PABOYASA ITPOI'PAMMA
y4eOHOro npeamMera
«Du3uKa. Yriay0JEéHHbIN YPOBEHb)
s oOydaromuxcs 10 — 11 kmaccos



MNOSCHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢u3uke Ha ypoBHE cpeaHEro ooiero oOpazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOM MPOrpaMMBbl,
npeactaBieHHbix B ®I'OC COO, a Takke ¢ yd€toMm denepalbHOW pabodeid TporpamMMbl
Bocriutanust U KoHuenmmu mnpernonaBaHust yuyeOHoro npenmera «®Pusnka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit denepanuu, peanu3yonx OCHOBHbIE 00pa30BaTe/IbHbIE IPOTrPAMMBI.

[Iporpamma no ¢u3nke onpeaessier 00s13aTeabHOE MPEAMETHOE COJIEpKAaHUEe, YCTaHABINBACT
PEKOMEHAYEMYIO MOCJIE0BAaTEIbHOCTh U3YUEHUsI TEM M Pa3/iesIoB y4eOHOro npeaMera ¢ yu4éToM
MEXIIPEIMETHBIX ¥ BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOro IpoIecca, BO3PACTHBIX
ocoOeHHocTel oOydaromuxcs. [Iporpamma o ¢usuke na€r npencraBieHUe O LEIIX, COAEPKAHUY,
oOmieil cTpaTeruu OOy4eHHUs, BOCHUTAHUS M PA3BUTUS OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO
npeamera «Pu3uka» Ha yriayOoIEHHOM ypOBHE.

Wzyuenne kypca ¢(us3uku yrayOn€HHOTO ypOBHS TIO3BOJISIET pEaIM30BaTh  3a7addd
IpoeCCUOHATLHON OpHUEHTAllMK, HAIpPaBICHO Ha CO3JaHME YCJIOBUH Ul NPOSIBIEHUS CBOMX
MHTEIJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaKIbIM O0y4aroIIUMCs, KOTOpbIe HEOOXOIUMBI
Ul TPOJOJDKEHUS 00pa3oBaHUs B OpraHu3alusax Npo(ecCHOHAIBHOrO 00pa3oBaHMs IO
Pa3NUYHBIM (PU3HKO-TEXHUYECKUM M WH)XKEHEPHBIM CIIEIUATbHOCTSM.

B nporpamme 1o gpusuke onpeaensorcs IIaHUpyeMble pe3ysIbTaThl OCBOEHUS Kypca (pU3NKU
Ha ypPOBHE CpeaHEero oO0IIero oOpa3oBaHUs: JHUYHOCTHBIC, METallpeIMETHBIC, MpeAMETHbIE (Ha
yriyonéHHom ypoBHe). HayuHo-meTomonoruyeckoil OCHOBOW [yl pa3pabOTKu TpeOoBaHUI K
JUYHOCTHBIM, METANpeJAMETHBIM M MPEIMETHBIM pe3yjbTaTaM OOYYalolmMXCs, OCBOMBIINX
nporpaMMmy 1o (U3MKEe Ha ypOBHE CpeJHEero oOuero odpa3oBaHMs Ha YIIIyOJEHHOM YpPOBHE,
SBIISIETCS CUCTEMHO-AESATEIBHOCTHBIH MOIXO/.

IIporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pU3MKM Ha yriryOJIEHHOM YpOBHE, B TOM YHCIIE
IPEeMETHBIE PE3YNIbTAThI 110 TO1aM O0YUYEeHHUS;

coziepkanue yueOHoro npeamera «Du3mkay 1o rogaM o0ydeHuUsI.

IIporpamma 1o ¢Qu3MKe HMeeT NPUMEpPHBIH XapakTep M MOXeT ObITh HCIIOJIIb30BaHa
YUUTEISAMHU (PU3UKH TSI COCTABJICHHUSI CBOMX Pab0OUUX MPOTPaMM.

IIporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U IPEAOCTABISAET
BO3MOKHOCTH ISl pEasTU3alliy PAa3IUYHBIX METOJMYECKUX TMOAXO0I0B K MPENOAaBaHNI0 (PU3UKU HA
yriIyOJIEHHOM YpOBHE IPH YCIOBUU COXPAaHEHMsI 0053aTeIbHOM YacTu cCoep KaHus Kypca.

dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KaueCTBE y4eOHOTO
npeaMeTa B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHMHA 00 OKpyXarolleM MHpE.
[IkonbHBI Kypc PU3UKH — CUCTEMOOOPA3YIOIINH JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB M SIBICHUH, M3Y4aeMBbIX XUMHEH,
ouosoruei, pusmdeckoil reorpadueit 1 actpoHomuei. VMcnonp30BaHNe W aKTHBHOE NMPUMEHEHUE
¢u3nYecKUX 3HAHUM ONpeNenuyIo XapakTep W OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B
cdepe IHEPreTHKH, TPAHCIOPTA, OCBOCHUSI KOCMOCA, MOyYeHHST HOBBIX MaTEpUANIOB C 3a/laHHBIMU
cBoiicTBamMH. M3yueHne (pu3MKU BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTHHBI MHpa 00ydJaromerocs, B (popMupoBaHUE YMEHHI NMPUMEHSATh HAYYHBIH METO] TIO3HAHUS
IIPU BBITMOJIHEHUH UMH YYE€OHBIX UCCIIEAOBAHUM.

B ocHoBy kypca (u3uku Ha ypoBHE CpeAHEro o0IIero oOpa3oBaHMs TOJIOKEH PsII HICH,
KOTOPBbIE MO’KHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IOCTPOEHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKHU 3aBEPIIEHHBIM, OH
COJZIEP)KUT MaTepuall U3 BCEX pa3lesioB (U3UKH, BKIIOYAET KaK BOIPOCHl KJIACCHMYECKOH, TaK U
COBpEMEHHOM (pU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBUU C HEl MarepHual Kypca (pU3MKU OObETUHEH BOKPYT
busnveckux Teopuid. Bemymmm B Kypce sBisieTcst GOpMUPOBAHUE MPEICTABICHUH O CTPYKTYPHBIX
YPOBHSAX MaT€pUH, BEIIECTBE U TOJIE.

Hoea zymanumapuszayuu. EE peanuzanus npeanosiaraeT HCIOIb30BaHHE T'YMaHUTapHOTO
NoTeHIMaga (PU3NUECKOW HAyKHU, OCMBICTICHHUE CBSI3U Pa3BUTHUA (PU3UKM C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MHPOBO33PEHYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUIECKUMH TPOOIeMaMH.

Hoea npuknaonoit nanpaenennocmu. Kypc ¢usuku yriayOiEHHOrO ypOBHS IMpeanosaraet
3HaKOMCTBO C IMPOKAM KPYrOM TEXHUYECKHX W TEXHOJOTUYECKUX MPHIOKCHHHA H3yYSHHBIX
Teopuil M 3akoHOB. IIpm 5TOM paccMmarpuBalOTCS Ha YpPOBHE OOLIMX MPEACTaBICHUA U



COBPEMEHHBIE TEXHUUECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »sxonocuzayuu peanusyercst IOCPEACTBOM BBEIEHHUS D3JIEMEHTOB COJEpKaHMs,
MOCBALIEHHBIX JKOJIOTMYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkKe OOCYKAECHUs MpOoOJeM PalMOHAIbHOIO IMPUPOAONOIb30BAHUS U
HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHne copep)kaHusi MporpamMMbl MO (hU3MKE JOMKHO ObITh MOCTPOEHO Ha MPUHIIMIIAX
CHCTEMHO-/IeATEIbHOCTHOTO Toaxona. s pusuku peanuszanus 3TUX NPUHIUIIOB Oa3HpyeTrcs: Ha
UCIOJIb30BAHUU CaMOCTOSATENBHOTO SKCIEPUMEHTa Kak IIOCTOSHHO JEHCTBYIOLIEro (axkTopa
yuebHoro npouecca. s yriayOonéHHOro YpoBHSI — 3TO CHUCTEMa CaMOCTOSATEIILHOTO YYEHHUYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIETO0 ()POHTAIbHBIE YYEHHYECKHE ONbITHI IPU HU3YYEHUH HOBOIO
Marepuaia, J1abopaTopHble paboTel U paboThl mpakTukyma. [Ipu 3TOM BO3MOXXHBEI J1Ba crioco0a
peanuzanuu Gu3nyecKoro NpakTukyma. B mepBoMm ciiyyae mpakTUKyM ITPOBOAUTCS JIMOO B KOHILIE
10 u 11 xmaccoB, 1100 MOCIE MEPBOTO U BTOPOTO MOJIYTOAUN B KXKIOM U3 3THX KiIaccoB. Bropoit
Croco0 — 93TO HHTerpauus paboT MpakTHUKymMa B CHCTEMY Ja0OpaTOpHbIX paboOT, KOTOpbIE
IIPOBOJATCS B Ipoliecce H3ydeHMsl paszaena (tembl). Ilpu sTtom moj paboramMu NpakTHKyma
IIOHUMAETCs CaMOCTOSITENIbHOE UCCIIeI0BaHUE, KOTOPOE MPOBOJUTCS IO PYKOBOJACTBY CBEPHYTOIO,
00001mEHHOr0 BUAa 6€3 MoImaroBoi HHCTPYKIIUH.

B mporpamme nmo ¢usmuke cucteMa yueHHYECKOro 3KCIIEpHUMEHTa, JabopaTOpHbIX padoT U
MPaKTUKyMa MpPEeJCTaBIeHa €AWHBIM IepeyHeM. BbIOOp TeMaTHKH JUIsl STHX BHJOB YYCHHUYECKHX
IPAKTUYECKUX PabOT OCYLIECTBISETCS Y4YaCTHUKaMU OOpa30BaTENIbHOIO Ipolecca HCXOlsi U3
0CcOOEHHOCTEH MMOYpPOYHOTO IIJIAHWPOBAaHUS M OCHamleHuss KabunHera ¢Qusuku. Ilpum sToM
obecrieynBaeTcsi OBJaJeHHEe OOYyYarOIIMMHUCS YMEHUSMHU [POBOAUTH MpPSAMbIE M KOCBEHHBIE
M3MEPEHUs, MCCIIEOBAHUS 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH M ITOCTAHOBKY OIIBITOB II0
IIPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bosbioe BHUMaHME yAEISETCSl PEIICHUIO PacUETHBIX M Ka4eCTBEHHBIX 3a/1a4. [Ipu aTom st
pacu€THBIX 3aJady HPUOPUTETOM SBIAIOTCA 33Jaud C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(bU3NIEeCKOil MOIEIIBIO, TIO3BOJISIIOIINE PUMEHSATh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJHOTO pasjiesia Kypca, TaK M MHTErpupys INpUMEHEHHE 3HaHUM W3 pa3HbIX pasjenoB. s
Ka4eCTBEHHBIX 3314 MPUOPUTETOM SIBIISIIOTCS 3aaHus Ha OOBsICHEHUE/TPeCKa3aHue MPOTEKAHUS
¢bu3nyecKkux sBICHUM M TPOLECCOB B OKpYXalolled >KU3HHU, TpeOyrolue BbiOOpa (U3NYECKOil
MOJIEININ JIJISl CUTYalluH TIPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00ecrieueHUI0
ydeOHOro Tporecca Kypc GU3HKKA yriayOJEHHOTO YpPOBHS Ha YPOBHE CpEIHEro 0OIero
00pa3oBaHMs TOJKEH N3y4aThCsl B YCIOBUSX MPeIMETHOTro KabuneTa. B kaOunere Gpu3muku 10KHO
ObITH HEOOXO0IMMOE J1abOopaTOPHOE 00OPYIOBAaHUE JJIs BBIIIOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
¢u3nKe YYEHHYECKMX OIBITOB, JIA0OpaTOpHBIX paboT U pabOT MpPaKTUKyMa, a TakKxke
J€MOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCTpallMOHHOE  000opynoBaHME (OPMHUPYETCSs B  COOTBETCTBUM C  IPUHIUIIOM
MUHHMAaJIBHON JIOCTaTOYHOCTH W OOECHEeUMBAECT IMOCTAHOBKY MEPEYHCICHHBIX B MpPOTpaMMe IO
¢u3nKe KIIOYEBBIX JEMOHCTpAlMH JUIsl HMCCIEIO0BaHMS HM3y4yaeMbIX SBJIEHUH U IPOLECCOB,
OMITUPUYECKUX U PYHAAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JIabopatopHoe 000py0BaHUE Ul YIEHUYECKUX MPAKTHUECKUX paboT GpopMupyercs B BHJE
TEMAaTUYECKNX KOMIUIEKTOB U oO0ecreynBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyuyaromuxcs. TemaTndeckue KOMIUIEKTBI JIabOpaTOpHOrOo OOOPYAOBaHHS JOJKHBI  OBITh
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJB30BAHUN AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 00111eM 00pa30BaHUU SBISIOTCS:

¢dbopMHpoBaHUE MHTEpEca U CTPEMIICHUS OOYYaIOUIMXCS K HayYHOMY W3YYEHHUIO MPHUPOJIBI,
pa3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEACTaBIEHUH O HAayyHOM  MeTOo[e TMO3HaHUs U (OPMHpPOBAHUE
MCCIIEIOBATEIILCKOTO OTHOIIIEHUS K OKPY)KAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3y4eHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

¢dbopmupoBaHHE YMEHUN OOBSCHATH SBJIECHUS C HWCIOJb30BaHUWEM (U3MYECKUX 3HAHUHM U
HAYYHBIX JOKa3aTeIbCTB;

(dbopmHpoBaHUE TPEACTABICHUN O PONK (UBMKU I PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK,



TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHHMA O BO3MOXHBIX cepax Oyaymeid mnpodeccrnoHaTbHOU
NESTeIbHOCTH, CBA3aHHBIX C (U3MKOH, NOATrOTOBKAa K JajbHeWnieMy OOy4YeHHIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHne STUX Leneld oOecnedynBaeTCs pEIICHUEM CIEAYIOLUX 3aJad B Ipolecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0uiero o0pa3oBaHus:

npuoOpeTeHue CHCTEeMbl 3HAHUN 00 OOmHMX (QHU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHUAX, BKIIOUYAs MEXaHHUKY, MOJIEKYJISIpHYIO (DU3UKY, SJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U
3JIEMEHTHI aCTPOPUUKH;

dbopMUpOBaHHE YMEHHI NPUMEHATh TEOPETUUYECKHE 3HAHUS U1 OOBSICHEHUS (PUIUUECKHUX
SIBIICHUI B TIPUPOJIC U JIJISl IIPUHSATHUS TPAKTHUECKUX PEUICHUI B OBCEAHEBHOMN KH3HM;

OCBOEHHE CIOCOOOB PELICHUS PA3IUYHBIX 337ad C SIBHO 33/JIaHHON (PU3UYECKOW MOJENBIO,
3aja4d, TOJPa3yMEBAIOIIMX CaMOCTOATENbHOE CO3JaHue (DU3MYECKOW MOJENu, aJeKBaTHOU
YCIIOBUSIM 33J]a4i, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMaHWe (U3NYECKUX OCHOB M NPUHIMIIOB JEHCTBUA TEXHUYECKUX YCTPOMCTB W
TEXHOJIOTUYECKHX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

OBJIQICHUE METOJaMHU CaMOCTOSITEIFHOTO IIJIAHUPOBAHUS W TPOBENCHUS (UINUESCKUX
OKCIIEPUMEHTOB, aHaJlW3a M HHTEepOpeTrauuud UHGOpMalUU, OIpEeAeTeHUs JOCTOBEPHOCTH
MIOJIyYEHHOT'O pe3yJbTara;

CO3/1aHHME YCJIOBUU [JIsi Pa3BUTHS YMEHHUH MPOEKTHO-UCCIIE0BATEIbCKOM, TBOPYECKOM
NeSITENIbHOCTH;

pasBuTHE UHTepeca K chepaM mpodheccnoHaNbHOM eSATEeNbHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B cootBerctBru ¢ TpeboBanusmMu @I'OC COO yrmyOnéHHBIN ypOBEHb U3YUCHUS YI€OHOTO
npenMera «Pu3nKay Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHHs BbIOMpaeTcs O0YYaroIIMMHUCA,
IUTAHUPYIOIIMMH  MPOJIOJDKEHHE O00pa3oBaHUS IO  CHENHAIBHOCTAM  (U3UKO-TEXHHUYECKOTO
npodus.

Ha uzyuenue ¢usuku (yrimyOn€HHBIM ypoBEeHB) Ha ypOBHE cpenHero obmiero oOpa3oBaHUs
orBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacoB (5
4acoB B HEJICIIO).

[Ipennaraemslii B mporpamme mo (U3HKe MepeueHb JTaOOpaTOpPHBIX U MPAKTUYECKUX padoT
SBJIETCS PEKOMEH/I0BAaHHBIM, YUUTENb JEJIaeT BHIOOP MpOBEACHUS 1a00paTOPHBIX pabOT U ONBITOB
C Y4€TOM UHIUBUIYAIbHBIX OCOOEHHOCTEH 00yJaromuxcs.

COJAEP)KAHUE OBYUEHUSI
10 KJIACC

Paznen 1. Hayunblii MeTo MO3HAHNUS IPUPOBI.

Odu3uka — (QyHIaMEeHTalbHAs Hayka O Tpupojae. HaydHblii MeTON MO3HAHUS U METOMbBI
uccaeaoBaHus GU3MYECKUX SIBJICHUM.

DKCIepUMEHT M TEOpHsl B MpoIlecce MO3HaHUA MpupoAbl. HabmioneHne u SKCepuMeHT B
¢bu3suke.

CrocoObl u3MepeHHus: (PU3NYECKUX BEIMYMH (aHATOTOBBIE U IU(MPOBBIE H3MEPHUTEIHHBIC
prOOPHI, KOMIIBIOTEPHBIE JAaTYNKOBBIE CHCTEMBI).

[TorpemnocTu u3mepeHuit Gu3NYeCKuX BeTUIHUH (aOCONIOTHASI U OTHOCUTENIbHAS).

MopenupoBanue (GU3HYECKUX SBJICHUM W TPOIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJO, UACAIbHAS JKUJIKOCTb, UACAIbHBIA Ta3, TOUCUHbIN 3apsay). [ unoresa. Ouznueckuit
3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. DU3HIECKast TEOpHUs.

Ponp u mecrto ¢usuku B (GOPMUPOBAHWM COBPEMEHHOM HAy4YHON KapTHHBI MHUpPA, B
MPAKTUYECKOU EATETLHOCTH JIFO/ICH.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npAKMUKyMm.

N3mepenne cuitbl TOKa M HAPSDKEHUS B 1IEMU TOCTOSTHHOTO TOKA MPHY MTOMOIIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTENHHBIX TPHOOPOB.

3HakoMcTBO ¢ Iu(poBoi jaboparopueit mo ¢usuke. [Ipumepbl M3MepeHHs] (PUINYECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX TaTYMKOB.



Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBmkeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOro JBMxKeHUA. CrucTeMa OTcUéTa.

[Ipsimast u 0OpaTHast 337291 MEXaHUKH.

Pannyc-BekTop MarepuanbHOM TOYKH, €ro IMPOEKIMM HAa OCH CHCTEMbI KOOpJWHAT.
Tpaektopus.

[lepemernienue, ckOpocTh (CpelmHssl CKOPOCTh, MIHOBEHHasi CKOPOCTb) U YCKOpEHHUE
MaTepHaIbHOM TOYKH, MX MPOEKIUHW HAa OCHU CUCTEeMbl KoopauHatr. CllokKeHUE MEepeMelIeHUud Hu
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSMOJIMHEWHOE JBH)KEHHE. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTePUAIBLHON TOYKU OT BPEMEHH U UX TPaduKu.

CBoOoaHoe majeHue. YCKOpPEHHE CBOOOTHOTO IMajeHus. J(BrkeHue Tema, OpOIIeHHOTO 10T
YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MaTE€pUaJIbHOM TOYKU OT
BPEMEHHU U UX TpaduKH.

KpuBonuneiinoe nBuxeHue. [[BHkeHME MaTepUAIbHOM TOYKHU IO OKPYKHOCTH. YTJIOBAs U
nuHeWHas ckopocTh. llepmon m dacrora oOpamenus. LleHTpocTpemuTenbHOe (HOPMaIBHOE),
KacatelibHOE (TaHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHHE MaTepUaIbHOM TOUKH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTUUECKHE MPOIECCHI: CIIUIOMETP, TBHXKECHUE CHAPSJIOB,
[EMHBIC, IIeCTePEHYATHIC U PEMEHHBIC ITepPeIadr, CKOPOCTHBIC JTU(THI.

Hemoncmpayuu.

Mogenp cuctembl OTCUETA, WILTIOCTPALMA KHHEMATUHYECKUX XapAKTEPUCTUK JBUKECHHUS.

CnocoObl UCCIIENOBAaHUS IBUKECHUN.

NnnmrocTpanus npeneabHoro nepexoia i u3MEpEeHHe MTHOBEHHOW CKOPOCTH.

[IpeobOpazoBanue NBMKEHHUI C HCITOJIb30BAHHEM MEXaHH3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpOIIeHHOTOo MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

[Ipeobpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOpE.

CpaBHeHHME TyTEH, TPAeKTOPUM, CKOPOCTEH IBMKEHHUS OJHOTO M TOTO K€ Teja B Pa3HBIX
CHCTEMax OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomovt, nPAKMUKyM.

N3yueHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO ONPEAETIECHUS MTHOBEHHON CKOPOCTH.

N3mepenne yCcKOpeHUs pu NPSIMOJIMHEWHOM PAaBHOYCKOPEHHOM JIBUKEHUH IO HAKJIOHHOW
ILIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MIPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenue yckopeHusi cBOOOTHOTO MajeHHs (PeKOMEHIOBAHO HCIIOJIBb30BaHUE IU(PPOBOI
nmabopaTopun).

W3ydyenue ABMKEHUS Tena, OpPOIIEHHOTO TOPHU3OHTaNbHO. [IpoBepka THMOTE3BI O MPSMOi
MPONOPIMOHATBHON 3aBUCUMOCTH MEXY TAIbHOCTBIO MOJIETA K HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue nBHKEHUS Tela 10 OKPYKHOCTH € ITOCTOSSHHOM 110 MOJYJIFO CKOPOCTBIO.

UccnepoBanue 3aBUCUMOCTH TIEpHOJia OOpalIeHHs] KOHHYECKOTO MAasSTHHUKAa OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[lepBriii 3akoH HproroHa. MHepunanbHbele cuctembl OTCYETA. [IpMHUIMII OTHOCUTEIBHOCTH
lanunes. HenneprimanabHbie cucTeMbl 0TCUéTa (OmpeeeHue, MpUuMephI).

Macca Tena. Cuna. [IpuHuun cynepno3unuuu cui.

Bropoii 3akoH HeroTOHA 7151 MaTepUAIBHON TOYKH.

Tperuii 3akoH HproTOHA [111 MaTepraibHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAIECHTHOCTh TPABUTALIMOHHOW M HHEPTHOM MaCCHhI.

Cuna TsKecTH. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO TAaAC€HUS OT BBICOTHI Haj
MMOBEPXHOCTBIO TIJIAHETHI M OT reorpaduueckoil IMMPOTHL. J[BrkeHHe HEOECHBIX Tel M UX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABuXKyIIerocst ¢ yckopeHueM.

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHHMs CKOJBXKEHHUS U CHJIA TPEHUS TMOKOS.
Koaddumment tpenus. Cuia COmpoOTHUBIICHHS] TPU JBMXKCHHHM Tella B JKHIAKOCTH WM rase, e
3aBUCUMOCTBH OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUS.



HMasnenue. I'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHudeckue yCTpPOHWCTBA M TEXHOJIOTMYECKUE MPOLECCHl: MOAIIMIIHUKYN, JBUYKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habnronenne nBrXeHHs Tell B MHEPIUAIbHBIX U HEMHEPIIUAIBHBIX CUCTEMaX OTCUETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenne nByX IWIMHAPOB WIM IIApOB pPa3HOM Macchl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMAIIBHOW CUCTEMBI OTCUETA.

CpaBHEeHHUE paBHOAECHUCTBYIOLIEH MPUIIOKEHHBIX K TEJIy CUJI C IIPOM3BEICHUEM MacChl Tella Ha
€ro yCKOpEHHE B MHEPLMAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenne macc no B3auMoOACHCTBUIO.

HesecomocTs.

Bec tena npu yckopeHHOM NOABEME U MTaJICHUN.

[{eHTpOoOEI)KHBIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOACHCTBYIONIEH CUJI TPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHM JIBUJKEHUS Opycka II0 HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

WccnenoBanne 3aBUCMMOCTH CHUJI YIPYrOCTH, BO3HUKAIOIIMX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT uXx aedopmaluu.

N3ydenue nBuKEHMSI CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 JErkuii OJIoK.

N3mepenue koddduimenta TpeHus MO BEIHYMHE YIIIOBOro Kod(dduimeHta 3aBUCHMOCTH
Frp(N).

UccnenoBanme nBmwkeHUs Opycka 1O HAKIOHHOW IIJIOCKOCTH C  TEPEMEHHBIM
KO3 PHUIIUEHTOM TPEHHUS.

N3yuenue nBuxkeHus rpysa Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpHoe Teno. [locTymaTenbHoe M BpallaTeslbHOE IBUKEHHE TBEPIOTO Teja.
MoMeHT cuibl OTHOCUTENBHO Oocu BpamleHus. Iliedo cunbl. CrioxeHue cuil, NPUIOKEHHBIX K
TBEpAOMY Teny. LlenTp TskecTn Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeEIA.

YcroitunBoe, HeyCTOHUKBOE, O€3pa3TuYHOE PAaBHOBECHE.

TexHu4eckue yCTporucTBa U TEXHOJIOTUYECKHUE ITPOLIECCHl: KPOHIITEWH, CTPOUTENBHBIN KpPaH,
pelmeéryarble KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO Tella, UMEIOIIETO OCh BPALICHHUS.

KoHcTpynpoBanue KpOHIITEWHOB U pacy€T CUJ YIIPYTOCTH.

N3yuenne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO IUIOIAb ONIOPHI.

Tema 4. 3akonvt coxpanenusn 6 MexaHuke.

Nmnynbe maTepuanbHOM TOYKH, CUCTEMBl MaTepUalbHBIX ToueK. LIeHTp Macc cucremsl
MaTepUaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

NMnynbe cuitbl 1 U3MEHEHHE UMITyJIbca Tela.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE OBMKEHIE.

MoMmeHT wummynbca MaTepuadbHOM TOukd. IIpeacraBneHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

PaboTta cuibl Ha MajJoM M Ha KOHEYHOM mepemenieHHH. I'paduueckoe mpeacraBieHue
paboOTHI CHITHL.

MOoOWHOCTb CHUIIBIL.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 H3MEHEHHMM KHHETHYECKOU
SHEPrUM MAaTE€pPUAJIBHON TOUKH.



IloTeHunanpHble W HENOTEHUUaNbHbIE CcHibl. [loTeHnumanbHas sHeprus. lloreHnumanbHas
SHEprusi ymnpyro aepopMupoBaHHON HpyxuHbl. [loTeHuManbHas PHEPrusl Teia B OJHOPOAHOM
rpaBUTAllMOHHOM Tnojie. [loTeHnuanbHas SHEprus Tejla B I'PaBUTALMOHHOM I10JIE€ OJHOPOJHOIO
miapa (BHYTpH U BHe 11apa). Bropast kocMuueckas ckopocTb. TpeThbsi KocMUUYecKasi CKOPOCTb.

CBs3b pabOThI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHWYECKOW SHEPTHH CHCTEMBI TeJl.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

VpaBHeHue bepHymn [ MACATBHONW KUIAKOCTH KakK CIEACTBUE 3aKOHA COXpPaHEHUs
MEXaHUYECKON IHEPTUU.

TexHuueckue yCTpoiuCcTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUIKEHHUE PAKET, BOLOMET, KOIED,
NPY>KUHHBIA TTHCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHHE HAa KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

N3mepenne MOIHOCTH CUIIBI.

W3menenue sHepruu Teja Mpu COBEPIICHUN PaOOTHI.

B3anMHble npeBpallleHUs] KHHETUYECKOM U NOTCHIUAIBHOW SHEPIUM IpU ACUCTBUU HA TEJO
CHUJIBI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruu npy cBOOOAHOM aICHUU.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomul, RPAKMUKYM.

N3mepenue ummynbca Teaa o TOpMO3HOMY ITYTH.

N3mepenue cuipl TATH, CKOPOCTU MOJIEITH JEKTPOMOOUIIS U MOIIIHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CUJIBL.

HccnepoBanue coxpaHeHUs: UMITYJIbCA IPU YIPYTOM B3aUMOJECHCTBUH.

N3mepenne KNHEeTHYECKON SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS MOTEHIIMAIBHOM SHEPTUU PY>KUHBI C pabOTOM CUIIBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH JIBMKCHUH TEJIa N0 HAKJIOHHOH IIOCKOCTH.

Paspnen 3. MosekyasipHasi Gu3uKa 1 TePMOAHMHAMMKA.

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU MeopUull.

OcHOBHbIE TOJNOXKEHHUSI MoJeKynspHo-kuHeTnueckoii Teopun (MKT), wux ombiTHOE
obocuoBanue. Jluddy3us. bpoyHOBCckoe IBMKCHHE. XapakTep IBIKECHUS W B3aWMOJCHCTBHS
qacTul] BeuiecTBa. MoJienu CTPOEHUS ra3oB, )KUJIKOCTEH U TBEPABIX Te U OOBSICHEHUE CBOICTB
BEIIIECTBA HA OCHOBE ATUX Mojelei. Macca u pa3mepbl Mosiekyl (atoMoB). KonmnuecTBo BemecTsa.
ITocrosiHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ wu3Mepenus. lllkama Temmneparyp
Llenbcus.

Monenb uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHM: YaCTHUIbl ra3a JIBHXKYTCS
Xa0TUYECKH U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

l"azoBbie 3akoHbI. YpaBHeHne MenpaeneeBa—Kaneitpona. AOconoTHas TeMreparypa (1kaia
temneparyp KensBuna). 3akoH JlambToHa. M3omporiecchl B HIE€QIBHOM ra3e ¢ IOCTOSHHBIM
KOJIMYeCTBOM BemiecTBa. ['paduueckoe mnpencTaBieHHe H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3obapa.

CBsi3p MeXly J1aBJICHUEM UM CpeHEW KMHETUYECKOM 3Heprueil MmocTymnareabHOro TErjIOBOIro
JBMKEHUST MOJIEKYJT UJEaJbHOIO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KHHETHUECKOW TEeOpHUU
UJIeaTHbHOTO Ta3a).

CBs3b a0COMIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CHCTEMBI CO CpeAHENH KMHETHYECKOM
SHEPTrHUeil MOCTYNAaTENIbHOIO TEMIOBOTO JIBUKEHUS €€ YaCTHII.

TexHuueckue ycTpoicTBa U TEXHOJIOTHYECKHE MTPOLECCHI: TEPMOMETP, OapOMeTp, MoTyueHHe
HaHOMAaTEepHaJIoB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4aCTHUI BEIIECTBA.

Mopens OpOyHOBCKOTO JBHXKEHUS.

Buneopoinuk ¢ 3anuceio pealibHOro OpOyYHOBCKOTO JIBUYKEHUSI.

Juddyzus xuakocteit.

Mogens onbiTa LlTepHa.

[IputsxeHne MoeKyil.



Mogenu KpUCTaUIMYECKUX PEIETOK.

Habmtonenue u uccnenoBanue N30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanme mpoiiecca yCTaHOBJICHHs TEIJIOBOIO PaBHOBECHUS IMPHU TEIIOOOMEHE MEXIY
ropsiue ¥ XOJOJHOU BOJOH.

W3ydyenune wu3oTepMuyeckoro mporecca (pPeKOMEHIOBAHO HCIIOJIb30BaHHUE LHUQPPOBOI
naboparopun).

N3yuenune n30xopHOro nporecca.

W3yuenune n3o6apHOro mpouecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunbol.

Tepmomunamuueckas (T]l) cucrema. 3amanne BHEUTHUX YCIOBUM JJII TEPMOIUHAMUYECKON
cucteMbl. BHelHue U BHyTpeHHUE mapaMerphl. [lapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KakK
CpeIHHE 3HAYCHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoguHamuku. CaMONpOU3BOJIbHASI pelaKcalys TEPMOJMHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mognens wuJeanbHOIO Ta3a B TEPMOAMHAMUKE — CHCTEMa YpPaBHEHUMN: ypaBHEHHE
MenaeneeBa—Kitaneiipona u BeIpakeHU€ 1JIsl BHYTPEHHEH SHEPruu. Y CJIOBUSA MPUMEHUMOCTH 3TOH
MOJICJIA: HHM3Kas KOHIIEHTpPAIMS YacTUIl, BHICOKHE TeMIlepaTypbl. BeipakeHue sl BHYTpEHHEU
SHEPTUH OJHOATOMHOI'O UJEAIbHOIO Ia3a.

KBa3ucratnueckue u HECTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoauHaMUKe. Brrumcienue paboThl mo rpaduky mporecca Ha
pV-auarpamme.

Tennonepenaua kak crnocod M3MEHEHUs BHYTPEHHEH YHEPrUH TEPMOIMHAMUYECKONH CUCTEMBI
6e3 coBepiieHust padoThl. KOHBEKINS, TETIONPOBOJHOCTD, U3ITyYCHHUE.

KonunuectBo Temnotel. TemnoémMkocTs Tena. Y aenbHas U MOJIIpHas TEIIOEMKOCTH BEILIECTBA.
VYpaBHenue Maiiepa. YuenbHas TEIJIOTa CrOpaHHsl TOILUIMBA. Pacué€r KojiMuecTBa TEIJIOTHI MpPHU
terionepenade. [lonstue 06 aquadarHom mpoiecce.

[lepBsiii 3aKkOH TepMoAMHAMUKHU. BHyTpeHHss sHeprus. KomnyecTBo TemioTsl U paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3aKoH TepMOAMHAMUKHY JJI1 paBHOBECHBIX IIPOLIECCOB: YEpPE3 3aJJaHHOE PAaBHOBECHOE
COCTOSIHME TEPMOJAMHAMUYECKON CHUCTEMBbl MPOXOAUT EIUHCTBEHHas aauabata. AOCONOTHas
TeMIeparypa.

Bropoil 3akoH TEpMOAMHAMUKHU ISl HEPABHOBECHBIX MPOLECCOB: HEBO3MOXXHO MEpeaaTh
TEIUIOTY OT OoJiee XOJIOAHOTO Tena K Oosee Harpetomy ©Oe3 kommencanuu (Kmaysmyc).
HeoOpatuMocTh MpUpOTHBIX MPOIECCOB.

[Tpunine! geiictBus TermnoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII/. ukn Kapho.

DKOJIOTHYECKHE AacleKThl HCIOJIb30BAHUS TEIUIOBBIX JBHUratesieil. TerioBoe 3arpsi3HEHHE
OKpY>Karolleu Cpeibl.

TexHuuyeckue YCTPONCTBA M TEXHOJOTMYECKHE IPOILECCHl: XOJIOAMIBHUK, KOHAMUIIMOHED,
IU3eIbHBIA M KapOIOpaTOpHBIA JABUTaTeNH, mapoBas TypOHWHA, TONyYEeHHE CBEPXHHU3KUX
TEMIIEPATyp, YTUIU3ALHUS «TETJIOBBIX» OTXO0/0B C UCIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTUIU3ALIUs
OMOOPTaHNYECKOT0 TOIIIMBA JIJIs1 BRIPAOOTKU «TETIJIOBOW» U ANEKTPOIHEPTHH.

Jemoncmpayuu.

W3meneHue TemnepaTypsl pU aiInadaTHUECKOM PaCIIMpPEHUH.

Bo3nymnoe orauso.

CpaBHeHME YIENbHBIX TEMIIOEMKOCTEH BEIIECTB.

CriocoObI M3MEHEHUST BHYTPEHHEH YHEPTHUH.

HccnenoBanue aanabaTHOro mporecca.

KommbrorepHbie MOIEH TETIOBBIX TBUTATENCH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenne yaenbHOU TeII0EMKOCTH.

Hccnenoanue npouecca OCTbIBAHUS BEIIECTBA.

WccnenoBanue aguabaTHoro mpouecca.

N3yueHne B3aMMOCBSI3M SHEPIHMM MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBUS U TEMIEPATYpPbI



KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoobwi.

[TapooOpazoBanne © KOHAeHcalus. lcnapeHue U KUNEHHE. YJelbHAs TeIioTa
mapooOpa3oBaHus.

Haceiiennsie n HeHachIleHHbIE napbl. KauecTBeHHas 3aBUCUMOCTh TUIOTHOCTH U JaBJICHUS
HACBILIEHHOTO TMapa OT TEeMIEepaTypbl, UX HE3aBUCUMOCTb OT 0O0BbEMa HACHIIIEHHOTO Mapa.
3aBUCHUMOCTh TEMIIEPATypPhbl KUIICHUS OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe teno. Kpucrammuueckne u amopgHbIe Tena. AHU30TPOIUS CBONCTB KPHUCTAJUIOB.
[1naBnenue u KpuctaumM3anus. Y aeibHas TerioTa miasienus. Cyonumanus.

