u paboTa Kak
68 Mepbl U3BMEHEHHS BHYTPEHHEH YHEPTUHU bubmorexa HOK
16.12.2025 | https:/m.edsoo.ru/b047alcd
T]1 cucteMsl
BTopoii 3aKk0H TepMOIUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa [JOK
nporeccoB. HeobparumocTthb 17.12.2025 | https://m.edsoo.ru/c6f4f464
MPUPOHBIX MTPOIIECCOB
70 [IpuHUMnIBI AEHCTBUS TEIIOBBIX bubmuorexa [IOK
maruH. KITJT 18.12.2025 | https://m.edsoo.ru/2e945513
71 MaxkcumanbsHoe 3HaueHue KITM. Ik bu6nmoreka [JOK
Kapno 19.12.2025 | https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Pemenne sanas 20.12.2025 | https://m.edsoo.ru/b3efal8b
DKOJIOTHUECKHUE aCTIEKThI
7 WICITOJIb30BaHMSI TCIJIOBBIX JIBUTATEIICH. bubmuoreka [JOK
TermoBoe 3arpsa3HeHUE OKPYKaroIen 23.12.2025 | https://m.edsoo.ru/9867aaa7
cpeabl
bu6nmnoreka [JOK
7 Pemterme saja 24.12.2025 | https://m.edsoo.ru/c8c¢70432
75 O06o01IeHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [JOK
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no teme "Tepmonnnamuka. TermnoBbie 25.12.2025 | https://m.eds00.ru/28d62b3f
MAaIIuHE"

76 KonrtponsHast pabora o Teme bub6nuorexa [IOK
"Tepmonunamuka. TerioBble MalTuHbL" 26.12.2025 | https://m.edsoo.ru/1b6e26¢5
[TapooOpa3oBaHre U KOHEHCAITUS.

bu6mmoreka [{OK
77 Hcnapenue u kunenue. Y nenbHas
27.12.2025 | https://m.edsoo.ru/6{8¢6777
TEIUIOTa MapooOpa30BaAHUS
HacpimeHHbie ¥ HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO apa OT
78 TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT Br6moreka LOK
. PaTyPEL, 30.12.2025 | https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIEHHOTO Mapa.
3aBUCHUMOCTD TEMIIEPATypPhl KUTIEHUS OT
JABJICHUS B )KUIKOCTHU

79 BnaxxnocTh Bo3yxa. AGCONIIOTHAS U bu6mmoreka [{OK
OTHOCHTEJIbHAS BIAKHOCTh 13.01.2026 | https://m.edsoo.ru/30ebbb79

80 Pemenue 3agau Bubmmoreka HOK

14.01.2026 | https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramueckue u
81 amop(HbIe Teaa. AHU30TPOIHUS CBOMCTB bubmmorera [IOK
' 15.01.2026 | https://m.edsoo.ru/20a88a03
KpHCTAJIOB
[InaBneHue u KpUCTATUIU3AIIHSL.
bu6mmoreka [JOK
82 VY enpHas TEMI0TAa IUIABICHUS.
16.01.2026 | https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
eopmarmm TBEPIOTO TENA.
Aebop P bu6mmoreka [IOK
83 Pactsixenue u cxatue. Cnpur. Moaynb
. 17.01.2026 | https://m.edsoo.ru/dalaabl0
FOwnra. [Ipenen ynpyrux nedopmaruit
84 TermnmoBoe pacuimpeHue KUIKOCTEN U bubnuorexa [JOK
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TBEPABIX T€1. AHFAPMOHU3M TEIIOBBIX 20.01.2026 | https://m.edsoo.ru/7baSedf2
KOJIeOaHWIl YaCTHIl BEIECTBA

25 [IpeobpazoBanue 3Hepruu B (ha30BBIX bub6nuorexa [IOK
nepexoaax 21.01.2026 | https://m.eds00.ru/97a0672f

bu6mmoreka [JOK

86 VYpas 0

DABHCHHE TOIDIOROTD bandtea 22.01.2026 | https://m.edsoo.ru/ab1521fb

87 Pemenue 3agau Bubmorexa IIOK

23.01.2026 | https://m.edsoo.ru/8ab7f40d
IToBepxXHOCTHOE HATSKEHUE.

28 Kanunnsipusle sBienus. J{aBienue noj bu6nuoreka [IOK
VCKPUBIICHHOW MOBEPXHOCTHIO 24.01.2026 | https://m.edsoo.ru/b42f1f97
)kunkoctu. @opmyiia Jlammaca
O06o011eHe U cucTeMaTU3alus 3HaHUN

89 1o TemMe "ArperatHble COCTOSIHUS bubmorexa HOK

P " 27.01.2026 | https://m.edsoo.ru/0b52575¢
BenecTsa. Pa3oBble MEPEXObI
Kontponbhas pabota no teme
90 "ArperatHsle COCTOSIHUS BEIIECTBA bubmmorexa LIOK
P " ' 28.01.2026 | https://m.edsoo.ru/7dc2a739
®da3oBble IEPEXOIbI
DneKTpu3anus Tei U €€ MPOsIBJICHUSI.

01 Onektpruyeckuii 3apsia. /[Ba Buna bubnuorexa [JOK
3NIEKTPUYECKUX 3apsaaoB. [TpoBogHUKH, 29.01.2026 | https://m.edsoo.ru/1aff445f
TUDIIEKTPUKU U TIOTYTIPOBOTHUKU
DneMEHTapHBINA ANEKTPUUYECKUH 3apsil.

92 3aKOH COXPaHEHHS JIEKTPUUECKOTO bubmmorera [TOK

30.01.2026 | https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumoneiictue 3apsiioB. Toueunbie bubnnoreka [JOK
3apsibl. 3akoH Kynona 31.01.2026 | https://m.edsoo.ru/445b7746

94 Pemenue 3amau bu6nmoreka [JOK
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03.02.2026 | https://m.edsoo.ru/6b87ecS5a
https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe noine. Ero neiictBue Ha bubnnoreka [JOK
ANEKTPUYECKUE 3apsIbl 04.02.2026 | https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD IEKTPUYECKOTO TOJSL.

96 [IpoOGHusiii 3apsn. Jlunun bubnuoreka [IOK
HAIPSKEHHOCTH DJIEKTPUYECKOIO MOJIS. 05.02.2026 | https://m.edsoo.ru/3dac6957
OHOPOAHOE BIEKTPUUYECKOE TT0JIe
IToreHIMaIBLHOCTE

97 3JIEKTPOCTATHYECKOTO MoJsl. Pa3HOCTH bubmorexa HOK

P ) 06.02.2026 | https://m.edso0.ru/80021447
MOTEHI[MAJIIOB U HAIIPSIKEHUE
[ToTennmanpHas SHEPTUs 3apsijia B
98 3JeKTpocTaTHUecKoM noJje. [lorennman bubmorexa HOK
P ] 07.02.2026 | https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJISA U

99 A3HOCTHU MOTEHIIUAIOB JIJIs bubmmorexa [TOK
P 5 8 10.02.2026 | https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOTO TIOJIS

100 [IpuHnun cynepno3unun bubnuoreka [IOK
IEKTPUYECKUX MOJIEN 11.02.2026 | https://m.edsoo.ru/Ocfe4a6e

bu6mmoreka [IOK

101 Pewenne

HHCHHE Sanat 12.02.2026 | https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [lone bubnmnoreka [JOK
PaBHOMEPHO 3apsiKEHHOU cepbl 13.02.2026 | https://m.edsoo.ru/b297b5¢3
[Tone paBHOMEPHO 3apsAKEHHOTO O

103 00BEmy mapa. [lone paBHOMEPHO bubmorexa HOK

Y E) . P . P 14.02.2026 | https://m.edsoo.ru/f7a665¢e
3apsHKEHHON OECKOHEUHOM TIIOCKOCTH

104 [IpoBOIHUKY B AJIEKTPOCTATUYECKOM bubnuorexa [JOK
roJsie. Y ClI0BUE PAaBHOBECHUS 3apsA0B 17.02.2026 | https://m.edsoo.ru/32405eab
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I[I/ISJ'ICKTPI/IKI/I " IOJIYIIPOBOAHHUKHU B

bu6mmoreka [IOK

105 3JIEKTPOCTATUYECKOM MOJIE 18.02.2026 | https://m.edsoo.ru/060ebab5
Konpnencarop. D1neKTpoéMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD bubmorexa HOK
19.02.2026 | https://m.edsoo.ru/845b4{73
MJIOCKOTO KOHAEHCAaTopa
107 [TapamiensHOE COeIMHEHKE bubnuoreka [IOK
KOHJICHCAaTOPOB 20.02.2026 | https://m.edsoo.ru/d11e8ce?
108 ITocaenoBaTenbHOE COeqUHEHNE bu6mmorexa [IOK
KOHJICHCATOPOB 21.02.2026 | https://m.edsoo.ru/1€992920
109 DHeprusi 3apsH>KeHHOT0 KOHJIEHCaTopa bubmorexa HOK
24.02.2026 | https://m.edsoo.ru/73a34f18
bubmuoreka [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
25.02.2026 https://m.eds00.ru/27434040
11 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B bu6mmorexa [IOK
OJHOPOJHOM 3JIEKTPUUECKOM T0JIE 26.02.2026 | https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau 27.02.2026
13 O06o001IeHre U cucTeMaTU3aIs 3HaHUI bubmuoreka [JOK
no treme "DieKkTpuueckoe mnoie" 28.02.2026 | https://m.edsoo0.ru/5752603f
114 KonTponbhas pabota no teme bubnuorexa [JOK
"Inekrpuueckoe mose" 03.03.2026 | https://m.edsoo.ru/cefe90e9
Cua Toka. [TocTossHHBIN TOK. Y CIIOBHS
115 CyILIECTBOBaHUS NTOCTOSTHHOTO bubmmorexa [IOK
>IEKTPHYECKOTO TOKa 04.03.2026 | https://m.edsoo.ru/233311b5
bubmuorexa [JOK
16 Heroumii Toxa. Hanpsbicerne i 91C 05.03.2026 https://m.edSO(])_.[ru/0839a1 15
117 3akoH Oma 1S ydacTKa LenH. bu6mmoreka [JOK
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DIIEKTPUUIECKOE CONTPOTUBIICHHE 06.03.2026 | https://m.edsoo.ru/f14f251e
3aBUCHUMOCTB COIIPOTUBIICHHUS
118 OJHOPOJIHOT'O IIPOBOJIHUKA OT €ro bub6nuorexa [IOK
JUTMHBI Y TUIOIAU TTOTIEPEYHOTO 07.03.2026 | https://m.edsoo.ru/95fcdf51
CCUCHUS
119 Y 1enbHOE CONPOTUBIIEHUE BEILIECTBA. bu6mmoreka [JOK
Pemenue 3anau 10.03.2026 | https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MAPATIIETBHOE, bu6mmorexa [IOK
CMEIIIAHHOE COEMHEHUE MPOBOIHUKOB 11.03.2026 | https://m.edsoo.ru/236f7¢07
121 Pacuét pa3BeTBIEHHBIX 3JIEKTPUUECKUX bu6nuoreka [IOK
neneii. [Ipasmra Kupxroda 12.03.2026 | https://m.edsoo.ru/1794cf37
bubmuoreka [JOK
122 Pemterite safa 13.03.2026 httDs://m.edsoEru/?)SS1b469
123 PaGora snexTpuyeckoro Toka. 3aKoH bubnnorexa [JOK
Hoxoyns —Jlenna 14.03.2026 | https://m.edsoo.ru/a3605¢c5¢
bubmuoreka [JOK
124 Penterrie apat 17.03.2026 httos://m.edsog)_.[ru/676lbef
MOITHOCTP JAEKTPUIYECKOTO TOKA.
125 TemnoBas MOIIHOCTb, BhIICIIIEMast HA bubmmorera [TOK
18.03.2026 | https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [IOK
126 Pemenne sazaz 19.03.2026 httos://m.edsocl)_.[ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubnmnorexa [JOK
HCTOYHHUKA TOKA 20.03.2026 | https://m.edsoo.ru/72d453af
128 3akon OMa A1 TOTHOM (3aMKHYTOH ) bubmuorexa [JOK
AJIEKTPUYECKON LIETTH 21.03.2026 | https://m.edsoo.ru/221f40b
129 Pemienue 3agau bubmorexa LOK

https://m.edso00.ru/3580b679
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24.03.2026

130 MOoIIHOCTh HICTOYHHKA TOKA bubmorexa HOK
B 25.03.2026 | https://m.edsoo.ru/a0ae51d8
bu6mmoreka [{OK
131 K
OPOTROE SaMblKdatiie 26.03.2026 | https://m.edsoo.ru/5465632
132 Konznencarop B Lienu nocTosIHHOTO bubnumorexa [IOK
TOKa 27.03.2026 | https://m.edsoo.ru/35368f3¢
bu6mmorexa [JOK
133 P
crieHie satat 07.04.2026 | https://m.edsoo.ru/4410cef0
134 Pemenne 3amau mo teme "IlocTOSTHHBIN bu6mmoreka [IOK
3NIEKTPUYECKUM TOK" 08.04.2026 | https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTosTHHBIN bubmuoreka [JOK
AJIEKTPUIECKUN TOK" 09.04.2026 | https://m.edsoo0.ru/744261b8
136 Pemenue 3agau no teme "l[locTossHHBIN bubnuorexa [JOK
3JIEKTPUYECKUNA TOK" 10.04.2026 | https://m.edsoo.ru/eb5d4687
O00011eHre U cCUCTEMAaTU3ALINS 3HAHUI
137 1o TeMe "I10CTOAHHBIN 2JIEeKTPUYECKUI bubmorexa HOK
ToK" P 11.04.2026 | https://m.edsoo.ru/bfd7a050
138 KonTponbhas pabota no teme bubmuoreka [IOK
"TTocTOSIHHBIN ANEeKTpUYeCKuil TOK" 14.04.2026 | https://m.edsoo.ru/1885ddf1
DneKTpruyecKasi IpOBOAUMOCTD
139 A3JIMYHBIX BEIIECTB. DJICKTPUICCKHUI bubmorexa HOK
P HICCTE. P 15.04.2026 | https://m.edsoo.ru/da794295
TOK B MeTajiiax. CBEpXMpOBOAUMOCTD
DJIEKTPUYECKUH TOK B pacTBOpax U
140 acIuiaBax dJICKTPOJIUTOB. 3aKOHBI bubmorexa HOK
P P ’ 16.04.2026 | https://m.edsoo.ru/4b423491
®dapajest 175 HNEKTPOIU3a
141 DneKTpuYecKnuii TOK B raszax. [lmazma bubmmorexa [TOK

https://m.eds00.11/92d92£76

60



https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76

17.04.2026

142 DIEKTPUYECKHUI TOK B BaKyyMe. bubnnoreka [JOK
Bakyymubie mpubopbl 18.04.2026 | https://m.edsoo.ru/2E+160
143 DIIEKTPUUYECKUI TOK B bubnuorexa [JOK
MOJTYTPOBOTHUKAX 21.04.2026 | https://m.edsoo.ru/ab61c660
bu6mmnoreka [JOK
144 HosynpoBoHHKoBsIe MpHOOPL! 22.04.2026 | https://m.edsoo.ru/83622200
Du3NUECKU IPAKTUKYM I10 TEME
"M3mMepeHue cuiibl TOKa U HaIlPSHKEHUS
B LIETIH [TOCTOSTHHOTO TOKA MPU MOMOIIH
AHAJIOTOBBIX U ITU(PPOBBIX
145 WU3MEPUTEIIBHBIX nq;))II)/I6opOB" VI bubmmorexa LIOK
. 23.04.2026 | https://m.edsoo.ru/5643ea56
"3HAaKOMCTBO C ITU(POBOI
nabopaTtopueii 1o ¢usuke. [Ipumepst
U3MepeHHs PU3NYECKUX BETUYHH MPH
MOMOILYA KOMITbIOTEPHBIX AATYUKOB"
®u3HUEeCKU IPAKTUKYM I10 TEME
146 "M3yueHne HepaBHOMEPHOTO ABUKEHUS bubnuorexa [JOK
C LETIbIO ONPEICIICHUS MTHOBEHHOM 24.04.2026 | https://m.eds00.ru/f629215f
ckopoctu"
Pu3HUECKUN IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHusl Ipu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
147 NBIDKECHUH 110 HAKJIOHHOM IIOCKOCTH" bubmorexa LHOK
25.04.2026 | https://m.edsoo.ru/6960b6ef
win "MccnenoBanue 3aBUCUMOCTH Iy TH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBIOKeHUN"
148 DuU3NYECKUN TPAKTUKYM 110 TEME bu6mmorekxa [JOK
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"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgenus” win "M3ydenue IBr>KeHUs
Tesa, OPOIIEeHHOT0 TOPU30HTAIILHO"

28.04.2026

https://m.edsoo.ru/d1ea2402

149

DuU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHUS Tea 110
OKPYHOCTH C IOCTOSIHHOM 110 MOJTYJIIO
ckopocthio" win "MccnenoBanue
3aBUCUMOCTH I1epHoia oOpalieHus
KOHUYECKOI0 MasiTHUKA OT €ro
napamerpos"”

29.04.2026

bu6mmoreka [{OK
https://m.edsoo.ru/bef53514

150

®u3HUECKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOJAEHCTBYIOIIECH CHITBI
U IBUKEHUH OpyCKa Mo HaKIOHHON
mockoctu" unu "[IpoBepka rMNIoTeE3bl
0 HE3aBUCHUMOCTU BPEMEHHU JIBUKECHUS
OpycKa 1o HAKJIOHHOH ITIOCKOCTH Ha
3a/IaHHOE PacCTOSIHUE OT €ro Macchl'”

30.04.2026

bu6mmoreka [{OK
https://m.edsoo.ru/0b34db84

151

DuU3NYECKUH MTPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTU CUIT
YIOPYTrOCTH, BO3HUKAIOIIHUX B MPYKUHE
U pE3UHOBOM 00paslie, OT UX
nepopmanuu” wnu "M3ydenne
JBIKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOM 4epe3 JIETKUM
6J10K"

01.05.2026

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

152

Du3NUeCKU IPAKTUKYM I10 TEME
"N3zmepenue ko3 PumrenTa TpeHus mo
BEJIMYMHE YTIIOBOTO KOAPPHUIIMEHTA
3aBucumoctd Frp(N)" nnu

02.05.2026

bu6nmmoreka [JOK
https://m.edsoo.ru/b83b1607
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"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
Kod(purmeHToM TpeHus" uin
"N3y4yeHue qBUKEHH Tpy3a Ha Baly C
TpeHueM"

