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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTenbHON Mporpammel, rpeacrabieHHbix B DI'OC COO, a Takxke
c yuérom denepanpHOoil paboueld mporpamMmbl BocnuTaHus W KoHueniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit denepanuu, peaau3yonux OCHOBHbIE 00pa30BaTebHbIE MPOIPAMMBI.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/IesioB
y4eOHOr0o mpeaMeTa ¢ y4éTOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3CH,
JOTUKM y4eOHOTO TMpOIEcCca, BO3PACTHBIX OCOOEHHOCTEH  00ywaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpencTaBIeHUE O LENsAX, COAEpNKaHUHM, OOIIei
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YyriayOnEHHOTO YpPOBHSI IMO3BOJSIET PEAM30BATh
3a/1ayu MPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUST CBOUX HWHTE/UICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOydJaromumMcsi, KOTOphIE HEOOXOAUMBI Ui TMPOAODKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme 1o gpusuke onpenensroTcs miIaHupyeMble pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeaHEro ooOmero o0pa3oBaHUs: JIUYHOCTHEHIE,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM H TPEIMETHBIM pe3yJibTaTaM OOy4YarolIMXCs, OCBOMBIIUX
nmporpamMmy 1o (hu3MKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus Ha yTriyOJIEHHOM
yYpPOBHE, SIBIISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN TIOJIXO/.

[Iporpamma mo Gpu3uKe BKIIOYALT:

TUTAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4YeHHs.

[Iporpamma 1o ¢u3NKe HMEET TPUMEPHBIH XapakTep W MOXKET ObITh
WCIIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UMX MPOTPAMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO WHUIIMATUBY YUUTEIEH U
MPEIOCTaBISET BO3MOXKHOCTH JUJISl  peaU3allid  Pa3IUYHBIX METOJUYCCKUX
MOJXOJIOB K TMPENoJaBaHui0 (U3MKKA Ha YIIIYOJIEHHOM YPOBHE TIPU YCIOBHH
COXpaHEHUS 00S3aTEIHHON YaCTH COJEPIKAHUS Kypca.



®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYMAas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XUMHUEH, OHOJOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3Ho00pa3HbIX TEXHOJOTUN B cpepe IHEPTrEeTUKU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
NOJIy4eHHUsT HOBBIX MaTepHallOB C 3aJaHHBIMH cBoiicTBamu. W3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuyaromierocsi, B GOpMHUPOBAHUE YMEHHN MPUMEHSTh HayYHBIA METOJ MMO3HAHUS
IPY BBITOJIHEHUH MU YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kkypca (hu3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ DKOJIOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOon€HHOTO ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHUS U SIKOJIOTHYECKON 0€30MMaCHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (¢akrtopa ydeOHoro mporecca. [ns yriyonéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,
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BKJTIOYAIOMIETO (DPOHTATBHBIE YYCHUYECKHWE OMNBITHI NPU HW3YYEHUH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
7Ba crioco0a peanu3anuy GU3nYecKoro npakTukyma. B nepBom ciydae npakTHKyM
npoBoauTcst b0 B koHie 10 u 11 kimaccoB, 1ubO MOCJE MEPBOTO U BTOPOTO
MOJIYTOIMM B KaXKJIOM M3 3THX KJlaccoB. BTopoit crocod — 310 mHTerpamusi padbor
MPaKTHKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPBIE MPOBOIATCS B TpOIECCe
u3ydyeHus: paszaena (temsl). [Ipu sTomM moj paboramu MpakTUKyMa MOHMMAETCS
CaMOCTOSITETIFHOE ~ HMCCIEJOBaHHE, KOTOpPOE TMPOBOAMUTCA TIO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKIHUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMAaTHKH JJIs OTUX BHJOB YUYEHHUYECKHX MPAKTHYECKHX PabOT OCYIIECTBISETCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAaHUPOBAaHUSI W OCHaleHWs kaOuwHeTa ¢usuku. llpu 3ToM obecreunBaeTcCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHWE yensieTcs PEIIeHUI0 PacU€THBIX U KaYSeCTBEHHBIX 3a/1a.
[Tpu 3TOM 117151 pacUETHBIX 3a7]a4 MPUOPUTETOM SBIISIFOTCS 33/1a4 C SIBHO 3aJaHHOM
Y HESBHO 33JaHHOM (PM3MUECKON MOJIEBIO, MO3BOJISIONINE TPUMEHSITh U3YUEHHbBIE
3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HHTETrPHUPYs
NpUMEHEHHE 3HAaHUH U3 pa3HBIX pa3aesioB. JJisi KaueCTBEHHBIX 3a7a4 IPUOPUTETOM
ABJIAIOTCS 3aJjaHusl Ha OOBIACHEHHE/NpeNCKa3aHue NPOTEKAHUsS (PU3HYECKUX
SIBJICHUH U TIPOILIECCOB B OKpY’Karollel JKU3HM, TpeOyromue BbiOopa Gru3ndecKon
MOJIETIU JJI CUTYaIlMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBHm ¢ TpedoBanmsiMu ®I'OC COO k MaTepHaIbHO-TEXHHYECKOMY
obecrieueHnIo yueOHOTO mpoliecca Kypce Gu3nku yriyoJI€HHOTO YPOBHS Ha YPOBHE
CpeaHero oomero oOpa3oBaHUS JIOJDKEH H3Yy4aTbCs B YCIOBUSX IPEIMETHOTO
kabuHeTa. B kaOuHere GU3WMKH MODKHO OBITH HEOOXOAMMOE J1a0OpaTOpHOE
o0opyaOBaHME JJIsl BBIMIOJTHEHHS YKa3aHHBIX B pOTrpaMMe o GU3UKE YUCHUIECKUX
OTIBITOB, TAOOPATOPHBIX PabOT U pabOT MPAKTUKYMa, a TAaKKe JEMOHCTPAIMOHHOE
obopytoBaHHE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dbopMupyeTcsi B BUAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
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OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Ja00OpATOPUIL.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHUA U (PopMUpOBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMUpoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCTOIb30BAaHUEM (PU3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON JIESITEIbHOCTH, CBSA3aHHBIX C (PU3MKOM, TMOATOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUM 00 OOUIUX (PU3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
duznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA MPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C IBHO 33JJaHHOMN (hU3MIECKOM
MOJIETIbIO, 3a/lady, MOJpa3yMEBAIOIUX CAMOCTOSITENIbHOE CO3AaHHE (U3NYECKOU
MOJIEIM, aJEKBaTHOM yCIOBHSAM 3aJayd, B TOM WYHCIE 3aJad HHKEHEPHOIO
XapakTepa;

NOHMMaHWe (PU3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOIO IIJIAHUPOBAHUS W TMPOBEACHUS
¢u3nuecknx OKCIEPUMEHTOB, aHAIMW3a W HHTEpPHpeTanud  WHHOPMAIHH,
OIpPEJENICHMS] TOCTOBEPHOCTHU MTOJIYYEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBIA YpPOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabdOT W ONBITOB C YYETOM HMHIWBUAYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCIICOBAHUS (DU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

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

[lorpemHoct  u3MepeHudd  PuU3MUECKUX  BeIWYMH  (aOCONIOTHAS |
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
a0COJIFOTHO TBEPJI0€ TEJI0, UeaabHas KUIKOCTh, UJICAJIbHBIN Ta3, TOYCUHBIN 3apsi).
I'unoresza. @uU3nyecKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Pons u mecto duzuku B GOpMUPOBAaHUU COBPEMEHHOW HAy4YHOU KapTHHBI
MHUpPA, B TPAKTUYECKOUN AEATEIBHOCTH JIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuibl TOKa U HAPSHKEHUS B LIENU TOCTOSHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIHHBIX TPHUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit mo duszuke. [Ipumepsl uzMepeHus
(du3MUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMUM HAa OCH CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX MPOCKLUMH HA OCH CHCTEMBI KOOPAMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobOogHoe majeHue. YCKOpEeHHE CBOOOJHOrO MmajacHus. JIBKeHHe Tena,
OpOILIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTelbHOE (TaHT€HIMAIBHOE) U TOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JIBUKEHHE CHAPSIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE ITEPE1aun, CKOPOCTHBIE
TUQTHI.

Jemoncmpayuu.

Mogenb cucTteMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3pesKEHHOM IPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE yTEH, TPACKTOPHIL, CKOPOCTEN IBUKEHUSI OTHOTO M TOTO K€ TeJa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

N3yuenue nBUKeHNs Tela, OpOIIEHHOT0 TOPU30HTANBHO. [IpoBepka runoressl
O MPsAMOM MPONOPLUMOHAIBHOM 3aBUCHUMOCTH MEXAY JaJIbHOCTBIO TIOJETA U
HA4YaJIbHOW CKOPOCTHIO TEJIa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MEpUO/ia 0OpalieHusi KOHUYECKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HprotoHa. MHepumanbHble cuctemsl otcy€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna 1spKkecTd. 3aBUCUMOCTh YCKOPEHUsI CBOOOIHOTO MaJIeHUs OT BBICOTHI HaJl
NOBEPXHOCTBHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BrkeHne HeOECHBIX Tel
U uX cnyTHUKOB. 3akoHbl Keruiepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cumna TpeHUs CKOJbKEHUS U CUjla TPEHUS MOKOSI.
Koaddumment tpenus. Cuna conpoTUBICHUS NMPU ABMKCHUH TeJa B KUIAKOCTH WUIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO JIBUXKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBHKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habnronenune aBmkeHUs Tell B MHEPLUAIbHBIX U HEMHEPIHUAIBHBIX CUCTEMAX
OTCYETA.

IIpuHIKII OTHOCUTEIBHOCTH.

Kauenne nByX LWIMHAPOB WM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMAIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECUCTBYIOIIEH TPUIIOKEHHBIX K TEIY CHJI C IPOU3BEIECHUEM
MAacChl Tejla Ha €ro YCKOPEHHUE B MHEPLUAIBbHON CUCTEME OTCYETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepraibHOM TOYKH, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umITlynbca MaTepUaIbHOM TOYKMU. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTEPUATbHON TOUKHU.
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[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprud Teja B OJJHOPOJHOM I'PABUTALIMOHHOM MoJe. [loTeHnnansHas sHeprus tesna
B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOIO Iapa (BHYTpM U BHe Imapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOThI HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOU SHEPrUuu
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHWYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJOMET, KOTIEP, MPYKUHHBINA TUCTOJIET, TUPOCKOT, (PUTYpHOE KaTaHUE Ha KOHBbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble TipeBpalieHus] KUHETHYECKONM W TMOTEHUHAJIbHOW HSHEPrui Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cuiibl TATH, CKOPOCTH MOJIETTH 3JIEKTPOMOOHIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3mepeHrne KHNHETUUECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3HKa M1 TEPMOAMHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOE 0O00cHOBaHue. Jnddysus. bpoyHOBCcKOe MBUKEHUE. XapaKTep JBHKCHUS
Y B3aUMOJCHUCTBUSA YaCTHUI[ BEIIECTBA. MoJaenu CTPOEHHUsI Ta30B, KUIKOCTEH H
TBEPBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pa3mepsl MoJekyn (atomoB). KonnuecTBo BemectBa. [loctosnnas ABoraapo.
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TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb uaealbHOr0 ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCSI XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporiecco B
WJeaqbHOM Tra3e C TIOCTOSIHHBIM  KOJIMYeCTBOM BemiecTBa. [ 'paduyeckoe
MpeCcTaBlIeHUE U30MPOIIECCOB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATENBHOTO TEIUIOBOTO JIBMXKCHHS MOJICKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUH UJICATIbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETUYECKON dHEPTHEH MOCTYNaTeIbHOTO TEMJIOBOTO ABMKECHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHIl BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKEHUSI.

Juddy3us xuakocTe.

Mopaens onbita TepHa.

[TpuTs>keHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenne u nccnegoBaHue H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpolecca YCTAHOBIICHHS TEIUIOBOIO PABHOBECHS IMpU
TEIJIO00MEHE MEXy TOpsiYei M X0JI0JHON BOJIOH.

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30XopHOro mnporuecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHUYECKOW CHUCTEMBI. BHENIHNE U BHYyTpeHHUE napameTpsl. [lapameTprl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUCHHS BEJTUUYNH, OMKUCHIBAIOIIUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHamuku. CamMoOnpou3BOJIbHAS — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETNIOBOMY PAaBHOBECHIO.
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Mogenp uaealbHOrO Ta3a B TEPMOJUHAMHUKE — CHCTEMA YpPaBHECHUM:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcinoBuss IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHIIEHTPAILUSl YacTHIl, BHICOKUE
TeMneparypsl. BelpaxkeHue 11 BHyTPEHHEN YHEPrUU OJHOATOMHOIO HJI€ATBHOTO
rasa.

KBazucrarnyeckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHast pabota B TepMOJAMHAMUKE. Brruncnenue pabotel o rpaduky
npoiiecca Ha pPV-auarpamme.

Tennonepenaua  kak  cnoco0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJAMHAMUYECKON  cucTteMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JTYUEHHE.

KomnuectBo TemnoTel. TemmoéMKocTh Tena. YAeabHass U MOJsIpHad
TEIUIOEMKOCTH BEWIECTBA. YpaBHeHHE Maiiepa. YelbHas TEIUIOTa CrOpaHust
ToruBa. Pacuér kommdecTBa TEIIOTHI mpu Temtonepenade. I[lonsatue o006
aauabaTHOM TIpoliecce.

[TepBriil 3aK0H TepMOIUHAMUKU. BHYyTpeHHs1s1 sHeprusi. KoanuecTBO TEMIOThI
u paboTa Kak Mephl WM3MCHEHUS BHYTPEHHEH OHHEPIHH TEPMOJMHAMUYECKOM
CHUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKH JJ1s1 PABHOBECHBIX ITPOIIECCOB: YePE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMBI TPOXOAUT €IUHCTBEHHAs
aguabaTta. AOCOIOTHAS TeMIepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKY J1JIsI HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00JIee XOJI0HOTO0 Tella K 0oJiee HarpeToMy 0e3 KOMITeHC AU
(Knay3uyc). HeoOpatuMocTh IPUPOHBIX MPOIIECCOB.

[TpuHuMner gectBus TermnoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUTrareneil. TermaoBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOIHIbHHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpaTOpHBIN JBUTATENM, MapoBas TypOWHA,
MOJy4YCHUE CBEPXHUBKUX TEMIIEpaTyp, YTWIM3AIUS «TEIUIOBBIX» OTXOJ0B C
HCIIOJIb30BaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIMSA OHOOPTaHWYSCKOTO TOTUTHBA JIJIS
BBIPA0OTKHU «TCIIOBOM» M 3JIEKTPOIHSPTHH.

Jemoncmpauuu.

N3meneHne TeMnepaTyphl IpU aauadaTHICCKOM PaCIIPEHUH.

Bo3aymiaoe orauso.

CpaBHeHME yACTbHBIX TEIJIOEMKOCTEH BEIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEN SHEPTUU.

HccnenoBanue aanadbaTHOTO Mpoliecca.
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KomrnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomoi, nPAKMUKYM.

N3mepenue yaenpHON TENIIOEMKOCTH.

UccnenoBanue npoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUU MEXKMOJEKYJISIPHOTO B3aUMOJCHCTBUSA H
TEMIEPATypbl KAUTICHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHieHcalusl. Micnapenue v kuneHue. Y iefibHast TeraoTa
napooOpa3oBaHMUsL.

HacepilieHHble W HeHachlleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH U JIaBJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JIaBJICHUS B
AKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctajuioB. IlnaBieHue W KpucTauu3alus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

Hedbopmanmu TBEpHOro tena. Pactsokenne u cxxatue. Caur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tesl, 00bEMHOE M JMHEHHOE
pacimpenie. AHTApMOHHU3M TETUIOBBIX KOJIeOaHWN YacTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. Kod(QhUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kamumnspusie siBiienud. JlaBiieHue moa UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHME IIPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TermoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL ¢ MBUTBHBIMY TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBiaeHusl.

Mopaean HEHBIOTOHOBCKOM KHUIKOCTH.
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Cnoco0bl U3MEpEeHUS BIAXKHOCTH.

NccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

Hab6monenne manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

N3mepenne yaenpbHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue cBONCTB HACHILIECHHBIX I1APOB.

N3mepenre abCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSIKESHUS.

N3mepenne moaynst FOHra.

HccnenoBanne 3aBucuMocTH JedopMmaliii  pe3UHOBOro oOpasua ot
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auuss Tell W €€ MpOsBIEHUA. JJNEKTpUYecKuil 3apsa. JlBa Buna
IJEKTPUYECKUX 3apsiAoB. [IpOBOJHUKM, JUAJIECKTPUKM U  TOJIYHPOBOJTHUKH.
DNeMEeHTapHBIN ANEKTPUUECKHI 3apsi. 3aKOH COXpPaHEHU AIEKTPUUYECKOT0 3apsia.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kymnona.

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

Hanpspbk€aHocts  anekTpudeckoro  mosis.  [IpoOubiit  3apsa.  Jluauum
HAIPSKEHHOCTHU AJIEKTPUUECKOro noiist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO TMOJIs. Pa3HOCTh MOTEHUUANOB U
HanpsbkeHue. lloTeHnManbHash SHEpPrusi 3apsiaa B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexkTpocTaTHYecKoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTU
NOTEHIMATIOB [JIsl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apshKEHHOro 1Mo o0héMy mapa. [lome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnsnexTpuku B BIIEKTPOCTATUYECKOM ToJIE. Jnsnnexkrpudeckas
MIPOHUIIAEMOCTH BEIIECTBA.

Konnencatop. DneKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpA.

15



[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. [locnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOPa.

JIBruKeHue 3apsKEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens a5ekTpoctatrudeckoro reueparopa (Baun ne ['paada).

[TpoBOJHUKH B 3JEKTPUUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus MEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOpa.

3apsiika v pa3psaaKa KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

OueHka cuj B3auMOAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPpa B YHEPTHUIO
U3JIyYEHUSI CBETOIMO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HanpsKEHUS) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsiaa KOHAEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CylecTBOBaHMS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixxkenue U u DJ1C é.

3akon OMa [ yyacTKa LeTH.

DNEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTb COITPOTUBJIEHUS OJHOPOIHOTO
MMPOBOJHHUKA OT €ro JJWHBl W IUIOIIAJAW MONEPEYHOTO CEUYCHUS. Y IEIbHOE
COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnnekTpuyeckux ueneil. [lpasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.
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MOIIHOCTh 3JIEKTPUYECKOTO0 TOKAa. TerioBas MOIIHOCTh, BbLACIsEMasl Ha
pe3ucTope.

OJ1C n BHyTpeHHEE CONPOTUBICHUE NUCTOUHUKA TOKA. 3aKOH Oma J1sl TOTHOM
(3aMKHYTOM) sJeKTpuueckoil 1enu. MOIIHOCT, HUCTOYHMKAa Toka. KopoTkoe
3aMbIKaHUE.

Konpaencarop B 11enu nocTosIHHOTO TOKA.

TexHuyeckue YCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIepMeETp,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUMU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsiKEHUS.

HccnenoBanne 3aBUCMMOCTH CHWJIBI TOKA OT HANPSKEHUSA JIs1 PE3UCTOPA,
JlaMIIbl HAKAJIMBAHUS U CBETOAUOA.

3aBUCUMOCTh COMPOTHUBJICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAAH TIONIEPEYHOr0 CEYEHUs U MaTepuala.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MTOCTOSHHOM
HaIpsHKCHUU.

[Tpsamoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE raJIbBAHUYECKOTO SJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0sI coennHeHUsT UCTOYHUKOB Toka, DJIC GaTapei.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXKIY MOJOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpoOTUBIICHUS POBOAHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJISI JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npenesia u3MepeHns amnepmMeTrpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
IIPY KOPOTKOM 3aMBbIKAHUH.

HccnenoBanne pa3HOCTH NOTEHIHAIOB MEXKTY MOJOCAMHA UCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOJAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHSI METAUIOB OT
temneparypsl. CBEpXIpOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.
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[TonynpoBogHUKWU. CobOcTBeHHas 151 pUMECHas MPOBOJUMOCTD
noJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUH TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajes A FAEKTPOIU3a.

DIIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Monnus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUWE: Ta30paspsiHble
JIAMIIbl, DJICKTPOHHO-JIydeBasi TpyOKa, TMOIYNPOBOJHUKOBBIE MPUOOPHI: TUOJ,
TpaH3UCTOP, (HOTOANOI, CBETOIUO/, TAJIbBaHUKA, pa)UHUPOBAHNE MEJIH, BBITIJIABKA
ATIOMUHUS, DJEKTPOHHASI MUKPOCKOTIHUSI.

Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 35ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

CpaBHeHME TPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0JHOBAIEHTHOI'O HOHA.

HccnenoBaHnne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CniocoObl n3MepeHus: PU3NYECKUX BEJIMYMH C UCTIOIh30BAHUEM aHATIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nuecknx BENMYWH, MPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbIe paOOTHI, MPAKTHKYM).

MexnpeaMeTHbIe CBA3H.

Nzyuenue kypca ¢puzuku yriny0a€HHoro ypoBHs B 10 ki1acce oCymiecTBIsIeTCs
C YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MAaTHKW,
Oumonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemmnbole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: SABJICHUE, HAy4YHbIM (pakT, rumores3a, (pu3nyeckas BeJIMYMHA, 3aKOH,
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TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosua, ux rpaguku U cBoiicTBa. TpuroHomerpuyeckue QpyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIMIeH cpeabl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs Macca, MOJy4eHHEe HAaHOMAaTepHalioB, TEIJIOBbIE CBOMCTBA
TBEPABIX TeJl, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAIUIBI, HIEKTPUUECKHE CBOMCTBA
METaJJIOB,  JJEKTPOJUTUYECKAass  JTUCCOIMAIMs, TajbBaHWUKA, AJIEKTPOHHAs
MUKPOCKOTHSI.

TI'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (THPOCKOIN, BOJOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTpOnprOOpoB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.
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TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHUs Myyka 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeiCTBUA MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIOTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3emIn.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.
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ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH W3MEHEHHUS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny JeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUS] MEXAaHUYECKON sHepruu). BuiBojg
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmntyna u (dasza kosjeOanuil. CBs3b aMIUTUTYAbl KOJEOAHWW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusax. BeinyxeHHsle Konebanus. PezonaHnc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHuWM Trpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.
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N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHWH HUTAHOTO M IPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANpPSDKEHUS TPU  pasinyHOM (popme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpousBonctBo, mnepegadya U mMoTpebiIeHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUHU 3JIEKTpONepeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX JIEKTPOMATHUTHBIX KOJIEOaHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoicTBO U IpUHLIKIL IeUCTBUS TpaHCchopMartopa.
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Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepennnu u audpakini MEXaHUIECKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPEIOMIIEHUE,
noJispu3anusi, nudpaxius, nHTepdepeHns.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.
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N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIN MMOKa3aTeb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETA U COOTHOIIEHUE IJIMH BOJIH IIPU IEPEX0E MOHOXPOMATUYECKOT'O CBETA YEPE3
IPaHULy pa3zena ABYyX ONTUYECKHUX CPEN.

Xona nyueit B mpusMme. [ucnepcusi cera. CioxHBIA cocTaB O€Ioro cCBeTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

Cobuparomue 1 paccenBatroiue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHue
U ONTUYECKas CUja TOHKOW JIMH3bI. 3aBUCUMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUM M OTHOCHUTEIBHOTO IOKa3aTels
IIPEJIOMIICHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoUIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOWCTBA W TEXHOJOTHMYECKHE MPOLECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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NccnenoBanne npenoMiaeHus CBETa.

HaGmronenre noaHoro BHyTPEHHEro OTpakeHusl. Mojieb CBETOBOA.

HccnenoBanne XxXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKHUX MJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3HI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nntepdepeHinm 1a3epHoro U3IydyeHHs Ha IBYX IIETIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['pannLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuaipsHOU
TEOPUU OTHOCHUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.
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TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3JIyueHue aOCOIIOTHO YEPHOrO Tela).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YAaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJHEYHas OaTapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKmukKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OnbITel MO UCCIENOBAHHUIO CTPOeHUs aToMma. IlnaHerapHas Mojenb aroMa
Pezepdopna.

[Toctynarsl bopa. M3nydyenue u nornoiuieHue (OTOHOB MPU NMEPEXOAE aTOMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.
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Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPabHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa I'eitzenOepra—lBanenko. 3apsia sjupa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHs. BiusHHE pagMOAKTUBHOCTH Ha KUBBIE
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIIEPHOIO CHUHTE3a. OJKOJIOTMYECKUE aCIEKThl Pa3BUTHS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uznka 3a npeaenamu CrangapTHol Mojenu. TémHas maTepuss U TEMHas
JHEprus.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Buiibcona, siiepHbIi peakTop, TEPMOSIAEPHBINA peakTop, arToMHast 00MOa, MAarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie pabomaot, NPAKMUKYM.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.
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Drtansl pa3BUTHS acTpoHOMUU. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3mHoro Heba. Co3Be3gusi, sSipKUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Iyts — Hama T'amaktuka. [lonoxkenue u nBukenue CoyHIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/bI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

Crioco6b1 m3MepeHust PU3NYECKUX BEIMYMH C UCTIOIH30BAHUEM aHATIOTOBBIX H
MU(POBBIX HM3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE M OTHOCUTEIIbHBIE TOTPEITHOCTA U3MEPECHUN (DU3NYECKUX BEIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.
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O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas pU3MKa U TEPMOAMHAMUKAY, « DNEKTPOAUHAMUKay, «Konebanus u
BOJIHBI», «OCHOBBI CHELHAIBHOW TEOPUH OTHOCHTENBbHOCTHY», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHM B COBPEMEHHOM HAyYHOW KApPTUHE MUPA, 3HAYCHUE ONMCATEIbHOM,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENIBHOM M  NPOTHOCTHYECKOW  (DYyHKLMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUIN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢pusuku yrayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C y4€TOM COJAepKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOTUH, XUMUH, Teorpadyu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBIECHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JIMArHOCTMKA B MEIMIHMHE, ONTHYECKHE SBIECHUS B JKUBOU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUIMUECKON PEeIETKH, CTIEKTPAJIbHBIN aHaIH3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alIe)KMd MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SIKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIIMOHHAs Ie4b,
JUHUM 3JIEKTpoNepead, 3IEKTPOABUraTeNb, pajap, paIuonpuEMHHK, TEJIEBU30p,
anTeHHa, Ttenepon, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEYHas OaTapesi, CIIyTHUKOBBIE
NPUEMHUKY, siI€pHasi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHS.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e cOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJi€Ha POCCUHCKOro 00I1ECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, IPUCYIIETO (PU3NUYECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUA:
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MHTEPEC K Pa3IMYHbIM chepam NpodhecCHOHATBHON NEeATEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (DU3MKOM U TEXHUKON, YMEHHUE COBEPIIATh OCO3HAHHBIM
BbIOOp Oyayiell mpodeccuu U peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUIaHbL;

TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHHUIO B 00JACTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB MEJSIM, OIEHUBATH PUCKHU MOCIIEICTBHIA JIEATETLHOCTH,
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

31



BJa/IeTh HAYYHON TEPMHUHOJOTHUEN, KIIOYEBBIMU MOHATUSAMU U METOJAaMU
(u3HUeCKOl HayKU;

BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHHUs 3a1ady  (PU3UYECKOro
coJiep KaHusl, IPUMEHEHHIO PAa3IMYHbIX METOA0B MO3HAHUS;

BJIaJE€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIIpeTaluu, NpeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IUYHbIX yUEOHBIX
CUTyallUsiX, B TOM YHCII€ MPU CO3JaHUU Y4EOHBIX NMPOEKTOB B 00JIaCTH
buzuky;

BBISIBJISATh NMPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyalIU3UpPOBATH 3ajady,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxoAuTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pElICHHUS;

aHAIM3UPOBATH TOJYYECHHBIE B XOJI€ PEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBUSAX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BATEIbHOU
JESITEIbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAaHUSA N0 (PU3UKE B TMPAKTUUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI ¥ PEIICHUS;
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOIIME aTbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH TMOJTyYeHUSI HHPOpMaUK (GU3UIECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpPETANi0 HH()OpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpEeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHUYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U 1EJIEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEACTABICHUS U BU3yaJIU3ALIUH.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOILIEHWE Ha Yypokax (HU3MKM U BO BHEYPOUHOMU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHON U MHAUBUAYaIbHON
paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacnpeeNsiTh poJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSATEILHO OCYIIECTBIISATH TO3HABATEIBHYIO ICSITEIbHOCTh B 00J1aCTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH y4eOHOTO MTpeIMEeTa Ha OCHOBE JTUYHBIX MPENOYTCHUL;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(Gu3UKHN, TOCTOSHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:
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JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI peIIeKCHH 1JI OIICHKH CUTYaIllU, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBLHBIN WHTEJUICKT, e ATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI
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K konity o0yuenus B 10 knacce npeqMeTHbIE Pe3yJIbTAThl HA YTIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pasnuyarh ycIoBUs MPUMEHUMOCTH MOJIeNel (U3HUeCKUX TeJl U MPOIIECCOB
(sBJIEHMIT): MHEpLMANIbHASI cUCTeMa OTCYETa, aOCOJMIOTHO TBEPIOE TEJO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
a0coJIFoTHO yripyrasi jaedopmaius, aOCOIIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIW Tra3za, >KUIKOCTH M TBEPIOIO
(KpHCTAJTMYECKOT0) TeJa, UACaIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHHYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTUYECKOE BBIPAKEHNUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
¢u3nuecknx 3aKOHOB: TpeoOpa3oBaHuil ['amuies, BTOPOro W TPETHETO
3aKOHOB HpIOTOHA, 3aKOHOB COXpAaHEHHS HMMIIYJIbCA W MEXaHUYECKOU
JHEPIruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a Cco CpeaHei
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaMEHd MOJIEKYJ M €ro TeMIOEpaTypor, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
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COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTeMaTU4eCKOE BhIPAKEHHE 3aKOHOB, YKa3bIBATh YCIOBUS MPUMEHUMOCTHU
ypaBHeHUsA MeHnneneeBa—KnaneiipoHa;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIUATbHOCTh
AJEKTPOCTATUYECKOTO TMOJIs, MPUHIHUIN CYHNEPHO3ULMU DIICKTPUUECKUX
MoJIeH, MpHU 3TOM YyKa3biBas YCIOBUS NMpUMEHUMOCTH 3akoHa Kyrmona, a
TaK)K€ MPAKTUYECKH Ba)KHBIE COOTHOIICHHWSA: 3aKOHBI OMa JJisi ydacTka
Hernd W Il 3aMKHYTOM SJeKTpuueckol 1enu, 3akoH Jlxoymns—JleHua,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (DU3NUECKUE TPOIECChl W SIBJICHUS, HMCIOJIb3YS BEJIWYWHBL:
nepeMelleHne, CKOpoCTb, YCKOPEHHE, UMITYJIbC Tela U CUCTEMBI Tell, Cuila,
MOMEHT CHJIbI, IaBJICHHE, TOTCHIIMAIbHAS YHEPT U], KHHETUYECKAasi SHEPIus,
MeXaHu4ecKasi SJHeprus, paboTa CUIbI, IIEHTPOCTPEMHUTEIHLHOE YCKOPEHHE,
cuia TSDKECTH, CWIa YIOPYroCTH, CUJa TPEHUs, MOIIHOCThb, JHEPTHS
B3aUMOJICHCTBHS TeJa ¢ 3eMIIEH BOIU3H €€ MOBEPXHOCTH, IHEPTUSI YIIPYTOi
nedopMany NpyKUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIFOTHAsI TeMIleparypa
Tena, pabora B TEpMOJIMHAMUKE, BHYTPEHHSAS DHEPrUs HUICAIbHOIO
OJIHOATOMHOT'O Ta3a, paboTa UAEaTbHOTO ra3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KII/| uneanbHOro TEMJIOBOTO ABUTATENS; AJIEKTPUUECKOE MOJIe,
HANPSDKEHHOCTD JIEKTPUYECKOTO TMOJIsI, HAMPSKEHHOCTD MOJS TOYEUHOTO
3aps/ia WM 3apsHKEHHOTO IIapa B BaKyyMe€ U B JIUAJIEKTPHUKE, MOTCHIIHAI
ANEKTPOCTATUYECKOTO MO, PA3HOCTh MOTEHIIUATIOB, 3JICKTPOBHKYIIAS
CWJa, CWJIa TOKa, HAaMpsKEHHUE, MOUTHOCTh TOKa, AJIEKTpUUecKas EMKOCThb
IUIOCKOTO  KOHAEHCAaTopa,  COMpPOTHBIEHHWE  ydacTKa  Lemu  C
MOCIIEIOBATENILHBIM M MapaJICIbHBIM COCTMHEHUEM PE3UCTOPOB, IHEPTHUS
AIEKTPUUYECKOTO MOJIsI KOHIEHCATOpPa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAHUsS  (PUBNYECKUX  SBICHUM:
MEXaHUYECKOE [IBJKEHHUE, TEIUIOBOE [IB)KEHHE YacTHUI[ BEIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrnapeHue,
KUATICHUE W KOH/ICHCAIVS, TUTABJIICHUE W KPUCTAILTU3AIINSI, HATIPABICHHOCTD
TEIJIONEPEeaun, EKTPU3AlUs Te, SKBUIIOTEHIUATBHOCTh MOBEPXHOCTHU
3apsHKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
JIPYroil ¢ HCTIOJIb30BAHUEM MPSMbBIX U3MEPEHUN, IPU ’TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHUpOBATH pe3yJbTaThl MOJYYEHHOM  3aBHCUMOCTHU
bu3nYecKkuX BeIMYMH B BuUAE TrpadukoB C y4€TOM aOCONIOTHBIX

