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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE cpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHOM mnporpammsel, npeactaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpammbl BocnuTanus u KoHmeniuu
npenoaaBaHus yueoHoro npeameta «Duszuka» B 00pa30oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit ~ depeparuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATeIbHOCTh N3YUEHHUsI TEM U pa3JiesioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM  y4eOHOTO TMpOIEecca, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeACTaBlICHUWE O MEJsAX, COJAEpNKaHUM, oOIen
CTpaTerns OOYy4YeHMs, BOCIHUTAHUS U PA3BUTHA OOYYAIOIIMXCS CpPECTBAMU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3NKK YriiyOJIE€HHOTO YPOBHSI IO3BOJSIET PEATM30BATh
3a/layu MPO(ECCUOHATLHON OpUEHTAIMM, HAIPABICHO HA CO3/IaHHUE YCIOBUUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX CHOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodhecCUOHATBHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpaMmme mo ¢usMke ONpeAeNAloTCS IUTAHUPYEMbIE PE3YJIbTaThl
OCBOCHHUS Kypca (GU3HKU Ha YPOBHE CPEeIHEr0 00I1ero ooOpa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIE, MpeaMeTHble (Ha  yrayOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM IS pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METaNpeIMETHbIM W TPEAMETHBIM pe3yJibTaTaM O0y4aromuXcs, OCBOMBIINX
mporpaMMmy 10 (HU3MKE HaA YypOBHE cpeaHero ooOmero oOpa3oBaHUs Ha
YIIIyOJIEHHOM YPOBHE, SIBISIETCA CUCTEMHO-IEATEIbHOCTHBIN MTOAXO/I.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PpEe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHbIE PE3YJIbTAThI 110 r0/1aM OOYUECHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3Mke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCITOJIb30BaHa YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX TIPOTPAMM.

[Iporpamma no (u3rke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENECH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiu3alliid  Pa3lIMYHbIX METOJMYECKUX
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MOAXOJ0B K TMpenojaBaHui0 (PU3NKKW Ha YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
COXpaHEHUs 00A3aTEIbHON YaCTH COAEPKAHUS Kypca.

du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHaX MNPUPOABI, BHICTYNAas B
KauecTBE y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHui 00 okpyskaromeMm Mupe. IkoabHBIN Kypc GU3HKN — CHCTEMOOOpa3yOIUii
JUISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (U3UYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBJICHHM, H3y4aeMbIX XUMHEH, OHOJOTHEH,
dbusudeckoit reorpadueit u actpoHomwueil. Mcmonb3oBaHWE U AKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUU OIpeeIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJYYEHHUs] HOBBIX MaTepHaioB C 3aJaHHbIMU CBOMCTBamu. M3yueHue
GU3UKM BHOCUT OCHOBHOW BKiIaJg B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00ydaromierocs, B GOpMUpPOBAHUE YMEHHUH MPUMEHSTh HAYYHBIN
METO/ TIO3HAHUSI TIPH BBIMIOJHEHUH UMU YY€OHBIX UCCIICIOBAHUMN.

B ocHOBY Kkypca (hU3MKH Ha YpOBHE CpeHEro 001iero oopa3oBaHus MOJ0XKEH
pAn uaeH, KOTOphIE MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHMUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBIISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET Kak
BOIIPOCHI KJIIACCUYECKOM, TaK M COBPEMEHHON (DU3UKHU.

Hoen cenepanuzayuu. B COOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0beuHEH BOKpYr (Qu3nyeckux Teopuil. Bemymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanusanus NpeAronaracT HCMHOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHEM OOIECTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKUMH MPOOIeMaMH.

Hoesn npuknaonon nanpasnennocmu. Kypc dbusuku yromy0oaéHHOT0 ypoBHS
MPEIIOaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTHUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpHUM M 3akOHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONEpKaHMs, TOCBAMIEHHBIX OKOJIOTHYECKAM TpoOJieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHUM, a TaKXKe OOCYXKICHHS
po0JieM pallMOHAILHOTO NPUPOAONOIBb30BaHUS U IKOJIOTUYECKOU 0€30MacHOCTH.

OcBoeHue cofiepKaHusl MPOrpaMMbl 10 (PU3UKE JOJKHO OBITH MOCTPOCHO Ha
MPUHIMIIAX CUCTEMHO-AESATEILHOCTHOTO Mmojaxoaa. s Gu3nku peanusaiust 3TUxX
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MIPUHIIAIIOB 0a3UpPyeTCS Ha UCIOJIB30BAHUHN CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytomero ¢aktopa ydeOHoro mpoiecca. s yrimy0aéHHOTO
YPOBHS — 3TO CHUCTEMa CaMOCTOATENBbHOTO YYEHUYECKOTO HSKCIEPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYECHUYECKHE OIbITHI MpPU H3YYEHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3zanuu (U3MYECKOro MpakTUkymMa. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHe 10 u 11 knaccos, 1100 mociie nMepBoro u
BTOPOTrO TMOJYroAWM B KaXIOM H3 3TUX KiaccoB. Bropoit cmocod — 310
UHTErpamusi padOT MNpakTUKyMa B CHUCTEMY Ja0OpaTOpPHBIX paboOT, KOTOpPHIC
POBOJATCS B Tpollecce u3ydeHus pasjaena (temsl). [lpu stom mon paboramu
NPaKTUKyMa MOHMMAETCS CaMOCTOSATENbHOE HMCCIEOBaHUE, KOTOPOE MPOBOIUTCA
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOMAroBOi HHCTPYKIIUH.

B mporpamme mo (Qusnke cucreMa YYEHHUYECKOTO OKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M TMpaKTHKyMa MpejCTaBieHa €IWHBIM IepeuHeM. Buioop
TEMaTUKU JIJI1 3TUX BUAOB YUCHUYECKHX MPAKTUUYECKUX PAOOT OCYIIECTBISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLIECcCa UCXOs U3 OCOOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUS W OcCHamleHus: kabuHeta (usuku. [lpu 3TOM oOOecreunBaercs
OBJIaJIcHNE OOYy4YaloOIMMUCS YMEHHUSIMHU TPOBOJIUTH TMPSAMbIE U KOCBEHHBIE
U3MEpEHUs, MCCIEAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEIMYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anau. [Ipu 3TOM A pacu€THBIX 3a/1ad MPUOPUTETOM SBIISIOTCS 3aJa4 C SIBHO
3QITaHHOW W HESBHO 3aJIaHHOW (DU3WYECKOM MOJIENbIO, TIO3BOJISIONINE MTPUMEHSTH
U3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszlena Kypca, Tak |
UHTETPUPYS MIPUMEHEHNE 3HAHUM W3 pa3HbIX pa3nenoB. [ kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBIIAIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue IPOTEKAHUS
(bu3nUecKuX SIBICHUN U MPOIIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BrIOOpa
buznueckoi MOACNN JUTIsl CUTYaIlluU MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k wmaTepuasbHO-
TEXHUYECKOMY OO€eCIeUYeHHI0 y4eOHOro mporecca Kypc (pU3MKU yriryOJIEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabuHera. B kaOuHeTre (uU3MKU MODKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIsl BBIMOJHEHHS] YKa3aHHBIX B MPOrpaMMe IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JIEMOHCTPALIMOHHOE 000pY/I0BaHHUE.

JleMoHcTpanmoHHOe 0o0opyAoBaHue (GOPMUPYETCSI B COOTBETCTBUU C
MPUHIMIIOM MHUHHUMAJIBHOM JOCTATOUHOCTHU U  OOECIEYUBAET IOCTAHOBKY
MEPEUYUCIICHHbIX B TMporpaMme Mo (U3MKEe KIIYEBBIX JIEMOHCTpALMM st
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UCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOIECCOB, OMIMPUYECKUX |
(GyHIaMEeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHoe 00OpyaoBaHUE ISl YYEHHUYECKUX TMPAKTUYECKUX pPadboT
dopMupyeTcsl B BHAC TEMaTHYECKUX KOMILIEKTOB M 00ECIIEUHMBACTCS B pacyeTe
OJTHOTO KOMIUICKTa Ha JBYX OOydJammmuxcs. TeMaTHYeCKHE KOMIUICKTHI
71a00paTOPHOTO O00OPYMOBAaHUS JOJKHBI OBITh TIOCTPOCHBI HAa KOMILJICKCHOM
WCITOJIb30BAaHUU AaHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUC ITUPPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMH TIEJIIMH U3yYCHUS (PU3NUKH B 00IIeM 00pa30BaHUU SIBIISFOTCS:

dbopMHpOBaHUE MHTEpECAa M CTPEMIICHHS OOYYAIOIIMXCA K HAYYHOMY
U3YYCHHWIO TPUPOJBI, Pa3BUTHEC WX HHTEUICKTYaJbHBIX M  TBOPYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUA O HAyYHOM METOJE MO3HAaHHMS M (OPMHPOBAHUC
UCCJICI0BATEIHCKOTO OTHOIICHHUS K OKPY)KAIOIIUM SIBJICHUSM;

(dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yjIbTaTa M3y4YeHHUsS OCHOB
CTPOCHUS MaTepPUH M PyHIAMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHUN OOBICHATH SABICHUS C UCIIOIB30BAaHUEM (PUZUYECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpoBaHUE TPENCTABICHUNA O poiu (QU3MKU [JIs1 Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npeICTaBIeHUN 0 BO3MOXHBIX  cdepax  Oymymei
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOATOTOBKA K
nanbHeneMy oOy4eHHIO B ’TOM HalpaBlICHUH.

JlocTkeHue ITUX Ielieid 00eCTeurnBaeTCs pPelIeHueM CIeAYIONUX 3a7a4 B
npolecce n3ydeHus Kypca pu3ruKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0HMX (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHWKy,  MOJEKYSIpHyr  (Qu3uKy,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI acTPO(PU3UKH;

dbopMHUpoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS N1 OOBSICHEHUS
buznuecKknx SBICHWA B TPHUPOAC W IS TMPUHATUAS TPAKTHUECKUX PEHICHUN B
MOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznueckor MoIenbo, 3a/1ad, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHLHOE CO3/IaHHE
dusnueckoir Mojenu, aneKBaTHOW YCIOBHSIM 3aJadd, B TOM 4YHCJE 3a7ad
WHXEHEPHOTO XapaKTepa;

MOHUMaHUEe (U3NUECKUX OCHOB ¥ TPUHIUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOUCTB Y TEXHOJIOTUIECKUX TPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENy;
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OBJIaJICHUE METOJaMHU CaMOCTOSITEIbBHOIO IUIAHUPOBaHUS U NPOBEICHUS
(u3nUecKUX OSKCHEPUMEHTOB, aHaJlW3a W HMHTEpOpeTauud MHPOPMALMH,
OTpeJIENIeHHs] TOCTOBEPHOCTHU MOJYYEHHOT'O pe3yibTaTa;

CO37aHue YCJIOBHM JJIi pa3BUTUS YMEHHUI INPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOMN JAEATEIBHOCTH,

pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ GU3UKOIA.

B coorBerctBun ¢ TtpeboBanusimu OI'OC COO yrinyOn€HHBI YpOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Pu3MKa» Ha YpPOBHE CpeAHEero oOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIUMU —TPOJOIKEHHE
0o0pa30BaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETro
obOpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJEIIIO).

[Ipennaraemsplii B mporpamMme Mo (¢uU3MKEe TMepeyeHb Ja0OpPaTOPHBIX M
NPAKTUYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PAaOOT W OMBITOB C YYETOM HMHAMBHUAYATbHBIX
0COOCHHOCTEH 00yYarOIINXCS.
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COIAEPKAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHnblit MeTOX MO3HAHMS MPUPO/BI.

®dusznka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbsiii MeToa o3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
AKCTIIEPUMEHT B (Pu3MKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBhIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[Torpemnoct  u3MepeHuid  pusznueckux  BeauyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHas TOYKA,
aOCOJIFOTHO TBEPJOE TEIO0, HWAeadbHAas XHUIAKOCTb, HACAIBHBIM Ta3, TOYCUHBIN
3apsin). 'unoreza. @U3NYECKH 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. Du3nueckas
TEOpHs.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsOKEHHST B IENU IOCTOSSHHOTO TOKa MpHU
MOMOIITY aHAJIOTOBBIX U IIU(PPOBBIX H3MEPUTENHHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit no duszuke. [Ipumepsr u3zMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUXKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHast 3a1ayl MEXaHUKH.

Panuyc-BekTop MarepuadbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemerienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) H
YCKOPEHUE MATEPUAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMHAT.
CnoxeHue nepeMeIieHnii ¥ CI0KeHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBHOU TOYKU OT BPEMEHU U UX
rpauKu.
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CBoOonHoOe maneHue. YCKOpEeHHE CBOOOJHOrO MajaeHus. J[BukeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPIMHAT, CKOPOCTH H
YCKOPEHUS MaTepUAIbHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonnnHeitHoe  nBuKeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHAs CKOpocTh. llepmonm u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TOJHOE
YCKOPEHHUE MATEPUAIIBHOU TOUKH.

TexHuueckre yCTpPONUCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIHIOMETD,
JIBUKEHUE CHApsOB, LIEMHbIE, IlIecTepéHYaTble W peMEHHbIE TMepeaay,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTteMbl OTCUETA, WILTIOCTPALU KUHEMATHYECKUX XapaKTEPUCTHK
JIBIKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnntoctpanuus npeiesibHOro Nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue IBMXKCHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nABMKeHUs Teina, OPOIIEHHOrO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienre CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMIKEHHUS OJHOIO M TOTO XKeE
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnusie padbomot, PAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus MNpu OPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOIb30BaHue U(ppoBOH 1abopaTopun).

N3yuenune pBWXKEHHWS Tena, OpOIIEHHOTOo Topu3oHTanbHO. IIpoBepka
TUNOTE3bl O MPSIMOM MPOMOPUUOHATIBLHONW 3aBUCUMOCTA MEXKIY JallbHOCTHIO
MOJIETAa U HAYAIIBHOM CKOPOCTBIO Tea.

N3yuenune nBUXKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM MO MOIYIIO
CKOPOCTBIO.
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UccnenoBanue 3aBUCHUMOCTH TepuUoja OOpalleHUs] KOHUYECKOrO0 MasiTHUKA
OT €r0 MapameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHOocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (ompenerneHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumMn cynepno3uuuy CHil.

Bropoit 3akon HeroTOHA 1151 MaT€pUANIBHONW TOYKH.

Tperuit 3akoH HproTOHA 1JIs1 MaTEPUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSI. OJKBUBAJICHTHOCTh TPABUTALMOHHOW U
UHEPTHOU MacCCBI.

Cuna TsKeCTH. 3aBHCUMOCTh YCKOPEHHUS CBOOOJHOIO TAJEHUSI OT BBICOTHI
HAJl TIOBEPXHOCTHIO TIUIAHETHI M OT reorpaduyecko MmuUpOThl. [[BrkeHHE
HEOECHBIX TeJl U X CIyTHUKOB. 3akoHbI Kerepa. [lepBas kocmMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBukyiierocss ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenuwe. Cuila TPEHHUsI CKOJIBXEHUS U CUIa TPEHUS
nokost. Koapdunuent tpenus. Cuiia CONpOTUBICHUS TPU ABUKCHUU Tella B
KUJKOCTH WJIU rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUYKECHMUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIINUITHUKM,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpauuu.

HaGmionenne aBMKEHUs T€Nl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMAaX
OTCUETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHAIBbHON CUCTEMBI OTCUYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPUIIOKEHHBIX K Tely CWI C
MIPOU3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHNE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAIOUIMX B PE3YJIBTATE B3aUMOICUCTBHS TEI.

H3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu ycKkOpeHHOM NOABEME U NIAJICHHH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomot, npaKmuKym.
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N3mepeHre paBHOACHCTBYIOUIEH CUJI NIPH JBHXKEHHH OpycKa MO HaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCMMOCTH BPEMEHU JBIKEHHsSI Opycka Mo
HAKJIOHHOM ITOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

N3ydyeHnne ABUKEHUS CUCTEMBI TE€Jl, CBSI3aHHBIX HUTBHIO, IEPEKUHYTON yepes
nErkuii OJIOK.

N3mepenue koddduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro Koddhduimenrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
KO3 (HULIMEHTOM TPEHHUS.

N3ydenue nBuxkEHUS Tpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. IloctymarenbHOoe M BpamiaTesibHOE JIBHXKEHHE
TBEpAOro Tejna. MOMEHT CujIbl OTHOCUTEIBbHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue cuil, IpUJIOKEHHBIX K TBEpIOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHUS TBEPAOIO TEJA.

YcroitunBoe, HeycTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: KPOHIITENH,
CTPOUTEIBbHBIN KpaH, pelIETUaThIe KOHCTPYKIIUH.

Jemoncmpauuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKmMUKym.

HccnenoBanne yclOBUII pPaBHOBECHSI TBEPIOrO Telad, HMEIOMIET0 OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITEMHOB U pACUET CUJI YIIPYTOCTH.

N3yyeHne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIETO TUIOMIAAb OTIOPBI.

Tema 4. 3akonbl coXpaneHnus 6 Mmexanuke.

Nmnynec MaTepuasbHON TOYKH, CUCTEMbI MAaTEPUAIBHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA MaccC.

NMnynbc CHITBI 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktnBHOE IBHXKEHHUE.

MoMeHT uMmITynbCca MaTepualbHOM TOYKHU. [IpencraBieHne O coxpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.
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PabGoTta cuiapl Ha MajJoM M Ha KOHEYHOM IepeMelleHuu. [ 'paduyeckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTb CUJIBI.

Kunernueckast sHeprusi MmaTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOW YHEPTUHU MATEPUAIBHON TOUYKH.

IToreHnmanbHble W HENOTECHUMAIbHBIE CWibl. lloTeHIManbHass sHeprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
JHEprus Tejla B OJHOPOAHOM TIpaBUTALlMOHHOM nosie. lloTeHumanbHas >HEprus
TeJa B PaBUTALMOHHOM I10JI€ OJJHOPOJHOTO I1apa (BHYTpU W BHE Iiapa). Bropas
KOCMHUYECKask CKOPOCThb. TpeThbst KocMUYECKast CKOPOCTb.

Cs3p pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKOu
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHym s HWACAJIbHOM XKUJKOCTH KaK CIEJICTBUE 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOW SHEPTUU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHUE PAKET,
BOJOMET, KOMEpP, NPYKUHHBIM MUCTOJIET, THPOCKON, (QUIypHOE KaTaHue Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHECHUS UMITYJIbCA.

PeaxTtuBHOE IBUKEHUE.

HN3mepenne MOIIHOCTH CHJIBL.

W3meHeHue sHepruu Tena Mpu COBEPUICHUN PaOOTHI.

B3aumMHble TipeBpalllcHUs] KUHETHYECKOW W TOTCHIMAIBHOW SHEPTUN MpPH
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEPTruu Mpu cBOOOTHOM IMaJICHUU.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPaKmMuKym.

N3mepenne nmmyiibca Tejaa no TOpMO3HOMY Iy TH.

W3mepeHne cuibl TITH, CKOPOCTH MOJENN 3JIEKTPOMOOWIIS M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOIEHCTBUU.

N3mepenne KWHETUYECKOW DHEPTUH Teja 110 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHUS TOTEHIIMATBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUS] MPHU JBWKEHUM Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznea 3. MousiekyasipHas pu3suka ¥ TepMOAMHAMM KA.
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Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPUN.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Jluddysusa. bpoyHoBckoe nBuxkeHHe. XapakTep
NBWDKEHUS W B3aUMOJCHCTBUS 4YacTUIl BemiectBa. Mojaenu CTpOeHUs Ta3oB,
KUJKOCTEH W TBEPIBIX Ted M OOBSICHEHHE CBOMICTB BEIIECTBA Ha OCHOBE ATHUX
Mozeneli. Macca u  pasmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
IToctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ usmepenus. lllkana
temnepatryp Llenbcus.

Mojenb uieanbHOTO ra3a B MOJEKYJISIPHO-KUHETUUECKONW TEOPUU: YACTUIBI
raza ABWXKYTCSI XaOTUYECKHU U HE B3AaUMOJECUCTBYIOT APYT C APYTrOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Kmaneiipona. AOcotoTHAS
teMrieparypa (mkana temneparyp KenbBuna). 3akon Jlamerona. M3omporiecco B
UjeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduyeckoe
Ipe/ICTaBlIeHNE U30IMPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DHeprueiu
NOCTYTATENBHOTO TEIUIOBOTO JBMXKEHHS MOJIEKYJI HIEaJbHOTO Ta3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU UICATIbHOIO rasa).

CBs13b a0COJIIOTHON TeMIIepaTyphbl TEPMOANHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKON SHEPTHEN OCTYNATEIbHOTO TEMJIOBOr0 ABUKEHHUS €€ YaCTHL.

TexHudeckne yCTpPOMCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, Moxy4eHrne HaHOMAaTEPUATIOB.

Jemoncmpauuu.

Mogenu ABUKEHHUs YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponnk ¢ 3anuchio peaqibHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuaKocTe.

Mogens onbita IITepHa.

[IputsxkeHne MONEKYJI.

Mogenu KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneqoBaHe H30MPOIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

HccnenoBanne mpoiiecca YCTAHOBIICHHS TEIJIOBOIO PAaBHOBECHS IMpU
TEMI000MEHE MEXY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne wu30TEpMHUUECKOro Tmpolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
urdpoBoit 1abopatopun).

N3yueHue n30XOpHOro rnporecca.

N3ydenune nzobapHoOro mpoiecca.
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[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH IS
TEPMOJUHAMUYECKON CUCTEMBI. BHenHMe n BHyTpeHHUE napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKOW CUCTEMBI KaK CPEIHUE 3HAYEHHUSI BEJIIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmonnHamuku. (CamMoOnpoW3BOJIbHASA — pelaKcanus
TEPMOJIUHAMUYECKOW CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mojenb uIeaIbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HUE IS BHYTPEHHEH SHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJIENIW: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMnepaTypbl. BeipaxeHue st BHyTPEHHEW dHEPruu OJHOATOMHOTO HJI€AIBHOTO
rasa.

KBazucrarnueckue 1 HECTATUUYECKHUE TTPOIIECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Beruncnenue paboTsl mo rpaduky
npoliecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  WM3MEHEHWS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  CUCTEMBI  0e3  coBepiieHus pabotel. KonBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHUE.

KomnuectBo Ttemnotel. Temno€MKOCTh Tena. YAenbHas U MOJISIpHAs
TEIJIOEMKOCTH BEIIeCTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHHs
ToriuBa. Pacu€r KonmmyecTBa TEIUIOTHI MpW Terionepenave. [lonstue 00
aauabaTHOM TIpoliecce.

[lepBblii 3aKkOH TepMOAWHAMUKH. BHyTpeHHss 5Heprus. KoiandecTBo
TEIUIOTBI W paboTa Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEPMOJAMHAMUKH JUJII PAaBHOBECHBIX IIPOLIECCOB: YEpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAWHAMUYECKOM CHUCTEMBI MPOXOIUT
eAMHCTBeHHAas aanabara. AGCOMIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMUKHA JUI1  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIIOJHOTO Tena K Oosiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpaTumMocTh NpUpOAHBIX POLECCOB.

[TpuHumner gectBus TemnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapnao.

DKOJIOTMYECKHE ACTIEKThl MCIOJIb30BaHMS TEIUIOBBIX ABurateneil. TemnoBoe
3arpsI3HEHNE OKPYIKAIOIIEH CPEbL.

TexHnueckne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJOAWIbHUK,
KOHJIUIIMOHEP, JU3CNIbHBIA W KapOIOpAaTOpHBINA ABUTATENM, MapoBas TypOuHA,
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MOJYYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIH3ALUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIN3AIMS OMOOPTraHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenue TemMnepaTypbl Ipu aauadaTUYECKOM PaCIIUPEHUU.

Bo3aymiHoe orauso.

CpaBHeHME yAECTBHBIX TEINIOEMKOCTEN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

Hccnenosanue annabaTHOro mpolecca.

KomnbroTepHble MOJIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomst, RPAKMUKYM.

N3mepenue yaenpHON TENIIOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOTO MpoIecca.

N3ydyeHne B3aMMOCBSI3M 3HEPrUM MEXKMOJIEKYJISIPHOTO B3aUMOJCHCTBUSA U
TEeMIEPaTypbl KUTICHUS JKUAKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Dazoevie nepexoowl.

[lapooOpazoBanne u KoHAeHcauus. VcmapeHue W KureHue. Y JenbHas
TEIUIOTa TapooOpa3oBaHUs.

HacepiieHHble W HeHachlllleHHbIE TMapbl. KayecTBeHHass 3aBHCHUMOCTH
IUIOTHOCTH W JIaBJEHUS HACBIIIEHHOrO Mapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTyphl KUTICHUS OT JaBJICHUS
B AKUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tea. AHU30TPOIHS CBOMCTB
KpuctauioB. [lnaBneHWe W KpucTaiM3amus. YJeiabHas TEIUIOTa ILJIABJICHMUS.
CyOnumarus.

JNedbopmanum TBEpAOTO Tena. Pactsokenne u ckarue. Casur. Moaynbs FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe paclMpeHre KUIAKOCTEH W TBEPABIX Tell, 00bEMHOE U JIMHEUHOE
pacumimpeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTUI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUN B (PA30BBIX MTEPEXOaax.

YpaBHeHHE TEMJIOBOIO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. Ko0d3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnspusie aBnenus. /J[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJKOCTH.
®opmyna Jlannaca.
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TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI:  KUJIKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TernnoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHI ¢ MBUTBHBIMU TIEHKAMMU.

CMmauuBanue.

KanunnspHslie siBneHus .

Mojieni HEHBIOTOHOBCKOM KHJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarnmii.

HaGmonenne mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN HCTIapEHUS AKUIKOCTEM.

N3mepenue yaenbHOM TeIIOThI IIaBIACHUS JIbJA.

N3ydeHne CBOMCTB HACHIILIEHHBIX TTAPOB.

N3mepenre abCOMIOTHON BIAXXHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUICHUH.

N3mepenue korddunirneHTa TOBEPXHOCTHOTO HATSIKESHHUS.

N3mepenune moayns FOHra.

UccnenoBanne 3aBUCUMOCTH  JedopMaliii  PEe3UHOBOTO  o0pasla ot
MIPUWJIOKEHHOW K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DOnekTpu3auus Tel W €€ MPOsIBICHHUA. JJNEeKTpuyeckuil 3apsia. JlBa Buna
JJEKTPUYECKUX 3apsaoB. [IpOBOIHMKM, IUAJIEKTPUKUM H  MOJYHPOBOJHUKH.
DNEeMEHTApHbIA 3JIEKTPUUYECKUN 3apsAln. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsaa.

B3aumopeiictBue 3apsnoB. Toueunsie 3apsanl. 3akoH KynoHa.

Onektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hampsoxk€aHocTh  anmekTpuueckoro  moins.  [IpoOuwnid  3apsn.  JIlunauwm
HaIpsHKEHHOCTH DJIEKTPUUECKOTO 1osist. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloTeHnmanbHas sSHeprus 3apsjaa B DJIEKTPOCTATUYECKOM MOJIE.
[Torenman anekTpocTaTHyecKoro nojist. Cesi3b HANPS)KEHHOCTH MOJIA U Pa3HOCTH
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MOTEHLMAJIOB ISl DJIEKTPOCTATUYECKOTrO Moy (Kak OAHOPOAHOIO, TakK M
HEOHOPOIHOTO).

[IpyHIMD CyNEpIO3UIUHA SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lose
PaBHOMEPHO 3apsiKEHHOro mno oObéMy Imapa. Ilone paBHOMEpHO 3apsKEHHON
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANps>KEHHOCTH 3TUX TOJEH WU
AKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECHS 3apsII0B.

JIMPAEKTPUKHU B AIEKTPOCTATUYECKOM noJIe. JlusnexTpudeckast
IPOHUIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpA.

[TapamienbHOE coeMHEHNE KOHEHCATOPOB. [locienoBaTenbHOE COETMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOH/IEHCATOpA.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLIECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKas 3alluTa, 3a3eMJICHHE DIIEKTPOIpPHOOpPOB,
KOHJeHCAaTOphl, reHepatop Bau ae ['paada.

Jemoncmpayuu.

YCTpOMCTBO Y MPUHLIMIT JIEUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTpUYECKOE TI0JIE IBYX 3aPSKCHHBIX IIACTHH.

Mopens a51ekTpocTaTiaeckoro reneparopa (Baun ne ['paada).

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

DneKkTpocTaThyecKas 3anuTa.

Y CTpolCcTBO M JEUCTBUE KOHJICHCATOPA TOCTOSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcATopa OT IUIOIIAIN
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U IUAJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprust 3JeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsiika U pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

OueHka cui B3aUMOJCHCTBHS 3apSyKEHHBIX TEJ.

Habmronenue npeBpalieHus SHEPTUH 3apsHDKEHHOTO KOHIEHCATOpa B SHEPTHUIO
W3JIy4EHUS CBETOIMO/A.

N3yuenne nporekanus ToOka B LE€NH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH MOTEHIIMAJIOB (HampspHKeHUs ) npu
IIOCJIEIOBATENILHOM COEIMHEHUN KOHIEHCATOPOB.



Jlenaprament o6pasosanus Axvusnctpauun r. Exarepunbypra
MyHHLHIATEHOE ABTOHOMHOE 0611e06Pa30BATENLHOE YUPESKIEHHE CPEHss 001eobpasoBaTebaas mkona Ne 36 um. MLIL. Oxuunosa
620078, r. ExatepunOypr, yi1. Mamsimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

NccenenoBanue paspsiaa KOHAECHCATOPA Y€pE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 3.1eKmMpuiecKuil mox.

Cuiia Toka. [locTOAHHBIN TOK.

VYcnoBus CyleCTBOBAaHMS IOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. McTouHuMkn
toka. Hanpsixxkenune U u O/1C €.

3akoH OMa 1 y4acTKa LETH.

DIIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCHMOCTD CONPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOMIAAW IONEPEYHOTO CEUYECHUS.
VY nenpHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpudeckux neneit. [lpasuna Kupxroda.

PaGota sanextpuueckoro Toka. 3akon [xoyns—JIenua.

MONIIHOCTh 3JEKTPUYECKOIO TOKA. TerngoBas MOIIHOCTb, BbLAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHBICHHME HCTOYHMKAa ToKa. 3akoH Oma mid
MOJIHOW  (3aMKHYTOHM) SJEKTPUYECKOW Iienu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonzaeHncarop B 1ienu nocTostHHOro TOKa.

TexHuueckue YCTpOWCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJIBTMETP, PEOCTAT, CYETUMK IEKTPUIECKOU SJHEPTUH.

Jemoncmpayuu.

N3Mepenue cuiibl TOKa U HAPSIKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA OT HANpsDKEHUS I PE3UCTOPA,
JIAMIIbl HAKAJIMBAHUS U CBETOAMOMA.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJTIOIIAH MIONIEPEYHOr0 CEYEHUS U MaTepHrala.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COITPOTUBIICHUS IPU ITOCTOSHHOM
HaNpsHKEHUH.

[Ipssimoe nzmepenne DJ]C. KopoTkoe 3aMbIkaHUE TaIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

Crioco0bl coennHeHNst ICTOYHUKOB Toka, DJIC Gartapeii.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKIY IMOJKOCAMH MCTOYHHMKA TOKa
OT CUJIBbI TOKA B LIEIN.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccenenoBanne CMENIaHHOTO COSIMHEHMS PE3UCTOPOB.