153

®u3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue ycaoBUd paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh
BpauieHus" wiu "KoHcTpynpoBaHue
KPOHILUTEWHOB U PaCUYET CUIT
ynpyroctu" wiu "M3yuenune
YCTOMYHUBOCTH TBEPAOTO TEIIA,
MMEIOIIETO TUIONIab ONOphI"

05.05.2026

bu6mmoreka [{OK
https://m.edsoo.ru/4a04f417

154

DU3nYECKU IPAKTUKYM 10 TEME
"M3mMepeHne UMITyJbca Tena Mo
TopMo3HOMY IyTu" uim "M3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIEKTPOMOOMIISI 1 MOLTHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
unu "MccnenoBanue COXpaHeHUs
MMITyJIbCa IPU YIPYTOM
B3aumozeiicrun" unu "M3mepenue
KMHETUYECKOU DHEPIUH TeJIa 110
TOPMO3HOMY ITyTH"

06.05.2026

bu6mmoreka [IOK
https://m.eds00.ru/856fb28e

155

DuU3NYECKUN TPAKTUKYM 110 TEME
"3y4yeHne n30TepMUYECKOTO Mpoiiecca
(pekoMeH0BaHO HCIIOIb30BAHHE

1 poBoi 1abopaTopun)" win

07.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07
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"N3yueHnne n30X0pHOTO Tporecca" uin
"N3yuenue n3obapHOro mporecca’ win
"[IpoBepka ypaBHEHHS] COCTOSTHUS"

156

DuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenbHoi TemioéMkocTu"
i "HccnenoBanue mporecca
OCTBIBAaHHU BellecTBa" WiIn
"HccnenoBanue agnadaTHOrO
npouecca" uin "U3yuenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPbI KUIIEHUS KUIKOCTEN"

08.05.2026

bu6mmoreka [{OK
https://m.edsoo.ru/2f2faa61

157

DuU3NYECKUN MTPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
UCIIApEHUs KUAKOCTEN" Uin
"N3mepeHune yaenbHOM TEII0ThI
riaBiaeHus Jgbaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepenune abCOOTHOM BIIaXXHOCTHU
BO3/lyXa U OLIEHKa Macchl apoB B
nomemenun". MIamepenue

K03 puIMeHTa TOBEPXHOCTHOTO
HATSHKCHUS

09.05.2026

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

158

Pu3NUEeCKU NIPAKTUKYM I10 TEME
"HaGmronenue npeBpalieHus SHepruu
3apsYKEHHOI'0 KOHJIEHCATOPa B SHEPTHUIO
U3JIy4eHHs CBETOAMOA" WU
"N3yueHue npoTeKaHus TOKa B LIETIH,
coJieprKalieil KoHaeHcaTop" uiu

12.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377
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"Pacnipenenenue pasHocTH
MOTECHITUAIOB (HAIMPSDKEHUS) TIPH
MoCIe0BAaTEILHOM COCIMHEHUN
KOHJICHCATOPOB"

®u3HYECKUN IPAKTUKYM 110 TEME
"HccnenoBaHue cMeIIaHHOTO
COEJIMHEHHUS PE3UCTOPOB" MiIn
"N3Mepenue yneabHOro

bu6mmoreka [IOK

159 CONPOTHUBIICHUS MPOBOIHUKOB" UITN 13.05.2026 | https://m.edsoo.ru/2b179d98
"HccnengoBaHue 3aBUCUMOCTH CHIIBI
TOKa OT HANPSKEHUS! 17151 JTaMIITbl
HaKaJIMBaHUA"
DuU3NYECKUN MTPAKTUKYM 110 TEME
"HaGmroaenue anekTpoaun3a’ wim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
160 noHa" wim "MccnenoBanue bubmuoreka [JOK
3aBUCUMOCTH COMPOTUBIICHUS 14.05.2026 | https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIIEpaTyphl" Win
"CHsTHE BOJIbT-aMIIEPHOI
XapaKTEPUCTUKHU Auoaa"
PesepBHbIil ypok. O000IICHUE 1
161 CI/ICTI;MaTI/BZIEI/I}I 3HaH1/117Ijl 10 TEME bubnnorexa [IOK
" " 15.05.2026 | https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBubiii ypok. O000IIEeHNE 1
162 CHCTgMaTH3ZII_:HH 3HaHI/n7IIlI 10 TEME bubmmorexa [IOK
16.05.2026 | https://m.eds00.ru/3149956b
" Imaamuka"
PesepBHbIif ypok. O6001ICHNE U
163 CI/ICTEM&TI/ISZEI/IH 3HaHI/IP£III 10 TEME bubmorexa LOK
19.05.2026 | https:/m.edsoo.ru/0f9752ac

"CraTtuka TBEpaOro Tena"
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Peseprubiil ypok. O60011eHIE U

164 cHUCTeMaTH3als 3HaHUI 110 TEME 1 bubmorexa HOK
" B " 20.05.2026 | https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHCHHS B MEXAHUKE
PesepBHeIit ypok. O6o0IeHHE U
165 CHCTeMaTH3aIlys 3HaHUH 110 TeMe | bubmuoreka [JOK
"OCHOBBI MOJICKYJIIPHOKWUHETUYECKON 21.05.2026 | https://m.edsoo.ru/de148976
teopun"”
PesepBHeiit ypok. O600mIeHHE U
166 CI/ICTgMaTmZpI/I;I 3HaHI/II;IH 10 TEMeE 1 bubmorexa LIOK
" B " 22.05.2026 | https://m.edsoo.ru/Obcc77cl
Tepmoauaamuka. TerioBbIe MATUHBI
PesepBHslit ypok. O6o011eHue 1
167 CHCTEMAaTH3aLMS 3HAHUH T10 TEME 1 bubmuoreka [JOK
"ArperatHble COCTOSIHUS BEIIECTBA. 23.05.2026 | https://m.edsoo.ru/59ca5c91
®a30BbIe IEPEXObI"
PesepBHbIii ypok. O60011ICHNE 1
168 CI/ICTzMaTI/BZpH;{ 3HaHI/II;IH 1o TeME 1 bubmorexa HOK
" " " 26.05.2026 | https://m.edsoo.ru/f2381c0c
DNeKTpUYECcKoe 1oJie
PesepHbIii ypok. O6001IeHNE U
169 CI/ICTIe)MaTI/I?)ZpI/IH 3HaHH;III 110 TEME 1 bubmorexa HOK
" I:[ . " 27.05.2026 | https://m.edsoo.ru/3caebdal
ITocTOSTHHBIN EKTPUUECKUIA TOK
PesepBHeIit ypok. O600IICHHE 1
170 CI/ICTI;)MaTI/IS’c}l,pI/IH 3HaH1/H;1H 110 TeMe 1 bubmorexa LOK
" B " 28.05.2026 | https://m.edsoo.ru/cc7681d4
Toku B pa3muyHbIX cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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11 KITACC

KoanyecTBO 4acos

JIEeKTPOHHbBIE
Ne Tema ypoka Kourpoasnsie | IlpakTnyeckue Aata unGponbie
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
BzaumopeiicTBue MOCTOSHHBIX

| MarHuToB U MPOBOJIHUKOB C | bubmumorexa [IOK
TOKOM. MaruuTHoe moJie. https://m.edsoo0.ru/487a8593
I'mnoTesa Ammepa
BexTop MarHUTHOM MHIYKIUU.

) [punuun cynepno3zunuu 1 bubnuorexa [IOK
MAarHUTHBIX noJjeu. JInnun https://m.edsoo.ru/4clabeeb
MarHUTHOW MHIYKIIHH

3 MarauTHO€e 1oJie MPOBOJIHHUKA C 1 bubnnoreka [JOK
ToKOM. OnbIT Dpcreaa https://m.edsoo.ru/d35d5262

4 Cuiia AMniepa, e€ HanpaBJIEHUE U 1 bubnuorexa [JOK
MOJYJIb https://m.edsoo.ru/26d9cSba

bubnnorexa [JOK

5 Penrenue 3anau 1 nosmorexa I

https://m.edsoo.ru/a37a0c21
[Ipnmenenue 3akoHa AMriepa.
6 DIIEKTPOU3MEPUTEIILHBIE 1 bubmmorexa [HOK
P P https://m.edsoo.ru/ad7718d7
IPUOOPHI
Cuna JlopeHua, e€ HampaBiIeHNE U

. MOAYJb. JIBIOKEHHE 3apsiKEeHHOM | bubmmoreka [JOK
YAaCTULBI B OJHOPOJIHOM https://m.edsoo.ru/c97afaal
MarHuTHOM MOJIe

8 Pemenue 3amau 1 bu6mmoreka [{OK
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https://m.edso00.ru/504e98c7

bu6mmoreka [{OK
9 Pa6 JI
aboTa CHIHT J0peria https://m.edsoo.ru/d518bedb
bu6mmorekxa [JOK
10 P
CHICHHE Safat https://m.eds00.1u/93617bd9
MarnuTHoO€ 1oJjie B BEIIECTBE.
11 deppoMarseTuky, napa- u bubmmorera [TOK
pP > 11ap https://m.eds00.ru/30ff9608
JIHaMarHeTUKU
OCHOBHBIC CBOMCTBA
12 dbeppomarnetukoB. [I[pumenenne bubmorexa HOK
PP P https://m.edsoo.ru/0b58190a
dbeppoMarHeTHKOB
13 Pemenne 3ama4 1o Teme bu6muoreka [JOK
"MaruuTtHoe moie" https://m.edsoo.ru/5b55¢307
14 Pemenue 3anay no reme bubmuoreka [JOK
"MaruurtHoe moie" https://m.edsoo.ru/41c4ae8a
SIBiieHUE HIEKTPOMArHUTHOM
15 naayknuu. [Totok BekTopa bubmorera [TOK
AYKH N p https://m.edsoo.ru/b3efa0c1
MarHUTHON MHIIyKIIUU
bu6mmoreka [IOK
16 2J1C
JAC my i https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMarHuTHON bubnuorexa [JOK
uHaykiuu Papanes https://m.edsoo.ru/a6dec188
13 BuxpeBoe anexkTpudeckoe mnoiie. bubnuoreka [IOK
Toxu dyko https://m.edsoo.ru/15abe140
19 OJIC MHAYKIMY B ABUKYILIUXCS bubnnorexa [JOK
MIPOBOJHHUKAX https://m.edso0.ru/0235¢c02
b K
20 Permrenue 3agau nomorexa O

https://m.edsoo.ru/4dfda618
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bu6mmoreka [IOK

21 IT JI
PapuiIo JieHHa https://m.edso0.ru/bbc22726
NunyktuBHOCTH. Karyika
22 WHIYKTABHOCTH B IICITH bubmorexa HOK
y H https://m.edsoo.ru/621eae9d
IIOCTOSIHHOT'O TOKa
7 SBnenune camonnaykimu. 3/C bubmmoreka [JOK
CAMOWHIYKIIAN https://m.edsoo.ru/7ee60ca8
DHeprusi MarHuTHOTO MOJIst
24 KaTYIIKU C TOKOM bubmorexa HOK
Y ' https://m.edsoo.ru/b3c0ad11
DIIEKTPOMArHUTHOE T0JIe
bubmuoreka [JOK
25 P
CHLICHHE 3a]1ad https://m.edso0o.ru/88t69d2b
O0001IeHNE U CHCTEMATH3AIUS
26 3HAHUU I10 TEME bubmorexa LOK
" " https://m.edsoo.ru/76484025
DneKTpoAuHaAMUKA
7 Kontponbhas pabota no teme bubnuorexa [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
KonebarensHas cucrema.
28 CBo0OoHbBIE KOJIEOAHUS bubmorexa LHOK
a ’ https://m.edsoo.ru/7c1db385
["apMonnyeckue KoseOaHus
Kunematnueckoe u
29 MHAMHYECKOE ONMCaHNE bubmotera [IOK
A . https://m.edsoo.ru/87¢e9498
KoieO0aTeIbHbIX ABMKEHHI
DHEpPreTU4ecKOe OMUCAHUE.
BEIBOJI TMHAMUYECKOTO OITMCAHUS
. bubmnoreka [IOK
30 TapMOHHYECKHX KOJIeOaHUH U3 HX

SHECPIreTUUCCKOT0 U
KHMHEMATHYCCKOI'O OITMCaHMUA

https://m.edsoo.ru/e3¢99692
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bu6mmoreka [IOK

31 AmmuTy 2 u ¢asa oneoamnii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KosieOaHUH.

[Teprom MambIX CBOOOTHBIX

1 KoJIeOaHHMI MaTeMaTHYCCKOTO bubnuorexa [JOK
MmasiTHUKA. [leproa cBoGOTHBIX https://m.eds00.1ru/e0399319
KOJICOaHUH MPY>KUHHOTO
MasiTHUKa
3aryxaromye KojaeOaHusl.

33 BrinyxneHHbie KoneOaHusl. bubmorexa LOK

https://m.edso00.1ru/72¢93d09
Pesonanc
bu6mmoreka [JOK

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

bu6mmorexa [JOK

35 Pemrenne 3agau https://m.edsoo.ru/addeec71

https://m.edso00.1ru/756123¢5
Ypok-koHbepeHIHs
36 "I\I/)[exaHHq(EcEHeILone@HHﬂ B bubmorexa HOK
" https://m.edsoo.ru/8ef587be
MY3bIKaJIbHBIX HHCTPYMEHTAX
O06001IeHre U CUCTEMATU3AIIHS
37 3HaHUM Mo Teme "MexaHndeckue bubmorexa HOK
https://m.edsoo.ru/eb84182f
KoJsieOanms"

13 DNEeKTPOMAarHUTHBIE KOJICOaHMUS. bubnnorexa [JOK
KonebarenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsizb

19 aMIUIATYIBI 3aps/ia KOHAEHcaTopa bubmuorexa [JOK

C aMHHHTy,HOﬁ CHJIBI TOKA B
K0JIe0aTeIbHOM KOHTYPpPC

https://m.edso0.ru/093f9af1
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3aKOH COXpaHEHHMsI SHEPTUuU B

bubmnoreka [IOK

40 UcaTbHOM KOJIeOaTeTbHOM
A https://m.edsoo.ru/d1e2d543
KOHTYpE
3aTyxaromiye 3JeKTPOMarHUTHbIC
41 KOJ‘I};6aHI/I$[ Brig )Kp CHHBIC bubmorera [IOK
' YA https://m.eds00.1u/5¢668619
3JICKTPOMArHUTHBIE KOJICOAHMS
IIepeMennslit TOK. Pe3uctop u
42 KOHJICHCATOp B IIeIHU bubmorexa HOK
8 pEH hitps:/m.eds00.ru/84836152
MEePEMEHHOTO TOKa

43 Karymika nHIyKTUBHOCTH B LIETIH bubmuorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af

44 3akon Oma AJis SJIEKTPUIECKOM Bbu6moreka [JOK
LIEITA TIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MomHOCTh IEPEMEHHOI0 TOKA.

45 AMITIUTYTHOE U IEUCTBYIOLIEE bubnuoreka [IOK
3HAYECHHUE CUJIbI TOKA U https://m.edsoo.ru/lcac6edc
HaTPSKEHUS

46 Pe3onaHc B aneKTprUUecKo 1enu bubmorexa HOK

p t https://m.eds00.ru/087506df
Bbu6mmoreka [JOK
47 Pemienue 3anau
A https://m.edsoo.ru/al6836a4
WneanbHbiil TpanchopmaTop.

43 [IpousBoacTBo, nepenaya u bu6nmoreka [JOK
noTpeOJICHUE FIEKTPUUCCKON https://m.edsoo.ru/f97418ae
SHEPTUu
DKOJIOTHYECKUE PUCKHU TIPH

bu6mmoreka [JOK
49 IIPOU3BOJCTBE JIEKTPOIHEPTUU.

Kynbrypa ucnonb3oBaHus

https://m.edsoo.ru/a6£74d93
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3JIEKTPOIHEPTUHU B MOBCETHEBHOMN

KA3HU
Bbu6mmoreka [JOK
50 P
CHICHHE 3a/1a1 https://m.edsoo.ru/ee6677ed
bubmnoreka [IOK
> Pemenne sanay https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIHS
. bubmuoreka [JOK
52 3HAHUH 110 TEME
https://m.edso00.ru/401024a9
"DJIeKTpOMarHuTHbIC KoJieOaHus"
Mexanundeckue BOJIHEL.
53 XapakTepUCTUKU MEXaHNIECKUX Bubmorexa OK
p p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoOICTBa MEXaHNYECKUX BOJIH Bubmorexa OK
https://m.edsoo.ru/d9ae1000
Bbu6mmoreka [JOK
55 3Byk. X
BYK. A4paKTCPHCTHKH 3ByKa https://m.edsoo.ru/138b6109
uadpa3Byk u yILTpa3ByK.
56 I (ipomz 3a yﬂstHHey buGnnorexa [IOK
Y i‘p https://m.edsoo.ru/7380038f
OKPY’KaOIIECH CpeIbI
bu6mmoreka [JOK
57 P
CHICHHE 33121 https://m.edsoo.ru/cfd918bf
DIIEKTPOMArHUTHBIE BOJHBI.
58 W3nyuenne 31eKTpOMarHUTHEIX Bubmorexa OK
y p https://m.edsoo.ru/714e5db1
BOJIH
DHeprust MEKTPOMATHUTHBIX
59 BoaH. CBoiicTBa Bubmorexa OK
) https://m.eds00.ru/d01b818¢c
AJIEKTPOMATHUTHBIX BOJIH
60 [IIxana 37eKTPOMAarHUTHBIX BOJIH. bubmuoreka [JOK
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[IpuMeHeHne 2IeKTPOMarHuTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/49bel19e

[IpuHIUIIBI paANOCBA3U U
TeneBuaeHus. Paguosokaiims.