36



MOTPEITHOCTE  M3MEpPEHWH, JeNaTh  BBIBOABI IO  pe3yJibTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOJro1aTh MpaBmuiia 0€301acHOTO TPY/Ia MPH MTPOBEICHUH UCCIICIOBAHUN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TpaKTUKymMa ©W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOH
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMEHSATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH 1 ITOCTYJIaThl (PU3HISCKUX
TEOpUH TIPH HMCIOJIH30BAaHUM MAaTEMAaTHYECKHX METOJIOB PCIICHHS 3aiad,
IPOBOAUTH PAacu€Thl HA OCHOBAaHUHU MUMEIOIIMXCS JAHHBIX, aHAJM3UPOBATDH
PE3YNBTATHl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YYETOM MOTYYEHHBIX
PE3YNIbTATOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPAlMA 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIAIIOB PaOOTHI U3MEPUTETBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U
TEXHOJOTUYECKUX TPOIECCOB;

IPUBOUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOMIETO MHpPA, B
pa3BHUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJOTHIECKON O€30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIOIH30BAHNH, a4 TAK)KE€ PA3yMHOM HCITOJIb30BAaHUHU JOCTHKEHUU
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;
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MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJB30BATH COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HWH(GOpMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUI B MTPOLIECCE BHIOJHEHUS
IPOEKTHBIX U Y4EeOHO-UCCIIeI0BATEIBCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTUBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenus B 11 knacce npeiMeTHBIE pE3yIbTaThl HA YI1yOJIEHHOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MOHUMATh POJIb (PU3UKHU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COITUATBHON
U ITHYECKOM cdepax AesTENbHOCTH YEIOBEeKa, POJb U MECTO (PU3UKHU B
COBPEMEHHOM HAYYHOW KapTHHE MHUPA, POJIb ACTPOHOMHU B MPAKTUYECKOU
JeSITENHHOCTH YEJOBEKa M JaJbHEHIIIEM HayYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIUCATEIIFHON, CHCTEeMATU3UPYIOIICH, OOBSICHUTEIBHOU U
IPOTHOCTUYECKOW (YHKIUK (U3UYECKOH TECOPUHM — DIEKTPOIUHAMHKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (U3HKH, POIb
¢usznueckorr Teopuu B (POPMUPOBAHUHM TMPEICTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MeCTO (U3MYECKOM KapTUHBI MHUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABIICHUI O MPUPOJIE;
pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIENIEeH (HU3UUECKUX TEJ U MPOIIECCOB
(SIBJICHMIA): OJTHOPOAHOE DIEKTPUUYECKOE U OJHOPOJTHOE MATHUTHOE TOJIA,
rapMOHUYECKHE KOJIeOaHWs, MaTEeMaTHYECKUH MasSTHUK, WIACATbHBIN
IPYKUHHBIHA MasITHUK, rapMOHUYECKUE BOJTHBI, U7CaTbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;
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pa3niuyath yCJIOBHUS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTAJIBHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHUS,
UCIIOJIB3YSl OCHOBHBIC TIOJIOKEHUSI W 3aKOHBI DJIEKTPOJUHAMHUKUA U
CIICUUAIbBHOW  TEOpPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTPUYECKOro  3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBa3p  O/C
CAMOUHJIYKIIMM B OJEMEHTE JJICKTPUYECKOW IIEMU CO CKOPOCTHIO
U3MEHEHUS CUJIbI TOKA, MOCTYJIAThI CIISIUAIBHON TEOPUH OTHOCUTEIILHOCTH
OUHINTeHHA);

aQHAJIM3UPOBATH U O0BSCHITH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUS ~ KBAaHTOBOW  (u3uku  (ypaBHeHHME  DUWHINTEWHA IS
dboToaddexTa, mepBwlil 1 BTOPOU MOCTYJIAaThl bopa, MPUHITKAIT COOTHOIIEHUSI
HeomnpenenéHHocted ['eiizenOepra, 3akOHbI COXpaHEHHUsS 3aps/IOBOTO U
MacCOBOT'O YHCEJ U SHEPTUU B SJICPHBIX PEAKIIUSIX, 3aKOH PaIUOaAKTUBHOTO
pacrajna);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
HANPSDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIAS CHJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cuiia AMrepa, UHIYKTHUBHOCTD,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKIMW, HHEPTrus MAarHUTHOTO IOJIS
IPOBOJAHHUKA C TOKOM, PEJIITUBUCTCKUIN UMITYJIBC, TTOJIHAS DHEPTHUSl, SHEPTHSI
MIOKOSI CBOOOTHOM YaCTHUIIbI, JHEPTUS U UMITYJIBC (HOTOHA, MACCOBOE YHUCIIO
W 3apsij siApa, SHEPTHUS CBSA3M Spa;

OOBSCHATh  OCOOGHHOCTH  TpOTEeKaHWs  (QHU3WYECKUX  SBICHUM:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTPaKCHHE,
dotoanexTpuueckuit 3pdext (pororddexr), anpda- u 6eTa-pacnaas saep,
ramMma-usiaydeHue saep, Gu3ndecKkue MPUHITUIBI CIEKTPAITBHOTO aHATN3a U
paboThI azepa;

ONpENENATh HANpaBICHUE HWHAYKIMM MAarHUTHOTO MOJIA MPOBOJHHMKA C
TOKOM, CUJIbl AMmriepa u cuibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PaCCUUTHIBAThH €r0 XapaKTePUCTHUKH;

OPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKHE MOHSATHSA, TEOPUU U
3aKOHBl Ui aHanmm3a ©  OOBACHEHHWS  (DU3WYECKUX  MPOIIECCOB,
MPOUCXOJAIINX B 3BE3/aX, B 3BE3JHBIX CUCTEMAX, B MEKrajlaKTUUYEeCKOUH
cpene; ABUKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHo;
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NPOBOAUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (U3MYECKUX BEIMYUH C
WCIIONB30BAaHUEM TMPSMBIX HM3MEPEHHH, TpU ITOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl IMOJYYCHHOH 3aBUCUMOCTHU
(¢u3nueckux BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
NOTPEUTHOCTEH  WM3MEpeHW#, JenaTth  BBIBOABI 1O  pe3yjbTaTaM
MCCIICJIOBAHNS;

NPOBOJINTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHTEIbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHATH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;
coOrO/IaTh TpaBuiIa 0€30MacHOT0 TPy/ia MPY MPOBEJACHUN UCCIICIOBAaHHA B
pamMkax  y4yeOHOTO  OKCIIEPHMEHTa, MpakTHUKymMa W ydeOHo-
MCCIIEJIOBATEIILCKOM W TPOEKTHON JIEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMUS;

pemate pacy€THble 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyeckoil MOJENBIO: Ha OCHOBAaHWM aHalM3a YCJIOBUS BBIOMpATh
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, NPUMEHSThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  HCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOIUXCSI JaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/lauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (PU3UKH, a TAaKKE WHTETpall 3HAHUN U3 IPYTHX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KICHHUI ¢ OMIOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKUE 3HAHMUA [UIsI OOBSICHEHHUS OCHOBHBIX
OPUHIUIOB PaOOTHl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOAMUTH IPUMEPHI BKJIa/1a POCCUMCKHX U 3apYOEIKHBIX YIEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIPHOCTH YENIOBeKa, CBS3aHHOM € (PU3MUECKMMM MpoLeccaMu, C
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MO3ULUN FKOJIOTMYECKON O€30MaCHOCTH, NMPEACTABICHUN O palMOHAIBHOM
IIPUPOJIOIIONIB30BAHUM, A TAKXKE Pa3yMHOM HCIOJIb30BAHMM JOCTHKCHUUI
HAayKd M TEXHOJIOTUM Ui JajJbHEMIIEro pa3BUTUS YEIOBEYECKOIO
o011ecTBa;

OPUMEHATh pa3iudHble CrocoObl padboThl ¢ MHpopMalueil (u3nuecKkoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPHU 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MPEeAbSIBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHON MHGOPMALIMK, CTPYKTYPUPOBAHUS M UHTEPIPETALINH
uHbOpMAaILMK, TOJYYEHHOW U3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  MH(GOpPMALUI0O U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

IPOSIBISATH OpraHU3alOHHbIE " MIO3HABATEJIbHbIE YMEHUS
CaMOCTOSATEILHOTO MPUOOPETEHNS HOBBIX 3HAHUM B MTPOLIECCE BHITIOJIHEHUS
IIPOEKTHBIX U Y4EOHO-UCCIEeI0BATENLCKUX PadoT;

paboTaTh B TpPyNIE C MCIOJHEHUEM pPaA3IUYHBIX COIMAJBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTAHAAPTHBIX CUTyalUAX, aJ€KBaTHO OLICHUBATH BKJIAJ] KaXKIOTO W3
YYaCTHHUKOB I'PYIIIbI B pEIIEHUE pacCMaTpUBaeMON TPOOIIEMB;

HPOSIBJIATH MOTUBALMIO K Oynymield npodecCuOHaIbHON AEATEIbHOCTH 110
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUS ITPUPO/IBI
. bubnuoreka [JOK
1.1 H 1
AYFIHBIH METOAL TOSHARIL HPHPOART 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 1 https://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
22 Aluraica 10 https://m.eds00.ru/f16b68d7
N bu6mmoreka [JOK
23 Cratiica TBEpAOTO Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro no pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 htts://m.edso0.ru/fL6b68dT
bu6mmoreka [JOK
3.2 T T 20 1
CPMOMHAMMIIA. L CILTOBIC MATIHHb! https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperartsble cocTosiHus BelecTBa. da3oBbie 14 1 bubmoreka [IOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pasnen 4. DJIEKTPOJIMHAMHUKA
bubmmoreka [{OK
4.1 DUeKTpHtieckoe nose 24 1 https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4.2 II i i 24 1
OCTOTHHBIH SICKIPHACCKIH TOX https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4, T 1
3 OIC B Pasiitiibix cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. DU3NYECKHN MPAKTUKYM
. bu6mmoreka [IOK
>1 Dusiieckuit IPAKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [JOK
Pesepiioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
bubmmoreka [{OK
11 M 14 1
ATHITTHOE Hoxe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHnudeckue KojeOaHus 10 1 httos://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 1 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbBIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso00.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859¢f1
Wroro no pazgeny 5
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Paznea 4. KBAHTOBAS ®U3UKA
bubmuoreka [JOK
4.1 K - i 1
OPHYCKYIFIPHOBOHOBOM ALyaHsM > https://m.edso00.ru/39859ef1
bubmmoreka [{OK
4.2 o
HBHKa atoma > https://m.edso00.ru/39859ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso0.ru/39859¢f1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 DUSHHECKHI MpaKTHIYM 16 16 https://m.edso0.ru/39859ef1
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJEPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
PesepBHOE Bpems 10 bbmmorexa [JOK

https://m.edso0.ru/39859¢f1
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

11

16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
®dusuka — JTAMEHTAIBHAS HAYKA O
1 OpUpoaE H¢2)1YHHI)H71 METOJ H03Ha}I,-IKI/I$I U METObI 1 bubnmorexa LHOK
prpode. Hayd . https://m.edsoo.ru/1beef346
nccaenoBaHusl GU3NIECKUX SBICHUI
bu6moreka [IOK
2 MarHOCTHYECKass KOHTPOJIbHAS paboTa 1 1
A P P https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHS B MPOIIECCE TIO3HAHUS
3 npupoabsl. HaOmroneHne u SKCIIEpUMEHT B 1 bubmorexa LOK
PHPOZEL P https://m.edso0.ru/34c49931
¢busuke
bu6mmoreka [IOK
4 Crioco6s1 m3MepeHus: GU3NIECKUX BETUYNH 1
P ¢ https://m.edsoo.ru/ca2def03
5 AOCOJTFOTHASI 1 OTHOCHUTEJIbHAS MTOTPEITHOCTH 1 bubnuorexa [JOK
U3MEpeHUH PU3NIECKUX BEIMYNH https://m.edsoo.ru/7f18fda3
MopenupoBanue B ¢pusuke. Posb u mecto
5 (¢bu3ukH B GOpMHUPOBAHUN COBPEMEHHOM 1 bubnunoreka [JOK
Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOI https://m.edsoo.ru/eabbdedl
NESATETLHOCTH JIFOICH
Panuyc-BekTop MaTepualibHOM TOUKH, €T0
7 MPOEKLIUU Ha OCH KoopauHaT. TpaekTopus. 1 bubnuoreka [JOK

[Tepememenue. Cxopocts. X npoekuuu Ha
OCH KOOpJMHAT

https://m.edsoo.ru/30a108a5
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MexaHu4ecKoe JIBIKCHHE. Cucrema oTcuerTa.