N3mepenune yaenbHOoro COnpoTUBIICHUS TPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS Ui JIAMIIBI
HAKaJIMBaHUS.
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VYBenuueHue npenesia u3MepeHus amnepmeTrpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBIICHHS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOTO 3JIEMEHTAa OT BPEMEHU
MIPY KOPOTKOM 3aMbIKAHUH.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B LIEIIN.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DJIeKTpUYECKass MNPOBOJAMMOCTh  PA3JUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPJIBIX METAJUIOB. 3aBUCHUMOCTH COINPOTHUBICHUS METAIJIOB OT
TemnepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOJHUKHY. CobOcTBeHHas u MpUMECHasI MPOBOAUMOCTD
noJiyrpoBoAHUKOB. CBoMCTBa p—n-niepexoaa. [lomynmpoBoIHUKOBEIE TPUOOPHI.

DJIEKTPUUYECKUM TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHUUYECKAS] JUCCOLMALIMS.
Onektponus. 3akoHbl Dapajes 1S AIEKTPOIIN3a.

OnekTpuueckuid TOK B Ta3ax. CaMOCTOSITENbHBIH M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHble THIBI CAMOCTOATENBHOTO pa3psaaa. Monnus. [Tnazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: ra3opa3ps/iHble
JaMIIbI, DJIEKTPOHHO-TydeBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMON, CBETOAMON, TalbBaHWKa, padUHUPOBAHHE MEIH,
BBIIUIABKA AJTFOMUHMS, JIIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpauuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoaun3a Dapanes.

HckpoBoii pa3psa U NpOBOAUMOCTD BO31yXa.

CpaBHeHUE MPOBOAUMOCTU METAIIIOB U MOIYIIPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

Hab6monenne smekTpounsa.

N3mepenue 3apsaa OJHOBAIICHTHOTO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIIECHHS  TEPMOPE3UCTOpAa  OT
TEMIEPATYPBI.

CHsiTHE BONBT-aMIEPHON XapaKTEPUCTUKH AUOA.

Du3nYeCKUil MPAKTHKYM.
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CnocoObl n3MepeHus: GU3NUECKUX BEIUYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U IUPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE M OTHOCUTEIIbHBIE TOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHue KOCBEHHBIX HU3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nuecKuX BEJIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pa3feiax «YUYEHUYECKUH  IKCIEPUMEHT,
nabopaTopHbIe padOThI, MPAKTUKYM» ).

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIIETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSA3EM C KypcaMH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusvie noHAmMUA, C6A3AHHBIE C USYUEHUEM MEMOO08 HAYUHOZ0
no3HanusA: SABIICHUE, HAay4yHbIM (DaKT, rumnoresa, (usmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, OSKCIEPUMEHT, MOJCIMPOBaHUE, MOJElb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUH, U3MEepUTEIbHBIE MPUOOPHI, IU(PpoBast 1a00paToOpHUs.

Mamemamuxka: pelieHUEe CHUCTEMbl ypaBHeHMH. JluHelHas dyHKIUS,
napabosna, runepboia, ux rpa@ukud U cBoiicTBa. Tpuronomerpudeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUECKOE TOXKIECTBO.
BekTopsl U UX MPOEKLIMH HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B >KUBOM mpupoje, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHW3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIW3aUsl OHOOPTaHMYECKOrO0 TOIUIMBA JJIsi BBIPAOOTKH  «TEIUIOBOM» W
AIEKTPOIHEPT UM, TOBEPXHOCTHOE HATSHKEHUE M KANWJUISPHBIE SBJICHUS B IPUPOJE,
ANEKTPUUYECKUE SIBJICHUS B 5KUBOU MIPUPOJIE.

Xumusa: JTUCKPETHOE CTPOCHUE BEHIECTBA, CTPOCHUE ATOMOB M MOJIEKYII,
MOJIb BEIIECTBAa, MOJSpHAas Macca, IOJIy4YeHHE HaHOMATEpUaIoOB, TEILIOBBIE
CBOICTBA TBEPABIX TEJI, KUAKOCTEH M ra3oB, KUJKHE KPHUCTAJLIBI, dJIEKTPUUYECKHUE
CBOICTBA METAJUIOB, 3JEKTPOJIUTUYECKAs AUCCOLNALINS, TaJbBaHNUKA, YIEKTPOHHAs
MUKPOCKOI .

TI'eocpagpusa: BnaxxHoCTh BO3AyXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IBUKEHUI C HCIIOJIB30BAHUEM MEXaHU3MOB,
Y4€T CyYXOro M JKHMJIKOIO TpEHUS B TEXHHUKE, CTaTHYECKHE KOHCTPYKLUUHU
(KpOHIITENH, pemeéTyaTble KOHCTPYKIMH), HCIOJIb30BAHUE 3aKOHOB COXPAHEHHMS
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET M JPYIHE), ABUIATEIb BHYTPEHHETO
cropanusi, naposasi TypOUHa, OBITOBOM XOJIOJMUJIBHUK, KOHIULIUOHEDP, TEXHOJIOTHU
MOJIYYEHHs] COBPEMEHHBIX MAaTEpHaJOB, B TOM YHUCJIE€ HAaHOMATEpPUAJIOB, H
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HAaHOTCXHOJIOIHMHU, OJJICKTPOCTATHYCCKAA 3alluTa, 3a3CMJICHHUC 3J'ICKTpOHpH60pOB,
ra3opaspsAaaHbIC JaMIIbl, ITOJYIIPOBOAHHUKOBLIC HpI/I60pBI, rajJbBaHHKA.

11 KVIACC

Paznen 4. JinekrpoauHaMuka.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSSHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrtop MarHuTHOM uHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJIEN. JIMNHUKM MarHUTHOW UHIYKLHH.

MarnutHoe ToJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro Butka). OneIT OpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM moJie. Pabora cuibl Jlopenta.

MaruauTHoe 1nose B Beuiectse. DeppoMarHeTUKH, mapa- U TMaMarHeTUKHU.

TexHuueckue YCTPOWCTBA M TEXHOJOTMYECKHE IPOIECChl: MPUMEHEHUE

MOCTOSIHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTpOABUTATENb SIKOOH, YCKOPUTEIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOWUM ~ MarHATHOrO  MOJSL  IOJOCOBOTO |
MI0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptuna 1MHMII MarHUTHON MHAYKIMH HOJISI JJIMHHOTO NPSIMOTO ITPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumonerictBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBr>keHHsI MMyYKa SJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOIO npubopa
MAarHUTOXJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISL IOCTOSIHHBIX MATHUTOB.

HccnenoBanne cBOWCTB (pepPOMArHETHKOB.

HccnenoBanne AelCTBUS NOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cunbl Amrepa.

N3yudeHne 3aBUCUMOCTHU CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHMTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIIepa.

Tema 5. InekmpomazHumnan uHOYKYuUs.
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SIBiieHne  BJIEKTpOMAarHUTHOM UHAYKUMU. IIoTOK BekTOpa MarHUTHOMN
naaykmuu. OJ1C uHAyKnuu. 3aKOoH JJIEKTPOMAarHUTHOM wuHAyKuuu Papazes.
Buxpesoe anekrpuyeckoe nose. Toku Dyko.

OJIC uHAYKUUM B TPOBOJHUKE, IBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTyllika WMHIYKTMBHOCTHM B LIE€NH MOCTOSHHOTO TOKA.
SABnenne camonHaykuu. J/JC caMOMHIyKIIMH.

OHeprusi MArHUTHOTO MOJIsL KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHUE IPOLECCH: WHIAYKIMOHHAsS
neYyb, COJIEHOU, 3alllUTa OT JEKTPU3ALUN TEN MPU IBUKEHUN B MAarHUTHOM I10JIE
3emuu.

Jemoncmpayuu.

HaGmonenue siBieHUs 3JIEKTPOMAarHUTHOW MHTYKIIUU.

UccnenoBanne 3aBucumoct JDJIC HMHAYKUUMHM OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenne marauTa B aJIOMHHUEBOU (MEIHON) TpyOe.

SIBneHre caMOMHIYKIUU.

UccnenoBanne 3aBucumoctd DJIC caMOMHIYKIIMM OT CKOPOCTH HU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue ABaCHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Ornpenenenue MHAYKIMA BUXPEBOTO MAarHUTHOTO MOJIS.

NccnenoBanue sIBIEHUS CAMOUHAYKIUU.

C6opka MosIeTH 3JIEKTPOMArHUTHOTO FeHepaTopa.

Pasnen 5. Kone6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUSI.

I'apmoHnyeckue koneOanus. KnHeMarnyeckoe W TUHAMHYECKOE ONMCAHHE.
DHepreTuYecKoe ONMCAaHUE (3aKOH COXPAaHEHHs MEXaHWYECKOW 3Hepruu). BeiBon
JUHAMHYECKOTO OMUCAHMS TAPMOHUYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMMCAHUS.

Amvmutyna u (daza koneOanuid. CBsi3b aMIUIUTYJblI KOJ€OAHUN HCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHHUS.
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[lepuon u wactora konebanuit. Ilepuon manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTu4eckoro MastHuka. Ilepmon cBOOOAHBIX KoJeOaHUN MPYKUHHOTO
MasITHUKA.

[TonsTue o 3aryxatouux KoneOanusx. BoiHyxkaeHHble Koebanus. Pesonanc.
Pe3zonancHas kpuBasg. BimsgHue 3aryxaHus Ha BHJI PE30HAHCHOW KPUBOW.
ABTOKONEOAHMS.

TexHudeckne ycTpoHuCTBa U TEXHOJOTHUYECKUE MPOLECCHI: METPOHOM, Yachl,
KayeJH, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOrO IBUKEHHUS.

HaGmonenre He3aBUCHMOCTH TIEPHOJAa MAJIbIX KOJEeOaHUl rpy3a Ha HUTH OT
aMILTUTYBIL.

HccnenoBanue 3aTyxaronmx KojieOaHUN U 3aBUCUMOCTH TIEPHOJia CBOOOTHBIX
KoJieOaHUN OT COMPOTHUBIICHHMS.

HccnenoBanne kojiebaHMM Tpy3a Ha MACCHUBHOM MpYXHHE C IIEJIBIO
(dbopMupoBaHUs IPeICTaBICHUM 00 MACAIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHUs SHEPTHH MPHU KOJEOAHUIX IPy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJIEOaHUM.

HaGmonenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuona CBOOOJHBIX KOJEOAHUN HUTSAHOTO M TPYNKUHHOTO
MasTHUKOB.

N3yuenue 3aKOHOB JBMKEHUS Tela B XOJ€ KoJIeOaHU Ha YIIPYTroM TOJIBECe.

N3ydeHne NBMKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3zoBanue S3HEPTUHU B MIPYKMHHOM MAasITHHUKE.

HccnenoBanrie yObIBaHUS aMIUTHTYbI 3aTYXaIOMUX KOJICOaHUH.

HccnenoBanne BHIHY)KICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHusle Kojiedanus.

KonebarenpHbiii koHTYp. CBOOOAHBIE 3IEKTPOMArHUTHbIE KOJIEOAHUS B
uicanbHOM KoJieOaTenbHOM KOHType. Popmyna TomcoHa. CBsA3b aMILIUTY/BI
3aps/ia KOHJAEHCATopa C aMIUIMTYAOW CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXPaHEHHUs SHEPIHH B HJI€AJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIE KoJIeOaHHUs. BeiHyX1cHHBIE
AJIEKTPOMAarHUTHBIE KOJIEOaHUs.

[lepemeHHbIi TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JEUCTBYIOIIEE 3HAYEHHE CUJIbl TOKAa M HANpPSDHKEHUS NpPH pazaudyHor ¢opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.
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CuHyconanbHbIi NEPEMEHHBI TOK. Pe3UCTOp, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMHM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHC HapsKEHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepepadya M MOTpeOiIeHHE
AJIEKTPUYECKOU SJHEPTUMU.

OKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa
MCIIOIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHudyeckne ycTpOHCTBA M TEXHOJOTMUYECKHE MPOLECCHI: DJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTpOonepeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTb YaCTOThI CBOOOJAHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyXarOUIMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTpOMarHUTHOTO T€HEPATOpa.

BeiHyX1eHHbIE CUHYCOUJAJIbHbBIE KOJIEOAHMSL.

Pesucrop, xarymka MHIYKTMBHOCTA M KOHACHCATOP B LENU IIEPEMEHHOIO
TOKA.

Pe3sonanc npu 1mocinenoBaTebHOM COCAMHEHUM PE3UCTOpa, KaTYIUIKU
UHIYKTUBHOCTH U KOHJEHCATOpA.

VY cTpoicTBO M MPUHIIMI IEUCTBHS TpaHChopmaTopa.

Mogens JIMHUY 3JIEKTPOIIEPEIayn.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomuol, npaKmuKym.

N3yuenne Tpancopmaropa.

HccenenoBanyue MEPEMEHHOIO TOKA YE€pe3 IOCIEAOBATEIBHO COEAUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenue 31eKTpOMarHUTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUSA HMX pacnpoctpaHeHus. Ilomepeunsie u
IIPONOJBHBIE BOJHBL. llepuon, CKOpOCTH pacnpoCTpaHEHWUs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKUX BOJH: OTpa)KeHHE, NpeIoMJIeHHE, MHTepPEpeHLUs H
TudpaKIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOIIEN CPEIbI.

OJIEKTPOMATrHUTHBIE BOJIHBL. Y CJIIOBUS M3JIyYE€HMS DJEKTPOMATHUTHBIX BOJIH.
B3anMuas opueHTanus BEKTOPOB B 2JIEKTPOMATHUTHON BOJIHE.
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CBolicTBa  JJIGKTPOMATHUTHBIX ~ BOJIH:  OTpPaX€HUE,  NPEIOMIICHUE,
noJiipu3anus, uHTepdepeHuus u qudpakims.

[IIkana >7eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panuonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHudeckne yCTpOWCTBA M MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, pajiap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TeaedoH, CBU-neus,
yJIbTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TPOAOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJTMHBI BOJTHBI OT YaCTOThI KOJICOAHHI.

HaGmonenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHinm u 1ugpakiiny MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBaHnne  CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpa’KE€HHUE,
pesIoMIICHHE, MOJIsIpU3alus, AUPpaxius, HHTepdepeHus.

O6HapyxeHre HHOPAKPACHOTO U YIBTPAPHOICTOBOTO U3ITYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3yuenune napamMeTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonHEHOE PacHpOCTPaHEHUE CBETA B OAHOPOAHOM cpene. Jlyd csera.
To4euHbI HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MMOKAa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MTOKa3aTeNb npesoMieHus. [1oCTOSHCTBO 4acTOThI
CBETa M COOTHONICHWE JIJIMH BOJH MPHU IMEPEeX0/ie MOHOXPOMATUYECKOTO CBETa
yepe3 rpaHully paszzena AByX ONTUYECKUX CPE/l.

Xon nyuerr B mpusme. ucnepcus cBera. CloXKHBIA COCTaB O€JI0ro CBETA.
LBeT.

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroia moJIHOrO BHYTPEHHETO
OTpaXKEHUS.
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ColOuparomue u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHME M ONTHYECKas CWIa TOHKOW JIMH3Bl. 3aBUCUMOCTb (POKYCHOIO
pPacCTOSIHUSI TOHKOW cepudecKod JTUH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
ITOKA3aTeNs MPETOMIICHHUS.

dopmysia TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

Xon Jiyya, MPOLIEAIIErO JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TIJIaBHOW
ontuyecko ocu. IlocTpoeHne wu300pakeHU TOYKM U OTpe3Ka NpsMOM B
coOMparoUMX U PaCCEUBAIOIIMX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromias crnocoOHOCTh. ['1a3 kak ontuyeckas
cucTema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. IIpumepsl KiacCUUeCKHX
UHTEPGEPEHIIMOHHBIX CXEM.

HNudpakus cera. JudpakuroHHas pemérka. YciaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NaJA€HUU MOHOXPOMATHYECKOI'O CBETa Ha
TU(PaKITMOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHME IMIPOLIECCHI: OYKH, JyMa,
nepuckorn, (oroanmnapar, MUKPOCKOIN, MPOCKIMOHHBIM arrmapaT, MpPOCBETICHHE
OIITHUKH, BOJIOKOHHASI ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanne NpeoMiIeHUs CBETA.

HaGmroeHre moaHOro BHyTPEHHET0 OTpakeHus. Mojieinb CBETOBOIA.

HccnenoBanne Xoga CBETOBBIX IMYYKOB Yepe3 IUIOCKONAPAIUICIBHYIO
IJIACTUHY U IIPU3MY.

UccnenoBanne cBOCTB M300paKeHU B JIMH3AX.

Mojgenn MUKpOCKOTIA, TEIECKOA.

Ha6monenne naTepdepeHnm cBeTa.

HaGmronenre mBETOB TOHKUX TIEHOK.

Hab6mronenne nudpakimu ceera.

N3yuenune nudpakiinoOHHON PEMIETKY.

Hab6mronenne nudpakiiioHHOTO CIIEKTpa.

Habnronenue nucnepcun cBeTa.

HaGntonenue nonsipuzanuu cBeTa.

[IprmeHeHne MOAIPOUIOB I U3YUEHNSI MEXaHUUYECKUX HAITPSKCHUN.
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Yuenuueckuit 3xkcnepumenm, nabopamopusie padomol, NPAKMUKYM.
N3mepenue nokasaress MpeaoMICHUs CTEKIIA.
HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BellecTBa (Ha
MpPUMEPE KUJIKUX JIHH3).
N3mepenne GpoKyCHOTO pacCTOSTHHS PacCEUBAIOIINX JIMH3.
[Tony4yenue n300paxkeHns: B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3HI.
[Tomyuenue n300paskeHUsI B CUCTEME U3 JIBYX JIMH3.
KoHncTpyrnpoBaHue TeJIeCKOMMUECKUX CHCTEM.
Habmonenne nudpakium, HHTEpPEPEHIINU U TOSIPU3AINN CBETA.
W3ydeHne nonsipu3aliiii CBeTa, OTPAXKEHHOTO OT TOBEPXHOCTH IUAJICKTPHUKA.
N3ydenne naTepdepeHINH Ja3epHOr0 U3TyYSHUS Ha IBYX IICTISX.
HaGnronenue qucnepcuy.
HaOGnronenue u uccnegoBanue JUQpakimOHHOTO CIIEKTPA.
W3MepeHne JTMHBI CBETOBOM BOJHHBI.
[TonyueHue cnieKkTpa M3IYYSHHsI CBETOIMO/A MPU TOMOIIH ITU(PAKIIMOHHON

PELIETKHU.
Paznen 6. OcHOBBI ClieNMAJILHON TEOPUU OTHOCUTEIbHOCTH.
I'panumpl  OpUMEHMMOCTH  KiIaccuueckod — mexaHuku.  [loctynaTsel

CIEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanms  JlopeHiia.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJINHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKOW YACTHUIIBI.

CBs13b Macchl ¢ 3HEPrUel U UMITYJIbCOM PEJIATUBUCTCKON YaCTHULIbl. DHEPrUs
MIOKOSI.

TexHuueckne YCTPOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.

VY4eHndeckuit IKCIIEPUMEHT, JIA0OPAaTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DHEPTUM  PEISTUBUCTCKUX YacTUL] (IO
doTorpadusim TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckynapno-601n080ii Oyaiusm.

PaBHOBeCcHOE TemIOBOE M3Ny4deHHE (M3JIydeHHE a0COTIOTHO YEPHOTO Tena).
3akoH cMelenust Buna. I'unore3a Ilnanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®otorpdekt. Onbitel A. I'. Cronerosa. 3akoHsl ¢poTodPdexra. YpaBHeHUE
OiinireitHa st potoaddexra. «Kpacnas rpanuna» horoaddexra.
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JlaBnenue cBeta (B YacCTHOCTH, [IaBJICHHME CBe€Ta Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakaroulylo MoBepxHOCTh). OmbiTel 1. H.
JleGenena.

BosiHoBeIE cBOMCTBA YyacTul. BomHsl ne bponnd. nuHa BoiaHb! e bpoiisis u
pasMepbl 00JacTH JIOKaJIM3alMU ABWXKYyIIeHcs yactuibl. KopmyckymispHo-
BOJIHOBOH Ayanu3M. JJudpakuus 31eKTpOHOB Ha KpHUCTaLIaX.

Cneunduka ndmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
I'eiizenbepra.

TexHuueckue YCTPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHI: CHEKTPOMETP,
dboTosneMeHnT, (HOTOMATUYMK, TYHHEIbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOUO.

Jemoncmpayuu.

®ot0o3¢p(DHeKT Ha YCTaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHEIIHEro Gporodddexra.

HccnenoBaHne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYIPOBOJHHKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue Goropesucropa.

N3mepenue noctosinHou [Inanka Ha ocHOBe uccienoBanus porodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HANPSIKECHHUS.

Tema 2. Qu3zuxka amoma.

OneITel MO HCCAEAOBAHHMIO CTpOoeHUs aTtoma. I[lnaHerapHas Moaens aToma
Pezepdopna.

[Toctymarel bopa. U3nydyenue u noriomenue GOTOHOB MPHU MEPEX0Jie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYIrOM.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTruu aToMa BOJAOPOJA.

CnoHTaHHOE M BBIHYXJIEHHOE M3JyueHue cBeta. Jlazep.

TexHnueckue yCTpOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: CHEKTPaIbHbIN
aHau3 (CIEKTPOCKOMN ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.

Mogens onbita Pezepdopaa.

Ha6moneHne TMHEHYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETYMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenue IIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.

HaGnronenue nuHeiyaToro cuekrpa.
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UccnenoBanne crnekTpa pa3peKe€HHOr0 aTOMApHOTO BOAOPOJA U U3MEPEHUE
noctosinHoM Pundepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31EMEHMAPHHIX YACHUY,.

Hyxknonnas moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio saapa. M3oromsl.

PanunoaktuBHOCTh. Anb(da-pacnan. DNEKTPOHHBI MW TO3UTPOHHBIN Oeta-
pacnaz. I'amMma-usinydeHue.

3aKOH paJMOAKTUBHOIO pacnaja. PaguoakTUBHBIE H30TOINBI B IMPUPOJIE.
ColicTBa MOHM3UPYIOUIETO M3JIy4YeHHs. BlMsHUE pagMOaKTUBHOCTH Ha >KUBBIC
opranu3mebl. EctrecTBeHHbll poH uznyuenus. Jlozumerpus.

DHeprus CBsI3M HYKJIOHOB B sizipe. S nepHbie cuibl. Jledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u cuHtes siaep. Anepusie peaktopsl. [Ipodiemsr
YOPaBISIEMOI0 TEPMOSJAEPHOTO CHUHTE3a. IJKOJIOTMYECKUE AacCIeKThl pPa3BUTHSA
SIZICPHOM YHEPIETUKH.

MeTo bl pErucTpaliii U UCCIICA0BAHUS DIIEMEHTAPHBIX YaCTHII.

DOyHAaMEHTaJIbHbIE B3aUMOJICUCTBUS. bapuoHbl, ME30HBI U JICNITOHBI.
[IpencraBnenue o CtangapTHOi Mozenu. KBapk-riirooHHast MOJENb aIpOHOB.

®uznka 3a npeaenamu CrangapTHo Mozenu. TéMHas Martepus U TEMHas
SHEPTHUsl.

EnuncTBO Qusnueckoit KapTUHBI MUpA.

TexHuueckre yCTpOoUCTBAa M TEXHOJIOTUYECKUE MPOLECCHI: JO3UMETpP, KaMepa
Buiibcona, saepHBI  peakTop, TEPMOSACPHBIM pPEakTop, aTroMHas Oomoa,
MarHUTHO-PE30HaHCHasi TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus: OeTa-4acTull aTFOMUHUEM.

Pa3znen 8. JiieMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BuTUs acTpoHoMuu. [IpukianHoe U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMHuH. [IpUMEHMMOCTh 3aKOHOB (U3UKHU [JI1 OOBSCHEHUS MPHUPOIBI
KOCMHYECKHUX 0OBEKTOB.

Mertoasl acTpoHOMHUYECKUX ucciaegoBaHuil. COBpEeMEHHbIE ONTHYECKUE
TEJIECKOTIBI, PAIMOTENIECKOIIBI, BHEATMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JBHKECHUE.

CosiHeuHas cuctema.

Counnue. ConHeyHast akTuBHOCTh. IcTouHuK sHeprun CosHia v 3BE31.
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3BE311BI, NX OCHOBHBIE XapaKTEPUCTHUKU. /lnarpamMmma «CIEeKTpaJIbHBIN KJIAcC —
CBETHUMOCTB». 3BE31bI TJIABHOM IOCIEAOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETHUMOCTB» I 3BE3J TJIABHOW IOCIEI0BATEIBHOCTH. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Botounn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenune un nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmonenust 3B€3a4HOr0 He0a HEBOOPYKEHHBIM TJ1a30M C MCHOJB30BAHHEM
KOMIIBIOTEPHBIX NMPUIOKEHUN ISl OMPEeTCHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be31uss CEBEpHOro MONyIIapus U SIPKHE
3BE3/bI.

HaGmionenust B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

DuU3NYeCKU MPAKTUKYM.

CniocoObl u3Mepenus (pU3NYECKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHHUM, HCCIEIOBAHUM  3aBUCUMOCTEU
du3nuecknx BENMYMH, MPOBEpPKa MPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3fesiax «YUYEHUYECKUH  IKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

O6o0maromiee NOBTOPEHUE.

OO6o00meHne U cucTeMaTH3alus COJIEP KaHMs pa3iesioB Kypca «MexaHukay,
«MonexynsipHas Gu3znKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKkay, «Konebanus
U BOJHBI», «OCHOBBI CHEUHATBHOW TEOpPUH OTHOCHUTENbHOCTHY, «KBaHTOBas
busnkay, « IIEMEHTHI ACTPOHOMHH U aCTPOPUZUKIY.

Pons ¢u3ukm W acTpOHOMHMHM B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMATbHON M 3THMUYECKON cepax NesaTeTbHOCTH YeIOBEKa, pOJib U MECTO (PU3UKH
1 aCTPOHOMHM B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIMUCATEIBHOU,
CUCTEMATU3UPYIOLIEH,  OOBSICHUTEIBHOM W  MPOTHOCTUYECKOM  (QPyHKUHMI
dbu3nueckoi Teopuu, poib GU3NUECKON TEOpUH B (POPMHUPOBAHUM MPECTABICHUI
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0 (u3HUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPOJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢uszuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCSI C YYETOM COJIEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSA3EH C Kypcamu
MaTeMaTUuKH, OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTHUH.

MesicnpeomemHuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ0
no3HanuA: ABIICHUE, HaydyHbId (DakT, rumnoresa, (pumyeckas BeJIWYMHA, 3aKOH,
Teopus, HaONIOZCHUE, OSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIeNb, H3MEpEHHUeE,
NOTPEIIHOCTH U3MEPEHU, U3MepUTEIbHbIE TPUOOPHI, IU(PpoBas 1adopaTOpus.

Mamemamuka: peuieHUE CUCTEMbl YpaBHEHUH. TpPUTrOHOMETPUUYECKUE
(YHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPHI M WX MPOEKIHH HAa OCH KOOPJAUHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku nogoOust TPEyroJbHUKOB,
OTIpeJIeNICHHE TUIOIIAIU IIIOCKUX (pUryp u o6béma ted.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW Mpupoze, KosieOareabHbIe
IBWKEHUS B JKUBOW MPUPOJE, OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOACTBE
IEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOLIEH  Cpelbl,
yJIbTpa3ByKOBasi JMAarHOCTHKa B MEJUUUHE, ONTHYECKUE SBICHHS B KUBOU
IPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsA CTPYKTYpa TBEPABIX
TEeJI, MEXaHU3Mbl O00pa30BaHUS KPUCTAJUIMYECKOW PpEHIETKH, CIEKTpaIbHbBIN
aHaJIN3.

T'eozpaghus: wmarHuTHBIE TIOJIFOCA 3€MJIM, 3a&J€KU MAarHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
aJIeKTpoJBUraTens SIKoOM, reHepaTop MEePEeMEHHOro TOKa, MHIYKIUOHHAs Ieyb,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, paaap, paIuoONpUEMHHUK, TEIEBU30p,
aHTeHHa, TteiepoH, CBY-meub, yapTpa3ByKoBas JHArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIlyTHUKOBBIE
NPUEMHUKH, sIepHasi SHEPIreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoOro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYAIOIINXCSI PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KU3ZHEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HAaIlpaBJICHUMN
BOCIMTATEILHOU I€STEIBHOCTH, B TOM YUCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIUTAHHUS:

e CcPOpPMHUPOBAHHOCTh TPAKIAHCKONW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO O0IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTHUUECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JIE€STEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOlecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B  00pa3oBaTeIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTh C  COLMAJIbHBIMU  HMHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOU EATEIIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpMHUPOBAHHOCTH POCCUNCKOMN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAaM, JOCTHKEHHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHWBATh CUTYAIlMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
4yucie B AEATEIbHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETHUYECKOE OTHOILICHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOTO
TBOPYECTBA, IPUCYIIETO (PU3NYECKOUN HayKe.
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TPYAOBOI0 BOCIIUTAHMSA:

HMHTEPEC K Pa3IMYHBIM cdepaM NpodhecCHOHATBLHON NeITeTbHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (QU3UKOW W TEXHUKOW, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peann30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00JacTH (U3HUKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCMuTaHug:

c(hOpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOLIECW Cpeae Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA;

pacliMpeHue OINbITa JESITEILHOCTH KOJOTMYECKOM HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUM 10 (PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMWA

c(hOopMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIONIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHus (DU3UKH OCYIIECTBISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
Ba3oBble JJornuecKue AeicTBUA:

CaMOCTOATEIBbHO  (opMynUpOBaTh W  aKTyalM3UpOBaTh MIpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEATh LENU ACATEIBHOCTH, 3aaBaTh MAPAMETPHl U KPUTEPUU HX
JOCTUKCHUS;

BBISBJISITH 3aKOHOMEPHOCTM M IIPOTUBOPEYHST B PacCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh TUTAH PEIICHUS MTPOOTIEMBI ¢ YIETOM aHAIM3a HMEIOIITXCS
MAaTEepPUAIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIESITEIBbHOCTb, OILICHUBATH COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MTOCIICICTBUN 1€ TEIbHOCTH;
KOOPAVUHUPOBaTh W BBINOJHATH pabOTy B  YCJIOBUSIX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOIIEM.
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Ba3oBnble ncciienoBarebCKue 1eHCTBUA:

BJIQ/ICTh HAYYHOH TEPMHUHOJOTHUCH, KITFOYCBHIMHU MOHITHIMU U METOJaMU
(bu3nUecKol HayKu;

BIAJ€Th  HABbIKAMU  y4eOHO-HCCIIEIOBATENIbCKOW W MPOEKTHON
NEeATeIbHOCTH B 00JlacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOAOB peIIeHUs1 3a7ad (HU3HUECKOTO
coJiep KaHus, IPUMECHEHHIO Pa3IMYHBIX METOOB ITO3HAHMUS;

BIAJIETh BHUAAMH JACSITEIHPHOCTH IO TOJTYYCHHIO HOBOTO 3HAHHS, €r0
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3TUYHBIX YUCOHBIX
CUTyaIUsiX, B TOM YHCIJIe MPH CO3/aHUU Y4eOHBIX MPOEKTOB B 00JIACTH
buzuky;

BBISBJIATh MPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaIM3UPOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ penicHUs, HaxOAUTh apryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPIXKIACHUH, 3a]1aBaTh MapaMeTPbl U KPUTCPUH
pEIICHHS;

aHAIIM3UPOBATh IMOJIYYCHHBIC B XOJI€ pCIICHUS 3aJa4d pPe3yJbTaThl,
KPUTHYECKHU OIEHUBATH MX IOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBHUSAX;

CTaBUTh W (PopMyIHMpoBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOM
JESITEIbHOCTH, B TOM YUCJIE MPU U3YUYEHUU DU3UKY;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTHh 3HAHUA 1O (U3MKE B TMPAKTHYECKYIO 00JIacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;
BBIIBUTATh HOBBIE MJICH, MPEIaraTh OPUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33a/1a4H, JIOMYCKAIONME aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJIQ/IETh HABBIKAMHU TOJYy4YeHUs nHPopManuu (PU3NIECKOTO COAepKaHus
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaNMM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 WH(QOPMAIUU Pa3IUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;

UCIIOJIB30BAaTh CPEJICTBA HMH(POPMAIMOHHBIX Y KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3aJa4 C COOJIIOJICHUEM TpEeOOBaHUN JPrOHOMUKH,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, NPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIUOHHON 0€30MacHOCTH;
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co37aBaTh TEKCThI (PU3MUECKOTO COJAEPKAaHMS B PA3NMUYHBIX (popmaTax c
yqéTOM Ha3HA4YCHUA I/IH(l)OpMaHI/II/I u HGHCBOﬁ ayJuTopuu, BBI6I/IpaH
ONTUMAJIbLHYIO q)OpMy MNpCACTABJICHUA U BU3yaJIu3aluu.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

OCYLIECTBJISITH OOILEHWE Ha Yypokax (U3MKM U BO BHEYPOUHOMU
NEeSTeNbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CUTyallUd © CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOW U
UHAUBUAYaITbHON paOOThI;

BbIOMpATh TEMATHKY W METOJbI COBMECTHBIX JACUCTBUN C yu€TOM OOIIMX
MHTEPECOB U BOBMOMKHOCTEH Ka)I0T0 WieHa KOJIJICKTUBA;

OPUHUMATh IIeJIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBISATh IUIaH
JeMCTBUMN, pacHpeaesisiTh PO ¢ YIETOM MHEHUM YYaCTHUKOB, OOCYX/1aTh
pe3yabTaThl COBMECTHOM paboTHI;

OLIEHHMBATh KaueCTBO CBOETO BKJIaJa M KaXJOr0 Y4aCTHHKAa KOMAaH[bl B
00U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEH C IO3ULUU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErHYECKOE IIOBEJCHUE B Pa3IMYHBIX
CUTyalUsiX,  HpOSBISATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
MHUIMATUBHBIM.