bu6nmoreka [JOK

61
DIIEKTPOMarHUTHOE 3arpsi3sHEHUE https://m.eds00.ru/9196f1{8
OKPYXaIoIIe Cpeasbl
6 KonTtponbHas pabora o teme bubnuoreka [IOK
"Konebanus u BOJIHBI" https://m.edso0.ru/4£7985a0
63 Caet. 3aKOH NMPSMOJIMHENHOTO bubnuorexa [JOK
pacCIpOCTPaHEHUS CBETA https://m.eds00.ru/f9566406
Pemenue 3aga4u Ha npUMEHEHUE
64 3aKOHA PSIMOJIMHEHHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacrpoCTpaHEeHHUsI CBETa
65 Otpaxenue cgera. [1nockoe bubnnoreka [JOK
3epkaiio. Cdepudeckoe 3epKao https://m.edsoo.ru/a005d2bb
[Ipenomnenue ceera.
AOCONIOTHBIN U OTHOCUTEIIBHBIN
66 [I0KAa3aTellb IPEIOMIICHHUS. bubnuoreka [IOK
[TosmmHOE BHYTpEHHEE OTpAKEHUE. https://m.edsoo.ru/be2e55¢cd
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPAKEHUS
Pewienue 3agau Ha mpuMeHeHUE
67 3aKOHOB OTPAXEHUS U bubmmorexa [TOK
P https://m.edso00.ru/49d830a9
MpeJIOMJICHUS CBETA
Xon ayyer B npuzMe. Jlucnepcus
Y pv A P bu6mmorexa [{OK
68 cBera. CIIOKHBIA cOCTaB OEI0T0
https://m.edsoo.ru/d8elc3be
cBerta. [lger
69 JIunzpl. @OKYCHOE pacCTOSTHUE U bubnuorexa [JOK
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OIITHUYCCKasA Cujia JIUH3bI

https://m.edso00.ru/60441359

[Toctpoenue nzodpakeHuit B

bubmuoreka [JOK

70| JME3aX M EX CHCTEMAX. https://m.edsoo.ru/bb53b1d5
VYBenndyeHne TUH3EI
Pemienue 3a1ad Ha MOCTpOEHUE
71 W300paKEHU, [TOIYYAEMBIX C bubmorexa LIOK
p ’ y https://m.eds00.1u/5a86809
IIOMOIIBIO JTUH3
bu6mmoreka [{OK
72 I'na3 xak onrTnyeckast cucTeMa
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 OPUMEHNMOCTH I'€OMETPUUECKON bubmorexa LOK
P p https://m.edsoo.ru/cd174al10
ONTHKH
74 CKOpOCTh CBETA U METOJIBI €€ bubnmorexa [JOK
U3MEPEHUs https://m.edsoo.ru/f32aab06
Bbubmmoreka [JOK
75
Jlucniepeus ceera https://m.edsoo.ru/lel6¢cchbe
bubmnoreka [IOK
76 141
HTepdepeHIIs CBeTa https://m.edsoo.ru/5fc0c638
KorepenTHbie HCTOYHUKH.
77 VYcnoBusg HaOIHOIEHUS buGnnorexa [IOK
a https://m.eds0o.ru/c6416d48
MaKCHUMYMOB U MUHHUMYMOB
Bbu6moreka [JOK
78 P
CHICHHE 3a/a1 https://m.edsoo.ru/3061de2b
bu6mmorexa [{OK
79 I1
PMMEHCHUE HHTEp(epeHIIN https://m.edso00.ru/668edbc8
bu6mmorekxa [IOK
80
Jlngpaxums caera https://m.edsoo.ru/12ed04b5
81 Judpakuonnas pemeTka. bubnuoreka [JOK
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YcaoBue HAOIIOAEHNS T1aBHBIX

https://m.edso00.ru/f998d964

MaKCUMyMOB
Bbu6mmoreka [JOK
82 Pemerre 3axas https://m.edsoo.ru/d58c411a
23 [TonepeyHOCTH CBETOBBIX BOJIH. bu6nuorexa [IOK
[Tonapuzanus ceera https://m.edsoo.ru/e9890fe9
bu6nmoreka [JOK
84 Pemerre saxas https://m.edsoo0.ru/c56¢8158
85 CBeToBbI€ SIBIIEHUS B IPUPOJIE Bubmmorexa LIOK
https://m.edsoo0.ru/0b36363d
26 O06001IeHre U CUCTEMATH3 A bubmuoreka [JOK
3HaHui o Teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTponbHas pabota mo teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paruIBl MPUMEHUMOCTH
28 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubnuorexa [JOK
JJIEKTPOAUHAMUKHA U TIPUHLIUII https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEILHOCTH
29 [locTynarsl cnenuanbHOM Teopun bubnumoreka [IOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/c56105¢ch
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBal. [IpeobpazoBanus
90 Jlopenua. YciaoBue NpUUUHHOCTH. bubnmoreka [JOK
OTHOCHTEIIBHOCTD https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHNE
BPEMEHHU U COKpAIICHUE JTTHHBI
01 DHEprusi U UMITYJIbC bubnmnoreka [JOK

peﬂﬂTHBHCTCKOfI HJaCTHUILIbI

https://m.edsoo.ru/853a64fc
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CBs13b Macchl ¢ SJHEprueu u

92 HMMITYJIbCOM PEIATUBUCTCKON bubmorexa HOK
https://m.edsoo.ru/b6258ffa
YaCTULbl. DHEPrus MOKOs
93 PaBHOBecHOE TemIOBOE bu6nmoreka [JOK
W3Iy4YEHHUE https://m.edsoo.ru/f54035a5
bubmuoreka [JOK
o4 3axon eMetuenis Buna https://m.edsoo.ru/1c¢5{f752
95 I'unotesa M. [linanka o kBaHTax. bubmuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
%6 DHEprI M UMY TLC GOTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiT A. T bubnnorexa [JOK
CroneroBa. 3akoHbl poTordexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHne DUHIITEHA 17151
bu6mmoreka [{OK
98 dotorddekra. "KpacHas
https://m.edsoo.ru/01ef4556
rparuma” Gororddexra
99 Hasnenue ceera. Onbith [1. H. bubnmnorexa [JOK
JleGenena https://m.eds00.ru/64b4f966
. bubmuoreka [JOK
100 BoiHOBEIC CROMCTRA HACTHI https://m.edsoo.ru/f59cfcec
Bounsl ne bpons. JlnuHa BOIHbI
101 ne bpoilis u pazmepsl o0nacTu bubnnoreka [JOK
JOKAJIM3ALHH IBUKYLIEHCS https://m.edsoo.ru/5df8bafl
YaCTHUIIbI
102 KopnyckynspHo-BoaHOBOMI bubnuoreka [IOK
Jyanau3m https://m.edsoo.ru/8ccab62a
103 Judpakuus 371eKTpOHOB Ha bubnuorexa [JOK

KpucTajuiax

https://m.edsoo.ru/30dbal8¢
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Crneuunduka usmepeHuii B

104 Mukpomupe. COOTHOLIEHUS bubmmorexa [HOK
p P N https://m.edsoo.ru/65783dec
HeonpeaenéuHocrel [eiizendepra
bubmnoreka [IOK
105 P
CUICHHE rPaQuIecKiX 3axad https://m.edsoo.ru/e70195bd
" bubnuorexa [JOK
106 P
CUICHIE PACHETHBIX 3a1ad https://m.edsoo.ru/ee9b3182
KonTponbHas pabora no Temam:

107 "OcnoBel CTO", bu6mmoreka [{OK
"KopnyckynsipHO-BOJITHOBO# https://m.edsoo.ru/c3de891a
ayanusm"

OIBITEL 10 UCCIIEIOBAHUIO
108 cTpoeHus aroma. [Inanerapuas bubmorexa HOK
p ) P https://m.eds00.ru/312b750a
Mozenb aroma Pesepdopaa
bu6moreka [JOK
109 I1 b
OCTYIIATRI bopa https://m.edsoo.ru/404dfa%a

110 Buasl ciektpoB. CriekTp ypoBHE# bubnmoreka [JOK
3HEPTUU aTOMa BOJIOPOJa https://m.edsoo.ru/cf74bl 1a

11 CrioHTaHHOE U BBIHYKJEHHOE bubnuoreka [IOK
H3Iy4YEHHUE CBETA https://m.edsoo.ru/f945d85¢

bu6mmorekxa [JOK

112 J

asep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozens siapa

113 I'eiizen6epra-MBanenko. 3apsan u bubnuoreka [IOK
MacCOBO€ YMCIO sAapa. M30Tombl. https://m.edsoo.ru/34adaSde
PagnoakTuBHOCTH

114 3aKOH paJlnOaKTUBHOI'O pacraja. bubnuorexa [JOK

CBoiicTBa HOHU3UPYIOLIETO

https://m.edsoo.ru/aab98bef
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u3iny4yeHus. Bnusaaue
PaauOaKTUBHOCTH HA KUBBIE
opranusmsl. Jlo3umerpus

115

DHeprus cBA3U HyKJIOHOB B SIIpE.
Snepubie cunbl. Jledext macco
anpa. SInepHsle peakuum.
Snepubie peaktopsl. [Ipobiemsr
yIpaBIsieMOro TePMOsIEPHOTO
CHHTE3a. DKOJIOTUYECKUE aCTIEKThI
pa3BUTHUSA AACPHOMN SHEPreTUKU

bu6mmoreka [{OK
https://m.edsoo.ru/ff1758d0

116

Meroas! perucTpannuy u
UCCJICIOBAHMS DJIEMEHTAPHBIX
yacTul. OyHIaMEHTAIbHBIE
B3aUMOJIeUCTBUS. baproHsl,
ME30HBI U JICITOHBI.
[IpencraBnenune o CtangapTHOM
Mozenn. KBapk-TiItoOHHast MOJIEb
aJpOHOB

bu6mmoreka [{OK
https://m.edsoo.ru/1ac08a5b

117

®du3zuka 3a npeaenamu
CranpaptHoit mogenu. Témuas
MaTepus U TEMHasl SHEPTHUsL.
EnnncTBO DM3nueckoil KapTHHBI
Mupa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3BUTHA aCTPOHOMMUMH.
3HadecHUE ACTPOHOMUU

bu6mmoreka [JOK
https://m.edsoo.ru/ad73e145

119

[IpuMeHUMOCTD 3aKOHOB (DHU3HKHU
TSl OOBSICHEHUST TIPUPOTBI

KOCMHYECKUX 00BEKTOB. MeToIb1
ACTPOHOMUYECKHUX UCCIEAOBaHUIN

bu6mmoreka [IOK
https://m.edsoo.ru/39¢44028

78


https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

CoBpeMeHHBIC ONITHYECKUE

bubmnoreka [IOK

120 TEISCKOIBI, PaIHOTSIICCKOIIEI,
pa https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHMS
Bun 38é3nn0ro HeOa. Co3Besnus,
121 SIpKUE 3BE3/IbI, IVIAHETHI, UX buGnnorexa [IOK
p HEL, ’ https://m.edsoo.ru/aac588eb
BUIMMOE IBH)KEHHUE
Conneunas cucrema. ColrHIe.

122 CosnHeuHast aKTUBHOCTb. bubmuoreka [JOK
Ucrounuk sneprun CosHua u https://m.edsoo0.ru/22748eb4
3BE3/
3BE3bI, UX OCHOBHEIE

123 XapakTepUCTUKU. [luarpamMma bubnuoreka [IOK
"CrIeKTpaNIbHBIN KIIAacC — https://m.eds00.ru/42169944
CBETUMOCTE"

124 3Be3/IbI TIIaBHOM bu6mmorekxa [{OK
MOCJICIOBATEIIBHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3.

CoBpeMEHHBIE MPENICTABICHUS O
bu6mmoreka [IOK
125 MIPOUCXOXKICHUHU U SBOJIIOLUU
. https://m.edsoo.ru/d09da494
CoiHna u 3B€31. DTalbl JKU3HU
3BE3]1
Mnuneunsiii [1yTe — Hama
bu6mmoreka [IOK
126 I'anaktuka. THUIIBI raTaKTHK.
. https://m.edsoo.ru/7cd10a0a
U&EpHbie AbIPHI B iApax rajlakKTUK
Bcenennas. Paciuupenue
127 Bcenennoii. 3akon Xa00i1a. bu6mmoreka [JOK

Teopus bonpmoro B3peIBa.
PenukToBoe n3inyueHue

https://m.edsoo.ru/3dbdf0d2
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128

MacmtabHasi CTpyKTypa
Bcenennoii. MeraraigakTuka

bu6moreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npooiaembl
ACTPOHOMHHU

bubmuorexa [JOK
https://m.edsoo.ru/d37d9ffe

130

DuU3NYECKU MPAKTUKYM 110 TEME
"HccnegoBaHre MarHUTHOTO ITOJIS
IMOCTOSSHHBIX MAarHUTOB' MJIM
"UccmenoBaHue CBOMCTB
dbeppomMaruHeTUKoB" UIN
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHWTa Ha PaMKy C
TOKOM"

bubmuoreka [JOK
https://m.edsoo.ru/67361aef

131

DuU3HYECKUH IIPAKTUKYM I10 TEME
"N3mepenue cuibl AMiiepa" nim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AMriepa OT cuJibl TOKa'" UITN
"OnpeneneHne MarHuTHOM
WHAYKIIMHA HA OCHOBE U3MEPEHHUS
cuibl Ammnepa”

Bbu6moreka [JOK
https://m.edsoo.ru/fcae91e9

132

Pu3HUECKU IPAKTUKYM I10 TEME
"HccnenoBanne SBICHUS
3JIEKTPOMArHUTHON MHIYyKIMKU"
unu "OnpeneneHue UHAYKIUNA
BUXPEBOTO MarHUTHOTO MoJs"

https://m.edsoo.ru/c36658da

133

Pu3HYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue ABJICHUS
camouuaykiuu'" wim "COopka
MOJIEJIH JIEKTPOMarHuTHOTO
reseparopa”

bu6mmoreka [{OK
https://m.edso00.ru/b8fb6391
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134

Pu3NUeCKU NIPAKTUKYM I10 TEME
"U3mepenue neproa CBOOOTHBIX
KOJIEOAHHMH HUTSHOI'O U
NPY>KUHHOT'O MassTHUKOB"

bu6mmoreka [{OK
https://m.edsoo.ru/5d159d35

135

®u3HYECKUN IPAKTUKYM 110 TEME
"[IpeobpazoBanHme SHEPTUU B
Mpy>KMHHOM MasiTHUKe"

Bbubmmoreka [JOK
https://m.edsoo.ru/a28026bd

136

DuU3NUECKU IPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4epe3 MOCIIeI0BATEIbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIIKy ¥ pe3ucTop' Win
"UccnenoBanue paboOThI
HMCTOYHHMKOB CBETA B LICTIH
NEepEMEHHOT0 ToKa"

bubnnoreka [IOK
https://m.eds00.ru/89dc2d90

137

®u3HUECKU IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOH
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

PuU3HYECKUN IPAKTUKYM I10 TEME
"N3mepenue nokasarens
MPEJIOMIIEHUA CTEKIA" WIN
"I[Tonyuenne n300pakeHHs B
CHUCTEME U3 IUIOCKOTO 3epKaia U
JUH3b"

bubmnoreka [IOK
https://m.edso0.ru/42569¢eal

139

Pu3HYECKUI IPAKTUKYM I10 TEME
"HccnenoBanne 3aBUCHMOCTH
(OKYCHOTO pacCTOSIHUS OT
BEIIeCTBA (Ha MPUMEpPE KUIKUX
auH3)" unu "M3mepenue

bu6mmoreka [IOK
https://m.eds00.ru/b879{b3f
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(OKYCHOTO PaCCTOSTHHS
pacceuBarouUX JUH3"

140

Du3NUECKU IPAKTUKYM 110 TEME
"HaoOmonenue nudpakuuu,
UHTEPPEPEHIINN U TTOJISIPU3AIHA
ceera"

bu6nmoreka [JOK
https://m.edsoo.ru/8b7ac737

141

Du3NUECKU IPAKTUKYM I10 TEME
"OnpeneneHyue UMITyJIbca U
SHEPIUH PEISITUBUCTCKUX YaCTHUIL
(o doTorpadusim Tpexos
3apsKEHHBIX YAaCTHUI] B MATHUTHOM
noJie)"

bu6mmoreka [JOK
https://m.edsoo.ru/63756¢47

142

DuU3HYECKUH IIPAKTUKYM I10 TEME
"N3mepenue noctosiHHoM I lnanka
Ha OCHOBE HMCCJIEI0BaHUS
doTtorpdexra" nnm
"HccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA Ye€pPe3 CBETOAMUO OT
HanpsxeHus"

Bbu6moreka [JOK
https://m.edsoo.ru/eb91682

143

Pu3HUECKU IPAKTUKYM I10 TEME
"UccnenoBanue crnekTpa
Pa3peKEHHOr0 aTOMapHOTO
BOZIOPO/IA U U3MEPEHUE
noctosiHHoi Punbepra”

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

Pu3HYECKUI IPAKTUKYM I10 TEME
"UccnenoBanue paiioakKTUBHOTO
¢dboHa C UCTIOTB30BAHUEM
nosumetpa win "M3ydenue
HOIJIOIIEHHsI OeTa-4acTHIl

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6be
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aroMuaneM"

145

DuU3HUECKUH IPAKTUKYM I10 TEME
"HaOmtonenus 3BE€31HOTO Heba
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
IPWIOKEHUH I ONIPEAEIICHUS
MOJIO’KEHHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3ausi CeBepHOro noiayumapus
U sipKU€ 3BE311b1" WU
"HaOmonenus B Teneckon JIyHbI,
IJIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIIeHu#"

bu6mmoreka [{OK
https://m.edsoo.ru/1072021¢e

146

O00011IeHNE U CUCTEMATH3ALUS
3HaHuil. Pone ¢pusuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHON B
ATUYECKOH cdepax NesTeTbHOCTH
geJoBeKa

bubmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O06o0011eHNEe U cUCTEeMaTU3aLUS
3HaHuil. Ponb 1 MecTo ¢pu3nku u
aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHOU KapTHHE MHpa

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

148

O000I11IeHNE U CUCTEMATH3ALMS
3HaHuil. Ponb ¢pusndeckoit reopun
B ()OPMHUPOBAHUU TPEACTABICHUI
0 (hu3MYEeCKON KapTUHE MUPA,
MeCTO (PU3HUECKON KapTUHBI MUpa
B 00LIEM psiTy COBPEMEHHBIX

bubmuoreka [JOK
https://m.edsoo.ru/e7d400f4
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C€CTCCTBCHHO-HAYYHBIX
MPEJCTABICHUI O MPUPOJIE

149 O06o001IeHre U CUCTEMaTH3aIHS bubmuorexa [JOK
3gaHu# mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O000I11IeHNE U CUCTEMATH3AIUS bu6mmoreka [JOK
3HaHuH 1o TeMme "KuHemaruka" https://m.edsoo.ru/4e31b507
151 O06o00mIeHNEe U CHCTEMAaTH3aIIH bubmuoreka [JOK
3HaHui no reme "JnHamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHNE U CUCTEMATH3ALIIS Eu6 LOK
. HOJINOTEKA
152 sgaHui 1o teme "CraTuka
" https://m.edsoo.ru/3cca482¢
TBEPJIOTO TeJa
O000I11IeHNE U CUCTEMATH3ALMS Eu6 1OK
. HOIMoTEKA
153 3HAHUH 110 TeMe "3aKOHEBI
" https://m.edsoo.ru/32a4d1a0
COXpaHEHHUS B MEXaHUKE
O00011eHre U CUCTEMAaTU3ALIIS
154 3HaHuM Mo Teme "OCHOBBI bu6mmoreka [{OK
MOJIEKYJIIPHO-KMHETUYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
O00011eHNe U CUCTEMAaTU3 AL
155 3HAHUU MO TeME bu6mmoreka [IOK
"Tepmoaunamuka. TermnoBsie https://m.edsoo.ru/c63f7¢10
MAaIIIuHEI"
O0600I11IeHNE U CUCTEMATH3AIMS
156 3HaHU Mo Teme "ArperatHble bubnuorexa [JOK
cocTogHus BenlecTsa. Pa3oBEIe https://m.edsoo.ru/1d36b5b1
nepexoanl"
157 O06o001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK

3HaHUH 10 TeMe "DIEeKTPpUIECKoe

https://m.edsoo.ru/3bf0def9
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rmose"

O00011IeHrE U CUCTEMATU3ALIHS

158 3HaHu# 110 Teme "I1oCTOSIHHBINI Bubmorexa TOK
. " https://m.edsoo.ru/71453ee6
NEKTPUUECKUIN TOK
O0001IeHrEe U CUCTEMAaTU3ALIHS
159 3gaHui o teMe "Toku B bubmmorexa LOK
" https://m.edsoo.ru/3d40077a
pa3IMYHBIX Cpeaax
O00011eHre U CUCTEMAaTU3ALIHS
. " bu6mmoreka [IOK
160 3HaHUH o TeMe "MarauTHoe
" https://m.edsoo.ru/3b4c06ae
oJe
PesepBHrblil ypok. O000111€HIE U
161 CI/ICTI;MaTI/IS’c}l,pI/IH 3HAHUH 110 TEME buGnnorexa [IOK
" I " https://m.edsoo.ru/053e2248
DneKkTpoMarHuTHas UHAYKITUS
PesepBHrblil ypok. O000111€HIE U
162 CI/ICTI;MaTI/BZpI/ISI 3HAHUH 110 TEME bubmmorexa [IOK
H https://m.eds0o.ru/d63 10bfd
"Mexannyeckue Koneoanus"
PesepBurblii ypok. O000111€HIE U
163 CI/ICTzMaTI/BZpI/ISI 3HAHUH 110 TEME bubnmnorera [IOK
" H | https://m.edsoo.ru/5e2bb83d
DIEeKTPOMArHUTHEIE KOJICOaHUS
PesepBHbIif ypok. O6001ICHNE H
L64 cUCTeMAaTHU3aIys 3HaHUH 10 TeEME bu6mmoreka [IOK
"MexaHU4YeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHUTHbIE BOIHBI"
Pe3epBubli ypok. O000ImIEHNE U
P P . bu6mmoreka [{OK
165 CHUCTEMAaTH3alMs 3HAaHUH 110 TEME
" " https://m.edsoo.ru/52ad1603
OnTuka
166 PesepBHeIit ypok. O0o0mIcHNE 1 bubnmoreka [JOK

CHUCTEMaTUu3aluAa 3HAHWM 110 TEME

https://m.edsoo.ru/5beclc65
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"OcnoBer CTO"

PesepBHelit ypok. O6o0eHue 1

167 CHUCTEMAaTH3aLMS 3HAHUH 10 TEME ) bubmuorexa [JOK
"KopmyckyisipHO-BOJTHOBOM https://m.edsoo.ru/f7¢59d38
nyanusm"

PesepBurlii ypok. O000111€HIE U

168 CI/ICTIe)MaTI/BZpH;{ 3HaHI/H7IIlI 10 TEME 1 bubnmorexa [IOK

" H " https://m.edsoo.ru/1f511654
dusuka atoma
PesepHbIii ypok. O6001IeHNE T

169 cUCTeMAaTHU3aIys 3HaHUH T10 TeEME 1 bu6mmorekxa [JOK
"®u3nKa aTOMHOTO s1/1pa U https://m.eds00.ru/905¢5¢ce0
3J€MEHTapHbIX YacTull"

Pe3epBublii ypok. O0001IEHNE U
P P ill bu6mmoreka [{OK
170 CHUCTEMAaTH3alMsl 3HAaHUH 110 TEME 1
https://m.edsoo.ru/2bffb94c
"DneMeHThl acTpoPu3uku"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kox
NpoBEPsSIEMOro
pe3yabTarTa

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero oopasoBanusi

JleMOHCTpHpOBaTh Ha MpPUMEPAX POJib U MecTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM Hay4HOI KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKU
Y TEXHOJIOTUM, B MPAKTUYECKOU EATETbHOCTH JIFOIeH

10.2

YuuThIBaTh TPaHUIBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJENICH:
MaTepuaabHas TOYKa, MHepLuaibHas cucTeMa OTCYETa, adCOIOTHO TBEPAOE
TEJO, WCANIbHBIN ra3; MOJEIU CTPOCHUS ra3oB, KUAKOCTEH U TBEPIBIX Te,
TOUYCYHBIN ANIEKTPUUECKUI 3aps]l — P pelIeHnH (PU3HUECKUX 3a7a4

10.3

Pacno3naBate ¢uznveckue sBaeHUs (IIPOLECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB ~MEXaHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA U DJCKTPOJAMHAMHMKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE MaJeHHE Tell, MABMKEHHE I10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE KHUJKOCTeH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel
Opyd HarpeBaHuM (OXJIQXKJIEHHM), TEIJIOBOE paBHOBECHE, HCIApPEHUE,
KOHJICHCAallUs, IUIaBJICHNE, KPUCTAJUIM3alMsl, KUIIEHUE, BIAXXKHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBSI3b
MeXy IapaMeTpaMH COCTOSIHMSA ra3za B M30Ipolieccax; dJIEKTPU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHUE, UCTOIB3Ys (DU3MUECKHUE BEIUYHHBIL:
KOOpJIMHATA, MyTh, MEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CUia,
UMIYJIbC Tella, KWHETHUYECKas OSHEPrus, NOTCHIUAIbHAS OJHEPTus,
MEXaHW4YecKass paboTa, MeXaHW4YecKas MOIIHOCTh, TIPH OIHCAHUU
MPABWJIBHO TPAKTOBATh (PM3MUYECKUN CMBICT UCIOIB3YEMBIX BEIUYHH, HX
0003HaUYCHHUsSI W EIUHUIIBI, HaXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETUUUHY C IPYTUMHU BeTMYUHAMU

10.5

OnuceiBaTh U3yYEHHbIE TEIUIOBbIE CBOICTBA TEl W TEIJIOBBIE SIBICHUSA,
UCHOJB3YS (PU3MUECKHE BEIMYMHBI: JaBJICHUE rasa, TeMIeparypa, CpeaHss
KUHETHYecKast SHEeprus Xa0THUYECKOTO JIBUKECHUSI MOJIEKYI,
CpPEIHEKBAJIpaTU4YHAsI ~ CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpEHHSIsI JHeprusi, paboTa raza, Kod(pQUIMEHT MOJIE3HOTO EHCTBUS
TEIUIOBOTO JABHUTraTeNsl; IPU OMMCAHUU MPAaBUIbHO TPAKTOBATH (PU3NUYECKUN
CMBIC]I UCIIOJIb3YEMbIX BEIMYUH, UX OO0O3HAYEHMs U €IMHHUIbI, HAXOJIUTh
(dopMyIIbl, CBS3BIBAIOIIME TaHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMH
BEJIMYHMHAM

10.6

OnuceiBaTh HN3YYUCHHBIC QJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA u
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AIIEKTpUYECKUE SIBJIEHUS (TPOLECChl), UCMOIb3Ys (PU3MUECKUE BEIUYUHBDIL:
NEKTPUUECKUI 3apsifl, AJIEKTPUUYECKOE TMoJIe, HANpsKEHHOCTh I0JIA,
HOTEHIIMAJ, Pa3HOCTb MOTEHLUAJIOB; IIPU OIUCAHUU MIPABUIBHO TPAKTOBATh
(bu3nueckuil CMBIC UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYECHUS U €IUHMLIBI;
yKa3bplBaTh (HOpMyJibl, CBSA3BIBAIOIIME JAHHYI (U3NYECKYIO0 BEIMYUHY C
JpYTMMH BETMYMHAMHU

10.7

aHAIM3UPOBATh (PU3NYECKUE MPOLIECCHl U SBJICHUS, UCIIONB3Ys (hU3HUECKUE
3aKOHbl M TPUHIUIBL: 3aKOH BceMHupHOro tsarotenus, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW HHEPrHH, 3aKOH COXpPaHEHUs
UMIYJbCA, NPUHLMUI CYNEPHO3UIMH CHJ, NPHUHLHUI PaBHOMpPABUS
WHEPLHATBHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO
CTPOEHMS BEIIECTBA, IAa30BbIE 3aKOHBI, CBSI3b CpPEAHEM KHUHETHYECKOU
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C aOCONIOTHOM TeMIlepaTypou,
NEepBbI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHECHHUS OSJICKTPUICCKOTO
3apsiaa, 3akoH KyioHa; mpu 3ToM pasziuuaTh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKECHHE U yCIIOBUS (TpaHHUIIBI, O0JIACTH)
MPUMEHUMOCTH

10.8

OOBSICHATb OCHOBHBIE TNPUHIUIBI JEHUCTBUS MAallUH, HOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB; pa3inuyaTh  yCIOBUS HMX  0€301acHOro
UCIIOJIb30BaHUS B IOBCEIHEBHOM KU3HU

10.9

Brinonaarte OKCIICPUMCHTBI I1I0 HCCICAOBAHUIO (1)I/I3I/I‘IGCKI/IX SIBJICHUU U
IIPOLIECCOB C MCIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHUH; IIPU 3TOM
dbopmynupoBaTh mpodiemMy (3a7ady) U THIOTE3y YU4eOHOTO HKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKESHHOTO 000PYIOBaHHUS, MPOBOIUTE OTIBIT
U GOpPMYJIUPOBAThH BHIBOJIBI

10.10

OcymiecTBasATh TpsSIMbIE M KOCBEHHbIE M3MEpEHUs (DPU3UYECKHX BEIUYUH;
Py 3TOM BBIOMPATh ONTUMAIBHBIA CHOCOO0 HM3MEpPEHHs] W HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHHUN

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXIY (U3NYECKMMU  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM IIPAMBIX HW3MEPEHHUM; IPU OTOM KOHCTPYMPOBAaThH
YCTaHOBKY, (DUKCUPOBaTh  pe3yJbTaThl  IOJYYECHHOH  3aBUCHUMOCTHU
¢u3nUecKux BENUYMH B BUAE TaOMMI U TpaduKOB, JeNaTh BBIBOJBI IO
pe3yapTaTaM UCCIEA0BAHUS

10.12

ColGmonath npaBuiia 0€30MacHOTO TPyAa MPU MPOBEJACHUH HCCIIETOBAHUI B
paMKax y4yeOHOTO SKCIIEpUMEHTa, Y4eOHO-HUCCIIEI0BATEIILCKOW M TPOSKTHON
JACATCIIbPHOCTHU C HUCIIOJIB30BaHHUECM HU3MCPUTCIIbHBIX YCTPOﬁCTB n
71a00paTOPHOTO 000PYTOBAHHS

10.13

Pemare pacu€THBle 3a7aud C SBHO 3aJaHHON (U3MYECKOW MOJICTIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAIM3a YCIOBUS
3a/1a4 BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3NUECKHE BEIUIMHBI
U QopMyIbl, HEOOXOAMMBIE NSl €€ pEeIIeHUs, MPOBOJUTH PacUEThl W
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAUCHHS (PU3MUECKOM BEIIMUYMUHBI
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10.14

Pemate KaueCTBCHHBIC 3a/1auu: BBICTpPaNBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO IIEMOYKY pACCYKJIEHUH C OMOpOd Ha H3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  mpH  peHIEHMHM  y4eOHBIX  3aJady  COBPEMEHHBIC
WHQOPMALIMOHHBIE  TEXHOJIOTUW  JJIsi  TIOWCKa, CTPYKTYPHPOBaHUS,
UHTEpIpETallud U TPEACTaBICHUS Yy4yeOHOW U Hay4HO-TIOMYJISpHON
uHbOpMallMK, TONYYEHHOM M3 pa3IUYHbIX HCTOYHUKOB; KPUTUYECKU
aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMaLIHIO

10.16

[IpuBoAMTH IpUMEPHI BKJIAIa POCCUUCKUX H 3apyO0eKHBIX yUEHBIX-(DU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHHE TIPOLECCOB OKPYXKAIOUIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHN

10.17

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B IMOBCEIHEBHOW KU3HU
s obecriedeHuss Oe30macHOCTH Tpu  obOpalieHun ¢ npubopamu U
TEXHUYECKHMHU YCTPOMCTBAMH, IJISI COXPAHECHHUsS 3J0POBbS U COOJFOJICHHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY’KaroIel cpere

10.18

PaGoraTte B rpymme C BBIIOJHEHUEM PA3UYHBIX COIMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PaCIpelesaTh 00S3aHHOCTH U
MJIAaHUPOBATh JCATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aJCKBATHO
OLCHMBATH BKJIad KaXJI0ro H"3 YYAaCTHHUKOB TIpyHIiibl B PCHICHUC
paccMaTpuBaeMoi mpoOIeMbl

11 KIIACC

Kox
NPOBEPSIEMOro
pe3yJbTara

11.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHEro 001ero 06pa3oBaHus

JleMOHCTpHpOBaTh Ha MpPUMEPAX pPoJib U MecTO (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOI HayYHOU KapTHHBI MUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU
U TEXHOJOTHUW, B MPAKTHUECKOW NEATETbHOCTH JIIOACH, LIENTOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MHUpa

11.2

YauTeIBaTh I'paHULlbl TIPUMCHCHHUSA HW3YYCHHBIX (bHSPI‘{eCKI/IX Moneneﬁ:
TOYECYHBIN 3J'ICKTpI/I‘IeCKI/II71 3apsan, sACpHasds MOJCIb aToOMa, HYKJIIOHHAasd
MOZCIIb aTOMHOTI'O s[pa ITpU pCHICHUN (I)I/IBI/I‘-ICCKI/IX 3aga4

11.3

Pacnio3naBath ¢usnueckue sBaeHus (Mporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB  IEKTPOJAMHAMUKUA M KBAaHTOBOW (DU3MKH: 3IIEKTpUUYECKas
IPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHMUYECKOE, MarHUTHOE AECHCTBUS
TOKa, B3aUMO/JICIICTBHE MAarHUTOB, 3JIE€KTPOMAarHUTHas: HHAYKLUS, JeiicTBHE
MarHMTHOTO II0JII Ha IPOBOJHUK C TOKOM M JABIXKYIIMHCA 3apsm,
AJIEKTPOMAarHUTHbBIE Kose0aHus u BOJIHBI, IPSIMOJIMHENHOE
pacrpoCcTpaHEHHE CBETa, OTPAXKEHHE, IPEIOMIICHHE, HWHTEepPEepeHIINs,
TUQpakus W MOJISIPU3AIMs CBETa, AUCIEPCUs CBETa, (OTOIEKTPUICCKUNA
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abdext (horoaddexT), cBeToBOE NaBiICHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  €CTeCTBEHHas W  HCKYCCTBEHHas
palnOaKTUBHOCTh

11.4

OnuceiBaTh M3y4YEHHbBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAUMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  sBJIEHUS  (IPOLECCHI), HCHOJIB3ys  (U3HUECKUe
BEJIMYMHBL: NIEKTPUUECKUI 3apsil, CHJIa TOKA, JIEKTPUUYECKOEe HaMpsKEHHUE,
JJIEKTPUUYECKOE CONPOTHUBIEHHE, pa3HocTh mnoteHuuanos, OJC, pabora
TOKa, MHIYKIMS MarHUTHOrO mojs, cuwia Awmmepa, cuna JlopeHua,
MHAYKTUBHOCTb KaTYyILIKH, 3HEPTUs JIEKTPUUECKOIO0 U MAarHUTHOIO IOJIEH,
HepuoJl U 4acToTa KoyiebaHui B KoiebaTeIbHOM KOHTYpE, 3apsjl U CHuiia
TOKA B TpOIECcCEe TapMOHUYECKHX 3JCKTPOMArHUTHBIX  KOJEOaHHIA,
(oKycHOE pacCTOSHME U OINTHYECKass Ccuja JIMH3bI; [pPU OINHUCAHUU
IPAaBWIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, HX
0003HaYeHMsSI U EAUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOLIUE JIaHHYIO
(GU3UUECKyI0 BEIMUMHY C IPYTMMHU BEeJIMYMHAMU

11.5

OnuchiBaTh M3y4YCHHBbIE KBAHTOBBIE SBJICHHS W MPOIECCHI, HCIOIb3YS
(bu3nYecKue BETUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JIJTHHA BOJIHBI
U 4YacToTa CBETa, SHEPrus W HMIyJIbC (POTOHA, Mepuoj mojaypacrnana,
SHEpPrusi CBA3M AaTOMHBIX SJE€p; MPU ONHMCAHWU IPABWIBHO TPAaKTOBATh
(bu3nYECKUl CMBICIT HUCTIONb3YEMbIX BEIMYUH, UX 0003HAUCHUS U €AUHMUIIBI;
yKa3bIlBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MUECKYIO BEIUYUHY C
JPYTUMH BETUYMHAMHU, BHIUUCIISTH 3HAUeHNE (PU3UYECKON BETUIMHBI

11.6

AHanu3upoBath (pU3NUECKHE MPOLIECCHI U SBIEHUS, UCHOb3Ys (PU3NUECKUE
3aKOHbl W TNPUHOMIBL: 3akoH OMa, 3aKkoHBl IOCIEA0BaTEIbHOIO U
HapajIeNIbHOTO COEAMHEHUs MTPOBOJHUKOB, 3aKoH JIxoyist — JleHna, 3akoH
3JIEKTPOMArHUTHOM MHJIYKIHH, 3aKOH MPSMOJIMHEHHOTO PacHpOCTpaHEeHUs
CBETa, 3aKOHbl OTPAKEHUsI CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPaBHEHUE
OnHmreiina ang  QoTosddexra, 3aKOH COXpAaHEHHS HHEPIUH, 3aKOH
COXpaHEHHUs MMITYJIbCa, 3aKOH COXPAHEHUs 3JIEKTPUUECKOIo 3aps]a, 3aKOH
COXPaHEHMs MAacCOBOIO 4YHCla, IOCTYNaThl bopa, 3aKOH pajinOaKTHBHOTO
pacmaja; IpU 3TOM pa3iauyaTh CIOBECHYH0 (DOPMYJIUpPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaX€HHWE M ycjoBHs  (TpaHHIbI,  00JacTH)
IPUMEHUMOCTH