bubmuoreka [JOK
8 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKCHHUSL.
https://m.edsoo.ru/e9a52f02
[Ipsimast m oOpaTHas 3aa91 MEXaHUKH
PaBHOMEpPHOE ITPAMOIMHENHOE IBUKEHHUE.
9 I'padmyeckoe onucanre paBHOMEPHOTO brbmmorexa [OK
P 5 p p https://m.edso0.ru/89ba7190
MIPSIMOJIMHEHHOTO JBUKEHUS
10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuoreka [JOK
Pemrenne 3anau https://m.edsoo.ru/761d18aa
HepaBnomephoe nBmwkeHne. MrooBeHHas
11 CKOpocTh. Yckopenue. [Ipamonmueitnoe bubmorexa HOK
p ' p P https://m.edsoo.ru/a99549a7
JBIKEHHE C TTIOCTOSIHHBIM YCKOPEHUEM
12 I'padmyeckoe onucanue NpSIMOIUHEHHOTO bubnuoreka [IOK
JBUKEHHUS C IOCTOSTHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBoboaHoOe masienre. Y CKopeHue CBOOOTHOTO
13 naxeHus. 3aBUCUMOCTh KOOPIUHAT, CKOPOCTH bubmorexa LOK
' P > CXOP ’ https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMEHU U UX rpaduku
14 JIBmxeHue Tesna, OpoIeHHOTO MO YTIIOM K bubmuorexa [JOK
TOPU30OHTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiitHoe npuxenue. [[Brxenue mo
15 OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb. bubnuoreka [JOK
[Tepuon u yacrora. LleHTpocTpeMuTENBLHOE U https://m.edso0.ru/33196fbe
MOJIHOE YCKOPEHUE
16 KounTtponsnas pabora No2 mo teme bubnnoreka [JOK
"Kunemaruka" https://m.edso0.ru/1242f32e
[IepBsiif 3akoH HeroToHa. MHEpumanbHbie
. bubmuoreka [JOK
17 cucTeMbl oTcuéta. [[puHIMI OTHOCUTENBHOCTH

lNanunes. HennepuuanbHble CUCTEMBI OTCUETA

https://m.edsoo.ru/5a9e4a64
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18 Cuna. PaBHoselicTByrommas cuia. Bropoit bubnmoreka [JOK
3akoH HerotoHna. Macca https://m.edso0.ru/141d3837
. . bubnuorexa [JOK
19 B3anmonericteue ten. Tperuit 3akon HeroToHa https://m.edsoo.ru/57dbas05
20 [IpuHnun cynepno3unuu cui. Pemenne 3anau bubnuorexa [JOK
Ha NpUMEHEHHE 3aK0OHOB HproToHa https://m.edso0.ru/bdf997b
3aKO0H BCEMHPHOTO TATOTEHUS.
21 OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U brbmmorexa [OK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
29 Cuna TsSHKeCTH U yCKOpeHHe CBOOOHOTO bubnuorexa [JOK
HajgcHus https://m.edsoo0.ru/22757f26
JIBm>xeHrne HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITYTHHKOB. [lepBas bubmmorera LOK
https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa
bu6mmoreka [IOK
24 Cuna ynpyroctu. 3akon ['yka. Bec tena httos://m. edsoo.ru/0ae2cdsa
Cuna tpenus. [Ipupoaa v BUABI CHUIT TPESHUS. bubnuoreka [IOK
25 JIBr>KeHUE B )KUAKOCTH U raze ¢ Y4ETOM CHJIbI https://m.edso0.ru/1fa86499
COIIPOTHUBJICHUS CPEJIb https://m.edso0.ru/2ch29676
26 Hasnenue. ['mapocrarnyeckoe gaBiCHUE. bubnmuoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubnuoreka [JOK
AbcomotHo TBepzoe Teino. [locTynarensHoe u
2t BpallaTeIbHOE JBI)KEHHUE TBEPIOTO Tela Bu6mmorexa LIOK
https://m.edsoo.ru/2b95d57e
)8 MOMEHT CuJIbl OTHOCUTEIIBHO OCH BPAILICHUS. bubnuoreka [JOK

[Ineyo cuibl

https://m.edso0.ru/653d3459
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CrnosxeHue cuil, IPUIOKEHHBIX K TBEPAOMY

29 teny. LlenTp TsokecTu Tena. YcinoBus bubmmorexa [JOK
Y p ' https://m.edsoo.ru/9aa79a7d
paBHOBECHS TBEPJOTO Teja. Bubl paBHOBECHS
bub6mmorexa [{OK
30 Pemenwue 3amau
A https://m.edsoo.ru/dclcaacO
31 KonTtponsHas padotaNe3 no Teme "/lunamuka. bubnuorexa [JOK
Craruka TBepaoro tena' https://m.edsoo.ru/9f5a574c
NMnynbc MaTepHabHOW TOYKH, CUCTEMBI
32 MaTepHalbHbIX TOYEK. LleHTp Macc crucTeMbl bubnuorexa [JOK
MaTepualbHbIX TOUEK. Teopema 0 IBHKEHUH https://m.edso0.ru/4bb8294b
IIEHTPa Macc
NMITyise CHITBI 1 I3MEHEHHE UMITYJThCa Tella.
33 3aK0H COXpaHCHHS UMITYJIbCa. PeakTHBHOE bubmorexa [TOK
P YRR https://m.edsoo.ru/13f0a221
JIBIKCHUE
MoOMEHT uMIyibca MaTepUaIbHON TOUYKH.
34 IIpencrasieHue 0 cOXpaHEHNH MOMEHTA bubmorexa LOK
P P https://m.edso0.ru/d6532eb9
HMITYJIbCA B IIEHTPAITBHBIX TOJISAX
bu6mmoreka [JOK
35 Pemenue 3amau
A https://m.edso0.ru/f7706d63
PaboTa cuibl Ha MajOM U Ha KOHEYHOM
bu6mmoreka [IOK
36 nepemenieHuu. I'paduueckoe mpeacTaBieHue
https://m.edso0.ru/913974c7
paboThl cHiIbl. MOIIIHOCTD CHJIBI
Kunerndeckas sneprus. Teopema 00
. bubmuoreka [JOK
37 W3MEHEHUH KMHETHYECKOW SHEPTHH
. https://m.edsoo.ru/9a5e2e74
MaTepHanbHON TOUKH
[ToTeHManbHBIE U HETOTEHIIUAIBHBIE CHUJIBL.
bu6mmoreka [JOK
38 [loTrenumaneHas sHeprus. Bropas

KOCMHYCCKast CKOPOCTb

https://m.edsoo.ru/554bafcc
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Tpetbst KocMuueckasi ckopocTb. CBsi3b paboOTHI
HENOTEHLHUAIbHBIX CUJI C U3MEHEHUEM

bubmuoreka [JOK

39
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKON IHEPTUN
VYupyrue u He 1€ CTOJIKHOBEHHS.
40 b §§ICHHG ]5eyH }? }J]IFJII/I TSl MIeaTbHOM brbmmorexa [OK
P PHYIUH 10t vl https://m.edso0.ru/f30f43b6
HKHUJKOCTH
41 Kontponsnas paboraNed4 o teme "3akoHbl bubnnorexa [JOK
COXPAaHEHHUS B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PasButHe npeacraBieHui 0 MpUPOJE TETUIOTHI.
42 Ocnoguble nonoxenuss MKT. Quddy3us bubamorexa [JOK
’ ’ https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE ABMXKEHNE
CtpoeHue ra3000pa3HbIX, )KUJIKUX U TBEPIbIX
43 Tle Xapakre BEI}KCHI/ISI u BilaHMo eﬁcfllalm bubnmorexa [JOK
- AAparieh A A https://m.edsoo.ru/c44d02e2
YacTHUIl BEIIeCTBa
44 Macca u pa3Mepsl MOJIEKYJT (AaTOMOB). bubnuoreka [IOK
KonnuecTtBo BemectBa. [locrossaHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temnepartypa. TemnoBoe paBHoBecue. [llkana bubnuoreka [JOK
Lenscns https://m.eds00.ru/0070d493
bu6mmoreka [IOK
46 Pemenue
HHeHHe salat https://m.edsoo.ru/1531aba5
47 Wneanpusblii ras. ['a3oBble 3aKOHBI Bubmorexa OK
https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenneneeBa-Knanelipona. bubnunoreka [JOK
Pemienue 3agau https://m.edsoo.ru/8d12c328
49 AbcomoTHas TeMreparypa. 3akoH JlansToHa Bubmmorexa LIOK

https://m.edsoo.ru/14e02d1f
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50 W3omporueccsl B nacalibHOM rase ¢ bubmuorexa [IOK
MMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51

51 I'paduueckoe mpeacTaBIeHUE N30TPOLIECCOB: bubnuorexa [JOK
M30TEepMa, U30X0pa, u300apa https://m.eds00.ru/1344327b

bubmmoreka [{OK

52 OcHoBHoe ypaBHeHre MKT

P https://m.eds00.ru/c8094721
bubmmoreka [IOK

53 Pemenue 3amau

A https://m.eds00.ru/10265a05
CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOAMHAMHYECKOIN CHCTEMBI CO CpeaHei

54 pMOA . . et https://m.edso0.ru/c38af875
KHHETUYECKOM SHEpTHeH MOoCTyaTeIbHOTO
TEIJIOBOTO JABUKCHUS € YaCTHI]

55 O06o01eHre U cucTeMaTru3aIus 3HaHUH 110 bubmuorexa [JOK
teme "OcHoBbl MKT" https://m.eds00.ru/09d12fd8
AJIMUHHUCTpAaTUBHAS KOHTPOJIbHAs paboTa

" bubmuorexa [JOK
56 KonTtponbras padotaNe5 mo reme "OCHOBBI
" https://m.edsoo.ru/13adad59
MKT
TepMoauHamMuyeckas cucrema. 3alanue
BHEIIHUX ycioBul jyist T/l cuctemsl.

57 Bueminue u BHyTpeHHUE MapaMeTpPhl. bubnuoreka [JOK
[Tapametpsl T/l cucTeMbl Kak cpeHue https://m.edsoo.ru/5f8d38a3
3HAYCHMS BEJIUYHMH, ONTMCHIBAIONINX €€ Ha
MHUKPOCKOTIMYECKOM yYPOBHE
HyneBoe Hauano TepMoIMHAMUKH.

58 Camonpou3sBojibHas penakcaius T cuctemsr bubmorexa HOK

P P https://m.edso0.ru/8ec512f0
K TEIJIOBOMY PaBHOBECHIO
59 Monens uieanbHOTo ra3a B TEPMOJINHAMUKE. bubmuoreka [JOK

YcnoBus NMPpUMCHUMOCTU 3TOM MO

https://m.edso0.ru/29355001
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Ypasuenue Meneneesa-Kianelpona u

bubmuoreka [JOK

00 BBIpAXKEHUE I BHYTPEHHEN SHEPrUun https://m.edsoo.ru/bal178d0
BeIpaxenue 11 BHyTpEHHEN SHEPrUn
61 OJHOAQTOMHOTO HJICAJIbHOTO Ta3a. bubnuoreka [JOK
KBazucrarnyeckue u HeCTaTUUECKHE https://m.edsoo.ru/acbcacls
MPOIIECCHI
DneMeHTapHas paboTa B TEPMOJMHAMUKE.
62 Brruncnenue paboTsl o rpadguky mpoiiecca Ha brbmmorexa [OK
https://m.edso0.ru/741d5738
pV-auarpamme
Tennonepenada kak croco0 M3MEHEHUS
63 BHyTpeHHeil suepruu T/l cuctemsl 6e3 bubamorexa [JOK
https://m.eds00.ru/3d734561
COBEPIUICHHS pabOTHI
64 KonBekmusi, TemIonpoBOIHOCTh, H3TYyICHUE bubmorexa OK
https://m.edso0.ru/157b54cd
KonundecTBo TemnoThl. TemioéMKoOCTh Tena.
65 VYaenpHast 1 MOJISIpHAs TETUIOEMKOCTH bu6mmoreka [IOK
BEIIECTBA. Y IeJIbHAsS TEIJIOTa CTOPAaHUS https://m.edsoo.ru/7ba67355
TOILJIMBA
66 Pacuét xonmuecTBa TEIIOTHI IIPU bubnuoreka [JOK
Tervionepeaaye https://m.edsoo.ru/ldb5ad4e
67 [Tonsatue 06 annabaTHOM Tiporiecce. IlepBrrii bubnuoreka [JOK
3aKOH TE€PMOJIMHAMUKHI https://m.edso0.ru/d8098824
68 KonnuecTBo TEIIIOTH B paboTa Kak MephI bubnuoreka [JOK
M3MEeHeHus BHyTpeHHel sHepruu TJ1 cuctemsl https://m.edsoo.ru/b047alcd
BTtopoii 3ak0H TepMOAUHAMUKY IS Bu6morexa [IOK
69 PaBHOBECHBIX M HEPABHOBECHBIX MPOLIECCOB.

HeoOGpaTtumocTh NpUpPOIHBIX MPOLIECCOB

https://m.edsoo.ru/c6f4f464
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bubmuoreka [JOK

70 IpuHimne! nerctBud TemioBbiX Marmd. KI1
DHHIMTEL A A https://m.eds00.ru/2e945513
bubmmoreka [{OK
71 Maxkcumansnoe 3gauenue KIT. Iuka Kapro
A- T P https://m.edsoo.ru/fe3857b9
bub6mmoreka [{OK
712 Pemtenue 3amau
a https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE ACIIEKTHI HCITOJIB30BAHMS
73 TEINIOBEIX ABUTaTelIel. TelmioBoe 3arpsa3HeHue bubnmorexa LHOK
. ' P https://m.edso00.ru/9867aaa7
OKPYKAFOIIEH Cpe/Ib
bu6moreka [IOK
74 Pemenue 3agau
A https://m.edso0.ru/c8c70432
75 O06o01enre U cucTeMaTru3alus 3HaHUH 110 bubmuorexa [JOK
teMe "TepmoauHamuka. TeroBeie MammHb" https://m.edso0.ru/28d62b3f
76 KonTtponbHas padotaNe6 mo reme bubnuoreka [IOK
"Tepmoannamuka. TernaoBbie MalIuHbB" https://m.edsoo.ru/1b6e26c5
[TapooOpazoBanue u koHneHcanus. Mcmapenue
77 W KAIEHHE. Y aelibHas TEeIUIoTa bubmmorexa LOK
’ https://m.edso0.ru/6f8e6777
napooOpa3oBaHHs
HacepimmenHbie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD INIOTHOCTH U
JABJICHUSI HACBHIIIICHHOTO MMapa OT
N bubmuoreka [JOK
78 TEMIEPaTyphl, UX HE3ABUCUMOCTb OT 00BEMA
https://m.edsoo.ru/f5c17d02
HACBIIIICHHOTO Tapa. 3aBUCUMOCTh
TEMIEPATyphbl KHIICHUS OT JAaBIICHUS B
JKUJIKOCTH
79 BrnaxxHocTh Bo3yxa. AGCONMIOTHAS U bubnuoreka [JOK

OTHOCHUTCIIbHAsA BJIA)XKHOCTb

https://m.edsoo.ru/30ebbb79
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bubmuoreka [JOK

80 P
CHICHHE St https://m.eds00.ru/18e95ff3
81 Tsépnoe teno. Kpucrammyeckue u amopdHsie bubnuorexa [JOK
Tena. AHU30TPOIHS CBOWCTB KPUCTAIIIIOB https://m.edsoo.ru/20a88a03
82 [InaBnenue n kpucraumsanus. Y qesbHas bubnuorexa [JOK
TerutoTa riaBieHus. Cyomumanus https://m.edsoo.ru/6ee91e9f
edopmanuu TBEPAOTO Tela. PacTsokeHne u
83 Jclmj)nfe Cnsur NII)OJI 16 FOHTa. [Ipenen bubnmorexa LOK
' ' ‘ P https:/m.edsoo.ru/dalaab10
yapyrux nedopmaruii
TermmoBoe pacuiipeHne KUIKOCTER U TBEPIBIX
84 Ten. AHTa Il)\/IOHI/ISI;/I TCI‘IJ‘IOBIJ)IIX KOHe6aHHprJ1 bubmiorexa HOK
' P https://m.edsoo.ru/7ba5edf2
YaCTHUII BEIIECTBA
85 [IpeoOpa3zoBanue sHepruu B (GazoBbIX bubnuoreka [IOK
nepexonax https://m.edsoo.ru/97a0672f
bu6mmoreka [IOK
86 v o
DABHCHHE TCILIIOBOTO bajarca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
87 Pemenue
HICHHC saat https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTshKeHUe. KanmuspHbie
88 siBJIeHHs. J[aBieHUE 10 HCKPHUBJICHHOM bubmorexa HOK
’ Al HCKD https://m.edsoo.ru/b42f1f97
MMOBEPXHOCTHIO uakocTr. Popmyrna Jlammaca
O0o001IcHNE B CHCTEMAaTH3aLKs 3HAaHUH 110
89 TeMe "ArperaTHele COCTOSIHUS BEIleCTBA bubmotera [JOK
P B B ' https://m.eds00.ru/0b52575¢
dazoBbIe IEPEXOIbI
KonTtposneHast padotaNe7 no Teme
| bu6mmoreka [JOK
90 ArperatHble cocTosiHUA BemecTBa. Ma3oBbie

nepexonl"

https://m.edsoo.ru/7dc2a739
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OnexTpusaius Tea U €€ IposBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Bunia

bubmuoreka [JOK

o 3IEKTPUYECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
JTURJICKTPUKHU U TIOJTYTIPOBOIHUKHI

92 DNeMEHTapHBIN JIEKTPUUECKUN 3apsia. 3aKOH bubnuorexa [JOK
COXpPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/f49afd24

93 B3anmonelictre 3apsiioB. TodeuHsle 3apsibl. bubnuorexa [JOK
3akon Kymnona https://m.edso0.ru/445b7746

bubmmoreka [IOK

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

https://m.edso0.ru/08fc19bc

95 DnekTpuyeckoe noJie. Ero aeiicteue Ha bu6moreka [IOK
AIEKTPUYECKUE 3aPS bl https://m.edso0.ru/05c6bfal
Hanpsk€HHOCTB 37IEKTPUUECKOT0 HOJIS.