Hedopmaruu tBEpaoro Tena. Pactsokenue m cxatue. Casur. Moayne Onra. Ilpenen
yopyrux aegopMariuid.

TemoBoe pacmmpeHue KHUAKOCTEH U TBEPABIX Tel, 00BEMHOE W JMHEHHOE pacIIupeHHUE.
AHTapMOHHM3M TEIJIOBBIX KOJIEOAHMI YacTHIl BEIeCTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS Tel
(Ha KAYECTBEHHOM ypPOBHE).

[Ipeo6pa3zoBanue sHeprun B Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTtHOe HaTsKkeHue. Kosdduuuent mnoBepxHocTHOro HaTshkeHus. KanusuispHbie
siBJIEHUs. J{aBieHue 1o UCKPUBIEHHOM MOBEPXHOCTHIO xuaKkocTH. Dopmyna Jlamaca.

TexHnueckue ycTpoicTBa U TEXHOJIOTUUECKHE MPOLECCHL: JKUJKUE KPUCTAIIbI, COBPEMEHHbIE
MaTepHuabl.

Hemoncmpayuu.

TemuoBoe pacmupenue.

CBoiicTBa HaCBILEHHBIX [1apPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TIEHKAMH.

CmauuBaHue.

Kanumnsapusie siBieHus.

Mopenu HeHbIFOTOHOBCKOM KMIKOCTH.

Crioco0Obl U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmanuii.

Habmonenue maneix nedopmanuii.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHHUS JKUIKOCTEH.

N3mepenne yaenbHOU TEeIIOTHI IIJIaBICHUS JIbJA.

N3yueHune cBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenne abcomOTHOM BIQXKHOCTH BO3/IyXa U OIEHKA MAacChl MapoB B TOMEIICHHUH.

N3mepenue ko3 uirieHTa moBepXHOCTHOTO HATSIKEHUSI.

Nsmepenne monyns FOnra.

HccnenoBanue 3aBucUMOCTU JedopMaIlii Pe3MHOBOTO O0pas3lia OT MPUIIOKEHHOW K HeMy
CHJIBI.

Pasnen 4. DuekTpoamHaMuka.

Tema 1. Dnekmpuueckoe no.e.

DnekTpu3zanusi Tea U €€ MpOosIBICHUS. OJEKTpUUYecKuil 3apsa. JlBa BHa 3JIEKTPUUYECKUX
3apAnoB. [IpOBOIHMKH, TUANEKTPUKHA U MOJYIPOBOJHUKH. DJIEMEHTAPHBINA dJIEKTPUUYECKUN 3apsii.
3aKOH COXpaHEHUs AIEKTPUUYECKOTO 3aps/ia.

B3anmoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neiicTBrue Ha AIeKTPUYECKUE 3apsiibl.

Hanpsokénnocts  anexkrpudeckoro mons. [IpoOGHbid  3apsia.  JluHuM  HanmpspKEHHOCTH
AIEKTPUUECKOTO NoJiA. OJHOPOAHOE FIEKTPUUECKOE MOJIE.

[ToTeHManbHOCTh AJEKTPOCTATHUECKOTO TMOMs. Pa3HOCTh TMOTEHIMATIOB W HAMNpPSIKEHHE.
[loTeHnuumanpHast HEprus 3apsia B JIEKTPOCTaTUYECKOM moJje. [loTeHnuman 3neKTpocTaTuuecKoro
nosisi. CBsI3b HANPSHKEHHOCTH TIOJISI U Pa3HOCTH MOTEHITUAIOB IS DJIEKTPOCTATUYECKOTO TOJIS (KaK
OJTHOPOJ/IHOTO, TaK U HEOJTHOPOJIHOTO).



[IpuHOUI CynepO3ULUN JIEKTPUIECKUX MTOJICH.

[Tone Ttouewynoro 3apsima. Ilome paBHOMepHO 3apspkeHHON cdeprl. [lome paBHOMEPHO
3apspkeHHOro 1o o0béMy 1mmiapa. [lome paBHOMEpPHO 3apsDKEHHOW OECKOHEYHOM IJIOCKOCTH.
KapTunb! 1uHUN Hanps>KEHHOCTH ATUX TOJIEH M OKBUITOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKY B 3IEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATUUECKOM I0JI€. [[uanexkTpuieckas MpoHUIIaeMOCTh BEIIECTBA.

Konznencarop. D1neKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.

[TapannensHoe COCIMHEHHE KOHJIEHCAaTOPOB. ITocnenoBarenpHOE COEeIMHEHUE
KOH/JIEHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>KeHUE 3apsKEHHOM YaCTHULIBI B OJJTHOPOJIHOM 3JIEKTPUUYECKOM TI0JIE.

TexHuueckue yCTpONCTBAa M TEXHOJOTMYECKUE IPOLECCHL: SIJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE 3JIEKTPOIprOOpOB, KOHIEHCATOPHI, reHeparop Ban ne
I'paada.

Jemoncmpayuu.

YCTpoiCcTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX IIAPUKOB.

DNeKTprUYEeCcKoe NoJIe JBYX 3apsKEHHBIX TUIACTHH.

Mopaenb anexktpocTatTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHHKY B 3EKTPUUECKOM IOJIE.

DNeKTpocTaTUYECKas 3allluTa.

VY eTpoicTBO U IeHCTBHE KOHJIEHCATOPA MOCTOSSHHOM M IEPEMEHHOU EMKOCTH.

3aBUCUMOCTD 3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIaAU IJIACTHH, PACCTOSHUS
MEXIy HUMH U IU3JIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MoJIs 3apsKEHHOT0 KOHAEHCaTOopa.

3apszKa 1 pa3psika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OueHka cu B3auMOCHCTBUS 3apsyKEHHBIX TEll.

HaGnronenne mpeBpalieHusi SHEPTrHH 3apsDKEHHOTO KOHJIGHCATOpa B DHEPTUI0 U3ITYYCHUS
CBETOAMO/1A.

N3ydenue nporekaHus TOKa B LIETIH, COJIEprKalle KOHAeH CaTop.

Pacnpenenenue pa3HOCTH MOTEHIIUANIOB (HAMPSDKEHUS ) PU MOCTIEI0BATEIbHOM COSTMHEHUT
KOH/JIEHCAaTOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuyecKuii mox.

Cuna Toka. [TocTosHHBIN TOK.

VYcnoBus  CyHIECTBOBAHMS IOCTOSIHHOTO — DJIEKTPUYECKOrOo TOKa. VICTOUHHMKHM — TOKa.
Hanpsoxenne U u D1C €.

3axon OMa 11 yyacTKa Lenu.

DNEKTPUUECKOE CONPOTUBIIEHUE. 3aBUCHUMOCTh CONPOTHUBIIEHUS OAHOPOJHOTO MPOBOJHUKA
OT €TI0 JUIMHBI U IUIOIIA/IN [TONIEPEYHOI0 CEYEHUS. Y ACIBHOE CONIPOTUBIICHHUE BEIIECTBA.

[locnenoBarenpHOE, MapaliebHOE, CMELNIAHHOE COEJUHEHHE IPOBOAHMKOB. Pacyér
pa3BeTBIEHHBIX dNeKkTpuueckux 1eneul. [Ipasuina Kupxroda.

Pab6ota snexrpuueckoro toka. 3akoH Jxoynsi—JIenna.

MOMHOCTB 2IEKTPUYECKOTO TOKA. TeruioBast MOIHOCTb, BbIIEIsAEMast HA PE3UCTOPE.

3/1C u BHYTpEeHHEE COMPOTHBICHUE UCTOYHHUKA TOKA. 3akoH OMa sl OTHOU (3aMKHYTOM)
AJIEKTPUYECKOM e, MOIHOCTh UCTOYHMKA TOKa. KOpoTKOe 3aMbIKaHKE.

Konznencarop B 1ienu nocTOSIHHOTO TOKa.

TexHuyeckue ycTpoHCTBa U TEXHOJIOTMYECKUE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CYETUHUK DJIEKTPUUECKOU YHEPTHUH.

Hemoncmpayuu.

N3mepenue cuibl TOKa U HAIIPSIKEHMUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA OT HANpsOKEHHs] Ui PE3UCTOpPA, JIaMIIbI
HaKaJIMBaHUs U CBETOAMO/IA.

3aBUCHUMOCTb CONPOTHBIICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBL, IUIOMIAAH
MIONIEPEYHOr0 CEUYEHUs U MaTepuaa.



HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHBIIEHUS IIPU ITOCTOSIHHOM HaIIPSKEHUH.

[Ipsmoe u3mepenne I/IC. KopoTkoe 3aMblkaHWE TaJlbBAHMYECKOrO SJIEMEHTAa W OIIEHKa
BHYTPEHHETO COIIPOTUBIIECHUS.

Cnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGaTapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX1Y IOJIOCAMU MCTOYHUKA TOKA OT CUJIbI TOKAa B
LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue CMEMIaHHOTO COEIMHEHHUS PE3UCTOPOB.

W3mepenue yaeapHOro CopoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSHKEHUS AJIs JJaMITbl HAKaJIUBaHUS.

VYBenuueHue npejesna u3MepeHust amnepmerpa (BoJIbTMETPA).

N3amepenne 3/IC u BHYTpEHHETO COPOTUBIICHHS UICTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd DJ]C rajpBaHUYECKOTO 3JIEMEHTA OT BPEMEHU NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX1Y IOJIOCAMU MCTOYHUKA TOKA OT CUJIBI TOKAa B
LIETIH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTY UCTOYHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnexTpuyeckas IpOBOJAUMOCTb Pa3IMYHbIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COIIPOTUBIICHHS] METAIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOcTBeHHAs! U MPUMECHAs! TPOBOJAUMOCTH MOIYNPOBOIHUKOB. CBOlCTBa
p—n-nepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAss AMCCOLMALMS. DIEKTPOJIU3.
3axonbl Dapases ISl 3IEKTPOIN3a.

DneKkTpruyecKkuil TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSTENbHBIA pa3psaa. Pa3znuunbie
THIIBI CAMOCTOATENIBHOIO pa3psaaa. Monnus. [1nazma.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE NPUMEHEHHWE: Tra3opa3psaHble JIAMIIbI,
AJIEKTPOHHO-JIyueBasi TPYOKa, MOJYIMPOBOJHUKOBBIE MPHOOPBL: AHMOMA, TPAH3UCTOP, (HOTOAMON,
CBETOJMO/I, TaJIbBAaHUKA, paQUHUPOBAHHE ME/IH, BHITIIIABKA AITFOMUHHS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

3akoHbl d5ekTpoausa Papazes.

HckpoBoii pa3psaa 1 IpOBOAMMOCTb BO3yXa.

CpaBHEHHUE IPOBOIUMOCTH METAJIOB U MOJIYIIPOBOJHHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hab6mronenue snexrpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONTPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Pu3nyecKuil NPaAKTHKYM.

Crioco0bl u3MepeHns (pU3MYECKUX BEJIWYMH C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX
U3MEpPUTENIbHBIX NPUOOPOB U KOMIIBIOTEPHBIX JaTUYMKOBBIX cHUCTEM. AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MepeHHi pu3ndeckux BeanduH. OleHKa TpaHylLl TOrpeIIHOCTEH.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, MCCIEIOBAaHUN 3aBUCUMOCTEH (M3MYECKUX BEITUYHH,
IpOBEpKa NPEJIOKEHHBIX TUIOTe3 (BHIOOP M3 paboT, ONMUCAHHBIX B TEMAaTHYECKHUX paszzenax
«YYeHHUECKU IKCTIEPUMEHT, J1a00paTOpHbIe PabOThI, IPAKTHUKYM).

MexnpeamerHbie CBA3H.

N3ydyenne kypca ¢usuku yriyonéHHoro ypoBHS B 10 kilacce OCYHIECTBISIETCS C y4ETOM
COJIep KaTeNIbHBIX MEXIIPEIMETHBIX CBs3€il ¢ KypcaMl MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu
Y TEXHOJIOTHH.

MesicnpeOmemmuvle nNOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJIGHUE, HAYYHbI (QakT, runore3a, (u3Nueckas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
9KCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, TOTPEIIHOCTH HU3MEPEHUH, U3MEPUTEIbHBIE



npubopsl, nudposas sadoparopusi.

Mamemamuka: pemieHrue CUCTeMbl ypaBHeHu. JInHelHas yHKkms, mapadosa, rumnepoona,
uxX Tpaguku U cBoiicTBa. TpuroHoMmeTpudeckue (QpyHKIMH: CUHYC, KOCHHYC, TAHT'€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOppl M KX NPOEKIUMHM HAa OCH KOOpAMHAT,
CJI0)KEHHUE BEKTOPOB.

Buonozusa: mexanmdeckoe JBIKEHHE B KUBOW mpupoze, auddysus, ocMoc, TemIoo0MeH
KUBBIX OPraHU3MOB, TEIUIOBOE 3arpsI3HEHUE OKPYXKAIOIIEeH cpefibl, YTHIN3alus OMOOpraHM4eCcKOro
TOIUIMBA Ui BBIPA0OTKH «TEIJIOBOW» W DJIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSKEHUE H
KalWJUISIPHBIE SIBJIEHUS B IPUPOJIE, DJIEKTPUUECKUE SBJICHUS B )KMBOW IIPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsE Macca, MOJIYYEHUE HAaHOMATEpUAJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U
ra3osB, KUJKAE KPUCTAIUIbI, JJIEKTPUUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS JUCCOLMALIMS,
rajlbBaHUKa, JEKTPOHHAsI MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue IBUKEHUIN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET CyXOIo U
KHUJKOTO TPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU (KPOHIUTEIH, peméTyarbie KOHCTPYKIUN),
HCIOJIb30BAaHNUE 3aKOHOB COXPAHEHMsSI MEXAaHUKU B TEXHHUKE (THPOCKOI, BOJOMET WM JPYrHeE),
JBUTATEIb BHYTPEHHETO CrOpaHMs, MapoBas TypOHHa, OBITOBOW XOJOJMJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUM TIOJY4YEHHUsS] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE HAHOMAaTepuajoB, M
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHHE SJIEKTPOIPHOOPOB, ra3zopaspsaHbie
JIaMIIbl, TIOJYIIPOBOJHUKOBBIE TPUOOPHI, raJIbBaHUKA.

11 KIIACC

Pasnen 4. DiekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmopeiicTBrEe MOCTOSIHHBIX MarHUTOB U MPOBOJIHUKOB C TOKOM. MarHutHoe noJjie. Bekrop
MarHuTHOM MHAYKUMH. [[puHIMI cynepno3uiuy MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHTYKLIHUH.

MarnuTHoe MOJie MPOBOJAHMKA C TOKOM (NIPSMOTO MPOBOJHUKA, KATYIIKU W KPYroBOTO
BuTKa). OmbIT Opcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOAYJb. [[BUKeHHE 3apsKEHHOM YacTUIIbl B OTHOPOJITHOM
MarHuTHOM noJie. Pabora cumel JlopeHiia.

MarnuTHoe nojue B Beuiectse. PeppoMarHeTUKH, apa- U 1naMarHeTUKH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCHl: MPUMEHEHUE MOCTOSHHBIX
MarHuToOB, JJEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, OJJIEKTPOABHUraTenb SkoOu, YCKOpUTEIH
3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHui MHIYKIIMA MarHUTHOTO TIOJIS TTOJIOCOBOTO U MOAKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

KapTuna nuHuii MarHuTHOW MHIYKIMU MOJIA JJIMHHOTO MPSMOT0 MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KATYIIKU C TOKOM.

B3anMopeicTere JByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmroienne ABM>KeHUS My4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMI EeHCTBUS 3IEKTPOU3MEPUTENBHOIO TPUOOpPa MAarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

HccnenoBanne MarHUTHOTO MOJISE TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue 1eiCTBUSA IOCTOSTHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenne cuiiel Amnepa.

N3ydyeHne 3aBUCUMOCTH CHJIBI AMIIEpA OT CHUJIBI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. Inexkmpomaznumnan uHOYKYus.

SIBnenne osnekTpomMarHuTHOW uHAYKUMU. [loTok Bekropa MarutHOM wHHIYKIUU. 2J(C



MHAYKIMU. 3aKOH 3JeKTpoMarHuTHOM uHaykuuu dapanes. Buxpesoe anextpuueckoe none. Toku
dyko.

O/1C uHAYKIMU B TPOBOAHMKE, IBUKYIIEMCS] B OJJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NunykrtuBHOCTh. Karylika WHIYKTMBHOCTM B LENM IIOCTOSIHHOIO TOKa. SIBieHue
camouHaykiuu. 9JIC caMOUMHAYKIIUH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

DIEeKTpOMarHuTHOE IOJIE.

TexHnuyeckue ycTpoicTBa U TEXHOJOTMYECKUE IMPOLIECCHl: MHAYKIIMOHHAS I1€4Yb, COJICHOM,
3allUATA OT JIEKTPU3ALUH TEJI IIPU ABUKECHUU B MArHUTHOM I10JI€ 3€MJIU.

Jemoncmpayuu.

Habmtoienue siBjaeHus! 3J1€KTPOMarHUTHOM MHTYKITUH.

Hccnenosanue 3aBucumoctu 3/1C nHAYKINN OT CKOPOCTU U3MEHEHUSI MarHUTHOTO ITOTOKA.

[IpaBuio Jlenna.

[Tagenre MarauTa B aIIOMUHUEBOU (MEIHOM) TpyOe.

SIBneHne caMOMHAYKIUU.

WccnenoBanune 3aBucumoctd D/IC caMOMHIYKIMHM OT CKOPOCTH M3MEHEHMS CUIJIbl TOKA B
LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue sBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Onpenenenyne MHAYKIUYA BUXPEBOIO MarHUTHOT'O MOJIS.

HccnenoBanue siBI€HUSA CAMOMHIYKIUU.

COopka Mo/IeNH AIEKTPOMArHUTHOTO T€HEpATOpa.

Pa3pen 5. Koj1ie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Komnebarensuas cucrema. CBoOOAHEIE KOJIEOAHUS.

I'apmonnueckue konedanus. KunemaTnueckoe U IMHaMUYECKOE ONMCAaHUE. DHEPreTUYECKOoe
omnucaHue (3aKOH COXPaHEHUsS MeXaHWYecKol HSHepruu). BbIBOA AMHAMHYECKOrO OMUCAHUS
rapMOHHYECKUX KOJIEOaHUH U3 UX IHEPreTUYECKOT0 U KHHEMATUYECKOTO OIMCAHUSI.

Amrmntyna u dasza konebanuif. CBsS3b aMIUTUTYAbl KOJNEOAHMM HCXOAHOW BEIUYUHBI C
aMIUINTYy1aMu Kosie0aHui €€ CKOPOCTH U YCKOPEHUS.

Ilepuon m yvactora koneOanuil. [lepron Manbix CBOOOJHBIX KojeOaHMI MaTeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOHBIX KOeOaHU TPYKUHHOTO MasiTHUKA.

[Tonatue o 3aryxaromux konebaHusax. BeiHyxneHHble konebanusi. Pezonanc. PezoHaHcHas
KpuBas. BausiHue 3aTyxaHusi Ha BUJl pe30HAHCHOW KpUBOil. ABTOKOI€0aHus.

TexHnuyeckne yCTpONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: METPOHOM, Yachl, KayellH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuch KoaebaTeabHOro JBUKEHHUS.

HabntoneHne He3aBUCHMOCTH TepHO/ia MaNbIX KOJIEOaHUH rpy3a Ha HUTH OT aMIUIUTY/bI.

HccnenoBanue 3aryxaromux KojaeOaHUN U 3aBUCUMOCTH Tepro/ia CBOOOIHBIX KOJeOaHUl OT
COIIPOTHBJIICHUS.

UccnenoBanne konebaHMi TIpy3a HA MAaCCHUBHOM TMpyXUHE C LEAbl0 (HOPMHUPOBAHMS
IpeJCTaBIeHUH 00 U1eabHOW MOJIENU MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUHU IIPU KOojIeOaHUsAX rpy3a Ha MpYyKUHE.

HccnenoBanue BbIHYXKICHHBIX KOJI€OaHUH.

Ha6mronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U MPY)KMHHOT'O MasiTHUKOB.

W3yueHne 3aKOHOB JIBM)KEHUS TeJia B X0JIe KoeOaHui Ha yIIpyroM MojBece.

W3ydenue nBUKEHHUS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

WccnenoBanue yoObIBaHUS aMIUIMTY/IbI 3aTyXAOIINX KOJeOaHUH.

HccnenoBanue BEIHYXICHHBIX KOJIeOaHUH.

Tema 2. DnekmpomazHumnuole Konedanus.

Konebarenbubiit koHTyp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJEOAaHUS B HICAIHLHOM



KonebarenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYABI 3apsaa KOHJEHcaTopa C
aMIUTUTY/I0H CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHHUsI PHEPTUH B UJCATTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromue  JJEeKTPOMAarHuTHele  KojeOaHMs.  BbIHYXIEHHBIE  3IEKTPOMAarHUTHBIC
KoJIeOaHusI.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE
CHJIBI TOKA W HAINPSDKEHUS TP pa3InyHON (GOopMe 3aBUCUMOCTH ITEPEMEHHOT0 TOKa OT BPEMEHH.

CunycoujanbpHblii IEpEMEHHbIN TOK. Pe3ucTop, KOHIEHCaTop M KaTyllka UHIYKTHUBHOCTU B
LIENU CUHYCOUJIAIbHOI'O IEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpshKeHUH.

Wneanbubiii Tpancdopmatop. IlpousBoactBo, mepenadya U HoTpeOsIeHUE SIEKTPUYECKOH
SHEPIrUHu.

DKOJIOTHYECKHE PUCKU TPH IPOU3BOJACTBE 3NIEKTposHepruu. KynbTypa HCIIONB30BaHMS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHuueckue ycTpoHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: HJIEKTPUYECKHH 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JIMHUU 3JIEKTpoIiepeiad.

Jemoncmpayuu.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

3aBUCHUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHYKTUBHOCTH U EMKOCTH KOHTYpa.

OciorpaMMbl 3J1€KTPOMarHUTHBIX KOJIEOaHUH.

I'eneparop He3aTyXaroIMMX 3JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Mosenb 37eKTpOMarHUTHOIO TeHepaTopa.

BeiHyX1eHHBIE CHHYCOM1aIbHbIE KOJIEOaHMUs.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOI0 TOKA.

Pezonanc mnpu mocienoBaTeIbHOM COEIMHEHHM DPE3UCTOpa, KATYLIKW HHIYKTUBHOCTU U
KOHJIEHCATOopa.

YCTpoicTBO U MPUHIIMIT AEHCTBHS TpaHCchopMaTopa.

Mosenb TUHUY 3JEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomoi, nPAKMUKYM.

Nzydenne Tpanchopmaropa.

HccnenoBanue NEpeMEHHOIO TOKa yepe3 I0CIEJOBAaTEIbHO COECIUHEHHBIE KOHJIEHCATOP,
KaTyIIKYy U PE3UCTOP.

HabmntoneHue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue padoThl HCTOYHUKOB CBETA B 1IETIH IEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60IHbI.

MexaHnueckre BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepeunbie U NpoaoiabHbIE BOJHBL.
Ilepron, cCkOpOCTh pacpoCTpaHEHMsI U JUIMHA BOJIHBI. CBOMCTBA MEXAHUYECKHUX BOJH: OTPaXKCHHE,
npesioMiieHne, MHTepGepeHLns U AUPpaKIusl.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNE OKPYKAIOMIEH CPEIbI.

ONEKTPOMarHUTHHIE BOJHBI. YCIOBUS M3JIY4YEHMsI DJJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CpolicTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTPaXKEHHE,  INPEIOMIICHHE,  IOJIAPU3ALHNS,
uHTepdepeHus U 1udpaKius.

[Ikana seKTpoMarHuTHHIX BOJIH. [IpMeHeHHe 2JIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBEI paHOCBA3U U TEIEBUACHUS. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuuyeckue ycTpoilcTBa M NPAaKTUYECKOE MPUMEHEHHE: MY3BbIKaJIbHbIE HWHCTPYMEHTHI,
panap, paauonpuéMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neub, yiapTpa3BykoBas AMarHOCTHKA
B TEXHHUKE U METUIIHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

Habmtonenue oTpaxeHus 1 MpeaoMIIeHUs MEXaHUUECKUX BOJIH.

Habmonenue untepdepeHnu U AMPpaKku MEXaHUUYECKUX BOJIH.

AKYCTHYECKHI pe30HaHC.



CaoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 9aCTOTOM KOJIeOaHUH.

UccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, MPEIOMIICHUE, MOIsSpU3alius,
mudpakmus, nHTepdepeHIus.

Oo6HapyxeHrue HHPPAKPACHOTO U YITPAPHOIECTOBOTO U3TYICHHIA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsmonuHeliHOEe pacnpocTpaHeHUE cBeTa B OJHOpoAHOM cpene. Jlyd cBera. ToueuHbiit
HCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHBI OTpaxeHHs cBera. llocTpoeHue H300paKEHUN B IJIOCKOM
3epkanie. Cepudeckue 3epkana.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIICHHs cBeTa. AOCOMIOTHBIN MOKa3aTelb MPETOMIICHHUS.
OTHOcHTENbHBIN TOKa3aTelb NpesomiieHus. [1ocTOSHCTBO 4acTOTHI CBETa U COOTHOLUEHHUE JJIMH
BOJIH IIPU [1€PEX0JI€ MOHOXPOMATHYECKOr0 CBETA Yepe3 IPaHully pasziesna AByX ONTHYECKUX CPEl.

Xop myueit B npusme. ucnepcus ceera. CioxHbIi cocTas Oenoro ceera. L{ser.

[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHblil yroi MoaHOro BHyTPEHHETO OTPaKEHMUS.

Cobuparoiye 1 paccerBarouiie JuH3bl. ToHkas auH3a. @OKYCHOE pacCTOSHUE U ONTUYECKas
CHJIa TOHKOM JHH3BL. 3aBUCUMOCTH (POKYCHOTO PACCTOSHUS TOHKOW CEepUyecKoil JMH3BI OT e&
r€OMETPUU U OTHOCUTENILHOTO MOKA3aTesl IPEIOMIICHUS.

dopmyJiia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon syya, IpOUIeUIEro JUH3Y M0 IPOU3BOJIbHBIM YIJIOM K €€ INIaBHOM ONTHYECKOH OCH.
[Toctpoenue n300pakeHUI TOYKK U OTpe3Ka MPSIMOM B COOMPAIONINX U PACCEUBAIOIIUX JIMH3aX U
UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paspemaronias ciocoOHOCTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

Bonnosas ontuka. Untepdepenius ceera. KorepeHTHbIC HCTOYHUKU. Y CIIOBUS HAOTIOACHUS
MaKCHMyMOB ¥ MHHHMYMOB B WHTEP(EPESHIIMOHHON KapTHHE OT JABYX KOTCPEHTHBIX MCTOYHHKOB.
[Tpumeps! Ki1acCHYECKUX UHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxius ceeta. Judpakunonnas pemerka. Y caoBue HaOMIOACHUS TIaBHBIX MAaKCUMYMOB
MIPH MMaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha MU (PAKIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpoMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyla, [EpPUCKOIL,
¢doToannapar, MUKPOCKOII, TPOEKIIMOHHBIN anmnapar, IPOCBETIICHUE ONTHKHU, BOJOKOHHAs ONTHKA,
I paKIMOHHAs PeIETKa.

Jemoncmpayuu.

3aKOHBI OTpaKEHUS CBETA.

WccnenoBanue npenomieHus CBeTa.

Habntoienne nomHOro BHYTpEHHEro oTpakeHus. MoJienb cBeToBoIa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB U€pe3 MIIOCKONApaIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOWCTB N300paKeHHid B THH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Habutoienne 1iBeTOB TOHKUX MJIEHOK.

Habmtonenue nugpakuuu cera.

N3ydenne nudpakinoHHON peréTKu.

Habmtonenue nupakiiMOHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

HabmtoneHue nonsipu3aiuu cBeTa.

[IpuMeHeHne MoaIPOUIOB JJI U3yUEHUS MEXaHUUECKUX HATPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npakmuxym.

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIa.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIeCTBAa (Ha MPHUMEPE KUIKUX
JIUH3).

W3mepenune pOKyCHOTO pacCTOSIHHSI PaCCEUBAIOIINX JIUH3.



[Tony4yenue n300paXkeHNs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3bI.

[Tonydenne n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeneCKONNYECKUX CUCTEM.

Ha6monenue qudpakunn, nHTEpGEPEHITNN U TIOJISIPU3AINH CBETA.

N3ydeHnue nossipu3anuu CBETa, OTPAKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenue nntepdepeHuu J1a3epHOro U3Iy4eHUS Ha ABYX LIEISIX.

HaGmoienue aucriepcum.

Habmonenue u uccnenoBanue n1upakiinioHHOTO CIEKTpA.

N3mepenne 1IMHbBI CBETOBOM BOJIHBI.

[Tonydenue ciekTpa U3Iy4yeHUs: CBETOMO/1a IPU MOMOIIHN TU(DPAKIIMOHHON PEeHIETKY.

Pa3nes 6. OcHOBBI cleIMAJILHOM TEOPHH OTHOCUTEIbHOCTH.

I'panunel nmpuMEeHUMOCTH Kilaccudyeckod MexaHuku. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[IpocTpaHCTBEHHO-BPEMEHHON ~ HMHTEpPBAJ. [IpeoOpazoBanust  Jlopenna. VYcnosue
MPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKPALIEHUE JIMHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJICOM PEISTUBUCTCKOM YaCTHULIbl. DHEPTUS TIOKOS.

TexHuyeckue YCTpPOHCTBA M TEXHOJIOTMUYECKUE TPOIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLL.

YdyeHnueckuit 3KCIepuMEHT, 1a00paTopHble pabOThl, HPAKTUKYM.

OmnpeneneHre MMIYJIbca M DHEPIMM PEIATUBUCTCKUX dYacTull (1o ¢ororpadusiM TPEKOB
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanroBas ¢usuka.

Tema 1. Kopnyckynapno-601no8oit oyanusm.

PaBHOBecHOE TeruioBOE U3nydeHue (M3ydeHne abCcomoTHO YEPHOTO Tela). 3aKOH CMEIICHUS
Buna. ['unoresa I1nanka o kBaHrax.

@DOTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®orodrddext. Onpithl A. I'. Ctonerosa. 3akonsl poTodrddexra. YpaBHeHne DWHIITEIHA TS
doroaddexra. «Kpacnas rpanuna» porodddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETAa HAa a0COIIOTHO MOTJIOIIAONIYIO M aOCOIIOTHO
oTpaxaroiyto nosepxHocts). Onbitsl I1. H. JIeOenena.

Bonnoseie cBoiictBa yactun. Bosnsl ne bpoiurd. [Inuna BonHbl ne bpoiig v pasmepsl
o0jacTy JOKalIW3alluy JBUXKYHIeHcs yacTuibl. KoprnycKynspHO-BOIHOBOM ayanusM. Judpakuus
JJIEKTPOHOB Ha KPUCTAJLIAX.

Crneunduka nsmepenuit B Mukpomupe. CooTHoueHus Heonpeaenénnocrei I'eiizendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOIMYECKHE IPOLECCH: CHEKTPOMETP, (OTOIIEMEHT,
($boToaTUNK, TYHHEIbHBI MUKPOCKOII, COJTHEUHasi 6aTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®otor(hPexT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomal, npaKmuxKym.

Wccnenosanue gporopesucropa.

N3mepenue nocrosiHHo# [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 CBETOAUO OT HAIPSKEHHUSL.

Tema 2. @uzuka amoma.

OMBITHI IO UCCIIEIOBAHUIO CTpOeHUs aToma. [lmanerapuas mozens atoma Pesepdopra.

ITocrynatel bopa. M3nydenue u morjouieHue (OTOHOB IPH IEPEXojie aroMa C OIHOTO
YPOBHSI SHEPTUU Ha JIPYroM.

Bunel criektpoB. CieKTp ypoBHEHN 3HEPTUM aTOMa BOAOPOJA.

CnioHTaHHOE U BEIHYXKJEHHOE M3TydeHue ceera. Jlasep.

TexHnueckue ycTpOHCTBAa M TEXHOJOTMYECKHE TIPOLECCHI: CHEKTPAJIbHBIM  aHaIu3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMITBIOTED.



Jemoncmpayuu.

Mopenb onbiTa Pesepdopra.

HaGmroienne nuHeHYaThIX CIIEKTPOB.

YCTpoicTBO M IEMCTBHE CUETUNKA MOHU3UPYIOIIUX YaCTHII.

Onpenenenye AJIMHBI BOJIHBI JIA3EPHOTO U3JIY4YECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

Haburoienne TMHEeWYaToro CreKTpa.

HccnenoBanue cnekrpa pa3peKEeHHOTO aTOMAapHOTO BOAOPOAA U HU3MEPEHHE NOCTOSHHOU
Pun6epra.

Tema 3. Duzuka amomHo20 A0PaA U INEMEHMAPHBIX YACHUY,

Hyxnonnass moxens simpa ['eiizenOepra—lBanenko. 3apsn sapa. MaccoBoe YHCIIO sjipa.
N3otomsl.

PagnoakTuBHOCTB. Aub(a-pacman. DJIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaza. ['amma-
U3JIy4CHHE.

3aKkOH paJuOaKTHBHOrO pacnajaa. PanumoakTuBHble wu30TONBl B mpupone. CBolicTBa
MOHU3HMPYIOLIEr0 U3JIydeHMs. BnusiHue pajiMOakTUBHOCTH HA KUBbIE OpraHU3Mbl. ECTECTBEHHBIM
¢don mnydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusie peakuuu. [lenenue u cuHte3 saep. SAnepusie peaktopbl. [IpobiieMs! yrpaBisieMoro
TEPMOSIICPHOIO CUHTE3a. DKOJOTUYECKHE ACTIEKThI Pa3BUTUS AEPHOU SHEPTETUKHU.

Meroasl perucTpanuy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTULL.

@yH/1aMEHTAIIbHBIE B3aUMOJEUCTBUSA. bapuoHbl, Me30HbI U JenToHsl. lIpencraBienue o
CrannaptHoit mojenu. KBapk-riirooHHast MOJIENb aIpOHOB.

®uzuka 3a npeaenamu CtanaapTHoU Mozaenu. TémHas MaTepust U TEMHAsE SHEPTHUsL.

EnuncTBO (DM3nYecKoit KapTHHBI MUpA.

TexHMueckue yCTpOMCTBA M TEXHOJOTMUYECKHE IPOLIECCHI: TO3UMETp, Kamepa Buibcona,
SICPHBIA PEAKTOpP, TEPMOSACPHBIN peakTop, aTOMHas 00M0a, MarHUTHO-PE30HAHCHAsT TOMOTpadus.

Yuenuueckuii sxkcnepumenm, nadopamopnsvie padbomot, nPAKMUKyM.

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hOoTOTpadusiM).

HccnenoBanue paanoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenune nornomeHus: 6€Ta-4yacTUll aTFOMUHHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PHU3UKH.

Oranbl pa3BUTHS acTpoHOMUHU. [IpukiagHOe U MHPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMMH.
[TpuMeHMMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS MPUPOIBI KOCMUYECKUX OOBEKTOB.

Metoael  acTpoHOMHUYECKUX HccienoBaHuil. COBpEMEHHbIE ONTHYECKHE TEJIECKOIBI,
paZnoOTENeCcKOIbl, BHEaTMOC(epHast aCTPOHOMHUS.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrtema.

Comnnne. ConHeunast akTHBHOCTh. McTtounuk sHepruu CosHIa U 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamMma «CreKTpajgbHbIN KJIACC — CBETUMOCTBY.
3BE3/pI TTIABHOM IMOCIIEOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUISl 3BE3[ IJIaBHOU
MOCJIeI0BaTEebHOCTH. BHyTpeHHee crpoeHue 3BE€34. COBpEMEHHBIE IMPEACTABICHUS O
MIPOUCXOXACHNUHU U 3BoJolnu CoslHIa U 3BE31. DTambl KU3HU 3BE3I.

Mnineunsiii [Iyte — Hama [Manmaktuka. [lonoxenne n asuxenue Connua B ['anaktuke. Tumnsl
rayiakTuk. PanuoranakTiku u kBa3zapsl. YEpHbIE ABIPHI B A/IpaxX rajakTHK.

Bcenennas. Pacummpenue BceenenHoil. 3akoH Xa0O6ma. PazGeranme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe n3nyyeHue.

MacutaGHas ctpykTypa Beenennoil. Metaranaktuka.

Hepewénnpie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Habmonenus 3B€3qHOr0 He6a HEBOOPYKEHHBIM TJIa30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JITISl OTIpe/IeICHHs TTOJIOKEeHUSI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro MoymapHs 1 sipKkue 3BE3/bI.