PerynsiTuBHBIe YHHBEPCAJIbHbIE YUeOHbIE AeliCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO ~ OCYIIECTBISATh IO3HABATEIBHYIO JIESTEIBHOCTh B
obmacth (GU3NKA MU AaCTPOHOMHHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyITHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEILHO COCTABJISATH IIJIAH PEIICHUS] PACUETHBIX U KaueCTBEHHBIX
3a7a4, TJIaH BBITIOJHEHUS MPAKTUUYECKOH pabOThI C y4ETOM HMEIOITHUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAITUsIM;

pacmMpsTh paMKd  Y4eOHOro TmpeamMeTra Ha  OCHOBE  JIMYHBIX
MPEINOYTECHHM;

nenaTh OCO3HaHHBIM BBIOOp, apryMeHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHE;
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OLICHMBATh NPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAUIMH B 00JIaCTH
(U3HMKHU, MOCTOSHHO MOBBIMIATH CBOW 0OOpA30BATENbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BIAJ€Th HABBIKAMU I[IO3HABaTEIbHOW pedliekcCuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHU;

UCIIONIB30BaTh TPUEMBI pedIIeKCUU JJIsi OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MHPUHHUMATh PEUICHUSA MO HX
CHIDKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRA,;

IIPUHUMATh MOTHUBBI M AapryMEHTBhl JPYIMX IPU aHaIu3€ pPEe3yIbTaTOB
JESITEIIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce mOCTHXKEHHUS JIMIHOCTHBIX PE3yJIBTATOB OCBOSHHUS TPOTPAMMBI TIO
bu3uke IS ypOBHS CcpeaHero oOmero o0pa3oBaHHUS Yy 00yYarOmMXCS

COBEPIICHCTBYETCS IMOIIMOHAITBHBIH WHTEJUICKT, Ipe/oJararonui
c(hopMHUPOBAHHOCTb:
e CaMOCO3HaHUS,  BKJIIOYAMOIIETO  CIOCOOHOCTh  IMOHUMAaTh  CBOE

AMOIIMOHATIFHOE COCTOSIHUE, BUAETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOM
AMOIIMOHATLHOM cdepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTHh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJaNTUPOBATHCA K
AMOIMOHATBFHBIM W3MEHEHHUSM U TPOSBISATH THOKOCThH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTHBAIIMH, BKIIOYAIOMIEH CTPEMIICHUE K IOCTIKCHUIO 1IN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHWUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWTHIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;
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COIIUAJIBHBIX HAaBBIKOB, BKJIFOYAOIIINX CHOCO6HOCTB BBICTpaI/IBaTB
OTHOLICHUA C ):[pyrI/IMI/I JJYOIbMU, 3a6OTI/ITBCﬂ, HpOHBHHTB I/IHTepeC )41
paspeiiatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VYJIBTATBI

K konmy oOydenuss B 10 knacce mpenaMeTHbIE Pe3yibTaThl Ha YriayOJE€HHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

NOHMMAaTh poJib (U3UKK B  DKOHOMHYECKOH, TEXHOJOTHYECKOH,
DKOJIOTUYECKOW, COLMANBHON W OJTHUYECKOW cdepax AesITeTbHOCTH
YeNI0BeKa, POJb U MECTO (DM3MKHU B COBPEMEHHON HAy4YHOH KapTHUHE MUPA,
3HAUEHUE OIKCATEIBHOM, CHUCTEMATU3UPYIOUIeH, OOBSICHUTENBLHON U
NPOTHOCTHYECKON  QyHKImMA  (Qu3uMdeckod TEOpUM —  MEXaHHKH,
MOJIEKYJIApHOW (DU3MKU M TEPMOIAMHAMHKH, POJIb (GU3UUECKOW TECOPUHU B
dopMuUpOBaHUY TPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA;

pa3nuyaTh YCJIOBHS TPUMEHHMOCTH Mojenell (u3udeckux Ten w
poleccoB (SIBJICHUM): HHEpUHAlbHAs CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TEJIO, MarepuajbHash TOYKa, PABHOYCKOPEHHOE JBH)XEHHE,
CBOOOJIHOE TmajcHue, alCONIOTHO ympyras aegopmariusi, aOCOIIOTHO
yIpyroe u adCOJIFOTHO HEYIIPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, sKUIKOCTH
U TBEPAOIrO (KpUCTAJUIMYECKOTO) Tella, UJeaJbHbIid ra3, TOUCUHBINA 3apsi,
OJTHOPOJTHOE DJIEKTPUUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh M OOBACHATH MEXaHMYECKHE IIPOLECChl U SBICHUS,
UCTOJIb3YysI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHHS, (OPMYJIbl KHHEMATUKU PaBHOYCKOPEHHOTO
IBIDKEHHUS, TpeoOpa3zoBaHusi [anuies A CKOPOCTH M TEpeMelleHus,
3akoHbl HbIOTOHA, MNPUHIUN  OTHOCUTENbHOCTH [ amuies, 3aKoH
BCEMHUPHOTO TATOTEHHsI, 3aKOHBI COXPAaHEHHs] UMITYJIbCa U MEXaHMYECKON
SHEpPruH, CBsI3b PaOOTHl CHJIBI C M3MEHEHHEM MEXaHWYECKON 3Hepruu,
yCIIOBHSI paBHOBECHS TBEPIOTO Tena), MPU ITOM HUCIOIH30BATh
MaTeMaTUYeCKoe  BBIPAKEHHE  3aKOHOB, yKa3plBaTh  yCJIOBHS
NPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: IpeoOpa3oBanuii ["anumnes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHUS HMITyJbCca U
MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;
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e AHAIM3UPOBATH U OOBACHITH TEIJIOBBIE MPOIECCHI U SBIICHUS, UCIIONb3YS
ocHoBHble monoxkeHuss MKT u 3aKkoHBl MOJEKYISIpHOM (U3MKU U
TEPMOJAMHAMUKHU (CBSI3b  JIABJICHUS MJACAJIBHOTO Ta3a Cco CcpeaHei
KUHETUYECKOW JHEPrueu TEIUIOBOrO ABUKEHUS M KOHLEHTPAUHUEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEN KHUHETUYECKOU
SHEpPrueu TEIJIOBOTO JBUYKEHUS €r0 YacCTHll, CBA3b JABJICHUSA HACAIBLHOTO
raza ¢ KOHUEHTpPAIMEd MOJEKYJIl M €ro TeMIEepaTypou, YypaBHECHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHMS HPHEPIHH B TEIUIOBBIX MPOIECCax), MPU ITOM HUCIIOIb30BaTh
MaTeMaTHYECKOe BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
NPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Knaneipona;

e AHAIM3UPOBATH M OOBSCHATH DJICKTPUYECKUE SBICHUS, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJMHAMUKH (3aKOH COXpPaHCHHS
BJIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MMOTSHIIMAJILHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, NPUHUIUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIed, MpU 3TOM YyKa3blBasg yCJIOBUSA NMPUMEHUMOCTH 3akoHa KysoHa, a
TaKXe TMPAKTUUYECKHM BaKHBIE COOTHONIEHMS: 3aKOHbI Oma il ydacTka
Henu W Uil 3aMKHYTOM D3JIEKTPUYECKOW menu, 3akoH Jlxoyns—JleHna,
npasuia Kupxroda, 3akonsr @apajnest 1ist 3JeKTpoIn3a);

e OIKCHIBaTh (PUBMYECKHUE MPOIECCHl U SIBJICHHS, HCIOJIL3YS BEIMYHHBI:
IIEpEMEIIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TE€JIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbl, JIaBJICHWE, MOTEHIMAJIbHASI JHEPTUsl, KUHETHUYECKas
DHEPrus, MeXaHW4yecKas JHeprus, padora CHIBI, LEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CWia YHNPYTrOCTH, CHJa TPEHHUS, MOIIHOCT,
SHEPrus B3aMMOJCUCTBUA Tena ¢ 3emuéii BOMM3M €€ IMOBEPXHOCTH,
SHEPrus ynpyrou jgedopMandd MNPYKUHBI, KOJIHMYECTBO TEIJIOTHI,
aOCoJIFOTHAsT TeMIepaTrypa Teja, padoTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEpPrus HWJCaTbHOTO OJHOATOMHOIO rasza, paboTa WHJACaJIbLHOIO Trasa,
OTHOCHUTENIbHAsA BIAXHOCTh Bo3Ayxa, KIIJ[ waeampbHOro TEIIIOBOTO
JIBUTATEJISI; SJIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTh 3JICKTPUYECKOTO TIOJIA,
HaNpPsOKEHHOCTh TMOJISI TOYEYHOTO 3apsjla WM 3apshKeHHOro Iapa B
BAKYYME W B JMUAJIEKTPUKE, IMOTEHUHMAT JJCKTPOCTATUYECKOrO TOJIs,
pa3HOCTh  TMOTEHIMAJIOB,  JJEKTPOABHXKyIIas  CHJIa, CHJIa  TOKa,
HanpsDKEHUWE, MOIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTh IJIOCKOTO
KOHJEHCATOpa, CONPOTHUBICHUE Yy4YacTKa LENH C MOCJIEI0BATEIbHBIM H
MnapajuieIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUS IJICKTPUUECKOTO OIS
KOHJICHCATOPA;
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OOBSACHATH  OCOOEHHOCTM  MPOTEKaHUs  (PU3NYECKUX  SIBJICHUM:
MEXaHWYECKOE JIBIDKEHUE, TEIJIOBOE JBUKEHHUE YacTHUIl BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHHUE, nuddys3us, ucnapeHue,
KUTICHUE U KOHJCHCAIIUSI, TUTABJICHUE U KPUCTAIIN3AIIMS, HAIPABICHHOCTh
TEIJIOTNIEpeIaun, IEKTPU3AIUs Te, SKBUIIOTEHIIUATIBHOCTh MOBEPXHOCTU
3apsHKEHHOTO TTPOBOTHUKA;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMUYUHBI OT
JIPYrol ¢  UCIOJB30BAaHUEM  NPSIMBIX  U3MEPEHUN, TP  ITOM
KOHCTPYUPOBAaTh YCTaHOBKY, (UKCUPOBATh PE3yIbTaThl MOJYYECHHOUN
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TpadUKOB C Yy4E€TOM
a0COJIFOTHBIX MOTPEITHOCTEH M3MEPEHUH, JIeNIaTh BBIBOJIBI 10 pe3yJibTaTam
UCCJIeI0BAHUS;
IPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3UYECKUX BEIMYUH, TPU OTOM
BLIOMPATh ONTUMAJIBHBIM METOJI W3MEPEHUs, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPCHUM;
IIPOBOJIUTH OIBITHI 10 TIPOBEPKE MPEJIONKEHHON TUIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIYYCHHBIE PE3yNbTAaThl W JENaTh BBIBOJ O CTAaTyce MpPeasIOKEHHON
TUIOTE3bI;
coOmro1aTh MpaBmiia 0€30MacHOr0 TPy/Jaa MPH MPOBEACHUHN HCCIEIOBAHUN
B paMKax y4eOHOro JKCIIEpUMEHTa, TpakKTUKymMa U  y4eOHO-
UCCIIEIOBATEIbCKOM W TIPOEKTHOW JEATEIBHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB 1 JJa00PaTOPHOTO 000PYIOBAHUS;
peumaTte pacy€THBIE 3aJadyd C SBHO 33JaHHOM M HESBHO 3aJaHHOMU
¢duznuecko MOJEIbI0: HA OCHOBAaHWMU aHAIW3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckoil MojaenH, OTBeyarolield TpeOOoBaHWAM 3ajayd,
OpUMEHSITh  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThl
du3nuecknx TEOpUH MPHU MCTOIB30BAHMM MAaTEMaTUYECKHX METO0B
peuieHus 3a/1a4, NPOBOJUTh PaCUEThl HA OCHOBAHUU MMEIOIINXCS JAaHHBIX,
aHAJTU3HPOBATH PE3YJbTaThl U KOPPEKTHUPOBATH METOMbl PEIICHUS C
Y4€TOM MOJYYEHHBIX PE3YIbTATOB;
pemiath KadyecTBEHHBbIC 3aJaud, TpeOylolmue MPUMEHEHUS 3HAHWA W3
pPa3HBIX Pa3JeiIoB Kypca (PU3MKHU, a TAKKE UHTErPAllMKM 3HAHUUN U3 APYTUX
IpPEeAMETOB E€CTECTBEHHO-HAYYHOr0 IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY pACCYKJICHUI C OMOPOI HA U3yUYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3nuecKkue sBJICHHUS;
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WCIIONB30BaTh TEOPETUYECKUE 3HAHHUS [UJIsI OOBSICHEHHS OCHOBHBIX
MPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
Y TEXHOJIOTHYECKHUX MPOIECCOB;
NPUBOANTH TPUMEPHI BKJIaJa POCCUHUCKHX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOLIECCOB OKPYKAIOILIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;
aHAJIM3UPOBATH M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTENFHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TIPOIECCAMH, C
TIO3HIINIA SKOJOTHYECKON Oe30MacHOCTH, MPEACTABICHUHA O PAIlMOHATIBHOM
IPUPOJIOTIONH30BAHUH, & TaK)KE Pa3yMHOM HCIOJIB30BAaHUH JTOCTIKEHUMN
HAayKH W TEXHOJIOTUW /I JalbHEHIIEero pa3BUTHUS YEJIOBEUECKOTO
00I11eCTBa;
NPUMEHSTh pa3IMyHbIe CIIOCOOBI paboThl ¢ mH(popManuen (usrmgeckoro
COJIEp)KaHUsI C HCIOJb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTH, TIPA 3TOM HCTOJIh30BaTh COBPEMEHHBIE HH(DOpPMAIIMOHHBIC
TEXHOJIOTUM JJIsI TIOWCKA, TIEPEepabOTKHM W TIPEIbSIBICHUS Y4eOHOU U
HaY4YHO-TIOMYJISIPHOW WH(GOPMAIIUHU, CTPYKTYPHUPOBAHUS U MHTEPIPETAIIUU
UHPOpPMAIK, TOTYyYSCHHOW W3 pPa3IMYHBIX HMCTOYHHUKOB, KPHUTUYCCKU
aHAIM3UPOBATh  TMONy4YaeMyr  uWHOpMammi W OICHHWBAaTh &
JOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHWH, TaK M Ha OCHOBE
aHaJlM3a NCTOYHUKA WHPOPMAITUH;
TPOSIBIISITH OpTraHHU3AIMOHHBIC 17} NI03HABATEIbHBIC YMEHUS
CaMOCTOSITEILHOTO ~ NMPHOOPETEHUS HOBBIX 3HAHWH B  Ipolecce
BBITTOJTHEHUSI TPOSKTHBIX U YU4eOHO-UCCIEA0BATEIBCKUX PadoT;
paboTath B TPYIIE C KCIIOJTHCHUEM pa3IMYHBIX COIHMAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIbI, PAIIHOHATHHO PACTIPEACIIATE JACITCIHLHOCTh
B HECTAHJAPTHBIX CUTYallMsAX, aleKBaTHO OLICHHWBATh BKJAJ KaXJOTO M3
YYaCTHHUKOB I'PYIIIbI B pEHICHUE pacCMaTpUBaeMoOl MPOOIIeMBl;
OPOSIBIATH MOTHBAIMIO K Oynylield npodecCHoHaIbHON AEITEIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUIECKOTO TTPODHIIAL.

K koniy oOyuenuss B 11 knacce mpenMeTHbIE Pe3yibTaThbl Ha YriayOJEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

MOHUMATh POJb (PU3NKK B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
COIMAJIEHON M ATUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
GU3UKM B COBPEMEHHOW HAyYHOM KapTHUHE MHUpPA, POJib ACTPOHOMHUHU B
MPAKTUYECKOM  JIEITEIbHOCTH YEJOBEKAa W  JAJBHEHIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE ONMUCATEIILHOW, CUCTEMATU3UPYIOLIEH,
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OOBSCHUTEIBHON M MPOTHOCTUYECKON (yHKUUN (PU3MYEecCKoil Teopuu —
ANEKTPOANHAMUKH, CIELUATbHON TEOPUH OTHOCUTENBHOCTH, KBAHTOBOW
¢u3uku, poiab (GU3MUECKO Teopuu B (POPMUPOBAHUHU MPEACTABICHUN O
¢u3znueckol KapTUHE MHpa, MeCTO (U3UUECKOW KapTHHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O IPUPOJE;

e pa3nuyYaTh YCIOBHUS TNPUMEHUMOCTH Mojened (U3MYEeCKUX Teln H
OPOLECCOB (SBJICHUN): OJHOPOAHOE DJIEKTPUYECKOE U OJHOPOIHOE
MarHUTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUsl, MATEMAaTUYECKUN MasiTHUK,
UjeadbHbIN TPYKUHHBIM MasTHUK, TapMOHUYECKHE BOJHBI, UJCaTbHbIN
Kosie0aTebHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

e pa3nuyarTh yclOBUA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJTU3UPOBATh U OOBSACHATH JJIEKTPOMATHUTHBIE MPOIECCH W SIBICHMUS,
UCIIOJIb3YsS OCHOBHBIC TIOJIOKEHUS W 3aKOHBI D3JEKTPOJIMHAMUKU U
CIEUUAIBHOW  TEOpUM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsiia, cuiaa Awmmnepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOW  MHAYKUMHM, TnpaBwio  Jlenma, cBa3p  DJC
CAMOMHIYKIIMM B DOJEMEHTE JJIEKTPUYECKOW IEeNu CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  ITOCTyJaThl  CHEUHAIBHOM  TEOpHH
OTHOCHUTEJIbBHOCTH DUHILTEWHA);

e QAHAJM3UPOBAThH U OOBICHATH KBAHTOBBIE MTPOILIECCH] U SIBJICHUS, UCIIONIb3YSI
MOJIOKEHUsSI ~ KBaHTOBOW  (Gu3MKKM  (ypaBHeHHME  DWHINTEWHa A
doToaddexra, mEepBBII W BTOPOHM TOCTyJdaThl bopa, mpuHIKAI
COOTHOIIIEHHS HeompenenéHHocre ['elizenOepra, 3aKOHBI COXpaHCHHS
3apsAI0BOTO M MAacCOBOTO YHCEN M SHEPIUU B SIACPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOTO pacnajia);

e OMNUCHIBaTh (PU3MYECKHE MPOLECChl U SIBICHUSA, HUCHOJIb3Ysl BEITUUYUHBIL:
HANpsLDKEHHOCTD 3JEKTPUYECKOr0 MOJIs, MOTEHIMAN 3JIEKTPOCTATHYECKOIO
NoJIsl, Pa3HOCTh TOTEHUMAJOB, SJEKTPOJBIKYIIAsA CuUlIa, WHIYKIHSA
MarHUTHOTO TOJSl, MarHUTHBIM TMOTOK, cuja Amnepa, UHIYKTUBHOCTbD,
ANEKTPOABUAKYIAS CUJa CAMOMHAYKIHUHU, SHEPrus MArHUTHOTO MOJs
IPOBOJIHMKA C TOKOM, PEISATUBUCTCKUI HWMITYJIbC, IIOJHAs SHEPrus,
SHEPrus NOKOSI CBOOOJHOM 4YacCTULBI, DHEPrUs M HMIIYJIbC (DOTOHA,
MacCOBO€ YMCIIO U 3apsl A]1pa, SHEPIHs CBS3H s1pa;

e OOBSACHITH  OCOOCHHOCTHM  MPOTEKaHUs  (U3UYECKUX  SIBJICHUM:
AJIEKTPOMArHUTHas UHAYKIWS, CAMOMHAYKIINS, pe30HAHC, UHTep(epeHIus
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BOJIH, Jaudpakius, AUCHEPCHUs, I[IOJHOE BHYTPEHHEE OTPaKCHHUE,
dotoanektpuueckuii 3pdext (potorddext), anbdpa- u Oera-pacmabl
saiep, raMMa-u3inydeHue sjaep, (U3NYECKHe MNPUHIUIBI CIEKTPaIbHOTO
aHanu3a u padoThl Ja3epa;

e OIpeeNsaTh HaNpaBJICHUWE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

e CTPOUTH MU300paKEHUE, CO3/1aBAEMOE IOCKUM 3€pPKaJIOM, TOHKOU JTUH30M,
U PaCCUUTHIBATh €r0 XapaKTePUCTUKH,

e TMPUMEHSTH OCHOBOIIOJATAIONIME ACTPOHOMHUUYECKUE TOHSATHS, TEOPUH U
3aKOHBI  JIJI1 aHalm3a UM OOBSCHEHUS (U3UYECKUX IMPOIIECCOB,
MPOUCXOANINX B 3BE3/IaX, B 3BE3AHBIX CHCTEMax, B MEKIraJlaKTUUEeCKOMH
cpene; ABMKEHUSI HEOECHBIX TeJ, IBOJIFOIMHU 3BE3/ U BeeneHHo;

e TMPOBOJAUTH MCCJIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHUH, IPU HOTOM KOHCTPYHPOBATH
YCTAaHOBKY, (UKCHpOBaTh pE3yJbTaThl TMOJYYCHHOW  3aBHCHUMOCTH
¢u3nueckux BEJIMYMH B BHAE TpaduKOB C y4€TOM aOCONIOTHBIX
NOTPEIIHOCTE  M3MEPEHUW, JenaTh  BBIBOABI MO  pe3yjibTaTaM
UCCIIEJOBAHNUS;

e TMPOBOJIUTH KOCBEHHBbICE H3MEPEHHUS (U3NYECKUX BEIMYHMH, IMPU OSTOM
BBIOMpATh ONTHUMANbHBIA METOJ HM3MEPEHHs, OIEHUBATH aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;

e TMPOBOAUTH OMNBITHI MO MPOBEPKE MPEAIOKEHHON TMIOTE3bI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTAaHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHbIE PE3YyJbTaThl W J€JaTh BBIBOJ O CTAaTyCE€ MPEIJIOKEHHON
TUIIOTE3BI;

e OIKCHIBATH METO/BI IOTYUYECHHS] HAYYHbIX ACTPOHOMUYECKUX 3HAHUN;

e coOmonaTh MpaBuia 6€30MacHOr0 TPy/ia MPHU MPOBEACHUN HCCIICJOBAaHUMN
B paMKax Yy4YeOHOro J3KCIIEpUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIEN0BATEIbCKOM M TIPOECKTHOM JEATEIbHOCTU C HCIOJIb30BAHUEM
U3MEPUTEITBHBIX YCTPOICTB U J1a0OPaTOPHOTO 00OPYIOBaAHHS;

e pemarb pacuy€THbIC 3aJayd C SBHO 3aJaHHOM W HEABHO 3aJlaHHOU
¢u3nueckol MOJENbIO: HAa OCHOBAaHWM aHAlM3a YCJIOBHUS BHIOWPATH
dusnueckre MOJENH, OTBEYAIOIINE TPEOOBAHMIM 3a7a4d, MPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJAThl (U3UYECKUX TEOPUH
MpU  HUCIOJIb30BAHMM MaTEMaTUYECKUX METOJOB pelIeHus 3ajaad,
MPOBOJIUTH PACUETHl HA OCHOBAHUM MMEIOIINXCS TaHHBIX, aHAIU3UPOBATH
pe3yAbTaThl U KOPPEKTUPOBATH METOJIbI PEHICHUS C YYETOM IMOTYyUYECHHBIX
pPE3yIbTATOB;
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e pelaTh KadyeCTBEHHbIE 3a/laud, TpeOyrolue NPUMEHEHUs 3HaHUU U3
pa3HbIX pa3JeioB Kypca (PU3MKH, a TaKKE UHTErPALMH 3HAHUM U3 IPYTUX
OPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJAa: BBICTPAUBATH JIOTHYECKYIO
LENOYKY PacCyKJIE€HUM C OMOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3HYECKHE SIBICHUS;

e HCIIOJNIb30BaTh TEOPETUUYECKUE 3HAHMUS i1 OOBSICHEHUS OCHOBHBIX
OPUHLMIIOB pabOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTMYECKUX MPOIECCOB;

e IMPHUBOJUTH MNPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKW, B OOBSICHEHUE MPOILIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJU3UPOBATh U OLEHUBATH MOCIEJCTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESTEIbHOCTH 4YeJIOBEKa, CBSA3aHHOM € (PU3MYECKUMHU TMpolleccamMu, C
MO3UIUHI HKOJIOTHYECKON 0€30MacHOCTH, MPEACTABICHUH O PAIMOHATIBHOM
IPUPOIOIIOIH30BAHNHU, @ TAKXKE€ PA3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUMN
HAyKd M TEXHOJOTWH i JajdbHEHIIero pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

e IPUMEHATH pa3iMyHble CcIOCOOBI paboThl ¢ MHPOpMaIUe (U3NYECKOro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUH, IpPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMaLMOHHbIE
TEXHOJIOTUM JJI IIOUCKA, MEepepabOTKHM U NpeabsBICHUS Y4eOHOU u
Hay4YHO-IOMYJISIPHOM MH(pOpMaluu, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
UHpOpMAIMK, TOJYyYEHHOW M3 pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyro  HMH(OpManMiO UM OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HaHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIUH;

e IMPOSIBIATH OpraHU3alMOHHBIE " II03HABATEIIbHBIC YMEHUS
CaMOCTOSITEJIbHOTO ~ NPHOOPETEHHs HOBBIX 3HAHUM B IIpolecce
BBITNIOJIHEHUS IPOEKTHBIX U YU4EOHO-UCCIEA0BATEILCKUX PadoT;

e paboTaTh B TpYIIE C HCIOJHEHUEM pAa3JIMYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBATh Pa0OTy IPYIIIbI, PAMOHAIBHO PACIPENEATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBAaTHO OLICHUBATh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pACCMaTPUBAEMOM IPOOIIEMBI;

e TPOSBIATH MOTHBALMIO K Oynymield npodecCHoHaIbHON AEITEIbHOCTH 110
CHEHMATBHOCTAM (PU3UKO-TEXHUUECKOTO POQUIIS.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoabubie | IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pasznen 1. HAYYHBIV METO/ ITIO3HAHUSI ITIPUPOIbI
1.1 Hayunb1ii MeTO1 MO3HAHUS TPUPOIBI 6 bubamorexa LOK
' i 8 " Ee https:/m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21| Kumemarixa Fo . https:/m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOTO Tea 5 1 Eubmorexa HOK
https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA
bu6mmoreka [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps://m.eds0o.ru/f16b68d7
32 TepmoanHamuka. TennoBble MalIuHbL 20 1 bubnuoreka [IOK
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https://m.edsoo.ru/f16b68d7
33 Arperartnble cocTosiHus BemecTBa. da3oBbie 14 | bubnuorexa [JOK
' IIEPEXOIBI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nea 4. DJIEKTPOJINHAMUKA
bubmmoreka [IOK
4.1 6) 24 1
FICKIpHHCCROE Tofe https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
4.2 I1 i i 24 1
OCTOSHREIH STCKIPEE S Ok https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
4, T 6
. OFIL B PASTIHAHR EPSIFR https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. ®U3HUYECKHAN MPAKTUKYM
. bu6mmoreka [IOK
1| Puareckii npakTHi - ‘ 16 hitps://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
10
Peseparoe Bpeus https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOJIUHAMUKA
1.1 MarunuTHO€ ToJIe 14 brbmmorexa [TOK
https://m.edsoo.ru/39859¢f1
bu6moreka [IOK
1.2 1 1
MCKTPOMATHHTHAS HAY KA . https://m.edsoo.ru/39859¢f 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUA U BOJIHBI
bu6moreka [IOK
2.1 Mexannyeckue KoJieOaHus 10 hitps://m.edsoo.ru/39859f 1
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 bubmmorexa [TOK
https://m.edsoo.ru/39859¢f1
)3 MexaHW4ecKue U JIEKTPOMArHUTHBIC 10 | bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/39859f1
bubnuoreka [JOK
2.4 Onika 2 I https://m.edsoo.ru/39859¢f1
Wroro no pazgeny 60
Pa3aen 3. OCHOBBI CIIEIITMAJIbBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 Ocnoeer CTO 5 1 Bubamoreia [OK
https://m.edsoo.ru/39859%f1
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Hroro no pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynnsipHO-BOJTHOBOH Ayaln3m 15 bubmmorexa [TOK
https://m.edsoo.ru/39859¢f1
bubmmoreka [{OK
4.2 o 5
vsHia aToma https://m.edsoo.ru/39859¢f1
43 @du3rKa aTOMHOTO S/Ipa U 3JIEMEHTapPHBIX 5 bubnuoreka [JOK
' 4aCTUI] https://m.edsoo.ru/39859¢f1
Hroro mo pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DJIEeMEHTHI aCTPOHOMHUU U acTPO(PHU3UKH 12 bubmorexa OK
https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 12
Paznen 6. PU3HUYECKHUIN MPAKTUKYM
6.1 Du3nYeCcKUil MPaKTUKYM 16 16 bubmorexa HOK
https://m.edsoo.ru/39859¢f1
Wroro no pazgeny 16
Pazpen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanusa 1 0000I1IeHne
71 MPEAMETHOTO COJIEP>KaHMs U OIbITa 15 bubnunoreka [JOK
' NeSITeNbHOCTH, IPHOOPETEHHOTO MPU https://m.edsoo.ru/39859f1
n3yueHuu kypca ¢usuku 10 — 11 kmaccos
Hroro no paszneny 15
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PesepBHOE Bpems

10

bu6mmoreka [{OK
https://m.edso0o.ru/39859¢f 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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IHOYPOYHOE IIVIAHUPOBAHHUE

e-mail: soch36 @eduekb.ru

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bceero u3ydyenusi | oOpa3oBaTesibHbIE
padoThI padoTsbl

pecypcsl
®duszrka — pyHIaMeHTaJIbHas HayKa o | bubnuoreka [JOK
IIpUpO e https://m.edsoo.ru/1beef346
Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIeI0BaHUS PU3NYECKUX SBJICHUN https://m.edsoo.ru/3a7fde29
OKCIEPUMEHT U TEOPUS B MPOLIECCE

bu6mmoreka [IOK
no3HaHus npupoapl. Habmonenne u 1

https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (hU3HKE
Crioco06b1 u3MepeHus PU3NIECKUX 1 bubnuoreka [JOK
BEIUYUH https://m.edsoo.ru/ca2def03
AGCOIIOTHAS M OTHOCUTEIbHAS
MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmmorexa [TOK

P P https://m.edsoo.ru/7f18fda3

BEJINYUH
MopenupoBanue B ¢pusuke. Ponb u
MecTo (GU3UKH B OPMUPOBAHUH | bubnunoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU EATEIbHOCTH JIIOACH
Mexanuueckoe apuxenue. Cucrema
orcueta. OTHOCUTEIIHLHOCTD | bu6mmoreka [JOK
MEXaHMYECKOIo ABMKEHHUs. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4l MEXaHUKHU
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Paguyc-BekTop MarepualibHOM TOUKH,

2 €ro MPOEKIUH Ha OCU KOOPJUHAT. | bubnuorexa [JOK
Tpaekropus. [lepemenienue. CKopocCTb. https://m.edsoo.ru/30a108a5
Nx npoekiuu Ha 0OCH KOOpAWHAT
PaBHOMEpPHOE ITPsAAMONIMHEHOE

9 nBuxkeHue. ['paduyeckoe onvcanue | bubnnorexa [JOK
PAaBHOMEPHOTO IIPSMOJIMHEUHOTO https://m.edsoo.ru/89ba7190
JBKECHUS

10 CrioxxeHue nepeMeeHnii 1 CKOPOCTEN. | bubmuorexa [JOK
Pemenne 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHas CKOPOCTb. Y CKOPEHHUE. | bubnuoreka [IOK
[IpsimonrHENHOE TBUKEHUE C https://m.edso0.ru/a99549a7
IIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSAMOJIMHEHHOTO JIBUKEHUSI C 1 bubamorera LHOK

https://m.edsoo.ru/b7560bbf
[IOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe majieHre. Y CKopeHue

13 CBOOOIHOTO ITaJIEHU. 3aBUCUMOCTD | bu6mmoreka [JOK
KOOPAUHAT, CKOPOCTU, YCKOPEHUSA OT https://m.edsoo.ru/f738109¢
BpEMEHU U UX rpaduKu

14 JIBmxeHue Tesa, OpOIISHHOTO MO/ | bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe npuxenue. [IBuxenne

s 10 OKPYKHOCTH. YTJIOBasi U JIMHEWHAs | bubnuoreka [IOK
ckopocts. [lepuoa u yacrora. https://m.edsoo.ru/33196fbe
LleHTpOoCTPEMUTENBHOE U TTOJIHOE
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YCKOpEHHE

16 KonTtposnsHas paboTa o teme | | bubmmoreka [IOK
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
IIepBs1ii 3ak0H HproTOHA.