11.7

OrmpenensaTb HampaBiI€HUE BEKTOpPAa HWHAYKIMKA MarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia

11.8

CTpouTh M OINHCHIBATh M300PAKECHHE, CO3/aBAEMOC IUIOCKHUM 3EPKajoM,
TOHKOH JTUH30U

11.9

BBITIONTHATE 3KCHIEPUMEHTHI 10 HMCCICAOBAHUIO (DU3MYCCKHUX SBICHHHA W
MPOIIECCOB C UCIOIB30BAHNUEM TPSMBIX M KOCBEHHBIX H3MEPEHUI; IPU ITOM
dbopmyaupoBaTh podieMy (3a7ady) U THIOTE3y YU4eOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pYyIOBaHMUs, IPOBOIUTH OIBIT
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1 GOpMYJIMPOBATH BBIBOJIBI

11.10

OcymiecTBiATh NpsSMble M KOCBEHHbIE M3MEpPEHUs (PU3NYECKHX BEIUYUH;
Py 3TOM BBIOMpATh ONTUMAIBHBIA CHOCOO0 HM3MEpPEHHs] U HCIOJIb30BaTh
WU3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBHCHMOCTH  (DU3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSMBIX U3MEPEHUil; IpU 3TOM KOHCTPYHUPOBaTh YCTaHOBKY, (PUKCHPOBATh
pe3yJabTaThl TOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BHUJE
TaOIUI U TpaUKOB, A€TaTh BBIBOABI 110 Pe3yJIbTaTaM UCCIIET0BAHUS

11.12

CobmoiaTh mpaBuiia 6€30MacHOro Tpyaa IpU MPOBEICHUN UCCIIEIOBaHU B
pamKax y4eOHOro 3KCIepuMeHTa, yueOHO-UCCIIeI0BATeIbCKON 1 MPOESKTHON
JEATETbHOCTH C  HUCIOJb30BAHUEM  HM3MEPUTENBHBIX  YCTPOWCTB U
71a00paTOPHOTO 000PYTOBAHUS

11.13

Pemate pacu€THBle 3amauud ¢ SBHO 3aJaHHON (U3HYECKOW MOJIETIBIO,
UCHIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUIBI; HA OCHOBE aHAJIMU3a YCIOBUS
3aauM BBIOUPATh (PU3UUECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIUYMHBI
U Qopmynbl, HEOOXOAWMBbIE sl €€ pelIeHUs, MPOBOJUTH pPacuérhl U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHHS (PU3NUECKON BETHUNHBI

11.14

Pemats KauyeCTBEHHbIE 3aJauu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMOYKY pPACCYKJIEHUH C OMOpOd Ha H3y4YCHHbBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

11.15

Hcnonp3oBaTh  Hpu  pelmIeHUH  y4eOHBIX  33Jad  COBpPEMEHHbIE
UHGOPMALlMOHHbIE  TEXHOJOTHMM  JUId  IIOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpNpEeTallud M MPEeACTaBIeHUs Yy4eOHOW U HAay4HO-IOMYJIIPHON
UHQOpPMALIMK, NOJYYEHHOM U3 pa3iIMyHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIU3UPOBATh MOJIy4yaeMyto HHPOPMALIUIO

11.16

06’I)$ICH$ITI) HpI/IHHI/IHI)I IlefICTBHSI MallluH, HpI/I60p0B U TCXHHUYCCKUX
YCTPOWCTB; pa3nuyaTh yCJIOBHS WX 0€30MaCHOTO WCIOJb30BaHUS B
IOBCEIHEBHOM XKU3HU

11.17

[TpuBOANTE PUMEPHI BKJIaJa POCCUHCKUX U 3apYOEIKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHN

11.18

Hcnonb30BaTh TEOpeTHUYECKHE 3HAHUS MO (pU3MKe B MOBCEAHEBHOM >KU3HU
uis  obecriedeHuss Oe30macHOCTH TNpu  obOpalieHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOICTBaMH, JUIsI COXpPAHEHUS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MOBEJICHHSI B OKPY’KaloLEel cpefie

11.19

PaGoTate B rpynme C BBINOJIHEHUEM PAa3JIMYHBIX COIMAIBHBIX DPOJICH,
TUTAHUPOBATh PabOTy TPYIIBI, PALIMOHAIBHO PaCIpelesaTh 005S3aHHOCTH U
IJIAaHUPOBAThL JACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aJICKBATHO
ONCHUMBAThL BKJIaZd KaXJI0ro H"3 YYAaCTHHUKOB TIpyHIiibl B PCHICHUC
paccMmaTpuBaeMoil mpoOIeMbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Kox nposepsiemoro

pasaejia 3JEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHUW A

1.1

®usznka — Hayka o npupone. HayuHele meTonbl
MIO3HaHMS OKpY’Karolero Mupa. Ponb skciepumenTa
U TEOpUHM B IIpoLecce IO3HAHUSA IPHUPOJBIL.
OKCIepUMEHT B (pU3UKe

1.2

MopnennpoBanue ¢uznyeckux  SBJICHUM u
npoueccoB. Hayunble runoressl. ®usnueckue
3aKOHBI M Teopuu. I'paHuMIBl NTPUMEHMMOCTH
¢u3ndeckux 3akoHOB. [IpMHIMII COOTBETCTBHSL.
Pore u wMecto ¢usuku B (popMupOBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MUpa, B
IIPaKTUYECKOU NEATEIbHOCTH JIFOIEH

MEXAHHWKA

#i#HPariiHKMHEMATHUKA

2.1.1

Mexannueckoe — nBwkeHue.  OTHOCUTENBHOCTH
MexaHuueckoro JaBmkeHus. Cucrema oTcuéra.
Tpaexropus

[lepemerienue, CcKOpocTb (CpedHsisi  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOMN
TOYKH, UX TMPOEKIUU Ha OCU CHUCTEMbI KOOPAMHAT.
CrnosxeHue nepeMeleHnii U CI0KEeHHe CKOPOCTel

2.1

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
nBrkeHue. ['paduku 3aBUCUMOCTH  KOOpAMHAT,
CKOPDOCTH, YCKOpPEHHUS, IIyTH M IEepEeMELICHUs
MaTEepHUaIbHON TOUKH OT BPEMEHU

CBoOogHOe majieHne. Y CKopeHue CBOOOTHOTO
HagcHUs

2.15

Kpusonunueiinoe JBUKCHHUE. PaBHOMEpHOE
JBHXXCHHUC MaTepHaHLHOFI TOYKHU TI0O OKPY’KHOCTH.
VYrioBas CKOpOCTb, JUHEHHAsA CKOpOCTh. llepron u
yacToTa. LleHTpocTpeMUTENBHOE YCKOPEHHE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETDP, ABUKCHHC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICPpCAadn

[TpakTnueckue paboTel. M3mepeHne MrHOBEHHOM
ckopocTH. HMccnenoBaHne COOTHOIIEHUS MEXKIY
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My TSIMU, MPOHJICHHBIMU TEJI0M 3a
MIOCJIEIOBATEIbHbIE PABHBIE MPOMEXKYTKH BPEMEHU
IIpU PABHOYCKOPEHHOM JIBMKEHUU C HA4YaJIbHOU
CKOpPOCTBbIO, paBHOW HyN0. W3yueHue ABMKEHUS
LIapuKa B BA3KOM XUAKOCTU. M3yueHue IBHXKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

##HPar# JUHAMUKA

2.2.1

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3ak0H HprotoHa. lHepuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHiun cynepno3uiuu cuil

223

Bropoii 3akoH HproTOHA 1711 MaTepUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HpIOTOHA 11 MaTepHaIbHBIX TOUEK

224

3akoH BceMHUpHOTO TiAroteHus. Cuina TSKECTH.
[lepBas kocMuueckasi CKopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUs
CKOJIb)KEHUSI U cuiia TpeHus nokosd. KoapounueHt
Tperust. Cuiia CONpOTUBIICHUS MPU JBUKEHUH Tela
B )KMJIKOCTH WJIU ra3e

2.2.7

HOCTyHaTCHBHOe n BpamaTCJIbHOC ABHUKCHUC
a0COJIIOTHO TBEPJOTO TeJa

2.2.8

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalllCHHUS.
[1meyo cunbl. YcnoBus paBHOBECUS TBEPAOIO TEja B
HUCoO

229

TexHuueckne ycTporuCTBa: MOAINUITHUKH, JBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[MpakTudeckrie paboThl. M3yueHue  JBHIKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AeHCTBHEM
HECKOJBKUX cHil. McciaenoBaHue 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HHUKAaOIUX B JehopMupyeMoit
NpYyXUHE U PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. MccrnenoBanue yciaoBUN paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

2.3

###H#Part###3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

Nmmynsc MaTepuajibHOM  TOYKH, CHUCTEMBI
MaTepHUalbHBIX TOYEK. MIMITyJIbC CUIIBI M U3MEHEHUE
HMITYyJIbCa TeJla

232

3akoH coxpaHenus uMmiyibca B MCO. PeaktuBHOE
JIBUKEHUE

233

PabGora cunbl
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234

MOoOIIHOCTh CHJIBI

235

Kunerndeckass »Hepruss MaTepHUaIbHOW TOYKH.
TeopemMao KMHETUYECKOW SHEPIUU

2.3.6

[TorennmansHas sHeprus. [loTeHIManbHasT YHEPTUs
YIPYTro nehopMUpOBaHHOM TIPY>KUHBI.
[ToTenuuanpHas SHEPTHUS Tela BOJIM3H OBEPXHOCTH
Semin

2.3.7

IloTeHnmanbHBIe ¥ HENOTCHIHMAIbHEIC CHIIBI. CBS3b
pa6OTBI HCIIOTCHIOUAJIBHBIX CHJI C HW3MEHCHHEM
MEXaHUYeCKOM OQHCPIruM CHUCTCMBI TCII. 3akoH
COXpPAaHCHUA MEXaHU4YeCKOH SHEPTrUun

2.3.8

VYpyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue  yCTpPOMCTBA:  ABUKCHUE  PAkKeT,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

[TpaxkTrueckue padboTel. 3yueHne cBsI3u CKOpoCTen
Tel Mpu Heymnpyrom ynape. MccnemoBaHue CBS3U
paboThl CcHUIBI C UW3MEHEHHEM MEXaHHYeCKOM
SHEPruu Teja

MOJIEKYJIAIPHASA ©U3MKA U TEPMOJIMHAMUKA

3.1

##HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.1.1

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

Mopenu CTpoeHUs Ta30B, XUIKOCTEH M TBEPIBIX
Tedl U OODBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
STHUX MOJEIeH

3.1.3

Macca MOJIEKYJI. Komngectso BEILECTBA.
[TocrossuHass ABoraapo

3.14

TemmoBoe  paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISPHO-KUHETUYECKOW TEOPUU HJIeaTHLHOTO
rasa

AOcomroTHasi Temmeparypa Kak Mepa CpeaHeu
KHHETHYECKOU OHCPIrun TEIIJIOBOI'O ABHUKCHUSA
yactui] rasa. [llkana remneparyp KenpBuna

3.1.7

VpaBuenne Knaneiipona — MengeneeBa. 3akoH
JlanbToHa

3.1.8

I'a30BbBIC 3aKOHBI. I/ISOHpOHCCCH B MACAJIBHOM I'a3€ C
MNOCTOAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCpMa,
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n30xopa, n3odapa

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTueckue padoTsl. MI3mepeHre macchl Bo3ayxa
B KiaccHOM koMHare. VMcciieqoBanne 3aBHUCHMOCTH
MEXJly TMapamMeTpaMyd COCTOSIHUS Pa3peKEeHHOIrO
rasa

3.2

OCHOBbI TEPMOIMHAMUKA

3.2.1

TepmonuHamuueckas CHUCTEMA. Bnytpennsis
SHEPIUsl TEPMOJANHAMHUYECKON CHCTEMBI U CHOCOOBI
€€ U3MEeHEeHUs

322

KonunuectBo Ttemnmorel u  pabGoTta. BHyTpeHH:s
SHEPrusi OJJHOATOMHOTO UAEATBFHOTO ra3a

323

Bunanr TeIJIoTNepeIavuu: TETJIONPOBOAHOCTb,
KOHBEKIIUSA, W3TydeHue. TemIoéMKocTh  Tena.
VneapHasgd  TEIUIOEMKOCTL  BemiecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIIoNepeade

324

IlepBbli 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H30IIPOLECCaM.
['padmueckas nuHTepnperanus paboThl ra3a

325

Tenmnosrwie MAaIIIUHBI. [TpunIUIIBL JIEeUCTBUSA
TerioBbIX MamuH. [IpeoOpa3oBanusi SHEpPruu B
TEIUIOBBIX MammHax. KodpGuIueHT moe3HOTO
nevicteus (nanee — KI1J1) termoBoit Mmammuel. [yt
Kapno u ero KII/|

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTh
MpOLECCOB B MNpuUpoae. TeIuioBbIE JBUTATENM.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIIIOIHEPTETUKU

3.2.7

Texnuueckue YCTpOﬁCTBaZ ABUTAaTCJIb BHYTPCHHCTO
CropaHuys, OBITOBOM XOJIOOUJIBHUK, KOHAUIIUOHCD

3.2.8

[IpakTnueckue pabotel. M3mepenue ynenbHOI

TEIUIOEMKOCTH

33

#i##Par####AI'PEIATHBIE COCTOSAHUMA BEHIECBA. ®A30BBIE

ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u kKouaeHcauus. lcnapenue u
KUINEHWE. YJenpHas TemioTa MapooOpa3oBaHMUsL.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS

332

AOCoNIOTHAs U OTHOCUTENIbHAS BJIAXXHOCTh BO3TyXa.
Hacplimennslii nap

333

Teépnoe Ttemo. Kpucrammmueckue u amopdHbie
Tena. AHU30TPOIHUSI CBOMCTB KpUCTALIOB. JKumakue

Kkpuctayibl. CoBpeMEHHbIE MaTepHaIb
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IInaBnenne n KpHUCTaJlJIN3alys. VaenpHas TemiaoTa

334
riasnenus. Cyonumanus
3.3.5 YpaBHEeHHe TEII0BOTO OamaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUYEHUS
o COBPEMEHHBIX  MaTepuajoB, B TOM  4YHCIe
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue pabotel. M3mepeHue BIaXHOCTH
o BO3JyXa
4 OJIEKTPOAMHAMUKA
##HPar##IJIEKTPOCTATUKA
411 DneKkTpu3anusi Tell. JJeKTpudeckuid 3apsa. [IBa
o BHJIa DJIEKTPHUYECKHX 3aPsII0B
4.1.2 IIpoBOIHMKY, IUDIIEKTPUKH U IIOJIYIPOBOAHUKH
4.13 3aK0H COXpaHEHUS AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apa10B. 3akoH Kynona
DIIEKTpHYECKOe ToJie. HanpsxénnocTts
4.1.5 aneKTpuueckoro mnons. [lpuHnun cynepno3unuu.
JluHuK HanpsHKEHHOCTH JIEKTPUUYECKOTO MO
416 Pabora cui AIIEKTPOCTATUYECKOTO TOJIS.
o ITorenuman. Pa3HOCTh NOTEHIIMAIIOB
4.1 IIpoBOOHMKM W  IUIEKTPUKH B  IOCTOSHHOM
4.1.7 AIIEKTPUUYECKOM noJe. JusnexTpuueckas
IIPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATOpa. OHEPrusl 3apspKEHHOTO
KOHJIEHCAaTopa
TexHuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTaTUYECKAS 3aluTa,
o 3a3eMJIEHHE  DJIEKTPONpPUOOpPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 IIpakTHueckue paboTHI. N3mepenue
o 3IIEKTPOEMKOCTH KOHIEHCATOPA
HH##Par##H#IIOCTOSIHHBIN DJIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYILIECTBOBaHUS MOCTOSTHHOTO
4.2 421 aneKkTpuueckoro Toka. Mcrounuku Toka. Cuiia Toka.
ITocTossHHBINM TOK
4.2.2 Hamnpsoxenune. 3akon Oma a1 y9acTka 1enu
423 DneKTpuueckoe COIPOTHBIICHUE. VY nensHoe
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COIIPOTUBJICHUEC BCIICCTBA

4.2.4

HOCJ’IC[[OB&TCHBHOC, napajjiCJIbHOC, CMCIIaHHOC
COCAUHCHUC ITPOBOAHUKOB

4.2.5

PabGoTta snextpuueckoro Ttoka. 3akoH J[xoyns —
Jlenna

4.2.6

MOIHOCTB IEKTPUIECKOT0 TOKA

4.2.7

anekTpoaBwkymas cuna (manee — OJ[C) wu
BHYTPEHHEE COMPOTUBJICHHE HCTOYHUKA TOKa.
3akoH OmMma JUISL MOJIHOMN (3aMKHYTOM)
aNIeKTpUdecKoii rienu. KopoTkoe 3amMbIkanue

4.2.8

:‘)J'ICKTpOHHaH MMPOBOANMOCTD TBépI[BIX MCTAJIJIOB.
3aBHCUMOCTh COIIPOTUBJICHU MCTAl1JI0B oT
TCMIICPATYPhI. CBCpXHpOBOI{I/IMOCTL

4.2.9

OnekTpuueckuidi Tok B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[MomynpoBonuuku. CoOCTBEeHHAass W MpUMECHas
IIPOBOAMMOCTh IOJYNpPOBOAHMKOB. CBolcTBa p-n
nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUYECKUI TOK B 3JEKTPOJIUTAX.
DIIEKTPONUTHYECKAsE JUCCOLMAIUS. DIEKTPOIINU3

4.2.12

DJIeKTpUYECKU TOK B razax. CaMOCTOATENIbHBIN U
HECaMOCTOSITENIbHBIN  pa3psn. Pasnuunble  THUIBI
CaMOCTOSITENILHOTO pa3psaa. Monnus. [1na3zma

4.2.13

TexHu4eckue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocraT, UICTOYHHMKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE
IpUOOPHI, AJIEKTPOOCBETUTEIILHBIE IPUOOPHI,
TEPMOMETP COMPOTUBJICHMS, BAKyyMHBIH JIHOI,
TEPMHUCTOPBI u (hoTOpE3UCTOPHI,
MIOJIyTIPOBOXHUKOBBIM TMOJ, TaJbBaHUKA

4.2.14

[TpakTnueckue paboThl. l3ydeHune cmemaHHOro
COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uUCTOYHMKA TOKAa H  €ro
BHYTPEHHETO CONPOTHUBIICHUS. Habmonenue
AIIEKTPOJIN3A