HaGmonenus B Teneckon JIyHbl, TUTaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3nyecKuili NPaKTHKYM.

CriocoObl u3MepeHus: (PU3MUECKUX BEIMYMH C UCMOJIH30BAHUEM AHAJIOTOBBIX U IHU(PPOBBIX



U3MEPUTENBHBIX TPUOOPOB M  KOMIIBIOTEPHBIX  JaTYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH U3MepeHui puznyeckux BenuyuH. OneHKa rpaHul] OrpenrHoCTe.

[IpoBeneHne KOCBEHHBIX H3MEPEHUM, UCCIICOBAHUM 3aBUCHUMOCTEH (U3UYECKUX BEIUYMH,
MPOBEpPKa MPEIOKEHHBIX THMOTe3 (BbIOOp M3 paboOT, OMUCAHHBIX B TEMAaTHUYECKHUX paslenax
«Y4EeHNYECKHUI IKCTIEPUMEHT, Ta00paTOPHBIE PabOTHI, TPAKTHKYM).

O6o0maee NnoBTOpPEeHNUE.

O06o0muieHne U cucTeMaTH3aIMs COICPIKaHUs Pa3esioB Kypca «MexaHukay, «MoleKynspHas
buzuka u TepMOAMHAMHKAY, <«DieKkTponuHamuka», «Komnebanus u  BoJHBI», «OCHOBBI
CTELUANIBHON TEOpUH OTHOCUTENBbHOCTHY», «KBaHTOBas (usmka», «IIEMEHTHI ACTPOHOMHUHU U
acTpoHU3UKM».

Ponb ¢usuky 1 acTpPOHOMUU B SKOHOMUYECKOM, TEXHOJIOTHUECKOH, COIUATBHON M 3TUYECKOM
cdepax IesTeNbHOCTH YeJI0BeKa, POJib U MECTO (PM3MKH M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOMH
KapTUHE MMpa, 3HAUYEHUE OINMCATENbHOW, CHCTEMAaTU3UPYIOLIEH, OOBSICHUTEIBHOM U
MpOrHoCTUYEeCKOW (YHKIUN (PU3NYECKOW TEOpUH, POib (U3NYECKOM Teopuu B (POPMUPOBAHUU
MPEJCTaBICHUN O (PU3UUECKON KapTHUHE MHpPa, MECTO (PU3NYECKOH KapTUHBI MUpPa B 0OILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUNA O IPUPOJE.

MexnpeamerHblie CBA3H.

N3yuenue xypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce OCyIIECTBISETCS C yYETOM
COZIep KATEIBHBIX MEXKIIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTUHN, XUMHUH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemnovie noOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHWE, HAYYHbI (akT, rumnore3a, (u3NuUecKas BeJIMYMHA, 3aKOH, Teopus, HaOIIOJeHHE,
JKCIIEPUMEHT, MOJEIMPOBAHKUE, MOJIEIb, U3MEPEHHE, MOIPEIIHOCTH M3MEPEHHUM, U3MEPUTEIIbHBIC
puoOOpHI, UG POBast TaOOPaATOPHS.

Mamemamuka: pelieHHE CHUCTEMBbl ypaBHEHHMA. TpuUroHOMeTpudeckne (DYHKIUH: CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXAECTBO. BekTopsl M uX
IPOEKIIMH HA OCH KOOpAMHAT, CI0XEHHE BEKTOPOB. IIpon3BOJHBIE AJI€MEHTapHBIX (DYHKLIHM.
[Tpu3naku mo1o6us TPEyroabHUKOB, OMPEIeIeHHE TUIOIAaI1 II0CKUX Guryp u oonéma ted.

buonozua: snextpuyeckue sIBICHUS B )KUBOW MPUPOJE, KOieOaTeNbHbIE IBUKEHUS B HKUBOM
MPUPOJE, SKOJOTMYECKHME PHUCKH TPU MPOU3BOACTBE BJIEKTPOIHEPTUHU, SIEKTPOMArHUTHOE
3arpsA3HEHUE OKPYXKAIOWIEH Cpelpl, YIbTPA3BYKOBass JUArHOCTHKAa B MEIWLHMHE, ONTHYECKUE
SIBJICHUS B )KUBOM IIPUPOJIE.

Xumua: CTpOeHHME aTOMOB W MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEpPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PElIETKH, CTIEKTPAIbHBIN aHaIN3.

TI'eozpagpua: varnutHble ToJ0ca 3€MIIM, 3aJie)KM MarHUTHBIX Py, (OTOChEMKA 3€MHOMN
MIOBEPXHOCTH, cericmorpad.

Texnonocusa: NPUMEHEHNE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JJIEKTPOIBUTATENb
SIlko0u, TreHepaTop NEPEMEHHOr0 TOKa, WHAYKIMOHHAs TMeyb, JMHUU DJEKTpolrepenay,
ANEKTPO/BUraTeNb, pajnap, paaUONpPUEMHMK, TEJIeBU30p, aHTeHHa, TenegoH, CBY-neus,
yJIbTPa3ByKOBas JIMarHOCTHMKAa B TEXHUKE, NPOEKIMOHHBIA almapaT, BOJIOKOHHAs OITHKA,
coJiHeuHas OaTapesi, CIIyTHUKOBbIE PUEMHUKH, sJIEpHAsI JHEPIeTUKA U HKOJIOIMUYECKUE aCMEeKThI €€
pa3BUTHSL.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAINYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS Y4eOHOro mpenmera «PHU3MKa» JOIDKHBI OTPAXKaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEN
MO3UIMEN JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIUi, MO3UTUBHBIX BHYTPEHHUX YOSKICHHH,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM LIEHHOCTSIM POCCHIICKOro 00IIeCTBa, pacCUIMpEeHNe KU3HEHHOTO
OIbITa U ONBITA JESATEIBHOCTH B NPOLIECCE PEATU3allii OCHOBHBIX HAIpPaBJIEHUI BOCIHUTATEIBHON
NeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:
rpakIaAHCKOT0 BOCIIMTAHMSA:
e chHopMHpPOBAaHHOCTh TPAKIAHCKOM TO3MIMM OOy4alomlerocss Kak aKTHUBHOIO H



OTBETCTBEHHOT0 YJIEHa POCCHUICKOT0 O0IIECTBa;
® I[PUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX T'YMAHUCTHUECKHUX U JEMOKPATHYECKHUX
IIEHHOCTEH;
® TOTOBHOCTb BECTH COBMECTHYIO JESATENBHOCTh B MHTEpEcax TpaKAaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliu;
e yMEHHE B3aMMOJACUCTBOBATH C COLHAIbHBIMH HMHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSMHU ¥ Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOH J1EATEITbHOCTH.
NaTPHOTHYECKOr0 BOCIIMTAHUS:
¢ chOpPMHPOBAHHOCTh POCCUIUCKOI Ipa)K1aHCKOW UACHTUYHOCTH, MATPUOTHU3MA,;
® [ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKCHHSIM POCCHUCKHUX
yuE€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:
¢ chOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, STHYECKOT'O TIOBEJICHHUS;
® CrHOCOOHOCThH OLIEHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICH
Ha MOpaJbHO-HPaBCTBEHHBIE HOPMbI U LIECHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUYEHOIO;
® 0CO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYIYIIETO.
ICTETHYECKOr0 BOCIIMTAHUS:
® HCTETUYECKOE OTHOUICHHWE K MUPY, BKIIIOYAsl 3CTETUKY Hay4YHOI'O TBOPYECTBA, IPUCYILETO
¢busnueckoil Hayke.
TPY/AOBOI0 BOCIIUTAHMA:
® JUHTEpeC K pa3iuuHbIM chepaM NpodecCHOHANbHON JesITeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (U3UKOM M TEXHMKOH, YMEHHE COBEpULIaTh OCO3HAHHBIN BHIOOp Oynyieit
npodeccuu U pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHBI;
® TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHHUIO M caMO00pa30BaHUIO B 001acTH (U3UKH HA
IPOTSKEHUH BCEH JKU3HU.
IKO0JIOTHYECKOr0 BOCTIMTAHUS:
e CchOpPMHPOBAHHOCTb 3KOJIOIMYECKOM KYIbTYpbl, OCO3HAHHE IJIOOAJIBHOIO Xapakrepa
9KOJIOTUYECKUX MPOo0IIeM;
¢ [UIAHMPOBAHHME M OCYLIECTBIECHUE JIEHCTBUM B OKpPYXKalOLIEH Cpele Ha OCHOBE 3HAHUsA
LEeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;
® pACHIMpEHHME OIbITa JEATEIbHOCTH SKOJOTMYECKOM HAaIlpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HaHUH 10 (pr3HKe.
LHEHHOCTH HAYYHOI'0 MO3HAHMS:
e chOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKH;
® 0CO3HaHME LIEHHOCTH HAY4YHOH JesTeIbHOCTH, TOTOBHOCTH B IpOLIECCEe U3YUYEHUs (PU3MKH
OCYILLIECTBIATh NMPOEKTHYIO U HCCIEI0BATEIbCKYIO NESATEIbHOCTh MHIMBUAYAJIBHO U B

rpymrne.

METANIPEIMETHBIE PE3YJIBTATDI
IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS
ba3oBble JJjornueckue geMcTBUA:
®  CaMOCTOSITETLHO (DOPMYIHUPOBATH M aAKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;
® ONPEACNATH LENN IEATENbHOCTH, 3a/1aBaTh MAPAMETPbI U KPUTEPUU UX JOCTHKEHUS;
®  BBISBISTH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SIBICHUSX;
e pa3pabaThIBaTh IUIAH PEIICHUs MPOOIEMbI C YUETOM aHAN3a UMEIOIINXCSI MAaTePUATBHBIX
1 HEMATEPHUAIIbHBIX PECYPCOB;
® BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YyJIbTATOB LEISM,
OLIEHUBATh PUCKH MOCIEACTBUN IESITEIBHOCTH;
e KOOPJIMHUPOBATH M BBHINOJIHATH pabOTy B YCIOBHUSX pPEaJbHOrO, BUPTYAJIbHOTO H
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
® pa3BHUBATh KPEaTUBHOE MBIIIICHUE MMPU PEIICHUH KU3HEHHBIX TPOOIIEeM.



Ba3oBble ncciieroBaTe/iLCKHe AeiicTBUA.

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIFOYEBBIMH TOHSATHSIMUA M METOJIAMH (U3NICCKOM
HAYKH;

BIIQ/ICTh HaBBIKAMH Y4e€OHO-HCCIIEIOBATEIILCKON M MPOCKTHON NEATEIHHOCTH B 00JIacTH
(bu3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOMCKY METOJIOB PEIICHUS
3a/a4 (pU3N9IECKOro Coep KaHus, IPUMEHEHUIO Pa3IMYHbIX METOJIOB IO3HAHUS;

BJIAJICTh BHUJAMH JIEATCIHLHOCTH IO IOJYYECHHIO HOBOTO 3HAHUS, €r0 WHTEPIpPETAINH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX CHTYaIlUSX, B TOM YHCIIE MPH
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh  NIPUYUHHO-CIICAICTBEHHBIEC CBSI3M M aKTYaIM3HPOBATh 3a/lady, BBIIBUTAThH
THIIOTE3y €€ PelICHUs, HAXOAUTh apryMEHTHI IS JJOKAa3aTelIbCTBA CBOMX YTBEPIKICHHIA,
3aJlaBaTh apaMeTPhl U KPUTCPUH PEIICHHUS,

aHAM3UPOBaTh TOJYYCHHBIE B XOJE PCIICHHS 33Ja4dl PE3YJIbTaThl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTbh, IPOTHO3MPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTHh M (HOPMYITUPOBATH COOCTBEHHBIC 3a/71a4u B 00pa30BaTEIbHON JIEATEIHHOCTH, B
TOM YUCJIC IPH U3yICHUH (DU3UKY;

J1aBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLIEHHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MIEPECHOCUTD 3HAHUS 110 (PU3UKE B MPAKTHYECKYIO 00J1aCTh )KU3HEACITEIbHOCTH;
yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmanmueii:

BJIaJIeTh HABBIKAMH MOJTy4eHHUs MHPOpMaLuu (GU3UUYECKOTr0 COAEPIKAaHUS M3 UCTOUHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJIbHO OCYILECTBJIATh IOMCK, aHAJIN3, CHCTEMAaTH3alUI0 H
MHTEpIIpEeTalMio UHPOPMALMK Pa3IMYHbIX BUJOB U (DOPM MPEICTABICHMUS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMALIHH;

UCIOJb30BaTh CpEeACTBa HH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 33]a4 ¢ COOJIOCHUEM
TpeOOBaHUI HSPrOHOMHKH, TEXHHKH O€30MacHOCTH, THTHEHBI, pPecypcocOepekeHus,
IIPABOBBIX U ITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3HUECKOTO COAEpX aHUS B pa3iIMYHbIX (GopMarax ¢ Y4ETOM
Ha3HauyeHUs MHPOpPMALMU M IEJeBOW ayquTOpuH, BBIOMpas ONTUMAaIbHYIO (opmy
MIPEACTABJICHUS U BU3YaIU3alAH.

KomMyHHUKaTHBHBIe yHHBepcaibHble y4eOHbIe JelicTBHA:

OCYIIECTBJISATh OOIIEHNE Ha YpOoKaxX (DU3UKH 1 BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MPEINOCHUIKN KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHMS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIBHON pabOTHI;
BBIOMpATh TEMATHKy W METOJbI COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJ0r0 4JieHa KOJJIEKTUBRA;

MPUHUMATh LEJIHd COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH M KOOPJAMHUPOBATH
JEUCTBUSA 110 €€ JOCTUKEHUIO: COCTABIATD IUUIaH JIEUCTBUM, PACIPEAENATh POJIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYKIaTh Pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHMBATh KAY€CTBO CBOETO BKJIAJIa U KaXJIOTO YYaCTHUKA KOMAHJIbI B OOIIUN pe3ylbTaT
o pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE MPOEKTHI, OLEHWBATh HJAEW C MO3WUIMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATH IMO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIUYHBIX CHUTYalMsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUITUATUBHBIM.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JEATENIbHOCTh B OOJIACTH (PU3UKU U
aCTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOATENIBHO COCTAaBJIATh IUIAH PEIICHMsS PAcUYETHBIX M KAYECTBEHHBIX 3aJady, IUIaH



BBITIOJIHEHUSI MPAKTUYECKOH pabOThl ¢ y4€TOM HMMEIOLIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacupsATh paMK1 Y4eOHOTO IPEMETa Ha OCHOBE JIMUHBIX MPEANOUTECHHIA;

Jies1aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHHUIO U TPOSBICHUIO JPYIUIMU B O0JACTH (PU3UKH,
MIOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYypPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JE€STEIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HABBIKAMU II03HABATEJILHOW peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUI
U MBICIIUTEIIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMI;

WCIOJIb30BATh MPUEMBI peIIeKCHUU TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YNIbTaTOB ACATEIbHOCTH;
IIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YNIbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPaABO U MPABO JPYTUX HA OLIMOKH.

B mpouiecce 10CTHKEHUSI TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IPOrPaMMBI 110 (U3HKE JIJIS YPOBHS
cpeanero o0miero oOpa3oBaHus y 00yJarOUIMXCsl COBEPIICHCTBYETCS YMOLIMOHATIBHBIN HHTEIJICKT,
MpeIoararonuii copMUpPOBAHHOCTE:

CaMOCO3HaHUs, BKJIIOUYAIOIIEr0 CIIOCOOHOCTh IIOHUMATh CBOE SMOILIMOHAIBLHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS Pa3BUTHUSI COOCTBEHHOW 3MOIIMOHAILHOW CEphl, ObITh YBEPEHHBIM B
ceOe;

CaMOpPETYJIMPOBAHMSI, BKJIFOYAIOIIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJICHHE, CIIOCOOHOCTh aMalTHPOBATHCS K IMOIIMOHAIbHBIM
W3MEHEHUSM U TIPOSIBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIIMH, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHUIO IEITU M YCIIEXY,
ONITUMHU3M, UHUITUATUBHOCTh, YMEHHUE IeHCTBOBATH, HCXO/IS U3 CBOMX BO3ZMOKHOCTE;
SMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHMMATH 3MOIMOHAILHOE COCTOSIHHE APYTUX,
VYHUTHIBATH €0 TIPH OCYIISCTBJICHUU OOIICHHS, CIOCOOHOCTh K COYYBCTBHIO H
COTEePEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BHICTPAMBATh OTHOIICHUS C JIPYTUMHU
JIIOTEMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC M pa3peniaTh KOH(IUKTHL

HNPEIMETHBIE PE3YJIbTATHI
K kxonmy oOyuenuss B 10 knacce nipeaMeTHbIE Pe3yibTaThl Ha YIIIyOJEHHOM YpPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

MOHUMAaTh poJib (UMK B OSKOHOMHYECKOM, TEXHOJOTMYECKOW, 3KOJIOTUYECKOM,
COLIMAJIbHOW W 3TUYECKOM cdepax NesATEIbHOCTH YeNOBEKa, POjb M MeCTO (pU3MKU B
COBPEMEHHOW Hay4yHOW KapTMHE MHpa, 3HAYCHHE ONMCATEIbHOW, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIBHOM M MPOTrHOCTUYECKOW (QYHKIMH (U3HUECKON TEOopuH — MEXaHUKH,
MOJICKYJISIPHOM (PU3MKHM U TEpMOIUHAMUKH, POJIb (PU3NYECKON TEOpUH B (OPMHUPOBAHUHU
MIpe/ICTaBICHUH 0 PU3NYECKON KapTHHE MUPA;

pa3nuyarh YCIOBHS NPUMEHMMOCTH Mojeed (pU3MUECKuX Teld M MPOLECCOB (SABICHHM):
UHeplLHUalbHas cucTteMa OTcuyéra, aOCONMIOTHO TBEPIOE TENo, MarepHajbHas TOUKa,
PaBHOYCKOPEHHOE JIBH)KEHHE, CBOOOJHOE MaJieHue, aOCOJIOTHO yrpyras jaedopmars,
a0COIOTHO ynpyroe u aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENU Ta3a, KUAKOCTH U
TBEPAOTrO (KPUCTAJUIMYECKOTO) Teia, WACalNbHBbIM ra3, TOYEUHBIM 3apsl, OJHOPOJIHOE
ANEKTPUYECKOE T10JIE;

pasznuyaTh yCIOBUS (TPAHUITI, 00JIACTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOIMi XapakTep (yHIAMEHTAIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBACHATH MEXaHUYECKUE MPOLECCHl U SIBJICHUS, UCIOIb3ys OCHOBHBIC
IIOJIOKEHUST M 3aKOHBl MEXaHWKU (OTHOCUTEIBHOCTb MEXAHWYECKOIO JIBUIKECHMS,
(dbopMyInbl KMHEMaTUKH PaBHOYCKOPEHHOTO IBWXKEHHs, MpeoOpa3zoBanus [anumnes s
CKOpPOCTH U TI€peMEIIEeHMs], 3aKOoHbl HpIOTOHA, NPUHLMII OTHOCUTENBHOCTH ['amuiies,
3aKOH BCEMHUPHOIO TATOTEHHUs, 3aKOHBI COXPAaHEHUSI UMITYJIbCA U MEXAHUYECKOW 3HEPIruM,
CBSI3b pabOTBHl CHJIBI C HM3MEHEHHEM MEXaHHUYECKOW DSHEPruH, YCIOBUS PaBHOBECHS
TBEPAOrO Tejda), MPU D3TOM HCIHOIB30BaTh MaTEMAaTHYECKOE BBbIPAKEHHE 3aKOHOB,
yKa3bIBaTh YCJIOBUS NPUMEHUMOCTH (U3MYECKUX 3aKOHOB: mpeoOpasoBanuii ['amumies,
BTOPOT'O U TPETHEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUS UMITYJIbCAa U MEXaHUYECKOMN
SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLIECCHI U SBICHUS, HCIOJB3YS OCHOBHBIE
nosiokeHuss MKT u 3aK0oHBI MOJNEKYISIPHON (PU3UKHU U TEPMOJIMHAMUKHU (CBSI3b JaBJICHUS
HJCaJbHOIO Tra3a CO CPEeIHEM KUHETUYECKOM OJHEPrHed TEIUIOBOrO JBUKEHUA U
KOHLICHTPAllUeW €ro MOJEKYJ, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEAHEN KMHETUUYECKON
SHEPrueil TEMJIOBOrO JBMKEHMSI €ro 4YacTHll, CBS3b JABJICHUS HICAIBHOIO rasza ¢
KOHIIEHTpallMel MOJIEKYJl M €ro TemmepaTypoi, ypaBHeHue MenneneeBa—KianelpoHa,
NEPBBIA 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAHEHHs SHEPTUHM B TEIUIOBBIX IpOLEccax),
IIPY 3TOM HCIIOJIb30BaTh MAaTE€MaTUYECKOE BBIPAXKCHHE 3aKOHOB, YKa3blBAaTh YCIIOBHS
IIPUMEHUMOCTH ypaBHeHUs: MenneneeBa—Knanenpona;

aHAJIM3UPOBATh U OOBSACHATH IEKTPUUECKUE SBICHHUS, UCIOIB3YSl OCHOBHBIC TOJIOKEHUS
1 3aKOHBI AJIEKTPOJANHAMUKHU (3aKOH COXPaHEHUS IEKTPUUYECKOTO 3apsia, 3akoH KyioHa,
MOTEHUUATBHOCTh 3JEKTPOCTATUYECKOrO MOJIA, IPUHIIUI CYNEPIO3UIUN 3IEKTPUUECKUX
moJied, IpU OSTOM YKas3blBas YCIOBUS IPUMEHMMOCTH 3akoHa Kynona, a Takxke
MPAKTUYECKU BAa)KHbIE COOTHOLIEHUS: 3aKOHbI OMa JjIsl ydacTKa LEeNu U JJIs1 3aMKHYTOH
ANeKTpUYecKor 1emnu, 3akoH Jxoyns—Jlenua, npasuna Kupxroda, 3akonsl @apanes aius
AJICKTPOJIN3A);

OIMMCHIBATh (PU3NYECKHE TPOIECCHl W SIBICHUS, HCIOJB3YSl BEJMYMHBL IEpPEMEIICHUE,
CKOPOCTb, YCKOPEHHE, UMIYJIbC TE€Jla U CUCTEMBI TE€J, CHJIa, MOMEHT CUJbl, JaBJICHUE,
MOTEeHIIMATIbHAS PHEPTUs, KUHETUYEeCKasi YPHEPIUsi, MEXaHUUeCKasl SHeprusi, paboTa CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, CHJIa TSKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHMS,
MOIIHOCTb, PHEPIHsl B3aUMOJAEHUCTBUS Tena ¢ 3eMiE BONM3HM €€ MOBEPXHOCTH, SHEPTUs
yrnpyroi nedopmanuy npyKMHbI, KOJMYECTBO TEIJIOTHI, a0COJIIOTHAs TemIepaTypa Tena,
paboTa B TepMOAMHAMUKE, BHYTPEHHSS SHEPIUs UJCabHOIO OJIHOATOMHOTO Tasa, pabora
HJICAIbHOTO Ta3a, OTHOCHUTEIbHAs BIAXHOCTh Bo3ayxa, KIIJ[ maeasbHOro TeniaoBoro
JBUTATENIS; DJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD 3JIEKTPUYECKOTO M0JIsA, HANPSKEHHOCTD
I10JI1 TOYEYHOTO 3apsi/ia UM 3apsKEHHOTo 1Iapa B BAaKyyMe U B IMAJIEKTPUKE, MOTEHIHAI
ANEKTPOCTATUYECKOTO MO, Pa3HOCTh NOTEHIIMAJIOB, MJIEKTPOIBIIKYILAS CUJIA, CHJIa TOKA,
HalpspKEHUWE, MOIIHOCTh TOKA, JJIEKTpUyecKas EMKOCTh IUIOCKOTO KOHJEHcaTopa,
COIIPOTHBIIEHUE Y4YacTKa LIENH C IOCJIENOBATEIbHBIM M IapauIeIbHBIM COEIMHEHHUEM
PE3UCTOPOB, SHEPTUS AIEKTPUUECKOTO MOJI KOHAEHCATOpa;

OOBSICHATE OCOOEHHOCTH MPOTEKaHUs (PU3NYECKUX SIBICHUI: MEXaHWYECKOe JIBUKEHHUE,
TEIUIOBOE JBMI)KEHHE YaCTHIl BEIIECTBA, TEIUIOBOE PaBHOBECHE, OPOYHOBCKOE JBI)KEHUE,
mud¢ys3us, HcrnapeHue, KUIEHWE M KOHJEHcalMs, IUIaBI€HHWE M KpUCTaJIU3alus,
HaIpaBJIEHHOCTh  TEIUIONEPENauM,  IEKTpU3alus  TeJl,  AKBUIOTCHIMAIBLHOCTH
MTOBEPXHOCTHU 3aps’KEHHOT'O IIPOBO/IHUKA,

MIPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OJHOU (pu3MuecKoW BEIMYMHBI OT JPYroM ¢
UCIIOJIb30BAHUEM TNPSIMBIX H3MEPEHUH, MpPU D3TOM KOHCTPYHpPOBAaThb YCTaHOBKY,
¢bukcupoBaTh peE3yJbTaThl IMOJYYEHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIUYMH B BHJE
rpaduKoB ¢ Y4ETOM aOCONIIOTHBIX TOTPEIIHOCTeH W3MEpeHUui, JenaTb BBIBOABI 110
pe3ynbTaTaM HCCle0BaHNUS;

MPOBOJIUTh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIWYMH, NpPU OITOM BBIOUpATH
ONTUMAIBHBIA  METOJ] HM3MEpPEHUs, OLEHHBATh a0CONIOTHbIE M  OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEpPEHU;

IIPOBOAUTH OIBITHI 110 NMPOBEPKE MPENTIOKEHHON TMIIOTE3BL: NIAHUPOBATH SKCIIEPUMEHT,
coOHMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh MOJYYEHHBIE PE3YyIbTaThl U
JIeNlaTh BBIBOJI O CTaTyce MPeI0KEHHON THITOTE3bI;



coOmogaTh mpaBuiaa OE30MAaCHOTO TpyAa NPU IMPOBEICHUU HMCCIEJOBAHUN B paMKax
y4eOHOro SKCIIEpUMEHTa, NPAaKTUKyMa U y4eOHO-HMCCIIENOBATENbCKONH M IMPOEKTHOU
NEeSTeIbHOCTH C HUCIHOJb30BAaHUEM H3MEPUTENIbHBIX YCTPONCTB U J1aOOpPaTOpPHOIO
o0opynoBaHUs;

pemars pacyETHbIE 3a/1a4U C SIBHO 3a/IaHHOM U HESIBHO 33JJaHHOW (PM3MUYECKON MOJEIBIO:
HAa OCHOBAaHHMHM AaHAllM3a YCJIOBUS OOOCHOBBIBAaTH BBIOOP (U3MYECKON MOJENH,
oTBevaroueil TpeboBaHUAM 3aJaud, TPUMEHITh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3NUECKUX TEOPHH MPHU UCTIOIH30BAHUU MAaTEMATUYECKUX METO/I0B PEIICHUS
3a/a4, MPOBOJUTH pacy€Thl HAa OCHOBAaHUM HMEIOMIMXCS JaHHBIX, aHaJIU3UPOBATH
Pe3yabTaThl U KOPPEKTUPOBATH METOJIBI PELICHUS C YUETOM MOJTyYSHHBIX PE3YyJIbTaTOB;
pelarh KauyecTBEHHbIEC 3aJaud, TPeOyrolne MPUMEHEHHs] 3HAHUIM U3 pa3HbIX pa3JieioB
Kypca (U3MKH, a TaKKe HHTETpallud 3HAHUM M3 JPYruX MPEAMETOB €CTECTBEHHO-
HAY4YHOT'O LIMKJIa: BBICTPAauMBaTh JIOTMYECKYIO LEMOYKY PACCYXKIAEHU C ONOpOoHd Ha
W3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

UCIOJIB30BATh TEOPETUYECKHUE 3HAHUS IJIsi OOBSICHEHUS OCHOBHBIX NMPHHLMUIIOB PabOTHI
M3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUYECKUX MPOIECCOB;
MIPUBOJIUTH NMPUMEPHI BKJIaJa POCCUNUCKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOLIETO MHUpPA, B pPAa3BUTUE TEXHUKU U
TEXHOJIOTHIL;

aHAJIM3UPOBATh U OLIEHUBATH MOCJEICTBUSA OBITOBON M MPOU3BOJICTBEHHON AESITEIbHOCTH
YeloBeKa, CBS3aHHONM C (PU3WYECKUMHU TpOIeccaMu, C TO3HUIMH SKOJIOTHYeCKON
0€30MacHOCTH, TMPEJICTABICHU O pPAlUOHAIBHOM MPUPOAONOIB30BAHUN, a TaKKe
pa3yMHOM HCIIOJIb30BAHUU JOCTHMKEHUM HAyKHd U TEXHOJOTHH IJIs JajbHEHIIero
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

MPUMEHSTh pa3iHyHble CIOCOOBl paboThl ¢ MHMOpManuend (HU3NYECKOTO COACPKAHHS C
MCIOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHM, PU ITOM HCIOJI30BATh
COBpPEMEHHBIE HH(POPMAIMOHHBIE TEXHOJIIOTUH JUTS TOUCKA, TIEPEPaOdOTKU U MPEIbIBICHUS
yu4eOHOW M Hay4YHO-TIOMYJISIpHON WH(pOpMalUU, CTPYKTYPUPOBAHUS M HUHTEPIIPETALUU
nHbOpMAINY, TOJYYEHHOH M3 Pa3IMYHBIX HMCTOYHHKOB, KPUTUYECKH aHAIM3UPOBATH
MoJIy4aeMyro MH(GOPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIN3a NCTOUYHUKA HH(pOpMaI;

MPOSBIAT,  OPraHU3alMOHHBIE W  TO3HABaTelbHbIE YMEHHUS  CaMOCTOSITEIBHOTO
NpUOOpPETEeHUs] HOBBIX 3HAHMH B TMPOLECCE BBINOJIHEHUS MPOEKTHBIX M y4eOHO-
HCCIIEIOBATENbCKUX padoT;

paloTaTh B IpyIIe ¢ UCIIOJHEHUEM PA3JIMYHbIX COLUAIBHBIX POJieH, MIaHUPOBaTh paboTy
TPYIIBL, PAMOHAILHO PACTPENCISITh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJIeKBaTHO OIICHWBAaTh BKJIAJ KaXJOTO W3 YYaCTHUKOB TPYNNBl B  pEIICHUE
paccMaTpuBaeMoit MpoOIeMsl;

NpOSABIATh  MOTHBAIMIO K  Oyaymed  npoecCHOHAIbHOM — JIEATENBHOCTH 1O
CMELUANBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

K xonny oOyuenust B 11 knacce nipeiMETHbIE Pe3yJbTaTbl Ha YIIIYOJEHHOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUH:

MMOHUMATh POJib (PU3MKU B SKOHOMHUYECKOM, TEXHOJIOTMUECKOM, COLIMAIbHOW U 3TUYECKOU
cdepax AesITeNTbHOCTH YeJIOBEKa, pOJib U MECTO (PU3MKU B COBPEMEHHOM HayuyHOU KapTHHE
MHpa, pOJIb ACTPOHOMHUU B IPAKTUYECKOM [IEATEIBHOCTH 4YEJIOBEKa M JaJbHEHIIEM
Hay4YHO-TEXHUYECKOM pa3BUTUM, 3HAYCHUE ONMUCATENBHOW, CHUCTEMATU3HPYIOLIEH,
OOBSICHATEIBHOM W TPOTHOCTHYECKOM  (QyHKIMH  Qusuueckoil  Teopunm  —
ANEKTPOAUHAMUKH, CIENHUaIbHOW TEOPHUH OTHOCUTEIBbHOCTH, KBAaHTOBOW (PU3UKU, pPOJIb
¢usnyeckoil Teopun B (HOPMUPOBAHMU TPEACTABICHUH O (U3UUECKON KapTUHE MHUpa,
MeCTO (PU3NYECKONW KapTHUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MIPEACTABJICHUH O IPUPOJE;

pa3nuyath YCJIOBUS MPUMEHUMOCTH Mojeliel (PU3NYECKUX Tell U MPOLECCOB (SBICHHI):
OJTHOPO/IHOE DJIEKTPUUECKOE U OJHOPOJHOE MarHUTHOE MOJIs, TapMOHUYECKHE KoJieOaHus,
MaTeMaTUYECKUN MasTHUK, WUJCalIbHBbIM IPYKUHHBIM MasTHUK, TAPMOHUYECKHUE BOJIHBI,
WJeaTbHBIA KOJIeOATEbHBIM KOHTYpP, TOHKAsl JIWH3a, MOJEJIEH aroMa, aTOMHOTO sjpa U



KBAHTOBOM MOJICJIM CBETA;

pasznuuaTh yCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB, TOHUMATh
BceoOmit xapaktep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPaHMYEHHOCTb HCIOJIb30BaHUS
YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH AJIEKTPOMATHUTHBIE TMPOIECCHl U SBJICHHS, HCIOIB3YS
OCHOBHBIC TIOJIOXKCHHMSI M 3aKOHBI JJIEKTPOJMHAMUKA W  CHCIHAIBHOW TEOpUu
OTHOCHUTENIbHOCTU (3aKOH COXpPaHEHHUS JJIEKTPUYECKOro 3apsna, cuia Amriepa, cuia
JlopeHuia, 3akOH OJJIEKTPOMArHUTHOM WHAYKUMHM, mpaBuio Jlenna, cBsa3p DIJ(C
CaMOUHIYKIIMHM B 3JIEMEHTE JIEKTPUYECKON IENH CO CKOPOCTHIO M3MEHEHUS CHUJIbI TOKA,
MOCTYJIAThI CTIELIMAIIBHOW TEOPUH OTHOCUTEIBHOCTA DIHIITEHHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBHIE MPOIECCHI M SIBICHHUS, UCIOJIB3Ys MOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OWHITeHHA 111 (porodddexra, mepBbli U BTOPOM
noctynarel bopa, mpuHIMI coOoTHOIIEHUS HeompeaenéHHocrel ['eif3enOepra, 3aKOHBI
COXPaHEHHUS 3apsIOBOTO U MAacCOBOTO YHCEN M SHEPTrUU B SACPHBIX pEaKLUAX, 3aKOH
PaIMOaKTUBHOIO pacmaja);

ONHUCHIBATh (DU3MUYECKHE IMPOLECCHl M SIBJICHHS, HCIONb3YS BEJIMYUHBL: HANPSKEHHOCTH
ANEKTPUYECKOTO MOJIA, TOTEHIUAN 3JIEKTPOCTATUYECKOrO MOJIs, Pa3HOCTh MOTEHIIMAJIOB,
AEKTPOABIIKYINAS CHJIA, MHAYKIIAS MarHUTHOTO TIOJISl, MATHUTHBIA TMIOTOK, CHJIa AMITepa,
WHIYKTUBHOCTB, AJIGKTPOJIBIDKYIAS CHUJIa CAMOMHIYKIIMH, DHEPrHsi MarHUTHOTO OIS
MIPOBOJHUKA C TOKOM, PEISTUBUCTCKANW HMITYJIbC, TOJHAS DSHEPrHUsi, DHEPTUS ITOKOS
CBOOOJHON 4YaCTHIIBI, SHEPrUsi U UMIOYIbC (POTOHA, MACCOBOE YHCIO U 3apsja sapa,
JHEPTUS CBS3H SIPA;

OOBSCHATHL OCOOEGHHOCTH TPOTEKAaHUS (PUINYECKUX SBICHUI: SJIEKTpOMAarHuTHas
WHIYKIHS, CAaMOMHIYKIMs, PE30HaHC, MHTep(hEepeHlns BOJH, TUGPaKIus, IUCIIEPCHs,
MOJTHOE BHYTPEHHEE OTpakeHue, GoTroanekrpuueckuit rpdext (dporodaddekr), anvdpa- u
Oera-pacmajpl sep, raMma-u3llydeHue sjep, (U3nuecKue MPUHIUIBI CIEKTPATbHOTO
aHaiu3a u paboTHI Jlazepa;

OTpe/eNATh HANpaBICHUE HHAYKIMM MAarHUTHOTO TOJS MPOBOJHHKA C TOKOM, CHJIBI
Awmrniepa u cuinbl JlopeHna;

CTPOUTHb H300pak€HUEe, Co37aBaeMO€ IUIOCKUM 3€pKaJioM, TOHKOW JIMH30H, |
PacCUUTHIBATh €TI0 XapaKTCPUCTHKH;

MPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE TMOHSATHS, TEOPUM U 3aKOHBI s
aHanM3a u OOBSICHEHUs] (PU3NYECKUX MPOIIECCOB, MPOUCXOISAIINX B 3BE3MAaX, B 3BE3MHBIX
CUCTEMAax, B MEXTaJJaKTUYECKOM cpefie; ABM)KEHMsSI HEOECHBIX TeJ, 3BOJIOLUU 3BE3] U
Bcenennolii;