96 [TpoOubIii 3apsn. JInHMM HANPSHKEHHOCTH bubnuoreka [IOK
3IEKTpUUECcKoTo noJist. OTHOPOJHOE https://m.edso0.ru/3dac6957
ANEKTPUYECKOE IMOJIe

97 [ToTeHmanbHOCTh IEKTPOCTATUYECKOTO bu6mmoreka [JOK
1oJig. Pa3HOCTh MOTEHIIMAIOB 1 HANPSDKEHUE https://m.eds00.ru/80021447
[loTennmanpHas 3Heprus 3apsia B

98 ANEKTpPOCTaTUUeCKOM MoJie. [loTenmman Eubmorexa HOK

https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO MO

99 CBs13b HAIPSHKEHHOCTH TOJISI U PA3HOCTU bubnnoreka [JOK
MOTEHIUAIOB JJIsI JIEKTPOCTATUYECKOTO TOJIS https://m.edsoo.ru/df7a6838

100 [IpuHIMI cyneprno3nuLuy JIEKTPUUECKUX bubnuoreka [IOK
TOJIeH https://m.edsoo.ru/Ocfeda6c

101 Pemenue 3amau bubmorexa [IOK

https://m.edsoo.ru/5a582263
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ITone Toueynoro 3apsaa. [lone paBHOMEpHO

bubmuoreka [JOK

102 3apsHKEHHOU Chephl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY
103 mapa. [lose paBHOMEPHO 3apsKEHHOM bubmorexa LHOK
N https://m.edsoo.ru/f7a665ee
OECKOHEYHOM IJIOCKOCTH
104 [IpoBOAHUKH B 3IEKTPOCTATUYECKOM IOJIE. bubnuorexa [JOK
VYcnoBue paBHOBECHS 3apsiiOB https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B bubnnorexa [JOK
3IEKTPOCTATHYECKOM I0JIE https://m.edsoo.ru/060ebab5
Konnencarop. DneKkTpo€MKOCTh
106 KOHJICHCATOpa. DIEKTPOEMKOCTH TUIOCKOTO bubamorexa [JOK
https://m.eds00.ru/845b473
KOHJIEHCAaTOopa
107 [TapannensHOE COETMHEHHE KOHIEHCATOPOB bubmorexa LOK
https://m.edsoo.ru/d11e8ce7
108 TlocnenoBaTenpbHOE COETUHEHUE bu6mmoreka [IOK
KOHJEHCATOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa bubmorexa IOK
https://m.edsoo0.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B bubmuoreka [JOK
OJHOPOJTHOM 3JIEKTPUUYECKOM I0JIe https://m.edsoo.ru/8341d6ac
112 Pemtenue 3amay
113 O06o01IeHre U cucTeMaTr3arus 3HaHUH 110 bubmuoreka [JOK
Teme "OiekTpudeckoe nose" https://m.eds00.ru/5752603f
114 KonTtponpHast padotaNe8 no Teme bubnuoreka [IOK

"Onexrpuueckoe noie"”

https://m.edsoo.ru/cefe90e9
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Cuia toka. [locTtossHHBII TOK. Y CIIOBUSI

115 CYILECTBOBAHUS IIOCTOSHHOIO 3JIEKTPUYECKOTO bubmmorera LIOK
ok https://m.eds00.ru/233311b5
bub6mmorexa [{OK
116 Wcrounuku Toka. Hanpsoxenue u 9/1C httos://m.e dSO(])_.[ru 10839115
117 3axoH Oma Juid yyacTKa LenH. DIEeKTPUIECKOe bubnuorexa [JOK
COITPOTHUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONTPOTUBJICHUS OTHOPOJHOTO
118 MPOBOJIHUKA OT €r0 JITMHBI U IO bubmorexa HOK
https://m.edsoo.ru/95fcdf51
TIOTIEPEYHOTO CEUSHUS
119 VY enpHO€e CONMPOTHBIICHUE BEILIECTBA. bubmuorexa [JOK
Pemenne 3amau https://m.edso0.ru/437f8300
120 [TocnenoBarensHOE, MapajuiebHOE, bu6moreka [IOK
CMEIIIAHHOE COEMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX LIETIEH. bubnuoreka [IOK
[TpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6mmoreka [IOK
122 Peuterre sazas https://m.edsoc%.lru/3881b469
123 PaboTa anekTpuueckoro Toka. 3akoH Jkoyis bubnuoreka [JOK
—Jlenna https://m.edsoo.ru/a3605c5c
bu6mmoreka [JOK
124 Pemene sana< https:// m.edsocl)l. ru/6761bfof
195 MOoOITHOCTB NEKTPUYECKOTO TOKa. TemnoBas bu6mmoreka [JOK
MOIIHOCTb, BBIJICJIIEMas Ha PE3UCTOPE https://m.edso0.ru/99750a6f
bu6mmoreka [JOK
126 Pemerre safa< https:// m.edsocI)_.[ ru/eb72fc24
127 O/1C 1 BHyTpeHHEEe CONTPOTUBIICHHE bubnmnoreka [JOK

HCTOYHHKA TOKa

https://m.edsoo.ru/72d453af
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128 3akon Oma Jyist TOJTHOM (3aMKHYTOM) 1 bubmuoreka [JOK
3IEKTPUYECKON LETIH https://m.edso0.ru/221f40fb
bub6mmorexa [{OK
12 P 1
o crietHe sajat https://m.eds00.ru/35800679
bu6mmorexa [IOK
130 M 1
OIIHOCTE HETOTHHITRa Toka https://m.edsoo.ru/a0ae51d8
bubmmoreka [{OK
131 K 1
OPOTKOE SaMblkarie https://m.eds00.ru/546f5632
bubmmoreka [IOK
132 K 1
OHJICHCATOP B IEMHU MTOCTOSTHHOTO TOKA httos://m.eds0o.ru/35368f36
bu6mmoreka [IOK
133 P 1
cHierHe sajat https://m.edso0.ru/4410cef0
134 Pemenue 3agau no reme "l[locTosiHHBIN 1 bubmuorexa [JOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "IlocTosIHHBIN 1 bubmuorexa [JOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
136 Pemenne 3agau o teme "IlocTOSITHHBIN 1 bubmuorexa [JOK
AJIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O0o001IeHNEe B CHCTEMAaTH3alKs 3HAHUH 110 1 bubnuoreka [JOK
teme "TIoCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/bfd7a050
138 Kontponsnas paboraNe9 o teme 1 1 bubnnoreka [JOK
"ITocTOSTHHBIN ANEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DNeKTpruYecKas MPOBOJUMOCTh PAa3JIMUHBIX
P POBOA N P bubmuoreka [JOK
139 BEIIECTB. DJIEKTPUUECKUN TOK B METaJIaX. 1
https://m.edsoo.ru/da794295
CBepxXpoBOIUMOCTh
DNeKTpUUYECKU TOK B pacTBOpPAaX U paciiaBax
140 3JEKTPOJIUTOB. 3akoHbl Dapanes as 1 bubmorexa HOK
P ' paseR & https://m.edso0.ru/4b423491
3JEKTPOJIn3a
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bubmuoreka [JOK

141 DnexTpuueckuil Tok B razax. [lnazma httos://m.edsoo.ru/92d9276
142 DNeKTpUYECKU TOK B Bakyyme. BakyymHbie bubnuorexa [JOK
npuOOpHI https://m.edsoo.ru/2E+160
143 DNEeKTpUUECKU TOK B MOJIYIPOBOJHUKAX bubnnorexa LIOK
https://m.edsoo0.ru/ab61c660
bubmmoreka [{OK
144 [TomynpoBoAHMKOBEIE TPUOOPHI https://m.edso0.ru/83622200
®uznyeckuil npakTukym o teme "M3mepenue
CHWJIBI TOKA U HAIPSDKEHUS B LIETIH
MOCTOSTHHOTO TOKA TIPH IMMOMOIIIN aHAJIOTOBBIX U
145 U (POBBIX U3MEPUTETHHBIX TPUOOPOB" UK bubnuoreka [IOK
"3HaKOMCTBO ¢ IU(PPOBOI TabopaTopueii Mo https://m.edsoo.ru/5643ea56
¢duzuke. [Ipumepsr m3mepeHust GU3NIECKUX
BEJTMYMH MTPU MOMOIIU KOMITbIOTEPHBIX
JaTYNKOB"
®usnueckuil NpakTUKyM 1o teme "M3yuenue
146 HepaBHOMepHOIr)o I[BH}I};I:HH;I C LEJIBIO a bubmorexa LOK
. " https://m.edsoo.ru/f6292f5f
OTpe/ieNIeHUs MTHOBEHHOUM CKOPOCTH
du3nyecKkui mpakTukyM 1o teme "M3mepenne
YCKOPEHUS IPU MPSIMOJIUHEHHOM
147 PaBHOYCKOPEHHOM JBIKEHUU IO HAKJIOHHOM bubnnoreka [JOK
mwi1ockoctu" win "Mccnenosanue 3aBUCUMOCTH https://m.edso0.ru/6960b6ef
IyTU OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM
IBIKeHUN"
148 duznyeckuil NpakTukym 1o teme "M3mepenue bubnuoreka [IOK

yCKOpeHUs: CBOOOAHOTO TaieHus" Wi

https://m.edsoo.ru/d1ea2402
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"N3yueHue 1BUXKEHUS Tella, OpPOLIEHHOTIO
TOPU30HTAJIBHO"

149

duznyeckuil npakTukyM o teme "M3yuenue
JBYKEHUS TeJa 10 OKPYKHOCTH C TIOCTOSTHHOM
10 MOyt ckopocThio" uinn "HccnenoBanue
3aBUCHUMOCTH Iepro/ia oOpalleHus
KOHHYECKOTO MasiTHUKA OT €ro mapameTpoB"

bubmmoreka [{OK
https://m.edsoo.ru/bcf53514

150

®uznyeckuil npakTukym o teme "M3mepenue
PaBHOAEHCTBYIOIIEH CUJIbI IPU ABUAKECHUHU
OpycKka 1o HaKJIOHHOW TUIOCKOCTH" WITH
"[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BpEMEHHU JIB)KEHUS OpyCKa M0 HAaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PAaCCTOSTHHE OT €T0
Maccsl”

bu6moreka [IOK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTU CHIT YIIPYTOCTH,
BO3HUKAIOIIMX B MPY>KUHE U PE3UHOBOM
oOpasrie, oT ux aedopmaruu’ wim "M3ydenne
JIBUKEHHS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO,
MePEKUHYTOH uepe3 JErkui 0ok"

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

152

du3nyecKui mpakTukyM 1o teme "M3mepenne
ko3¢ duimeHTa TpeHus 1o BeJIUYUHE YTIIOBOTO
ko3 durmenta 3apucumoctu Frp(N)" nam
"HccnenoBanue IBMKEHUsI OpycKa 1o
HAKJIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
koapuurenTom Tpenus" wim "U3ydenue
JIBMDKEHUS Tpy3a Ha Baly ¢ TpeHuem"

bubmuoreka [JOK
https://m.edsoo.ru/b83b1607

153

DuU3NYECKUN PAKTUKYM I10 TEME
"HccnenoBanue ycluoBH paBHOBECHS

bu6mmoreka [JOK
https://m.edsoo.ru/4a04f4f7
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TBEPAOIO TeJIa, UMEIOIIEr0 OCh BpaLeHUs"
niu "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacu€t cui ynpyroctu" unu "U3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOLIET0
TJI0IA]Tb OTIOPHI"

®uznyeckuil npakTukym no teme "M3mepenue
HMITyJIbCa TeJla IO TOPMO3HOMY MyTH" WU
"N3mepeHue cuiibl TATH, CKOPOCTU MOJIENH
AIEKTPOMOOUJISE ¥ MOIIIHOCTHU CHJIBI TATH'" WITH
"CpaBHEHHE U3MEHEHUS UMITYJIbCa TENa ¢

bu6mmoreka [IOK

154 nMItynbeoM critbl” nim "MccnenoBanne https://m.edso0.ru/856fh28e
COXpaHEHUs UMITYJIbCA TIPH YIPYTOM
B3aumoaercTeun" win "M3mepenue
KHHETUYECKOH PHEPTUH Teja M0 TOPMO3HOMY
mytu"
®u3nyecKnil MpakTUKyM 1o Teme "N3yuenne
M30TEPMHUECKOTO Mpoliecca (PeKOMEHI0BaHO
155 HCIIOJIb30BaHUEe U(PPOBOH JabopaTopun)" uim bubnuoreka [JOK
"N3yueHnne u30X0pHOTO mporecca” uiu https://m.edsoo.ru/e0fe7e07
"N3yuenne n3obapHOTo mporecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUSA"
®usnueckuil NpakTUKyM o teme "M3mepenue
yaenpHOU TeroémMkocTi” uimm "MccnenoBanue
IpolLiecca OCThIBaHUS BellecTBa" WU
156 "UccnenoBanue aauabaTHOTO mpoiecca uiu bubmnorexa [IOK

"N3y4ueHne B3auMOCBSI3U SJHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPbl KUIIEHUS KUIKOCTEN"

https://m.edsoo.ru/2f2faa6l
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157

@uznyeckuil NpakTukyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN HCTIapeHUs )KUAKOCTENH"
nin "M3Mmepenue yaeabHOU TerIoThl
I1aBieHus abpaa" uinm "M3ydyenue cBONCTB
HachlleHHBIX napoB" uin "M3mepenue
a0COJIIOTHON BIQXXHOCTH BO3IyXa M OLIEHKA
Macchl apoB B nomerenun". Msmepenue
K03 puimenTa moBEpXHOCTHOTO HATSIKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5

158

@uU3NYECKU IPAKTUKYM I10 TEME
"HaGmntoienne npeBparieHus: SHEPTuu
3apsOKEHHOTO KOHJIEHCATOPa B DHEPTHIO
n3nydeHus ceeroanona’ unum "M3yyenue
MPOTEKaHUs TOKA B LIEMH, COJICpHKALIEH
KoHAeHcaTop" win "Pacnpenenenre pa3HOCTH
MTOTEHITNAJIOB (HAMPSHKEHUSI) TIPH
[IOCJIEA0BATEILHOM COETMHEHUHN
KOHAEHCAaTOpOB"

bu6moreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue CMEMIAHHOTO COEONHEHMUS
pe3ucropoB' win "M3MepeHue yieapHoro
COMPOTHBIICHUS IPOBOJIHUKOB'" HIIN
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HAMPSKEHUS U1 JIaMIIbl HaKaauBaHUs"

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d98

160

Ou3nyecKuil MPaKTUKyM 10 TEME
"Habmronenue anekrponuza" uinm "M3mepeHue
3apsja OJHOBAJIEHTHOIO MOHA" Win
"HccenenoBanue 3aBUCUMOCTH COTIPOTHBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYpbl" UIIN

bu6mmoreka [JOK
https://m.edsoo.ru/64b6e901
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"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
auona”