11 KIIACC

Kon
pasjiena

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS
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OJIEKTPOAMHAMUKA

4.3

##HParH#MATHUTHOE I1OJIE. OJIEKTPOMATI'HUTHAA MHAYKIMA

43.1

IMocTostHHEIE MAarduThl. Bs3aumoneiictBue
[IOCTOSIHHBIX MarHUTOB

432

MarnuTtHoe nosie. BeKkTop MarHUTHOM HMHIYyKLIHH.
[IpuHnun cynepno3unuu. JIMHUM MarHUTHOM
MHAyKIuU. KapTuHa TUHUN MarHUTHON MHAYKUWH
I0JIS1 IOCTOSIHHBIX MArHUTOB

433

MarnuTtHOe 1oje NpoBOAHMKA ¢ TOKOM. KapruHa
JUHUM TOJS JUIMHHOTO MpPsIMOTO NPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHHUKA, KaTYIIKH C
TOKOM. OngsIT Opcrena. Bs3aumopeiictBue
IIPOBOJAHHUKOB C TOKOM

434

Cuia Amriepa, €€ MO/IyJIb ¥ HalpaBJICHHUE

435

Cuna Jlopenna, e€ Moaynb U HampaBlCHUE.
JIBr>KeHUEe 3apsyKEHHON 4YacTULbl B OJHOPOJIHOM
MarHuTHOM mose. PaGora cubl Jlopenna

4.3.6

SIBiIeHME DIEKTPOMArHUTHOM HHAYKIIUH

4.3.7

IToTok BeKTOpa MAarHUTHOM MHIYKIIUU

4.3.8

OJIC  wHAyKIMU. 3aKOH  3JIEKTPOMArHUTHOU
unaykuun Papases

4.3.9

Buxpesoe snexkrpuueckoe nosue. 9JC uHayKUIUu B
MMPOBOAHUKE, ABMXYIIEMCA IOCTYNATCJIBHO B
OAHOPOJHOM MAarHMuTHOM ITOJIC

4.3.10

IIpaBuno Jlenna

4.3.11

NunyktuBHOCTh. SABNeHne camounaykuuu. IJC
CaMOWHIYKITUU

4.3.12

9HepFI/I$I MAaramMTHOI'O ITOJIA KaTyIIKHU C TOKOM

4.3.13

3HeKTp0MaFHHTHO€ I10JIC

4.3.14

TexHnyeckue yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, JJIEKTPOABUTATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHULl, UHAYKLIHOHHAS [I€Yb

4.3.15

[IpakTuyeckue paboThl. M3ydeHne MarHUTHOTO
MoJIsl KaTylIKH C TOKOM. MccienoBanue nencTBus
MOCTOSSHHOTO MAarHuTa Ha paMKy C TOKOM.
UccnenoBanne SIBIICHHS 3JIEKTPOMATrHUTHOMN

HHAYKIOUH

KOJIEBAHUA 1 BOJIHBI

5.1

##HPari#MEX AHUYECKHUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHUS.
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l'apmonnueckne xonebanus. Ilepmox, dacrora,
aMIIuTyna 1 (hasza KoneOaHuit

[IpyxvHHBIA MasgTHUK. MaTeMaTUYECKUNA MASITHUK

YpaBHeHue TapMOHUYECKUX KOJIeOaHMil.
Kunematnueckoen  AMHAMHUYECKOE  OMUCAHHE
KOJIE0ATEILHOTO IBIKEHUS

[IpeBpamienue 5SHeprum NOpHU  TAPMOHUYECKHX
koneOaHusix. CBs3p  aMIUIMTYABl  KOJIeOaHM
UCXOJIHOW BEJIMYMHBI C aMIUIMTyAaMHU KoJjeOaHHH
€€ CKOPOCTH U yCKOPEHUS

KonebarenbHblii KOHTYD. CBobonHBIC
JJIEKTPOMAarHuTHhIE KojJeOaHus B UJCAIbHOM
KoJe0aTeJIbHOM  KOHType. AHaIorus  MEXIy
MEXaHUYECKUMHU u 3J€KTPOMArHUTHBIMU
kojeOanusmu. @opmyna Tomcona

3akoH COXpPaHCHUA SHECPTrUun B nacaJIbHOM
K0JIe0aTeTbHOM KOHTYPE

BriHyx1€HHBIE MEXaHUYECKUE KoJIeOaHusI.
Pesonanc. Pe3onaHcHas kpuBas. BbIHyXIEeHHbIE
AJIEKTPOMATrHUTHBIC KOJICOAHUSI.

ITepemenHbIit Tok. CUHYCOUIANIbHBIA IEPEMEHHBIN
TOK.

MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJAHOE H
JICUCTBYIOIIEE 3HAYCHHUE CHIIbI TOKA M HATTPSIKEHUS

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepemaya Hu
noTpediIeHue IIEKTPUYECKOU SHEPTUH.
OKOJIOTUYECKHE  PUCKU TP  TPOU3BOJACTBE
JIEKTPUIECKON JHEPIuu. Kynberypa
UCIIOJIB30BaHUs JJICKTPOIHEPIUHU B IMOBCEIHEBHOU
KU3HU

5.1.11

Texuuueckue yCTpOWCTBA! ceiicmorpad,
3J'ICKTpI/IT-IeCKI/If/'I 3BOHOK, JIMHUHU 3JICKTPOIICpCaayq

5.1.12

[IpakTuueckue paboThI. HccnenoBanue
3aBHCHUMOCTH MEPHOA MaNIbIX KOJIeOaHUH rpy3a Ha
HUTM OT JUIMHBI HHUTM W Macchl Ipys3a.
HccnenoBanue mnepeMEeHHOro TOKa B LENU U3
NOCJIEZIOBATENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U Pe3ucTopa

52

#iHPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexannueckue BOJIHBI, YyCJI0BUA
pacnpocTpaHEHHs. ITepuon. CkopocTthb
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pacnpocTpaHeHus U JjuHa BoaHbI. [lonepeunbie n
IIPOJIOJIBHBIE BOJIHBI

522

##HPar#H##  WHrepdpepeHums u  audpaxmus
MEXaHHUYECKUX BOJTH

523

3Byk. CkopocTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEeKTPOMarHUTHHIE BOJIHBI. YCJIOBUSL HM3JIy4YECHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3amMHas opueHTanus
BeKTOpOB E, B ¥ U B 3JIeKTpOMarHuTHOW BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH: OTPa)KEHUE,
IIPEJIOMJICHHE, HoJIsIpU3aLus, mdpakuus,
uHTepdpepeHys. CKOPOCTh AINEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxama >J€KTpOMarHUTHBIX BOJH. IlpumeHeHune
AJIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[TpyHuMIBI ~ paguoOCBSI3U U TEJIEBUICHUS.
Paguonokanus. DNEKTPOMArHUTHOE 3arpsi3HEHUE
OKpPY’KaroIleH cpeipl

5.2.8

Texnuueckue YCTpOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JUArHOCTHKA B
TEXHUKE W MEIULUHE, paxap, paguolpHUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neup

53

#i##HPar##OII TUKA

53.1

[IpsimonuHeiiHOe  pacmpocTpaHeHHE CBeTa B
OJTHOpOJHOM cpene. JIyu cBera

532

OtpaxeHue cBeTa. 3aKOHbl OTPAXKEHMSI CBETa.
[TocTpoenne n300pakeHMI B TUIOCKOM 3€pKajie

533

ITpenomnenne cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AOGCOIOTHBIN [MOKa3aTeb MPETOMICHUS

534

[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi
YIOJI IOJTHOTO BHYTPEHHETO OTPAXKEHHUS

535

Hucnepcus cera. CioxHBIN cocTaB 0€10ro cBeTa.

IBer

53.6

Cobwuparone U paccewBarolue JTUH3BL. TOHKas
nuH3a. DOKYyCHOE PAaCCTOSIHUE U ONTHUYECKas CHJIa
ToHKOM JuH3bl. [locTpoenune wn300pakeHUil B
CcOOMparoIMX M paccenBarOMIMX JHH3aX. Dopmyna
TOHKOH JIMH3EI. Y BeIIMUCHHE, TaBaeMOE JTUH30M

5.3.7

[Ipenenst [PUMEHUMOCTHU reOMETPUUYECKOU
ONTUKH
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Nurepdepennus crera. KorepeHTHbIE HCTOYHUKH.
538 Ycnosus HaOIoAeHUA MaKCHMYyMOB u
o MHUHMMYMOB B HHTEP(QEPEHIMOHHON KapTHHE OT

ABYX CI/IH(i)aSHBIX KOI'CpCHTHBIX HCTOYHHUKOB

Hudpakmus ceta. JudpakiuoHHas peméTka.
530 VYcnoBue HaOIIOAEHHS TJIaBHBIX MAKCHMYMOB TIPH
o HaJcHAd  MOHOXPOMATHYECKOrO  CBETa  Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10 [ongpuzanus ceera

TexHuueckue yCTpOMHCTBa: OUKU, ayma,
5311 ¢oroamnmnapar, MIPOEKIIMOHHBIN ammapar,
o MHUKPOCKOII, TEJECKOI, BOJOKOHHAas ONTHKA,

TU(paKkIMOHHAS PEIETKA, MOJIIPOUT

[Ipaktuyeckue paboTbl. M3mepenue mnokasarens
5312 HpEeIOMIICHUS. HccnenoBanue CBOWCTB
o n3o0pakeHuii B nmuH3ax. HaOmronenue nucnepcuu

CBCTa

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTHU

I'panune IIPUMEHUMOCTH KJIACCUYECKOM
6.1 MexaHukH. [locTynaTel TEOpUM OTHOCUTEIBHOCTH:
' MHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B

BaKyyMe, IPUHILIMIT OTHOCUTENIbHOCTH DUHILITEITHA

62 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3aMmeyIeHHe BpEMEHH U COKPAILIEHUE ITTUHBI

6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBs3p  MacCchl € DJHEprued W  HMILYJIbCOM
6.4 CBOOOJHOM 4YacTUIBl. DHEPIUs MOKOSI CBOOOIHOM
JaCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

HHPar###JIEMEHTBI KBAHTOBOM OITTUKU

®oronbl. dopmyna I[lnanka cBsA3W OdHEpPruu
7.1.1 ¢oTroHa ¢ ero 4acToTod. DHEPrus M HMILYJIbC
¢dorona

OtkpsiTue u uccienoanue Goroddpdexra. ONbITHI
A.I'. CtoneroBa. 3akoHbl poTodddexra

VYpaBHenue OiHmTeliHa 18 poTodddexra.
«Kpacnas rpanuma» porodddexra

7.1.4 Hasnenue cera. OnwiTel [1.H. JIeOenena

7.1.5 XUMHYECKOE IEUCTBUE CBETA

Texauueckue YCTpOMCTBA: ($hoTOdIEMEHT,

7.1.6
dboTOIaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]
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7.2

CTPOEHUE ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Peszepdopaa mo
HCCIIEIOBAHUIO CTpOeHHUs aToma. [lnanerapHas
MOJEJIb aTOMa

7.2.2

[Toctynatel bopa. WM3nydyeHue u TOTJIONIEHUE
($bOTOHOB TpHU MEepexoae aromMa C OJHOTO YPOBHSA
SHepruM Ha Jpyroil. Buael cnektpo. Cnektp
YPOBHEM 3HEprUu aToMa BOJIOPOJa

7.2.3

BosHoBbIe cBoMcTBa yactuil. Bomnbl ae bporns.
KopnyckynsipHo-BostHOBOM ayanusMm. Jludpakmus
3JIEKTPOHOB Ha KpHUCTAJIIaX

7.2.4

CroHraHHoOe u BBIHYKACHHOC H3JTy4YCHHUC.
YCeTpoicTBO M MPUHIIUIT PaOOTHI Jiazepa

7.2.5

TexHnueckue yCTpOMCTBA: CHEKTPAJIBHBIN aHAIU3
(cekTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTED

7.2.6

[TpakTHueckue paboTHI. Hab6monenue
JIMHEHYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MCTOI[LI Ha6J'IIO,Z[eHI/I}I u perucTpanuu
OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTtkpeiTue paanoaktuBHOCTH. OnbITH Pe3epdopaa
0 ONpEAENeHUI0 COCTaBa  PaJMOAKTUBHOTO
uznyuyenusi. CBoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BiusHue painoakTUBHOCTU Ha KUBbIE
OpraHU3MBbI

7.3.3

OTkpeITHE TIPOTOHA W HeWTpoHa. HyknoHHas
Mozaenb snapa ['eizenOepra — VBaneHko. 3apsf
snpa. MaccoBoe uucino siapa. M3otorbr

7.3.4

Anbda-pacniaa. DIEKTPOHHBIH W TO3UTPOHHBIN
OeTa-pacma. [Mamma-uznydennue. 3akoH
PaIMoaKTHBHOTO pacmajga

7.3.5

OHeprus CBs3M HYKJIOHOB B sifipe. SaepHble CUIIBL.
HedexT maccel aapa

7.3.6

Snepuble peakuuu. JleneHne u CUHTE3 SAEp

7.3.7

Snepublii  peaktop. TepMmosnepHBI  CHUHTE3.
[IpoGnembl U MepCHEeKTUBHI AIEPHON SHEPreTHKU.
DKOJOTUYECKHE ACTIEKTHI AIEPHON SHEPTEeTUKHU

7.3.8

OnemeHTapHbple 4yacTULbl. OTKpBITHE MO3UTPOHA.
DyHIaMEHTAIbHbIE B3aUMOICHCTBUSA

7.3.9

TexHuyeckue yCTpoOWCTBa: JO3UMETp, Kamepa
Bunscona, siiepHbIil peakTop, aToMHast Oom0a

102




7.3.10

[Ipaktnueckne pabotel. lccnenoBaHue TpeKoOB
yacTull (1o ToToBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3qH0TO Heba. Co3Be3nus, sipKkue 3BE3MBI,
IJTAHETHI, UX BUIUMOE IBIKEHUE

8.2

Conneuynas cucrtema. [lnaHeTbl 3eMHOH TpyMIIbL.
Il1aHeThI-ruraiTbl U1 UX CIIYTHUKH, KapJIUKOBBIE
mianeTbl. Manble Testa COJTHEYHOU CUCTEMEI

8.3

Connne, ¢orochepa u armochepa. ComHeqHas
AKTUBHOCTH

8.4

Nctounuk sHeprun CosiHiia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETUMOCTD, paauyc, TeMneparypa, 1704
B3aUMOCBS3b. /lnarpaMMa «CEKTpaIbHBINA KI1acC —
CBETHUMOCTD). 3BE3 bl TJIaBHOU
MOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTEY» I 3BE3]T TJIaBHOU
MOCJIEOBATEIbHOCTH

8.6

#H##Par###BHyTpeHHee CTpOEHUE 3BE3.
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKICHUU
u ooy CoJiHIa U 3BE311. DTambl KU3HU 3BE3]1

8.7

Mneunsiit [Tyts — Hama 'anaktuka. CnupanbHas
CTpyKTypa ['anmakTuku, pacnpeaeneHue 3BE31, raza
u neui. [lonoxenune u npwxkenue ConHla B
["amakTuke. [Tnockas u chepruyeckasi moaCUCTEMBI
["anakTuku

8.8

Tunbel ranaktuk. PaguoranakTMKd | KBas3apsbl.
YeEpHble ABIPHI B A/Ipax TATAKTUK

8.9

Bcenennas. Pacmmpenune Bceenennoil.  3akoH
Xabb6mna. Pa3zberanmue ramaktuk. Bo3pact u paauyc
Bcenennoi, teopust bonsmoro B3peiBa. Monens
«ropsiueit Beenennoin». PenukroBoe usinydeHue

8.10

MacmrabHas CTPYKTypa Bcenennon.
Meraranakruka. Hepeménneie poOIeMbl
aCTPOHOMUU
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IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBepseMoro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHMUSI
OCHOBHO# 00pa30BaTeJIbHOI NMPOrpamMMbl CpeHero 001ero
oOpa3oBaHus

CdhopmupoBaHHOCT, yMEHHH pacro3HaBaTh (HU3HUECKHUE SIBIICHUS

(npoueccm) 1 OOBSACHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

BH&I[CHI/IG OCHOBOIIOJararommuMmn (I)I/ISI/I‘ICCKI/IMI/I IIOHATHUAMUA n

BCJIMYNHAMHU, XaPaKTCPU3YOILNMU (I)I/ISI/I‘IGCKI/IG IMpOLECCChI

ChopmupoBaHHOCT, yMEHMI TPUMEHITh 3aKOHBI KIACCHYECKOU
MEXaHUKH, MOJIEKYJIIPHOU bu3uKn u TEPMOJIMHAMUKH,
JIEKTPOJIMHAMHUKY, KBAaHTOBOW (DM3HWKHW ISl aHAIM3a U OOBSICHEHUS
SIBJIEHU MUKPOMHpA, MAaKpOMHUpa M MEraMupa, pasjindarh YCIIOBHS
(rpaHHLIBI, 00TACTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, TOHUMATh
BCceoOImMii xapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYCHHOCTH
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB; aHAIM3UPOBATHh (PU3MUECKHE
MPOLECCHl,  HCHOJIb3ySl  OCHOBHBIE  ITOJIOKEHHUS,  3aKOHBI U

3aKOHOMCPHOCTHU

ChopmupoBaHHOCT, YMEHHUS pa3NudyaTh YCIOBUS MPUMEHUMOCTHU

Mojeneil PU3nIeCKUX TN U MPOIECCOB (SBIEHUIN)