MIPOBOAUTH MCCJEI0BAaHUE 3aBUCUMOCTEM (HU3NYECKMX BEJIUYUH C HCHOJIb30BAHUEM
MPSAMBIX MU3MEPEHH, TIPH 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThI
MOJIYYEHHON 3aBHCUMOCTH (U3MUYECKUX BEIMYMH B BUAE TpaduKOB C Yy4ETOM
aOCONIOTHBIX ~ MOTPEIIHOCTEH  W3MEpPEeHWil, JenaTh BBIBOABI IO  pe3ylbTaTaM
UCCIIeTIOBAHMUS;

MPOBOJNTh KOCBCHHBIC W3MEpEHUs (PU3UYECKUX BEIWYWH, IPU OTOM BBIOUPATH
ONTHUMAJBHBIA METOJ U3MEpPEHHs, OIICHUBAaTh AaOCONIOTHBIE U  OTHOCHTEIbHBIC
MTOTPEIITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;

MIPOBOJMTH OMBITHI 1O MPOBEPKE MPEATOKEHHON TUIIOTE3bl: MIIAHUPOBATh YKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBFHYIO YCTAaHOBKY, aHAIM3UPOBATh MOJNyYeHHBIC Pe3yabTaThl U
JIeNlaTh BBIBOJI O CTaTyce MPeI0KEHHON THITOTE3bl;

OTMHCHIBATH METOABI OMYyYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

coOnroaTh TpaBWiia 0€30MacHOTO TpyJda MPU TMPOBEACHUU HCCIEAOBAaHUNA B paMKax
y4eOHOro SKCIepUMEHTa, MPaKTUKymMa M Y4eOHO-UCCIIEOBATETHCKON M TPOEKTHOM
NEeSTeIbHOCTH C HUCIOJb30BaHUEM H3MEPUTENIbHBIX YCTPONCTB U J1aOOpaTOpPHOIO
00opynoBaHUS;

pemarh pacy€THbIE 3a/1a4U C SIBHO 3a/IaHHOM U HESIBHO 3aJJaHHOI (pU3MYECKON MOJEINbIO:
Ha OCHOBAaHMM aHajdW3a YCIOBUS BbIOMpaTh (QU3MYECKHE MOJIENH, OTBEYaoIlne
TpeOOBaHUSAM 3a/la4y¥, MPUMEHATH (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl
(U3HYECKUX TEOPHHA IMPH WCIIOIH30BAaHUM MAaTEMaTHYCCKMX METOJIOB pEIICHHS 3ajad,
MIPOBOANTH PAacu€Thl HA OCHOBAaHUHM MMEIOIINXCS JAHHBIX, aHATH3UPOBATh PE3yIbTaThl U



KOPPEKTUPOBATh METO/IbI PEIICHUS C YUETOM MOIYYEHHBIX PE3YJIbTATOB;

peraTh KauyeCTBEHHBIC 3a/1aud, TpeOyIolre NMPUMEHEHUsI 3HaHWW M3 Pa3HBIX pa3/iesioB
Kypca (u3MKH, a TaKKe HWHTErpalvd 3HAHWUN W3 JPYrUX MIPEIMETOB €CTECTBEHHO-
HAay4YHOr'0 IMKJA: BBICTPAMBATh JIOTMYECKYIO LIETMOYKY pACCYXIECHUM C Omopoil Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUCCKUE SIBJICHHUS;

WCIOJIb30BaTh TEOPETUYECCKHE 3HAHUS ISl OOBSICHCHHS OCHOBHBIX MPHHIIUIIOB PabOTHI
HM3MEPHUTEIIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKUX TIPOIIECCOB;
MIPUBOJIUTH MPUMEPHI BKJIAJa POCCUNUCKUX M 3apYOCKHBIX yUEHBIX-(DU3HKOB B Pa3BUTHE
HayKH, B OOBSICHCHHE TMPOIIECCOB OKPYKAIOMIETO MHUpPA, B pPAa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON ACSITEILHOCTH
YellOBEKa, CBSA3aHHOH C (PU3WYSCKUMHU TIPOIecCaMu, C TIO3HMIMA JKOJOTHYECKON
0€30IaCHOCTH, TMPEJACTAaBICHUNH O palMOHAIBHOM MPHUPOJIONOJIB30BAHUU, a TaKKe
pasyMHOM HCHOJIb30BAHUM JIOCTH)KCHUM HAyKM M TEXHOJOTHWA Uil JaJdbHEWIIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

MPUMEHSITh Pa3jMYHbIC CIIOCOOBI paboTHl ¢ MH(MOpManUel (GU3HUECKOTO COACPKAHUS C
HCIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA, IPU ITOM HCIOJI30BaTh
COBpPEeMEHHBIC HH(POPMAIIMOHHBIEC TEXHOJIOTHH JIJIS TIOMCKA, IEPEPa0OTKH U TIPEAbSIBICHUS
y49eOHOW W HAyYHO-TIOMYJISIPHOH WH(OpMAIHMH, CTPYKTYPHPOBAHHUS W HHTEPIPETAIUH
nH(OpMaLIUY, TONYYEHHOW W3 Pa3NUYHBIX HMCTOYHUKOB, KPUTHYECKH aHaJIU3UPOBATH
MoJIy4aeMyro MH(OpPMAIMIO U OIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHUKA HHPOpPMAIINH;

MPOSIBJIATh,  OPraHHW3AllMOHHBIE W [O3HABATEIbHBIE YMEHHUS  CaMOCTOSITEIIHLHOTO
MPUOOPETEHUsT HOBBIX 3HAHUK B TMPOIECCE BBITOJHEHUS IPOCKTHBIX U y4eOHO-
HCCIIe0BaTENIbCKUX padoT;

paboTaTh B TPYIIIIE ¢ UCIIOJIHEHUEM PA3IMYHBIX CONUATBHBIX POJICH, TUTAHUPOBATH PaboTy

TPYIIBI, PalMOHAIBHO paCIpeNeNaTh IEITEIbHOCTh B HECTAHIAPTHBIX CUTYaLUAX,
aJIecKBaTHO OIICHMBATh BKJIQJ KaXJIOT0O M3 YYAaCTHUKOB TPYyNNbl B pEIICHUE
paccMaTpuBaeMoi IpoOIeMBbI;

MpOSABIATh  MOTHBAIMIO K  Oyaymed  mpodecCHOHAambHOM — JIeATENBHOCTH O

CIICHHUAJIBHOCTAM (I)I/I3I/IKO'T6XHI/I‘IGCKOFO HpO(l)I/IJ'ISI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
Ne | HaumeHOBaHUe pa3aeioB KoJunyecTBo 4yacoB DJIeKTPOHHbIE
n/n U TeM NMPOorpaMmMbl Bcero | KonTpoas | IlpakTuyu (undposbie)
HbIE ecKme o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcbl
Pa3zaen 1. HAYYHBIH METO/J ITO3HAHUSI TPUPOIbI
1.1 | HayuHslif MeTOq MO3HAHUS 6 bubimoreka [JOK
HPHPOJIBI https://m.edsoo.ru/f16b68d7
Hroro no paszneny 6
Paznea 2. MEXAHUKA
2.1 | Kunematuka 10 1 bubauoreka [JOK
https://m.edsoo.ru/f16b68d7
2.2 | Jlunamuka 10 bubauoreka [JOK
https://m.edsoo.ru/f16b68d7
2.3 | Craruka TBEpIOTO TENA 5 1 bubmorexa [JOK
https://m.edsoo.ru/f16b68d7
2.4 | 3akOHBl  COXpaHEHHUS B 10 1 bubmnorexa [JOK
MEXaHHKE https://m.edsoo.ru/f16b68d7
Hroro o pazneny 35
Pazjnen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
3.1 | OcHoBHI 15 1 Bbubimoreka [TOK

MOJIEKYJIIPHOKHMHETHYECKO
1 TEOpUH

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

3.2 | Tepmonunamuka. TernoBsl 20 1 bubmmoreka [JOK
€ MaIlIHBI https://m.edsoo.ru/f16b68d7
3.3 | ArperaTtHbie COCTOSIHHS 14 1 bubnuoreka [JOK
BEIIECTBA. da3oBbIC https://m.edsoo.ru/f16b68d7
nepexobl
Uroro mo pazneny 49
Paznen 4. JIEKTPO/IMHAMUKA
4.1 | DrekTpuuecKoe mose 24 1 bubnuoreka [JOK
https://m.edso0.ru/f16b68d7
4.2 | ITocTOsSTHHBIIM 24 1 bubimoreka [TOK
ANEKTPUICCKUHN TOK https://m.edso0.ru/f16b68d7
4.3 | Toku B pa3IM4HbIX Cpeaax 6 bu6mnorexa [JOK
https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 54
Paznen 5. PUSHUECKHUN MPAKTUKYM
5.1 | ®usnueckuil IPaKTUKYyM 16 16 bubnmnorexa [JOK
https://m.edsoo.ru/f16b68d7
HWToro no pazneny 16
PezepBHOE Bpems 10 bubmmoreka [JOK
https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO 170 8 16
YACOB I10 ITPOTPAMME
11 KJIACC
Ne | HamMeHOBaHUe pa3esioB KoJunyecTBo 4yacoB DJIeKTPOHHbIE
n/n U TeM MPOrpamMMbl Bcero | Konrpous | IlpakTuy (uu¢posbie)
HbIe ecKue o0pa3oBaTejibHbIE
padoThI padoThI pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
1.1 | MarauTHOE 10JI€E 14 bubnuoreka I[TOK
https://m.edso0.ru/39859f1
1.2 | DnexkTpomMarHuTHAS 13 1 bu6mmoreka [IOK
VHIYKIHS https://m.eds00.ru/39859¢f1
Uroro no pazneny 27
Pa3nea 2. KOJIEBAHUS U1 BOJIHbBI
2.1 | Mexanuueckue KojaeOaHust 10 Bbubmmoreka ITOK
https://m.edso0.ru/39859f1
2.2 | DneKTpoMarHuTHbIE 15 bubnmnorexa [JOK
KOJIeOaHus https://m.eds00.ru/39859¢f1
2.3 | MexaHudeckue u 10 1 bubimoreka [JOK
DJICKTPOMATrHUTHBIC BOJIHBI https://m.edso0.ru/39859f1
2.4 | OnTuka 25 1 Bbubimoreka [JOK
https://m.edso0.ru/39859f1
Hroro no paznery 60

Pasnea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 | Ocuosel CTO

5

1

butmoreka [IOK
https://m.edso0.ru/39859f1

Hroro no pazneny

5

Pasnea 4. KBAHTOBASA ®U3UKA

4.1 | KopnyckynsipHO-BOJIHOBOM 15 bubmorexa [JOK
Jyanu3m https://m.edso0.ru/39859f1
4.2 | ®usuka aToMa 5 bubmaurorexa [JOK
https://m.edso0.ru/39859f1
4.3 | ®u3nka aTOMHOroO sjapa U 5 bub6imorexa [IOK
AJIEMEHTaPHBIX YaCTHUII https://m.edso00.ru/39859f1
Hroro no paszneny 25
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Pasnea 5. JIEMEHTBI ACTPOHOMUMU U ACTPODPU3UKHU

5.1 | DnemMeHTBl acTPOHOMHMH H 12 bubmumoteka [JOK
acTpopU3UKH https://m.edso0.ru/39859ef1
Hroro no paszneny 12

Paszea 6. PU3HUECKHWH NPAKTUKYM

6.1 | ®usnyeckuili NPakKTUKYM 16 16 bubnunorexa [JOK
https://m.eds00.ru/39859f1
Hroro no pazneny 16
Pazjnen 7. OGOBHIAIOIIEE HIOBTOPEHUE
7.1 | Cucremarusanus u 15 bubnuoreka ITOK
000011IeHHE  TPEIMETHOTO https://m.edso0.ru/39859f1
COllep)KaHUs U OIbITa
JESITENIbHOCTH,
pUOOPETEHHOTO npu
u3ydeHnu Kypca pusuxu 10
— 11 kiaccoB
Hroro no pazaeny 15
PesepBHOE Bpems 10 Bubmmoreka [TOK
https://m.edso0.ru/39859f1
OBIIEE KOJIMYECTBO 170 4 16
YACOB I10 ITPOTPAMME
MNOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KoJunyecTBo yacos DJIeKTpPOHHbIe NN (ppoBbIE
n/n Bcero | Kontpo | IlpakTuu | o0pa3oBaTe/ibHbIE pecypchl
JIbHBIE ecKue
padoTbl | padoThHI
1 ®usuka — QpyHaaMeHTanbHas 1 bubmumoteka [JOK
HayKa 0 IPUPOJIE https://m.edsoo.ru/1beef346
2 Hayunslii MmeTo1 nmo3HaHUs U 1 bubimoreka [JOK
METO/IBI UCCIIEI0BaHMS https://m.edsoo.ru/3a7fde29
(bU3MYECKUX SIBICHUN
3 OKCIIepUMEHT H TEOopusi B 1 bu6mmoreka [IOK
npoiiecce MO3HAHUS https://m.edsoo0.ru/34c49931
npupoasl. HaOmionenue wu
HKCIIEPUMEHT B (pusmke
4 CrniocoOsl U3MEpEeHUs 1 bubmmorexa [JOK
(bU3MYECKUX BEIUYUH https://m.edsoo.ru/ca2def03
5 AOcomoTHas 51 1 Bbubmmoreka ITOK
OTHOCHUTEJIbHAS https://m.edsoo.ru/7f18fda3
IIOrPEIIHOCTH WU3MEPEHUN
(bU3MYECKUX BEIUYUH
6 MopenupoBanue B (QHU3HKE. 1 bu6mmoreka [IOK
Poms u Mecro (H3UKH B https://m.edsoo.ru/eabbded1
(dbopMUpoBaHUH
COBPEMEHHOMN Hay4HOHU
KapTUHBI MUpa, B
MPAKTUYECKON N1eATETHbHOCTH
monen
7 MexaHu4yeckoe  JBH)KCHUE. 1 bubauroreka [JOK
Cucrema OoTCUeTa. https://m.edsoo.ru/e9a52f02
OTHOCUTENBHOCTD

MEXaHUYECKOTO  JIBH)KEHHUSI.
IIpsimass u oOpaTHas 3ajmauu
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MCXaHHUKHU

8 Paguyc-Bektop bubnnorexa [JOK
MaTepralbHONM TOYKM, €ro https://m.edsoo.ru/30a108a5
MPOEKIIMK Ha OCH KOOP/IUHAT.

Tpaekropus. Ilepemerenue.
Ckopoctb. MXx mpoekuuu Ha
OCH KOOpJMHAT

9 PaBHOMEpHOE bu6mnorexa [JOK
MPSAMOJIMHEHHOE  JIBMDKCHUE. https://m.edsoo.ru/89ba7190
I'pacdmueckoe OIHCaHue
PaBHOMEPHOTO
MPSIMOJIMHEHHOTO JBUKCHUS

10 | Cnoxenue mepeMeniecHuNn u bubnuorexa [JOK
cKkopocreii. Pemenue 3amau https://m.edsoo.ru/761d18aa

11 | HepaBHOMEpHOE JBHKCHHE. bubnuoreka [JOK
MrHoBeHHas CKOpPOCTb. https://m.edsoo.ru/a99549a7
Yckopenue. [Ipsamonuneiinoe
JIBUKCHHE C TOCTOSHHBIM
YCKOPEHUEM

12 | I'paduueckoe omnucaHue bubmoreka [JOK
MPSMOJMHEHHOTO  JIBHYKCHHS https://m.edsoo.ru/b7560bbf
C TIOCTOSIHHBIM YCKOPCHHEM

13 | CeobGoxHOE [HaJcHUeE. Bbubnuoreka I[TOK
Yckopenue CcBOOOIHOTO https://m.edso0.ru/f738109c
MaJICHUsI. 3aBUCUMOCTh
KOOpJIMHAT, CKOpPOCTH,

YCKOpPEHUSI OT BPEMEHH U UX
rpaduku

14 | [IBmwxeHue Tela, bubauorexa [JOK
OpOIIEHHOTO TOA YIJIOM K https://m.edsoo.ru/71cbb4f5
TOPU30HTY

15 | KpuBonuHeitHOEe JBUKECHUE. bubmmorexa [IOK
JIBUXKEHHE 10 OKPYKHOCTH. https://m.edso0.ru/33196fbe
VYrnoBas u JIMHEHWHas
ckopocts. [lepuon u yacrora.

LenTpocTpemMuTenbHoe u
TIOJIHOE YCKOPEHUE

16 | KontposnbHas pabota 10 bubnmnorexa [JOK
teme "KuremaTtuka" https://m.edsoo.ru/1242f32e

17 | IlepBoiif 3akoH HeroToHA. bubmmoreka [JOK
HHepuuanbHble CHUCTEMBI https://m.edsoo.ru/5a9e4a64
OTCUéTa. [TpuHIMI
oTHOcuTenpbHOCTH [anwuies.

HeunepuuanbHeie  CHCTEMBI
OTCUETA

18 | Cuna. PaBHozelicTByIOIIast bubimoreka [TOK
CHIIA. BTOpOfI 3aKOH https://m.edsoo.ru/141d3837
Hrrorona. Macca

19 | B3aumopeiicTBHe TelL. bubauroreka [JOK
Tperuit 3akon HeroToHa https://m.edsoo.ru/57dba505

20 | ITpuHIHT CYIEPIO3UIINU bubmmorexa [JOK
cwi. PemeHue 3amay Ha https://m.edsoo.ru/bdf997fb
MIPUMCHCHHE 3aKOHOB
HrroToHa

21 | 3akoH BCEMUPHOTO bubmmorexa [JOK
TATOTCHUS. https://m.edsoo.ru/9aba2b0a
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DKBUBAJICHTHOCTh
rpaBUTALMOHHON U MHEPTHOMH
MacChl

22 | Cuya TSDKECTH M YCKOpEHHE bu6munorexa [JOK
CcBOOOIHOTO ITaJICHUA https://m.edso0.ru/22757f26
23 | JIBwokeHHE HEOSCHBIX TEII H bubauoreka [JOK
ux HCKYCCTBEHHBIX https://m.edsoo.ru/11abfa0a
CIIyTHUKOB. IlepBas
KOCMUYecKas CKOPOCTb.
3axonbl Kemuepa
24 | Cuna  ymnpyroctd.  3aKoH bubnuoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
25 | Cuna Ttpenus. Ilpupoma wu bubnunorexa [JOK
BHJIBI CHJI TpeHHUS. J[BroKeHUe https://m.edsoo.ru/1fa86499
B JKMJIKOCTH U Ta3e ¢ yuéToM https://m.edsoo.ru/2cb29676
CHWJIBI CONTPOTUBIICHHUSI CPEJIBI
26 | [laBieHue. bubaurorexa [JOK
I'anpocraTudeckoe https://m.edsoo.ru/a28aa7ad
napienune. Cuiia Apxumena
27 | AOCONIOTHO TBEpAOE TETIO. bubmoreka LIOK bubnmnoreka
[TocTynaTensHoe u HOK
BpAIATEIbHOE JIBUKCHUE https://m.edsoo.ru/2b95d57e
TBEPAOrO Tela
28 | MOMEHT CHJIbI OTHOCUTEILHO bubimoreka [TOK
ocu Bparenus. [1nedo cub https://m.edso0.ru/653d3459
29 | Cnoxenue cuI, bubauorexa [JOK
NPWIOKEHHBIX K TBEPIAOMY https://m.edsoo.ru/9aa79a7d
teny. LleHTp TspDKEcTH Tena.
YcnoBus paBHOBECHS
TBEPIOro Tena. Buaet
paBHOBECHS
30 | Pemenne 3amau bubimoreka [JOK
https://m.edsoo.ru/dclcaacO
31 | KonTpombHass pabGora 10 bubnmmorexa [JOK
TeME "Z[I/IHaMI/IKa. CraTtuka https://m.edsoo.ru/9f5a574c
TBEpOTO Tea"
32 | Ummynbc MaTepHUaIbHOU bubnmnorexa [JOK
TOUKH, CHUCTEMBI https://m.edsoo.ru/4bb8294b
MaTepuaabHBIX To4eK. LleHTp
Macc CUCTEMBI
MaTepUaIbHBIX TOYEK.
Teopema 0 IBHKEHUU LIEHTpa
Macc
33 | Ummynbe cHITbl U U3MEHEHUE bubmmoreka [JOK
UMITYJIbCa Tena. 3akoH https://m.edsoo.ru/13f0a221
COXPaHCHHUS AMITYJTbCA.
PeakTuBHOE ABMKEHUE
34 | MomeHT UMITyJIbCa bubmorexa [JOK
MaTtepuaabHON TOYKH. https://m.edsoo.ru/d6532eb9
[IpencraBnenue 0
COXPaHEHUHU MOMEHTa
UMITyJIbCa B IEHTPATBHBIX
TOJISAX
35 | Pemenne 3amau bubmoreka [JOK
https://m.edso00.ru/f7706d63
36 | Pabora cuiabl Ha MajloM W Ha bubimoreka [TOK
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KOHEYHOM MepPEeMEIICHU Y.
I'paduueckoe npencraBieHue
paboTel cuibl. MOIIHOCTH
CHUTBI

https://m.edso0.ru/913974c7

37 | Kunernueckas SHEPrusl. bubnunorexa [JOK
Teopema 06 HM3MEHEHUH https://m.edsoo.ru/9a5e2e74
KHHETHYECKOM SHEPTUH
MAaTepHAIbLHON TOUYKHU

38 | IloTeHnanbHbIE n bu6nuoreka ITOK
HETOTEHIINATbHbIE CUJIBL. https://m.edsoo.ru/554bafcc
[ToTennuanpHas SHEPTHSL.

Bropas KOCMUYeCKas
CKOPOCTH

39 | Tperbs KOCMUYECKast Bu6moreka [JOK
CKOPOCTb. CBs3b pa6QTH https://m.edsoo.ru/f57b4e01
HEMOTCHIMATBHBIX  CHJI  C
W3MEHEHUEM MEXaHHYECKOU
SHEPrUM CUCTEMBI TeJl. 3aKOH
COXpaHEHUsS MEXaHWYECKOH
SHEPTUU

40 |VYmopyrue W HEyNpyrue bubmuoreka [JOK
CTOJIKHOBEHUS.  YpaBHCHHE https://m.edsoo.ru/f30f43b6
bepuymnu nans  uaeanbHOR
KHUJIKOCTH

41 | KonTponpHas pabora IO bubmmoreka [JOK
TeMe "3aKOHBI COXPAaHEHHS B https://m.edsoo.ru/474e7c4a
MeXaHHUKe"

42 | Pa3zBuTHE mpeAcCTaBICHUN O bubimoreka [TOK
pupoJie TEIUIOTHI. https://m.edsoo.ru/b0a4445f
OcHoBnbIe nonoxenns MKT.

Huddysus. BbpoyHnoBckoe
JIBUKCHHEC

43 | Ctpoenue ra3o00pa3HbIX, bubimoreka [JOK
KUJIKUX W TBEPIBIX TeJl. https://m.edsoo.ru/c44d02e2
XapakTep  JABIKEHUS U
B3aNMOIECHCTBUSI YaCcTHUIL
BeleCTBa

44 | Macca u pa3Mepbl MOJIEKYJ bubmmoteka [JOK
(atoMoB). KonnuecTBo https://m.edsoo.ru/c5b72ab7
BeEIIIECTBA. ITocTosiHnas
ABoraapo

45 | Temneparypa. TemoBoe bubnnorexa [JOK
paBHoBecue. [lIkana Ilenscus https://m.edso0.ru/0070d493

46 | Pemenne 3amau bubimoreka [JOK

https://m.edsoo.ru/1531aba5

47 | UneampHbiii  Ta3. ['a30BbIe bubmmoreka ITOK
3aKOHEBI https://m.edsoo.ru/1deb2367

48 | YpaBHeHUe Menneneena- bubnuoreka [JOK
Kﬂanef/'lpoHa_ Pewenue 3amau https://m.edsoo.ru/8d12c328

49 | AGcomoTHasi —TeMmeparypa. bu6moreka [IOK
3akoH JlaiibTOHA https://m.edsoo.ru/14e02d1f

50 | M3omporieccsl B HCATEHOM buGmoreka [JOK
rase c MOCTOSTHHEBIM https://m.edso0.ru/68878d51
KOJIMYECTBOM BEIIECTBA

51 | I'padmyeckoe mpeacraBieHue bubmmoreka [JOK

H30IIPOHCCCOB!: HN30TCpMa,

https://m.edsoo0.ru/1344327b
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n30Xx0pa, n3obapa

52 | OcnoBHoe ypaBuenue MKT Bubimoreka IJOK
https://m.edso0.ru/c8094721
53 | Pemenue 3amgau bubauroreka [JOK
https://m.edso0.ru/10265a05
54 | CBs3b a0COJIFOTHOM https://m.edso0.ru/c38af875
TEeMIIEPaTypPhl
TEPMOJUHAMUYECKON
CUCTEMBbI co cpenHei
KUHETHUYECKON SHEprueun
MOCTYMATEIbHOTO TEIIOBOTO
JIBUKEHMSI €€ 4acTHIl
55 | O6o6mmeHue u bubaurorexa [JOK
CHUCTEMAaTH3aIus 3HAHWUH 10 https://m.edsoo0.ru/09d12fd8
teme "OcHoBbel MKT"
56 | KonrpombHas pabota 1O Bu6imoreka IIOK
Teme "OcuoBsl MKT" https://m.edsoo.ru/13adad59
57 | TepmoauHaMHuuecKas bubmuoteka [JOK
cUcTeMa. Ba;[aHHe BHEILIHUX https://m.edsoo.ru/5f8d38a3
ycanoBuii st Tl cuctemsl.
Buemnue u = BHyTpeHHUE
napametpsl. [lapamerper T[]
CUCTEMBI Kak cpenHue
3HAYCHUS BEJIMYMH,
OTIHCHIBAIOLIUX ed Ha
MHUKPOCKOITHYECKOM YPOBHE
58 | Hyneoe HaAYaso bubnunorexa [JOK
TEPMOJIUHAMHKH. https://m.edsoo.ru/8ec512f0
CamMonpou3sBosbHas
penakcauus TJ cucremsl K
TEIJIOBOMY PaBHOBECHIO
59 | Mogens uaeaabLHOrO rasa B bubauoreka [JOK
TEPMOIMHAMHUKE. VY CI10BUSA https://m.edso0.ru/29355001
IIPUMEHUMOCTH STOW MOJEIIH
60 | YpaBHeHue Menneneena- bubimoreka [JOK
Knameiipona u BBIpaKeHHE https://m.edsoo.ru/bal178d0
JUISI BHYTPEHHEH dHEPTUH
61 | BelpakeHue Ui BHyTpeHHEH bubnunoreka [JOK
SHEPTUH OJIHOATOMHOTO https://m.edsoo.ru/ac5cacl5
UJIeaTBbHOTO rasa.
KBazucratnueckue u
HECTATUYECKHE MPOIECCHI
62 | DmemeHtrapHas pabora B bu6mmoreka [IOK
TEPMOJUHAMHUKE. https://m.edsoo.ru/741d5738
Boruncnenne  paboTel 1O
rpadguky mpoiecca Ha PV-
JrarpamMmme
63 | Terutonepenaya kak croco0 Bubimoreka IJOK
W3MEHEHUS BHYTpeHHef/'I https://m.edsoo0.ru/3d734561
sHeprun TJ[ cucremsr 0e3
COBEpIIeHUs pabOThI
64 | KonBekius, bubimoreka [TOK
TEIJIONPOBOAHOCTD, https://m.edso0.ru/157b54cd
W3ITy4YeHUe
65 | KonmuuectBo TEIJIOTHI. bubmoreka [JOK

TemmoéMKoCTE Tea.

https://m.edsoo.ru/7ba67355



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
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

YaensbHat U MOJIsIpHas
TEIUIOEMKOCTH BEIlECTBA.
VYoenpHas TemioTa CropaHus
TOIIMBA

66 | PacuéTr komuyecTBa TEIUIOTHI bubnuoreka ITOK
IpH TEIIONEPEIAYE https://m.edsoo.ru/1db5ad4e

67 |Iloustue 00 aguabaTHOM bubnuoreka ITOK
npouecce. IlepBblii  3aKOH https://m.edsoo.ru/d8098824
TEPMOJANHAMUKH

68 | KonmnuecTBO  TEIIOTHI U bubmmnoreka [JOK
paboTa Kak Mepbl U3MEHEHUS https://m.edsoo.ru/b047alcd
BHYTpeHHEH odHepruu T[]

CUCTEMBI

69 | Bropoit 3aKOH Bu6imoreka IIOK
TEPMOAMHAMUKH TUTS https://m.edsoo.ru/c6f4f464
PaBHOBECHBIX u
HEPaBHOBECHBIX IPOIIECCOB.

HeoOpaTuMoCTh MPUPOTHBIX
MIPOIIECCOB

70 | [TpuHIHIIBI IEUCTBUA bubmmorexa IJOK
TermoBbIX MamuH. KITJ] https://m.edsoo.ru/2e945513

71 | MakcumaabHOE 3HAUCHHEC Bubnnoreka ITOK
KITJI. Luxn Kapuo https://m.edsoo.ru/fe3857b9

72 | Pemenne 3amau bubimoreka [TOK

https://m.edsoo.ru/b3efal8b

73 | DKOJOTUYECKHE ACITeKThI bubaurorexa [JOK
HCIIOJIb30BAHUS TEIIOBBIX https://m.edsoo0.ru/9867aaa7
JIBUTATEIICH. TennoBoe
3arpsiI3HEHUE  OKPYXKAIOIIEH
Cpebl

74 | Pemenue 3amau Bubmnoreka ITOK

https://m.edso0.ru/c8c70432

75 | O600ueHne u bubmuorexa [JOK
CHCTEMATH3alugd 3HAHWUM II0 https://m.edsoo0.ru/28d62b3f
TEME "TepMoaMHAMHUKa.

TermoBbie MaIMHBL"

76 | KontponbHass pabGora 10 bubmmorexa [JOK
TeME "TepMO,[[I/IHaMI/IKa. https://m.edsoo.ru/1b6e2605
TermoBbie MaIMHBL"

77 | ITapooOpa3oBanue " bubnmnorexa [JOK
KOHJIEHCALIUS. I/IcnaperIe " https://m.edso0.ru/6f8e6777
KUIIEHUE. YJenbpHas TerioTa
napooOpa3oBaHus

78 | Hacwlmennbie u bubimoreka [JOK
HEHACBHIIIICHHBIE apsl. https://m.edsoo.ru/f5¢17d02
KadecTBeHHast 3aBHCHMOCTH
IJIOTHOCTH W JIaBJICHUS
HACBIIIEHHOTO  Mapa  OT
TEeMITePaTypHl, ux
HE3aBHUCHMOCTh OT 00BEMa
HACBIIIEHHOTO napa.
3aBUCHUMOCTh  TE€MIIEPATypPhI
KUIICHUS OT JaBJICHHS B
KUJTKOCTH

79 | BaaxHocTth BO3/IyXa. Bbubimoreka ITOK

AOconroTHas u

https://m.edsoo.ru/30ebbb79
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OTHOCHUTCJIbHAsA BJIA)KHOCTD

80 | Pemenue 3amau bubaunoreka IJOK

https://m.edso00.ru/18e95ff3

81 | Teépmoe TEJIO. Bu6mmoreka ITOK
Kpucranmmgyeckue u https://m.edsoo.ru/20a88a03
amopdHbIe Tena.

AHunzorponus CBONCTB
KPUCTAJIJIOB

82 | [lnmaBnenue i bubimoreka [TOK
KpUCTAJTM3aIUsA. Y IejbHas https://m.edsoo.ru/6ee91e9f
TEIUIoTa TUTABJICHUSI.

CyOmmmariust

83 | Hdedbopmanuu TBEpIOTO TENA. Bubimoreka IIOK
PacTsxkedue " CKaTHe. https://m.edsoo.ru/dalaablo
Cnour.  Moayns  HOnra.

[Ipenen YIPYTrux
nedopmanuit

84 | TeruoBoe pacumpeHue bubnunorexa [JOK
KUIKOCTEH M TBEPIBIX TEIL https://m.edsoo.ru/7ba5edf2
AHTapMOHU3M TEIIOBBIX
KoJIe0aHUi YacTHUI] BENIECTBA

85 | IlpeoOpa3oBanue HSHEPTUH B bubmmoreka [JOK
(ha30BBIX MEepexo1ax https://m.eds00.ru/97a0672f

86 | YpaBHeHHE TEIIOBOTO bubmuorexa [JOK
Oasianca https://m.edsoo.ru/ab1521fb

87 | Pemienue 3anau Bbubnuoreka [JOK

https://m.edsoo.ru/8ab7f40d

88 | [loBepxXxHOCTHOE HATSKEHUE. Bu6muoreka [IOK
Kanunnsprele SIBJICHUS. https://m.edsoo.ru/b42f1f97
JaBienue oJ
HUCKPHUBIICHHOMN
MOBEPXHOCTHIO  KHUJIKOCTH.
®opmyia Jlannaca

89 | O0oO6IIEeHNE u butauoreka [JOK
CUCTEMATHU3ALlUA 3HAHUI II0 https://m.edso0.ru/0b52575¢
TeMe "ArperaTtHble
COCTOSIHHS BEIIIECTBA.
®da3zoBble nepexo bl

90 | KonTtpombHass pabora 10 bu6mmoreka [IOK
TeMe "ArperaTtHbie https://m.edsoo.ru/7dc2a739
COCTOSIHUS BEIICCTBA.
da30BbIe NEPEXOBI"

91 | DOmnektpmzamms Ten u - e€ bubnmmorexa [JOK
MPOSIBJICHUS. DIIEKTPHUCSCKHIA https://m.edsoo.ru/laff445f
3aps. JBa BHUJA
ANMEKTPUYECKUX 3apsiIoB.

[TpoBOAHWKY, TUITICKTPUKH U
MIOJIYIPOBOTHUKH

92 | DnemeHTapHBII bu6moreka [IOK
ANEKTPUYECKUN 3apsi. 3aKoH https://m.edsoo.ru/f49afd24
COXPAaHEHHUS DJICKTPUUYECKOTO
3apsaa

93 | BaumojeiicTBue  3apsJioB. bubnuorexa [JOK
Toueunbie 3apsabl. 3aKkoH https://m.edsoo0.ru/445h7746
Kynona

94 | Pemenne 3amau bubimoreka [TOK
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https://m.edsoo.ru/6b87ec5a
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95 | DnekTpuyeckoe moje. Ero bubmuoreka [JOK
JEHUCTBHE Ha 3JICKTPHUCCKHE https://m.edsoo.ru/05c6bfal
3apsibl

96 | Hanpspk€HHOCTD bubnuoreka [JOK
SIEKTPUYECKOTO TTOJISL. https://m.edsoo.ru/3dac6957
[IpoOupiii  3apsin.  Jluaum
HaNPsHKEHHOCTH
AIEKTPUUYECKOTO OIS,

OAHOPOIHOE BIEKTPUUECKOE
1oJie

97 | I[loTeHIMaIbHOCTD bubmmnoreka [JOK
3JIEKTPOCTATUYECKOTO  ITOJIA. https://m.eds00.ru/80021447
PazHocte moTeHUHMAIOB UM
HanpsHKeHHe

98 | IloTrenumanbHas SHEprus Bubimoreka IIOK
3apsa B https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOM  IIOJIE.

IloTrennunan
3JIEKTPOCTATUYECKOTO TOJIS

99 | CBs3p HaNPsHKEHHOCTH OIS bubmuoreka [JOK
Y Pa3HOCTH MOTEHIUAIIOB IS https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 | [IpuaIMT CYIEPIO3ULINU bu6morexa [JOK
3IIEKTPUUECKUX TOJIEN https://m.edsoo.ru/Ocfe4a6c

101 | Pewrenue 3anau bubimoreka [IOK

https://m.edsoo0.ru/5a582263

102 | [Tone TouewyHoOrO  3apdna. bubmmnorexa [JOK
[one PaBHOMEPHO https://m.edsoo.ru/b297b5c3
3apsHKEeHHOU chepbl

103 | TTome paBHOMEPHO bu6mmoreka [IOK
3apSUKEHHOTO 110 00BEMY https://m.edsoo.ru/f7a665ee
mapa. Ilome paBHOMEPHO
3apsHKeHHOW  OeCKOHEYHOM
TIJIOCKOCTH

104 | ITpoBoAHUKHN B bubimoreka [JOK
AJIEKTPOCTATUYECKOM  TIOJIE. https://m.edso00.ru/32405eab
Ycnosue paBHOBECHS
3aps0B

105 | AudnexTpuku u bu6mmoreka [IOK
IOJIyIIPOBOJHUKH B https://m.edsoo.ru/060ebab5
AJIEKTPOCTATHYECKOM T10JIE

106 | Kongencatop. bubnnorexa [JOK
DNEKTPOEMKOCTh https://m.edso0.ru/845b4f73
KOHJIEHCATOopA.