PesepBHeIit ypok. O600IICHNE 1

bubmmoreka [{OK

161 CHCTEMAaTH3aInsI 3HaHUH T10 TeEME
" H" https://m.edsoo.ru/ed017d93
Kunematuka
162 PezepBHbiit ypok. O0o0IICHNE 1 bubnuorexa [JOK
cucTeMaTtu3aius 3HaHui o teme "J{unamruka" https://m.eds00.ru/3149956b
PesepBHrlii ypok. O000I1I€HIE U
163 CHCTI;MaTmZEHﬂ 3Hanuil o teMe "CraTtuka bubnmorexa LHOK
. https://m.edso0.ru/0f9752ac
TBEPJIOTO Teja
PesepBurrii ypok. O000111€HIE U
164 CI/ICTIe)MaTH?,Zp WS 3HAaHUU 10 TeMeE ""3aKOHEBI bubmmorexa [IOK
B " https://m.edsoo.ru/6c0df9cc
COXpaHEHHUs B MEXaHUKE
PesepBHEblil ypok. O000IIIEHNE U
165 CHCTIe)MaTHSZEHSI 3gaHui 110 Teme "OCHOBEI bubmorexa LOK
. " https://m.edso0.ru/de148976
MOJIEKYJIIPHOKHHETHYECKON TEOPUH
PesepBHEblil ypok. O000IIIEHNE U
P P N bu6mmoreka [JOK
166 CUCTEMATHU3ALNA 3HAHUA I10 TEME
" " https://m.edsoo.ru/Obcc77cl
Tepmonnnamuka. TennoBbie MaTuHbI
PeseprubIit ypok. O6001IeHNE 1
167 CHCTEeMAaTH3alMs 3HaHUH 10 TeMe bubnuoreka [JOK
"ArperatHbie cOCTOSAHMS BellecTBa. Da3oBbie https://m.edsoo.ru/59ca5c91
nepexonl"
[IpomexyTouHass KOHTpOJIbHAsI paboTa
168 PezepBHblit ypok. O0oO1IIEHNE U bubnuoreka [IOK

cucTeMaTH3alus 3HaHUH 1o Teme
"Onexrpuueckoe noie"”

https://m.edsoo.ru/f2381c0c
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PesepBHelii ypok. O600IIeHNE 1

. bubnuorexa [JOK
169 CHUCTEMATH3aLMs 3HAHUI 10 TEME 1 0
" . . " https.//m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH 3JIEKTPHYECKUN TOK
PesepBHrlil ypok. O60011€HIE U
170 CHCTIe)MaTmZIIJ);Hs{ 3Hanuii mo reme "Toku B 1 Bubmnmoreka HOK
| https://m.edsoo.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 170 10 16
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
B3aumoelicTBr€E MOCTOSTHHBIX MarHUTOB U
bubmmoreka [{OK
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
https://m.eds00.ru/487a8593
I'unore3a Ammnepa
Jmarnoctuueckasi KOHTpOJbHas paboTa
9 Bekrop marautHON mHAyKumu. [IpuHmn 1 1 bubnuoreka [IOK
CYIIEpIIO3UIIMN MarHUTHBIX NOJeH. JInHnn https://m.edsoo.ru/4clabcch
MAarHUTHOW WMHIYKIIHH
3 MarauTHO€ 10Jie MPOBOIHUKA C TOKOM. 1 bubnuoreka [JOK
OnbIT Opcrena https://m.edsoo.ru/d35d5262
bu6mmoreka [IOK
4 C A & 1
113 AMIEpd, C HATIPABICHHE M MOy https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amriepa. 1 bubnuoreka [JOK
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HanpaBICHUE U MOYIIb.
7 [[BI/DKeHIfe 3: }DKeHHog YaCTHUIIBI B e 1 bubmotera [JOK
P B https://m.edsoo.ru/c97afaal
OJIHOPOJTHOM MarHUTHOM I10JIe
bu6mmoreka [JOK
8 Pemenue 3amau 1
A https://m.edso0.ru/504e98c7
b K
9 PaGora cunel Jlopenia 1 nomotexa 10

https://m.edsoo.ru/d518be4b
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bubmuoreka [JOK

1 P
0 cHeHie sanat htps://m.eds00.ru/93617bd
11 MarsuTtHoe 110J1€ B BEIIIECTBE. bubmmoreka [{OK
deppoMarHeTuky, rnapa- 1 IMaMarHeTuKu https://m.edso0.ru/30ff9608
12 OcHoBHBIE CBOMCTBA (PeppOMarHeTUKOB. bubnuorexa [JOK
[Tpumenenne heppoMarHeTHKOB https://m.edso0.ru/0b58190a
bubmmoreka [{OK
1 P "M "
3 elnIeHue 3a/1a4 1o TeMe "MarauTHoe 1moJie httos://m.edsoo.ru/5b55c307
" " bu6mmnoreka LIOK
14 Pemienue 3a1au no reme "MarauTHoe moJe https://m.edsoo.ru/41c4ac8a
15 SIBIIeHNE AIEKTPOMArHUTHOW HHAYKIIUH. bu6moreka [IOK
[ToTok BekTOpa MarHUTHOW MHIYKIIMHU https://m.edsoo.ru/b3efa0cl
bu6moreka [IOK
1
6 SAC mHayKumH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON WHIYKIIUH bubmuorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
bu6mmoreka [IOK
. o
18 Buxpesoe anekrpudeckoe noje. Toku Oyko httos://m.edsoo.ru/15abe140
OJIC MHAYKIMHU B IBUOKYIIAXCS bubnmuoreka [JOK
19
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
bubnuoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
bubmuoreka [JOK
21 I1 JI
PABIIIO SeHna https://m.edsoo.ru/bbc22726
29 NupyktuBHOCTE. KaTynika HHAYKTUBHOCTH B bubnuoreka [IOK
EeNH HOCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
23 SABnenue camounaykiuu. J/C bubnunoreka [JOK

CaMOMHIAYKIIUU

https://m.edsoo.ru/7ee60ca8
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24 DHeprusi MarHuTHOTO TOJIs KaTYIIKU € bubnmoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE T10JIE https://m.edsoo.ru/b3cOad1l
bubmmoreka [{OK
25 Pemterme sazat https://m.edso0.ru/88f69d2b
26 O06o01IeHre 1 cCHCTeMaTH3alus 3HaHUN 110 bubnuorexa [JOK
TeMe "DnekTpoauHaMuKa" https://m.edso0.ru/76484025
97 KonTtponsnas paboraNe2 no teme bubnuorexa [JOK
"DnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
28 Konebarenpnas cucrema. CBOOOTHBIC bubmmoreka [{OK
kojebanus. 'apmMoHnueckue KoyiedaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe n IMHAMHUYECKOE OTTMCAHHUE bu6moreka [IOK
KoJIeOaTeIIbHBIX JBMKCHUI https://m.eds00.ru/87ce9498
DHepreTudecKoe onrcanue. BeiBo
30 JTMHAMUYECKOTO OTTMCAHMS TAPMOHUYECKHUX bu6mmoreka [IOK
KOJIeOaHUHW W3 MX PHEPTreTUUYECKOTO U https://m.edso0.ru/e3c99692
KHHEMATHYECKOTO OTTUCAHUS
. bu6mmoreka [IOK
31 AMIUIHTYZ2 ¥ $asa koneanuil https://m.edsoo.ru/7a0c439a
[Tepuon u yactora kosnebanuii. [leprosn
MAaJIbIX CBOOOJHBIX KOJIEOaHUI
bu6mmoreka [JOK
32 MaTeMaTH4ecKoro MastHuka. [lepuos
. https://m.edsoo.ru/e0399319
CBOOOIHBIX KOJICOAHUN TPYKUHHOTO
MasITHUKA
33 3aryxaromue Kojebanus. Belnyx/1eHHbIE bubnuoreka [IOK
koJiebanus1. Pe3oHanc https://m.edso0.ru/72e93d09
34 ABTOKOJICOAHUS bubmorexa HOK

https://m.edsoo.ru/6add2644
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bubmuoreka [JOK

35 Pemenue 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepermus "MexaHu4IeCcKue bubnuorexa [JOK
KOJIeOaHHS B MY3bIKQIbHBIX HHCTPYMEHTaX" https://m.edsoo.ru/8ef587be
KonTtponsHas padoraNe3 o teme
37 "Mexanndeckne kojebanus"Oo6o0meHne u bubmmoreka [{OK
CHUCTEeMaTHU3alusl 3HAHUI 110 TEME https://m.edso0.ru/eb84182f
"Mexanudeckue koyieOaHus"
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubmuorexa [JOK
38 .
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYIBI
39 3a I; : KOHJICHCATOPa C AMILTAT o};”ilcnnm bubamorera LOK
AR A P YA https://m.edsoo.ru/093f9afl
TOKa B K0JIeOaTeIbHOM KOHTYpe
40 3aKOH COXpaHEHUs SHEPTUH B UJCATLHOM bubnuoreka [IOK
KoJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxarolue 3eKTpOMarHuTHbIE KOoJieOaHusl.
41 BoinyKIeHHbIE 3JIEKTPOMAarHUTHBIE bubmmorexa [JOK
S P https://m.edso0.ru/5e668619
KoJebaHus
42 [Tepemennsbiii TOK. Pe3uctop u KoHAEHCATOP B bubnuoreka [JOK
LIeNU TIEPEMEHHOTO TOKA https://m.edso0.ru/84836152
43 Karymnika nHIyKTUBHOCTH B LIEU bubnuoreka [IOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa Ui 3€KTPUYECKON LEenu bubnnoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOTO TOKA.
N bubnmuoreka [JOK
45 AMIUIMTYHOE U IEHCTBYIOIIEE 3HAUCHUE

CHJIbI TOKA U HAITPSAIKCHUA

https://m.edsoo.ru/lcac6c4c
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bubmuoreka [JOK

46 P i
CIOHAHE B SJICKIPHACCIOMN HetH https://m.eds00.ru/087506df
bubmmoreka [{OK
47 P
CHICHHE 3aAat https://m.edsoo.ru/a16836a4
Wneanpuenif Tpanchopmarop. IIponsBoactso,
48 Hff[ eaada u H(I))T ng)IeI;me aneKTqueCKf)II‘/i‘ bubmorexa HOK
el P p https://m.edsoo.ru/f97418ae
SHEPTUHU
DKOJIOTUYECKHE PUCKH TIPH MTPOU3BOJICTBE
49 aeKTpo3Hepruu. KynbTypa HCIOIb30BaHus bubmorexa HOK
P pritH. RYIBTYP N https://m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B MMOBCEAHEBHON YKU3HU
bu6moreka [IOK
50 P
cHicHie sajat https://m.edsoo.ru/ee6677ed
bu6moreka [IOK
51 P
cHicHie sajat https://m.edso0.ru/7cab59f8
59 KonTtponbHas padotaNe4 mo teme bubnuoreka [IOK
"JJIeKTpOMarHuTHBIE KosieOanus" https://m.eds00.ru/401024a9
53 MexaHndeckre BOJTHbI. XapaKTEPUCTUKHU bubmuorexa [JOK
MEXaHUYECKHX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa HOK
https://m.edso0.ru/d9ae1000
bu6mmoreka [JOK
5 3BYK. XapaKTepHCTHKH 3BYKa https://m.eds00.ru/138b6f09
56 Wndpas3syk u yapTpassyk. Lllymosoe bubnnoreka [JOK
3arpsi3HEHUE OKpYKaroUed cpeibl https://m.edso0.ru/7380038f
bu6mmoreka [JOK
57 P
CHICHHE sa/1ad https://m.edsoo.ru/cfd918bf
58 DNEeKTpOMarHuTHbIE BOJIHBL. M3mydeHue bubnunoreka [JOK

QJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/714e5db1
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DHeprus 31eKTpOMarHuTHbIX BoJH. CBOiCTBa

bubmuoreka [JOK

59
3JIEKTPOMArHUTHBIX BOJIH https://m.edso00.ru/d01b818c
[Ikaya 31eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHre IeKTPOMArHUTHRIX BOJIH B bubmmorera [JOK
p P https://m.edsoo.ru/49belf9e
TEXHUKE U OBITY
[IpuHUIHUIIBI PaIUOCBSI3U U TEICBUACHHUS.
61 PfILHOJIOKauI:/Iﬂ DNEKTPOMarHUTHOE bubmorexa HOK
' TPOM: https://m.edso00.ru/9f96f1f8
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl
62 KonTtponsnas pabotaNe5 o teme bubnuorexa [JOK
"Konebanus u BoaHBI" https://m.edso0.ru/4f7985a0
Cger. 3aKOH NPSMOJUHEHHOTO bubnuoreka [IOK
63
pacnpoCcTpaHeHUs CBETa https://m.edso0.ru/f9566406
64 Pemenue 3a1a4 Ha TpUMEHEHUE 3aKOHA bubmuorexa [JOK
NPAMOJIMHEHHOTO PacpOCTPAHECHUS CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue cBera. [Inockoe 3epkaino. bubmuorexa [JOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTesb MPEIOMIICHHUSL.
66 [TonHoe BHYTpEeHHEE OTpaXKEHHE Bubmmorexa LIOK
y“Tp p ' https://m.edsoo.ru/bc2e55cd
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHET O
OTpaKCHUS
67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB bubnunoreka [JOK
OTpakKE€HHUS U MPEJIOMJICHUS CBETA https://m.edso0.ru/49d830a9
68 Xon nyueid B mpusMe. Jlucnepcus certa. bubnnoreka [JOK
CrnoxHbIii cocTaB Oenoro cBera. et https://m.edsoo.ru/d8elc3be
69 JIun3bl. @OKYCHOE PACCTOSTHUE U ONTUYECKAS bubnunoreka [JOK

cuJia JIMH3bI

https://m.edso0.ru/60441359
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[TocTpoenue n300pakeHUI B TUH3AX U UX

bubmuoreka [JOK

70
cucreMax. YBeJInUeHue JIUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHue
71 N300paKEHUN, ITOJIYIAEMBIX C ITIOMOIILIO bubmorexa HOK
p ’ ¥ https://m.edsoo.ru/5a868f09
JINH3
72 I'ma3 kak onTuueckas cucremMa bubmorera [JOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenensr npuMeHMMOCTH bubnuoreka [JOK
reOMETPUYECKON ONITUKH https://m.edsoo.ru/cd174a10
74 CKOPOCTh CBETA U METOJILI €€ U3MEPEHU bubmorexa HOK
p a p https://m.edso0.ru/f32aab06
bu6moreka [IOK
75
Jlucniepeust csera https://m.edsoo.ru/lel6cc6e
bu6mmoreka [IOK
76 Mnrepgepenmns caeta https://m.edsoo0.ru/5fc0c638
77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS bubnuoreka [IOK
HaOIIOCHUST MAKCUMYMOB 1 MUHUMYMOB https://m.edso0.ru/c6416d48
bu6mmoreka [JOK
78 P
CILICHHE 3a/1a1 https://m.edso0.ru/3061de2b
bu6mmoreka [JOK
79 I1
PMMEHCHHE HHTEPHEpCHLIN https://m.edsoo.ru/668edbc8
bubmuoreka [JOK
80 Audppaxups caera https://m.edsoo.ru/12ed04b5
81 JudpakuronHas pemeéTka. Y cloBue bubnunoreka [JOK
HaOIIOIEHUS TTIAaBHBIX MAaKCUMYMOB https://m.edso0.ru/f998d964
82 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/d58c411a
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83 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonspusanusa csera https://m.edsoo.ru/e9890fe9
bubmmoreka [{OK
84 Pemterme sazat https://m.edso0.ru/c56¢8158
85 CBeToBbI€ SIBJIEHUS B IPUPO/IE Bubnnotexa LIOK
https://m.edso0.ru/0b36363d
86 O06o01eHre 1 cucTeMaTr3alus 3HaHui 110 bubnuoreka [JOK
teMe "Onrtuka” https://m.edsoo.ru/8a14748b
87 AJIMUHHMCTpaTHUBHAs KOHTPOJIbHas paboTa bubnuoreka [JOK
Kontponsnas pabotaNe6 o teme «OnTuka» https://m.edso0.ru/82315dd4
['paHuIIBI TPUMEHUMOCTH KJIACCHYECKOM
88 MEXaHUKH. 3aKOHBI 3JICKTPOTMHAMUKH U bubnmorexa [JOK
https://m.edsoo.ru/c9bd77ch
TIPUHIIATI OTHOCUTEILHOCTH
89 [ToctynaTel cnennaibHON TEOPUH bubnuoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BpEMEHHOW MHTEPBAI.
[IpeobpazoBanus Jlopenmna. Ycmoue
90 NPpUIMHHOCTH. OTHOCHUTEIBLHOCTh Bubmmorexa LIOK
https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU U
COKpAIIEHUE JITTUHbI
o1 DHeprusi ¥ UMITYJIbC PEISTUBUCTCKOU bubnunoreka [JOK
YJACTHULILI https://m.edsoo.ru/853a64fc
92 CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM bubnunoreka [JOK
PENAATUBUCTCKOMN YaCTULIbI. DHEPIHUs IOKOS https://m.edsoo.ru/b6258ffa
93 KonTtposnpHas padotaNe7 no Teme "OCHOBBI bubnuoreka [IOK
CTQO"PaBHOBECHOE TEIUIOBOE U3ITyYEHUE https://m.edsoo.ru/f54035a5
94 3akoH cMmenieHus: Buna bubmorexa LIOK