CdhopmupoBaHHOCT, YMEHHUs peliaTh pacu€THBIE 3aJa4d C SIBHO
3aJJaHHOW W HESBHO 3aJaHHOW (U3NYECKON MOJENBI0: HA OCHOBAHHUH
aHaiW3a YyCJIOBHUs BBIOMpaTh (DU3UYECKHE MOCNIH, OTBEYAIONINE
TpeOOBaHUSAM 3a/1a4d, TPUMEHSATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U [OCTyJaThl  (PU3UYECKMX  TEOpHd  TPU  HCIOIH30BAHHUH
MaTeMaTHYeCKUX METOJOB pEeUIeHHs 3a7ad, MPOBOAMTH pacu€Thl Ha
OCHOBAaHMHM WMEIONINXCS JaHHBIX, AaHAJIM3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJbI  pEeHIeHUuss C  Y4ETOM  TOJTY4YEHHBIX

pe3yabTaToOB

Pemate kadecTBeHHBIE 3a7auyd, TpeOyrolmue MPUMEHEHUS 3HAHUHN M3
pasHBIX Pa3AeNoB IMIKOJIBHOIO Kypca (PU3UKH, a TaKKe HWHTErparuu
3HaHUW W3 JPYrHX TMPEAMETOB €CTECTBEHHOHAYYHOIO  IIMKJIA:
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PACCyXIACHUA C ONOpod Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IG SIBJICHUA
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Bnanenue OCHOBHBIMH MeTOJIaMuU Hay4HOTO MO3HAHUS,
UCTIONB3YeMbIMU B (U3UKE: NPOBOIUTH TMPSIMBIE M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEJIMYMH, BBIOMpAs ONTUMAJBHBIA CIIOCOO
MU3MEPEHUS U HUCIOJb3YS M3BECTHBIE METOJBI OLEHKU IOTPEIIHOCTEH
U3MEpPEHU, MPOBOJUTH MCCIEAOBAHHUE 3aBUCUMOCTEH (PU3NYECKUX
BEIMYMH C UCIOJBb30BAHUEM TMPSAMBIX H3MEPEHHUH, OOBACHATH
MOJIy4YeHHbIE PEe3yJbTaThl, UCHONb3Ys (hU3UUYECKHE TEOPHUHU, 3aKOHBI U
MOHATHS, U JIeJIaTh BBIBO/BI; COOJIOAATh MpaBuiia 0€30MacHOro Tpyaa
IIpYU NPOBEICHUHN HCCIIEIOBAaHUM B paMKaX y4eOHOro SKCIIEpUMEHTA U
y4eOHO-MCCIIeIOBATENbCKON  JESITEIbHOCTH € HCHOJIb30BAHHUEM
IUPPOBBIX ~ U3MEPUTENIBHBIX ~ YCTPOMCTB M J1a0OpaTOpHOTO

00opyIoBaHus

ChopMUpOBaHHOCT, ~ YMEHHUW  aHAIM3UPOBaTh U OIICHUBATh
MOCJIC/ICTBHSI OBITOBOM M MPOU3BOJICTBEHHON JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOHN C (PM3MYECKHMU IPOLIECCaMH, C MO3MIMH 3KOJIOTHYECKON
0C30I1aCHOCTH; MPECTABICHUN 0 palroOHATBLHOM
MPUPOAOINONB30BAHUM, @  TakKe  Pa3yMHOM  HCIMOJb30BAaHUU
JIOCTWKEHUN HAYKM M TEXHOJOTWHA JUIsl JajJbHEWIIEero pa3BUTHS

YeJIOBEUYECKOr0 00IIeCTBa

OBnazneHue pa3nuyHbIMH criocoOamMu  paboTel ¢  HHGpOpManuen
(GU3NUEeCKOr0  COAEpX)aHHUA C  HCIOJIb30BAHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJlM3a U OLIEHKH JIOCTOBEPHOCTH MOJIy4yaeMoi nH(popMaluu

10

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSITH  OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUUM M 3aKOHBI JUIsl aHajdu3a H
O0BsICHEHHSI (PU3UYECKUX TPOIECCOB, MPOUCXOMSIINX Ha 3BE3/axX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpeae; JIBUIKEHHUS

HeOECHBIX TeJI, DBOJIIOLIMH 3BE311 1 Beenennoi
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INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

O ®U3UKE
Kon
Kon .
pasaena/r IIpoBepsieMblii 3JIeMEHT COIePKAHUSA
3JIeMeHTAa
eMbl
1 MEXAHHKA
1.1 KMHEMATHUKA
11 Mexanuueckoe JIBUKEHUE. OTHOCUTENBHOCTD
o MeXaHu4ecKoro aBmxeHus. Cucrema orcuéra
MarepuanbHas TOUKa.
Z4
E€ pammyc-BeKkTop:
Fr)=(xlz) mlz ) 2(2)),
TpaeKTopIId,
IIepeMeIneHIIe.
1.1.2 P o Z
M o . e g
llﬁ] —7(f2)—i(f1)—]2—71— : ............
=(Ax, Ay, Az),
IyTb.
CloxeHIe nepemememlﬁ:
N, =N+,
CKOpOCTh MaTepUAIbHOM TOUYKHU:
. AF SegY \
U=—o :j‘r=(u,‘_.u1_.u_].
At [4o T
Ax . . 3
v.=—| =X/, aHAIOTHYHO v, =y,, V.= Z,.
1.1.3 Al g '

CroxeHIle CKOPOCTEil: 0, =0, + 0, -
Brruucnenue NnepeMeuICHus U IyTu MaTepHaHBHOﬁ TOYKH

IIPU MPSIMOJIMHEITHOM JBM)KEHUH BJIOJIb OCH X 110 TpaduKy

3aBUCHUMOCTH Vx(t)
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= _ AD S0
&'CKopeHne MaTepHalIbHOI TOYKIL: a4 = — =0, 7
Al |y
1.1.4 0
Au — e A _
a =—-| =(uv,) . aHaNOIM4HO a, = (v, )’, a.=(v.
Ars0 :
PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE!
x(t) = xg + Upyt
x(f)
0
_l’_
1.1.5
ox
v, (t) — voyx = const
X
()
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Ox

const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:!

at’
x(f)=x,+uv,t —.T
v(t)=v, +at
1.1.6 a. = const

4 )

2
. — U =2a_(x,—x,)

Ly
]._.[pII JBIDKESHINI B O[THOM HAIIPABICHHI IIYVIE S = =

CBoboaHOE majienne. Y CKopeHrue CBOOOTHOTO TaJCHUSI.

Vi

Yo b3

o Xo \—
I[BI/I)KCHI/Ie TCJa, 6pOHIeHHOFO Ionq er'IOM oK FOpI/I3OHTy:

1.1.7
[ =t i=5% 1 un: cosa-t

-

& =¥, +U,sina- r—g—

2
2 -

1(:)—1 + Uy, +

fu:_ (t)=uv,, =y, cosa
I v (1)=v,, + 8,1 =U,sina— gf

Ex
B; =—g =const
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1.1.8

KpuonuneriHoe npuxenue. [[BuskeHne MaTepuaibHON
TOYKH IO OKPYKHOCTH.

VrioBas 1 JINHEHHAsI CKOPOCTb TOYKHU:

v = wR

wR

IIpu paBHOMEPHOM JBUKEHUU TOYKH I10 OKPYKHOCTH

a):ZTT(:ZmJ

2w

2o

. LleHTpOoCTpeMHUTENBHOE YCKOPEHUE TOUKHU:

02
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uc

R
. [lonHoe yckopeHue MaTepuaibHON TOUKU

1.1.9

TBépnoe teno. [locTynarenbHOe U BpalaTeIbHOE

JIBUKEHUE TBEPJIOTO TeNa

1.2

JANHAMUKA

1.2.1

WNuepumaneHpie  cuctemsl  orcué€ra. llepBerit

Herorona. [Ipuniun otHocuTensHocTy [Nanunes

3aKOH

1.2.2

Macca tena. IImoTHOCTE BeliecTBa:

_m
P=y
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1.2.3

Cuna. [TpyHIMD CyNIeprIO3ULIMK CHIT:

- - -

F =F1+F+..

paBHOOENCTB

paBHO/IEICTB
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+

Bropoii 3akon HeroTona: muist MarepuanbHoil Touku B ICO
Fl =maq

F

1

1.2.4
m

a

1
Ap =FAt
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1.2.5

p

F
At
npu

F = const

F

const
-
Fl_‘- F 21

Tperuii 3akoH HproTOHA 11711 MaTEpUAJIBHBIX TOUYEK:

-

Fip =-Fn
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21

1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHUA: CHUJIbI NPUTKCHUA MEXKIY

TOYEYHBIMHA MAacCCaMU PaBHBI
mymy

F=G R
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Cuna TSDKECTH. L[CHTp TSDKECTH Tela. 3aBUCUMOCTDH CHIIBI

TSDKECTH OT BBICOTBI h Haa TMOBCPXHOCTHIO IIIIAHCTBI

paauycom RO:
mg = GMm
(Ro + h)?
mg
(R
0
+
h)
2
GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
Fy=—kx
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—kx

Cuina tpenusi. Cyxoe TpeHue.

Cuna TPCHUSA CKOJILXKCHUS:

Fip =uN
F
)
UN
1.2.8
Cuna TpeHHs MOKOS:
Fip <uN
F
0y
<
uN
Koadduiment tpenus
JlaBneHwue:
F
P==
1.2.9
P
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1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaliCHUs:

M| = Fl, rae | — mnedo cuisl

-

F

OTHOCUTEIBHO  OCH, mpoxozsamend yepe3 Touky O
NEPIEHIUKYISPHO PUCYHKY

1.3.2

HeHTp Macc Teia. HeHTp MacCC CUCTCMbI MAaTCPUAJIBHBIX

TOYCK:

_myry+mpry + ...
H-M. mq+myp+ ..
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B onHOpOAHOM TOJIE TSIKECTH

—

(g = const)

const)
IIEHTP Macc Tejla COBMAAET C €ro IIEHTPOM TSKECTH

1.3.3

VYcnoBus paBHoBecus TBEpaoro Tena B UCO:

;"’m{-;*ﬂdr: Fao=1)
1}_:‘1-# _"2 +...=0
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HHHP artH#

3axkoH [Nackansg

1.34
JlaBnenue B )xugkocTH, rmokosmericsa B UCO:
p =po+pgh
p
#HHPar#t##t | P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
whuParih |
1.3.6
P
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BBITCCH

€CIIH TEJIO M KUJKOCTh nokoarcsa B UCO, to
F Apx = P8 VebirecH

F
Apx

pgv
VYcioBue miaBaHus TEN

14 3AKOHBI COXPAHEHU B MEXAHUKE
Nmnynbc maTepuanbHON TOUYKH:
p =mv
p
HHHPartH#
1.4.1
m
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HHHP artH#
1.4.2

NMnynbsc cuctemsl Ted:

P=pr +P2+...
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3aKOH U3MECHEHUS M COXPAHEHUS UMITYJIbCa:
B ICO

Ap =A(p1 +p2 +...) = Flguewn At + Foppeun At + -

A
p
A(
p
HitHPart i 1
1.4.3
+
p
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1BHEIIH

At

2BHEUIH

At

B MCO , ecniu

A(

Ap=Alp1+pr+..)=0
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0
, €CIIN
FlBHeLIJH + FZBHeLIJH
F
1BHEIIH

+ ..
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2BHEUTH

PeakTuBHOE ABMKEHUE

HHHParitH A1 X
1.4.4 Pabora cuiibl Ha MajoOM NepeMeneHUH:
A= ’P_'“Aﬂ -cos au=F, - Ax
{;
0}
MOUIHOCTb CHJIBI:
1.4.5 €CJIM 3a BpeMs

At

At
pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTH CHJIBI
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1.4.6

Kunernueckas OHCPIusia MaTepHaHBHOﬁ TOYKH:

2 2
mo p
Eun = =

2 2m

KHUH

2m
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3aKOH U3MEHCHUS KHHETHUYECKOM OHCPIur CHCTCMbI

MatepuanbHbix Touek: B MICO AExun = A1 + A2 + ...

1.4.7

IloTeHumanbHas SHEPTUs:
JUISl TIOTEHLIIMAIIBHBIX CHJI

A = ElnmeHu, - EZnOTeHu, -= AEHOTeHLI,

1noTenn

210TeHI]

AE

TIOTCHIL

IToTrenumanbpHas YHEPrus MaTepUaIbHON TOYKHU B

OJJHOPOJHOM II0JIC TAXKCCTU:
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EFIOTeHLl = mgh

TIOTCHIL

mgh

[ToreHnmanbHas SHEPTHA YIPYTO AeHOPMUPOBAHHOTO

Tea:
kx?
E noTeHy — 7
E
IIOTCHI]
2
kx

1.4.8

3aKOH U3MEHCHUS 1 COXpaHCHUA MEXaHUYEeCKOM OHECPTHUHU:
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Euax = E-ICHH + ]E'I'IIZI'.[‘EEII.I'h

B IICO AE,ex = Ascex nenorenmn. cum

B IICO AE,ex = 0, eCH Agcex nenoresm cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

[apmonnueckue  KkoneGaHUS  MaTepUaANbHOMN

TOYKH.

Ammumatyna u o ¢asza  konebanmii. KuHemaTtmueckoe

OIIMCAaHHUC:

x(f) = Asin( ot + 0, ),

pi{d=x',

a(H=(v, ), =—ex(t) =a +a'x=0,
rac X - CMCIICHHUEC U3 PABHOBCCH.

JlnHaMUYEeCKOe ONHCaHue:

ma, =—kx,
ma
X
_kx’
rae
k = maw?
k
mao
2
. 9TO 3HAYHT, YTO
F,=—kx
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—kx.

DHepreTHyecKoe OTIMCaHHe (3axoH COXpaHECHHS

MEXaHUYECKON IHEPTUN):

mt kR omt k4
2 ’ 2 2

e e st e

CBs3b aMIUTUTYZAbl KoJeOaHUH CMELIeHUs MaTepHaIbHON
TOYKM C aMIUIMTyJAaMH KosieOaHuil e€ CKOpoCTH U

YCKOPEHUS:

U =04, a__ =4

[Tepron u yacToTa KOJIECOAHMIA:

@ v

HCpI/IOI[ MaJIbIX CBO60,I[HBIX KoJIeOaHHH MaTeMaTHYECKOTO

MasITHUKA:
1.5.2 ]
T=2n|—
g
[leproza cBOOOIHBIX KOJI€OaHUI PYKUHHOTO MAsITHUKA:
: m
153 Boinyxknennole  konebanus. Pesonanc. Pe3onancHas
KpuBas
[lomepeunble ¥ MPOAOJBHBIE  BOJHBI. CxopocTh
pacnpoCTpaHEeHUS U JUIMHA BOJIHBI:
v
1.5.4 A=vT =~
v
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Wutepdepentyst u audpaxiyst BOIH

1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKYJISAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ®U3UKA

2.1.1

Mopgenu CTpOe€HMS Ta30B, XUIAKOCTEM M TBEPIABIX TEIlL.
[Tyctb TepmoauHamMuueckas cuctema (Tesno) cocTouT u3 N

OJNHAKOBBIX MOJICKY!II. Torpga konuuecTBO BElIECTBA

o= N _m
Na p
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IPICS

— 4uca0 ABOTaapo, m — Macca CUCTEMBI (Tena),
U

U
— MOJIIpHAasi Macca BelecTBa

2.1.2 TermnoBoe IBM>KEHUE aTOMOB M MOJIEKYJI BELIECTBA

2.1.3 B3anMoelicTBUE YacTHI] BENIECTBA

2.14 Juddysus. BpoyHOBCKOE ABMKEHHE

2.1.5 Monens ugeansHoro raza 8 MKT

516 CBsi3p MEXIy [JaBICHHMEM U CpeJHEH KUHETHYECKOMN

3Heereﬁ MMOCTYNATCIIbHOI'O TCIIJIOBOT'O JABUXKCHU A
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MOJIEKYJI HJIeaIbHOTO Ta3a (ocHOBHOE ypaBHeHHEe MKT):

rre m0 — Macca OHON MOJIEKYJIbI,
N

Tl:‘—/

- KOHLIEHTPALU MOJIEKYJI

2.1.7 AoOcomrotHas Temriepatypa: T =t +273K
Cesi3p TemmepaTypbl raza co CpeaHel KUHEeTHYeCKOM
DHEPrUe€il IOCTYNATEJIBHOIO TEIJIOBOIO JABM)KEHUS €ro
MOJIEKYII:

Cnoer = = =—kT
v 2 ) 2
2.1.9 VYpasuenue p = nkT
2 1.10 Mopenp naeanbHOro ra3a B TEpMOJANHAMHUKE:
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| Vpaprerme Menrereera — Kiareiipora
| BRIpaKeHHe U1 BHYTPeHHei SHePIHH
VpaeHeHnle MeHeneepa — KiameiipoHa (mpHme
3allHCH):

m _ ﬂ

pV=ZRT=vRT=NkT, p
t U

BeIpaskeHIle U141 BHYTPeHHell 3HepITIl 0IHOATOMH(

rasa (IprMeHIMbIe (QOPMBI 3aITICH):

U=2vRT =3 Nkr =2 RT = ve ;T =2 p¥
2 2 2 2

2.1.11

3akoH JlaibroHa [UIsl JIaBJICHUST CMECH pPa3pe’KEHHBIX

ra3oB.

p=p1t+tp2+t..

A
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2.1.12

N3omporeccsl B pa3peKeHHOM Ia3e ¢ IOCTOSHHBIM YHCIIOM
MoJtekyJ1 N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
n3zotepMma (T = const): pV = const,

nzoxopa (V = const):
P

= const
T
T
p
const
u3o0apa (p = const):
v_ const
T

const
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I'padudeckoe npencrapnenne n3onporueccos Ha pV-, pT- u
VT- nnarpammax.
OOBbeIMHEHHBIN ra30BbIA 3aK0H:

—_—= t

pV

const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HacpimmieHHble M HEHACBIIICHHEIE Tapsl. KauecTBennas

3aBUCUMOCTDH INUIOTHOCTH W OABJICHUSA HACBIONICHHOI'O IIapa

2113 OoT TEMIICPATYPHI, ux HE3aBUCHUMOCTbD oT 00BéMa
HACBHIIIIEHHOTO TTapa
Brnaxxnocts Bo3myxa.
OTHOCHUTENbHAS BIAXKHOCTD:
Pnapa(T) _ Pnapa (T)
B PHaCblmnapa(T) - PHacbiwnapa (T)
2.1.14 ¢

P

HachIIImapa
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)

(7

(1)

)

napa

HaceImapa

napa

2.1.15

N3MeHeHue arperaTHbIX COCTOSTHUM

U KOHACHCausA, KMIICHUC X KUAKOCTHU

BCIICCTBA. UCIIAPCHUC

2.1.16

M3meHeHue arperaTHbIX COCTOSHUN

BCIICCTBA: IIJIaBJICHUC
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N KpUCTaJIJIN3ala

2.1.17

[TpeoOpazoBanue YHEPTHH B (PA30BBIX MEpexoaax

2.2

TEPMOJINHAMUKA

2.2.1

TeruioBoe paBHOBECHE U TeMIIEpaTypa

222

BuyTtpenHss sHeprus

223

Temonepenadya kak cmoco0 W3MEHEHHs] BHYTpPEHHEH
sHeprunm  0e3  comepmieHHs ~ paboTel.  KouBekwus,

TCIIOMPOBOAHOCTD, U3JIYUCHUC

22.4

KonnuecTBO TEIIOTEHL.