17 NHeprnanpHbIe CUCTEMBI OTCYETA. | bubnnorexa [JOK
[Tpunun oTHOCUTENBHOCTH | anmumnes. https://m.edsoo.ru/5a9%4a64
HeuneprinansHbie CUCTEMBI OTCUETA

13 Cuna. PaBHoielicTBytOIIas cuJa. | bubnuorexa [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837

19 B3anmopericteue Ten. Tpetuiil 3akoH 1 bubmuotexa [JOK
HrroTona https://m.edsoo.ru/57dba505
[IpuHnun cynepnosunuu cui. Pemenue

20 3ap aqL:{a I }I’/IHMSHeHI/I: 3aKOHOB 1 bubmorexa OK

8 P https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMHUPHOTO TATOTCHUSI.
N bu6mmoreka [JOK
21 DKBUBAJICHTHOCTh I'PABUTALIMIOHHON U 1
. https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl

2 Cuita TSKeCTU U YCKOpPEHHE | bubnuoreka [JOK
CBOOOIHOTO ITaICHUA https://m.edsoo.ru/22757f26
JIB>xeHne HeOECHBIX TEI U MX

73 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas | bubnuorexa [IOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

bu6mmoreka [JOK
24 Cuna octH. 3akoH ['yka. Bec Tena 1
yipyr y https://m.edsoo.ru/0ae2cd84
b K

25 Cuna tpenus. [Ipupoaa u BuabI cun 1 nommorexa O

https://m.edsoo.ru/1fa86499
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TpeHus. JIBUKEHHE B KUIKOCTH U rase ¢ https://m.edsoo.ru/2cb29676
Y4ETOM CHJIbI COIIPOTHUBIICHUS CPEJIBI
26 Jasnenue. ['mapocrarnyeckoe | bubnuorexa [JOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEIIO. bubnuoreka [JOK
27 [TocTynarensHOE U BpalaTesbHOE 1 bubnuorexa [JOK
JIBUJKEHUE TBEPJOTO Teja https://m.edsoo.ru/2b95d57¢e
)3 MOMEHT CHJIbI OTHOCUTEIBHO OCH | bubmmoreka [{OK
BpameHus. [1nedo cuisl https://m.edsoo.ru/653d3459
CrnoxeHnue cuil, IPUIIOKEHHBIX K
29 TBepaOMYy Teny. LleHTp TsxecTu Tena. 1 bubnuoreka [IOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. https://m.edsoo.ru/9aa79a7d
Bunasl paBHoBecHs
bubnuoreka [IOK
30 Pemenue 3agau 1 1
https://m.edsoo.ru/dclcaacO
31 KonTtponbHas padoTa o teme | | bubnuoreka [JOK
"Ilnunamuka. Cratuka TBepaoro teia'" https://m.edsoo.ru/9f5a574c¢
Nmnynbc maTepuaabHON TOUYKH,
0 CHUCTEMBbI MaTepUaIIbHBIX TOUEK. LIeHTp | bubnuoreka [JOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABMKEHUU LEHTPA Macc
NmMnynbe cuiibl 1 U3BMEHEHUE UMITYJIbCa
bubmuoreka [JOK
33 Tena. 3aKOH COXPaHEHMsI UMITYJIbCa. 1
https://m.edsoo.ru/13f0a221
PeakTuBHOE nBMXKEHUE
MoMeHT uMIrysibca MaTe€pUAIILHON
bu6mmoreka [JOK
34 To4kKU. [Ipencrasienue o coxpaHeHUn 1
https://m.edsoo.ru/d6532eb9
MOMEHTAa UMITYJIbCA B IIEHTPAIbHBIX
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TOJISAX
bubnuorexa [JOK
35 Pemrenue 3amau 1 1
https://m.edsoo.ru/f7706d63
PaboTa cuibl Ha MajJOM U Ha KOHCYHOM
36 nepemenienuu. ['padpuueckoe | bubnuoreka [JOK
IpesicTaBieHne paboThl CUIIBI. https://m.edsoo.ru/913974¢c7
MOoOITHOCTH CHUJIBI
Kunernueckas sneprus. Teopema 00
" bubmuorexa [JOK
37 W3MEHEHUN KUHETUYECKON YHEPTUU 1
. https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[TorenmanpHBIC U HETIOTCHITHATBLHEBIC
38 cunbl. [TorenunanbHas sHeprus. Bropas 1 Bubnmorexa [IOK
i " prits. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbst KocMHuUecKas CKOPoCThb. CBA3b
paboTHl HEMOTEHITUATIBHBIX CHIT C
39 W3MEHEHUEM MEXAaHUYECKOU YHEPTUn 1 Bubnmorexa [IOK
P https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpPaHECHUS
MEXaHUYECKOW SHEPTrUun
Ynpyrue u He 1€ CTOJIKHOBEHHS.
Py e 3 bubmuoreka [JOK
40 YpaBHenue bepHyiuuy 1 ueanbHON 1
https://m.edsoo.ru/f30f43b6
YKUJIKOCTH
A1 KonTponbHas paborta no teme "3aKoHbI | | bubnunorexa [JOK
COXpaHEHUs B MexaHuKe" https://m.edsoo.ru/474e7c4a
PazBuTHe npencTaBieHnil 0 IPUPOJIE
P Prp bubmuoreka [JOK
42 ter1oTbl. OcHOBHBIE MoJI0keHust MKT. 1
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABUKEHHE
43 CrtpoeHue ra3000pa3HbIX, )KUJIKUX U 1 bubnmnoreka [JOK
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TBEPABIX TEJN. XapakTep JABUKEHUS U https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHUS YACTHUI] BEIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).
bubmmoreka [{OK
44 KonnuectBo BemecTBa. [locrossanas 1
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemnoBoe paBHOBeCHE. | bubnuorexa [JOK
[IIxana Henbcus https://m.eds00.ru/0070d493
bubmmoreka [{OK
46 Pemenue 3ana 1
HHICHHE Saat https://m.edsoo.ru/1531aba5
b K
47 Wneanpuerit ra3. I'a3oBbIe 3aKOHBI 1 nomotexa O
https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenpaeneeBa-Knanelpona. | bubnuoreka [IOK
Pemrenue 3agau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3akoH | bubnuoreka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
50 H3omporiecchl B UjieaqibHOM rase ¢ | bubnuoreka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BeEIleCTBaA https://m.edsoo.ru/68878d51
I'paduueckoe npencraBineHue
pad bl bu6mmoreka [JOK
51 M30IIPOLECCOB: U30TEPMA, U30X0Pa, 1
https://m.edsoo.ru/1344327b
n3obapa
bub OK
52 Ocnosnoe ypaBHenue MKT 1 nomorexa 1
https://m.edsoo.ru/c8094721
b K
53 Pemenue 3amau 1 nommoreka O
https://m.edsoo.ru/10265a05
CBs13b a0COJIOTHOM TeMmepaTypsl
54 TEPMOJIMHAMUYECKOU CUCTEMBI CO 1 https://m.edsoo.ru/c38af875
CpEeIHEH KUHETUYECKON dHEPruen
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MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUS
€€ JacTuil

55 O06o01IeHne U cucTeMaTr3aus 3HaHU ! 1 bubnuoreka [JOK
o teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8

56 KonTponsHas padorta no teme "OCHOBBI | | bubnnorexa [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonHaMmudeckas cuctemMa. 3ajiaHue
BHEIIHMX ycnoBui uis T/l cucreMsl.

57 Bremnue 1 BHyTpeHHUE TapaMeTpBI. 1 bubnuoreka [IOK
[Tapametpsl T/] cuctemsl kak cpenHue https://m.edsoo.ru/5{8d38a3
3HAYCHHS BEJTUYUH, OTTUCHIBAIONIUX €€
Ha MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHAMUKH.

bu6mmoreka [IOK
58 CamornpousBoJibHas penakcarus T /] 1
https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO
Mogenb uieanbHOTO ra3a B
bu6mmoreka [JOK
59 TEPMOJIMHAMUKE. Y CIIOBUSA 1
. https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TOM MOJIEIHN

60 VYpaBuenue MenpeneeBa-Knanelipona u | bubnuoreka [JOK
BbIpaKEHUE /JIs1 BHYTPEHHEHN 3HEpruun https://m.edsoo.ru/bal178d0
Bripaxkenue 1Jig BHyTpeHHEH 3HEprun

61 0JIHOATOMHOT'0 UEAJIbHOIO ra3a. 1 bubnunoreka [JOK
KBazucrarnueckue u HeCTaTUUECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DnemeHTapHas paboTa B

bu6mmoreka [JOK
62 TepMoOAMHaMMKe. Beruucnenue paboTel 1
https://m.edsoo.ru/741d5738
o rpaduky mpoiecca Ha pV-
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TUarpaMme
Tennonepenada kak cnoco0d U3MEHEHUs
. bubnuorexa [JOK
63 BHyTpeHHei suepruu T/l cuctemsl 6e3 1
https://m.edsoo.ru/3d734561
COBepIIECHUS pabOTHI
64 KonBekuus, TEmIOnpoBOIHOCTD, | bubmmoreka [{OK
HU3IIyYECHUE https://m.edsoo.ru/157b54cd
KonnuecTBo TemnoThl. TenmoéMKoCcTh
65 Tena. Y IenbHas U MOJISIpHAst | bubnuorexa [JOK
TEIIOEMKOCTH BeIlecTBa. Y IeabHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOTIIIMBA
66 Pacuér xonuuecTBa TEMIOTHI TPU 1 bubmuorexa [JOK
TerJionepeaaye https://m.edsoo.ru/1db5ad4e
67 [Tonsarue 06 anrabaTHOM TIpoIIECcCe. | bubnuoreka [IOK
[TepBrIil 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonnuecTBo TemioTs u paboTa Kak
. bu6mmoreka [JOK
68 MEpbl U3MEHEHUSI BHYTPEHHEW SHEPTUU 1
https://m.edsoo.ru/b047alcd
T/l cucremsbl
BTopoii 3ak0oH TepMOAMHAMUKY TS
69 PaBHOBECHBIX U HEPABHOBECHBIX | bubnuoreka [JOK
nporieccoB. HeoOpaTumocTh https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOLIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMJIOBBIX | bu6mmoreka [JOK
mamuH. KT https://m.edsoo.ru/2e¢945513
71 MaxkcumanbHoe 3Hauenue KIT. Iukn | bu6mmoreka [JOK
Kapuo https://m.edsoo.ru/fe3857b9
72 Pemenue 3amau 1 bu6mmoreka [JOK
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https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCIIEKThI
73 HUCIIOJIb30BAHUS TEIJIOBBIX JBUTATEIICH. | bubmmoreka [{OK
TennoBoe 3arps3HEHUE OKPYKAKOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
bubnuoreka [JOK
74 Pemrenne 3amau 1 1
https://m.edsoo.ru/c8c70432
O06o01enre U cucTeMaTru3aus 3HaHU
" bubmuorexa [JOK
75 o teme "Tepmonunamuka. TemnoBsie 1
" https://m.eds00.ru/28d62b3f
MaIlTAHBI
76 KonTponbHas pabota o teme 1 | bubnuoreka [IOK
"TepmoauHamuka. TennoBele MalInHb!" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue U KOHIECHCAIHA.
poobp bu6mmoreka [IOK
77 Hcnapenue u kumnenue. Y aenbHas 1
https://m.edsoo.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
HacpliienHbie 1 HEHACHIIIEHHBIE MTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH
Y JIaBJICHUS HACBIIIEHHOTO Tapa OT
P bu6mmoreka [JOK
78 TeMIepaTypbl, UX HE3aBUCUMOCTh OT 1
. https://m.edsoo.ru/f5¢17d02
00bEMa HACBIIIIEHHOTO TIapa.
3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS OT
JTABJICHUS B )KUJAKOCTH
79 BrnaxxHocts Bo3nyxa. AGCOIIOTHAS U | bubnuoreka [IOK
OTHOCUTEIbHASA BIAXKHOCTH https://m.edsoo.ru/30ebbb79
bubnunoreka [JOK
80 Pemrenue 3agau 1
A https://m.edsoo.ru/18e95ff3
81 TBépnoe teno. Kpucrammueckue u 1 bubnuoreka [IOK
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amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB https://m.edsoo.ru/20a88a03
KpUCTAJIIIOB
[liaBneHue U KpUCTATUIU3 AU
bubmmoreka [{OK
82 VY nenbHas TEIUIOTA MIJIABICHUS. 1
https://m.edsoo.ru/6ee91e9f
CyO6numariust
edopmanmu TBEPAOTO TENA.
Aegop P bubmmoreka [{OK
83 Pactsoxenue u cxxarue. Cnpur. Moayinb 1
. https://m.edsoo.ru/dalaab10
IOwura. Ilpenen ynpyrux nedopmannii
TermmoBoe pacmmpeHue KUIKOCTEN U
i bubmuorexa [JOK
84 TBEPABIX TEN. AHTAPMOHHU3M TEIJIOBBIX 1
. https://m.edsoo.ru/7baSedf2
KoJIeOaHMI YaCTHII BEIIECTBA

25 [IpeobpazoBanue 3HEpruu B (Ha30BBIX | bubnuoreka [IOK
nepexonuax https://m.edso00.ru/97a0672f

bu6 OK

86 VYpaBHeHUE TEIJIOBOro OaaHca 1 nommoreka L

https://m.edsoo.ru/ab1521fb
bu6 OK

87 Pemrenue 3agau 1 nomorexa L

https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHUE.

28 Kanunnspuelie sapnenus. JlaBienue noa | bubnuoreka [JOK
HUCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. Popmyna Jlamnaca
O06o01eHre 1 cucTeMaTr3amus 3HaHUHA

" bubnunoreka [JOK
89 1o TeMe "ArperarHbie COCTOSIHUS 1
" https://m.edso00.ru/0b52575¢
BemiecTBa. Ga3oBbie nepexo/Ipl
KonTponbHas paboTta o Teme
| bu6mmoreka [JOK
90 ArperatHble COCTOSIHUS BEIIECTBA. 1 1
" https://m.edsoo.ru/7dc2a739
®dazoBble NEPEXObI
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DnekTpu3aius Tei U e€ MPOosIBICHUSI.

01 Dnektpuyeckuii 3apsia. [[Ba Bunia | bubnuorexa [JOK
ANEKTPUYECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
JTURJICKTPUKHU U TIOJTYTIPOBOIHUKH
DneMeHTapHBIN ANEKTPUUYECKHUI 3apsil.

bubmmoreka [{OK
92 3aKOH COXpaHEHUsI DJIEKTPUUECKOTO 1
https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumopericteue 3apsioB. Toueunsie | bubnuoreka [JOK
3apsnbl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6moreka [IOK

94 Pemenue 3agau 1 https://m.edsoo.ru/6b87ec5a

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

95 Dnektpuyeckoe noJie. Ero aeiicteue Ha | bubnuoreka [IOK
JIIEKTPUUYECKUE 3apsabl https://m.edsoo.ru/05c6bfal
Hanpsisk€HHOCTB MEKTPUYECKOTO MOJIS.

96 [TpoOupbIii 3apsn. JInaum 1 bubnuoreka [JOK
HANPsHKEHHOCTH AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OHOPOAHOE IEKTPUUECKOE MOJIE
IToTeHnmansHOCTE

bu6mmoreka [JOK
97 3NEKTPOCTATUYECKOTO MoJjsi. Pa3HOCTh 1
https://m.edsoo0.ru/80021447
MOTEHIMAJIOB U HANPSKEHUE
[loTreHuunanpHas sHEprus 3apsaa B
! P D bubnuoreka [JOK
98 3IIEKTpOCTaTHUECKOM noJie. [loTeniuan 1
https://m.edsoo.ru/af5fa389
3NEKTPOCTATUYECKOTO MOJIS
CBs13b HAPSHKEHHOCTH TOJISL U

99 A3HOCTHU MOTEHIUAJIOB JIJIs 1 bubmorexa HOK
p : a https://m.edsoo.ru/df7a6838
3NEKTPOCTATUUECKOTO MOJIS
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[IpuHnun cyneprno3unun

bubmmoreka [{OK

100
BIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfe4abe
b K
101 Pewrenne 3anau nommorexa 110
https://m.edsoo.ru/5a582263
102 [Tosie Toueunoro 3apsiaa. [lose bubnuoreka [JOK
PaBHOMEPHO 3apsKEHHOU chepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsAKEHHOTO 110
" P P P bubnuoreka [JOK
103 00Bvémy mapa. [losne paBHOMEpHO
. N https://m.edsoo.ru/f7a665¢ee
3apsOKEHHONM OECKOHEYHOM MIIOCKOCTH
104 [IpoBOAHUKH B 3IEKTPOCTATHYECKOM bubnuoreka [IOK
noJie. YcjaoBU€ paBHOBECHS 3apsJI0B https://m.edsoo.ru/32405eab
105 JV3AaeKTpUKY U NOJYIPOBOJHUKH B bubnuoreka [IOK
3JIEKTPOCTATAYECKOM T10JIE https://m.edsoo.ru/060ebabs
Konpnencarop. D1eKTpoEMKOCTh
B bu6mmoreka [IOK
106 KOHJEHCATOpa. DIEKTPOEMKOCTD
https://m.edsoo.ru/845b4{73
IIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHo€ coeuHeHUE bubnuoreka [JOK
KOHJEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 TlocnenoBaTenpbHOE COEIUHEHUE bu6mmoreka [JOK
KOHJEHCAaTOPOB https://m.edsoo.ru/1€992920
bubmuoreka [JOK
109 DHeprus 3apsyKEHHOT0 KOHJIEHCAaTopa
https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 JIBrKeHME 3apsKEHHON 4acTULIBI B bubnuoreka [IOK

OJJHOPOJHOM JJICKTPUYCCKOM I10JIC

https://m.edsoo.ru/8341d6ac
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112 Pemenue 3anau 1
113 O06o00menne u cucTeMaTru3aus 3HaHUK 1 bubnuorexa [JOK
1o reme "DnexkTpuyeckoe nose" https://m.edso0.ru/5752603f
114 KonTtposnsHas paboTa o teme | | bubmoreka [IOK
"DnexTpuueckoe mojue" https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTosTHHBIN TOK. Y CIIOBHS
bubmmoreka [{OK
115 CYyILECTBOBAHUS NOCTOSTHHOTO 1
https://m.edsoo.ru/233311b5
AIEKTPUIECKOTO TOKA
116 Hcrounuku Toxa. Hanpsbxenue u 3/1C 1 Bubnmorexa [IOK
https://m.edsoo.ru/0839a115
17 3akon Oma Jy1s y9acTKa [eTd. 1 bubmuorexa [JOK
DIJIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONPOTUBIICHUS
118 OJHOPOJTHOTO MPOBOJIHUKA OT €r0 | bubnuoreka [IOK
JUIMHBL U TUTIOLIAAU ITOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEYEeHUs
119 VY enpHO€ CONpPOTHUBIICHUE BEILIECTBA. 1 bu6mmoreka [JOK
Pemrenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, MapajuiebHOE, | bu6mmoreka [JOK
CMEIIAaHHOE COEAUHEHUE TPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX | bubnunoreka [JOK
nernei. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
122 Pemienue 3agau 1 bubmorexa LOK
https://m.edsoo.ru/3881b469
123 Pabora 31eKTpruuecKkoro Toka. 3akoH | bubnuoreka [IOK
Joxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
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124 Pemenue 3agaq 1 bubnmorexa LHOK
https://m.edsoo0.ru/6761bfOf
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
bubmmoreka [{OK
125 TemnmoBast MOIITHOCTh, BRIACIICMAs Ha 1
https://m.edsoo0.ru/99750a6f
pesuctrope
126 Pemrenue 3amau 1 bubnmorexa LOK
https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpeHHEE COTIPOTHUBIICHHE | bubnuoreka [JOK
MCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) 1 bubmuorexa [JOK
AIEKTPUYECKOU LIETTH https://m.edsoo.ru/221f40fb
129 Pemenne 3amau 1 bubmorexa LOK
https://m.eds00.ru/3580b679
130 MOoOIIHOCTh UICTOYHHKA TOKA 1 buomorexa OK
https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanne 1 bubmorexa HOK
https://m.eds00.ru/546f5632
132 Konpaencarop B 1ienu NOCTOSIHHOTO TOKa 1 Eubmorexa HOK
https://m.edsoo.ru/35368f3e
133 Pemrenue 3agau 1 Bubmiorexa OK
https://m.edsoo.ru/4410cef0
134 Pemenne 3agau o Teme "IlocTOSIHHBIN 1 bubmuoreka [JOK
3JIEKTPUUECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no reme "l[locTosiHHBIN | bubnmuoreka [JOK
EKTPUYECKHM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau no reme "llocTosiHHBIN | bubmuoreka [JOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/eb5d4687
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O06o00meHne U cucTeMaTu3alus 3HaHUN
" . . bubnuoreka [JOK
137 1o teme "[loCTOsIHHBIN 2IeKTpUUECKUi 1
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTtposnsHas paboTa o teme | | bubmoreka [IOK
"IToCTOSIHHBIN 37eKTpUYECKUi TOK" https://m.edsoo.ru/1885ddf1
DneKTpruYecKas MpoOBOIUMOCTh
P POBOA . bubmmoreka [{OK
139 Pa3IMYHbIX BEHUIECTB. DJIEKTPUUECKHIM 1
https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBepXnpoBOIUMOCTb
DIIeKTpUYECKHUN TOK B pacTBOpax u
bu6mmoreka [IOK
140 pacriaBax 3JIeKTPOJIUTOB. 3aKOHBI 1
https://m.edsoo.ru/4b423491
®dapazes IS AIEKTPOIU3a
. bub. OK
141 DJIEKTpUYECKHI TOK B razax. [lnazma 1 nosmotera Il
https://m.edso00.ru/92d92£76
142 DIIEKTPUYECKHUI TOK B BaKyyMe. | bubnuoreka [IOK
Bakyymnbie mpubopbl https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUI TOK B | bubnuoreka [JOK
MOJYIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bub OK
144 [TonmyrpoBoAHMKOBEIE TPUOOPHI 1 nosmotera Il
https://m.edsoo.ru/83622200
®u3NUEeCKUil IPAKTUKYM IO TEME
"N3mepeHue cuiibl TOKa U HapsHKEHUS
B LIENH MOCTOSIHHOTO TOKA IIPU MOMOIIN
145 aHAJIOTOBBIX U IIU(PPOBBIX 1 | bubnnorexa [JOK
U3MEPUTENbHBIX MPUOOPOB" MK https://m.edsoo.ru/5643ea56
"3HaKOMCTBO ¢ I (PPOBOIi
nabopatopueii no ¢uzuke. [pumepsr
U3MepeHus (PU3NYECKUX BEIUUYUH NPH
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MTOMOIIIM KOMIIBIOTEPHBIX JaTYHKOB"

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3yueHrie HepaBHOMEPHOTO JIBUKEHUS bubnuorexa [JOK

146
C LEJBIO ONPEACIICHUSI MTHOBEHHOMN https://m.edsoo.ru/f6292f5f

ckopoctH"

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHusl Ipu

MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
bu6moreka [IOK

147 JIIBMKEHHWH 110 HAKJIOHHOM MI0CKOoCTH" 1 1
https://m.edsoo.ru/6960b6ef

nimy "HccrenoBanne 3aBUCHMOCTH ITyTH
OT BpEMEHH MPU PABHOYCKOPEHHOM
IBHKEeHNH"

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune ycKopeHusi CBOOOHOTO bubnuoreka [IOK

nanenus" win "M3ydenue nBUKEHUS https://m.edsoo.ru/d1ea2402
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

148

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHue NBUKEHUS TeJla 1O
OKPY>XHOCTH C TIOCTOSIHHOM TI0 MOTYJTIO
149 ckopocthio" wiu "MccnenoBanue 1 1
3aBHCHMOCTH TIEPHOJ1a 0OparieHus
KOHHMYECKOTO MasiTHUKA OT €ro

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

napameTpoB"

DuU3NYECKUN IIPAKTUKYM I10 TEME
"U3mepeHue paBHOAECUCTBYIOLIEN CUJIIBI bubnunoreka [JOK

IIPU JBIKEHUH OpycKa IO HAaKJIOHHOU https://m.edsoo.ru/0b34db84
mockoctu" nmm "IIpoBepka runoTessl o

150
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HE3aBHUCHMOCTHU BPEMCHU ABWKXCHUSA
OpycKka 10 HaKJIOHHOH TIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”

151

®uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIIPYrOCTH, BOSHUKAIOUINX B MPYKHHE U
PE3UHOBOM 00pasIie, OT Ux
nepopmanuun" nmm "M3yuenue
JBYDKEHUST CHCTEMBI TeJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTON uepe3 JIErKuit
65oK"

bubmmoreka [{OK
https://m.edsoo.ru/b55b81al

152

Pu3NYEeCKU IPAKTUKYM IO TEME
"U3mepenue kordduirieHTa TpeHus mno
BEJIMYMHE YrJII0BOT0 KO3 PHUIIHECHTA
3aBucumoctu Frp(N)" unun
"UccnenoBanue OBMKEHUS OpycKa 1Mo
HAKJIOHHOM TIOCKOCTH C IEPEMEHHBIM
ko3 duimenTom TpeHus" uiIu
"N3ydyenue IBUKEHUS Ipy3a Ha Baly C
TpeHuem"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

dusnueckuil NpakTUKYM 10 TeMe
"UccnenoBanue ycioBUil paBHOBECHUS
TBEPJOTO TeJla, UMEIOIIEr0 OCh
Bpamenus" win "KoHcTpynpoBaHue
KPOHIUTEHHOB U pacuéT CUJI ypyroctu"
nnu "M3ydeHne ycToiunBoCTH
TBEPAOIO TEJIA, UMEIOLIETO IIOAb
onops!"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7
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PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOoMYy nyTu" unu "M3mepenue
CHJIBI TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOUJISI ¥ MOIITHOCTH CHITBI
Tarn" nwim "CpaBHEHUE U3MEHEHUS
HMITyJIbCa TeJla C UMITYJIbCOM CHUJIbI"
nin "HccrnenoBanue coxpaHeHHs!
HMITYJIbCa TPU YIIPYTOM
B3aumoaecTeun" win "M3mepenne
KMHETUYECKON SHEPIruu Teja Mo
TOPMO3HOMY ITyTH"

bubmmoreka [{OK
https://m.edsoo.ru/856fb28e

155

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJ0BaHO HCIOIb30BaHHE
nudposoit JabopaTopun)" uin
"M3ydyeHnre n30XopHOro mporecca’ uin
"N3yuenne n3obapHOTO mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

DU3NYECKUH TPAKTUKYM I10 TEME
"U3mepenue ynenbHo# Ternoémkoctu"
unu "HccnenoBanue mpoiiecca
OCTBHIBaHHMS BEIIeCTBA" WM
"UccnenoBanne annadaTHOTo
npouecca” niu "M3ydenne
B3aMMOCBSI3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBUA U
TEMIIEpATypbl KUTICHUS )KUIKOCTEH"

bubnuoreka [JOK
https://m.edsoo.ru/2f2faa61
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PuU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHne 3akoHOMEpHOCTEN
WCIIApEHUs KUAKOCTEH" HIN
"N3mepenue yaenpHON TEMIOThI
naBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OLIEHKa Macchl apoB B
nomMenieHuu". 3mepenune

ko3¢ duLreHTa TOBEPXHOCTHOTO
HaTSKEHUS

bubmmoreka [{OK
https://m.edsoo.ru/6b1a23b5

158

Pu3NYEeCKU NIPAKTUKYM IO TEME
"Habmnroienne mpeBparieHust SHEPTuu
3apsKEHHOTO KOHJIEHCATOpa B SHEPIUI0
W3JIyYEHHS CBETOAMO1a" Miu
"N3ydyeHune npoTekaHus TOKa B LIETH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pasHOCTH
MOTEHITNAJIOB (HAPSHKEHUS) TIPH
MIOCJIEA0BATEILHOM COETMHEHUHN
KOHJEHCAaTOpOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