https://m.edsoo.ru/1c5ff752
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bubmuoreka [JOK

r M. II . D
95 HAIO0TE3a JIaHKa 0 kBaHTax. DoTOHBI httos://m.edsoo.ru/a5ffa218
bubmmoreka [{OK
% Dueprus 1 MMIYILC poTOHA https://m.edsoo.ru/7fb307ec
97 ®otoaddext. Onpite A. I'. Ctonerosa. bubnuorexa [JOK
3akoHsl hoTod(dexTa https://m.edsoo.ru/8c68e5b9
98 Vpasuenue DitHmteitHa 1 GoTodpdekra. bubnuoreka [JOK
"Kpachas rpanuna" ¢potosdpdexra https://m.edsoo.ru/01ef4556
bubmmoreka [{OK
99 Jasnenue cera. Onbitel [1. H. JIeOeneBa htts://m.eds0o0. ru/64bAT966
bu6moreka [IOK
1 B i
00 O/THOBBIE CBOHCTRA Hactill https://m.edsoo.ru/f59cfcec
Bo e bpoiis. a BO e bpotii
101 | = oot atmors soxam buGmorexa 10K
P P B 1 https://m.edsoo.ru/5df8bafl
JBYDKYIIEHUCS YaCTHIIBI
102 KopnyckynsipHO-BOJIIHOBOH ayaan3M bubmiorexa HOK
PHyCKYIAp Y https://m.edsoo.ru/8ccab62a
bu6mmoreka [JOK
103
Jlupaiciust SICKTPOHOB Ha KpUCTA/LIAX https://m.edsoo.ru/30dbal8c
Crnenudunka H3MepEeHU B MUKPOMHUPE.
i P R P up bu6mmoreka [JOK
104 CooTHollIeHHs HEOTIpeACIEHHOCTEH
N https://m.edsoo.ru/65783dec
I'eitzenOepra
bubmuoreka [JOK
105 P
CIICHHE rpaduHueCcKuX 37121 https://m.edsoo.ru/e70195bd
n bubnmuoreka [JOK
106 P
CHICHHE PACHCTHRIX 3alat https://m.edsoo0.ru/ee9b3182
107 KonTtponsnas pabotaNe8 mo temam: "OCHOBBI bubnunoreka [JOK

CTQO", "KopmycKkynsipHO-BOJIHOBOM ayanu3m"

https://m.edsoo.ru/c3de891a
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108 OTIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS aTOMa. bubnmoreka [JOK
[TnanerapHas mosens aroma Pesepdopna https://m.edso0.ru/312b750a
bubmmoreka [{OK
109 Hocrynarst bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CriekTp ypoBHEH 3HEpruu bubnuorexa [JOK
aToMa BOJIOPOJA https://m.edsoo.ru/cf74b11a
111 CHoHTaHHOE W BBIHYXJICHHOE U3ITydYeHUE bubmmoreka [{OK
CBETa https://m.edso0.ru/f945d85c
bubmmoreka [{OK
112 Jasep https://m.edsoo.ru/2288a0c4
Hyxknonuas mozaens sapa I eiizendepra-
113 I/I}B]:JI-:GHKO. 3apsin u M&ECOBOG ‘II/ICJ‘I(I)) spa. bubmorexa [TOK
https://m.edsoo.ru/34ada5de
M3oTtonsl. PagnoakTHBHOCTE
3aKkOoH palMOaKTUBHOrO pacnana. CBoiicTBa
114 WOHM3UPYIOUIETO U3JIydeHus. Bnusaaue bubnuoreka [JOK
PaaOaKTUBHOCTH Ha KUBbIE OPraHU3MBI. https://m.edsoo.ru/aab98bef
Ho3zumerpus
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie
cuibl. Jledekt Macchl siapa. SnepHbie
115 peakuuu. SnepHsie peakTopsl. [IpoGiaemsr bubnuoreka [JOK
YIPaBII€MOTO TEPMOSIEPHOTO CUHTE3a. https://m.edsoo.ru/ff1758d0
DKOJOTUYECKHE aCTIEKThI Pa3BUTHS sIIEPHON
SHEPreTHKU
MeTo1bl perucTpanuu U UCCIeA0BaAHUS
3neMeHTaIZHLIX yactull. OyHaaMeHTaIbHbIE BuGmorexa [IOK
116 B3aUMOJIEICTBUS. baprnoHbl, ME30HBI U

JICTITOHEI. HpeﬂCTaBHeHI/Ie 0 CTaHHapTHOﬁ
MOJCIIN. KBapK-l"J'IIOOHHaSI MOJCIIb aIPpOHOB

https://m.edsoo.ru/lac08a5b
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Kontponsnas padoraNe9 no remam " ®usuka
ATOMHOTO $1/1pa ¥ 3JIEMEHTAPHBIX YaCTHILL"

117 ®du3zuka 3a npenenamMu CTaHaapTHONW MOIEIH bubmorera [TOK
) P ) P ' https://m.edso0.ru/c026fd37
TémHas matepus U TEMHAsT SHEPTHSL.
EnurCTBO (hM3Mueckoit KapTHHBI MHpa
118 Oransl pa3BUTHS ACTPOHOMUU. 3HAYCHUE bubnuorexa [JOK
aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PM3UKH TSI
119 00BsCHEHUS PUPOJIbI KOCMUYECKHUX bubnuorexa [JOK
00BEKTOB. METO/IbI aCTPOHOMHYECKHIX https://m.edsoo.ru/39c44028
HUCCIIEIOBAaHUI
CoBpeMeHHBIEC ONITHYECKUE TEIECKOTIBI,
120 a/IMOTENECKOIIbl, BHEATMOC(hEpHas bubnmorexa [JOK
p ’ p https://m.edso0.ru/4877aale
ACTPOHOMHUS
121 Bun 3831000 HeOa. Co3Be3nus, spKue bu6mmoreka [IOK
3BE3/bI, INIAHETHI, UX BUANMOC IBIDKCHIE https://m.edsoo.ru/aac588eb
Conneunas cucteMa. Connne. ConHeunas
122 akTUBHOCTE. McTounuk sHeprun ContHia u bubmorexa LOK
. ' P . https://m.edsoo0.ru/22748eb4
3BE3]
3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTHUKH.
123 Jlnarpamma "crieKTpajgbHBIA KJIacc bubmorexa HOK
P " P https://m.eds00.ru/42169944
CBETUMOCTD
124 3Be3/1pI TJIaBHOM MOCIEI0BATEILHOCTH bubmorexa LIOK
g a https://m.edsoo.ru/b3ch766¢
Buyrpennee ctpoenune 38€31. COBpeMeHHbIE
125 MIPENICTABICHUSI O IPOMCXOKICHUU U bubnuoreka [IOK

sBosrrory CoJtHIA U 3BE3. DTambl )KU3HU
3BE3

https://m.edsoo.ru/d09da494
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Mneunsiii [Iyre — Hama ['anaktuka. Tunst

bubmuoreka [JOK

126 rajakTuk. YEpHbIE ABIPBI B sIpax rajJakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimpenne Beenennoii. 3akon BuGmrorexa [OK

127 Xab06ma. Teopust BonbIoro B3phiBa. httos://m.edsoo.ru/3dbdfod2
PennkroBoe nznyuenue

128 MacmraGHast cTpykTypa Beenennoii. bubnuorexa [JOK
MeraraiakTuka https://m.edsoo.ru/ce234633
Kontponbnas padoTa mo Temam NelO 1o

129 TeMe; DJIIEMEHTHl aCTPOHOMUHU U bubnuoreka [JOK
actpo¢usuku Hepeménnbie nmpoOiaembl https://m.edsoo.ru/d37d9ffe
aACTPOHOMHUHU
®u3N4eCKUi IPAKTUKYM IO TEME
"HccmeqoBanne MaroiiTHOTO TTOJIS

130 MoCTOSIHHBIX MarauuToB" unu "McciaenoBanue bubmuorexa [JOK
CBOWCTB (heppOMArHeTHKOB" HIIN https://m.edsoo.ru/67361aef
"UccneqoBanue AeHCTBUS IIOCTOSHHOTO
Mar"HuTa Ha paMKy ¢ TOKOM"
DU3NYECKUH TPAKTUKYM 10 TEME
"Uzmepenue cuinbl Amnepa" uinu "U3yuenue

131 3aBUCHMOCTH CHJIBI AMIIepa OT CHJIBI TOKA" bubmorexa HOK

" . https://m.edsoo.ru/fcae91e9

win "OnpeneneHre MarHUTHON MHIyKIIMK Ha
OCHOBE U3MepeHus cuibl Ammepa"
Ou3nyecKuil MPakTUKyM 10 TEME

132 "I/Iccnez[miaHHe 'S'IBJ'IeHI/I}I AJEKTPOMArHUTHOM htts://m.edsoo0.ru/c36658da
uaaykuun" win "OnpeneneHue HHIAYKIUU
BUXPEBOIO0 MarHUTHOTO MOJs"

133 @u3nYeCKUil MPAKTUKYM IO TEME bubnuoreka [IOK

"UccnenoBanue sBICHUS CAMOUHAYKIUN"

https://m.edsoo.ru/b8fh6391
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i "COopKa MOJIENH SIIEKTPOMArHUTHOTO

reHeparopa"
Pu3NYEeCKU IPAKTUKYM 110 TEME
134 "U3mepenue nepuojia CBOOOIHBIX KoJIeOaHUM bubmorexa LHOK
P P | https://m.edso0.ru/5d159d35
HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB
Pu3NYEeCKU IPAKTUKYM 110 TEME
135 "[IpeoOpa3oBaHne SHEPTUH B IPY>KHHHOM bubmorexa HOK
peodP " P Py https://m.edsoo.ru/a28026bd
MasITHUKE
@uU3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBanue NEPEMEHHOTO TOKA Yepe3

136 OCJIEIOBATEIbHO COSTUHEHHEIE bu6moreka [IOK
KOHJIEHCATOP, KaTyHIKY ¥ PE3UCTOp" MIIn https://m.edso0.ru/89dc2d90
"NccnenoBanue paboThl HCTOYHUKOB CBETA B
LIETTH IEPEMEHHOT0 TOKa"

137 ®u3nyeCcKUi MpakTUKyM 10 Teme "M3yuenune bubnuoreka [IOK
MapaMeTPOB 3ByKOBOW BOJIHBI" https://m.edsoo.ru/b100661a
DU3NYECKUH TPAKTUKYM 10 TEME

138 "M3mepenue nokazaresis npesioMICHUs bubnuoreka [JOK
crexna" i "l[lorydeHne n300pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IUIOCKOI0 3epKaJia U JIMH3bI"

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
bubmuoreka [JOK
139 pacCTOSHUS OT BEIIECTBA (Ha MpUMepe
" " https://m.edsoo.ru/b879fb3f
xuakux uH3)" wim "M3Mepenne GokycHOro
paccTosiHUA PacCeUBAOIINX JIUH3"
DU3NYECKUH TPAKTUKYM I10 TEME
" P ™ bubmuoreka [JOK
140 Habnronenue nudpakuuu, HHTEpPEepeHINN

U noJisipu3anuu cera”

https://m.edsoo.ru/8b7ac737
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141

®u3N4EeCKUN IIPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbCca U SJHEPTUU
PENATUBUCTCKUX YacTull (1o GoTorpadusim
TPEKOB 3apsKEHHBIX YaCTUL B MArHUTHOM
nose)"

bubmmoreka [{OK
https://m.edsoo.ru/63756¢c47

142

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [1nanka Ha ocHOBe
uccnenoanus porodPpdexra" wim
"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/] OT HapsKEHUS "

bubmmoreka [{OK
https://m.edsoo.ru/eb916f82

143

®u3N4eCcKUil IPAKTUKYM IO TEME
"HccnenoBaHue CIeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEpPEHNE
nocrosiHHOM Punbepra"

bu6moreka [IOK
https://m.edsoo.ru/ec651eb8

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
HCMOJIb30BaHUEM Jo3umMeTpa” win "N3ydenne
MHOTJIOLIEHUS OeTa-4acTUL] aJIFOMUHIEM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOaroneuus 38€31H0T0 HEDA
HEBOOPYKEHHBIM I'JIA30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIIOKESHUM 115
OTIpeIeTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Mnojayumapus 1 sipkue
3BE3161" Min "HaOmroieHns B TEIIeCKOII
JIyHBbl, IIaHET, TYMAHHOCTEHN U 3BE3AHBIX
CKOIIJICHUI"

bubnuoreka [JOK
https://m.edsoo.ru/1072021e
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O0001IeHrE U cUcTEMATU3ALMS 3HAaHUN. PoJib
(GU3UKH U aCTPOHOMHUU B SKOHOMHUYECKO,

bubmuoreka [JOK

146 TEXHOJIOTHISCKOM, COIMAIbHON M ATUYCCKOM https://m.edsoo.ru/ad6ddeed
cdepax IesaTenbHOCTH YeIOBEKa
O06o01IeHne 1 cucTeMaTnu3anus 3HaHuid. Poib
147 1 MecTO (PU3MKH U aCTPOHOMUHU B Bubnuorexa LIOK
. N https://m.edso0.ru/18f19f7c
COBPEMEHHOU Hay4yHOU KapTHHE MUpPA
O06o0menue U cucteMaru3aius 3Hanui. Posis
¢busnueckoit Teopun B GopMUpPOBAHUHT
148 Mpe/ICTaBIeHUH 0 (U3NYECKOM KapTUHE bubnuoreka [IOK
MHpa, MECTO (PU3NUECKON KapTHHBI MHUpa B https://m.edsoo.ru/e7d400f4
00IIeM psITy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJICTABICHUNA O IPUPOJIC
149 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK
teme "Knunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o00meHre B CHCTEMAaTH3alKs 3HAHUHT 110 bubmuorexa [JOK
teme "Knunemartuka" https://m.edsoo.ru/4e31b507
151 O0o001IeHNE B CHCTEMAaTH3alKs 3HAHUH 110 bubnmuoreka [JOK
teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
152 O0o001IeHNEe B CUCTEMAaTH3alMs 3HAHUH 10 bubnmuoreka [JOK
teme "CTraTuka TBep10ro Tena" https://m.edsoo.ru/3cca482e
153 O00011IeHNE U cCUCTEMATH3AIMs 3HAHUH 110 bu6mmoreka [JOK
TeMe "3aKOHBI COXpAHEHHUS B MEXaHUKeE" https://m.edsoo.ru/32a4d1a0
O06o01IeHre 1 cucTeMaTr3arys 3HaHUH 110
154 Teme "OCHOBBI MOJIEKYIISIPHO-KNHETHYECKON Bu6mmorexa LIOK
\ https://m.edsoo.ru/ed440ca8
TEOpUHU
155 O06o01eHne 1 cucTeMaTu3alus 3HaHu| 1o bubnunoreka [JOK

teMe "Tepmoaunamuka. TemnoBbie MamvHbI"

https://m.edsoo.ru/c63f7c10
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O0001IeHME U CUCTEMATU3ALMS 3HAHUM 10

bubmuoreka [JOK

156 TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
P g - https://m.edso0.ru/1d36b5b1
@da3oBbIE IEPEXOBI
157 O06o01IeHre U CHCTeMaTH3alus 3HaHUN 110 bubnuorexa [JOK
TeMe "DnekrTpuyeckoe mnoJie" https://m.edsoo.ru/3bf0def9
158 O06o01IeHre 1 cCHCTeMaTH3alus 3HaHUN 110 bubnuorexa [JOK
teme "[1oCTOSIHHBIN 1eKTpUuyecKuit ToK" https://m.edso0.ru/71453ee6
159 O06o01enre U cucTeMaTru3alus 3HaHu 10 bubnuoteka [JOK
teme "Toku B pa3nuuHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06o01enre U cucTeMaTru3alus 3HaHUH 110 bubmuorexa [JOK
teme "MarautHoe noJsie" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE U
161 CI/ICTIG)MaTI/I?,ZEI/ISI 3HAaHUH 10 TEME bubmorexa LOK
" " https://m.edso0.ru/053e2248
DneKTpOMarHuTHAas UHIAYKINS
PesepBueblil ypok. O000IIIEHNE U
162 CI/ICTIe)MaTI/I?)Zp 1Sl 3HaHUH TI0 TeMe Bubmmorexa [JOK
" B " https://m.edsoo.ru/d6310bfd
Mexannueckue KoneOaHus
PesepBubIit ypok. O6001eHNE 1
163 CI/ICTI;MaTI/ISZp ust 3HaHPII>I'IH 0 TeMe bubmmorexa [TOK
" B | https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHUTHbIE KOJIeOaHUs
PesepBHriit ypok. O600mIeHE U
164 CHUCTEeMaTH3allMsl 3HAaHUH 110 TEME bubnuoreka [JOK
"MexaHM4eCKHE U AIEKTPOMArHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK

cucTreMaru3anys 3Hanui mo reme "Onruka"

https://m.edsoo.ru/52ad1603
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PesepBHelit ypok. O600IIeHNE 1