DJIEKTPOEMKOCTh  TIIIOCKOTO
KOHJICHCATOpa

107 | [TapamtensHOE  COCTUHEHHUE buGmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7

108 | ITocaenoBarenbHOE bubnmoreka [JOK
COEJTMHEHNE KOHJIEHCATOPOB https://m.edso0.ru/1€992920

109 | Dueprus 3apsSYKEHHOTO bubmmorexa [JOK
KOHJIEHCAaTopa https://m.edsoo.ru/73a34f18

110 | Peurenwme 3amau bubmaurorexa [JOK

https://m.edsoo.ru/5fb2ach5
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https://m.edso0.ru/27434040

111 | JIBmxenue 3apsKEHHOU Bubmnoreka ITOK
YacTUILEI B OJTHOPOJTHOM https://m.edsoo.ru/8341d6ac
ANEKTPUYECKOM T10JIC

112 | Pemenue 3anau

113 | O606menue u bubaurorexa [JOK
CHCTEMATH3AlUg 3HAHWUMN II0 https://m.edsoo0.ru/5752603f
Teme "DneKkTpudeckoe mnojie"

114 | KontponpHast pabota 110 bubnuoreka [JOK
teme "DekTpudeckoe mose" https://m.edsoo.ru/cefe90e9

115 | Cuna Toka. ITocTOSHHBIN TOK. bubnuoreka ITOK
VcenoBus CYILIECTBOBAHMS https://m.edso0.ru/233311b5
MIOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

116 | Uctounuku TOKA. bu6nuoreka ITOK
Hanpsoxenne u DJ1C https://m.edsoo.ru/0839a115

117 | Bakon Owma jus  ydyacTka bubnuoreka ITOK
LIETIH. DIIEKTPUYECKOE https://m.edsoo.ru/f14f251e
COINPOTHBIICHUE

118 | 3aBHCHUMOCTH bubimoreka [TOK
COINPOTHUBIICHUS https://m.edsoo.ru/95fcdf51
OJTHOPOJTHOTO MPOBOJHHUKA OT
€ro JUIMHBI W  IUIOIAAH
MOTICPEYHOTO CEUCHUS

119 | YaenpHOE  CONPOTUBIICHHE bubnuoreka [JOK
BeuiecTsa. Pemenue 3amay https://m.edso0.ru/437f8300

120 | ITocaemoBaTeabHOE, bubnuoreka I[TOK
napajuielibHOe,  CMEIIAaHHOE https://m.edsoo.ru/236f7e07
COEJIMHEHNE MMPOBOTHUKOB

121 | Pacuér Pa3BETBIEHHBIX bubmumoteka [JOK
DIIEKTPHYCCKUX LETeH. https://m.edsoo0.ru/1794cf37
IIpaBuia Kupxroga

122 | Peurenue 3anau Bubnnoreka ITOK

https://m.eds00.ru/3881b469

123 | Pabora INEKTPUUYECKOTO bubnmnorexa [JOK
Toka. 3akoH Jlxkoyns — https://m.edsoo.ru/a3605c5¢c
Jlenua

124 | Pewrenue 3anau Bubnnoreka ITOK

https://m.edso0.ru/6761bfOf

125 | MomHOCTh  3IEKTPUYECKOTO bubnnorexa [JOK
Toka. TeryoBass MOIIHOCTb, https://m.edso0.ru/99750a6f
BhIIETIsIEMasi Ha PE3UCTOpe

126 | Pemrenue 3anau Bubnnoreka ITOK

https://m.edsoo.ru/eb72fc24

127 | DAC u BHYTPEHHEE bub6mmorexa [IOK
COIPOTUBJIEHHE  HMCTOYHHKA https://m.edsoo.ru/72d453af
TOKa

128 | Bakon Owma mIg HOJHOM bubimoreka [JOK
(3aMKHYTOM) DIEKTPUUYECKOI https://m.edsoo.ru/221f40fb
(0071

129 | Peurenue 3agau bubimoreka [TOK

https://m.eds00.ru/3580b679

130 | MomHOCTh UCTOUYHMKA TOKA Bbubimoreka ITOK

https://m.edsoo.ru/a0ae51d8

131 | KopoTkoe 3aMbIkaHue bubnmnorexa [JOK

https://m.edso0.ru/546f5632
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132 | Kongencatop B Lenu bu6munorexa [JOK
MMOCTOSIHHOTO TOKa https://m.edso0.ru/35368f3e

133 | Pemrenue 3amaq bubauroreka [JOK

https://m.edsoo.ru/4410cef0

134 | Pemienne 3amad 1o TeME bubimoreka [TOK
"TlocTossHHBIH https://m.edsoo.ru/a7340a29
AIEKTPUUYECKUN TOK"

135 | Pemtenne 3amad 1Mo TeMe bubnuoreka ITOK
"TTocTOSHHBII https://m.edsoo.ru/744261b8
AJIEKTPUYECKUM TOK"

136 | Pemienne 3amad 1o TeMe bubmmnoreka [JOK
"TlocTossHHBIH https://m.edsoo.ru/eb5d4687
AIEKTPUUYECKUN TOK"

137 | O606menue u bubauroreka [JOK
CHUCTEMAaTH3aIus 3HAHWUH 10 https://m.edsoo.ru/bfd7a050
TemMe "[TocTosaHHBII
AIEKTPUUYECKUN TOK"

138 | KontponpHast pabora 110 bubnuoreka [JOK
TeMe "TloCTOSIHHBII https://m.edsoo0.ru/1885ddf1
3JIEKTPUYECKUM TOK"

139 | DnexTpuyeckas Bu6mumoreka IIOK
MPOBOJAMMOCTb  PA3JIMYHBIX https://m.edsoo.ru/da794295
BEILIECTB. DneKTpUYECKUit
TOK B MeTajuIax.

CBepXITPOBOJIUMOCTh
140 | DnexTpuueckuit TOK B bubmmoreka [JOK

pacTBopax M pacIulaBax
JNEKTPOJIUTOB. 3aKOHBI
@Dapanes U1 SJIEKTPOIn3a

https://m.edsoo.ru/4b423491

141 | DnexTpuuecKuil TOK B rasax. bubmuoreka [JOK
ITnasma https://m.eds00.ru/92d92f76
142 | DnexTpuyecknii  TOK B bubmmorexa [JOK
BaKyyMe. BakyymHbie https://m.edsoo.ru/2E+160
prOOpPbI
143 | DnexTpuueckuii TOK B bubnmnorexa [JOK
HOJyIIPOBOAHUKAX https://m.edsoo.ru/ab61c660
144 | TlonynpoBOAHUKOBBIE bubnnorexa [JOK
prOOPHI https://m.edso0.ru/83622200
145 | ®usnyeckuii MPakTUKYM IO bubmauroreka [JOK

teme "M3mepeHne cuibl ToKa
U  HampsDKEHHs B LENH
MIOCTOSSHHOTO ~ TOKa  IpH
IIOMOLIYM  aHAJIOTOBBIX U
HU(POBBIX  MU3MEPUTETBHBIX
npubopoB" niM "3HAKOMCTBO
¢ mudpoBoil mabopaTopueit
1o dusuxe. ITpumepsl
U3MEPEHUS (buznueckux
BEIMYUH  TpU  IOMOIIU
KOMITBIOTEPHBIX JaTYUKOB"

https://m.edsoo.ru/5643ea56

146 | ®usznyecknuil NpaKTUKYyM II0 bub6mmorexa [IOK
TeMme "Usyuenue https://m.edsoo0.ru/f6292f5f
HEPaBHOMEPHOTO  JBIMKEHHUS
C  ILEIpl0  ONpeAeieHus
MIHOBEHHOM CKOpOCTH"
147 | ®usnyeckuii MpakTUKyM IO bubmoteka LJOK
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teme "3MepeHne yckopeHus
npu NPAMOJIMHEITHOM
PaBHOYCKOPEHHOM JIBHKCHUHU
[0 HAaKJIOHHOM ITOCKOCTH"

HIIH "UccnemoBanue
3aBUCHMOCTH yTH oT
BpEMEHHU npu
PaBHOYCKOPEHHOM
nBIOKeHun"

https://m.edso0.ru/6960b6ef

148

®u3NYECKU MPAKTUKYM IO
teme "M3MepeHue yckopeHus
cBOOOMHOTO maneHus" Win
"N3y4yeHue nABWKEHUS Tena,
OpOIIEHHOTO
TOPU30HTAJILHO"

buommoreka LIOK
https://m.edsoo.ru/d1ea2402
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@u3n4ecKul NPaKTUKYM I10
Teme "M3ydeHue IBHXKEHUSA
Te€Ja IO OKPYXHOCTH C
MIOCTOSIHHOM 1O  MOAYJIO

CKOpOCTHIO" W
"UccaenoBaHue 3aBUCUMOCTH
rnepuoaa oOpareHus

KOHMYECKOr0 MasiTHUKa OT
€ro napameTpon"

bu6nmoreka IJOK
https://m.edsoo.ru/bcf53514
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@u3nyuecKkuil NTpPaKkTUKYM [0
TeMe "Usmepenue
PaBHOJECUCTBYIOIIECH CHJIBI
IpU JBUKEHUH Opycka 10
HAKJIOHHOHN IIJIOCKOCTH" WIIH
"[IpoBepka  rumoTespl O
HE3aBUCUMOCTH BpEMEHU
JIBH>KEHUS Opycka o
HAKIIOHHON IJIOCKOCTH Ha
3aJIaHHOE PACCTOSIHUE OT €ro
Macchel"

bubmuoreka LIOK
https://m.edsoo.ru/0b34db84
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@u3nYecKul NPaKTUKYM I10
TemMe "UccnenoBanue
3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3ZHUKAIOIIUX B MPYXUHE U
pe3nuHOBOM o00pasie, OT HuX
nedopmarun" WA
"U3yuenue JIBIDKECHUS
CUCTEMBI Tell, CBS3aHHBIX
HHUTBIO, TMEPEKUHYTON uepe3
nérkuit 61oK"

bubmoTeka [IOK
https://m.edsoo.ru/b55b81al
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@u3nuecKkuil NPaKkTUKYM 10

TeMe "U3mepenue
koadduLreHTa TpeHUs 10
BEJIMYUHE YIJI0BOTO

kod(pdurmenTa 3aBUCHMOCTH
Frp(N)" umu "UccnenoBanue

JIBHOKEHUS Opycka o
HAKJIOHHOM  IIIOCKOCTH C
MEPEMEHHBIM

Kod(hhUeHToM TpeHus"
nnu  "M3ydeHune ABMKEHUS

bubnmnoreka [IOK
https://m.edso0.ru/b83b1607
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rpy3a Ha Bajly ¢ TpeHHeM"
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@u3nuecKkul NPaKTUKYM I10
TEME "UccneqoBanue
YCIIOBUM paBHOBECHUS
TBEPIOTO TeEJd, HMEIOIIETOo
0oCh BpanieHus" WA
"KoncrpyupoBanue
KPOHIITEHHOB U Pacy€T CHII
ynpyroctu" win "U3ydeHue
YCTOMYHUBOCTH TBEPIOTO
T€Na, HUMEIOUIEro IUIOIA/b
onopsl"

bu6nmoreka IJOK
https://m.edsoo.ru/4a04f4f7
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®u3NYECKU MPAKTUKYM IO
teme "H3Mepenue ummyibca
Tejla MO0 TOPMO3HOMY IyTH"
unu "M3mepeHne Cuiibl TSTH,
CKOpPOCTH MOJIEH
3JEKTPOMOOUIIS U MOITHOCTU
cuibl Taru" win "CpaBHeHUe
M3MEHEHHUs UMIIYyJbca Teja C
HMITYJIbCOM  CHIbl"  WIH
"UccnenoBanue coxpaHeHUs
UMITyJIbCA  TpU  yIPYroMm
B3auMoAeicTBUU" W
"U3mepeHune KHUHETHYECKOM
SHEPruu Tena o
TOPMO3HOMY NIyTH"

bubmuoreka LIOK
https://m.edsoo.ru/856fbh28e
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@u3nYecKul IPaKTUKYM [0
TeMe "U3yueHue
M30TEPMHUYECKOr0  Ipolecca
(peKoMeH0BaHO
WCIIONBb30BaHUE  IUGPOBOIA
nabopaTtopun)" WIH
"N3yuenue HN30XOPHOI0
npouecca" wim  "H3yuenue
n3o0apHOro mporecca’ wWin
"IIpoBepka yYpaBHEHUSA
COCTOSIHUS "

bu6nunoreka IJOK
https://m.edsoo.ru/e0fe7e07
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@u3nuecKul MPaKTUKYM I10
teme "M3mepeHue ynaenbHOM
TEIUIOEMKOCTH" 15030
"HccnenoBanue npoiiecca
OCTBIBAaHUS BemlecTBa" WIN
"UccenoBanue aguadaTHOTO
npouecca" wimm  "H3yuenue
B3aUMOCBS3HU SHEPTUH
MEXKMOJIEKYJIIPHOTO
B3aHNMOJEHCTBUSI Hu
TeMIIepaTyphl KUTICHUSA
JKUIKocTen"

bubmuorexa LIOK
https://m.edsoo.ru/2f2faa61
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@u3nUecKul IPaKTUKYM I10
TeMe "U3yuenue
3aKOHOMEPHOCTEN MCTIapeHUs
JKUIKocTen" U
"N3mepenue YAEIBHON
TEIUIOTHl IUIABJIEHUS Jibaa'

bu6nmoreka IJOK
https://m.edsoo.ru/6b1a23b5
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nm  "M3ydyeHue  CBOMCTB
HACBIIIEHHBIX TMapoB" WM
"N3mepenue abcomoTHOU
BJIQYKHOCTH BO3/IyXa n
OIICHKa Macchl TapoB B
noMmenieHun". N3mepenne
KodpunrenHTa

MMOBEPXHOCTHOT'O HATSHKEHUS

158

®u3NYeCKUl MPAKTUKYM I10
TEME "HaOmronenue
MpeBpaIieHus SHEPTrUu
3apsHKEHHOT0  KOHJIeHcaTopa
B SHEPTUI0 W3ITYy4CHUS
ceeroauona" uiu "M3yueHue
MPOTEKAaHUs TOKa B LEMH,
cojepikaile  KoHaeHcarop"
W "Pacnipenenenue
pa3HOCTH MOTEHIIUAJIOB
(HampsKEHUS) npu
MOCIe0BaTEILHOM

COEJIMHEHUH KOHJIEHCATOPOB"

buomuoteka LIOK
https://m.edsoo.ru/ec424377

159

@u3NYecKul NPaKTUKYM I10
TeMe "UccneqoBanue
CMEIIaHHOTO COCIMHCHHS
pe3uctopon” W
"N3mepenue YAEIBHOIO
COTPOTHUBIICHUS
MPOBOJHUKOB" 50054
"UccenoBanyue 3aBUCHMOCTH
CHUJIbI TOKa OT HaIpsKEHUs
JUIS TaMIIbl HaKaJauBaHus"

bu6nunoreka IJOK
https://m.edsoo.ru/2b179d98
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@u3nYecKul NPaKTUKYM I10
TeMe "Habmronenue
aneKTpon3a" W
"N3mepenue 3apsja
OJIHOBAJICHTHOTO HWOHA" WIH
"HccnenoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA oT
temneparypbl" win "CHsatue
BOJIbT-aMIIEPHOU
XapaKTEePUCTUKU quoaa”

bubmoTeka [IOK
https://m.edso0.ru/64b6e901
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PesepBHEBIi YPOK.
O0600mmenue 51
CHCTeMaTHu3alusg 3HAHWH II0
teme "Kunemarnka"

bubmuorexa LIOK
https://m.edsoo.ru/ed017d93
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Pe3epBHbIi YPOK.
O60061eHne u
cUCTeMaTu3alus 3HAaHUU 110
teme "JIlnHamuka"

bu6nmoreka IJOK
https://m.edso0.ru/3149956b
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Pe3epBHBIi YPOK.
O0600mmenue 51
CHCTEMAaTH3alMs 3HAHUK IO
teme "Crathmka TBEpAOTO
Tena"

bu6nmoreka IJOK
https://m.edsoo.ru/0f9752ac

164

Pe3epBHbIit YPOK.

bubmmoreka [IOK
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O06001menue 51
cUCTeEMaTH3alus 3HAHUU 110
TeMe "3aKOHbl COXPAaHEHHUS B

https://m.edsoo.ru/6c0df9cc

MeXaHuke"

165 | Pe3epBHblii YPOK. 1 bubnunorexa [JOK
O6061meHue U https://m.edsoo.ru/de148976
cUCTEMaTu3alusl 3HaHUU MO0
TEME "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOM
Teopun"

166 | PezepBHblii YPOK. 1 bubnunorexa [JOK
06061meHue " https://m.edsoo.ru/Obcc77cl
cUCTEeMaTu3alusl 3HAaHUU 1O
TEME "TepmMoiMHAMHUKA.

TennoBbie MalIUHBL"

167 | Pe3epBHblit YPOK. 1 bub6mmoreka [IOK
0600mmEeH e u https://m.edsoo.ru/59ca5c91
cucTeMaTu3alus 3HaHUWA I10
TemMe "ArperaTHblie
COCTOSIHUSI BEIIECTBA.
®da3oBbIe epexo bl

168 | Pe3epBHbIit YPOK. 1 Bbu6mmoreka [IOK
O0600611eHuE u https://m.edsoo.ru/f2381c0c
cUcTeMaTu3auus 3HaHUW I10
Teme "Dnekrpuyeckoe nose"

169 | PesepBHblit YPOK. 1 bu6mmoreka [IOK
0O06001IeH e u https://m.edsoo.ru/3cae6dal
cUcTeMaTu3auus 3HaHUWA I10
TemMe "[TocTosHHBII
AJEKTPUYECKUH TOK"

170 | Pe3epBHbIit YPOK. 1 bu6mnorexa IIOK
0O0606menue u https://m.edsoo.ru/cc7681d4
cUCTEMaTu3alusl 3HaHUU MO0
teMe "Toku B pa3iaMUHBIX
cpenax”

OBIIEE KOJIMYECTBO 170 8 16

YACOB I10 [TIPOI'PAMME

11 KITIACC
Ne Tema ypoka Kosan4yecTBo yacos DJIeKTpOHHBIe HH(ppoBbIE
n/n Bcero | Konrpo | IIpakTuu | o0pa3oBaTe/bHbIE peCypChl
JIbHbIE ecKme
padoTsl | pabdoThl

1 BzaumoneiictBue 1 Bbubimoreka [JOK
IOCTOSHHBIX MArHUTOB U https://m.edsoo.ru/487a8593
MPOBOJHUKOB C  TOKOM.

MaruuTHoe nosne. ['unoresa
Amnepa

2 Bexrop MarHuTHOM 1 bubnuoreka [JOK
UHIYKIHH. [TpuHIHUn https://m.edsoo.ru/4clabcch
CYTEPIIO3UIINN MarHUTHBIX
nojeu. JIMHUM MarHUTHOM
WHIYKITAN

3 MaruutHoe nose 1 bubaurorexa [JOK
MPOBOIHUKA C TOKOM. OTIBIT https://m.edsoo.ru/d35d5262
Opcrena
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4 Cuna Awmmnepa, et Bubmnoreka ITOK
HAITpaBJICHUE U MOIYJIb https://m.edso00.ru/26d9c5ba
5 Pemenue 3amau Bu6mmoreka ITOK
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3aKOHa bu6mnorexa [JOK
Amrepa. https://m.edsoo.ru/ad7718d7
DNEeKTPOU3MEPUTEIBHbIE
IPUOOPHI
7 Cuna Jlopeniia, eé bubimoreka [TOK
HalpaBJIeHHE H  MOJIYJIb. https://m.edsoo.ru/c97afaal
JIBr>keHue 3apsKEHHOU
YacTUIbI B  OJHOPOJIHOM
MarHuTHOM I10JIe
8 Pemenue 3amau bubnuoreka ITOK
https://m.edso0.ru/504e98c7
9 Pa6ora cubl Jlopeniia bubmmnoreka [JOK
https://m.edsoo.ru/d518be4b
10 Pemenue 3amau bubnuoreka ITOK
https://m.edso0.ru/93617bd9
11 MarautHoe I1oJie B Bubmnoreka ITOK
BCIIIECTBE. https://m.eds00.ru/30ff9608
deppoMarHeTuku, napa- Hu
JaMarHeTUKHU
12 OcHoBHBIE CBOIiCTBa bubimoreka [TOK
(heppoMarHeTHKOB. https://m.edsoo.ru/0b58190a
IIpumeHeHue
(heppoMarHeTUKOB
13 Pemenne 3amau 1mo TeMe bubimoreka [IOK
"Margurtgoe noJe" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau 1o Teme Bubmnoreka ITOK
"MaruuTHoe 1moJje" https://m.edsoo.ru/41c4ae8a
15 SBnenue Bubnnoreka ITOK
ANEKTPOMArHUTHOM https://m.edsoo.ru/b3efalcl
nHaykiuu. [lotok BekTopa
MarHMTHON HHIIYKITUU
16 OC uaayKIHANA Bbubimoreka [IOK
https://m.edso0.ru/48150bd8
17 3aKOH DJIEKTPOMArHUTHON bubnnorexa [JOK
uHnykiuu Dapages https://m.edsoo.ru/aédec188
18 BuxpeBoe snexkTpuueckoe bubmmorexa [JOK
nose. Toku Pyko https://m.edsoo.ru/15abe140
19 DJC WHIYKIAH B Bbubimoreka [TOK
JIBYDKYIIUXCSL IPOBOTHUKAX https://m.edso0.ru/0235¢c02
20 Pemenue 3amau bubauoreka [JOK
https://m.edsoo.ru/4dfda618
21 [IpaBuno Jlenua bubimoreka I[TOK
https://m.edsoo.ru/bbc22726
22 WnnykrusHocts. Karymika bubmmorexa [JOK
UHIYKTUBHOCTH B  IIENH https://m.edsoo.ru/621eae9d
ITOCTOSIHHOTO TOKa
23 SBneHue - CaMOMHIYKIIMH. bubimoreka [JOK
O JIC caMOMHAYKIIUH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJIS Bbubimoreka [TOK
KaTyIIKA c TOKOM. https://m.edsoo.ru/b3c0ad11
DNEKTPOMArHuTHOE TOJIe
25 Pemrenune 3amau bubmoreka [JOK

https://m.edso0.ru/88f69d2b
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O06001menue 51
cUCTEMaTH3allMs 3HaHUH 110
TeMe "DaeKkTpoaruHamMuKa'

bu6nmoreka IJOK
https://m.edso0.ru/76484025

27 KonrponsHast pabota 1o bu6mnorexa [JOK
teMe "DJIeKTpoIMHAMHUKA" https://m.edso0.ru/8ae09h98

28 KonebarenpHass  cucrema. bubmmnoreka [JOK
CB00OOIHBIE KOJIeOaHusl. https://m.edsoo.ru/7c1db385
I"apmonnueckue KonebaHus

29 Kunematnueckoe u bubauroreka [JOK
TUHAMHUYECKOE  OIHMCAHUE https://m.edso0.ru/87ce9498
KOJIe0aTeIbHBIX JIBUKCHHIM

30 DHepreTuveckoe OMucCaHue. Bu6moreka [JOK
BriBon IUHAMHAYECKOTO https://m.edsoo.ru/e3c99692
ONHMCAaHUS TAPMOHHYECKUX
KoJieOaHMit u3 ux
HEPTEeTHYECKOTO u
KHHEMaTHYECKOTO
OIHMCaHUs

31 AMIuuTyaa u ¢baza bubnmnorexa [JOK
KoJIeOaHMi https://m.edsoo.ru/7a0c439a

32 [Tepuon u 4acToTa bubnuoreka [JOK
koseOanuii. [lepuoa mMambix https://m.edsoo.ru/e0399319
CBOOOHBIX KoJIeOaHuil
MaTeMaTH4eCKOro
MasTHUKA. Iepuon
CBOOOIHBIX KoJieOaHMit
NPY>KUHHOTO MasITHUKA

33 3aryxapmue  KojeOaHus. Bu6muoreka [IOK
BoiHyKIeHHBIC KOJIeOaHus. https://m.edsoo0.ru/72e93d09
Pe3onanc

34 ABTOKOIE0aHU Bbubnuoreka [JOK

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

35 Pemenue 3amgau butauoreka [JOK

https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5

36 VYpoxk-koHpepeHuus bubnnorexa [JOK
"MexaHHYecKHe KOJIeOaHus https://m.edsoo.ru/8ef587be
B MY3BIKQJIbHBIX
MHCTpYMeHTax"

37 0O0001IEeHNEe u bubmuorexa [JOK
CUCTEMATH3AIUs 3HAHUH I10 https://m.edsoo.ru/eb84182f
TEME "MexaHu4eckue
koyreOanus"

38 DNeKTpOMarHuTHHIE bubmmoreka [JOK
KOJICOaHMSI. https://m.edsoo.ru/d4adabde
KonebaTenbHbIN KOHTYD

39 ®opmyna Tomcona. CBs3b buGmoreka [JOK
AMIUTATY/IBI 3apsjia https://m.edsoo.ru/093f9af1l
KOHJICHCATOpa c
aMIUTUTYION CUJIBI TOKa B
K0J1e0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHMs dHEPruu bubnmnorexa [JOK
B HIeaTbHOM https://m.edsoo.ru/d1e2d543
KoJ1e0aTeTbHOM KOHTYpE

41 3aTyxatromue Bubanoreka IIOK

QJICKTPOMAIrHUTHBIC

https://m.edsoo.ru/5e668619
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KojebOaHus. BeIHYKICHHBIC

ANIEKTPOMAarHUTHBIC
KoseOaHus

42 IlepemeHHBII TOK. bu6mnorexa [JOK
PGSI/ICTOp 1 KOHJICHCATOp B https://m.edso0.ru/84836152
1[EMU TIEPEMEHHOT0 TOKa

43 Karymika "HIYKTHBHOCTH B bubnuoreka [JOK
LeNH IIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af

44 3aKkoH Oma JUISL bubauroreka [JOK
SIEKTPUYECKOM HEenn https://m.edsoo.ru/8bae38e6
MIEPEMEHHOI'0 TOKA

45 MOImHOCTE  NEPEMEHHOIO bubmuoteka [JOK
TOKA. AMHJ’II/ITy,Z[HOG u https://m.edsoo.ru/1cac6c4c
JICHCTBYIOLLEE 3HAYEHUE
CHJIBI TOKA U HANPSDKECHUS

46 Pe3zonanc B anekTpudecKoit Bubimoreka IIOK
Lenu https://m.edso0.ru/087506df

47 Pemntenue 3anau Bubmnoreka ITOK

https://m.edsoo.ru/al6836a4

48 WneanbHbrit bubauoreka [JOK
TpanchopmaTop. https://m.edsoo.ru/f97418ae
IIpousBocTBO, TIEepeaava u
norpedieHue
AIEKTPUUYCCKOM SHEPTUU

49 DKOJIOTHYECKHE PUCKH IIPU bu6mmoreka [IOK
IPOU3BOJCTBE https://m.edso0o.ru/a6f74d93
anekTpo3Heprun. Kymnbrypa
HCII0JIb30BAHHUS
ANEKTPOIHEPTHH B
ITOBCETHEBHOM JKU3HH

50 Pemenne 3amau bubaunoreka [JOK

https://m.edsoo.ru/ee6677ed

51 Pemenue 3amau Bbubimoreka [JOK

https://m.edso0.ru/7cab59f8

52 O06o061enue u butauoreka [JOK
CUCTEMATHU3ALIMS 3HAHUN 1O https://m.edso0.ru/401024a9
TeMe "DIIeKTpOMAarHUTHbBIE
KojebaHus"

53 MexaHndeckue BOJIHBI. bubimoreka [JOK
XapaKTepPUCTHKH https://m.edsoo.ru/a58e109f
MEXaHUYECKUX BOJH

54 CBoiicTBa  MEXaHUYECKHX Bbubmmoreka ITOK
BOJIH https://m.edsoo.ru/d9ae1000

55 3BYK. XapakTepuCTUKI bubmmorexa [JOK
3ByKa https://m.edso0.ru/138b6f09

56 WNudpa3Byk u yiIbTpa3ByK. bu6mmoreka [IOK
IymoBoe 3arpsi3HEHUE https://m.edso0.ru/7380038f
OKpY>KaroIleu cpeJibl

57 Pemenue 3amau bubimoreka [TOK

https://m.edsoo.ru/cfd918bf

58 DJIEKTPOMArHUTHBIE BOJHBI. Bbu6imoreka [IOK
H3nyuenune https://m.edsoo.ru/714e5dbl
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus Bu6imoreka IIOK

3J'IeKTpOMaFHI/ITHBIX BOJIH.
CaoiicTBa

https://m.edsoo.ru/d01b818c



https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c

OJICKTPOMAIrHUTHBIX BOJIH

60 [lkana 37€KTPOMarHUTHBIX Bubimoreka IIOK
BOJIH. [Ipumenenue https://m.edsoo.ru/49be1f9%e
ANEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY

61 IIpuHOUNBL paguoCBsA3u H bub6mmoreka [IOK
TEJEBUICHHUS. https://m.edso0.ru/9f96f1f8
Panuonokanus.
DIeKTpOMarHuTHOE
3arpsi3HEHUE OKpY KaroIei
CpeIbl

62 KontponsHast pabora 1m0 Bu6imoreka IIOK
teme "Konebanus 1 BoaHb!" https://m.edsoo.ru/4f7985a0

63 Caer. 3aKkoH bubmmnoreka [JOK
MPSMOJTMHEHHOTO https://m.eds00.ru/f9566406
pacmpoCTpaHEHUs CBETA

64 Pemenue 3a;ay Ha bubnuoreka ITOK
MIPUMEHEHHE 3aKOHA https://m.edsoo.ru/ea32d455
MPSMOJTMHEHHOTO
pacipoCTpaHEHUs CBETA

65 Otpaxenue cBeta. [Limockoe bubauoreka [JOK
3epKaJo. Cdepuueckoe https://m.edsoo.ru/a005d2bb
3epKajo

66 [Ipemomiienue cBeTa. Bu6muoreka [JOK
AOGCOTIOTHBII u https://m.edsoo.ru/bc2e55cd
OTHOCHUTEJIbHBIN ITOKa3aTeIb
MIPEITOMJIICHUS. [ToHoE
BHYTpEHHEE OTpakCHHE.
[IpenenbHbIi yroy moJHOTO
BHYTPEHHETO OTPAKCHHUS

67 Pewenue 3a1ay Ha Bbubnuoreka [JOK
MIPUMEHCHHE 3aKOHOB https://m.edso0.ru/49d830a9
OTpaXEHUS U TPETOMIICHUS
cBeTa

68 Xom Jmydeil B TpU3ME. bu6moreka [IOK
Hucnepcus CBETA. https://m.edsoo.ru/d8elc3be
CloxHbBIE cocTaB  Oenoro
cBerta. [lBer

69 JIuH35I. dokycHoe bu6mmoreka [IOK
paccrosiHue W ONTHYECKas https://m.edsoo.ru/60441359
cuJia JINH3BI

70 IToctpoenune wu300pakeHUi bubnmnorexa [JOK
B JIMH3aX M HMX CHCTEMax. https://m.edsoo.ru/bb53b1d5
YBenuueHue JTMH3bI

71 Pemenne 3a1a4 Ha Bubarnoreka IIOK
MMOCTPOCHHE 1/1306pa>1<eH1/H71, https://m.edsoo0.ru/5a868f09
MOJIy9aeMbIX C TIOMOIIIBIO
JINH3

72 I'maz  kak  omTmdeckas bubmauroreka [JOK
cucrema https://m.edsoo.ru/ecd480a2

73 Pemenne 3amau. Ilpemenst bubnuoreka [JOK
NPUMEHHMOCTH https://m.edsoo.ru/cd174a10
r€OMETPUYECKON ONTUKH

74 CKopocTh CcBETa MU METOMbI Bbubimoreka [TOK
€€ U3MEPEHHs https://m.edsoo.ru/f32aab06

75 Hucnepcus cera Bbubmmoreka ITOK
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https://m.edsoo.ru/lel6cc6e

76 WuTepdepennus cBera bu6mmnorexa [JOK
https://m.edso0.ru/5fc0c638
77 KorepeHTHbiE HCTOYHUKH. bubnuoreka [JOK
VYcnosus HaOIr01eHUS https://m.edsoo.ru/c6416d48
MaKCHUMYMOB 1 MUHUMYMOB
78 Pemenue 3amgau bubmmnoreka [JOK
https://m.edsoo.ru/3061de2b
79 [IpumeHenue bubnuoreka [JOK
uHTEephEpEeHINH https://m.edsoo.ru/668edbc8
80 Judpakuus cBeTa bubnuoreka [JOK
https://m.edsoo.ru/12ed04b5
81 Hudpakimonnas pemeérka. bu6mnorexa [JOK
VYcioBue HaOII0eHUS https://m.edso00.ru/f998d964
TJIABHBIX MAKCHMYMOB
82 Pemenue 3amau bubnuoreka ITOK
https://m.edsoo.ru/d58c411a
83 [ToriepeyHOCTH ~ CBETOBBIX Bubimoreka [JOK
BouH. [Tonspusaiius cBeTa https://m.edsoo0.ru/e9890fe9
84 Pemenue 3amau bubaunoreka [JOK
https://m.edsoo.ru/c56¢8158
85 CBeTOBEIE SIBJICHUSA B bubnuoreka I[TOK
IPUPOJE https://m.eds00.ru/0b36363d
86 O06o061eHue u bubaunoreka [JOK
CHCTEMATHU3ALNS 3HAHUU 110 https://m.edsoo.ru/8a14748b
teme "OnTuka"
87 Kontponbaas pabora mo bubnumoreka [JOK
Teme «ONTHKAY https://m.edsoo0.ru/82315dd4
88 I'panunel  MPUMEHHUMOCTH bubnumoreka [JOK
KIIACCUYECKON  MEXAHUKH. https://m.edsoo.ru/c9bd77ch
3aKOHBI JJEKTPOAUHAMHUKHI
" TIPUHITATT
OTHOCHUTEIIbHOCTH
89 [Moctymatel  crienuanbHON bubimoreka [TOK
TEOPHUU OTHOCUTEIBHOCTH https://m.edsoo.ru/056f05cb
90 [TpocTpancTBEeHHO- bu6mmoreka [IOK
BPEMEHHOM MHTEPBAJL. https://m.edsoo.ru/d83742bb
[Ipeo6pa3zoBanus JlopeHua.
Ycnosue MPUYUHHOCTH.
OTHOCUTENHHOCTD
OJTHOBPEMEHHOCTH.
3amemyieHne BpEeMEHU U
COKpAII[eHHE JUTMHBI
91 OHeprus u UMITYJIbC bu6mmotexa IJOK
PENSATUBUCTCKON YaCTHIIBI https://m.edso0.ru/853a64fc
92 CBsI3b MacChl ¢ dHEpTHEH H bu6mmoreka [IOK
HUMITYJIECOM https://m.edsoo.ru/b6258ffa
PEIATHUBUCTCKONW YaCTHIIBL.
OHeprus NoKost
93 PaBHOBecHOE TEIJI0BOE bubimoreka [TOK
M3ITydeHUe https://m.edso0.ru/f54035a5
94 3akoH cMmenieHus Bunaa bubimoreka [TOK
https://m.edsoo0.ru/1c5ff752
95 l'unoreza M. Ilmanka o bubmoreka [JOK
kBaHTax. DoTOHBI https://m.edsoo.ru/a5ffa218
96 OHeprust " UMITYJTbC Bbu6mmoreka LIOK

¢dboToHa

https://m.edsoo.ru/7fb307ec
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97

®otordpdexr. OnpiTe A. T

bu6nmoreka IJOK

Cronerosa. 3aKOHEBI https://m.edso0.ru/8c68e5h9
dorodrddexra

98 YpaBHeHHE DWHIITeHA Bu6moreka [JOK
TUTS dororddekra. https://m.edsoo0.ru/01ef4556
"Kpacnas rpaHuna”
dhoTodrddekra

99 JNaBnenue cBera. OnbiThl I1. Bubmmoreka [JOK
H. JIebenena https://m.eds00.ru/64b4f966

100 | BoinHoBbIE CBOMCTBA bubmmnoreka [JOK
YaCTHII https://m.edsoo.ru/f59cfcec

101 | Bomuber ne bpoiins. [Inuna bu6mnorexa [JOK
BOJIHBI  JI€ bpoiins  wm https://m.edsoo.ru/5df8bafl
pazMepsbl obnactu
JIOKaJNIM3alUK JABIKYILEHCs
YACTHIIBI

102 | KopmyckymsipHO-BOJTHOBOM bubnuoreka [JOK
Ayalu3m https://m.edsoo.ru/8ccab62a

103 | Judpakius 3J1eKTpOHOB Ha bubmmoreka [JOK
KpUCTaJIJIax https://m.edsoo.ru/30dbal8c

104 | Coneuuncduka usMepeHuil B bubnmnorexa [JOK
Mukpomupe. COoOTHOIIEHUS https://m.eds00.ru/65783dec
HeomnpeaenéHHoCcTeN
I'eiizenbepra

105 | Pemenue rpaduIecKux Bu6iumoreka IIOK
3a1a4 https://m.edsoo.ru/e70195bd

106 | Pemenue pacu€THBIX 33134 bubaunoreka [JOK

https://m.edsoo.ru/ee9b3182

107 | KontponbHas pabora 110 bubnmnorexa [JOK
temam: "OcnoBsl CTO", https://m.edsoo.ru/c3de891a
"KopnyckynsipHO-BOJTHOBOM
nyanuzm"

108 | OneITEI MO HCCIEAOBAHUIO bubimoreka [JOK
CTPOCHHUS aToMa. https://m.edsoo.ru/312b750a
[TnanerapHas MOJIeTh
aToma Pesepdopma

109 | [ocrynats! bopa bubnmnorexa [JOK

https://m.edsoo.ru/404dfa9a

110 | Buner cnektpoB. CrekTp bubmmotexa [JOK
YpPOBHEH DHEpPruU aroma https://m.edsoo.ru/cf74blla
BOJIOpO/Ia

111 | CnonTaHHOe u Bbubimoreka [JOK
BBIHYXKJICHHOE  HW3ITy4CHUE https://m.edsoo0.ru/f945d85¢
CBeTa

112 | Jlazep bubmmorexa [JOK

https://m.edsoo.ru/2288a0c4

113 | HykiioHHass Mojenb sjapa bubimoreka I[TOK
[eitzenOepra-MBanenxo. https://m.edsoo.ru/34ada5de
3apsl M MaccoBOE YHCIIO
spa. N3oTombl.