Ou3nyecKuil MPakTUKyM 1O TEME
"UccneqoBanne CMEMIAHHOTO
COEIMHEHUS PE3UCTOPOB' UIIN
"N3mepeHune yaeapHOTro CONPOTUBIIEHUS
npoBoaHUKOB" wiu "MccnenoBanue
3aBUCHMOCTH CHJIbI TOKA OT
HaMPsKSHUS [T JIaMIIbl HaKaTnBaHUs"

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98
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PuU3NYECKU IPAKTUKYM I10 TEME
"Ha0uroieHue amekTposn3a’ win
"N3mepenue 3apsiia 0AHOBAJIEHTHOTO
160 noHa" nnu "MccnenoBanne | | bubmmoreka [{OK
3aBUCUMOCTHU COMPOTUBICHUSA https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeEMIEepaTypbl" UIIU
"CHsITHE BOJBT-aMIIEPHON
XapaKTEepUCTUKH auoaa”
PesepBubIit ypok. O600meHne u
P P N bubmuorexa [JOK
161 CHCTE€MAaTH3alus 3HaHUHN 10 TEME 1
" " https://m.edsoo.ru/ed017d93
Kunematuka
PeseprubIit ypok. O6001eHNE 1
. bu6mmoreka [IOK
162 cUCTEMAaTH3alys 3HaHUH 110 TEME 1
" " https://m.edsoo0.ru/3149956b
Jnnamuka
Peseprubrit ypok. O6001eHNE 1
. bu6mmoreka [IOK
163 cUcTeMaTu3alys 3HaHUH 110 TEME 1
" " https://m.edsoo0.ru/0f9752ac
CraTtuka TBEpJ0TO Tema
Peseprubiit ypok. O6001meHNEe 1
N bu6mmoreka [JOK
164 cUcTeMaTH3alys 3HaHUH 110 TEME 1
" e https://m.edso0.ru/6¢0df9cc
3aKOHBI COXpAHEHHUS B MEXaHUKE
PesepBusiit ypok. O6001IeHEe U
165 CHCTEeMAaTHU3alMs 3HaHUH 10 TeMe | bubmuoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON https://m.edsoo.ru/de148976
teopun"
PesepBHbIit ypok. O600meHNE 1
P P N bubnmuoreka [JOK
166 CHCTEMAaTH3alMs 3HAHUH 10 TEME 1
" L https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TennoBble MaTUHBI
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PesepBHeIit ypok. O600IICHNE 1

167 CHCTEMaTH3alMs 3HAaHUH 10 TeMe | bubmmoreka [{OK
"ArperaTHble COCTOSTHUSI BEILIECTBA. https://m.edsoo.ru/59caSc91

®dazoBble Iepexoap"

Pesepsueblil ypok. O000IIIEHNE U
P P " bubmmoreka [{OK

168 CUCTEMAaTH3allMs 3HAHUM 10 TEME 1
https://m.edsoo.ru/f2381c0c

"DnexTpuueckoe mojue"

Pesepsueblil ypok. O000IIIEHNE U
PBHBIH YD " Bu6mmorexa IJOK

169 cUCTEMAaTH3allMs 3HAHUI 10 TEME 1
https://m.edsoo.ru/3cae6dal

"[ToCcTOSHHBIN 3JIEKTPUYECKHUM TOK"

Pese i1 ypok. O000meHne
PBHBIN YPOK HICHUC 1 bubmmorexa [IOK

170 cucrTeMarusanys 3Haguil mo treme "Toku 1
https://m.edsoo.ru/cc7681d4

B pa3JUYHBIX cpenax”

OBIIEE KOJJMYECTBO YACOB I1O

ITPOTPAMME 170 . 16
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11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bceero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcbl
B3anmonericTBre MOCTOSTHHBIX
1 MAarHuTOB U MPOBOJHUKOB C TOKOM 1 brbmmorexa [TOK
poBoA ' https://m.edsoo.ru/487a8593
MarnutHoe noJie. ['umoreza Ammnepa
BexTop MaranTHON WHAYKITAH.
P e Bu6mnorexa 1[OK
2 [IpuHIHN cyneprno3uuym MarHUTHBIX 1
. 4 https://m.edsoo.ru/4clabccb
nosei. JIMHUM MarHuTHOM MHIYKIIUH
3 MarauTHO€ 1oJie MPOBOIHUKA C | bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, €€ HanpaBJIE€HUE U | bubnuoreka [IOK
MOJYJIb https://m.edsoo.ru/26d9c5ba
bub e OK
5 Pemtenue 3amay 1 nommorexa I1
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. | bubnuoreka [JOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, €€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON | bubnuoreka [JOK
YaCTUIbI B OJHOPOJIHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
noJje
b K
8 Pemenue 3amau 1 nGmroTexa O
https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopeniia 1 bubnmnoreka [JOK
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bubmmoreka [{OK

10 Pemenue 3anau
https://m.edsoo0.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
bubmmoreka [{OK
11 deppoMarHeTuky, rnapa- u
https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOWCTBA
bubmmoreka [{OK
12 ¢deppomaruetukos. [Ipumenenune
https://m.eds0o.ru/0b58190a
(heppoMarHeTHKOB
13 Pemienne 3ama4 mo teme "MarautHoe bu6moreka [IOK
mose" https://m.edsoo.ru/5b55¢307
14 Pemienne 3aga4 mo reme "MarautHoe bubmuorexa [JOK
mosne" https://m.edsoo.ru/41c4ae8a
SIBrieHME ANEKTPOMArHUTHOM
. bu6mmoreka [IOK
15 uHAyKIuu. [IoTok BEeKTOpa MarHUTHOM
https://m.edsoo.ru/b3efalcl
WHIYKIIMU
bu6mmoreka [JOK
16 2]1C
JAC iy https://m.eds0o.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIUH bubnuoreka [JOK
®apanes https://m.edsoo.ru/abdec188
13 Buxpesoe snekrpuueckoe noie. Toku bubnunoreka [JOK
dyko https://m.edsoo.ru/15abel140
19 O/JIC uHAYKINH B ABMXKYIIUXCS bubnunoreka [JOK
MIPOBOJHUKAX https://m.edsoo.ru/0235¢cc02
20 Pemenue 3amau bubmorexa [IOK

https://m.edsoo.ru/4dfda618
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bubmmoreka [{OK
21 ITpaBuio Jlenma 1
p H https://m.edsoo.ru/bbc22726
Nanyxktusrocts. Karyika
22 HH YKTI/IBHOCTI/I B eri:ln MOCTOSTHHOTO 1 bubmorexa HOK
YK H https://m.edsoo.ru/621eae9d
TOKa
3 SAsnenune camounaykiuu. J/C | bubmmoreka [{OK
CaMOMHIYKIIUHU https://m.edsoo.ru/7ee60ca8
4 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C | bubnuoreka [JOK
TOKOM. DJIEKTPOMarHuTHOE T0JIe https://m.edsoo.ru/b3cOadl1
bu6moreka [IOK
25 P a 1
CHIeHHe saat https:/m.eds00.ru/88{69d2b
26 O06o00meHe U CHCTEMAaTH3aITHS | bubmuorexa [JOK
3HaHUM MO TeMme "DIEKTPOoIMHAMHUKA" https://m.edsoo.ru/76484025
7 KonTtponsHas padoTa o treme | | bubnuoreka [IOK
"OnexrpoauHamMuka" https://m.eds00.ru/8ae09b98
KoneobarensHas cucrema. CBoOOIHEIE
28 koJsieOanus. ["apMOHHYECKHE 1 bubmorexa HOK
e https:/m.edsoo.ru/7c1db385
KoJie0anus
29 KunemaTtnueckoe u JMHAMHUYECKOE | bubnuoreka [JOK
onucanue KoiaedaTebHbIX IBUKECHUN https://m.edsoo.ru/87¢e9498
DHepreTuyeckoe onvcanue. BoiBoa
IUHAMUYECKOTO OITMCAHUSI
30 TapMOHHYECKUX KOJIECOaHUH U3 UX 1 bubmmotera [OK
P https://m.edsoo.ru/e3¢99692
SHEPreTUYECKOr0 U KWHEMAaTUYECKOTO
OITMCaHUs
bu6mmoreka [JOK
1 AM 7| 1
3 TITYA 1 (a3a KoneGaHuh https://m.edsoo.ru/7a0c439a
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[Tepros 1 yacToTa KOJICOAHHIA.
[Tepuoa manbrx cBOOOAHBIX
. bubnuorexa [JOK
32 KoJIeOaHU MaTEeMaTHYECKOIO 1
https://m.edsoo.ru/e0399319
MasTHUKA. [lepros cBoOOTHBIX
KoJiIeOaHUM MPYKUHHOTO MasSTHHKA
1 3aTyxaroiue KojieoaHusl. | bubnuorexa [JOK
Boeinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
34 ABTOKOJIEOAHUS 1 bubmorexa HOK
https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
35 Pemenne 3amau 1 https://m.edsoo.ru/addeec7 1
https://m.edsoo0.ru/756123c5
Ypoxk-koupepennus "MexaHnueckue
bu6mmoreka [IOK
36 KoJIeOaHUsI B MY3bIKAJIbHBIX 1
" https://m.edsoo.ru/8ef587be
HHCTPYMEHTaX
O06o01enre U cucTeMaTru3aus
37 3HaHUM Mo Teme "MexaHndyeckue 1 bubmmorexa [TOK
" https://m.edsoo.ru/eb84182f
KoJieOaHus
13 DIEeKTpOMarHUTHBIE KOJICOaHUsI. | bubnuoreka [JOK
KonebarenbHbli KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILIUTY bl
Py yuﬂ bubnuoreka [JOK
39 3apsia KOHJIEHcaTopa C aMIUIUTY 10U 1
https://m.edsoo.ru/093f9af1
CHJIBI TOKA B KOJIeOaTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUU B | bubnunoreka [JOK
UJeanbHOM KOoJiehaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
A1 3aryxarouue MeKTPOMarHuTHbIE | bubnunoreka [JOK
Kosnebanus. BeiHyX/IeHHBIC https://m.edsoo.ru/5e668619
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AJIEKTPOMATrHUTHBIC KOJICOAHUS
IIepemennslii TOK. Pe3ucrop u
bubmmoreka [{OK
42 KOHJIEHCATOP B LIENHU IIEPEMEHHOTO 1
https://m.edsoo.ru/84836152
TOKa
13 Karynika nHIyKTUBHOCTH B LIENIH | bubnnorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa JyIst SJIEKTPUUYECKOH TeNn 1 bubnuoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHoCTh IEPEMEHHOTO TOKA.
45 AMIIINTYIHOE M IEUCTB ee 1 bubmmorexa [OK
A A yro https://m.edsoo.ru/1cac6cdc
3HAYECHHE CHJIBI TOKA M HATPSDKEHUS
a buo OK
46 Pe3oHaHc B anekTpruyuecKoi 1enu 1 nommorexa L
https://m.edsoo.ru/087506df
47 Pemenue 3agau 1 bubmorexa LOK
https://m.edsoo.ru/al6836a4
Wneansuplf TpanchopMaTop.
parchop P bu6mmoreka [JOK
48 [IpousBocTBO, Nepenaya u 1
. https://m.edsoo.ru/f97418ae
MOTpeOIeHNE AICKTPUIECKOI SHEPT U
DKOJOTUYECKUE PUCKH TIPH
MPOU3BOJICTBE JICKTPOIHEPTUH.
bubnuoreka [JOK
49 Kynbrypa ncnons3oBanust 1
" https://m.edsoo.ru/a6f74d93
3JIEKTPOSHEPIUHU B MOBCETHEBHOM
JKU3HU
50 Pemenue 3amau 1 Bubmiorexa OK
https://m.edsoo.ru/ee6677ed
51 Pemenue 3amau 1 Bubmiorexa TOK
https://m.edsoo.ru/7cab59f8
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O06o00muIeHre U CUCTeMAaTH3AIHS
. " bubnuoreka [JOK
52 3HaHUU 110 TeMe "DJIEKTPOMAarHuTHbIE 1
" https://m.edsoo.ru/401024a9
KoJIeOaHHs
53 MexaHU4eCcKUe BOJIHBI. | bubmmoreka [{OK
XapakTepUCTUKN MEXAaHHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiiCTBa MEXaHMYECKUX BOJIH 1 bubmorexa HOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKkTepUCTUKH 3ByKa 1 brbmmorexa [TOK
https://m.edsoo.ru/138b6f09
56 Wndpa3syk u yaptpassyk. lllymosoe 1 bubnuoreka [IOK
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl https://m.edsoo.ru/7380038f
57 Pemtenue 3amay 1 bubmorexa LOK
https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMArHUTHBIEC BOJIHBI. | bubnuoreka [IOK
N3nydeHne 3J1eKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5db1
59 DHEpPrus MEKTPOMAarHUTHBIX BOJIH. | bubnuoreka [JOK
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IkaJia 31€KTPOMarHUTHBIX BOJIH.
bu6mmoreka [JOK
60 [IpumeHeHne 3JIeKTPOMarHuTHBIX 1
https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHUHMIBI pagnoOCBA3U U
61 TeneBuaeHuA. Pagronokamusi. 1 bubmuoreka [JOK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.edsoo.ru/9f96{1{8
OKpYKarollen CpeJibl
2 KonTponeHas paboTa o teme | 1 bubnuoreka [IOK
"Konebanus u BoJIHBI" https://m.edsoo.ru/4f7985a0
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63 Caert. 3aKOH NMPSMOJIHMHEHHOTO | bubnuorexa [JOK
pacrpocTpaHeHus cBeTa https://m.edsoo.ru/f9566406
Pemenue 3ana4 Ha npuMeHEHUE

. bubnuorexa [JOK
64 3aKOHa MPSIMOJIMHEHHOTO 1
https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHsI CBETa

65 OTtpaxenue cera. [1nockoe 3epkao. | bubnuorexa [JOK
Cdepuueckoe 3epkaiio https://m.edsoo.ru/a005d2bb
[Ipenomnenne cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MTOKa3aTelb

bu6mmoreka [IOK
66 npenomiienus. [lonHoe BHyTpeHHEe 1
. https://m.edsoo.ru/bc2e55¢cd
oTpaxkeHue. [IpenenbHbIi yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS
Pemenue 3ana4 Ha npUMEHEHUE
bu6mmoreka [IOK
67 3aKOHOB OTPAKEHHS U MIPEIOMIICHUS 1
https://m.edso0.ru/49d830a9
CBeTa
Xon nydei B ipusme. Jucnepcus
s bu6mmoreka [JOK
68 cBera. CIIOKHBIN cOCTaB OEI0ro CBETa. 1
https://m.edsoo.ru/d8elc3be
LBer

69 JIunzer. DokycHOE paccTOsSIHUE U | bubnuoreka [JOK
OINTUYECKAsl CUJIA JIMH3bI https://m.edsoo.ru/60441359

70 [TocTpoenne n3o00pakeHUH B IMH3aX U | bubnnorexa [JOK
HUX CUCTEMAaX. Y BEJIMYEHHE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1a4 Ha HOCTpOECHUE

71 n300pakKeHUH, MOJTy4aeMbIX C 1 bubmorexa HOK

p ’ yi https://m.edsoo.ru/5a86809
MIOMOIIIBIO JIMH3
b K

72 I'ma3 kak onTuueckas cucreMa 1 nommorexa O

https://m.edsoo.ru/ecd480a2
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Pewmenne 3anau. [Ipeneinst

bubmmorexa [{OK

73 IIPUMEHUMOCTH T€OMETPUYECKON
https://m.edsoo.ru/cd174a10
OIITHUKHU
74 CxopocThb CBETa U METO/IBI €€ bubnuorexa [JOK
H3MEPEHU https://m.edsoo.ru/f32aab06
75 Jucnepcus cera bubmorexa HOK
https://m.edsoo.ru/lelb6ecbe
76 Hurepdepentius creta bubmorexa HOK
https://m.edsoo.ru/5fc0c638
KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
bu6moreka [IOK
77 HaOIIOACHUS MAaKCHMYMOB H
https://m.edsoo.ru/c6416d48
MHHHUMYMOB
78 Pemmenue 3agau bubmorexa LOK
https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
79 [Tpumenenne epdepe
PUMEHEHIE HHTepepertii https:/m.edsoo.ru/668edbe8
20 Jnpaus ceeta bubnuoreka [JOK
https://m.edsoo.ru/12ed04b5
81 Judpakunonnas pemérka. Y cioBue bubnuoreka [JOK
HaOII0/ICHUS TTIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
82 Permrenue 3agau Bubmiorexa OK
https://m.edsoo.ru/d58c411a
23 ITontepedHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonmapusanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/c56¢8158
85 CBeTOBBI€ SIBICHUS B IPUPOJIE bubnmoreka [JOK
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26 O06o001IeHre U CHCTeMaTH3aIus ! bubnmoreka [JOK
3HaHui 1o Teme "OnrTuka" https://m.edsoo.ru/8a14748b

87 KonTtposnsHas paboTa o teme | | bubmoreka [IOK
«OnTHka» https://m.edsoo.ru/82315dd4
['panu1lpl MPUMEHUMOCTH

28 KJIACCMYECKON MEXaHUKH. 3aKOHBI 1 bubnuorexa [JOK
DJIEKTPOAVHAMUKHA U TIPUHLIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIILHOCTH

29 [TocTynaTel cienuanbHON TEOPUN 1 bubnuoreka [IOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BpEMEHHOM
nnatepBal. [IpeoOpazoBanus Jlopenia.

90 YcnoBue NpUuYMHHOCTH. | bubnuoreka [IOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJIeHHe BPEMEHH U COKpaIleHUE
JTAHBI

01 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM | bubnuoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C DHEPTrUei U

. bubmuoreka [JOK
92 HAMITYJIbCOM PEJIITUBUCTCKOW YACTHULIBL. 1
https://m.edsoo.ru/b6258ffa
DHeprus NoKos
bubmuoreka [JOK
93 PaBHOBECHOE TEMIOBOE U3ITyYEHHE 1
https://m.edsoo.ru/f54035a5
bu6mmoreka [JOK
o4 Jarom cMemezms Buna I https://m.edsoo.ru/1c5ff752
95 I'mnote3a M. [inanka o kBaHTax. 1 bubmuoreka [JOK
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DoTOHEI https://m.edsoo.ru/a5ffa218
96 DHeprus ¥ UMITyJIbC POTOHA 1 bubmmorexa [OK
https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnbiTer A. T | bubnuorexa [JOK
CroneroBa. 3akoHbl (poTOd(dDhekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DUHIITEITHA 715
98 dboTtorddexra. "KpacHas rpanuma" 1 brbmmorexa [TOK
P parut https-//m.eds0o.ru/01ef4556
dboTorddexra
99 Jasnenue ceera. Onbite [1. H. 1 bubmuorexa [JOK
JlebGenena https://m.edsoo.ru/64b4f966
100 BoiHOBEIE cBOIICTBA YaCTUIL 1 bubmorexa LOK
https://m.edsoo.ru/f59cfcec
Bounas ne bpoiins. JlimHa BOJTHBI A€
. 7€ P o A bu6mmoreka [IOK
101 Bpoiins u pazmeps! obmactu 1
. https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIMK JBUKYILECICS YaCTULIBI
102 KopnyckynsipHO-BOJTHOBOH Ayalinu3m 1 bubmorexa HOK
https://m.edsoo.ru/8ccab62a
103 Judpakuus 37€KTPOHOB Ha 1 bubnuoreka [JOK
KpHUCTalljiax https://m.edsoo.ru/30dbal8c
Cnenudurka I3MEpPEHUII B MUKPOMUPE.
ud p M up Bbu6nuoreka LIOK
104 CoOTHOILIIEHHS HEONTPEACIEHHOCTEH 1
. https://m.edsoo0.ru/65783dec
I'eitzenbepra
b K
105 Pemenue rpaduyeckux 3anau 1 nomorexa O
https://m.edsoo.ru/e70195bd
106 Pemienne pacu€THbIX 3a1a4 1 Bubmiorexa OK
https://m.edsoo.ru/ee9b3182
107 KonTponpHast paboTa mo Temam: 1 1 bubnuorexa [IOK
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"Ocnossl CTO", "KopmyckynsipHo- https://m.edsoo.ru/c3de891a
BOJIHOBOU ayayin3m"
OTMBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
bubmmoreka [{OK
108 atoma. [lmanerapnas mozenp aroma 1
https://m.edsoo.ru/312b750a
Pezepdopna
109 [Tocrynater bopa 1 bubmmorera [OK
https://m.edsoo.ru/404dfa9a
110 Buner ciekrpoB. CriekTp ypoBHEH | bubnnorexa [JOK
DHEPrUM aToMa BOJIOpOJaa https://m.edsoo.ru/cf74bl1a
i CrnoHTaHHOE U BBIHYXIEHHOE 1 bu6moreka [IOK
HU3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢
112 Tasep 1 bu6mmoreka [IOK
https://m.edsoo.ru/2288a0c4
Hyxknonnas Monens gapa
113 I'eitzenOepra-MBanenko. 3apsn u | bubmuorexa [JOK
MAaccoBO€ YHUCIIO siipa. M30TomBI. https://m.edsoo.ru/34ada5de
PagmoakTHBHOCTD
3aKOH paJIMOAaKTUBHOIO pacraja.
CBoMCTBa HOHU3H ero
S bubnnorexa [JOK
114 n3inydeHus. Bousinue 1
https://m.edsoo.ru/aab98bef
paaMOaKTUBHOCTH Ha KUBbIE
opranusmsl. Jlozumerpus
DHeprusi CBsSI31 HYKJIOHOB B si/Ipe.
SlnepHble cunbl. JlepekT Macchsl aapa.
115 HﬂepHLIe eakK I/IIIL/I (EI epHbIC Y 1 bubmmorexa [IOK
Aep PCaKItiH. #Aep https://m.edsoo.ru/ff1758d0
peakTopsl. [IpoGneMbl ynpaBiseMoro
TEPMOSIICPHOTO CUHTE3A.
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DKOJIOTHYECKHUE aCIEKThl Pa3BUTHUS
SIZICPHOM SHEPTETUKHU
Mertoibl perucTpanuu u
HCCIIEIOBAHUS JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOICHCTBUS.
bubmmoreka [{OK
116 bapuoHBI, ME30HBI U JIENTOHBI. 1
. https://m.edsoo.ru/lac08as5h
[IpencraBnenue o CtangapTHOM
Mojienu. KBapk-rimrooHHas MOeIb
aJpOHOB
®wusuka 3a npenenamMmu CTaHIapTHOU
17 Mozenu. TéMHas Matepusi U TEMHas 1 bubmuorexa [JOK
sHeprus. EnuncTBO pusmueckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
118 DTanbl pa3BUTHS ACTPOHOMUU. | bubnuoreka [IOK
3HaYeHHE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
119 0OBSICHEHUS TPUPOIHI KOCMHYECKHIX | bubnuoreka [JOK
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX https://m.edsoo.ru/39¢44028
HUCCIIEIOBAHUI
CoBpeMEeHHbIE ONITUYECKUE
bubnuoreka [JOK
120 TEJIECKOTIbI, PaIMOTEIECKOIIBI, 1
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38é3nnoro Heda. Co3Besnus,
" bubmuoreka [JOK
121 SIPKUE 3BE3/bl, IUIAHETBI, UX BUJIUMOE 1
https://m.edsoo.ru/aac588eb
JIBHKCHUE
122 Conneunas cucrema. ColHIE. | bubnunoreka [JOK
ConHeuHas akTUBHOCTh. ICTOUYHHK https://m.edsoo.ru/22748eb4
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sHeprun CoJiHIIA U 3BE3]T
3BE3/1bl, UX OCHOBHbIE
bubmmoreka [{OK
123 XapakTepucTuku. /uarpaMma 1
" . " https://m.edsoo.ru/42169944
CHEKTPaJIbHBIN KJIACC — CBETUMOCTD
. bubnuoreka [JOK
124 3Be3 bl IIIABHON ITOCIIEN0BATEIILHOCTH 1
https://m.edsoo.ru/b3cb766¢
Bnyrpennee ctpoeHue 3BE3.

125 CoBpeMeHHbIe MPECTaBIECHUS O | bubnnorexa [JOK
MIPOUCXOKACHUH U 3BoJronnK CoJiHIa https://m.edsoo.ru/d09da494
¥ 3BE311. DTambl KU3HH 3BE3]T
Mneunsiii [Iyre — Hama ['anakTuka.

126 Tune! ranaktuk. YépHble OBIPEI B 1 bubmorexa HOK

- ep AbIp https://m.edsoo.ru/7cd10a0a
A/Ipax TATAKTUK
Bcenennas. Pacmiupenne BeeneHHoiM. BuG 1OK
HOIHOTEKA
127 3akon Xab6ma. Teopus bosbIoro 1
https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PeIMKTOBOE U3TydeHUE
128 Macmrabnas cTpykrypa BeenenHoii. | bubnuoreka [JOK
MeraranakTiuka https://m.edsoo.ru/ce234633
. bubnuoreka IHOK
129 Hepeménnpie npoOieMbl acTpPOHOMUU 1 1
https://m.edsoo.ru/d37d9ffe
®u3NUEeCKUi IPAKTUKYM IO TEME
"UccneqoBanre MarHUTHOT'O IIOJIS
MOCTOSHHBIX MAarHUTOB" HJIH Bu6 OK
. noOIMoTeKa
130 "ccnemoBaHue CBOMCTB 1 1 1
" https://m.edsoo.ru/67361aef
(dbeppomMarHeTuKoB" UIU
"HNccnenqoBanue NEWCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
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TOKOM"

131

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" niu
"N3ydyeHne 3aBUCUMOCTHU CHJIBI
Amnepa oT cuiibl TOKa" UK
"Onpenenenre MarHUTHOW UHIYKITUN
Ha OCHOBE U3MepeHUs cuiibl Amnepa”

bubmmoreka [{OK
https://m.edsoo.ru/fcae91e9

132

@uU3NYECKU IPAKTUKYM I10 TEME
"HccmenoBanne SBICHUS
3NIEKTPOMArHUTHOW MHIYKIMU'" WIH
"Onpenenenre MHAYKIIMU BUXPEBOTO
MAarHUTHOTO TOJIS"

https://m.edsoo.ru/c36658da

133

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue IBICHUA
camomHaykuu" uiu "Coopka Mo enun
3JIEKTPOMAarHUTHOTO reneparopa’

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U MPY)KUHHOTO
MasTHUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/5d159d35

135

Ou3nyecKuil MPaKTUKyM IO TEME
"[IpeoOpazoBanue PHEPrUn B
MPY>KUHHOM MasiTHUKE"

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

136

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue nNepeMeHHOro TOKa
4yepes3 MOCIIeI0BaTENIbHO COEINHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3ucrop”

bu6mmoreka [JOK
https://m.edsoo.ru/89dc2d90
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niu "HccnenoBanue padboThl
HCTOYHHUKOB CBE€TAa B LICIIN
MepeMeHHOTO ToKa"

137

PuU3NYEeCKU IPAKTUKYM 110 TEME
"N3ydyeHne napameTpoB 3ByKOBOM
BOJIHBI"

bubmmoreka [{OK
https://m.edso0.ru/b100661a

138

®uU3NYECKU IPAKTUKYM I10 TEME

"U3mepenue mokasaresis npeaoMIIeHUs

crexina" unum "[lomydenne
M300paKeHUs B CCTEME U3 TIIOCKOTO
3epKaja v JUH3BI"

bu6moreka [IOK
https://m.edsoo.ru/42569eal

139

DU3NYECKUH TPAKTUKYM 10 TEME
"HUccneqoBanue 3aBUCUMOCTH
(hOKyCHOTO paccTOsSHUS OT BELIECTBA
(Ha IpUIMEpE KUIKUX JINH3)" UITH
"U3mepenue (OKyCHOTO PacCTOSTHHS
paccenBarONIUX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/b879fb3f

140

DuU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenne nudpakuum,
HHTEep(DEPEHIINN U TIOJIIPU3AITIT
cBera"

bu6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

141

Ou3nyecKuil MPakTUKyM 10 TEME
"Onpenenenyre UMNyJabCa U SHEPTUU
PENATUBUCTCKHUX YacTHIL (TI0
dboTorpadusiM TpeKoB 3apsKEHHBIX
YaCTHI[ B MArHUTHOM T0J1e)"

bu6mmoreka [JOK
https://m.eds00.ru/63756c47

142

Du3NYEeCKUN PAKTUKYM I10 TEME

bu6mmoreka [JOK
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"U3mepenue nocrosuHou [1nanka na https://m.edsoo.ru/eb916£82
OCHOBe uccienoBanus Gporosddexra”
niu "HccrenoBanue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAUO OT
HanpspkeHus"

@uU3NYECKUH IPAKTUKYM I10 TEME
"UccnenoBanue criekTpa bubnuoreka [JOK

143
pa3peKEHHOr0 aTOMapHOIro BOAOPOAA https://m.edsoo.ru/ec651eb8

Y U3MEpPeHHe NMocTossHHOM Pundepra"

Pu3N4eCKU IPAKTUKYM IO TEME
"UccnenoBanue painOaKTUBHOTO
144 (oHa ¢ ucnosib30BaHNEM J03uMeTpa" 1 1
unu "V3ydeHue noryomnieHus oera-

bu6moreka [IOK
https://m.edsoo.ru/c3dabe6e

JacTHUIl aJIIOMUHUEM"

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOaroneuus 38€31H0T0 HEDA
HEBOOPY)KEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX

MPHIIOKCHHUN JUTST OTIPE/ICIICHUS
bu6mmoreka [JOK

145 MOJIOKEHUS HEOECHBIX 00BEKTOB Ha 1 1
https://m.edsoo.ru/1072021e

KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro nojaymapus u
sipkue 3BE31b1" nM "HabnroaeHus B
teneckon JIyHbl, miiaHeT, TyMaHHOCTE!
M 3BE3IHBIX CKOIUICHHM"