VYV nenpHas TEMIIOEMKOCTh BEILIECTBA C:
Q =cmAT

QS

cmAT

2.2.5

VY aenwpHas Temora napoodpazosanus L: Q = Lm.
VY nenbHas TeroTa miuasiaeHus A: O = Am.

VY aenbHas TEII0Ta CropaHus TommBa q: Q = gm

2.2.6

DnemMeHTapHas paboTa B TEPMOJAUHAMUKE:
A =pAV

pAV

Boruncnenne pabotel mo rpaduky mporecca Ha pV-

JImarpamMmme

227

IlepBbIil 3aKOH TEPMOJAMHAMUKH:
Q2 =AU+ Ay = (Uz - Uy) + Arz
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AU

12

(U
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Anua0ara;
Qu2=0= A, =(U; - Up) =AUy,

(U

A

AU

12
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2.2.8

Bropoii 3akon Tepmonnnamuku. HeoOpaTtumele npoiecchbl

[TpuHMne! aeictus TennoBbix MamuH. KIT/:

_Aumcrr _QRH‘P_|QEM|_1 |QXGH|
229 L N
- XOHarp U Harp X Harp
MakcumansHoe 3Hadenue KIT. [{ukn Kapno:
r._-rT. T
2.2.10 Mmax N = Mgy = — T8 ] _3om
F e ¥ s
VYpaBHEHHUE TEIJIOBOTO OaslaHca:
Q1+Q2+Q3+... =0
1
_l’_
2.2.11
2
_l’_
3
_l’_
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OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpu3auss Ten U €€ MPOSBICHUA. DIIEKTPUUECKHUI
3apsan. JIBa Buma 3apsma. DIIEMEHTAPHBIN JJIEKTPUUECKHUI

3apsna. 3aKkoH COXPAHCHUA JJICKTPUICCKOI'O 3apdaa

3.1.2

B3aumopencTtsue 3apsanoB. Todyeunsle 3apsaabl. 3aKOH
Kynona:
B OJIHOPOJHOM BEIIECTBE C AUDIIEKTPUUECKON

MMPOHUITACMOCTBIO

il

'}{]:_ 1

T 4meg, 17

il

(=]

p

F=k

Onektpuyeckoe mnoje. Ero neicTBue Ha 3JIEKTpUUYECKHUE

3apsiabl

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

E= F

4 npobHbIit
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TIPOOHBIH

[Tone Touyeunoro 3apsnaa:

q
E =kI
r 72
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OIHOPOJHOC II0JIC:

—

E = const.

const.

KaprrHbl TMHMI HANPSY)KEHHOCTH ITUX MOJIEN

3.1.5

IToTeHIIMAaIEHOCTH QJICKTPOCTATUYCCKOI'O I10JIA.

Pa3HOCTH MOTEHIMAJIOB U HAMPSKEHHUE:
A1p =q(P1— P2) =—qAp =qU.

q(¢p

—qA@
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qU.

HOTGHL{I/IaHLHaH OHEpIrus 3apda B S3JICKTPOCTATHYCCKOM

T10JIC:
W =q¢
w
q9
A=—AW
A
—AW

IToTenmuan QJICKTPOCTATUYICCKOI'O I10JIA:

_W
qj_q

-
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CBsi3p HaNPSDKEHHOCTH MOJISI M Pa3HOCTU MOTEHLUAIOB JUIs

OJIHOPOAHOTO 3ekTpoctarndeckoro moyst: U = Ed

3.1.6

[TpuHIMI CynepHO3UIIUH FTEKTPUUECKUX MOJICH:

- - -

E=E/+E,+.,0=Pp1+Pa+..
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3.1.7

HpOBO)IHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

VYcnoBue paBHOBeCHS 3apsA0B: BHYTPH NIPOBOJHUKA
Et=0

0
, BHYTPHU U HA TOBCPXHOCTHU MPOBOAHHUKA P = const

I[I/IBJ'IGKTPI/IKI/I B OJICKTPOCTATUYCCKOM

I[I/IBJ'ICKTpI/ILIeCKaH MMPOHUIIACMOCTD BCIICCTBA €

II0JIC.

3.1.9

Kongencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:
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SHGKTpOéMKOCTL IIJIOCKOI'O KOHACHCATOpA:

_€gS _

C ECO

&e

eC

3.1.10

HapaHHeHBHOC COCAMHCHNEC KOHACHCATOPOB:
q = q] + qz + ...,U1 = U2 = ...,Cnapann - C]_ + C2 + ...
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BN

napat
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IlocnenoBarenbHOE COEAUHEHUE KOHACHCATOPOB:

1 1 1
u-= Ul + uz---/fh =2 = ,% :C_1+C_2+
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ocx
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3.1.11

OHeprus 3apsKEHHOr0 KOH/IEHcaTopa:

_qu _cu?_ ¢

We=7 2 " 2C
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qU

CcuU

2C

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

Fi? 5 P

Ar—U
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ITocTostHHBIN TOK: | = const
Jns moctossHHOrO ToKa q = It
329 VYcnoBus CymecTBOBaHMs 2JIEKTPUUECKOT0 TOKA.
Hanpsoxenue U u OJIC E
3axon OMa 1J1s yyacTKa Lenu:
u
==
R
1
3.23
R
U
DJIEKTPUYECKOE COIIPOTHUBJIICHHUE. 3aBUCUMOCTh
COINPOTUBIIEHUS OJHOPOJHOTO IPOBOJHUKA OT €0 JJIMHBI
Y CCUCHUS. Y IeJIbHOE CONPOTHUBIICHUE BEILECTBA.
/
R=p=
P
R
324
p
S
[
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Ucrounnku Toka. 3J]C nuctouyHmka Toka:
E _ ACTOpOHHVIXCI/IJ'I
q
E
q
3.25
A
CTOPOHHUXCHIT
BHyTpeHHee conpoTUBIEHNE UCTOYHHUKA TOKA
3akon Owma a1 MONHOM (3aMKHYTOM) 3JIEKTpUUYECKOM
uenu: E = IR + Ir, orkyna
_E
Rr
1
3.2.6 B
Rr
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3.2.7

HapannenLHoe COCOIMHCHHUEC ITPOBOJHUKOB!

I=11+12+.,Ul=02=_,,

1 1.1,
Rnapann Rl RZ

R

mapasn
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HOCHCZ[OB&TGJILHOG COCAUHCHUC ITPOBOJHUKOB:

U=Ul+02+. ., 11=12= .,

TocJ1

Rnocn = Rl + RZ + ...
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3.2.8

Rt

Pabota snektpuueckoro Toka: A = [Ut.

3akon J[>xoyns — Jlenua:
Q =I?R¢

&

Ha pesucrope

u2
KQ:A:PM:HH:§¢

.
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MOH_[HOCTB SJICKTPHUYCCKOI'O TOKA:

A4
P=— =IU
Ar Ar—)

Tennosas MOIIHOCTDb, BBIACIISIEMAA Ha pE3UCTOPC!

=
ol l;‘"‘
329 S
R
MoniHOCTh HICTOYHHKA TOKA:
AA
_ CT. CHIT _
R=—2= =H
4 Ar—
CBOOOJHBICE  HOCHUTENHM  DJJIEKTPUYECKHX  3apsioB B
32,10 MPOBOJHUKAX. MeXaHu3Mbl MPOBOJAMMOCTH  TBEPABIX
o METaJUIOB, PACTBOPOB M PACILJIAaBOB 3JIEKTPOJIUTOB, T'a30B.
[TonynpoBoauuku. [1oynpoBOAHUKOBBIN U0
3.3 MAT'HUTHOE I1IOJIE
331 MexaHuueckoe B3aUMOJEHUCTBUE MarHuToB. MarHuTHOE

none. Bekrop  MarmuTHOM — uHAYKUMH.  [IpuHIUMD
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CyHEPIO3UIUU MAarHUTHBIX TOJICH:

- - -

B:B1+B2+...

JInaumn UHAYKIOUNU MAarduTHOTO IIOJIA. KapTI/IHa JIMHUU
HHAYKOWUN MAar"gsuMTHOI'O IOJIA IIOJIOCOBOTO u

HOI[KOBOO6p33HOFO IIOCTOAHHBIX MAarHuTOB

332

OmnbIT 9pCTe):[a. MarsuTHoe ToJe IMPOBOJHHKA C TOKOM.
KapTI/IHa JIMHUH HHAYKOUW MArdiuTHOI'O IIOJIsA AJIMHHOTO
psAMOIro IMPOBOAHHKA n 3aMKHYTOI'O KOJBIECBOI'O

MMPOBOAHUKA, KATYIIKHU C TOKOM
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Cuna Amnepa, e€ HanpaBJIEHUE U BEJIMYHHA:
F 4 =IBlsina

F
A
333 IBlsina
, TJIE 0. — YTrOJI MEK/ly HalpaBJICHHUEM MPOBOJHUKA U
BEKTOPOM
B
B
Cuia JlopeHnua, e€ HanpaBJIE€HUE U BEJIUYUHA:
Fnop = q | vBsina
F
Jlop
3.34 -
|g|vBsina

TJI€ 0L — YTOJl MEXIY BEKTOpaMHU

0
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[

. I[BI/DKGHI/IG SapH)KGHHOﬁ JaCTHLbl B OATHOPOJHOM MAaroHMTHOM

IoJIC

34

SJIEKTPOMAT'HUTHA A MH/YKIWA

[ToTok BEeKTOpa MAarHUTHON MHYKIIUU:
® =B,S = BScosa

D
B
3.4.1
S
BScosa
7 B
4
G2
342 SBnenue anexkTpomMaruuTHOM nHAYKIMK. D/1C nHAyKIMH
3aKoH 37eKTpoMarHuTHo nuaykuu dapanes:
AD
3.4.3 E=—— :—(I:];
Az Af—)
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3.44

5 "
\Y
!
—

OJ1C MHAYKIIMU B IPSIMOM MPOBOIHUKE JUTHHOM I,

ABMIKYIIEMCA CO CKOPOCTBIO

—

[

L)

)

B OJJHOPOJHOM MarHUTHOM noJie B:
| E; |= Blucosa
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Blvcosa

, TJIE 0. — yTOJI MeX1y BEKTOpoM B 1 HOpmanbio

-

n

K IIJIOCKOCTH, B KOTOPOH JIEKAT BEKTOPBI

—

Ino
/
u
v
; €CIIH
1
/
1
1
B
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, 1
v
v
TO
| Ei |: Blv
|E
Blv
345 [IpaBuno Jlenma
NHIyKTUBHOCTB:
(0]
L=—
I
L
3.4.6 -
1
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, umm @ = L1.
Camounaykuus. 3/C caMOMHIYKIUU:

Eﬁ;_g,gt =—LI'
E Af

t

—0

3H€pFI/I$I MAariuTHOTO IMOJIA KaTYHIKU C TOKOM:

W
L=

w
L
3.4.7
2
LI
2
3.5 SJIEKTPOMATI'HUTHBIE KOJIEFAHHMA 11 BOJIHBI
3.5.1
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Koneb6atenbupiii kOHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE

Kosie0aHus B UI€aTbHOM KOJeOaTeIbHOM KOHTYpE:

ir q( ri] =q__sin( ot +q, f]
(1(2) =g, = g, cos ot + @y ) =1, cos( et + )

®opmyna Tomcona:

T =2nLC

T
2
LC
, OTKyJ1a
27 1
w = ? = —
VLC
w
T
27
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LC

CBsi3p aMIUIUTY/IBI 3apsiia KOHAEHCATOpa C aMIUIUTYI0M
CWJII TOKa HpU  CBOOOJHBIX  3JIEKTPOMArHUTHBIX

KOJICOaHUIX B HICAJTbHOM KOJIeOaTeIbHOM KOHTYPE:

()}

3aK0H COXpaHEHHUs SHEPIHH B UIACATHHOM KOJIEOATEIHHOM

1.5 KOHTYDE:

3.5.3 BriHyKieHHbBIE 3JIeKTpOMarHUTHbIE KosieOanus. Pe3onanc
ITepemennbii  Tok.  IlpomsBoacTBo, mepemaya U
noTpelyIeHue 3IEKTPUIECKOM SHEprun

o s vl F O s ) D - i

A =~ max _ T2% = const.
2 2 2 2
CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. Bzaumuas
3.5.5 OpUEHTALMsI BEKTOPOB B 3JICKTPOMAarHUTHOM BOJIHE B

BaKyyMe:

169




E1Blc

E
4L
B
1L
c

356 [IIxana 3JIEKTPOMArHUTHBIX BOJIH. IIpumeHenne
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITHUKA

161 [TpsimonuHEHOE pacIpOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. ToueuHblit HCTOUHHUK. JIyd cBeTa
3aKOHBI OTPaKEHUS CBETA.

a=p

a

3.6.2

alP

S
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3.6.3

[Toctpoenue n3o0paxeHuii B MIOCKOM 3epKaje

3.6.4

3aKOHBI IPEJIOMIICHHS CBETA.

IIpenomnenue ceera:
nisina = npsing.

sino

sinp.

AOCOIIOTHEIH ITOKA3aTellb MMpCJIIOMJICHUA:
C

Nagc = 2

abc
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OTHOCHUTENBHBIN TOKA3aTENb MPETOMIICHUS:
np 0

Noth = =
ny 0

OTH
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Xoq J1y4en B IpU3Me.
Vi =V, mhy =Mk,
CooTHOIIEHHE YacTOT M COOTHOLIEHWE JUIMH BOJH IIPU

nepexoae MOHOXPOMATHUYCCKOI0O CBETAa 4YCpPC3 TI'paHULy

paszena AByX ONTHYECKUX CPE/I:

3.6.5

n,<n, n,

o E
ITomHOE BHYTpEHHEE OTpaKEeHHE.

HpelleHBHBIﬁ YT'OJI IIOJIHOT'O BHYTPCHHETO OTPAKCHUSA:

. 1 n
Sinapp = =2

Notw M1

Sino.

p
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OTH

3.6.6

Cobuparoniyie W pacceuBarol[ue JTUH3bL. TOHKas JHH3A.

DOKyCHOE PaCCTOSTHUE M ONTUYECKAs CHJIa TOHKOMW JIMH3BI:

1
D=1
F
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3.6.7

dopmyJia TOHKOH JIMH3bI:

S

=

el
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VBeandeHue, JaBaeMoe JIMH30M:
h | f
poh _Lf1

H 4

/1
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d T

Lol

F\ h
f

3

B ciydae pacceuBaromiei JIMH3bL:

3.6.8

D0 = F ==0,
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/1

Xopa ny4a, IpOIIEIIEero JUH3Y 0/ MPOU3BOJIBHBIM YITIOM
K e€ riIaBHOM ontuueckoil ocu. [locTpoenue n3zo0paxxeHui
TOYKH U OTpe3Ka MPSMOI B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

dotoanmapaT Kak onThdyeckuii npubop. I[ma3z kak

OIITHYCCKaA CUCTEMA
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Untepdepeniuss  cBera.  KorepeHTHble  HMCTOYHHUKHU.
VYcnoust HaOMIONEHUST MAaKCUMYMOB M MHUHHUMYMOB B
UHTEp()EPEHIIMOHHON KapTUHE OT JABYX CHH(]Aa3HBIX

KOTCpPCHTHBIX UCTOYHHUKOB:

3.6.
)
MAaKCIIMYMBEI — A=2m —; M= Ol 253
(~ VA 0 :
MITHIIMYMBI — A=(2m+1)-, m=0,£1,£2.+3,
Hudpakuus ceera. udpakmuonHas pemeérka. YcloBue
HAOJIOJICHUSI TJIABHBIX MaKCHUMYMOB TIPH HOPMaJbHOM
naaCHU MOHOXPOMATHUYCCKOI'o CBETa C HHHHOﬁ BOJIHBI A
Ha peméTKy ¢ nepuoaom d:
dsing,, =mA,m =0,+/-1,+/-2,+/-3,...

dsing

m
3.6.11

mA,
m
0,
+/
1,
+/
2,
+/
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3.6.12

[ucnepcus ceera

KBAHTOBAS ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

4.1.1

['umote3a M. [1nanka o kBantax. ®opmyna [Tnanka: E = hv

4.1.2

pc

®otonHbl. DHeprus (HoToHa:

E:hv:%:pc

hc

WNmnynbsce ¢poToHa:

i
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hv

413 dororpdexr. Ombitet  A.I'.  CromeroBa.  3aKOHBI
o doroadexra
414 VYpaBHenue DifHmrelHa 11 GoTodpdexTa:
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(porona

ABBIXONA
_l’_

KHHmax

rae,

toTona

he

Eq)OTOHa = ABbIxoAa + Exypmax,

Egorona =hv = 1’
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hv

Asixopa = thp = 1
Kp

BbBIXOJa

Kp

Kp

hc

mvz

max

E =
KUHmax
2

he

= eUzan
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KHHmMax

my

max

eU

3am

JlaBneHue cBerta.

JlaBneHne  cBeTa  HA  MOJHOCTBIO  OTPAXKAIOIILYIO

12 MOBEPXHOCTh M HAa  IOJHOCTHIO  IOIVIOIIAOLIYIO
MOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [ImanerapHast MOJEIb aTOMa
422 [Toctynatsr bopa. Uznyuyenue u nornomieane GOTOHOB pU

nepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUH HA JPYTOu:
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hv —;£=|E -E

mn ] m
“mn

423

JInHevaTpie CIEKTPBI.

CriekTp ypOBHEHN 3HEPruM aToMa BOJIOPOJA:

—13,63B
n= 3—11 ”=1;2;3; it

e

4.3

OU3NKA ATOMHOI'O APA

4.3.1

Hyxnonnast mogens sapa ['efizenOepra — MiBanenko. 3apsi

sapa. MaccoBoe 4ucio aapa. H3oToms!

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
3X—>53Y+ 3He

bera-pacna.

DIIeKTPOHHBIN B-pacnan;

A A, 0
zXzaY + je+v,

[TosutponHsIii B-pacman:
A~y o A 0
7 X—>79Y + g€ +V,

I'amma-u3nydenue

433

3aKoH paIMOAaKTUBHOTO pacraja:

~t
N() = No#2T

N()
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-t

HYCTB m — Macca paaruoaKTUBHOI'O BCUICCTBA. TOF,Z[a

-t
m(t) =my»2T

m(t)
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434

Snepusle peakuuu. Jlenenue U CUHTES sAep
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

» ®usuka; 10 knace. yrnyonenHoe ooyuenne KacosinoB B.A. ObmecTBo ¢
OrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «lIpocsemenue»

» Gusuka; 11 knacc. yrinybnenHoe ooyuenue KacwesinoB B.A. O6miecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «/JI[PODAY; AKIIMOHEpHOE 00IIECTBO

«M3parensctBO «IIpocBenieHne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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