PannoakTBHOCTH

114 | 3akon PaguOAKTUBHOIO bubmoteka LIOK
pacnana. CaolicTBa https://m.edsoo.ru/aab98bef
MOHU3HUPYIOIIETO
M3ITy4eHUsI. Brnusinue

PaanOaKTUBHOCTHU Ha
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KUBBIC OpraHu3MblI.
Jo3zumerpust

115 | DHeprus cBsI3U HYKJIOHOB B bubmmnorexa [JOK

sanpe.  SlmepHbIe  CHIIBL https://m.edsoo.ru/ff1758d0
Hebekr  maccel  sapa.
SAnepHbie peaxkuuu.
Snepusie peaKTopHl.
[Tpobnembl  ympaBisieMoro
TEPMOSAJIEPHOTO  CHUHTE3a.
DKOJIOTHYECKHE  aCIHEeKThI
pa3BuUTHs SIIEPHOM
SHEPTeTHKU

116 | Metoasl perucTpauud U bubnmnorexa [JOK
UCCIIEIOBaHUS https://m.edsoo.ru/1ac08a5b
3JIEMEHTapPHBIX YaCTHLI.

OyHIaMEHTAIbHBIE
B3aUMOJICUCTBUS. baproHBI,
ME30HbI u JICTITOHBI.
[IpencraBnenue 0
CranpapTtHoit MOJIETH.
KBapk-rmooHHas ~ Mojenb
aJpOHOB

117 | ®usuka 3a  mpeneiIamu bubnmnorexa [JOK
CrannmapTtHoit MOJICIIH. https://m.edso0.ru/c026fd37
Témuass marepus U TEMHas
JHEPIHUS. EnunctBo
(bu3nyecKoil KapTUHBI MHpa

118 | Drans pa3BUTHUS bu6morexa [JOK
aCTPOHOMUHU. 3HayeHue https://m.edsoo.ru/ad73e145
aCTPOHOMUU

119 | IlpumeHMMOCTh  3aKOHOB bubmmoreka [JOK
bu3uku Ui OOBSCHEHUS https://m.edso0.ru/39c44028
MIPUPOJIBI KOCMHUYECKHX
00BEKTOB. Mertonabl
ACTPOHOMHUYECKHUX
WCCJICIOBAHU I

120 | CoBpeMeHHBIE ONTHYECKUE bubnmnorexa [JOK
TEeJEeCKOIIbI, https://m.edsoo.ru/4877aale
PaauOTENECKOIIbI,

BHeaTMoc(epHas
aACTPOHOMHUS

121 | Bug 3BE3IHOTO HeOa. Bubnnoreka ITOK
CosBe3nusi, sipKkue 3BE3JBI, https://m.edsoo.ru/aac588eb
IUIAHETBI, WX  BUIAUMOE
JIBUKCHHE

122 | Conneunas CcHCTEMA. Bubimoreka ITOK
Conne. CongeuyHnag https://m.edsoo.ru/22748eb4
AKTUBHOCTb. Hctounuk
sHeprun CoJiHIA U 3BE3]

123 | 3Bé3mbl, WX  OCHOBHEIE Bbubimoreka ITOK
XapaKTePUCTHKH. https://m.edsoo.ru/42169944
JlnarpamMma "crieKTpanbHbIA
KJIaCC — CBETUMOCTB"

124 | 3Be3nnl rJIaBHOU Bbubimoreka [TOK
MOCJIEIOBATEIbHOCTH https://m.edsoo.ru/b3cb766¢

125 | Buyrpennee CTPOECHHE bubnmnorexa [JOK
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3BE3N. CoBpemeHHbIE
IpEeACTaBICHUS 0
MIPOUCXOXKIACHUU "

sporonny CoJiHIa U 3BE3N.
DTaIbl XKU3HU 3BE3]

https://m.edsoo.ru/d09da494

126

Mneunsiii Ilyte — Hama
I'anaktuka. Tumnsl
rajJlaktuk. YE€pHble IbIpHI B
AJlpax raJlakTUK

bu6nmoreka IJOK
https://m.edsoo.ru/7cd10a0a

127

Bcenennas.  Pacmmpenue
Bcenennoii. 3akon Xa0b6ua.
Teopusa bonbiioro B3pbIBa.
PenukroBoe n3iyuenue

bu6nmoreka IJOK
https://m.edsoo.ru/3dbdf0d2

128

MacmrabHas CTPYKTYpa
Bcenennoi.
MertaranakTtuka

bu6nmoreka IJOK
https://m.edsoo.ru/ce234633

129

Hepewménnsie  mpoOiembl
aCTPOHOMUU

buomuoteka LIOK
https://m.edsoo.ru/d37d9ffe

130

Ou3nYecKuil MPaKTUKyM IO
TEME "UccnenoBanue
MarHuTHOI'O OJIA
MMOCTOSTHHBIX MarauToB"
U "UccnenoBanue
CBOMCTB
(dheppoMaraeTukoB" W
"UccinenoBanue  OEUCTBUSA
IIOCTOSIHHOT'O MAarHuTa Ha
pamMKy ¢ TOKOM"

bubmuoreka LIOK
https://m.edsoo.ru/67361aef

131

Pu3nuecKuil MPaKTUKYM I10
teme "M3mepeHue CHIIbI
Awmnepa" wumu "U3yueHue
3aBUCUMOCTH CUJIbI AMIepa
OT Ccwibl TOKa" WM
"OnpeneneHue MarHUTHON
WHIYKIMA  HAa  OCHOBE
n3MepeHus cuiibl Ammnepa"

bubmuoreka LIOK
https://m.edsoo.ru/fcae91e9

132

Pu3nUeCcKUil MPAKTUKYM I10
TeEMe "UccnenoBanue
SIBJICHUS
3JIEKTPOMATrHUTHOMN
UHAYKIUAN" 50054
"OnpeneneHre  MHIAYKIUU
BHUXPEBOTO MarHUTHOTO
nosis"

https://m.edso0.ru/c36658da

133

Pu3HUeCcKUil NMPAKTUKYM I10
TEME "UccnenoBanue
SIBJICHUS ~ CaMOMHAYKIUHU"
1503051 "Coopka  Mojaenu
3JEKTPOMArHUTHOTO
reHeparopa’

bubmuorexa LIOK
https://m.edsoo.ru/b8fh6391

134

Pu3NUECKUi NPAKTUKYM 110
teme "M3mepenue nepuoma
CBOOOIHBIX KoJe0anuii
HUTSHOTO W TIPYKUHHOTO
MasTHUKOB"

bu6nmoreka IJOK
https://m.edsoo.ru/5d159d35

135

Pu3NUeCKU NPAKTUKYM I10

bub6nmoreka IJOK
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TeMe "TIpeoOpa3oBanue
HEPTUM B  MPYKUHHOM
MasTHHUKE"

https://m.edsoo.ru/a28026bd

136

Pu3n4ecKuil MPAKTUKYM I10
TEME "UccneqoBanue
IIEPEMEHHOIO TOKa 4epe3
MOCJIeI0BATEIHHO
COCIMHEHHBIE
KOHJICHCATOp, KaTyHIKy U
pesucrop” W
"UccnenoBanue paboThI
HUCTOYHUKOB CBETa B LIEMHU
IIEPEMEHHOT0 TOKa"

bu6nmoreka IJOK
https://m.edsoo.ru/89dc2d90

137

Pu3nYeCcKUil MPAKTUKYM 110
TemMe "U3yueHue
rmapamMeTpoB 3BYKOBOM
BOJIHBI"

bu6nmoreka IJOK
https://m.edsoo.ru/b100661a

138

@u3NYeCKUil MPAKTUKYM 110
TemMe "U3mepenue
MOKazareiasl IpeoMIICHUs
crexkna" wim "l[lomyuyenue
M300paXKeHUS B CUCTEME W3
IIJIOCKOTO 3€pKaJia U JIUH3bI"

bu6nmoreka IJOK
https://m.edsoo.ru/42569eal

139

@u3NYeCKUil MPAKTUKYM 110
TeMe "UccneqoBanue
3aBUCUMOCTH  (POKyCHOTO
paccTosiHus OT BeEIlecTBa
(Ha  mpuMepe  KHUIKHUX
muH3)"  wimm  "M3mepenue
(hoKycHOTO paccTosHUs
paccenBarOIUX JUH3"

bu6nunoreka IJOK
https://m.edsoo0.ru/b879fb3f

140

@u3NYECKU NMPAKTUKYM I10
TeMe "Habmronenue
TG PaKIHH,

uHTEep(hEepeH U U
oJIIpU3aluy ceera”

bubmoteka [IOK
https://m.edsoo.ru/8b7ac737

141

Pu3nUeCcKuil PAKTUKYM I10
TeMe "Onpenenenue
UMIylIbca W DHEPruu
PENSATUBUCTCKAX  YaCTHI]
(mo ¢ororpadusM TpekoB
3apsSDKEHHBIX ~ YacTUI[ B
MarHMTHOM moJje)"

bubmuorexa LIOK
https://m.edso0.ru/63756¢47

142

@u3NYECKUH NMPAKTUKYM I10
TeMe "N3mepenune
noctostHHOM  Ilnanka Ha
OCHOBE UCCIIEIOBaHU
dhoTordpdexra" WIH
"UccnenoBanue

3aBUCHUMOCTH CHJIBI TOKa
yepes CBETOANO[ oT
HaIpsDKEHUs "

bubmoTeka [IOK
https://m.edsoo.ru/eb916f82

143

Pu3NUeCKUil MPAKTUKYM I10
TEME "HccnenoBanne
CIIEKTpa pa3pexEeHHOT0
aTOMAapHOrO0 BOAOpPOJNA M

bub6nmoreka IJOK
https://m.edsoo.ru/ec651eb8
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HU3MEPEHNE MMOCTOSIHHOM
PunGepra"

144 | ®uznyeckuil MpakKTUKyM IO bubmmnorexa [JOK
TeMe "UccnenoBanue https://m.edsoo.ru/c3dabe6e
paauoakTUBHOTO (oHA C
HCII0Ib30BaHUEM
nozumetpa" win "M3yuenue
IOTJIOIIEHUA  OeTa-4acTHIL
alfoMuHNEM"

145 | ®usnyeckuil NPaKTUKYM 110 bubmmoreka [JOK

TeMe "HabGaronenus https://m.edsoo.ru/1072021e
3BE3THOTO HeOa
HEBOOPYKEHHBIM TJIA30M C
HCII0Ib30BaHUEM
KOMITBIOTEPHBIX
IIPUIIOKEHUN JUIsL
ONpEACIICHUs  MOJIOKEHUS
HeOeCHBIX OOBEKTOB  Ha
KOHKPETHYO Jary:
OCHOBHEIC CO3BE3IUs
CeBepHOoro mnosymapus u
SIPKUE 3BE311b1" W
"HaOaroneHuss B TENECKOIl
JlyHsl, IUIAHET,
TYMaHHOCTEH M 3BE3JHBIX
CKoIIeHuI"

146 | O0oOIeHNE u Bbubnuoreka I[JOK
CUCTEMATH3aIisl  3HAHWMH. https://m.edsoo.ru/ad6ddeed
Ponb busuku u
aCTPOHOMUU B
SKOHOMUYECKOMH,

TEXHOJIOTHYISCKOM,
COLIMAIbHOM M 3THYECKOU
chepax NEeSATeTbHOCTH
YyeJioBeKa

147 | Ob6oOmeHue n Bbubmmoreka ITOK
cUcTeMaTHu3alus 3HAHUMN. https ://m.edso00.ru/18f19f7c
Ponp m mecro ¢usuku u
aCTPOHOMUU B
COBPEMEHHOMN Hay4HOU
KapTUHE MHpa

148 | O0oO6IeHME u butauoreka [JOK
cUcTeMaTHu3alus 3HAHUMN. https://m.edsoo.ru/e7d400f4
Ponb ¢usnueckoit Teopun B
¢dbopmMupoBaHUU
MIPEACTABICHUI 0
(bu3nyuecKoil KapTUHE MHpa,

MECTO buznueckoit
KapTUHBI MHUpa B 00IIeM
pany COBPEMEHHBIX
€CTECTBEHHO-HAyUYHBIX

MPEJICTABICHUN O TPUPOJIE

149 | O0o0OwEeHue 51 bubmmnorexa IJOK
CHCTEMATH3allis 3HAHUN [0 https://m.edsoo.ru/b032fc4b
teMe "Kunemaruka"

150 | O6oO6meHne u bubmoreka [JOK
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cUCTeEMAaTH3aUd 3HaHUU 1O
TeMme "Kunematuka'

https://m.edsoo.ru/4e31b507

151 | O6Go6meHue u bubauroreka [JOK
CUCTEMAaTH3aIis 3HAHUH 110 https://m.edsoo.ru/2dfbafc5
teme "Jlunammka"

152 | O0oO61eHue u bubmmnoreka [JOK
CHCTEMATHU3ALNS 3HAHUU T10 https://m.edsoo.ru/3cca482e
teme "CraThka TBEpAOIo
Tena"

153 | O0oO61eHue u bubmmnoreka [JOK
CHCTEMATHU3ALNS 3HAHUU T10 https://m.edsoo.ru/32a4d1a0
TeMe "3aKOHBI COXpaHEHUs
B MeXaHHKe"

154 | O0oO61eHue u bubmmnoreka [JOK
CHCTEMATHU3ALNS 3HAHUU T10 https://m.edsoo.ru/ed440ca8
TEME "OCHOBBI
MOJICKYJISIPHO-

KMHETHYeCKoU Teopun"

155 | O0oOutenne u Bbubnuoreka I[JOK
CUCTEMATH3aIUs 3HAHUH 110 https://m.edsoo.ru/c63f7c10
TeMe "TepMoMHaAMUKA.

TemnoBeie MamyHE"

156 | O0oOuIeHne u bub6nuoreka I[TOK
CHCTEMATH3aIMs 3HAHUU 1O https://m.edsoo.ru/1d36b5b1
TemMe "ArperaTHblie
COCTOSIHUS BEIICCTBA.
®da3oBbIe epexoibl"

157 | Ob6oOmeHue u bubimoreka [IOK
CHCTEMATHU3ALNS 3HAHUU T10 https://m.edsoo.ru/3bf0def9
TeMe "DIeKTpUUECKOoe
nose"

158 | O0oO6IEeHNE u butauoreka [JOK
CUCTEMaTH3aIus 3HAHUI 10 https://m.edsoo.ru/71453ee6
TeME "TTocTOSTHHBIN
NIEKTPUYECKUH TOK"

159 | O6oO6meHue u bubmuorexa [JOK
CUCTEMATH3AIUs 3HAHUH 110 https://m.edsoo0.ru/3d40077a
TeMe "TOKM B pa3nMUHBIX
cpenax"

160 | O6oOGmeHue u bubmuorexa [JOK
CUCTEMATH3AIUs 3HAHUH I10 https://m.edsoo.ru/3b4c06ae
teme "MarautHoe moJje"

161 | PesepHblii YPOK. bu6mmotexa [IJOK
0O60061eH e u https://m.edso0.ru/053e2248
CHCTeMaTH3alus 3HaHUU 10
TemMe "ODJEeKTpOMarHuTHas
UHAYKIUA"

162 | Pe3epBHblii YPOK. bub6imorexa [IOK
O60061meHue u https://m.edsoo.ru/d6310bfd
CHCTEMAaTH3alMs 3HaHUH 110
TEeME "MexaHndecKue
KoJieOaHus"

163 | PesepBHblii YPOK. bubmmotrexa IJOK
0O60061eHue U https://m.edsoo.ru/5e2bb83d

cHCTEMaTH3ansI 3HAaHUH 10
TeMe "DJIEKTPOMarHUTHbBIE
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KoJicOanusa"

164 | Pe3epBHblii YPOK. 1 bub6mmotrexa [IOK

O60061meHue u https://m.edsoo.ru/96a7a2dd
CHCTEMAaTH3aIusl 3HaHUM 110
TeMe "MexaHMYeCKHE U
3JIEKTPOMAarHUTHHIC BOJIHBI"

165 | PesepBHblii YPOK. 1 bubnmnorexa [JOK

0O06001uIeHNE u https://m.edsoo.ru/52ad1603

cUCTEMATH3alUs 3HAHUH 110
teme "Onruka"

166 | PesepBHbilii YPOK. 1 bubnmnorexa [JOK

00600uIeHNE u https://m.edsoo.ru/5beclc65

CUCTEMATHU3ALMs 3HAHUN [0
teme "OcnoBel CTO"

167 | PesepBHblii YPOK. 1 bubnmnorexa [JOK
0O606meHue U https://m.edsoo.ru/f7c¢59d38
CUCTeMaTH3alus 3HAaHUH 10
TEME "Kopnyckynsipao-

BOJIHOBOM yanu3m"

168 | PesepHblii YPOK. 1 bu6mmoreka [IOK

O600meHue u https://m.edso0.ru/1f511654

cUCTeEMAaTH3alUd 3HaHUU 1O
TeMme "du3uka aroma"

169 | PesepHblii YPOK. 1 bu6mmoreka [IOK

O0600611eHuE u https://m.edso0.ru/905¢5ce0
cUcCTeEMAaTH3alUd 3HaHUU 1O
TeMe "dusuka aTroMHOIO

sapa M DJIEMEHTapHBIX
qacTuir"

170 | Pe3epBHblii YPOK. 1 bu6mmoreka [IOK
O600meHue U https://m.edsoo.ru/2bffb94c
cHCTEMaTH3ansl 3HaHUH 110
TEME "J51eMEeHTHI
acTpopu3uku"

OBIIEE KOJIMYECTBO 170 4 16
YACOB 110 ITPOI'PAMME

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIbHOM MTPOT'PAMMBI10 KJIACC

Kon IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NnpoBepsaeMoro o0pa3oBaTeIbHON NPOIrPaMMBbI CpeIHero o01mero o0pasoBanus
pe3yJibTara

10.1 JIeMOHCTpUpOBAaTh Ha MpHUMEpax pojib U MeCTO (UMK B (OPMHPOBAHUHU
COBPEMEHHOM Hay4YHOW KAPTHUHBI MHpA, B Pa3BUTHUU COBPEMEHHOW TEXHUKU M
TEXHOJIOTUH, B IIPAKTUYECKOMN JESATEIBHOCTHU JTHOAEN

10.2 Y4uuThIBaTh TpaHULBl MNPUMEHEHUS HU3YYEHHbIX (U3NYECKUX  MOJEIIeH:
MaTepuajibHas TOYKa, MHEpIMajbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPHIOE
T€JO, WACANBHBIM ra3; MOAENU CTPOEHHS Ta30B, XUAKOCTEH W TBEPABIX TeJ,
TOUYEYHBIH AIEKTPUUECKUI 3aps — NPH pelieHNH GU3NYeCcKHX 33134

10.3 Pacnio3znaBate (usnueckue sBieHUs (MPOIECCh) M OOBICHATH MX Ha OCHOBE

3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIECTBA U
JJIEKTPOJIMHAMHUKHN: PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSMOJIMHEIHOE
JBUKEHHE, CBOOOTHOE TaJeHHWE TeJ, ABWKCHHE IO OKPYXKHOCTH, HHEPIus,
B3auMoeiicTBre Tel; nuddy3usi, OpoyHOBCKOE NBIKCHHUE, CTPOCHUE JKUIKOCTEH
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U TBEPABIX TeJ, M3MEHEHHE O0bEMa TeNn MNpH HarpeBaHUM (OXJIAXKICHUH),
TEIUIOBOE paBHOBECHUE, MCIIAPCHUE, KOHICHCAINS, IIIaBJICHHE, KPUCTAJUTH3AIINA,
KUIIEHHUE, BJIAKHOCTh BO3/lyXa, MOBBIIICHUE IaBJICHHS ra3a MpH €ro HarpeBaHuu B
3aKpBITOM COCYIIE, CBS3b MEXIy MapaMeTpaMH COCTOSIHHS Ta3a B M30IPOIeccax;
JIEKTPHU3aIM TEJl, B3AUMOCHCTBUE 3apsI0B

104

OnuchBaTh MEXaHWYECKOE JIBUKCHHE, HCIIONb3Ysl (PU3MUECKUE BEITUYMHBL:
KOOpAMHATA, IIyTh, IIEPEMEILEHHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHUIa,
HMITYJIbC T€JIa, KHUHETUYECKasl SHEPIHsl, IOTCHIMAIIbHAS DHEPrusl, MeXaHu4ecKas
paboTa, MexaHHWYecKas MOUIHOCTb, IpPHU OIHCAHUU IPABWIBHO TPAaKTOBATh
(Gu3n4ecKuil CMBICII HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHMsS] W €IUHMIIbI,
HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHMYUHY C APYTUMH
BEJIMYUHAMU

10.5

OnuceiBaTh M3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHUA,
UCHONB3ysl (M3MYECKHE BEJIMYMHBI: JaBJICHHE ras3a, TeMIepaTypa, CpeaHss
KUHETUYECKasl DHEPIUsA XaO0TUUECKOTO JABMYKEHUS MOJIEKYJI, CPEAHEKBAAPaTUYHAS
CKOpPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHss SHEprusi, pabdora rasa,
KO3 (ULUEHT TMOJIE3HOTO JEWUCTBUSA TEIUIOBOTO JABUTaTeNsl; IMPH OMHCAHUU
NPaBUIBHO TPAKTOBAaTh (U3UYECKUNA CMBICT HCIOJNBb3YyEeMBIX BEJIWYHH, WX
0003HAYEHHUSI W EIUHUIBI, HaXOAUTHb (HOPMYIbI, CBA3BIBAIOIINE JaHHYIO
(GU3NYECKYIO BETMUHUHY C APYTHMH BETHYHMHAM

10.6

OnuceiBaTh M3Y4YEHHBIE 3JEKTPUUYECKHUE CBOMCTBA BELIECTBA U AJIEKTPUUYECKHUE
sABIICHHS (TIPOLIECCHI), UCTIONB3YS (PU3MUYECKIE BEIWYMHBI: JIIEKTPHUECKUH 3apsil,
3JIEKTPUUECKOE I10JI€, HANPSLKEHHOCTD I10J15, IIOTEHIMAl, PAa3HOCTh IOTEHLIMAJIOB;
IpU ONHCAHUHM TPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCIOIB3YEMBIX
BEJIMYMH, UX OOO3HAUEHUS W EIAMHHUIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3MUECKYI0 BETMUUHY C JPYTUMH BETHUYNHAMH

10.7

aHAJIM3UpPOBaTh (PU3NYECKUE IPOLECChl M SBJICHHUS, HCHOIb3yd (U3NYECKHUE
3aKOHBI ¥ IPUHLUIIBL: 3aKOH BceMupHOro Tsarotenus, |, |1 u 1l 3akonst HeroToHa,
3aKOH COXPAaHEHMsS MEXAaHWYECKOH OHHEpPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHLMIT CYNEPHO3ULUN CHJI, IPUHLUII PaBHOIPABUS HHEPLUAIBHBIX CHCTEM
0TCY€Ta; MOJICKYJISPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA, a30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOM S3HEPIHH TEIJIOBOTO JBUKEHHS MOJIEKYJI C
a0COIOTHON TeMIepaTypol, epBblii 3aKOH TEPMOANHAMUKY; 3aKOH COXPAaHEHHS
ANEKTPUYECKOro 3apsifa, 3akoH KynoHa; mpu 3TOM pasznuyarh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHUE U YCIOBUS (TPaHUIBL,
00J1aCTH) MPUMEHHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHUHIIMUIBI JIEHCTBUS MAIUH, MPUOOPOB U TEXHHUUYECKHUX
YCTPOMCTB; pa3nuyarh yCJIOBUS UX 0€30IaCHOIO UCIIOJIB30BaHNUs B TOBCEIHEBHOM
KU3HU

10.9

BBITIONTHATE  OKCHEPUMEHTHI 110 HUCCIICJIOBAHHIO (PU3WYCCKUX SBICHUH W
MIPOLIECCOB C HCIONB30BAHUEM TMPSMBIX W KOCBEHHBIX W3MEPEHHi; MpU ITOM
dbopmynupoBath mpobieMy (3amady) M TUIOTE3Y YYEOHOrO0 HKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO O0OpYIOBaHHS, MPOBOJIUTH OMBIT U
(hopMyIUpPOBaTh BBIBOJIBI

10.10

OCYH_IGCTBJ'IHTL NpsAMBIC U KOCBCHHBLIC H3MCPCHUS (1)I/I3I/I‘leCI(I/IX BCJIIMYUH; IIpU
9TOM BI)I6I/IpaTI) OIITHMAJIBHEIN CHOCO0 HU3MCPCHUA W HCII0JB30BaTh M3BCCTHBIC
METOAbI OICHKHU HOFpGIJ.IHOCTCfI I/ISMCPCHI/Iﬁ

10.11

UccnenoBath  3aBUCMMOCTH ~ MeXAYy  (U3MUECKMMM  BEJIMYMHAMU  C
HCIIOJIb30BAHNUEM MPSMBIX HU3MEPEHMH; IPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(¢buKcUpoBaTh pe3yNbTaThl MOJTYYEHHON 3aBUCHMOCTH (PU3UYECKHX BEIMYHUH B
BUJIe TaOJIUIl U TPaUKOB, I€71aTh BBIBOABI 110 pe3yJIbTaTaM UCCIIEI0BaHUS

10.12

CobOnromaTe mpaBmiia 0€30MacHOTO TpyAa MPU TPOBEICHUHM HCCIEAOBAaHUN B
pamMKax y4eOHOro SKCIEPUMEHTa, y4eOHO-UCCIENOBATENLCKON M IMPOEKTHOMN
JESTETLHOCTH C MCIOJIb30BAaHUEM HM3MEPHUTEIBHBIX YCTPOUCTB M JTaOOPATOPHOTO
o0opynoBaHus

10.13

Pemiate paC‘-IéTHBIC 3aJlaud C SBHO 3aJaHHOM (pH3HqCCKOﬁ MOJCIIbIO, UCITIOJIB3Yd




(I)I/ISI/I‘ICCKI/IC 3aKOHBI 1 IPUHIUIIBI; HA OCHOBC aHaJIn3a YCJIOBHUA 3a1a4U BBI6I/IpaTI>
(U3UYECKYI0 MOJEeNb, BBIACHATh (U3UUYECKHE BEIMYUHBI U (HOPMYIIHI,
HE0O0XoAuMBIE sl €€ peleHHs], TPOBOJUTh PAacuyEThl M OILICHUBATh PEaIbHOCTD
MOJTYYCHHOTO 3HAYCHHS (PU3NICCKON BETMIUHBI

10.14

Pemarbh kauecTBEHHBIE 3aJaud: BHICTPAUBATH JIOTMUECKU HEMPOTHBOPEUUBYIO
LIETIOYKY PACCYXJICHHM C OMOpON Ha HM3y4YEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTU U
¢dbusnyueckue BICHUS

10.15

Hcnonb30BaTh mpu pemieHud y4eOHBIX 3aa4 COBPEMEHHBbIC MH(OpMAIMOHHBIC
TEXHOJIOTHH JUJI TIOMCKA, CTPYKTYPUPOBAHUs, HHTEPIPETALNHN U MPEICTABICHUS
y4eOHOW W HAYYHO-TIONMYJISIPHOW WH(GOpPMAIIUK, TONYYCHHONH W3 Pa3IUYHBIX
HMCTOYHUKOB; KpUTHUECKH aHAIN3UPOBAThH NOJy4aeMy0 HH(OpMaIHIO

10.16

[TpuBOAMTH TIpUMEpPHI BKJIAJAa POCCHUICKUX MU 3apyOeKHBIX Y4EHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE NPOLECCOB OKPYXkKAIOIIEro MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJOTHH

10.17

Hcnonp30BaTh TEOPETUUECKHE 3HAHUS MO (PM3UKE B IMOBCEAHEBHON JKU3HM IS
obecriedeHrs OE30MACHOCTH MPH OOpaIleHUH ¢ NpUOOpaMH U TEXHHUYECKUMHU
YCTpOMCTBaMH, ISl COXPaHEHUsS 310POBbs U COOMIOICHNSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeie

10.18

PaGotrare B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBATh Pa0OTy TPYIIBL, PANHOHAIBHO PACIPEACIATh OOS3aHHOCTH U
ILJIAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CUTYaALUsAX, a€KBAaTHO OLICHUBATH
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAECMOM MTPOOIICMBI

11 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBaHusi

111

JleMOHCTpHpOBaTh Ha TpUMEpax pPoOJdb W MeCTO (GU3UKH B (HOPMHPOBAHHUH
COBPEMEHHON HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B MPAKTHUYECKON JEATEIBbHOCTH JIFOACH, UETOCTHOCTh U €IUHCTBO
(hbU3UIECKON KapTUHBI MHPA

11.2

Y4uTHIBaTh TPaHUIIBI IPUMEHEHUSI U3YUYEHHBIX (QU3NUYECKUX MOJIETIEeH: TOueUHbIN
JJIEKTPUYECKUN 3apsll, SACpHas MOJENb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
sJipa NpHU penieHnH PU3NUECKUX 3a1a4

11.3

Pacnio3naBate (usmueckue siBieHUs (MPOLECChI) U OOBACHATH MX HA OCHOBE
3aKOHOB SJICKTPOANMHAMHKHN n KBaHTOBOU (1)1/131/IKI/I: SJICKTpHUYCCKasd
MPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JCWUCTBUSA TOKa,
BSaI/IMOZIGfICTBHG Mar"guToB, QJICKTPpOMAarHuTHas HUHAYKIOUS, I[CI\/JICTBI/IG
MarHUTHOTO TMOJsI Ha TMPOBOJHUK C TOKOM M JABIDKYIIUWCA — 3apsij,
AJNIEKTPOMAarHUTHBIE KoJIeOaHWsI M BOJIHBI, NPSIMOJMHEWHOE paclpoCTpaHEeHHE
CBETa, OTpa)keHHe, ImpelomiieHue, naTepdepeHims, Tudpakius U MoasIpu3anus
CBeTa, nucriepcust cBeta, poroanexrpuueckuit apdexrt (Ppororddexr), cBeToBOE
JlaBJICHNE, BOZHUKHOBEHHUE JIMHEWYATOro CIIEKTpa aToMa BOJOPO/a, €CTeCTBEHHAs
1 NCKYCCTBCHHAA PaIMOAKTHUBHOCTDb

114

OnuceiBaTh M3y4eHHbIE CBOWCTBA BelIeCTBA (RJIEKTPUYECKUE, MAarHUTHBIE,
ONTUYECKUE,  DJEKTPUUECKYID  IPOBOAMMOCTh  pAa3JIMYHBIX  Cped) U
9JIEKTPOMArHUTHBIE SIBJIEHUS (IPOILIECCHI), UCMONb3Yys (DU3MUYECKUE BEIUYMHBIL:
JNEKTPUYECKUH 3apsAll, CHUIa TOKA, IEKTPUYECKOE HANPSHKEHHUE, DIIEKTPUYECKOe
CONIPOTHBIIEHUE, pa3HoCTh mnoTreHuanos, JJIC, pabora Toka, HWHIYKIHA
MarHMTHOTO TOJs, cuja Ammepa, cuia JlopeHna, MHIYKTMBHOCTH KaTyIIKH,
SHEPrus AIEKTPUYECKOr0 M MarHUTHOTO TOJIeH, MeproJ] U 4acToTa KojeOaHuil B
Kosie0aTenbHOM KOHTYpE, 3aps]] U CHUjJa TOKAa B IPOLECCe I'apMOHHYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHuH, (POKycHOE pacCTOsSHUE M OINTHYECKas Cuja
JUH3bl; TPU ONHCAHUM TPABWIBHO  TPAKTOBATh  (PU3UYECKHIH  CMBICIH
UCTOJb3yEeMbIX BEJIMYUH, UX OOO3HAUCHMs] M EIUHMIIbI;, YKa3blBaTh (OPMYIIBI,
CBSI3bIBAIONIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMHU BEIMUYUHAMU
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OnuceiBaTh U3Y4YEHHBbIE KBAHTOBBIE SIBJIGHMS W TPOLIECCHI, HCIOJIb3YS
¢bu3nyecKkrue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI U
4acToTa CBETa, YHEPTHs M UMITYJIbC (DOTOHA, TIEPUO/I MTOJTypachaaa, YHEPTHs CBSA3H
aTOMHBIX siiep; MpPH ONHCAaHWUU MPABWIBHO TPAKTOBATH (PU3WYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX O0O3HAYCHUsS W CIUHUIIBI, YKA3bIBATh (OPMYIIBI,
CBSI3BIBAIOIME JIAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYrUMH BEITUYMHAMU,
BBIYHCIIATH 3HAYCHNUE (DU3HUECKON BEIIMIMHBI

11.6

AHanu3upoBath (U3UYCCKHE TPOLECCHl W SBICHHS, HCHOJb3Ys (DHU3HUECKHUE
3aKOHBI ¥ TIPHHIUIBL: 3aK0H OMa, 3aKOHBI MTOCIIEA0BATEILHOIO U MapaluIeIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH J[koyis — JIeHIa, 3aK0H 3JIeKTPOMArHUTHOU
WHIYKIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHCHUS CBETa, 3aKOHBI OTPAYKCHHSI
CBETa, 3aKOHBI MPEJIOMIICHHS CBETA, ypaBHEHHE DWHIITeHHA s hoToddhdeKTa,
3aKOH COXPaHEHHs SHEPrHH, 3aKOH COXPaHCHHs HMMITYJbCa, 3aKOH COXPaHCHHS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHsI MacCOBOTO YHCIIA, MOCTYNaThl bopa,
3aKOH  paJdOaKTHBHOIO pacmajga, TIpH 3TOM  pas3iuyarh  CIOBECHYIO
(bOpMyJTHPOBKY 3aKOHA, €M0 MAaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS (TPAHUIIbI,
00J1aCcTH) TPUMEHUMOCTH

11.7

OHpel[e.H}ITB HaIlpaBJICHUC BCKTOPAa MHAYKIIWW MArHMTHOI'O IIOJISA MPOBOAHHKA C
TOKOM, CHUJIbI AMnepa X CHUJIbIL HopeHua

11.8

Crpouth U ONUCHIBATH U300pAKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajloM, TOHKOH
JIMH301

11.9

BEBITIONTHATE  AKCIIEPUMEHTHI TI0  HCCIICIOBAHUIO (DHU3MYECKHX SBICHUN W
MPOIIECCOB C HKCIIOJIL30BAaHHEM IMPSIMBIX W KOCBCHHBIX W3MEPCHUI; TpPU ITOM
dbopMynmpoBatk mpodiemMy (3amady) W TUNOTE3y YYEOHOTO OKCIICPUMCHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOIO 00OpYIOBaHHUS, MPOBOIUTH OIBIT U
(hOopMyIIMPOBATH BBEIBOJIBI

11.10

OCYH_IGCTBJ'IHTL IIpAMBIC W KOCBCHHBLIC H3MCPCHHA (1)I/I3I/I‘ICCKI/IX BCJIIMYHUH, IIpH
9TOM BI)I6I/IpaTI) ONTHUMAJIBHBIN CIIOCO0 HU3MCPCHUA U HUCIOJIB30BATH HM3BCCTHBLIC
MCTOAbI OLICHKH HOFpeHlHOCTeﬁ I/I3MepeHI/II71