146 OO6o01IeHre U cucTeMaTu3arus | bubnmuoreka [JOK
3HaHui. Posib GU3MKK 1 aCTPOHOMUHM B https://m.edsoo.ru/ad6ddeed
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9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOW M ATUYECKOM cepax
JIESATEIIbHOCTH YCIIOBEKA
O06o01IeHre U CHCTeMAaTHU3 AN
147 3HaHu#. Posib 1 MecTo QU3HKHU U | bubnuoreka [JOK
aCTPOHOMHH B COBPEMEHHOM HAay4yHOUN https://m.edsoo.ru/18f19f7¢
KapTUHE MHpa
O06o01enre U cucTeMaTu3arus
3HaHui. Posb usnueckoit Teopuu B
OPMHUPOBAHHUH MPEICTABICHUMA O
(popMHPpOBAIHH MIp Bu6mnorexa 1[OK
148 (buznueckoi KapTUHE MUPA, MECTO 1
. https://m.edsoo.ru/e7d400f4
(u3nyeckoil KapTUHBI MHpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPEJICTABICHUN O TIPUPOJIC
149 O06o00meHNe U CHCTEMAaTH3aITHS | bubmuorexa [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o00IIeHNE B CHCTEMAaTH3aLIHS 1 bubnuoreka [JOK
3HaHui no teme "Kunematuka" https://m.edsoo.ru/4e31b507
151 O06o00meHNEe U CHCTEMAaTH3aIIHS 1 bubnuoreka [JOK
3HaHui no Teme "/uHamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHIE U CUCTEMATHU3ALIUS
. " bubnnorexa [JOK
152 3HaHui o Teme "CTaThka TBEPAOIro 1
" https://m.edsoo.ru/3cca482e
Tena
OO6o01IeHre 1 cucTeMaTHU3aIus
o " bu6mmoreka [JOK
153 3HAHMUMU 110 TeMe "3aKOHBI COXPaHEHUs 1
" https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
154 O06o01IeHre U cucTeMaTH3arus 1 bubmuoreka [JOK
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3gaHui 110 TemMe "OCHOBEI https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETUYECKON Teopuu”
O0001IeHrEe U CHCTEMATH3 AL
. " bubmmoreka [{OK
155 3HaHUM 110 TeMe "TepMoauHaMUKa. 1
" https://m.edsoo.ru/c63f7¢c10
TenmoBrle MaIIMHEI
O000611IeHNE U CUCTEMATHU3AIIUS
156 3HaHMM 10 TeMe "ArperaTHbie | bubnnorexa [JOK
cocTostHUS BemecTBa. Pa3oBrle https://m.edsoo.ru/1d36b5b1
nepexonl"
O00011IeHNE U CUCTEMATHU3ALIUS
157 3HAHMH 110 TeMe ""DIEKTPUUECKOE 1 bubmorexa LOK
! P https://m.edso0.ru/3bf0defo
noJje
O00011IeHNE U CUCTEMATHU3ALIUS
N . . bu6mmoreka [IOK
158 3HaHUH 110 TeMme "TlocToSTHHBIN 1
o " https://m.edsoo.ru/71453ee6
ANEKTPUIECKUI TOK
O00011IeHNE U CUCTEMATH3AI[USI
N . bu6mmoreka [JOK
159 3HaHU# 10 TeMe ""TOKHU B pa3Iu4HbIX 1
" https://m.edsoo.ru/3d40077a
cpemax
160 O06o001eHNEe U CHCTEMAaTH3aIIHS | bubnuoreka [JOK
3HAHUU 110 Teme "MaruurtHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBurblii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
161 cUcTeEMAaTU3alys 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/053e2248
DneKTpOMarHuTHAs UHIYKINS
PesepsHeIiil ypok. O000IIEHE U
P P N bubnmuoreka [JOK
162 cucTeMaTu3alys 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/d6310bfd
Mexannueckue KojaeOaHus
163 PesepBHriit ypok. O6o0IIeHE U 1 bubnmnoreka [JOK
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CHUCTEMATHU3alUs 3HAaHNUU 110 TEME https://m.edsoo.ru/5e¢2bb83d

"JyeKTpOMarHuTHbIE KoeOanus"

PesepBHrIit ypok. O600IICHNE 1

164 CHUCTEMAaTH3alMs 3HAHUH 10 TeMe | bubmmoreka [{OK
"MexaHnYecKue U 3JeKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlii ypok. O00011I€HIE U
P P . bubnuorexa [JOK
165 CHCTEMAaTHU3alUs 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/52ad1603
Ontuka
PesepBurrii ypok. O000111€HIE U
P P N bubmuotexa [JOK
166 CHCTEMAaTHU3alUs 3HAaHUH 10 TEME 1 httos://m.ed ISbeclc6S
ps://m.edsoo.ru/5beclc
"OcnoBrel CTO"
PesepBusblil ypok. O000IIIEHNE U
P P y bu6mmoreka [IOK
167 cUCTEMAaTH3alys 3HaHUH 10 TEME 1

https://m.edsoo.ru/f7¢59d38

"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBubIit ypok. O6001eHNE 1
168 cUcTeMaTu3alys 3HaHUH 110 TEME 1
"®du3zuka aroma"

bu6mmoreka [JOK
https://m.edsoo.ru/1f511654

PesepBubiit ypok. O6001meHNE 1

169 CHCTEeMAaTH3alMs 3HaHUH 10 TeMe | bubmuoreka [JOK
"®du3nka aTOMHOTO si7Ipa U https://m.edso0.ru/905¢5ce0

3JIEMEHTAPHBIX YaCTHUIL"

PesepBusiit ypok. O600mIeHE U
170 cucTeMaTu3alys 3HaHUH 110 TeEME 1
"OneMeHThl acTpopu3nKu"

bu6mmoreka [JOK
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 170 4 16
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ nporpamMmasl CpeaHET 0 OﬁHICFO 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHON HAYy4YHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B PAKTUYECKON IEATEILHOCTH JIFOIEH

10.2

YuuThIBaTh TpaHULBI MPUMEHEHHUS H3YyYEHHBIX (DU3MUECKUX MOJENeH:
MaTepuagbHas TOUKa, MHepLHaibHas cucTeMa 0TCUYETa, aOCOIIOTHO TBEPAOE
TEJI0, UICAJIBHBIN T'a3; MOJIETIM CTPOCHHS Ta30B, KUJIKOCTEN U TBEPIBIX TEM,
TOYEYHBIN AIEKTPUUECKUM 3aps]l — IPH pelIeHUH GU3NYECKUX 3a]1a4

10.3

PacnioznaBath puznueckue sBieHus (MPOIecChl) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KHHETUYECKOW TEOpUM CTPOCHHUS
BEIIECTBA U JJEKTPOJUHAMMKH: pPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHUE, CBOOOJHOE TaJieHue Tel, JBHKEHUE II0
OKPYXXHOCTH, HHEpIUs, B3auMojeircTBue Tei; auddysus, OpOyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00BbEMaA Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAllMsl, IJIaBJIEHUE, KPUCTAIIM3alMs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPbITOM COCYJE, CBSI3b
MEXy IapaMeTpaMH COCTOSIHHS ra3za B M30IpoLeccax; JIEKTpU3aus Ted,
B3aUMO/IEHICTBHE 3apsI/I0B

10.4

OnuchiBaTh MEXaHUYECKOE JIBHIKEHUE, UCIIONB3YS (DU3NUECKHE BEITUYUHBI:
KOOPJMHATA, MyTh, MIEPEMEILICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tea, CUia,
UMITYJIbC ~ Tejla, KUHETHYECKas DHEpPrus, IOTCHIMAIbHAS DHEPTHUs,
MEXaHW4YecKass paboTa, MeXaHWYeCKas MOIIHOCTh; TIPH  ONUCAHUHU
IPaBWJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIIOJIb3YyEMbIX BEJIHYMH, HX
0003HaYeHHs] W EAWHUIBL, HaXOAUTh (OPMYJbl, CBSA3BIBAIOIINE NAHHYIO
(bU3MUYECKYIO BEIHMUUHY C APYTUMU BETUYUHAMU

10.5

OnuceiBaTh M3y4EHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIE SIBJICHUS,
UCTOJb3Ys (U3NYECKHUE BEIMUYUHBL: JaBlieHHE ra3a, TeMIepaTypa, CpeaHss
KWHETUYECKast JHEprus Xa0TUYECKOTO JBYDKECHHUS MOJIEKYII,
CPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJd,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, Ko3(QQHUIMEHT NOJE3HOro JeicTBUA
TEIJIOBOTO JIBUTaTeNsl; MPU OMUCAHUHU MPABUIIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI MCHOJIb3yEMBIX BEJIWYMH, UX OOO3HAYEHUS U €AMHUIBI, HAXOJIUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYI (DU3UYECKYI0 BEJIMYMHY C APYTUMH
BEJIMYUHAM




JlenaprameHnT obpa3oBaHust AIMUHHCTpayH r. EkarepunOypra

MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKCHHE CpeqHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa

620078, r. Exarepun0ypr, yi. Mainbimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

10.6

OnuceiBaTh  W3y4€HHBbIE  JJIEKTPUYECKUE  CBOWCTBA  BELIECTBA U
AJIEKTPUYECKHE SIBICHUS (TIPOLIECCHI), MCIONB3Ysd (U3UUECKUE BEIUYHHBI:
JNEKTPUYECKUN  3apsill, DJIEKTPUYECKOE II0JIe, HANpPsHKEHHOCTh — IOJIA,
IOTEHIMAJ, PA3HOCTh MMOTEHIMAJIOB; IIPX ONMCAHUU IIPAaBUIIBHO TPAKTOBAThH
(GU3NIEeCKU CMBICT UCTIONB3YEMBIX BEJIMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIME TAHHYIO (H3UYECKYIO BEIMYHHY C
JPYTMMHU BETUYMHAMU

10.7

aHAJIM3UPOBATh (PU3NYECKHE MPOLIECCH U SIBJICHUS, UCTIOJb3Ys (PU3HUECKUe
3aKOHbl M IPHUHLIMIBL 3aKOH BceMmupHOro tsarorenus, I, II m III 3akoHBI
HeroTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEPrHH, 3aKOH COXpPaHEHHS
UMITyJbCa, TPUHLMUI  CYNEPHO3UIUN CHJ, TPUHLHUII PaBHOIpPaBUS
WHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOEHHUSI BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOM
SHEPruu TEIUIOBOTO JBIKEHUS MOJIEKYJ1 € aOCOIIOTHOW TemrepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKU; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pasinuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpAXKEHHE M YCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBbIE MPUHIUIBI JEHCTBUS MalluH, NpUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3nuyaTh yCJIOBUS UX  0E30MacHOTO
WCIOJIb30BAHUS B MOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIEPUMEHTHI TI0 HCCICIOBAHUIO (U3NYECKUX SIBICHHHA W
MIPOIIECCOB C MCIOJIB30BAaHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPH 3TOM
dhopmynaupoBaTh mpobaemMy (3aady) ¥ TUIOTE3y YUYCOHOTO AKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 IMPEIUIOKEHHOTO 000pYyI0BaHMUs, IPOBOJUTH OTIBIT
¥ GOPMYJIUPOBATH BBHIBOIBI

10.10

OCYH.[CCTBJ'IHTB IIpsAMBIE U KOCBCHHEBIC HN3MCPCHUA (bI/I3I/ILIeCKI/IX BCJIIMYHH,
IIpu 5TOM BBI6I/IpaTI) ONTUMANILHBIA CIIOCO0 HN3MCPEHUA W HCIIOJIb30BaTh
HN3BCCTHBIC MCTO/JblI OLICHKHA HOI‘pGH.IHOCTCﬁ I/IBMepeHI/Iﬁ

10.11

HccnenoBaTh  3aBHCHUMOCTH MCKIY q)HSquCKI/IMI/I BCiINM4YMHaMu C
HCIIOJIb30BAHUEM  IIPAMBIX I/I3MepeHI/II71; Inpu 35TOM  KOHCTPYUPOBATHb
YCTAaHOBKY, (bl/IKCI/IpOBaTB PE3YJIbTAThI nonyquHoﬁ 3aBUCHMMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHC Ta6J'II/II_I n l"pa(l)I/IKOB, AC€J1aTb BBIBOABI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPya MPU MPOBEJICHNUN UCCIIE0BAaHUI B
paMkax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIeOBATENbCKONH U
IIPOEKTHOM AEATEIBbHOCTH C MCIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemars pacu€rHple 3agauyu C SBHO 3aJaHHON (U3NYECKOW MOIEIBIO,
WCIOJNIB3YS (PU3UYECKUE 3aKOHBI M MPUHIIHIBI; HA OCHOBE aHAJIN3a yCIOBUS
3a/1au BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UUECKHE BEINYMHBI
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u GopMynbl, HEOOXOOUMBIE Ui €€ PpEHICHUS, MPOBOIUTH PACUYETHI U
OILICHUBATh PEATLHOCTH MMOJyYCHHOTO 3HAUYCHUS (PH3UIECKON BETHUUHBI

10.14

Pemrats Ka4eCTBEHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKU
HEIIPOTHBOPEUYUBYIO LIEMOYKY pACCYKJICHHM C ONOPOM Ha H3y4EHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE ABJICHUS

10.15

Wcnonb3oBarh  mpu  pelieHUd  yuyeOHBIX  337ad  COBpPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMHM  JUIA  TOWCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTalii M MpEeACTaBlIeHUs Yy4yeOHOM U Hay4dHO-NOMYJISpPHOU
nHdopMaluy, TMOIYYEHHOW U3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATH MOJy4aeMYyI0 HH(YOPMALUIO

10.16

[IpuBoaUTE MpUMEpHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBICHEHHE IIPOLECCOB OKPYKAIOIIEro MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJOTHU

10.17

Hcnonb3oBath TeopeTnyeckue 3HaHUsS MO (PU3HMKE B MOBCEIHEBHOM KU3HU
uis  obecriedeHusi Oe3omacHOCTH TMpu oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMH YCTPOICTBAMH, JUUIsl COXPAHEHUS 3I0POBbS M COOIOACHUS
HOPM 3KO0JIOTMYECKOI0 MIOBEACHUS B OKPYKAIOLIEH cpene

10.18

PaGotaTh B rpymme C BBINOJHCHHWEM pPa3IMYHBIX COIUAIBHBIX pPOJIEH,
TUTAHUPOBATh paboTy TPYIIbI, PAIlHOHATFHO PACHpPEACsTh 00SI3aHHOCTH U
TUTAHUPOBATh JESITEIBHOCTh B HECTAaHAAPTHBIX CHUTYAlHsX, aJCKBATHO
OIICHWBATh BKJIAQJ KaXIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHUE
paccMaTpuBaeMoOn MPOOIEMBI

11 KIJACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

11.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CPeHEro 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEPAX POJb U MECTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOU Hay4yHOUW KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOUN TEXHUKH
U TEXHOJIOTHM, B MPAKTUYECKON NEATENbHOCTH IOJEH, LEI0CTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YYUTHIBATh T'paHULbl TPUMCHCHUA HN3YUCHHBIX (I)I/ISI/I‘leCKI/IX MOJIEIICH:
TOYEUYHBIN BHGKTpI/ILIeCKI/Iﬁ 3apsan, sAA€pHas MOACJIb aToOMa, HYKIIOHHasA
MOJCJIb aTOMHOTO Apa IMPpU pCHICHUN (I)I/I3I/I‘IGCKI/IX 3aaaq

11.3

Pacno3HaBath (I)I/I3I/I‘-ICCKI/IC SABJICHUA (HpOI_ICCCBI) 1 OOBSCHATH UX Ha OCHOBE
3dKOHOB  JJICKTPOJAWMHAMHUKH U KBAaHTOBOM (1)143I/IKI/IZ QJICKTPUYCCKasd
IpOBOANMOCTL, TCIJIOBOC, CBCTOBOC, XMMHUYCCKOC, MAIHUTHOC JIeNCTBUS
TOKa, B3aHMOJICHCTBHE MAarauToB, 3JICKTpOMAarouTHad WHIAYKIHA, JIeicTBue
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MAarouTHOrO 1oOJid Ha I[IPOBOJHUK C TOKOM H HBHX(YHlHﬁCSI 3apsan,
OJICKTPOMArHUTHBIC KOJ'IC6aHI/ISI u BOJIHBI, HpHMOHHHeﬁHOC
pacnpoCTpaHeHHe CBeTa, OTPaKEHHE, MpPEJIOMIICHUE, HWHTepdepeHIus,
mrdpakys ¥ MOJIIpU3alrs CBETa, AUCIEPCUS CBETa, (POTOIIEKTPUICCKUI
addekt (poTodddexT), CBETOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIIEKTpa  aroMa  BOJOPOJA,  €CTECTBEHHAas HM  HMCKYCCTBCHHAs
PAaAnOAaKTUBHOCTD

11.4

OmnwuceIBaTh U3yYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKUE, MAarHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh pa3IUYHBIX Cpeln) |
JNIEKTPOMArHUTHbIE  SIBI€HUS  (IIPOLIECCHI), HCNOJb3yd  (PU3NUYECKHE
BEJIMYMHBI: SJIEKTPUUYECKUH 3apsil, Cujla TOKa, JJIEKTPUUYECKOE HaNpsKEHUE,
ANIEKTPUYECKOE COMPOTHUBJICHUE, pa3HOCTh moTeHImanos, JDJIC, paborta
TOKa, MHAYKIMS MarHUTHOTO ToOJs, cuiaa Awmmnepa, cuina JlopeHua,
WHAYKTHBHOCTH KaTYIIKH, SHEPTHS 3JIEKTPUIECKOTO U MAarHUTHOTO TIOJIEH,
MepHoJl U YacToTa KosieOaHWil B KojeOaTeJbHOM KOHTYype, 3apsia U Cuiia
TOKa B IHPOLECCe TapMOHMYECKHX DJIEKTPOMAarHUTHBIX KojeOaHuH,
(oKycHOE paccTOSTHUE€ W ONTHYecKass Ccujla JIMH3bI; IMpU  ONHUCAHUHU
MPAaBHIBHO TPAKTOBaTh (PU3WYECKUN CMBICT WCTIOIB3YEMBIX BEIWYHH, HX
0003HAYeHMsI U €IUHMIIbI; YKa3blBaTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO
(GU3NYECKyI0 BEIMYUHY C APYTMMU BEIMUYUHAMU

11.5

OnuceiBaTh M3y4CHHbIE KBAHTOBbIE SIBJICHHUS M TIPOIECCHI, HCIOIb3YA
(bu3nueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI
W YacToTa CBeTa, PHEPrus M HMIYIbC (POTOHA, MepHoJ] NoJypacnana,
SHEprusi CBS3M ATOMHBIX SJ€p; MPU OMHCAHUU MPABUIBHO TPAKTOBATH
(bu3HUecKui CMBICI UCTOJIb3YEMbIX BEIMYUH, UX 0003HAYCHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE TAaHHYIO (PU3UYECKYIO BEIMYUHY C
JNPYTUMHU BETUYMHAMU, BBIYUCISITh 3HaU€HUE (PU3NIECKOM BETMYUHBI

11.6

AHanu3upoBath PU3NUECKUE MPOIECCHI U ABICHUS, UCTIOIb3YsS HU3ZNUECKUE
3aKOHBI W MpHUHLOMIBL: 3akoH OMa, 3aKOHBI TOCJIEI0BaTENIbHOTO U
napasuieIbHOTO COeIMHEHUs TIPOBOIHUKOB, 3ak0oH [[xoyns — Jlenna, 3akox
ANEKTPOMArHUTHOM MHIYKIIUU, 3aKOH MPSIMOJMHEHHOTO PacHpOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHHE
OuiHmTeitHa i GoToddderra, 3aKOH COXpaHEHHUS DSHEPTUu, 3aKOH
COXPAaHEHHUS MMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpaHEHHUsT MacCOBOT0O 4HMCia, MOCTylaThl bopa, 3aKOH paguoaKkTUBHOIO
pacmana; Mpu STOM pa3inyaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE ¥ YCIOBHsS  (TpaHMIBI,  0OOJIacTH)
IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC  BCKTOpAa HWHAYKOUHU  MAIrHUTHOTO  TIOJIA
MIpOBOAHHKA C TOKOM, CHUJIbL AMHCpa " CUJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATh I/1306pa)i(eHI/Ie, CO31aBacMoOC IINIOCKUM 3CpKaJIOM,
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TOHKOMW JTUH30U

11.9

Brimomaare OKCIICPUMCHTBI IO HCCICAOBAHUIO (1)H31/II-IGCKI/IX SIBJIECHUU U
IMPpOoHeCCOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHfI; IIpU 5TOM
dbopmynupoBaTh mpobiaemMy (3agady) ¥ THIIOTE3y YIeOHOTO IKCIICPUMEHTA,
coOuparh YCTAaHOBKY M3 IMPEIJI0KEHHOTO 000PYIOBaHHMSI, IIPOBOIUTH OIBIT
¥ GOPMYITUPOBATH BBHIBOJIBI

11.10

OcymecTBIATh MPsIMBIE W KOCBEHHBIE M3MEPEHHS (H3UYECKUX BEINYHH;
IIpU 3TOM BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUsS U HCIO0JIb30BATh
M3BECTHBIE METO/IbI OLICHKH NOTPEIIHOCTEN N3MEPEHUI

11.11

UccnenoBath 3aBUCMMOCTH  (PU3UYECKUX BEIUYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUI; TIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUJIE
Tabmil ¥ rpaduKOB, JIe1aTh BRIBOJIBI TIO PE3YJIbTaTaM MCCIIEI0 BAHUS

11.12

CoOmrogath mpaBuia 0€30MacHOTO TPy/a MPH MPOBEACHUHN UCCIICTOBAaHUN B
paMKax  y4eOHOTrO  OKCIIEPUMEHTa,  Yy4eOHO-HCCIEAOBATEILCKONM |
MIPOEKTHOW JESITETFHOCTH C MCITOJIb30BAaHHEM N3MEPHUTENBHBIX YCTPOUCTB U
71a60paTOPHOTO 000PYTIOBAHMS

11.13

Pemate pacu€THbpie 3amauM C SBHO 3aJaHHON (DU3UYECKON MOJIETBIO,
WCTIONB3Ys (PU3HYECKHUE 3aKOHBI M MMPUHIMITBI; HA OCHOBE aHAIHM3a YCIOBUS
3a/1a4yu BBIOMpaATh (PU3UYECKYIO MOJIEb, BBIACIATh (DU3UUYECCKUE BETUINHBI
u (opmyasl, HEOOXOMUMBIC i1 €€ pelieHus, NPOBOIUTH PACUETHI U
OIIEHUBATH PEATHHOCTh IMOJTYYEHHOTO 3HAYCHHS (PU3HUECKON BEITMUNHBI

11.14

Pemats KayeCTBEHHbIE 3a/auu: BBICTpauBaTh JIOTHYECKH
HENPOTUBOPEUHUBYIO IEMOYKY PACCYXKICHHH C OMNOpPONM Ha H3YyYEHHBIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SABIICHUS

11.15

Hcnonb3oBath  mpu  pelieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
UHGOPMALMOHHBIE  TEXHOJOTHMH JUId  TIOUCKa, CTPYKTYpUpPOBAHUS,
UHTEpIpETallud U TpeACTaBlIeHUs Yy4yeOHONW U HayYHO-MOMYISIpPHOU
uHGOpMAIIMK, TMOJYYEHHONM W3 pa3IUYHbIX HCTOYHHKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOJIY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIBI HeﬁCTBHH Malll1MH, HpI/I60p0B Hn TCXHUYCCKHUX
YCTpOﬁCTB; pa3jindatb YCIOBUA HUX 0€e30I1aCHOI0 MCIIOJIL30BAHUA B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBoAMTH MpUMEPHI BKJIaa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAyKd, B OOBSCHEHHE IPOILIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonb3oBaTh TeOpeTHUYeCKUE 3HaHUS MO (PU3MKE B MOBCEIHEBHOW XKU3HU
s obecriedeHus: Oe30macHOCTH MpU  oOpamieHMH ¢ npubopamu U
TEXHUYECKUMH YCTPOICTBAMH, JUI COXPAaHEHHs 3/70POBBbS M COOIIONECHUS
HOPM 5KOJIOTMUECKOTO MOBEEHUS B OKPYXKAIOUIEH cpene
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PaGotaTp B rpymme C BBINOJHEHHWEM pPa3IMYHBIX COLUAIBHBIX DPOJIEH,
IUTAHUPOBATH Pa0OTy TPYIIBI, PAIMOHAIBHO PACIPEIENSITh 00S3aHHOCTH U
11.19 INIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTyalluAX, aJeKBaTHO
OLCHUMBATb BKJIaJd KaXIOro MU3 Y4YAaCTHUKOB TPpPYyIIbl B PCIICHHUC
paccMaTrpuBaeMoi TpoOIeMBbI
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JEMECHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

1.1

®dusnka — Hayka O mnpupone. HaydHble MeTOmbI
IIO3HAHMS OKpYyXarouero mupa. Poss sxcrepumenTa
M TEOpUM B IIPOLECCE TO3HAHUA IMPUPOIBI.
OKCIEpUMEHT B (U3HKE

1.2

MonenupoBanue (bu3rIecKnx SIBJIEHUI u
nmporeccoB. Hayunsie rumorte3pl. Du3MYECKUe
3aKOHBI W TEOpUH. [paHUIBI MPUMEHUMOCTH
du3ndeckux 3aKoHOB. [IpwHIIMIT COOTBETCTBHSL.
Porp u wMecro ¢usuku B POpMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTUYECKOU ESITEIbHOCTH JIOJIEH

MEXAHHUKA

##HParHH#KIUHEMATHKA

2.1.1

Mexagnueckoe NBIDKEHHUE. OTHOCHUTENBLHOCTD
MexaHuyeckoro nBwkeHusa. Cucrema oTcdéra.
Tpaekropus

2.1.2

[lepememnienne, CcKopocTb (CpeAHssl CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMBbI KOOPAMHAT.
Cli0)xeHue epeEMEILICHUI U CII0KEHUE CKOPOCTEN

2.1.3
2.1

PaBHOMepHOC U PpaBHOYCKOPCHHOC HpHMOHHHeﬁHOC
JABHMXKXCHHUC. Fpa(I)I/IKI/I 3aBUCUMOCTH KOOPAUHAT,
CKOPOCTH, YCKOPCHHA, IIYTHU U JCPCMCUICHUSA
MaTepI/IaHBHOﬁ TOYKH OT BpCMCHU

2.14

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOIHOTO
MaJcHus

2.1.5

Kpuposmnueiinoe JIBHOKEHUE. PaBHOMepHOE
JBU)KEHUE MaTECpPUAIIbHOW TOUYKM IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAsA CKOpOCTh. llepuon u
yacroTa. LleHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn

2.1.7

[Ipaktnyeckue paboTbl. M3MepeHHe MIHOBEHHOM
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ckopoctu. MccnmeoBaHME COOTHOIIEHUS MEXKIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIC PAaBHBIE MPOMEXKYTKH BPEMEHHU
NPy PAaBHOYCKOPEHHOM JBW)KCHUU C HaYaJIbHOU
CKOpPOCTBIO, paBHOW HYJ0. M3ydyeHue IBHKEHHS
mapuKa B BA3KOW KHUJIKOCTU. M3yueHue NBHKEHUSA
Tesa, OpOIIEHHOTO TOPU30HTAIBLHO

2.2

###Par#H# JUHAMUKA

2.2.1

[Ipuanun  otHocurensHOCTH ['aymnes. IlepBbiid
3akoH HerotoHa. IHepumanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiuu cuil

223

Bropoii 3akoH HproTOHA 1511 MaTepuanbHOM TOUKHU B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 171 MaTepuaibHBIX TOUEK

2.2.4

3akoH BceMUpHOro TsaroteHus. Cuiia TSDKECTH.
ITepBas kocMuueckast ckopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusi. Cyxoe Tpenwe. Cuna TpeHUS
CKOJIbXXKEHUsI U cuia TpeHus mnokos. Kosddumument
tpenusi. Cuina COnpOTUBIICHUS TPU JBWKEHUH Tela
B KHJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHO€ W BpallaTelbHOE JABHUKEHHUE
a0COJIIOTHO TBEPJIOTO Telia

2.2.8

MOMEHT cuabl OTHOCUTEIIBHO OCH BpallEHUS.
IIneuo cuiibl. YcnoBus paBHOBECUS TBEPAOTO TENA B
14(6(0)

229

Texangeckue YCTpOﬁCTBaI MNOAUIMITHUKH, IBHXKXCHHEC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnueckue paboThl. M3yueHwe  IBUKEHHS
Opycka MO HAKJIOHHOM IUIOCKOCTH TOJ JeHCTBHEM
HECKOJIbKUX cui. MccnenoBanue 3aBUCHMOCTH CHIT
VIPYrOCTH, BO3HUKAOIUX B JAehopMUpyeMOit
OpY)XKUHE M PEe3UHOBOM 00paslie, OT BEIUYMHBI UX
nedopmanuu. MccnenoBanue ycioBUH paBHOBECHS
TBEPAOTO TEJA, UMEIOIIETO OCh BPALEHUS

2.3

##H#Par#H##3AKOHDBI COXPAHEHW B MEXAHUKE

2.3.1

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHyJ'ILC CHUJIBI U UBMCHCHUC
HUMITYyJIbCa TCJIa

2.3.2

3akoH coxpaHeHust umiyiasca B MCO. PeakruBHOE
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JIBIDKEHUE
233 Pabora cubl
234 MOIIHOCTb CUJIBI
235 Kunerndeckass »5sHeprus MaTepUAIBHOW  TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorenunaneHasa sHeprus. [loTeHnumanbHas >HEprus
236 yOpyro nepOpMUPOBAHHOM MIPYXUHBI.
e IMoTeHManbHas SHEPrys Teaa BOIU3HM MOBEPXHOCTH
3emun
[MoTeHnmansHbple U HEMOTEHIHMATbHBIE CHIBI. CBS3b
237 paboThl HENMOTEHIMATBHBIX CHJI C HM3MEHEHHEM
o MEXaHWYECKOW OJHEPIrHH CHCTEMBI Tel. 3aKoH
COXpaHEHHS MEXaHUYECKOH SHEPTUH
2.3.8 VYrpyrue n Heynpyrue CTOJIKHOBEHUS
73.9 TexHuueckue  yCTpOWCTBA:  JABWIKEHHE  PaKeT,
r BOJIOMET, KOTIED, PY>KHUHHBIH TUCTOJIET
[IpakTrueckue paboThl. M3yueHue cBsi3u ckopocTen
53,10 TeJI MpHU Heynpyrom ynape. MccnenoBaHue cBsi3u

paboThl CWJIBI C HW3MEHEHHEM MEXaHHYeCKOU
SHEpPruu Tena

MOJIEKYJIAAPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKOW Teopur. bBpoyHOBCKOE JBIKEHHE.
Huddysus. Xapakrep ABUIKESHUS W B3aUMOICHCTBUS
YaCTHUII BEIIeCTBa

3.1.2

Moaenu CTpoeHHUs Ta30B, XUIKOCTEH M TBEPIBIX
TeEX1 U OOBSCHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MOJEIIEN

3.1.3

Macca MOJIEKYI. KonnuectBo BEILIECTBA.
[TocrosinHass ABoraapo

3.14

TermmoBoe  paBHOBecue. Temmeparypa u €€
usmepenue. [llkana remneparyp Llenbcus

3.1.5

Mogens uaeadbHOTO rasa. OcHOoBHOE YpaBHCHUC
MOHCKYHHpHO—KHHeTquCKOﬁ TCOpHUU HACAIBHOTI'O
rasa

3.1.6

AbGcomoTHas TemmepaTypa Kak Mepa CpeaHeil
KWHETUYECKOM OSHEPruu  TEIUIOBOIO  JBUKEHMS
yactul ra3a. [llkana remnepatyp Kenbuna
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3.1.7

VpaBuenue Kunaneitpona — MenzaeneeBa. 3akoH
HansroHna

3.1.8

I"a3oBbIe 3aKOHBI. M30TpoLiecChl B HACAILHOM ra3e ¢
IMOCTOSAHHBIM KOJMYCCTBOM BCHICCTBA: H30TCpMa,
n30X0pa, n300apa

3.1.9

TexHuueckue ycTpoicTBa: TepMOMETp, OapoOMeETp

3.1.10

[IpakTnueckue padotsl. M3Mepenne maccol Bo3ayxa
B KJIacCHOM KOoMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.2.1

TepmonnHamudeckas cucrema. Bryrpennss
SHEpPrusi TEPMOJMHAMUYECKOW CHCTEMBI M CHOCOOBI
€€ U3MEHEHUA

322

KomuuectBo Temnotsl u  paboTta. BHyTpeHHss
SHEPIys 0JTHOATOMHOIO UJEaIbHOI0 rasa

323

Bunpr TeTJIOTIepeIavH: TETIOMPOBOAHOCTb,
KOHBEKIIMs, W3IydeHue. TermmoéMKOCTh,  Tena.
VnenpHasgs  TEIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

324

IlepBoiii 3axkoH TepmoauHamuku. [IpumeHeHue
MEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IMPOLIECCaM.
['padmueckast untepnperanus paboThI raza

3.25

TemnmoBele  MAaIIMHEL. [Ipuniuner  nelcTBUA
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEPruud B
TEIJIOBBIX MamuHaxX. KoaddumueHT moae3Horo
nevictus (nanee — KII1/I) termmoBo#t Mmamuubl. [k
Kapno u ero KII/|

3.2.6

Bropoii 3akon TepmomuHamukd. HeoOpatumocTtsb
IpOLECCOB B Mpupoje. TerioBble JBUTATEIH.
DKonorudeckue npoOiaeMbl TEIIOIHEPTe€TUKH

3.2.7

TexHuueckue YCTpOﬁCTBaI ABUTI'aTC]Ib BHYTPCHHETO
CropaHus, OBITOBOM XOJOOUJIBHUK, KOHAUIIUOHECD

3.2.8

[Ipaktnyeckue paboTel. M3mepeHue yaenbHOM
TEMJI0EMKOCTH

33

##H#Par#H##AI' PEIATHBIE COCTOAHNMA BEILIECBA. ®A30BbBIE

INEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u kouzaeHcauus. Mcmapenue u
KUTIEHWE. YJenbHas TemioTa MapooOpa3oBaHMUs.
3aBUCUMOCTB TEMIIEPATYPbI KUMEHUS OT JAaBJICHUS
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AOCOJIIOTHAsI U OTHOCUTENbHAS BIIAYKHOCTh BO3]IyXa.
Hacpiennelii map

3.33

Teépnoe Ttemo. Kpucrammuueckne u amopdHbie
Tena. AHU30TPONUSl CBOMCTB KpucTayioB. JKuakue
Kkpuctajibl. CoBpeMEHHbIE MaTepHaIb

334

[InaBnenue m kpucraymuzauus. YJeiapHas TEIUIOTa
wiassienus. Cyonumanus

3.35

VYpaBHeHUE TEIIOBOrO OaaHca

3.3.6

Texanueckue YCTPOMCTBA: TUTPOMETP u
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUHU IOJY4ECHUS
COBPEMEHHBIX  MaTepuaJoB, B  TOM  YHCIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue paboTel. l3mepeHue BlaXHOCTH
BO31yXa

SJIEKTPOIMHAMUKA

4.1

###Par###IJIEKTPOCTATUKA

4.1.1

OneKkTpr3anusl Tell. OneKkTpudeckuid 3apsan. /[IBa
BUJIA MIEKTPUUYECKUX 3apsI0B

4.1.2

[TpoBOJHUKY, TUAIEKTPUKU U TIOTYITPOBOIHUKN

4.1.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsaa

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kymona

4.1.5

DIIEKTPUYECKOE noJie. Hanpspkénnoctsb
anekTpudyeckoro mois. [lpuHumn cyneprno3uium.
JluHuyM HaNPsHKEHHOCTH SJEKTPUUECKOTO TOJIS

4.1.6

Pabora CHII ANEKTPOCTATHYECKOTO IIOJISL.
IMTorennuain. PasHoCTh IOTEHIINAIOB

4.1.7

HpOBO,I[HI/IKI/I n  JTUOJICKTPUKH B  IIOCTOAHHOM
QJICKTPHUICCKOM IIoJ€. I[I/ISJ'ICKTpI/I‘leCKaH
MMPOHUIACMOCTDb

4.1.8

OnekrpoéMkocTb. KonaeHcaTop. DIeKTpoEMKOCTh
IJIOCKOTO KOHAEHCATOpa. ODHEpPrusi 3apsuKeHHOTO
KOHJIEHCAaTOPa

4.1.9

Texuuueckue YCTpOMCTBA: DIEKTPOCKOIIL,
JIIEKTPOMETP, JJIIEKTPOCTaTHYECKAs 3aIlNTA,
3a3eMJICHHE  JIEKTPONpUOOpOB,  KOHJEHCATOp,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHJEHCATOpa

4.2

##HPar#HH#TIOCTOSIHHBIN DJIEKTPUUECKHIM TOK. TOKU B PA3JIMYHBIX
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CPEJIAX

4.2.1

YcnoBusa CYILIECTBOBAHUSA HOCTOSIHHOT'O
ANIEKTpUUEcKoro Toka. Microunnku toka. Cuia Toka.
TlocTOAHHBINA TOK

4.2.2

Hanpsokenue. 3akon OMma ai1s yyacTka Lenu

4.2.3

DneKTpuyeckoe CONPOTUBIICHUE. VY nenpHOE
CONPOTHBIIEHUE BEIIECTBA

4.2.4

HOCJ’IGI{OB&TGJ’IBHOG, mapajijiejibHOC, CMCIIAHHOC
COCANMHCHUEC ITPOBOAHUKOB

4.2.5

PabGora snextpuyeckoro Toka. 3akoH JKoyms —
Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cwia (mamee — DJIC) wm
BHYTPEHHEE COMPOTUBICHHE HCTOYHHKA TOKA.
3aKkoH Oma  pgns TMIOJIHOM (3aMKHYTOH)
3JIeKTpUUecKol 1enu. KopoTkoe 3aMbIkaHne

4.2.8

DJIEKTPOHHAS TPOBOJUMOCTh TBEPIBIX METAIIIOB.
3aBUCHUMOCTh  COMPOTUBIEHUS  METAJUIOB  OT
Temmeparypbl. CBepXIpoOBOIUMOCTh

4.29

OnekTpuyeckuii TOK B  Bakyyme. (CBolicTBa
AJEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBomauku. CoOCTBeHHass W TpPUMECHAst
MPOBOAMMOCTh MOJXYNpoBOAHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBoJHUKOBBIE TPUOOPHI

4.2.11

DIIEKTPUUYECKUI TOK B AIEKTPOIUTAX.
DNEKTPOIUTHYECKAs TUCCOLUAIUS. DICKTPOIHU3

4.2.12

DJIEKTpUYECKUl TOK B razax. CaMOCTOSTENbHBIA U
HECaMOCTOSITENIbHBIM  pa3psii. PazmuuHble THIBI
caMocTosTeNbHOrO paspsana. Monnus. [lnazma

4.2.13

Texnuyeckue yCTpOWCTBa: aMIEpPMETpP, BOJIBTMETP,
peocTaTt, UCTOYHHKHU TOKa, 3JEKTpOHArpeBaTeIbHbIE
npuOopHI, ANIEKTPOOCBETUTENHHBIE puOopHI,
TEPMOMETP CONPOTHUBJIEHUS, BAKYyMHBIH JHOI,
TEPMUCTOPHI U (doTOope3nucTOpHI,
MOJIYTIPOBOTHUKOBBIH JIMOJI, TaTbBAaHUKA

4.2.14

[Ipaktnyeckne paboTel. 3ydeHune CMeEIIaHHOTO
COCJIMHEHUS PE3UCTOPOB.

WN3mepenne OJIC wucrouHuka TOKa M €ro
BHYTPEHHETO COIIPOTHBJICHUS. HabGnronenue
JJIEKTPOJIN3a
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HpOBepﬂeMble IJIEMEHTLI COACPKAHUS

4 DJIEKTPOAUHAMUKA
###Part##MATHUTHOE TT1OJIE. DJIEKTPOMAI'HUTHAS UHAYKIMUA
431 TTocTosguurie MAarHHTBL. BsaumonelicTue
o MOCTOSTHHBIX MarHUTOB
MaruauTtHOE noJie. BeKTop MarHUTHOM WHIYKIWH.
437 [IpyHnun cynepnozunuu. JIMHUM  MarHUTHOMN
o WHAYKIMK. KapTUHA JTMHWIA MarHUTHOM MHIYKIIUH
MIOJIs1 IOCTOSIHHBIX MAarHUTOB
MaruuTtHoe mojie MPOBOJAHKMKA C TOKOM. KapTuHa
JUHUW TIOJNS JIJIMHHOTO TPSMOTO TPOBOTHUKA H
433 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHMKA, KATYLIKU C
TOKOM. OnwiT Opcrena. Bsaumoneiicteue
IIPOBOJTHUKOB C TOKOM
434 Cuna Amrnepa, e€ MOIy/b U HalpaBJIeHUE
Cuna JlopeHna, €€ MOIy/lb W HampaBJCHHUE.
4.3.5 JBrmkeHue 3apspKEHHOW 4YacTHIBl B OJTHOPOJIHOM
MarHuTHoM noJjie. Pabota cunel Jlopenma
4.3 4.3.6 SIBIIeHUE AIEKTPOMArHUTHOW MHAYKITUU
4.3.7 IToTok BEKTOpa MarHUTHOM MHTYKIIUH
438 OJIC wuHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
o unaykunu Gapanes
Buxpesoe snexrpuyeckoe nojue. 9JC nHayknuu B
4.3.9 IIPOBOJHUKE, JBIKYILIEMCS IIOCTYINATEIbHO B
OJHOPOJIHOM MarHUTHOM TOJIe
4.3.10 IIpaBuno Jlenna
4311 NunykrtuBHoCTh. fIBnenune camoumuaykiuu. OJC
e CaMOMHIYKI[HU
4.3.12 OHeprusi MarHUTHOTO NOJIS KaTyIIKH ¢ TOKOM
4.3.13 DNEKTPOMArHUTHOE TI0JIE
TexHnueckne ycTpoucTBa: MOCTOSIHHbIE MarHWTHI,
4.3.14 JJIEKTPOMArHUThI, JIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTAPHBIX YAaCTHUILl, UHIYKIIMOHHAS [1€Yb
4.3.15 [Ipaktuyeckue paboTsl. V3yueHHe MAarHUTHOTO
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MOJIsI KaTyIIKU ¢ TOKOM. MccimenoBanue IencTBus
MOCTOSSHHOIO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue  sBJICHHS  BJIEKTPOMATHUTHOM
WHIYKITUU

KOJIEBAHWA 1 BOJIHBI

5.1

###HPartHMEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarensuasa cucrema. CBoOOIHBIE KOJIEOAHHUS.
lapmonmueckne konebanus. [lepwon, dacrora,
aMIuTyna u (asza kojaedanmit

[IpyxuHHBI MassTHUK. MaTeMaTHYECKUA MasITHUK

YpaBHeHue TapMOHUYECKUX KoJieOaHUH.
Kunematnueckoen  OUHAMHUYECKOE  OTHCAHUE
KO0JIE0ATEIBHOTO IBUKEHUS

[IpeBpamienne dSHEPruM NpU  TAPMOHUUYECKUX
KojeOaHusax. CBSA3b  aMIUIUTYAbl  KoOJIEOaHMI
HWCXOJHOW BEIMYMHBI ¢ aMIUTUTyJaMU KoJieOaHui
€€ CKOPOCTH M YCKOPEHUS

KoneobarenpHbIi KOHTYP. CBo0OoHbBIE
JJICKTPOMArHUTHBIC KOJCOAaHWUS B  HICATLHOM
KOJIeOaTeIbHOM  KOHType. AHAJIOTHI — MEXIY
MEXaHHYECKUMH u AJIEKTPOMArHUTHBIMA
konebanusmu. ®@opmyna TomcoHa

3aKOH COXpaHEHUsI DSHEPruu B  HUJCATHLHOM
K0J1e0aTeIbHOM KOHTYpe

Brinyxaennbie MEXaHUYECKUE KoJeOaHusl.
Pe3onanc. PezonancHas kpuBas. BbIHyXJIeHHbIC
AJIEKTPOMArHUTHBIE KOJICOAHHUS.

[lepemennsiii TOk. CUHYCOMIAIbHBIN TEPEMEHHBIN
TOK.

MomtHocTh INEPEMCHHOI'0 TOKaA. AMHJ’II/ITYI[HOG u
HeﬁCTBYIOIHee 3HAYCHHC CUJIbI TOKA N HAIIPSIKCHUA

5.1.10

Tpanchopmarop. IlpousBoactBo, mnepemava u
notpeOieHue EKTPUIECKON JHEPIUM.
OKOJIOTUYECKME  PUCKH  IIPU  IPOU3BOJICTBE
JNEKTPUIECKOU SHEPIrUM. Kynbrypa
MCIIOJIb30BAaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3ZHU

5.1.11

Texuuueckue YCTPOMCTBA: ceiicmorpad,
JJIEKTPUYECKUI 3BOHOK, JINHUU DJIEKTPOIIEpeIad

5.1.12

[IpakTueckue paboTHI. Hccnenosanue
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3aBUCHUMOCTH TIEPHO0/1a MaJIbIX KOJIOaHUI Tpy3a Ha
HUTH OT JJIUHBI HUTH W MacChl Tpy3a.
HccnenoBanue mnepeMeHHOro TOKa B LENU U3
MIOCJIEZIOBATEIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTYIIKA U PE3UCTOpa

5.2

#H##HPartHHMEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

Mexanuveckue BOJIHBI, YCIIOBHSI
pacIpoOCTpaHEHHS. [Tepuon. CkopocTb
pacrpocTpaHeHus U JiuHa BoJiHbI. [lomepeunsie u
MIPOJIOJTHHBIEC BOJHBI

522

###Par####  UHrepdepeHuns u  audpaxius
MEXaHUYECKUX BOJH

523

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. BeicoTa
toHa. TemOp 3ByKa

524

DNIEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS W3ITyUEHUSI
AJICKTPOMArHUTHBIX BOJIH. B3auMHasi opueHTaIus
BeKTOpoB E, B 1 v B 37I€KTpOMarHuTHOM BOJIHE B

BaKyyMe

525

CBoNCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE,
peroMIIeHHE, MoJIIpU3aIus, T pakius,
untepdepennus. CKOPOCTh 3IEKTPOMATrHUTHBIX
BOJIH

5.2.6

[llxana »sneKTpoOMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHLI PaauoOCBA3U n TCIJIICBUACHUS.
PaI[I/IOJ'IOKaI_[I/IH . :‘)J'IGKTPOMaFHI/ITHOC 3arpsA3HCHUC

OKpY>Kalolleu cpeibl

5.2.8

Texanueckue yCTpOHCTBA: MY3BIKAJIbHBIE
UHCTPYMEHTBI, YIbTPa3BYKOBas JAMAarHOCTHKA B
TEXHUKEC W MEIUIMHE, pajap, pPaauoNpHEMHUK,
TeJIEBU30p, aHTeHHa, Tesedon, CBY-meun

5.3

##HPar#HHOIITUKA

5.3.1

[IpsiMonMHEHHOE  pacnpocCTpaHEHWE CBeTa B
oIHOpoHOH cpene. JIyd cBeta

5.3.2

OtpaxeHue cBera. 3aKOHbl OTPAKEHHS CBETA.
[TocTpoenue n3o0pakeHU B IIIOCKOM 3epKaje

5.33

HpeHOMHeHI/Ie CBeTa. 3aKOHEI IMpEJIOMJICHUA CBETA.
AOCOIIIOTHBIN TTOKa3aTellb MPCIOMJICHUA

5.34

[lonnoe BHyTpeHHee oTpaxkeHue. llpenenbHblil
YrOJ1 IOJIHOTO BHYTPEHHETO OTPAKEHUS
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Hucnepcus csera. ClloxKHbIH cocTaB 0e0ro cBera.

5.35 Lger

CoOwupatoriue 1 paccewBarolue JIMH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSTHUE M ONTHYECKAas Cuja
5.3.6 ToHKOM JuH3bl. [locTpoeHue wu300paxeHuil B
COOMpAIONINX W paccenBaroUINX JuH3aX. Popmyrna
TOHKO JIMH3EI. Y BEIIMUEHHE, TaBacMO€ JJMH30M

537 [Ipenensr IIPUMEHUMOCTHU r€OMETPHYECKON

OIITUKHU

Hurepdepennius ceeta. KorepeHTHBIE HCTOYHUKH.
533 VYcnosus HaOI0ICHUS MaKCHUMYMOB u

MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT
JBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakumst cBera. udpakumonnas peméTka.
VYcnosue HaOMIOACHHS TIIABHBIX MAKCUMYMOB TIPH

5.39
NaJeHUd  MOHOXPOMAaTHYECKOro  CBeTa  Ha

TUGPAKIMOHHYIO PEHIETKY

5.3.10 [Tonsipu3arus cBeta

Texnuueckue YCTpOMCTBA: OYKH, nyTa,
¢doToanmnapar, MIPOEKIIMOHHBIN ammapar,
MUKpPOCKOII, ~TE€JECKOI, BOJOKOHHAs OINTHKA,
T paKkIOHHAs peléTKa, IOISIPOUa

5.3.11

[Ipaktnueckue paboThl. M3mepeHue mMokazaTes
MIPEIOMIICHUS. Uccnenosanme CBOMCTB
n3o0pakeHuii B muH3ax. HaOmroneHue mucnepcuu
cBeTa

5.3.12

BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

I'panuie MIPUMEHUMOCTH KJIACCHYECKOM
MexaHuku. lloctynarsl TEOpUM OTHOCHUTEIBHOCTH:
WHBApHUAHTHOCTh MOJYNS CKOPOCTH CBeTa B
BaKyyMe, IPUHUUII OTHOCUTEIBbHOCTH DUHIITEHHA

6.1

OTHOCHUTENBLHOCTD OJHOBPCMCHHOCTH.

6.2
33.MGIU'I€‘HI/I€ BPEMCHU U COKpAIICHUC TJIMHBL

6.3 DHeprus U UMIYJIbC CBOOOHOM YaCTHIIBI

CBsi3b  Macchl C DJHEpPrUed MW HUMIYJIbCOM
6.4 CBOOOJHON YacTHUIIBI. DHEPrUsi MOKOS CBOOOIHOM
YaCTHUIIbI

KBAHTOBAS ®U3UKA

7.1

##H#Par##H#3JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®oronsl. dopmyna Ilnanka cBsA3UM BHEPruu
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doTroHa ¢ ero 4YacTOTOW. DHEprust M HUMILYJIbC
¢dotoHa

OTkpeiTHEe U uccnenoBanue Gpotorddexra. OnbITHI
A.T'. CroneroBa. 3akonsl otodddexra

VYpaBHenue DiiHmTeiHa s QoTOdPPEKTa.
«KpacHas rpanuna» poroaddexra

7.1.4

Hasnenue cera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHYECKOE JIEMCTBUE CBETA

Texunueckue yCTpOCTBA: (hoTodIIEeMEHT,
dboTomaTyuK, cotHEUHas OaTapesi, CBETOUO]]

7.2

CTPOEHUME ATOMA

7.2.1

Mogenb atoma Tomcona. OnbiTel Pezepdopaa no
UCCIIEIOBAaHHIO CTPOCHMSI aToMa. [ImanerapHas
MOJIENTb aToMa

7.2.2

IToctynatet bopa. M3nydeHue W MOTJIOLIECHHE
(GOTOHOB TpU IEepexojie aromMa C OJHOTO YPOBHS
sHepruu Ha Apyroil. Buasl cnektpoB. Crektp
YpOBHEH 3HEPrUH aTOMa BOJOPOJIa

7.2.3

BosiHoBbIe cBolicTBa yactuil. Bomubel ne bpoiis.
KopnyckynsapHo-BotHOBOM ayanusMm. [{udpakims
AJIEKTPOHOB Ha KpUCTaJlJIax

7.2.4

CroHTaHHO€ M BBIHY)KJIEHHOE  HU3JIy4YCHHUE.
YCeTpoiCTBO M MPUHIIUII paOOTHI JIazepa

7.2.5

TexHuyeckne yCTpOMCTBA: CHEKTPAIbHBIM aHaIU3
(cekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[IpakTuueckue paboTHI. Hab6mronenue
JMHEWYATOro CIIEKTPa

7.3

ATOMHOE A1PO

7.3.1

Mertoast HaOIIOAEHUSA u pErucTpaIyu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpeiTHE pagrnoakTuBHOCTH. OnbITE Pesepdopaa
0 ONpEACICHUIO COCTaBa  PaJMOAKTUBHOTO
uznyyenus. CpoiictBa anb(da-, Oera-, ramma-
u3Ny4YeHus. BnusHue paIuoakTUBHOCTH Ha KUBBIC
OpTraHU3MBbI

7.3.3

OtkpeiTHe TpoTOHa W HeWrpoHa. HyknoHHas
mozens sapa IeitsenOepra — lBanenko. 3apsn
anpa. MaccoBoe uucio sapa. M3oTomnst

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH M MO3UTPOHHBIH
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Oera-pacrma. lNamma-uznydenue. 3aKoH
paZMoOaKTUBHOTO pacraja

7.3.5

OHeprus CBA3M HYKJIOHOB B sifjpe. SnepHble CHUIIBI.
JledexT macchl sapa

7.3.6

SInepHble peakuuu. [lenenue U CUHTE3 sSAep

7.3.7

SnepHblii  peaktop. TepMOsiAEpHBIA  CHHTE3.
[IpoOnembl U NEPCIEKTUBDI SJIEPHON SHEPTETHKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPTeTUKU

7.3.8

OnemeHTapHble 4YacTUIbl. OTKpBITHE MO3UTPOHA.
@DyH/IaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHuueckue ycTpoMCTBA: JO3UMETpP, Kamepa
Bunbcona, siepHbIil peakTop, aToMHas bom0a

7.3.10

[Ipaktnueckue pabotTel. HccnemoBanue TpeKoB
yacTull (110 TOTOBBIM (poTOrpadusim)

OJIEMEHTbBI ACTPOOU3UNKU

8.1

Buna 3B&3mnoro neba. Co3Be3ams, sipKue 3BE3IBI,
IIJIAHETBI, UX BUAUMOC JIBUKCHUC

8.2

CosiHeuHnast cuctema. [lnaHeTsl 3eMHOI TpyYIIIbI.
[InaHeThI-TUraHThl U MX CIYTHHUKH, KapJIMKOBBIC
maHeTsl. Manbie Tena CoTHEYHON CUCTEMBI

8.3

Comnne, ¢otochepa um armochepa. ComHeuHast
AKTUBHOCTh

8.4

Nctounuk sueprun CoJiHila v 3BE311

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETHMOCTD, pamuyc, TeMIeparypa, X
B3aUMOCBSI3b. JlnarpaMMa «CreKTpaabHbIN Kiacc —
CBETHUMOCTE)). 3BE3 bl [JIaBHOU
MMOCJIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTEY IS 3BE3] TJIaBHOM
MOCJIEAOBATENHLHOCTH

8.6

#HH#HPar###BuyrpeHnee CTPOCHUE 3BE3 L.
CoBpeMeHHbIE TPEICTABICHUS O MPOUCXOKICHUN
1 sBosronuu ConHIA ¥ 3BE€3/1. DTaIbl )KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama I'anaktuka. CnupanpHas
cTpyKrypa I'anakTuku, pacnpenenenue 38€31, ra3a
n neu. llonoxkenune u pBwxkenune ConHua B
lNanaxTuke. [110ckas u chepuyeckas MoaACUCTEMBI
lNanakTuku

8.8

Tunbel ramaktuk. PaguoramakTuku M KBas3aphbl
UYépuble ObIPHI B Apax raJakKTUK
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Bcenennas. Pacmiupenue Bceenennoil.  3akoH
Xab6ua. Pa3beranue ramakruk. Bo3pacT u pagmyc

8.9 Bcenennoit, teopuss bonsimoro B3peiBa. Moaenb
«ropsiueit BeenenHnoii». PenukroBoe usityuenue
MacrabHas CTpYKTypa Bcenennoii.

8.10 MeraranakTHka. Hepewénneie pOOIEMBI

ACTPOHOMHH
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MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OEPA3OBAHUS

Kon
NpoBePsSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

CpopMHpPOBAHHOCT, YMEHHUHN pacro3HaBaTh (U3UUECKHUE SIBJICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyYEHHBIX 3aKOHOB

Brnanenne  ocHoOBOmMoOJararOIMMu  (PU3HUYECKHUMH  MOHATUSIMH |

BEJIMYMHAMH, XapaKTEPU3yIOIUMHU (U3NUECKUE TIPOLECCHI

ChopMHpPOBAHHOCTP yMEHHI MPUMEHATH 3aKOHBI KIACCHYECKOMN
MEXaHUKH, MOJICKYJISIPHO M ((N7I2IN7 u TEPMOTMHAMUKH,
IIEKTPOIMHAMUKHY, KBAHTOBOW (DM3HWKW ISl aHAIW3a U OOBSICHEHUS
SBJIEHUN MHKPOMHpa, MaKpoMHpa M MeraMupa, pa3jinyaTh YCIOBUS
(rpanuiipl, 06J1aCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MMOHUMATh
BceoOmui xapakrep (yHIaMEHTANbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIOJIb30BAHMS YaCTHBIX 3aKOHOB;, aHAIM3UPOBaTh (PU3MUECKHE
MPOLIECChl,  UCHOJNBb3ysl ~ OCHOBHBbIE  TIOJIOXKEHHS, 3aKOHbI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh yYMEHHUSI pa3jidyaTh YCIOBUS MPUMEHHUMOCTH

MOJIee (U3NUECKUX TSN U MPOIIECCOB (SIBICHUIN)

ChopmMupoBaHHOCTh yMEHHUSI pellaTh pacyEéTHblEe 3aJadd C SBHO
3alaHHOM W HEsIBHO 3aJaHHOU (hM3UYECKON MOJENbI0: HAa OCHOBAHHUU
aHaJlu3a YCIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAOIINE
TpeOOBaHUSAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynathl  (PU3MYECKMX  TEOpUd  MPH  HCIOJIB30BAHUU
MaTeMaTHYECKUX METOJOB pEIIeHHs 3a7ad, IPOBOAUTH pacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JAaHHBIX, AaHAIU3UPOBATh PE3YyNIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEeHIeHUuss C  Y4ETOM  MOJIY4EHHBIX

pEe3yNbTaTOB

Pemate kauecTBEHHEIE 3aJga4du, Tpe6y}oume IMPUMCHCHUA 3HaHUM M3
Pa3HbBIX PA3aCJIOB MIKOJBHOTO KypcCa (I)I/I3I/IKI/I, a TaKiKC HMHTCIrpalnuun
3HaHUN U3 Apyrux npeaMeToB CCTCCTBCHHOHAYYHOI'O  IUKIJIA:

BBICTPAaWBaTh JIOTMYECKYIO LENOYKY PpacCyKIEHUH C ONOpod Ha
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HU3YUYCHHBIC 3aKOHBI, 3daKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA

Bianenue OCHOBHBIMM METOAAMH Hay4HOI'0 NIO3HAHWUS,
UCIOJIb3YEMbIMU B  (U3UKE: MPOBOJUTH INPSIMbIE M KOCBEHHbIE
u3MepeHus: (U3NYECKUX BEJIMYWH, BBIOMpas ONTHMAJbHBIN CIIOCOO
WU3MEPEHMS U HCIOJIb3Ysl U3BECTHBIE METOJBI OLUECHKU IMOIPEIIHOCTEN
U3MEPEHUH, TMPOBOJUTH HCCICAOBAHUE 3aBHUCHUMOCTEH (PHU3UIECKUX
BEJIMYMH C HCIIOJIb30BAHUEM IMPSIMBIX H3MEPEHHM, OOBACHATH
MIOJIy4YE€HHBIE PE3yJbTaThl, UCNOIb3yd (PU3UUECKUE TEOPUH, 3aKOHBI U
MOHATHS, U JIeJaTh BBIBOJBI; COOMIOIaTh IpaBUiia O€30MacHOro Tpyaa
IIpY MPOBEACHUU HCCIIEOBAHUI B paMKax y4yeOHOTro SKCIEPUMEHTa U
y4eOHO-HUCCIeI0OBATEIbCKOW  JESITENBHOCTH € MCHOJb30BAHUEM
UM(POBBIX  H3MEPUTENbHBIX  YCTPOWCTB W JIaDOpaTOPHOTO

000pyI0BaHUS

ChopMHpOBAaHHOCT,  YMEHWUW  aHAIM3WPOBaTH HW  OIICHUBATH
TOCTIEACTBUSI OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKA,
CBSI3aHHOW C (PU3WUYECKUMH TIPOIIECCAMH, C TIO3UITUH SKOJOTUYECKOU
0€30MacHOCTH; MpeJICTaBICHUM 0 palMoOHaTBFHOM
MPUPOJOIOJIBL30BAHMN, A  TaKKe€  PasyMHOM  HCIOJIb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJdbHEWIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnanenue pasiauuHbIMM criocobamu paboTel ¢ uHOpManmen
(bu3nyecKoro  couepKaHUsT C  HCHOJb30BAaHHEM  COBPEMEHHBIX
UH(GOPMAIMOHHBIX TEXHOJOTHH; pPa3BUTHE YMEHUN KPUTHUECKOTO

aHaJlM3a U OIICHKH JI0CTOBEPHOCTHU NOJydaeMoi nHpopMaluu

10

ChopmupoBaHHOCTh ~ YMEHHII  NPUMEHSATH  OCHOBOIOJATaoIlne
ACTPOHOMUYECKUE TMOHATHS, TEOPHUM M 3aKOHBI JJIs aHajuu3a H
00BsiCHEHUS! (PU3UYECKMX MPOIECCOB, MPOUCXOAAIIMX Ha 3BE3/1ax, B
3BE3HBIX CHCTEMaxX, B MEXKTallaKTUYECKON cpefe; JABHXKEHUS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beenennoin
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HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
1O ®U3UKE

K
on Kon

paszaeJa/T IIpoBepsieMblii 3J1eMEHT CO/lep:KAHUSA
3J1eMEeHTa
eMbl

1 MEXAHUKA
1.1 KMHEMATHUKA

Mexanungeckoe JIBUKECHUE. OTHOCHUTENBHOCTh
1.1.1

MEXaHHUYCCKOT'O JIBUKCHUA. Cucrema otcuéra

MarepuanbHas TOUKa.

Eé€ pammyc-Bekrop:
Flt)=(xlz) e ) =(2)),

TpaeKTopIId,

IIepeEMEIIeHIIC:

112 L . S :
AF =7 (ty) -7 (t) =1, -1 = &

= (Ax,Av,Az),

IVTE.
CIokKeHIe MepeMeIneHHii:

&y =0+,

CkopocTh MaTepuagbHON TOUKHU:

—7=(v,.,0.).

1.1.3 Ax

53 =—L =x,. aHAIOTUYHO v, =y,, U.=Z,.
=0

CroxeHIe CKOpPOCTell: 0, =0, + 0, -

Brruncienue NEpCMCIICHUA U ITYyTU MaTCpHaHBHOﬁ TOYKH
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pY IPSIMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X IO TpaduKy

3aBUCHUMOCTH Vx(t)

v _ AvD _,
Th-’rCI'I!EI[]'EHIIE MATEPHAMBHOII TOYIKIL: d = — =U, =
AL |y
1.1.4
Au o, .
a,=—=| =(uv,)'. aHaNOIM4HO a, = (v, )', a.=(v.
) At Ar—s0 o ' o ) )
PaBHOMEpHOE MPSIMOJIMHENHOE JBHKECHUE:
x(t) = xg9 + Voxt
x(1)
0
1.1.5 +

0xX

v, (t) — vy, = const
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(0

Ox

const

PaBHOYCKOpEHHOE IPSMOJIMHENHOE JBUKEHUE:

at

x(t)=x,+v, 1+

v(t)=u, +at

1.1.6 a,. = const

L4
HPII ABILKESHINI B OJTHOM HAIIPABIISHII IIVIE S = L

CBoOoaHOE MmajieHne. Y CKOpeHUue CBOOOTHOTO TaACHMS.