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKMX BEIUYMH C HCIIOJB30BAHHEM IPSMBIX
U3MEPEHUH; MPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH pe3yJbTaThl
MOJIyYEHHON 3aBUCHMOCTH (U3WYECKUX BEJIMYMH B BHUJAE TaOnull U TpaduKoOB,
JIEJIaTh BBIBOJIBI 10 PE3YJIBTATAM UCCIICOBAHHUS

11.12

CobOmronaTe mpaBmiia 0€30TMAaCHOTO TpyJa NP TMPOBEAECHUU HCCICIOBAHUN B
pamMKax y4eOHOTO SKCHEepHMEHTa, Y4eOHO-HCCIEeIOBATENIbCKOW U TPOEKTHOM
NESTETLHOCTH C WCIIOIB30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U J1aOOPATOPHOTO
o0opynoBaHus

11.13

Pemarp pacu€rHble 3a7aun ¢ SBHO 3aJaHHOW (PU3MYECKOW MOJEIBIO, UCIOJb3YS
¢u3nyeckre 3aKOHbI ¥ IPUHIIMIIBL; HA OCHOBE aHAJIM3a yCJIOBUS 3a7ayl BIOMpATh
¢u3NyecKyr0o MOJE€Nb, BbUIEIATh (U3MUECKHE BEIUYMHBI U (QOPMYIIHI,
HE0O0XOAUMBIE /ISl €€ pelleHus, IPOBOJUTh PacuéThl U OLIEHUBATh PEaTbHOCTD
MIOJIYYEHHOT'0 3Ha4eHUs (PU3HUECKON BEIMYUHBI

11.14

Pemate kadecTBeHHBIE 3a7aud: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPECUUBYIO
LIETIOYKY PACCYKICHHN C OMOpod Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
busnueckue BICHUS

11.15

Vcnonb30BaTh NpU pelIEHWH Y4eOHBIX 3a/lad COBPEMEHHbIE WH(pOpMaIlMOHHbIE
TEXHOJIOTHH I MIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALNNA U MPEICTABICHUS
y4eOHOM W Hay4HO-TIOMYJISIPHOM HH(OpMANUK, MOJYYEHHOW U3 pPa3IHUYHBIX
VMCTOYHUKOB; KpUTHUECKH aHAIN3UPOBATh NOJy4yaeMyt0 HH(pOpMaIHio

11.16

O0OBSCHATH MIPUHIUITBI JeicTBUSA MallIuH, HpI/I60pOB N TCXHHUYCCKHX yCTpOﬁCTB;
pas3iinvdaTth YCIOBUSA UX 0e30MacHOro NCIOJIL30BaHUA B HOBCG}IH@BHOﬁ KU3HU

11.17

[IpuBoAMTH MpHMEPH BKJIaZa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOILIECCOB OKPYKAIOLIEro MHpa, B pa3BUTHE
TE€XHUKU U TEXHOJIOTUH

11.18

Hcnonb3oBaTh TeopeTHUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KU3HU IJIf
obecrieyeHrs: 0€30MacHOCTH NPHU OOpAIIeHUH C NMpHUOOpaMH M TEXHUYECKHMHU




yCTPONCTBaMH, Ul COXPAHEHUS 3/10POBbs U COOTIOIEHUSI HOPM HKOJIOTHUECKOTO
TOBEJICHUS B OKPY KAIOIIEH cpefie

11.19 PaGotate B rpymnme ¢ BBIMOJHEHHWEM PA3JIMYHBIX COIMAIBHBIX  POJICH,
IUTAHUPOBATh paboTy TPYNIBl, PAIHMOHAIBHO paclpelneNiarTh OO0sS3aHHOCTH H
TUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CUTYAIHSIX, aJCKBAaTHO OLICHUBATh
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE PACCMaTPHBACMON TPOOIEMBI

INPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon Kon IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
pasaesa | npoBepsieMOro
3JIeMEeHTA
1 OU3UKA 1 METO/JIbI HAYUYHOI'O ITO3HAHUS
1.1 duszuka — Hayka o Tmpupoje. HayuHble MeTOIbl TO3HAHUSA

OKpysKarouero mMupa. Ponb skcnepumeHTa M TEOpUM B IIPOLIECCE
IIO3HAHUS NPUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2 MonenvpoBanue Qu3nyecKux SIBICHUH U mpoueccoB. Hayunbie
runote3sl.  Pu3uueckue  3aKOHbI M TeopuH.  ['paHuIbl
NPUMEHUMOCTH (DU3UYECKHX 3aKOHOB. I[IPpUHIUIT COOTBETCTBHSL.
Ponp 1 mecto pu3uku B GOpMHUPOBAHUM COBPEMEHHOW Hay4HOM
KapTUHBI MUPA, B IPAKTHYECKOHN 1€ATEIbHOCTH JIIOIEN

2 MEXAHUKA
2.1 KMHEMATHUKA
211 Mexanudeckoe naBmkeHue. OTHOCHUTEIBHOCTh MEXaHMYECKOTO
nerxeHns. Cucrema orcuéra. TpaekTopust
2.1.2 [lepememenue, CckopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs

CKOpPOCTb) M YCKOPEHHE MaTepUaIbHOM TOUKH, UX MPOEKIIUH HAa OCH
cuctemMbl KoopauHar. CrokeHue TMepeMeIleHUd U CII0KEHUE
CKopocTei

2.1.3 PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABH)KEHUE.
I'paduky 3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHMS, MyTU U
nepeMenIeHIsI MaTepUATBHON TOYKH OT BPEMEHH

214 CBoOosiHOe majieHne. Y cKkopeHrne cB0OOOHOr0 naieHus

2.15 KpuBonmnuelinoe JIBUJKCHHE. PaBHOMEpHOE JIBUJKCHHE
MaTepUabHOW TOYKH IO OKPYXHOCTH. YTJIOBask CKOPOCTb,
nuHenHas ckopocTh. llepnon m 4vacrora. LleHTpocTpemurensHOE

YCKOpeHHe
2.1.6 TexHuyeckue YCTpPOMCTBA: CHUAOMETpP, JBM)KEHHE CHapsIOB,
LIEMHbIE U PEMEHHbIE NepeJaun
2.1.7 [TpakTnyeckue paboTel. l3MepeHMe MIHOBEHHOH CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY NYTSIMH, [PONUICHHBIMU
TEJIOM 3a IOCJIEOBATE/IbHBIE PABHBIE IPOMEXKYTKH BPEMEHHU IIPHU
PaBHOYCKOPEHHOM [BHJKEHHHM C Ha4yaJbHOW CKOPOCTBIO, PaBHOM
Hy/I0. l3ydeHwe [BW)KEHMS IIapuKa B BA3KOW IKUIKOCTH.
M3yueHne qBUKEHUS Tejaa, OpOIIEHHOTO TOPU30HTAIBHO

2.2 JIMHAMUKA
221 [Tpunuun ortHocutenbHocTH [anunes. IlepBoiit 3akon HbroToHa.
WMHepruanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHIunm cyneprno3uimm Cul
2.2.3 Bropoit 3akon HprooToHa and  MarepuUalbHOM  TOYKH B

uHeprmanpHoit cucreme otcuéra (MCO). Tperuit 3akon HproToHa
JUIS. MAaTEPHAIIbHBIX TOYEK

224 3akoH BcemupHoro TsaroreHus. Cuma  Tsxectu. Ilepsas
KOCMHYecKasi CKOpocTb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHMsI CKOJIBKEHUS U CHUJIa
TpeHus nokos. Kospduuuent tpennsa. Cuna CONpOTHBIECHUS NPH
JIBIKEHUM Te€Ja B )KUIKOCTH UJIH rase

2.2.7 [TocTynaTensHOE U BpaIlaTeNIbHOE ABHKEHHE a0COIIOTHO TBEPIOTO
Tena

2.2.8 MoOMEHT CHJIBI OTHOCUTEJIBHO OCH BpameHus. Ilinedo cuibl
VYcnoBus pasHoBecus TBEpioro tena B MCO

2.2.9 TexHuueckue yCTpOWCTBA: MOJALINITHUKY, JBUKECHUE
UCKYCCTBEHHbBIX CIYTHUKOB

2.2.10 [TpakTdeckne paboTel. M3ydenue JBWKEHUS Opycka IO
HaKJIOHHOM IUIOCKOCTH IOJA  JCWCTBUEM  HECKOJIBKHX  CHIL.
HccnenoBanne 3aBUCUMOCTH CHJ YOPYrOCTH, BO3HHMKAIOIIUX B
nepopMHUpyeMoii IPYKUHE U PE3UHOBOM 00paslie, OT BEIMYUHBI UX
nedopmaruu. MccnenoBanue yclioBUi paBHOBECHs TBEPAOTO Tela,
MMEIOILETr0 OCh BPAIlIEHUs

2.3 3AKOHbI COXPAHEHU S B MEXAHUKE

231 Hmnynbec MaTepuaqbHOW TOYKH, CUCTEMbI MAaTEpUANIbHBIX TOYEK.
ViMmynbe CHITBI M MI3MEHEHHE MITYJIbCa Tea

2.3.2 3akoH coxpaHeHus ummnyibca B MCO. PeakTiBHOE IBHKEHHE

2.3.3 Pabora cuibl

2.3.4 Mo1HOCTb CHJIBI

2.35 Kunernueckast  sHeprust  marepuanbHoOil  Touku. Teopemao
KMHETUYECKOM YHEPruu

2.3.6 [TorennuanbHass sHeprus. IloTeHuuanbHas 5SHEpPrust ymnpyro
neGopMHpOBaHHOW TpYXHUHBI. lloTeHIManbpHAs SHEPrust Tena
BOJIN3M OBEPXHOCTH 3eMJIU

2.3.7 [ToreHunanbHble M HENOTEHUUANbHblE CUIbl. CBsA3b PabOTHI
HEMOTEHUUANbHBIX CHJI C H3MEHEHMEM MEXaHUYECKOH sHepruu
CHCTEMBI TeJl. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTruu

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHu4yeckne YCTpPOMCTBA: MABM)XCHHE paKeT, BOJOMET, KoIep,
NPYKUHHBIN THCTOJIET

2.3.10 [Tpaktuyeckue paboTbl. M3yueHuwe cBS3M CKOpoOCTeH Tenm mpu
Heynpyrom ynape. MHccrnenoBanume CBs3M  pabOTBI  CHJIBI €
U3MEHEHHEM MEeXaHMUYECKOW PHEPTuu Teja

3 MOJIEKVYJISIPHA S ®U3UKA U TEPMOJIMHAMUNKA
3.1 OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

3.11 OCHOBHBIE  TIOJIOKEHUS ~ MOJIEKYJIIPHO-KMHETUYECKOM  TEOpHH.
bpoynoBckoe nBumxenue. Juddysus. Xapakrep IBUKEHUS U
B3aMMO/ICHCTBHS YaCTHUI] BENIECTBA

3.1.2 Monenu cTpoeHus ra3oB, KUJIKOCTEN U TBEPIBIX T€I U 00bICHEHHE
CBOWCTB BEIIECTBA HA OCHOBE ITUX MOJIEIEH

3.1.3 Macca monekyn. KonngectBo Benectsa. [locTosiHHast ABoraapo

3.1.4 TemmoBoe paBHOBecue. Temmnepatypa u e€ u3mepenue. lllkana
temneparyp Llenbcus

3.15 Mogens uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-
KMHETUYECKON TEOPUU UACAITBHOIO ra3a

3.1.6 AOcomoTHas TemIeparypa Kak Mepa CpeJHed KHHETHYecKOil
DHEPTUU TEIUIOBOTO JBIKEHMs dacThil rasa. lllkama temmeparyp
KenpBrHa

3.1.7 Ypasuenue Knaneiipona — MenneneeBa. 3akoH /lanbroHa

3.18 ["a30BbIe 3akoHBI. M30mpolieccsl B UEaIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, n3o0apa

3.1.9 TexHuueckue yCTporcTBa: TEPMOMETP, OapOMETP

3.1.10 [TpakTnueckue pabotel. M3mepeHne macchl Bo3Ayxa B KIIACCHOM




KoMHaTe. MccnenoBaHue 3aBUCMMOCTH MEXAY IapamMeTpamMu
COCTOSIHUS pa3peKEHHOI0 rasa

3.2 OCHOBbBI TEPMOJIMHAMUMKHA

3.2.1 TepMmoanHamMuueckas cucTema. BuyTtpennsis SHEPIUs
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOObI €€ N3MEHEHHUs

3.2.2 KomnyectBo  temnoTsl W pabora. BHYTpeHHsss — dHeprus
0JIHOATOMHOT'0 WJI€AJIbHOTO Ta3a

3.2.3 Bunb! Teronepenaun: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3ITYUCHHE.
TennoémkocTs Tena. YjenbHas TEIIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI NP TeIUIonepeaaye

3.24 ITepBblif 3ak0H TepMoAMHaMUKU. IlpuMeHeHue mnepBOro 3akoHa
TEPMOJMHAMHUKHN K H3ompoueccaMm. | paduyeckas HHTEpIpeTanus
paboTHI Ta3a

3.25 TennoBsle MamuHbl. [IpUHIMIBL IEHCTBHS TEILUIOBBIX MAlIUH.
[TpeoOpa3oBaHust sHepruM B TEMIOBbIX MamMHax. Koadduuumenr
nosiesHoro aeiictBusa (nanee — KIIJ) termtoBoit mammuubl. Llukmn
Kapno u ero KII/]

3.2.6 Bropoii 3akoH TepmoamHamuku. HeoOpaTumMocTh MpoOLECCOB B
npupoze. TerioBele paBUraTrend. OKOJOTHYECKUE IPOOIJIEMBI
TETUIOIHEPTETHKH

3.2.7 TexHudeckne yCTpOMCTBA: JBUTATENb BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJIOAUIBHUK, KOHIUIIMOHED

3.2.8 [TpakTnyeckue paboTel. M3mepenne yenbHOi TemIoéMKOCTH

3.3 AT'PEI'ATHBIE COCTOSHUS BEIIIECBA. ®A30BBIE ITEPEXO/IbI

331 [TapooOpa3zoBanne © KOHJEHcalus. VcmapeHwe © KHIICHHE.
VYnenbHas TemiaoTa napoodpazoBaHMs. 3aBUCUMOCTb TEMIIEPATYphl
KHTICHUSI OT JTABJICHUS

3.3.2 AOcComoTHAs 1 OTHOCUTENbHAS BIAXXHOCTh BO3AyXa. HackieHHbIN
nap

3.3.3 Teépnoe Teno. Kpucrammuyeckue u aMop@Hbie Tena. AHU30TPOITHS
cBoiictB  kpuctayuioB. JKuakume kpuctawisl. CoBpeMeHHbIE
MaTepHabl

3.34 [InaBneHne W KpUCTAJUIM3ALUS. Y JIENbHAs TEIUIOTA IIIaBIICHHUS.
Cyb6numarnus

3.35 YpaBHeHHE TEMJI0BOro OanaHca

3.3.6 TexHUuyecKkue ycTpoilcTBa: TUTPOMETP U ICUXPOMETP, KaTOPUMETP,
TEXHOJIOTUH TOJYYEHHUs] COBPEMEHHBIX MaTepuasioB, B TOM 4YHCIeE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUHU

3.3.7 ITpakTnyeckue paboTel. M3MepeHne BIa)kHOCTH BO3/1yXa

4 DJIEKTPOAMHAMUKA
4.1 DJIEKTPOCTATUKA

4.1.1 OnekTpuzanuss  Tell.  OJJNeKTpudeckuid  3apsa.  JlBa  Buaa
HIIEKTPUUYECKHX 3apsJI0B

4.1.2 IIpOBOTHUKY, TUBIIEKTPUKHU U MOJYIIPOBOAHUKH

4.1.3 3aKOH COXPaHEHHMS JIEKTPUUYECKOTr0 3apsiia

4.1.4 B3aumopeiicTBue 3aps1oB. 3akoH Kynona

415 Onektpuyeckoe Tmosne. HanpsmEHHOCTh BIEKTPUYECKOTO  MOJIS.
[Tpuniun cyneprno3unuy. JIuHUKM HaNpsHKEHHOCTH AJEKTPHUECKOTO
TIOJISt

4.1.6 Pabota cun snekrpoctarmyeckoro mnois. Ilorenuwman. PasnocTb
MOTEHIMAJIOB

4.1.7 [TpOBOIHUKHN M JUAIEKTPUKU B TOCTOSHHOM 3JIEKTPUUYECKOM TOJIE.
JlmpnexTpudeckas IpOHUIIAEMOCTh

4.1.8 OnektpoéMkocTb.  KonzmeHcartop. DNEKTPOEMKOCTh  IIOCKOTO

KOHACHCATOpa. BHCpFI/Iﬂ 3apsKCHHOTI'O KOHACHCATOpa




4.1.9

Texnuueckue YCTpOMCTBA: JJIEKTPOCKOII, JIIEKTPOMETP,
NIEKTPOCTATUYECKAs  3alllUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KOH/JIEHCATOp, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10 [TpakTueckue paboThI. N3mepenune ANNEKTPOEMKOCTH
KOHJICHCATOpa
4.2 IOCTOSHHBIN DJIEKTPUYECKUU TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcioBUs CyIIECTBOBAHUSL IOCTOSIHHOTO JJIEKTPUYECKOIO TOKa.
Wcrounnku Toka. Cuiia Toka. [locTossHHBINA TOK
4.2.2 Hanpsoxenue. 3akon Oma i1 ygacTka 1enu
4.2.3 DJIEKTPUUECKOE  CONPOTUBIICHHE. YJIEIbHOE  CONPOTHUBIICHUE
BElIeCTBA
424 [TocnenoBarenbHOE, MApAJUIEIBHOE, CMEIIAHHOE COCIMHEHUE
MIPOBOJHHUKOB
4.2.5 Pabora anekrpuyeckoro Toka. 3akoH Jxoyns — JleHna
4.2.6 MOIIHOCTB 3JAEKTPUUYECKOTO TOKA
4.2.7 anekTponBwkymas cuwia (manmee — OJIC) W BHyTpeHHee
CONPOTUBIICHUE HWCTOYHHMKA TOKa. 3akoH Owma Uil MOJHOMN
(3amMKHYTOI) nekTprueckoi nenu. KopoTkoe 3ambikaHue
4.2.8 ONEeKTpOHHAs NPOBOAMMOCTh TBEPIBIX METAJIOB. 3aBHCUMOCTh
COIMPOTHBIICHUS] METAIIJIOB OT TeMIieparypbl. CBepXIpOBOIUMOCTh
4.2.9 OneKTpruuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TYYKOB
4.2.10 [TonynpoBonuuku. CoOCTBEHHass W MPUMECHas MPOBOAUMOCTH
noJynpoBoIHUKOB. CBOMCTBa p-n mepexoxaa. I1omynpoBoJHIKOBEIE
IPUOOPHI
4.2.11 ONIEKTPUYECKU TOK B  DJEKTPOJIMTAX. JICKTPOJIUTHUYECKAS
JUCCOLMaNus. DIEKTPOIH3
4.2.12 Onektpuueckuii  Tok B rasax.  CaMOCTOATENbHBIA U
HECaMOCTOSITENIbHBIN pa3psan. PasnuuHble TUIIBI CaMOCTOSTENILHOTO
paspsiaa. Mosaus. [1nazma
4.2.13 TexHu4yeckne YCTpPOMCTBA: amIepMeTp, BOJBTMETP, PEOCTarT,
HUCTOYHUKU TOKa, AIIEKTpOHArpeBaTebHbIC npubopHI,
DIIEKTPOOCBETUTENFHBIE TPUOOPHI, TEPMOMETP COINPOTHBIICHUS,
BaKyyMHBIH JTO/, TEPMHUCTOPbI U (boTope3nucTopsl,
TIOJTYITPOBOTHUKOBBIN JTHO]T, TAJIbBAHUKA
4.2.14 [TpakTuyeckue paboThl. V3ydeHHe CMEIIAaHHOTO COEIUHEHHUS
PE3UCTOPOB.
Nzmepenne OJIC HUCTOYHMKA TOKa W €r0  BHYTPEHHErO
cornportuBieHusi. Habmonenne >nexrponmsa
11 KJIACC
Kon Koanposepsie IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pasneJia MOro
JjeMeHTa
4 DJIEKTPOAMHAMUKA
4.3 MATHUTHOE TIOJIE. SJIEKTPOMATHUTHA S UHAYKIM S

43.1 ITocTosaaBIe MarHuTHL. B3anMonelcTBrEe MOCTOSHHBIX MAarHUTOB

4.3.2 MaruutHoe mone. Bektop MarHuTHOW uWHAyKuuu. IIpuHumn
cyneprno3uiuu. JIuHMM MarHuTHOM uWHAYKIuu. KapTtuHa nuHUR
MAarHUTHOW MHIAYKIHH MOJIS IIOCTOSIHHBIX MAarHUTOB

4.3.3 MarautHoe moje NpoBOJHMKA C TOKOM. KapTwHa nuHUN 1o
JUIMHHOIO IPSAMOr0 IPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHUKA, KaTymKu ¢ TokoM. OmeIT IpcTtena. Bzanmoneiicteue
IIPOBOJTHUKOB C TOKOM

4.3.4 Cwa Ammiepa, €€ MOJTyJIb ¥ HallPaBJICHHE

4.3.5 Cuna JlopeHua, €€ MoJlyJIb ¥ HanpasJieHUE. J[BUJKEHUE 3apsKEHHON




4JaCTHUIILI B OTHOPOJAHOM MArHMTHOM ITOJIC. PaGora crnl HopeHua

4.3.6 SIBneHre AIeKTPOMArHUTHOM MHIYKIIUU

4.3.7 IToTok BekTOpa MarHUTHOW MHTYKITUH

4.3.8 O/1C nHaykumu. 3aKoH 31€KTpoMarHuTHoi nHaykiuu ®apanes

4.3.9 BuxpeBoe anekrpudeckoe moie. DJIC WHAYKIIMKW B MPOBOJHHUKE,
JIBHKYIIEMCSI TIOCTYIATEIHHO B OJTHOPOJHOM MAarHUTHOM I10JIC

4.3.10 ITpaBumo Jlenna

4311 NunyktuBHOCTh. SBienue camounaykuuu. IJIC caMOMHAYKIIMU

4.3.12 OHeprusi MarHUTHOT'O NOJIsl KATYIIKHU C TOKOM

4.3.13 DJIEKTPOMArHuTHOE IOJIe

4.3.14 Texnuueckue YCTpOMCTBA: IIOCTOSIHHBIE MarHuThl,
AIIEKTPOMArHUTHI, AJIEKTPOJIBUraTellb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUIl, MHAYKIIMOHHAS 11€Yhb

4.3.15 [IpakTnueckue paboThl. M3ydeHHMe MarHUTHOTO TOJS KaTYIIKH C

ToKOoM. VccnenoBanne neiCTBUS TOCTOSHHOTO MarHUTa Ha paMKy ¢
TOKOM. VccnenoBanue siBI€HUS 3J€KTPOMAarHUTHOW MHAYKIMH

KOJIEBAHWA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEGAHMA

5.1.1

KonebarenbHas cucrema. CBoOOHBIE KOeOaHus. ['apMoHUYEeCKHe
kosneOanust. [lepuon, yactora, aMIuTy/a u (asa KoneOaHuit

5.1.2

IIpyXuHHBIA MasTHUK. MaTeMaTu4eCcKuil MassTHUK

5.13

VYpaBHeHHE rapMOHWYECKHUX  Koiebanmii. KuHemarmdeckoeu
JUHAMHYECKOE OMKCAaHUE KOJIeOATebHOTO IBYKEHUS

5.14

[IpeBpamienue >HEprum MpU TrapMOHUYECKUX KosieOaHUsX. CBS3b
aAMIUTMTYbl KOJICOAHHI MCXOMHOW BEJIMYMHBI C aAMIUTUTYIaMH
Kosie0aHui € CKOPOCTH M YCKOPCHHUS

5.15

Konebarenbupiii  koHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHBIE
KoJie0aHus B HACATBHOM KOJIEOATeIbHOM KOHTYpE. AHAIOrHs
MEXJYy MEXaHWYECKMMHU U 3JIEKTPOMArHUTHBIMH KOJICOAHUSMH.
®opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA DHEPIUH B NACAJIbHOM KoJIe0aTeIbHOM KOHTYpPC

5.1.7

BreinyxaeHHble MexaHnueckue konebanus. Pesonanc. PesonancHas
KpHBasi. BeIHY)K/IEeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUsI.

5.1.8

ITepemenHbIil Tok. CHHYCOUANBbHBIN IEPEMEHHBIN TOK.

5.19

MoMmHOCTh MEPEMEHHOTO TOKa. AMIUTUTYIHOE U JIEUCTBYIOIIEE
3HAUYE€HHE CUJIbI TOKA M HANIPSKEHUS

5.1.10

Tpanchopmarop. IlpousBoacTBo, mnepegaya U noTpediieHHE
AIIEKTPUYECKON dHEPIUU. DKOJIOTMUECKUE PUCKHU IIPU TPOU3BOJCTBE
ANEKTPUYECKOMN JHEpIuu. KynbTypa HCIIOJIb30BAaHUA
JIEKTPO3HEPTHH B TOBCEIHEBHOM KU3HU

5.1.11

TexHu4yeckne ycTpoicTBa: ceiicmorpad, >JIEKTPUUECKH 3BOHOK,
JIMHUM JJIEKTponepeaay

5.1.12

[TpakTueckue pabotTel. VccnenoBaHue 3aBUCUMOCTH IE€pHOJA
MaJIbIX KOJIeOaHUM rpy3a Ha HUTH OT JUIMHBI HUTH M Macchl Ipy3a.
HccnenoBanne NEPEMEHHOTO TOKa B IENHM U3 IOCIEN0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA

5.2

MEXAHUWYECKHNE U SJIEKTPOMAT'HUTHBIE BOJIHBI

521 MexaHnueckue BOJHBI, YyCJIOBUS pacmpocTtpaHeHus. llepumog.
CKOpOCTh pacmlpoCTpaHeHHsl W JUIMHA BOJHBI. llomepednblie u
IPO/I0JIbHBIE BOJHBI

522 ###Par## Unrepepennus u nudpakuys MeXaHU4ECKUX BOJIH

523 3Byk. Ckopocth 3ByKa. ['poMKkocTh 3ByKa. Brwicota ToHa. TemOp
3ByKa

524 ONeKTpOMarHUTHbIE BOJIHBI. VYcenoBus W3IIy4EeHUS

9JICKTPOMAIrHUTHBIX BOJIH. BzaumHuas OpuUCHTals BEKTOPOB E, Bu




U B DJICKTPOMarHuTHOM BOJIHE B BaKyyMe

5.25 CBolicTBa 3JEKTPOMarHUTHBIX BOJH: OTpPaXKEHHE, IPEIIOMIICHUE,
TOJISIpU3AITHS, nudpakims, uHTephEpeHITHS. CxopocTb
AIIEKTPOMATrHUTHBIX BOJH

5.2.6 [Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [lpuHuMnbl  paguocBsi3u W TeleBuUIeHUs.  Panuonokanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

5.2.8 TexHuueckue  yCTpoOICTBa: MY3bIKQJIbHBIE ~ HMHCTPYMEHTHI,
yIABTPa3BYKOBasi JHAarHOCTHKAa B TEXHUKE M MEIUIMHE, pajaap,
paguonpuéMHUK, TEJICBU30p, aHTeHHa, Tenedor, CBU-neup

5.3 OIITHUKA

5.3.1 [IpsimonuHeitHOE pacmpocTpaHEeHUE CBETa B OJHOPOJHOI cpere.
JIyu cBera

5.3.2 OtpaxkeHue cBeTa. 3akoHbl OTpakeHuss cBera. Iloctpoenue
M300paXEHUI B IIJIOCKOM 3€pKajie

5.3.3 [Tpenomienue cBeta. 3aKOHBI NPEIOMIICHUS CBETAa. AOCOIIOTHBIIN
MOKa3aTeNb MPEJTOMIICHUS

5.34 Ilonnoe BHyTpeHHee oTpaxenue. lIpenenpHbII yros IOJHOIO
BHYTPEHHET0 OTPaKEHUS

5.35 Jucnepcus ceera. CnoxHbIi coctaB 6enoro csera. Lser

5.3.6 Cobupatomue u pacceuBaromue aTuH3bl. ToHkas nuH3a. DoKycHOe
paccTosHME W ONTHYeCKas cuia TOHKOW nwmH3bL [locTpoeHue
M300paXeHUt B cOOMpAIONINX U pacceuBarolux jJuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaeMOe JTHH30HM

5.3.7 [Tpenensl NPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH

5.3.8 WNurepdepentiusa cera. KorepeHTHbIE HCTOYHUKH. Y CIIOBUSA
HaAOI0/IEHUsT MAaKCUMyMOB M MHUHMMYMOB B MHTEp(EepeHIIMOHHOMN
KapTUHE OT JIBYX CHH(])A3HBIX KOTEPEHTHBIX UCTOYHUKOB

5.3.9 Hudpakmus  cBera.  JudpaknuonHas  pemérka.  YcIoBUE
HaOIrI0eHUS TJIaBHBIX MaKCHMYMOB npu MaJCHAN
MOHOXPOMaTHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10 Ilonsipuszanus ceera

5.3.11 TexHuyeckne  ycTpoOWCTBa:  O4YKH, Jyma,  QoToarrmapar,
MPOEKIIMOHHBIA  ammapar, MHKPOCKOM, TEJIEeCKOM, BOJOKOHHAs
ONTHKA, TM(PAKIMOHHAS PENIETKA, TIOISIPOU]T

5.3.12 [TpakTnyeckue paboTbl. M3MmepeHue mnokaszarens NpeTOMIICHUS.
UccnenoBanue cBOMCTB wn300pakeHWN B JuH3ax. HaOmronenue
JIMCTIEPCHUHU CBETa

6 DJIEMEHTbI CITIEIIUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

6.1 ['paHuIel TPUMEHUMOCTH KIJIACCUYECKOW MexaHuku. I[locTymarsl
TEOPUH OTHOCHTEIBHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DWHIITEeIHA

6.2 OTHOCUTENTPHOCTh OJHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHH W
COKpAIllEHUE JITTHHBI

6.3 DHeprust ¥ UMIYJILC CBOOOTHON YaCTHUIIBI

6.4 CBsi3p Macchl C DSHEPrueil W HMMIYJILCOM CBOOOJHOW YaCTHUIIHI.
DHeprus Mokosi CB000THON YaCTHIIBI

7 KBAHTOBAS ®U3NKA
7.1 SJIEMEHTbI KBAHTOBOM OIITUKU

7.1.1 ®otonbsl. opmyna [lnanka cBsi3u sHEprum GOTOHA C €TO YACTOTOM.
DHeprus v UMNysibCc GoToHa

7.1.2 OtkpeiTue u uccnenoBanue Gororddexra. Onwitel A.I'. CroneTona.
3akoHsb!l poTodddexTa

7.1.3 VYpaBuenne OunmTelHa st dhoTodpdekra. «KpacHas rpaHuia»




dorodddexra

7.1.4 Jasnenue cera. OnbiTel I1.H. JIeOeneBa
7.1.5 XHUMHUYECKOE JENCTBUE CBETA
7.1.6 TexHuueckue ycTpoucTBa: (OTOIEMEHT, (POTOAATUHMK, COTHEUHAS
Oarapesi, CBETOANO]]
7.2 CTPOEHUME ATOMA
7.2.1 Mopuenb aroma Tomcona. OnbiTel Pe3epdop/ia mo uccieoBaHuio
cTpoeHus aroma. [lnanerapHast Mozenb aToma
7.2.2 [Toctynatet bopa. W3nyuenue u moromieHue (GOTOHOB IIPH
IepexoJie aToMa € OJHOIO YPOBHS JHEPrUM Ha Jpyrou. Bujubl
cnekTpoB. CIIeKTp ypoBHEM SHEPruu aToMa BoJI0poja
7.2.3 Bonnossie cBoiicTBa yactun. Bonnsl ne bpoitnsa. KopnyckynspHo-
BOJIHOBOI1 tyanusm. Jludpakius 3JeKTpOHOB Ha KpUCTaJIaxX
71.2.4 CrioHTaHHOE U BBIHY)KJIEHHOE M3JIy4€HHE. Y CTPOMCTBO U MPUHIUI
paboThI J1a3epa
7.2.5 TexHUYECKHEe YCTPOWCTBA: CIIEKTPAIbHBIA aHAIMU3 (CHEKTPOCKOII),
J1a3ep, KBAHTOBBIN KOMIIBIOTED
7.2.6 [TpakTrueckue pabotsl. HabmroaeHne IMHEHYAaTOro CreKTpa
7.3 ATOMHOE S/1PO
7.3.1 MeTo 161 HAOIIOACHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHIT
7.3.2 OtkpeiTie  paawoaktuBHOCTH.  OmbiTel  Pesepdopma  mo
OTpEICNIEHUI0 COCTaBa PaJMOAKTUBHOrO wu3inyueHus. CBoicCTBa
anb(a-, Oera-, raMMa-u3JIy4eHus. BiusHue paamoakTUBHOCTH Ha
JKUBBIE OPTaHU3MBbI
7.3.3 OTkpeiTHEe TPOTOHAa U HeWTpoHa. HykioHHas wmonenb sjapa
['eitzenbepra — MBanenko. 3apsn siapa. MaccoBoe 4YMCIIO sjipa.
N3otonbl
7.3.4 Anbda-pacnian. ONEKTPOHHBI ¥ TO3UTPOHHBIA OeTa-pacmal.
["amma-uznyyenue. 3aKkoH paJloOaKTUBHOTO pacraja
7.3.5 OHeprus cBsi3U HYKJIOHOB B sijipe. SnepHbie cuiibl. [ledext macchbl
aqpa
7.3.6 SAnepuble peakiuu. [lenenue u cUHTE3 siiep
7.3.7 SAnepubiit  peakrtop. TepmosinepHbiii  cunTe3. IlpoOGiembr U
NEPCIEKTUBBl SICPHOM DHEPTeTUKH. JKOJOTUYECKHE AaCITIEeKTHI
AJIEPHOM YHEPIETUKH
7.3.8 DneMeHTapHbIe YaCTHIIBI. OTtkpbiTHE MO3UTPOHA.
dyHaMeHTaIbHbIE B3aUMOACHCTBUS
7.3.9 TexHuuyeckue ycTpolcTBa: 103UMETp, kamepa Bunbcona, saepHbliit
peakTop, aToMHast 6oMbOa
7.3.10 [Tpaktuyeckue pabotel. MccrnemoBanue TpekoB yacTuil (IO
rOTOBBIM (poTorpadusim)
8 SJIEMEHTBI ACTPOOU3UKU
8.1 Bun 3Bé3mnoro Heba. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, HX
BUJMMOE IBH)KEHUE
8.2 Conneynas cucrema. [lnaners 3eMHOM rpynmnsl. [[TaHeTbI-TUTaHTHI
U UX CIyTHUKH, KapJUKOBbIE TIaHEeThl. Manble Tena CosiHedHOM
CHCTEMBI
8.3 Counne, potocdepa u atmochepa. CoaHeyHast aKTUBHOCTh
8.4 Ucrounnk sneprun CosHIa U 3BE3 T
8.5 3BE3/1bI, MX OCHOBHbBIE XapaKTEPUCTUKU: Macca, CBETHMOCTb,
pamuyc, TeMIeparypa, 170 B3aMMOCBSI3b. JHuarpamma
«CHEKTPaJbHBIM  KJACC —  CBETHUMOCTb». 3BE3IBI  IJIABHOM
MOCJIEIOBATEIFHOCTA. 3aBHUCHMOCTh «Macca — CBETHMOCTBY IS
3BE3/1 ITIaBHOM MOCIIEJOBATEIbHOCTH
8.6 H#H#Par###BuyTpenHee CTPOECHHE 3BE3. CoBpeMeHHbIE




IIPEJICTABICHUSI O MPOUCXOXKIEHUU U 3Bostonny CosHLa U 3BE3N.
JTanbl )KU3HU 3BE31

8.7 Mneunsiii Ilyts — wama [anmaktuka. CrnupanbHas CTPYKTypa

lNamakTuky, pactpezneseHue 3BE31, raza U neuid. [lomoxxenue u
newkenne Comana B [amaktuke. Ilnockas u  cdepuueckas
HOJICUCTEMBI | allaKTUKU

8.8 Tunsl ramaktuk. PaguoramakTuku u KBazapbl. UEpHbIE ABIPHI B

A]Ipax TraJlakKTUK

8.9 Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa006ma. Pa3beranue

ranaktuk. Bospact u pamumyc BcenenHnoi, teopus bosbiioro
B3pbIBa. Mojenb «ropsiueit Beenennoi». PenukToBoe usiydeHue

8.10

MacurrabHast CTPYKTypa Bcenennoi. MeraranakTuka.
Hepeménnble npo0i1eMbl aCTPOHOMHUH

ITPOBEPAEMBIE HA EI'S 1O ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIbBHOU ITPOI'PAMMBI CPEJHET'O

OBILIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOGoBaHUSA

IIpoBepsiembie TPeOOBAHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbI Cpe/iHero 001ero 00pa3oBaHus