Vi

1.1.7 lé

Yo o

o Xo {-

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:
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x(f) =x, + Ut =x +U,cosa-f

v,(t)=v,, + g, =y,sina— gr

i
|-
{u (t)=uv, =v,cosa
{

KpuBosmHeiinoe nBrxkenne. J[BHKeHne MaTepUaIbHON
TOYKH 10 OKPY>KHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

oR

[Ipu paBHOMEPHOM JBHKEHUU TOYKHU IO OKPYKHOCTH
1.1.8 2m

=—=2
w T v

2
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2w
. LleHTpoCTpeMHUTENIBHOE YCKOPEHHUE TOYKHU:
v? 5
auc = F = w*°R
a
nc
R
v
2
(6]
2
R
. [losiHOE yCKOpEHHE MaTEpUaIbHONU TOYKU
119 Teépnoe Teno. [locTynarensHoe U BpamareabHOe
JOBUXKCHUC TBép,Z[OFO TCJ1a
1.2 JTIMHAMUKA
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191 HNuepumaneuble  cuctembl  orcu€ra. llepBblii  3aKOH
Herorona. [Ipuanun otHocuTensHOCTH [Manmnes
Macca Tena. IIimoTHOCTE BemecTBa:
m
p= v
p
1.2.2
\%
m
Cuna. [IpuHIUTT CYTIEpPIIO3UITMH CHUT:
FpaBHerﬂCTB = Fl + F2+- -
F
1.2.3
paBHOIEHCTB
F
1
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1.2.4

Bropoii 3akon HeroToHa: mist marepuanbHoit Touku B UCO

=
>

Fl = ma,
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m
a
1
Ap = FAt
A
p
F
At
npu
F = const
F
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const

-_———

Fiz F21

Tperuit 3akoH Hpr0TOHA [1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fy

F
12
1.2.5
F
21
3aKOH BCEMHUPHOTO TATOTEHUS: CUJIbI MPUTSIKEHUS MEXKIY
TOYEYHBIMHA MacCaMU paBHEBI
mim,
1.2.6 F=G R?
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Cuna tsoxectu. LlenTp TsbkecTu Tena. 3aBUCUMOCTb CHIIBI

TSKECTH OT BBICOTHI h Haa IIOBCPXHOCTHIKO ILIAHETBI

panuycom RO:
_ GMm
T Ry +hy?
mg
(R
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+
h

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
1.2.7 i
—kx
Cuia Tpenusi. Cyxoe TpeHue.
Cuiia TpeHUsl CKOJIbKEHUS:
Fp = uN
F
1.2.8
P

uUN
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Cuna TpeHus nokos:

E, < uN
F
p
<
UN
Koaddumment tpenus
JlaBneHwue:
P=7%

1.2.9

CTATUKA
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—

F
MOMEHT CHJIIBI OTHOCHTEIIFHO OCH BpaliCHUA:

[M| = Fl, rae 1 — muie4o cuisl

>

F
1.3.1
F
OTHOCHUTEIIBHO  OCH, TMPOXOJAIIeH  4epe3  TOUKY
NEPIEHIUKYISIPHO PUCYHKY
IlenTp macc tena. LleHTp Macc cuctemMbl MaTEpUAIbHBIX
TOYEK:
> myr; + myry+...
M my +my+...
.
1.3.2 o,
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+
m
2
+
m
1
7
1
+
m
2
r
2
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B ogHOpOIHOM TT0JI€ TSKECTH

(g = const)

const)
IIEHTP Macc TeJla COBMAIACT C €0 IICHTPOM TSKECTH

VYcnous paBHoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 -
|E+Fy+...=0
###Par#H#
3akoH [lackans
1.34
JaBnenue B xxuakoctu, nokosmeiics B8 UCO:
P = po+ pgh
###Par##
1.3.5 4
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pgh

3akoH Apxumena:

>

FApx = _PBBITeCH

F
Apx
H#HHPar#H#
1.3.6 -
P

€CJIM TCJIO U ) KUAKOCTD IMOKOATCA B I/ICO, TO

FApX = ngBblTeCH
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Apx

pgv

BBITCCH

VYcnoBue 1iaBaHus TEN

1.4 3AKOHbBI COXPAHEHIN A B MEXAHUKE

NMnynsc MmaTepraibHON TOUKHU:

p=mv
p
H#HHPar##H#
1.4.1
m
v
WIMIyabC CHCTEMBI TEI:
#H#HPartt## p=pLt+p2t..
1.4.2
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3aKOH U3MEHEHUS U COXpaHCHH UMITYJIbCA:

B CO

HHHHParHH L . )
1.4.3 Ap = A(pl + D2t ) = FiguewnAt + FopuemuAt+. ..




JlenaprameHT obpa3oBaHust AxMuUHHCTpanuy r. EkarepunOypra
MyHHuIHIIaNEHOE aBTOHOMHOE 00111e00pa30BaTeNbHOE YUPeKCHHE CpeqHsist o0meodpasoBarenbHas mkona Ne 36 um. MLIT. Onunnosa
620078, r. ExatepunOypr, yi1. Mamsimesa, 134 ten. 8(343) 374-02-91,
e-mail: soch36 @eduekb.ru

A(
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1BHEITH

At

2BHEIIH

At

B UCO , ecnu

Ap = A(p; +p+...) =0

A(
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, €CITH

4 -

FlBHeLLIH + FZBHeLLIH +...=0

1BHEIIH
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2BHEIIH

PeakTtnBHOE IBIDKEHIE

F

H#PartH A7 ¥

1.4.4 PaboTa cumibl Ha MajoM repeMenieHuH:

A=|}?'|-|.-j.f'|-c05 a=F, -Ax

o F

D
MOoUHOCTh CHIIBL:

C€CJIM 3a BpCM:A

At
1.4.5

At
pa60Ta CHJIbI UBMCHACTCA HAa , TO MOIIIHOCTD CHUJIBI

MAd
P=— =F-p-cosa
ﬂf Ar—)
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1.4.6

Kunerndeckast sHEprust MaTepUaIbHON TOYKHU:

muv?

2

Eun =

KHUH

my

2m

p2

=Zm
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3aKOH M3MCHCHUS KHHETHYCCKOM SHECPTUU CUCTCMbI

matepuaibHbix Touek: B MICO AEkun = Al + A2 + ...

1.4.7

[loreHumanpHas dHEprus:
JUISl TOTEHIIMAJIBHBIX CHJI

Ay = E1n0TeHu - EZHOTeHu_= AEHOTeHu

InoreHIy

210TeHI

AE

MOTCHI]

IloTenumanbHas OHEPTHUA MaTepI/IaJIbHOfI TOYKHU B
OJJTHOPOJHOM IIOJIC TSKECTHU:

El‘lOTeHLl =mg h
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TOTEHI]

mgh

[ToTenumaneHas 3Heprus ynpyro 1eGopMHpOBaHHOTO
Tena:

kax?
EHOTeHu = _2_

IOTEHI]

1.4.8

3aKOH M3MCHCHUS U COXpaHCHHUA MEXaHH4YeCKOM OHCPTUH:
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Euex = B + Emre:—m-
B IICO AE,ex = Agcex menorenn. cuns
B IICO AE,x =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

1.5.1

lapMonmnueckue  kojebaHHs ~ MaTepUANbHONM  TOYKH.
Ammmryna u Qasa  konebanmil. Kunemarmueckoe
OIIMCAHUE:!

x(7) = Asin| @t +o, ).

v, (5) =x/.

a(f=(v,),=—'x(f) =a, +a'x=0,
IZI€ X - CMELICHAE U3 PAaBHOBECHS.

JlnHaMu4ecKoe onucaHue:

ma, = —kx,

ma

X
—kx,
rie

k = mw?

k

mao

. OTO 3HAYHT, YTO
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F

—kx.

OHepreTuyecKkoe ONHUCaHHE (3akoH COXpaHEHUs

MEXaHUYECKOM YHEPTUn):

-

JJH_Fﬁ_rm;jm_k& _

2 2 2 2

CBsi3b aMIUIUTYZBI KOJICOAHWW CMEIICHUS] MaTepUaTbHON
TOYKH C AaMIUTUTyJAaMH KoJieOaHWid e€ CKOpPOCTH U

YCKOPEHHUS:

U =04, a_ =04

[Tepron u yacToTa KoJIeOAHUIA:

r=2r_1
3] Vv

[Teproa masbIx CBOOOJHBIX KOJICOAaHUH MaTEMaTHYECKOTO

MAasITHUKA:
1.5.2 i
IF=2m |—
g
[Tepuon cBoOOAHBIX KOJIeOaHUI MPY>KUHHOTO MAsITHUKA!
m
T =2m]—
k
153 Boinyxknennsle  konebOanusi. Pesonanc. PesonaHcHas
KpuBast
Ilonmepeunsle ¥ NPOAOJBHBIE  BOJIHBIL. Cxkopoctb
154 pacnpoCTpaHEeHUs U IJIMHA BOJIHBL:

v
A=vT =—
v
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Hurepdepentius u nudpakius BOIH

1.5.5 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVYJIAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISAPHAS ©U3UKA
Mopenu CTpOEHHUsI Ta30B, JKUIKOCTEH U TBEPABIX TEII
[Iyctps TepmoanHamuyeckas cucreMa (Tesno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYIl. Torjga KoJIM4ecTBO BEIIECTBA
N m
TN
2.1.1 :
N
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rae

— 4uciI0 ABOTaIpo, m — Macca CUCTEMBI (Tena),

U

U

— MOJISIpHAasl Macca BelllecTBa
2.1.2 TeroBoe IBMKEHUE aTOMOB U MOJIEKYJI BEILIECTBA
2.1.3 B3anMoelicTBre 4acTuIl BellecTBa

2.14 Huddyszus. bpoyHoBckoe ABHKEHHE
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2.1.5 Mogenb uneansuoro raza B MKT
CBsi3pb MEXIy JaBIE€HUEM U CpPEOHEN KUHETHYECKOU
SHEPTHeW  TMOCTYNaTeJbHOTO  TEIUIOBOTO  JBUIYKEHUS
MOJIEKYJ uaeaIbHOTO ra3a (ocHoBHOE ypaBHeHue MKT):
p=-mauv’ zn{m“ﬂ: iz
3 31 2 3
rie m0 — macca OJJHOM MOJIEKYJIbI,
N
n=—
%4
n
2.1.6 -
Vv
N
- KOHLIEHTPALHs MOJIEKYII
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBs3p TeMmIepaTypel Ta3a CO CpEIHEH KHHETUYECKOU
SHEprueil TMOCTYMAaTeNbHOIO TEIJIOBOTO MABUKEHUS €ro
MOJIEKYII:
2.1.8 _i’wa _3kT
Chom = I —
L2
2.1.9 VYpaBuenue p = nkT
2.1.10 Moienp ueanbHOro ra3a B TEpMOIMHAMUKE:
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(Vpaprerme Merreeesa — Kiareipona
| BEIpeUKeHHe [V BHYTPEHHEH SHEepTHH

VpaBHeHHe MeHmeneeBa — KiameiipoHa (mprmer

3JalIcH):
oV =""RT =vRT =NkT, p=PXL
[ L

BrIpakeHIHe U1 BHyTpeHHell 3Hepriil 0IHOATOMHC

rasa (IIpIIMeHIIMEIe (JOPMEI 3aIIICH):

L‘=%vRT =%NkT _ 3 MR —ve, T = %pV

2

2.1.11

3akoH J[aibTOHA 17151 TaBJICHUSI CMECH Pa3pEKEHHBIX Ia30B:

p=p+pt+..
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2.1.12

W3omnpornieccrl B pa3peskeHHOM T'a3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKyJl N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
uzorepma (T = const): pV = const ,

u3oxopa (V = const):

p
Ll t
T = cons

T

p

const

n3zobapa (p = const):
4 = t
T = cons
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const

I'paduaeckoe mpeacTaBIeHUEe H30MPOIIeCCOB HA pV-, pT- 1
VT- nquarpammax.

OO0OBbeIMHEHHBINA ra30BbINA 3aKOH:

vV _ ;
7 = cons

)2%

const

JJI1 ITIOCTOSITHHOI'O KOJIMYECTBA BEILICCTBA V.

HacrplleHHple ¥ HeHAaChIICHHEBIE Imapkel. KauecTBennas

3aBUCHUMOCTDL INIOTHOCTH MW JABJICHHA HACBIIICHHOI'O IIapa

211 oT TEMIICPATYPHI, nux HE3aBUCUMOCTDH OoT 00BéMa
HACBbIIICHHOI'O IIapa
Bnaxnocth BO3yXa.
OTHOCHUTENbHAS BIaXKHOCTD:
¢ = Prapa (T) _ Prapa (T)
2.1.14 B Puaceimnapa (T) B Praceimnapa (T)
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p

HaCBIIIapa

(T

napa

(1)

HachlIIapa

(T)

napa

)
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M3MeHeHne arperatHbiX COCTOSIHMM BEILECTBA: MCIAPEHUE

2115 Y KOHJICHCAIUs, KUTICHUE KUJIKOCTH
5116 M3MeHeHne arperatHpiX COCTOSIHMM BEIECTBA: TUIABJICHUE
o Y KpUCTaJUTM3aIUs
2.1.17 [IpeobpazoBanue sHEpruM B (Pa3oBBIX MEpexogax
2.2 TEPMOJNHAMUKA
2.2.1 TermnoBoe paBHOBECHE U TEMIIEpATypa
222 BnyrpenHss sHeprus
Terlonepenaua Kak CcHoco0 W3MEHEHHUsS BHYTpPEHHEH
2.2.3 sHeprum  0Oe3  comepmieHust  paboTel.  KoHBekmws,
TETIIOTPOBOTHOCTD, U3TYICHUE
KonunvecTBo TEMIOTHI.
VY nenbHas TEIOEMKOCTh BELIECTBA C:
Q = cmAT
224 0
cmAT
VYnenpHas Temiora napoodpasoBanus L: Q = Lm.
2.2.5 VenpHas TemaoTa miaBieHus A: Q = Am.
VaenbHas TemoTa cropanus TomiuBa q: Q = gm
DnemeHTapHas paboTa B TEPMOIMHAMUKE:
A = pAV
A
2.2.6 =
pAV

Boruncnenune paboTtsl mo rpaduky mpouecca Ha pV-

AuarpaMmme
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[IepBblii 3aKOH TEPMOJUHAMUKH:
Q12 = AUz + A1 = (U = Ur) + Az

12
AU
12
+
A
2.2.7
12

w
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A
12
Annabara:
Q12 =0= Ay, = (U; —Uz) = AUy,
0
12

12

w
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2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumeble nmpoiiecchbl
[Tpunnumne! gerictBus TernoBbix mamuH. KIT/:
229 "o T o o
‘B XoHATp XoHATD XL Harp
MaxkcumansHoe 3HaueHue KII/. [ukn Kapho:
T T, T
2.2.10 max N =Ny = e =1 Zzem
Toag T
VYpaBHeHHe TEIJIOBOro OanaHca:
Q1 + Qz + Q3+: 0
Q
1
2.2.11
+
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+
3
+
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE TIOJIE

3.1.1

DNeKTpu3anusa Tel W €€ MPOSBICHUS. JIEKTPUUYECKUU
3apsaa. JBa Buma 3apsima. DJIeMEHTapHBIN AJIEKTPUUECKUN

3apsijl. 3aKOH COXPaHEHUS IEKTPHUUECKOTO 3apsiia

3.1.2

BzaumoperictBue 3apsinoB. Toueunsie 3apsabl. 3aKOH
Kynomna:
B OJTHOPOJ/THOM BEIIECTBE C TUAICKTPHUUCCKOM

IMPOHUITACMOCTBIO

F:k|{?1|-|:h— 1 _|"_;"1|"1"J

g’ 4dmes, 1

3.1.3

9J'IeKTpI/I‘IeCK06 none. Ero neiictBue Ha QJICKTPUYICCKUC

3apsbl

3.14

Hanpsyk€HHOCTB 3IEKTPUYECKOTO TOJIA:

>

) F

qnpo61—xb117x
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TIPOOHKII

Ilome ToueyHOTO 3apsaa:

Er:kr—z
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OJTHOPOJTHOE TIOJIE:

E = const.

const.

KapTunb! nuHui HanpsHKEHHOCTH ATUX TOJICH

HOTCHHI/I&]’ILHOCTB OJICKTPOCTATUYCCKOI'O IT0JIA.

PazHOCTh OTEHITMATIOB U HAIIPSIKEHUE:
A1z = q(P1 — ¢2) = —qA¢p = qU.

3.1.5

12

q(¢
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[ToTennumanbHas SHeprus 3apsjga B DJIEKTPOCTATHUYECKOM

I10JIC:
W =q¢
w
q¢
A=—AW
A
—AW

Ilotenuman QJICKTPOCTATUYCCKOT'O TTOJIA:

w

]
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CBA3b HANPHKEHHOCTH MOJISL M PA3HOCTH MOTEHIIUAIOB IS

OJHOPOJIHOTO AnekTpocTtarnueckoro mois: U = Ed

[TpuHIUIT CYynEepnO3UIIUN ANEKTPUUECKUX TOJIEH:

- - -

E =E1+E2+...,¢ =¢1 +¢2+...

3.1.6
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E

HpOBO,Z[HI/IKI/I B SJICKTPOCTAaTHYCCKOM IIO0JIC.
YcaoBue PaBHOBECHS 3apAa0B: BHYTPH IIPOBOJHUKA
Et=0

3.1.7
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0
, BHYTPH U Ha MOBEPXHOCTH IPOBOTHHUKA (P = CONSt
318 JanekTpuKku B AJIEKTPOCTATUYECKOM ToJIe.
JusnexTpuueckas MPOHUIIAEMOCTb BEILIECTBA €
Konpaencarop. DinekTpo€MKOCTh KOHIEHCATOpa:!
q
C=—
U
C
U
q
3.1.9

DneKTPOEMKOCTH TUNIOCKOTO KOHIEHCATOpa:!

£gnS
= d =&y
C
d
&€
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eC

HapannenLHoe COCIMHCHHUE KOHACHCATOPOB!:

q :q1+q2+...,U1 = UZ :"'iCrlapaJIJI _Cl +C2+

q
q

1

3.1.10 n
q

2

+
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U

2

o

C

napaui
C

1

+
C

2

+

HOCHGHOB&TCHBHOG COCIMHCHHUEC KOHACHCATOPOB:
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U=U, +U S S S
1 2., 1 q> “.’CHOCH Cl (,'2
U
U
1
+
U
2
q
1
q
2
C
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+
DHeprus 3apsyKEHHOT0 KOHJEHCATOpa:
_qU _CU* ¢°
€T 27 2 2
4
2
3.1.11 A
qU
2
CcU
2
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2C

3.2 3AKOHBI ITOCTOSAHHOI'O TOKA

Cwnia ToKa:

-2
3.2.1 Aty

TToctostaueblil TOK: I = const

Jns mocrosHHOrO ToKa q = It

YcnoBus CYIIECTBOBAHUS SJICKTPUICCKOI'O TOKA.

3.2.2
Hanpsokenne U u DJIC E
3akoH OMa Juisl y4acTKa LeMu:
= U
"R
1
3.2.3
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DIeKTpUYECKOe

COIIPOTUBJICHUC.

3aBHCUMOCTH

COIIPOTHUBJICHUA OJHOPOJHOTO IIPOBOAHHUKA OT €ro JJIMHBI U

CCUCHU. YIIGJ'II)HOG COITPOTUBJICHUEC BCUICCTBA.

l
R:p§

3.2.5

Hctoununku Toka. 9JIC uctrouyHuka Toka:

ACTOpOHHHXCH}I

q

E =
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A

CTOPOHHHUXCHII

BHyTpeHHee conpoTHBIIEHHE HCTOYHUKA TOKA

3akon OMa Ui MOJIHOM (3aMKHYTOM) JIEKTpUYECKOM Liemnu:

E =1IR + Ir, oTkyzna

1
Rr
3.2.6
E
E.r
= R
3.2.7 [MapanensHOe COETMHEHHE IPOBOIHUKOB:
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I=11+12+..,U1=02=...,
1 1 N 1
Rnapann Rl R2

R

napaui
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R

HOCJ‘IG)IOBaTeJ'IBHOG COCINUHCHUC HpOBO}IHI/IKOB:
U=U1+02+..,11=12=..,
RHOCJI = Rl + R2+...

R
R
1
+
R
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Pabora snexrpuueckoro toka: A = [Ut.
3akon JIxoyns — Jlenma:
Q =I?Rt

Rt

Ha pesucrope

UZ
R:Q=A=12R1:=1Ut=7t

3.2.8 R
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3.2.9

MOH_[HOCTB OJICKTPUYECKOTO TOKaA:

Ad
P=—0 =1U

At Ar—dl
TermoBasi MOIITHOCTB, BBIJEISEMAs HA PE3UCTOPE:

p=rr= -
R

Moi1mHoCTs HCTOUHMKA TOKA:
AA

PE= CT. M —E]
At Ara0

3.2.10

CBO60,Z[HBIC HOCHUTCIIN SJICKTPHUYCCKUX 3apsA10B B
IIPOBOAHHUKAX. MexaHu3MBbI MMpOBOANMOCTH TBép,Z[BIX
MCTAJJIOB, PACTBOPOB M PACIJIaBOB 3JICKTPOJIUTOB, I'a30B.

[MonynpoBoanuku. [1os1ynpoBoAHUKOBBIH MO

3.3

MAT'HUTHOE ITIOJIE

3.3.1

MexaHnyeckoe B3aMMOJAEHCTBHE MAarHuTOB. MarHuTHoe
none. Bexrop  MarHuTHOM — mMHaykumu.  IIpuHnun

CYNECPNO3NIUHA MAI'HUTHBIX MOJICH:

B = Bl +B2+
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JluHnyn wuHAYKOMM MarHuTHOoro nouns. Kaprtuha nuHui
UHAYKIUU MAarduTHOTO [OJIA [1I0JIOCOBOTO u

HOI[KOBOO6p33HOl"O IIOCTOSAHHBIX MarHuTOB

3.3.2

OnpIT 9pCTezLa. MarauTHoe MoJje IIpOBOAHHWKA C TOKOM.
KapTI/IHa JIMHUAHN HHAYKIIUU MAr"iuTHOI'O IIOJIA JJIMHHOTO
mpsaMoro IIpOBOAHHKA n 3aMKHYTOT'O KOJBIEBOTO

IMPOBOAHUKA, KAaTYIIKH C TOKOM

3.33

Cuna Amnepa, €€ HallpaBJICHUE U BEJIMYUHA!

F, = IBlsina
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IBlsina
, TJIE 0 — YTOJI MEX/1y HaIlPaBJICHUEM ITPOBOIHUKA M BEKTOPOM

>

B

334

Cuna JlopeHiia, €€ HanpaBJICHHE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
T/I€ 0 — YTOJI MEXAYy BEKTOpPaMHU

-

v

4
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. I[BI/I)KCHI/IG Sapﬂ)KeHHOﬁ JaCTHULBI B OJHOPOJHOM MAariHuTHOM
I1O0JIC

34 OJIEKTPOMATHUTHASA MHAYKOUA

[ToTok BeKTOpa MarHUTHOM MHTYKIIUH:

® = B,,S = BScosa

D
B
34.1
S
BScosa
3.4.2 SIBnenue sanexkrpomarHuTHOM MHAYKUMHU. D/1C unayknuu
3aKoH JIeKTpoMarHuTHOM unaykuuu dapanes:
AD
3.4.3 Ej = :—(I:l;
At Af—A)

344
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‘f’ u'n'

O/1C uHayKUMU B IPSMOM ITPOBOJHUKE JTIMHOM |,

ABKYHIEMCS CO CKOPOCTBIO

>

v
1%
@ 1D

(

v

1

I
)

B OJIHOPOJTHOM MAarHUTHOM noJie B:
| E; |= Blvcosa
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Blvcosa

, TJIe 0. — yroJl MeXxay BeKTopoM B u Hopmalibio

K IINTIOCKOCTH, B KOTOpOI\/’I JIC)KAT BEKTOPHBI

>
>

lnv
/
u
v
; eClu
l
l
1
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B
B
, U1
v
v
TO
| E; |= Blv
| E
Bly
3.4.5 [IpaBuno Jlenna
NHAyKTUBHOCTE:
L )
T
3.4.6
L
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,um O = LI
Camounaykiusa. I1C caMOUHIYKITUU:

AT
E =- ~ =—LI
—)

9Hepr1/151 Mar"dvMTHOTI'O ITOJIA KaTyIIKHU C TOKOM:

LI?

3.4.7

LI
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3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 1 BOJIHbI

3.5.1

Konebarenbubiii kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHMs B UJCATHHOM K0JIeOATEIFHOM KOHTYpE:
[ q() =g 5in( ot + @)

11'['{] =q;=r,-1}mms['mr+q}ﬂ:] =]__ cos(wf +q,)

®opmyna TomcoHa:

T =2nVLC
T
2
LC
, OTKyJa
21 1
w=—=—
T +LC
w
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2

LC

CBs13b AMIUIMTYABL 3apsajia KOHACHCATOopa C aMHHHTy,HOﬁ
CHJIBI TOKa npu CBO6OI[HI>IX SJICKTPOMAardHuTHBIX

KoJIeOaHHSIX B nacaJIbHOM KoJe0aTeIbHOM KOHTYpP€:

gm:—

LE))

3aKkoH COXpPaHCHUA SHCPIruu B HACAIIbHOM KOJIEOATEILHOM

KOHTYpE:
3.5.2

3.5.3 BrinykeHHBIE NIeKTpOMarHuTHbIE KosieOanus. Pesonanc
3.5.4 [IepemennsbIi TOK. [Ipoussoactso, rnepenada "u

noTpeOieHne 3IeKTPUIECKO SHeprun
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cuUt LI* U’ LI’
+ = mE = M= — const.
2 2 2 2

CaoiicTBa 3JIEKTPOMATHUTHBIX BOJIH. B3anmnas

OopucHTausd BCEKTOPOB B BJICKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:
E1lBlc
E
1
3.5.5
B
i
C
2500 [IIxama 3IIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
e [IpssMonuHENHOE pacnpoCTpaHEHHE CBETAa B OJHOPOIHOU
cpene. Toyeunsit uCTOUHUK. JIyu cBeTa
3aKOHBI OTpaKEHUS CBETA.
a=p
3.6.2
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olp

S

3.6.3 [TocTpoenue n3o06paxeHuil B IOCKOM 3epKaje

3aKOHBI IPEJIOMIICHUS CBETA.

[Ipenomiienue cBera:

nysina = n,sinf.

3.6.4

sinf.

AOCOIIIOTHBIHN IT0Ka3aTelb IpCIIOMJICHUA:

c
Nasec = ;

abc
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OTHOCHUTENBHBIN MMOKa3aTENh MPETOMIICHHUS:
n, "

nOTH
T V2

OTH
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XoJ ydei B IpU3Me.
\"1 = \'2 . ;?1}.1 = I?2}'2
CoOTHOILIEHHE YacTOT U COOTHOUIEHUE JJIMH BOJH IpU

nepexoa€ MOHOXPOMATUYCCKOTO CBE€Ta UYCPE3 TIpaHULly

pa3aciia ABYX OIITHYCCKUX CPCO:

3.6.5

ny,<n, n,

ny

anp

[TosmHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHbI yroi MOJHOTO BHYTPEHHETO OTPAaXKEHUSL:

. 1 n;
Sinay, = =—
Noru n,
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Sina

np

OTH
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Colwupatoniue M paccewBarolve JTUH3bL. TOHKas JIHMH3A.

®DOKYCHOE pacCTOSTHUE U ONITHYECKAs CHUJIa TOHKOW JIMH3BI:

1
D==
F
D
3.6.6
F
1
dopmysia TOHKOH JTMH3BI:
1,11
d f F
3.6.7
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VBenuueHue, JaBacMoe JIMH30M:

h

H

| f |
d
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F\ h
f

ko

B ciyuae paccenBaroniei JuH3bI:

1
DO0=F =—=0,
D

3.6.8
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Xox myda, MPOLIEAIEro JIMH3Y MO/ POU3BOJIbHBIM YIJIOM
K e€ rmaBHOM ontuyeckoil ocu. Iloctpoenne n3zoOpakeHuit
TOYKH U OTPE3Ka NPAMON B COOMPAIOLIUX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMAXxX

3.6.9

doToanmapar Kak onTuueckwii mpuoop. [maz  kax

OIITUYECCKasA CUCTEMA

3.6.

Uurtepdepeniuss  cBeta.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOmoIeHUsST MaKCUMyMOB U MHHUMYMOB B
UHTEP(DEPEHIIMOHHON KapTUHE OT JBYX CHH(pa3HBIX

KOTCPEHTHBIX KCTOYHUKOB:

A
MAKCIIMYMBI — A=2m—, m=0,+1.£2.£3 |

i

A
MITHIIMYMBI — A=(2m+ )=, m=0£1,

.ﬁ

I+
g
I+
L

3.6.11

Hudpakuus ceta. [udpaxkinuonHas pemeérka. YcioBue
HAOMIOJICHUS] TJABHBIX MAaKCHUMyMOB TIpPU HOPMaJIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOTrO CBETa C JUIMHOW BOJHBI A

Ha pemETKy ¢ nepuoaoM d:

dsin,, =mim=0,+/-1,+/-2,+/-3,..

dsing
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3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
4.1.1 l'unoresa M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®oToHbl. DHeprus GoToHa:
E =hv= E =pc
A
4.1.2

hv
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he

pc

Nmnynsc dpoToHA:
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hv

®dotodrpdexr. Onweitet  A.I. CromeroBa.  3aKOHBI

4.1.3
dhoTorddekra
YpasHenue DitHinTeitHa 1715 poTodddexTa:
ECbOTOHa = ABbIxoza + EKnHmaxJ
E
(dorona
4.1.4
ABBIXOJa
+
E

KHHmMax
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rie ,

E(l)OTOHa =hv=—,

¢dorona

he

hc

Ay

ABbIXOAa = thp =

BbIXOJ1a
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hv

kp

Kp
hc
2
mv~max
Ewumax = 2 = el
E
KHUHmax
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eU

3arn

4.1.5

JlaBneHue cBera.
JlaBneHne  cBeTa  HAa  TMOJHOCTBIO  OTPAXKAIOUIYIO
MOBEPXHOCTh W HAa  TOJHOCTBIO  TIOTJIOMIAIOTYIO

IIOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOJECJIb aTOMa

4.2.2

[Tocrynatel bopa. U3nydenne u noromnieHre GOTOHOB MpH
Iepexo/ie aTomMa ¢ OJJHOTO YPOBHS SHEPTUH HA JIPYTOi:

hv,, = he =|E, -E

mn - .
Y

mw |

4.2.3

JInHenyaTele CIEKTPBI.

CHCKTp ypOBHeﬁ OHEPTHUHU aTOMa BOJAOPpOAA:

_ -1363B

" Pl

n*

E , n=1 23 _.

4.3

OU3NKA ATOMHOI'O AJ1PA
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43.1

Hyknonnas moznens sapa ['eiisenbepra — MiBanenko. 3apsia

sapa. MaccoBoe uucio sapa. M30Tonsl

4.3.2

PanoakTUBHOCTE.

Anbda-pacnan:
A<, A4 4
FX—>5,Y +;He

bera-pacnan.

DNeKTpOHHBIN B-pacna;

A A 0 =
X =7 Y+ je+v,
[To3urponnslii B-pacnan:
A A 03 .
sX—= Y + jE+ v,

lNamma-uznydyenue

4.3.3

3aKoH PAaAMOAKTHUBHOTI'O pacliaga:
-t

N(1)
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[lycth m — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)

4.3.4

HI[CpHBIe pCaKkIuu. Z[eJ'IeHI/IC N CUHTC3 SAJCP
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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