1

ChopmupoBaHHOCTE  YMEGHHM  pacrio3HaBaTh  (pU3WYECKHE  SBICHUS

(Hpoueccm) 1 OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Brnanenue ocHoBonosiararomuMu (GpU3NYECKUMU MOHATUAMU U BEJTMYMHAMH,
XapaKTepU3YIOIUMH (PU3HIECKHIE MTPOIECCHI

CdopmupoBaHHOCTh YMEHUN MPUMEHATH 3aKOHBI KJIACCUYECKOW MEXaHUKH,
MOJICKYJISIPHON (DM3UKH U TEPMOJIUHAMUKHU, SJICKTPOJMHAMHKYU, KBAHTOBOU
bu3uky 178 aHanu3a U OOBSICHEHHS SIBICHUW MUKPOMHpA, MAKpOMHUpPA U
Meramupa, pasjinyaTh yCJIOBUA (TpaHMIlbl, OOJaCTH) NPUMEHUMOCTHU
(bu3MYeCKUX 3aKOHOB, MOHUMATh BCeOOIMIl XapakTep (yHIaMEHTaIbHbBIX
3aKOHOB W OrPAHMYEHHOCTh  HCIOJB30BAHMS  YACTHBIX  3aKOHOB;
aHAIM3UPOBaTh (PU3MUECKHE MPOIECCHI, HUCIONB3YSl OCHOBHBIC IOJOXKECHUS,
3aKOHBI U 3aKOHOMEPHOCTH

CchopMupoBaHHOCTb YMEHHs Pa3lnyaTh YCIOBUS NMPUMEHUMOCTH Mojesei
(U3MYECKUX TEJ U NMPOLIECCOB (SIBJIECHUN)

CdopmupoBaHHOCTH YMEHHUS pelIaTh PACYETHBIE 3a7a4d C SIBHO 3aJIaHHOM U
HESBHO 3aJJaHHOW (PU3MUECKON MOJIENbl0: Ha OCHOBAaHWHU aHAIN3a YCJIOBUS
BbIOMpaTh (U3MUECKHe MOJeNu, OTBeYalIlue TpeOoBaHUSAM 3a/ayH,
MPUMEHATHh (HOPMYJIIBbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3UUECKHUX
TEOpUU MPU UCIOIB30BAHUM MATEMATUYECKMX METOJOB PELIEHUs 3a1ad,
MPOBOJUTh PACUETHl HA OCHOBAHMM HMEIOLIMXCA JAHHBIX, aHAJIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATh METOMABI PELICHHUS € YYETOM ITOIYyYEHHBIX
pe3yabTaToOB

Pemarp kauecTBeHHBIC 33724, TPEOYIOIUE IPUMEHEHHS 3HAHUM U3 PAa3HBIX
pa3ziesoB MIKOJIBHOTO Kypca (PU3HKH, a TAaK)KE WHTETPAIMH 3HAHUN U3 APYTHX
MPEAMETOB  €CTECTBEHHOHAYYHOIO LMKJIA: BBICTPAWBAaTh JIOTHYECKYIO
LIETI0YKY PACCYKJIEHUU C OMOPON Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(busnueckue BICHUS

Biianenne OCHOBHBIMHM METOJaMM HAy4HOI'O TNO3HAHHWs, UCIOJIb3YEMBIMH B
¢bu3nKe: MPOBOIUTH NMPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIUYHH,
BbIOMpAsi ONTUMAJIbHBIN CIOCO0 U3MEPEHUS M UCIIOJIB3YS U3BECTHBIE METO/IbI
OLICHKH IIOIPEIIHOCTEN U3MEPEHUHN, TPOBOJAUTH UCCIIEIOBAHNE 3aBUCUMOCTEN
(bu3NYeCKUX BEJIUYMH C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUU, OOBSICHATH
MOJTyYeHHbIE pE3yNbTaThl, MCIOIB3Ys (U3NUYECKUE TEOPHH, 3aKOHBI U
MOHATHSI, U JIeJIaTh BBIBOJIbI; COOJIIO/IaTh IMpaBuiia OE30MacCHOTO TpyAa MpHU
IPOBEICHUU HCCIIEIOBAaHUM B paMKax Y4eOHOro HKCIEpHUMEHTa U y4eOHO-




I/ICCHC,Z[OBaTeHBCKOﬁ ACATCIIbHOCTHU C HUCIIOJIB30BAHHUEM I_II/I(prBI:IX
W3MEPHUTEIIbHBIX YCTPOUCTB M JIAOOPATOPHOTO 00OPYIOBAHHMS

ChopMUpOBaHHOCTh yYMEHUH aHAIM3UPOBAaTh W OLEHMBATH IOCIEACTBUS
OBITOBOM W TPOU3BOJCTBEHHOW JEATEIBHOCTU YEJIOBEKAa, CBA3AHHOM C
¢u3nyeckuMu IpoueccamMM, C TMO3MLUH 3KOJIOTMYEeCKOM 0e30IacHOCTH;
MIPEACTABICHUN O PAaMOHAIIBHOM IIPUPOJIONOIB30BAHUM, a TAKXKE Pa3yMHOM
UCIOJIb30BAaHUN JOCTM)KCHMH HAyKM M TEXHOJOTMH I JaJIbHEHIIEro
pa3BHUTHUS YEJIIOBEYECKOTO OOIIECTBA

OBnazneHue pa3IMyHBIMU crloco0amu paboThl ¢ MHPOpMAIe (pU3nYecKoro
COJCpKaHUS €  HUCIHOJB30BAHMEM  COBPEMEHHBIX  HH(OPMAIIMOHHBIX
TEXHOJIOTUH; pPa3BUTHE YMEHUH KPUTUYECKOIO aHajdu3a U  OICHKHU
JOCTOBEPHOCTH MOJTyYaeMoi nH(popMaIuu

10

CdopMupoBaHHOCTH yMEHUH MIPUMEHSTH OCHOBOITOJIAraroIre
aCTpOHOMI/I‘-IeCKI/Ie IIOHATHUA, TeOpI/II/I 1 3aKOHBI 1JId aHaAJIn3a " O6’b$ICHeHI/I$I
(hbUBUYECKUX TPOIECCOB, MPOUCXOISIINX Ha 3BE3/IAaX, B 3BE3THBIX CHCTEMAX,
B MEXTaJaKTUYECKOU Cpele; NBIKEHUS HEOCCHBIX Tell, 3BOJIOIUU 3BE3N U
Bcenennoi

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kon Kox IIpoBepsieMblii 3JIEMEHT COIePKAHUS
pa3aesa/TeMbl | 3JieMEHTa
1 MEXAHUKA
1.1 KHUHEMATHUKA
1.1.1 Mexannueckoe ABvkeHHe. OTHOCHUTENBLHOCTH MEXAHHYECKOTO
nBmkeHua. CucreMa oTcyéTa
1.1.2 MarepuanbHas TOUKa.

TpasKTOpH

Eé& pamiryc-gekTop:
F(t)= (e ) pe ) =(2)),
TpaeKTOPILA,

nepeMenIeHme: /
P X

AF =7 (ty) =7 (t)) =7y =7, =
= (Ax, Ay, Az),

=t

IIYTE.
CrosxeHHe epeMelIeH it

Ny =0, + 4,

1.13 CkopocTh MaTepraabHON TOUKHU:
AF -

b=—| =F= (v,.0,.0.).

Ar—i0

Ax ,
v =— = X,. AHAIOTIIMHO v = ITr'; uv.=1=C ,'_
At =0 -

CrnoxeHIe CKopocTell: ¢, =0, + 0, -

Brruncnenue nepeMenieHus 1 yTH MaTEPUAIBHON TOYKH IIPH
NPSMOJTMHEHHOM JBMKCHUHU BJIOJb OCH X TIO TpaduKy
3aBHCUMOCTH V(1)




114 ) ” .. _Ap L,
VexopeHNe MaTepHanbHOIl TOIKIL: d = — =g'= [al_ ., ] .
Af o '
Au C .
a,=—-> =(v,),". amanormmo a, =(v, )’ a.=(v.)".
Af o ’ ot
115 PaBHOMEpHOE TPAMOIIMHEHOE TBUYKECHUE:
xX(t) = xg + Vput
U, (t) — vg, = const
1.1.6 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE ABUKCHUE:
at
x(f)=x,+u,t +—=
v (t)=v, +at
a. = const
Ul‘.'c B Lﬁ‘x = 2H:f ["'_2 _"'-1]
U, = U,
TIp11 IBIDKEHIN B OJHOM HAlpPABTeHIN MyTh S= 1 2.t
117
CBoboaHoe nazeHue. Y ckopeHrue cBOOOIHOrO MaieHus.
¥ Ill; UO
(=]
Mo a
0] X0 ‘:
JIBm>keHHE Tea, OPOIIEHHOTO O] YTIIIOM 0L K TOPU30HTY:
[.\'{f} =X, t Uyt =3 tU,cosa-f
g.r . :
]\J'{r} =v, U, f+t— =y, +U,sina- -8
: 2 2
v (t)=u, =uv,cosa
v.(t)=v,, +gtf=v,sina— gt
g.=0
g, ="8= con st
118 KpuBonuneiinoe nmxkenue. [IBuxeHrne MaTepuaibHOW TOUKH IO
OKPY>KHOCTH.
VYrnoBas ¥ TUHEHHAs CKOPOCTh TOUKH:
v = wR
[Ipu paBHOMEPHOM JIBU)KEHUU TOYKHU IO OKPYKHOCTH
21 5
W =-—=2mv
T
LleHTpOCTpEeMUTENHHOE YCKOPEHHUE TOUKH:
2
v 2
auc = F = w“R
[TonHOE ycKOpeHre MaTepuaIbHON TOYKH
1.1.9 Teépaoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHUE
TBEPJIOTO TeJIa
1.2 JMHAMUKA
1.2.1 Nuepunanenbie cuctembl orcuérta. llepserii 3akoH HeroToHa.
[Tpunnmn otHOCUTENbHOCTH ["anumest
1.2.2 Macca tena. [TimoTHOCTE BemecTsa:




m

P=7

1.2.3 Cuna. [IpuHIMI cynepro3nLuy CUIL:
FpaBHo,aeﬁC'rB = Fl + F2+- -
1.24 Bropoii 3akon HeroTona: qist MarepuanbHoil Touku B 1ICO
Fi =ma; Ap=FAt F = const
-— 88—
125 . -
Fy Fy
Tpertnii 3akoH HproTOHA 1151 MaTEpUATIBHBIX TOYEK:
Fip = —Fp
1.2.6 3aKOH BCEMHUPHOTO TATOTCHHS: CHJIBI TPUTSHKEHUS MEKIY
TOYEYHBIMU MacCaMH PaBHBI
my;m;
F=aG 72
Cuna tspxectu. LlenTp TspKecTH Tena. 3aBUCUMOCTD CHIIBI TSDKECTH
OT BBICOTHI N Hajl MOBEPXHOCTHIO TIaHEThI pagnycom RO:
GMm
m = ——m-—----
YT Ry +h)?
1.2.7 Cuna ynpyroctu. 3akoH ['yka:
F, = —kx
1.2.8 Cuna tpenusi. Cyxoe TpeHHe.
Cuna Tpenus ckonbxenus:  F, = uN
Cua tpenus nokost:  Fr, < ulN
Koaddurment tpenns
129 JlaBrienue:
Fy
P77
1.3 CTATHUKA
131
o
F
MOMEHT CHJIbl OTHOCUTEIHHO OCH BpAICHHUS:
IM| = FI, tae | — rureyo cuner F
OTHOCHTEIIBHO ocH, npoxomsmier  depes  Touky O
MIEPIEeHIUKYISIPHO PUCYHKY
1.3.2 LenTp Macc Tena. LlenTp Macc cucteMbl MaTepUATIbHBIX TOYEK:
mir, + myry+...
TH.M. =
my +my+...
B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)
IIEHTP MAacC TeJla COBMAJIAET C €0 NEHTPOM TSHKECTH
133 VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M,+M,+..=0
B +Fy+...=0
1.3.4 3axoH [lackans
135 JlaBrienue B *KuKOCTH, Tokoseics B UCO:
P =P+ pgh
1.3.6 -
3akon Apxumena: Fapy = —FPyyrecu

eciu Teso M KUAKOCTh nokostes B UCO, 10 Fppy = pgVinirecn




VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHUMA B MEXAHUKE

141

NMnynsc MaTepuabHOM TOUKU:

- -

p=mv

1.4.2

NMmnynec cuctemsl Tei:

P =P + p2+

1.4.3

3aKOH M3MEHEHUS M COXPAaHCHHS UMITYJIbCa:
B UCO

Ap = A(pl + p2+- . ) = FlBHELHHAt + FZBHeHJHAt+' "
B UCO , ecnin

Ap = A(p; +pp+...) =0
, €CIIU

- -

FlBHeLLIH + FZBHeLHH+' =0
PeaktusHoe JOBHUXCHUEC

144

F
‘:i‘g;c}?

Pabota cuibl Ha MaoM NepeMEeIIeHUH:

:1=|}5'|-|.-1ﬁ.17|-+:05 a=F -Ax

1.4.5

<(E»

()]
MonHOCTE CHIIBI:
eciu 3a Bpemsi At paboTa CUITbI H3MEHSIETCS Ha , TO MOIITHOCTh
CHJIBI
AA
P=—
At

=F-p-cosn
Ar—)

1.4.6

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKH:

mv?  p?

E = -
KWUH 2 2m
3aKOH M3MEHEHHUSI KHHETUYECKON SHEPTUH CHCTEMBI
MatepuaibHbIX Touek: B MCO AEkun = Al + A2 + ...

147

[TorenmanpHas 3HEprus:
JJIA IIOTCHOUWAJIBHBIX CHUJI
A12 = EIHOTeHu - EZHOTeHu_= AEHOTeHu

HOTeHHHaﬂBHaﬂ OHEpTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOOHOM
II0JIC TSAXKECTHU:

EHOTeHu =mg h
[ToreHumansHas SHEPTHst yIpyro AeGopMHUPOBaHHOTO Tela:

kx?
EHOTeHu = T

1.4.8

3aK0H U3MCHCHHS U COXpPaHCHU MEXaHUYeCKOMH OHCPIHUU:




Enex = B + Emr&m-
B IICO AE,.ex = Agcex menorenn. cans
B IICO AE,x = 0. eCII Agcex genoresn. cax = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

'apmonnueckue koneOaHus MaTepUaIbHOW TOYKU. AMIUIATYIA U
(aza konebanuii. Kunemarnueckoe onvcaHue:
x(f) = Asin| ot +o, ).

vty =x.

a(n=(v ), =—o'x) =>a +a'x=0,
IZIe X - CMEIIIEHUE U3 PAaBHOBECHS.
JluHamuueckoe onucaHue: ma, = —Kkx,
e k = mw?
JT10 3HauuT, ut0 F, = —kXx.
DHepreTuYeckoe OMUCAHWE (3aKOH COXPAHCHUS MEXaHHYECKOW
SHEPrUm):

.

nm‘Jrﬁ_rmﬂm_k& _

2 2 2 2

CBs13b aMITUTY/Ibl KOJIEOAHUI CMEIIEHNs MaTepualbHOM TOUKH C
aMIUTUTYIaMU KoJieOaHul e€ CKOPOCTH M YCKOPEHUS:

Upe =04, @ =04

152

[lepurona u yactoTa KoyieOaHMii:

TZEI[_I

®m v
Ilepron MambIx CcBOOOAHBIX KOJEOAaHMH  MaTEeMaTHYECKOTO
MasiTHUKA:

T=2.‘[\/I
g

Ilepuon cBOOOIHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!

T =2¢[JE
k

1.5.3

BLIHY)KIICHHBIG kosieOanus. Pe3onanc. Pe3onancHas KpHBasi

154

HonepeqHLIe " IPOAOJIbHBIC BOJIHBI. CKOpOCTB pacinpoCcTpaHCHUsA
1 OJIMHa BOJIHBI:

v
A=yl =—
v

WnTtepdepennus u nudpaxius BOJIH

1.5.5

3Byk. CKOpOCTh 3BYKa

MOJIEKVJIAAPHA S ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS OU3NKA

211

Mogenu CTpoeHUs Ta30B, XKUAKOCTEM W TBEpABIX Teia. Ilycth
TepMOJMHAMHYECKasi cucTteMa (Teno) cocTouT u3 N oIMHAKOBBIX

MOJICKYIIL. Torma konuuecTBO BElIeCTBa

N m
vV=—=—
Ny
rae N,— uuciao ABoragpo, M —Macca CUCTEMHI (Tena),
| — MOJIsSIpHAsi Macca BellecTBa

2.1.2

TennoBoe ABHKEHHUE aTOMOB U MOJICKYJI BECIICCTBA

2.1.3

BsanMoelicTBUE YacTHI] BENIECTBA

214

Juddysus. BpoyHoBckoe nBHKEHHE




2.15

Monens uneanpuoro raza 8 MKT

2.1.6

CBs13p MeX1y JAaBIEHUEM U CpeJHEH KHHETUYECKOW sHeprueit
IIOCTYIATEJIBHOTO TEIUIOBOTO ABMXKEHHS MOJIEKYJI HIICAIBHOIO ra3a
(ocnoBHoe ypaBHenue MKT):

p:lmvnnuzz—n-l =Ena
3 30\ 2 )3 '

rae M0 — macca OHON MOJICKYJIBI,

N
N = - KOHIEHTPALUA MOIICKY.I

2.1.7

AoOcomoTHas Temmieparypa: T =t+273K

2.18

CBs13p TeMmIiepaTypbl raza co CpelHEH KHHETHYECKON SHepruei
MIOCTYIATEIBHOTO TEINIOBOIO JBMKCHUSI €T0 MOJIEKYIL:
I 2
| mp 3
& =|—— |==kT
L2 2

2.19

VYpasuenue p = nkT

2.1.10

MOI[GJIB HNACaJIbHOI'O ra3a B TCPMOJUHAMUKC:

| Vpaprerme Merreecsa — Kiareiiposa

| BeIpaiKEHHE [T BHYTPEHHEH SHEPTHH

VpaBreHne MenjeneeBa — KnanefipoHa (IpHMeHHMEIE (OPMBI
3aMmc):

pRT

pV = %RT =vRT =NKT, p= "

BrlpakeHHe 1711 BHYTpeHHell SHeprin 0JHOATOMHOIO HIealbHOIo
ra3a (IpIMeHIMEe (QOPMET 3aMIICH):

U=3vRT =3 N7 =
2 2

3m 3
——RT=ve,T==pV
2 vt =3P

2.1.11

3aKOH HaﬂLTOHa AJI JaBJICHUS CMCCHU PA3PCIKCHHBIX I'da30B:
P =p1 + D2 +. ..

2.1.12

W3onpoueccsl B pa3peKEHHOM ra3e C IOCTOSIHHBIM YHCIIOM
MoJiekyJ N (C TOCTOSTHHBIM KOJTHYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const,
nzoxopa (V = const):
p
— = const
T
nzobapa (p = const): ; = const
I'pamueckoe npencrasieHue nzomnpoueccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0beMHEHHBINA Ta30BbIH 3aKOH:
pV
— = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

Hacpimiennele ¥ HeHachllleHHble — mapbl.  KadecTBeHHas
3aBUCHUMOCTh IUIOTHOCTM W JABJEHMsI HACBIIIEHHOIO Iapa OT
TEMIEPATyPhl, UX HE3AaBUCUMOCTh OT 00bEMa HACHIIIIEHHOT O ITapa

2.1.14

BiaxxHoCTh BO3IYXA.
OTHOcHTENbHASL BIAXKHOCTB!




Puapa (T) _ Prapa (T)
Puacsimmnapa (T) Praceimapa (T)

¢ =

2.1.15 N3meHeHne arperatHblX COCTOSIHUM BEILECTBA: HCIIAPEHHUE U
KOHJICHCAIIHS, KHTICHHUE JKUKOCTH
2.1.16 W3meHeHne arperaTHbIX COCTOSIHMI BEIIECTBA: IUIABJICHUE U
KPUCTAJUTU3AIUS
2.1.17 ITpeoOpazoBanue 3uepruu B (ha30BbIX mepexoiax
2.2 TEPMOJANHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTtpenHss sHeprus
2.2.3 Temmonepenada kak cnoco0d M3MEHEHUs BHYTPEHHEH dHEpruu 0e3
coBepuieHust paboTbl. KOHBEKIHS, TETIONPOBOAHOCTD, H3TyUYCHHUE
224 KonuyecTBO TEMIOTHI.
VY nenpHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT
2.2.5 VY nenpHas Temiora napoodpazoanus L: Q = Lm.
VY aenbHas TemioTa miasiacHus A Q = Am.
VY nenpHas Termiora cropanus Torrea ¢: Q = gm
2.2.6 DOnemeHTapHas paboTa B TEpMOIUHAMHUKE:
A = pAV
Brruunciienue pabotsl o rpaduky npouecca Ha pV-auarpamme
2.2.7 [lepBrlii 3aKOH TEPMOJMHAMMKHU:
Q12 = AUy + Ay = (U2 — Uy) + Ay
Annabara:
Q2 =0= Ay, = (U; —Up) = AUy,
2.2.8 Bropoii 3akoH TepMoanHamuku. HeoOpaTtumeble nporecchbl
2.2.9 [Ipunnumne gecTBus Ternosix MamuH. KIT/I:
nzﬁﬂm=“m_|"‘-xm| |‘--Kﬂ.'|'[|
Oeary Orarp Orare
2.2.10 MakcumansHoe 3Hauenue KI1/. ukn Kapno:
max 1 = My = Tmr L xon =1- ;:m
marp marp
2211 VYpaBHEeHHE TEIIOBOTO OanaHca:
Q1+ Q; + Q3+
3 DJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE ITTIOJIE
3.11 DnexTpu3anys TeJl U €€ MPOsIBICHUA. DJIEKTpUUecKuil 3apsia. JlBa
BUJA 3apsia. OJEMEHTapHBIA dJIEKTPUYECKUH 3apsn. 3aKoH
COXpaHEHHS JIEKTPHUECKOTO 3apsizia
3.1.2 B3aumoneiictue 3apsioB. Toueunsle 3apsiibl. 3akoH Kysona:
B OJTHOPOJTHOM BEILIECTBE C AUIIEKTPHUUECKON MPOHUIIAEMOCTHIO &
Fe ﬁ.’|{‘?1 1 |'f31| '1‘3:
&I 41135 -
3.1.3 Dnektpudeckoe moje. Ero jgeiicTBre Ha 3JIEKTPUICSCKHE 3apsI/IbI
3.1.4

Hanpsk€HHOCTD 37€KTPUUECKOTo MOJIS:

. F

QHpo6an‘/'1
[Tone Toueunoro 3apsna:




>

oxHopoaHoe noiue: E = const.
KapTunse! nMHM HanpsPKEHHOCTH 3TUX MTOJIEH

3.15

[ToTeH1MambHOCTh JIEKTPOCTATHIECKOTO TIOJIA.
Pa3nocTh MOTEHLIMANIOB U HAITPSKCHHUE:
A1z = q(¢p1 — ¢p2) = —qA¢p = qU.

[ToTenuumanpHas SHEPTUs 3apsiia B JEKTPOCTATUIECKOM TMOJIE:

W =q¢

A=—-AW

[ToTenuuan 371eKTPOCTATUYECKOTO OIS

" W

q

CBs3p  HanpsDKEHHOCTH IO M PA3HOCTH IMOTCHIIMATIOB  JIJIA
OJTHOPOJHOrO 3JIeKTpocTaTrueckoro mojs: U = Ed

3.16

[IpuHLUI Cyneprno3unuy JIEKTPUIECKUX MTOJIEH:

E =E1+E2+,¢ =¢)1+¢)2+

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHUKA
Et=0

BHYTPH U Ha MOBEPXHOCTH MMPOBOJHHUKA (¢ = CONSt

3.18

JIUDNIeKTpUKU B DJIEKTPOCTaTHYECKOM Tosie. JludnmekTpuueckas
MIPOHHUIIAEMOCTh BEUIECTBA €

3.1.9

Konpaencarop. DineKTpoéMKOCTh KOHICHCATOPA:

_q
C_U

DNEeKTPOEMKOCTD IJIOCKOT0 KOHJEHCATOpa:
£€0S

3.1.10

HapaHHeHLHoe COCIMHCHUEC KOHACHCATOPOB:
q=1q + q2+...,U1 = UZ =---'Cnapaml - Cl + C2+
HOCHCI{OB&T@HBHO@ COCAMHECHUEC KOHACHCATOPOB:

1 1 1
U=U;+U,....q1 =q :---,C—=C—+C—+...
IoCa 1 2

3.1.11

DHeprus 3apsKeHHOTO KOHIEHCATopa:
qu CU? q2

c 2 2 2C

3.2

3AKOHBI TTIOCTOAHHOI'O TOKA

321

Cwnia Toka:

7249

[TocTostaubI TOK: | = const
Jlns moctosiHHOTO TOKa ( = It

3.2.2

VCII0BHS CYIIECTBOBAHUS MIEKTPHYECKOTO TOKA.
Hanpsoxenne U u DJIC E

3.2.3

3akoH OMa 1 y4acTKa LEeIun:

I_U
"R

3.24

QHCKTpI/I‘{CCKOC COIIPOTUBJICHHC. 3aBHCHMOCTD CONIPOTUBJICHUA
OAHOPOJHOTO MPOBOJAHHKA OT €TI0 AJIWHBI U CCUCHUA. y)IeJ'H)HOC

COHpOTI/IBHeHI/IC BCIICCTBA.
l
R=p-
P

3.2.5

Ucrounmku Toka. IJ]C nctouynnka ToKa:




ACTOpOHHI/IXCPU]

q

BHyTpeHHee CONPOTUBIIEHHE HCTOYHUKA TOKA

E =

3.2.6

3akon OMa 17151 TOJTHOU (3aMKHYTOM ) fiekTprudeckoi nenu: E = IR

+ Ir, otkyna

I—E
" Rr

E.r
"= R

3.2.7

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+..,Ul=U2=.,

1 1 4 1 4
Rnapajm Rl RZ

HOCHeHOBaTeHBHOG COCANHCHUC ITPOBOAHUKOB:
U=Ul+U2+..,11=12=..,
Rl‘IOC.II == R1 + R2+

3.2.8

Pabora anekrpudeckoro toka: A = [UL.
3akoH Jlxoynsa — Jlenua:
Q = I°Rt
Ha pesucrope
2

U
R:Q=A=12Rt=IUt=Ft

3.29

MOIIHOCTE SJICKTPUYCCKOT'O TOKA:

A4
P=— =IU

At |, 0
TernoBast MOIIHOCTb, BBIAEISIEMAs HA PE3UCTOPE:
., UF
P=I'R=—=]U
R

MomHoCTh UICTOYHHKA TOKA!

Ar i

3.2.10

CBOOOJIHBIE HOCHTENN JJIEKTPUYECKUX 3aps0B B IPOBOJHHUKAX.
MexaHu3Mbl TPOBOJUMOCTH TBEPIBIX METAJUIOB, PAacTBOPOB H
pacriaBoB AJIEKTPOJIUTOB, ra3oB. [TomymipoBOTHUKHY.
[TonynpoBOAHUKOBBIN AMO]T

3.3

MATHUTHOE I1OJIE

33.1

MexaHN4ecKkoe B3aMMOJCHCTBHE MAarHUTOB. MaramTHoOE IIOJIE.
Bexrop marmuTHOM  uMHAYKUMU. [IpuHuun — cynepmnosuunu
MarduTHBIX TTOJIEH:

B =B, + B,+...
JIvHMM WHOYKIIMM MarHUTHOro moiisa. KapTuHa TUHUN WHIYKIIUU
MarHUTHOTO TOJISl TIOJIOCOBOTO M MOJAKOBOOOPA3HOTO TOCTOSTHHBIX
MarHuTOB

3.3.2

OmneiT Opcrena. MarauTHOe moje MpoOBOJHMKA ¢ TOKOM. Kaptuna
JUHAA WUHAYKIUM  MarHuTHOTO IIOJSA  JUIMHHOIO — IIPSIMOTO
MIPOBOJIHMKA M 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJIHMKA, KATYIIKH C
TOKOM

3.3.3

Cuita AMriepa, e€ HanpaBJICHUE U BEJIMYNHA:
F, = IBlsina




Y

i€ 0. — YToJl MEX]ly HallpaBJeHHEM ITPOBOJHUKA U BEKTOpoM B

3.34

Cuna JlopeHua, e€ HanpaBJIeHUE U BEJINYNHA:
Fnop =1 q | vBsina

>

r7ie 0. — YroJl MeX]ly BeKTopamMu v u B
JIBukeHue 3apsHyKeHHON YacTUIbI B OAHOPOJHOM MAarHMTHOM TOJIE

3.4

OJIEKTPOMATHUTHAA MHAYKIMA

34.1

[ToTok BEeKTOpa MAarHUTHOW MHTYKIIHU:
® = B,,S = BScosa

7 B

24
G 73

3.4.2

SABnenue anexrpomMarnutHoN uHAYKIMU. IC nnaykiuu

3.4.3

3aKoH 371eKTpoMaruuTHoi nHaykun dapanes:

AD

E:_E =@/

Af—0

344

{j 'u'

Sy

DJ1C uHAYKIUU B IPSIMOM POBOJHUKE UTHHO# |, MBHXKyIIEMcs co

> >

ckopocThio v (v L 1) B OTHOPOJHOM MarHuTHOM 1oJe B:
| E; |= Blvcosa

>

I7Ie 0L — YroJl MeXAy BEKTOpoM B 1 HOpMabio 1 K TIOCKOCTH, B

KOTOpO#1 Jiekat BeKTopsl [u v; ecmul L B, 10
| E; |I= Blv

3.45

IIpaBuiio Jlenna

3.4.6

NHAYKTUBHOCTB:

L_q>
T

v © = LI.
Camounnykuus. IJIC caMOMHAYKITNH:

A
E, =—L—L =11,
Ar —

3.4.7

DHeprus MarHUTHOTO MOJISI KaTYLIKU C TOKOM:
LI?

W, =
)

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHIMA 11 BOJIHbI

3.5.1

Konebatenpupiii  koHTYp.  CBOOOIHBIE  DJIEKTPOMArHUTHBIE
KojeOaHus B UACATLHOM KOoJiebaTeTbHOM KOHTYpE:

[2(7) = Guunsin( o+ @)

lf['fﬁl =g, =, cos( o +q) =I__ cos(cr +q))

®opmyna Tomcona:




T =2nVLC

2T 1
T LC

CBs13b aMIUIMTY/IBI 3apsiia KOHJEHCATOPA C aMILTUTYION CUJIbI TOKa
IpU CBOOOJHBIX JJIEKTPOMATHUTHBIX KOJEOAHUAX B HACATHHOM
KoJe0aTeIbHOM KOHTYpE:

OTKyza

I
G = _ e
o

3.5.2 3aKOH COXpaHEHHs DJHEPrud B HUACATBHOM KOJEOaTEIbHOM

KOHTYpE:

cu® Lr* cu’__ LI’

+ = TEE = EEE = const.
2 2 2

3.5.3 BbIHYXIeHHBIE 2JIEKTPOMAarHUTHBIEC Kosiebanus. Pesonanc
3.5.4 [Tepemennbiii Tok. IIpomsBoncTBO, Tmepegada W TOTpeOICHHE

JJIEKTPUYECKON YHEPTUU
3.55 CBoiicTBa DJIGKTPOMAarHUTHBIX BOJIH. B3anMuas opueHTanus

BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE B BAaKyyMe:

E1lBlc

3.5.6 [xana 3JICKTPOMArHUTHBIX BOJIH. [IpumeneHue

9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

3.6 OIITUKA

3.6.1 [IpsiMonuHETHOE PACTIPOCTPAHEHHE CBETAa B OJHOPOIHON Cpene.

Toueunslii uctoynuk. Jlyu ceera
3.6.2 3aKOHbI OTPa’KEHHUS CBETA.

a=p
alp

T77777 77777
3.6.3 [TocTpoeHne N300paKEHHI B IIIOCKOM 3epKaje
3.6.4 3aKOHBI MPETIOMJICHHSI CBETA.

[Ipenomiienue ceta:
nysina = n,sinf.
AOGCOTIOTHBII MTOKa3aTeNb MPEIOMICHHUS:

c
Nage = —
aoc v
OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
ny, vy
Now ==
S )
ny
== nz

Xox J1ydeil B mpu3Me.
\"1 = \"1 - .”1}.1 = .”2}.2
CooTHOILIEHHE 9acTOT U COOTHOLICHHE JUIMH BOJH IPU MEPEXOAEC

MOHOXpPOMATHYECKOTO CBETa Yepe3 TpaHuIly pasjaena JBYX
ONTHUYECKUX CPE/I:

3.6.5




ny,<n, n,

Clup

[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHBIM Yo MOJHOTO BHYTPEHHETO OTPAKEHUS:
, 1 n;
Sinapy, = —=—
nOTH 1’11

3.6.6

Cobupatonue u paccerBarouiue JUH3bl. ToHKas auH3a. DOKyCHOE

PACCTOAHUC U OIITUYCCKAs CHJIA TOHKOM JIMH3HI:

D_1
_F

3.6.7

®dopmyJia TOHKOH JIMH3bI:

H F

F\ h
f

R
B ciyuae paccenBaromiei JIMH3bI:

1

D0 = F =0,
h |D|
—f 1

H d

3.6.8

Xon nyda, IpOLIENUIETO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€
rJIaBHOM onTthueckod ocu. IloctpoeHne u300pa’keHUN TOUKH U
OTpe3Ka NpsMO B COOMPAIOLIMX M PACCEHMBAIOLIMX JIMH3AaX U UX
CUCTEMax

3.6.9

®0T0annapaT KaKk ONTHYECKHUI HpI/I60p. I'maz kak omnTuyeckas
cucreMma

3.6.

Wntepdepeniuss cera. KorepeHTHble HCTOYHMKH. Y CIIOBHS
Ha0JII0/IeHNsT MAaKCUMYMOB 1 MUHUMYMOB B HHTEp(QEpEeHINOHHON
KapTHHE OT JIBYyX CUH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB:

-+

e
MAKCIIMYMBI — A=2m =, M= 0+£1.+2+3

-

v
MITHIIMYMBI — $={2m+1.];, m=0,t1,£2,+3,...

e

3.6.11

Hudpakius  cBera. JudpakuuoHHas  pemérka.  YcioBue
HaOJIIO/IeHUs] TJIABHBIX MAaKCMMYMOB IMPU HOPMAaJbHOM THaJ€HUU
MOHOXPOMATHUYECKOTO CBETa C JJIMHON BOJHBI A Ha PEHIETKY C
nepuozom d:

dsing,, =mim=0,+/-1,4+/-2,+/-3,...

3.6.12

Jucnepcus ceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

411

I'mnote3a M. Tlnanka o kBanTax. ®opmyna [1nanka: E = hv

4.1.2

®oToHbl. DHeprus GoToHa:




hc

E=hv=—=pc
1P
Wmnynbe ¢potona:
E hv h
P= c ¢ A
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHs! potorddexra
4.1.4 Ypasaenune DitameitHa st potodrddexra:
E¢0T0Ha = ABbIXOAa + EKI/IHmaxi
rue,
£ B hc
=hw=—,
¢doToHa 2
hc
ABbIXOAa = hv}cp = /1_
Kp
2
mv max
Exuumax = T = eUsan
4.1.5 [laBiieHue cBera.
JlaBiieHre cBeTa Ha MOJHOCTHIO OTPAXKAIOUIYI0 MOBEPXHOCTh U Ha
TTOJIHOCTHIO TTOTJIONIAOIIYI0 TIOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1 [InanerapHas Mojenb aTomMa
4.2.2 [ocrynater bopa. W3nydenume wu mnornomeHue (OTOHOB mpH
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SYHEPTHUH HA JPYTOil:
he
hvmn =T = |‘En _Em|
Y
4.2.3 JlunenyaThie CIIEKTPBHI.
CriekTp ypOBHEH SHEPTrUU aTOMa BOJIOPO/IA:
—13,63B
E =——, n=1,23_ _
ne
4.3 OU3UKA ATOMHOI'O A1APA
43.1 Hyxnonnas mozpens snpa ['eitsenOepra — ViBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M30tomnsl
432 PagnoakTHBHOCTE.
Anbda-pacnam:
A, A4 4
- X—7,Y +,He
bera-pacna.
DNeKTPOHHBIH B-pacnan:
A A 1] —~
2 X—= Y+ je+v,
[Tozutponuslii B-pacnan;
A A 0=, .,
s X—=2 Y + e+ v,
I'amMmma-n3nydyenue
4.3.3 3aKOH paln0aKTUBHOIO pacnajia:
-t
N(t) =Ny *2T
ITycte M — Macca pagroakTUBHOTO BellecTBa. Toraa
-t
m(t) =my* 2T
4.3.4 AnepHsle peakuuu. JleneHne U CUHTE3 sAep