N " bubmuoreka [JOK
166 cucreMarusanus 3HaHui 1o teme "OCHOBEI 1
' https://m.edsoo.ru/5beclc65
CTO"
PesepBHrlil ypok. O60011€HIE U
167 CHCTIe)MaTmZp us 3HaHH;IH 0 TEME 1 bubmaorexa [IOK
" B . " https://m.edsoo.ru/f7¢59d38
KopnyckysipHO-BOJIHOBOM JTyail3M
[IpomexyrouHas KoHTpoJbHas padora Ne 11
168 PesepBHblit ypok. O60011IEHNE U 1 1 bubnuorexa [JOK
cucreMaru3ais 3Hanui 1mo reme "dusznka https://m.edsoo.ru/1f511654
atoma"
PesepBuelil ypok. O000IIIEHNE U
P P EII " bu6moreka [IOK
169 CUCTEMATHU3AIIUA 3HAHUM 110 Teme "DPuszuka 1
| https://m.edsoo.ru/905c5ce0
ATOMHOTO SI/Ipa M 3JIEMEHTAPHBIX YaCTHI]
PesepBueblil ypok. O0001IEHNE U
170 CI/ICTIe)MaTI/I?)Zp s 3H2¢HI/H7LIu 110 TeMe "DIIeMEHTBI 1 bubmorexa LOK
Lf, https://m.edsoo.ru/2bffb94c
acTpopU3UKH
OBIIEE KOJIMYECTBO YACOB I1O
. 170 11 16

I[TPOTPAMME

82



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeAMETHBIC PE3YJabTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET O 0611161"0 06pa30BaHI/Iﬂ

JIeMOHCTPHPOBATh HA IPUMEPAX POJIb U MECTO (PU3UKH B (OPMHPOBAHUHU
COBPEMEHHOM Hay4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
U TEXHOJIOTHi, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

Y4uThIBaTh T'paHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENIEH:
MarepuaibHas TOYKa, HWHEpPIHAIbHAs CHCTeMa OTCYéTa, aOCOJIOTHO
TBEPAOE TENO, UACAIBHBIN Ta3; MOAEIH CTPOEHUS Ta30B, XKUJIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DIIEKTPUYECKUM 3apsg — IPU  PELIECHUU
(buznueckux 3aaa4y

10.3

PacnioznaBath ¢u3nyeckue sBieHUs (Mpoluecchl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KHHETHUECKOW TEOPHH
CTPOCHHS  BEIIECTBA W  DJJCKTPOJUHAMHUKH:  pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMXEHHE, CBOOOAHOE MaJeHUE TeT,
JBYDKEHUE MO OKPYXHOCTH, MHEPLMs, B3aUMOJICHCTBUE Tell; Tuddy3us,
OpOYHOBCKOE JABMKEHHE, CTPOCHUE XKHUJIKOCTEH U TBEPABIX TEJI, U3MEHEHHE
00béMa Ten mpW HarpeBaHUM (OXJIAXICHHWH), TEIUIOBOE PaBHOBECHE,
UCIlapeHue, KOHJEHCAlus, IUIAaBJIE€HUE, KpUCTAIM3alus, KHUIIEHUE,
BJIQ)KHOCTb BO3/yXa, IOBBIIIEHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B
3aKpBITOM COCYZ€, CBSI3b MEXJAy IapaMeTpaMu COCTOSHHs ras3a B
U30IIpoLIeccax; IEKTPU3aLUs TeJl, B3aUMOJIeHiCTBHE 3apsi/I0B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBWXKCHHC, HCIIO0JIb3YA (1)I/I3I/ILI€CKI/IC
BCJIIMYMHBI: KOOpAWHATa, IIYyTh, INEPEMCHICHUC, CKOPOCTb, YCKOPCHHUCE,
Macca Te€ja, Cuja, UMIIYJIbC TEJIa, KHHCTUYCCKAA SOHCPIrusd, IOTCHIWAaJIbHAA
OHEPI'UA, MCXaHUYCCKasi pa60Ta, MCXaHN4YCCKasi MOIMHOCTD, ITPH OIIMCaHUN
IIpaBUJIbHO TPAKTOBATbH (bH3PI‘ICCKHﬁ CMBICJI UCIIOJIB3YEMbIX BCJIIMYUH, UX
0003HAYEHHUA U CAWHHNIBI, HAXOOUTH Q)OpMYHLI, CBA3BIBAOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuchiBaTh U3y4€HHBIE TEIJIOBHIC CBOMCTBA TE€J U TEIUIOBHIC SIBICHUS,
UCTIOJIb3Ys (PU3UYECKHEe BEIMUUHBIL: IaBJICHUE ra3a, TeMIIepaTypa, CpeIHssa
KMHETUYECKas:  JHEprus  XaOoTHUYECKOTO  JBWXKEHMSI  MOJIEKYI,
CPEIHEKBAJApAaTU4YHAsl CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS 3HEprusi, paboTa rasa, Ko3QQUIHUEHT IMOJIE3HOTO IeHCTBUA
TETJIOBOTO JIBUTATEJISA; TPH OMTUCAHUU MTPABUIBHO TPAKTOBATh (PU3MUECKHIMA
CMBICJI UCTIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUs U €IMHUIIbI, HAXOIUTh
(opMyInbl, CBA3BIBAIOLIME AAHHYIO (U3NYECKYIO BEJIWYMHY C JIPYTUMHU
BEJIMYUHAM
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10.6

OnuceiBaTh  U3y4eHHBIE DJEKTPUYECKHE CBOICTBA BELIECTBA WU
AJIEKTPUYECKHE SABJICHHS (IIPOLIECCHI), UCHOIb3Ys (PU3MUECKHE BETUUNHBI:
JNIEKTPUYECKUM 3apsf, IJIEKTPUYECKOE I10JI€, HAIpPSKEHHOCTh I10JId,
IIOTEHLMAJ, Pa3HOCTb IOTECHUHAJIOB;, IPH ONHMCAHWUM IPABUIIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICI  HCHOJB3YyEMBIX  BEIWYHH, UX
0003HaueHHS M EAMHHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO
(U3NIECKYIO BEIMYUHY C IPYTHMH BETHUYUHAMU

10.7

aHAM3UpPOBaTh  (U3MUECKUE TPOLECCHl W  SBJICHUSA, HCIOJB3YS
¢u3nveckre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCEMUpHOTO TsAroTeHus, |, Il u
Il 3axonbl HproTOHA, 3aKOH COXpaHEHHUs] MEXaHMYECKOW IHEPIHH, 3aKOH
COXPAaHEHHS WMIIYJbCa, MPHUHLIMI CYNEPHO3ULIUU CWJI, HPHUHIIHUII
paBHOMpaBUsl  MHEPUUAIBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHIO0 CTPOEHHS BEIIECTBA, I'a30Bbl€ 3aKOHBI, CBS3b
CpeIHEe KHHETHYECKON »SHEpruu TEeIUIOBOIO JBUKEHUS MOJIEKYNl C
abCOIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpPaHEHHS AIIEKTPUUECKOT0 3apsaaa, 3akoH KynoHa; mpu 3ToM paznuyarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE€ BBIPAKEHUE U
yCIIOBHS (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBCHAT, OCHOBHBIC TPUHIUIIBI JIEHCTBHUSI MAIllUH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarb YyCIOBUA HMX 0€30MacHOro
WCIIOJIb30BAHUS B TIOBCETHEBHOM KU3HU

10.9

BEINONHATE SKCIEPUMEHTHI 10 MCCICIOBAHUI0 (DPU3NYECKUX SIBICHUH |
MPOIIECCOB C HCIIOJIE30BAaHMEM MPSIMBIX W KOCBEHHBIX M3MEPEHUI; MPH
stoM (dopmynupoBaTh TmpobiemMy (3agady) W THUIOTE3y YYEOHOTO
AKCIIEPUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHMUS,
IIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIPpsAMBIE U KOCBCHHBIC U3MECPCHUA (bI/ISI/ILICCKI/IX BCJIIMYNMH,
IIpu 3TOM BI)I6I/IpaTI> ONTUMAJILHEIN CIIOCOO HU3MCPEHUA U HUCIIOJb30BaTh
HN3BCCTHBIC METOAbI OLICHKHU HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH MCXKOY (bHSI/I‘leCKI/IMI/I BCJIIMUMHAMH C
HCIIOJIb30BAHUEM  IIPAMBIX I/I3MepeHHI>'I; IIpu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bHKCPIpOBaTB PE3YyJIbTAThL HOHy‘IGHHOﬁ 3aBUCHUMOCTH
(1)I/ISI/I‘IGCKI/IX BCINYMH B BHAC Ta6J'II/II_I n l"pa(i)I/IKOB, ACJ1aTb BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuia 6€300aCHOTO TPyAa IpU NPOBEICHUU HUCCIIEA0BAaHHM
B paMKax Yy4eOHOro »SKCIIEpUMEHTa, Y4eOHO-HCCIEeNI0BATENbCKON M
IPOEKTHOM JEATEIIbHOCTU C MCIIOJIb30BAaHHEM U3MEPUTENIBHBIX YCTPOICTB
U 1abOPaTOPHOTro 000PYAOBAHUS

10.13

Pemarp pacuéTHbie 3amauu ¢ SIBHO 3aJaHHON (DU3MUECKONH MOJENbIo,
UCTIOJB3Ys (PU3HUeCKre 3aKOHBI M TPUHIIUITBI; HA OCHOBE aHAIN3a YCIOBUS
3a/1a4u¥ BEIOUpATh (PU3HUECKYIO MOJEIb, BRIACTAThH (PU3MUECKHUE BETUUUHBI
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u (opMynbl, HEOOXOAUMBIE UId €€ pelIeHHs, MPOBOJUTH PACUETHI H
OILICHUBATh PEATbHOCTH MOJyYEHHOTO 3HAYEeHUS (PU3HMUECKOM BETMUNHBI

10.14

Pemrats KaueCTBECHHBIC 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HENIPOTUBOPEUMBYIO LIENOYKY PACCYXKICHUN C ONOPOM HA H3Y4ECHHBIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE ABJICHUS

10.15

Wcnonb3oBarh mpu  pemieHMM — y4eOHBIX — 3aJad  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMH ISl TOWCKA, CTPYKTYPHPOBAHHMA,
UHTEpPIPETAllMMY U MPEACTaBICHUS Y4eOHOM M HAaydyHO-IOIYJSPHOU
UHPOpPMALIMK, TOJYYEHHOW M3 PAa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH MOJIy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoiuTe mHpHUMEpHl BKIaJa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-
(bM3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIECCOB OKPYKAIOIIETO MUPA,
B Pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBath TeopeTHUecKkrue 3HaHUS N0 (PU3KKE B MOBCEIHEBHOM KU3HU
g olecrieueHusi Oe30macHOCTU MpH oOpallleHuu ¢ npudbopamMu u
TEXHUYECKUMHU YCTPOUCTBAMH, ISl COXPAHEHHS 370POBbS U COOIOICHHS
HOPM 3KOJIOTMYECKOT'0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymme ¢ BBIIOJHEHHEM pPa3IMYHBIX COLIMATIBHBIX pPOJeH,
IJIaHUPOBATh pabOTy IPYMIIbI, PAMOHAIBHO paclpeiesaTh 00S3aHHOCTH
U IUTAHUPOBATH AEATEIBHOCTh B HECTAHNAPTHBIX CUTYalUsIX, aJeKBaTHO
OLICHMBATh BKJIaJ KaXJIOTO M3 YYaCTHUKOB TIpPYyNNbl B PpELICHHUE

paccMaTpuBaeMoin MPoOIEMBI

11 KIJACC

Kon
NpoBepPsSIEMOro
pe3yJibTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHero o01ero 00pa3oBaHusd

JleMoHCTpHpOBaTh HA pUMEPaxX poJib U MecTO GU3UKH B (POPMHUPOBAHHUH
COBPEMEHHOM HayYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKHU
U TEXHOJIOTHH, B MPAKTHUYECKON NESATENbHOCTH IOJCH, IEJIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MHpa

11.2

Y4YuUTHIBATH I'paHuLbl MMPUMCHCHUA H3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MOI[CJ'I@I‘/'IZ
TOYEYHBIN BHGKTpI/ILIeCKI/Iﬁ 3apsan, sAC€pHad MOJCJIb aTOMa, HYKIIOHHaA
MOJCJIb aTOMHOTO Apa IMPpU pCIICHUN (I)I/I3I/I‘IGCKI/IX 3aaa4

11.3

PacnioznaBate ¢usnyeckue sBieHUs (MPoLEcChl) U OOBACHATH MX Ha
OCHOBE 3aKOHOB DJIEKTPOJIMHAMUKH U KBAaHTOBOM (PU3UKU: dIEKTpUUECKas
MPOBOJIMMOCTD, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MATHUTHOE JECHCTBUSA
TOKa, B3aUMOJICHCTBHE MArHUTOB, OJIEKTPOMArHUTHAs WHIYKIHUSA,
JIECTBUE MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM U ABUKYILIUKCS 3aps/l,
3IEKTPOMarHUTHbHIE Kosie0aHus u BOJIHBI, NpSIMOJIMHEMHOE
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pacnpocTpaHeHHe CBETa, OTPaKEHHE, NpeOMIICHHE, WHTepdepeHIus,
ndpakys 1 NOJSPU3aLUs CBETA, JUCTIEPCUs CBETa, (POTOIIEKTPUUESCKHIMA
addekt (pororddexT), cBETOBOE NaBIeHNE, BOSHUKHOBEHHE TMHEHYATOTO
CIIEKTpa  aToMa  BOJOPOJA, €CTECTBEHHas W  MCKYCCTBEHHAs
PaaAnOaKTUBHOCTDH

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBA (E)J'IGKTpI/ILIeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOJAUMOCTb pa3IMUHBIX Cpel) U
JJIEKTPOMArHUTHBIE ~SIBICHHS (IIPOIECCHI), HCIONB3YS (hU3HYECcKHe
BEJIMYMHBL:  JJIEKTPUYECKUI  3apsl, CWIa TOKa, JJIEKTPHUYECKOE
HAIpsOKCHUEC, JJICKTPUYCCKOC COIMPOTHBJICHUC, PAa3HOCTH IMMOTCHIMUAJIOB,
OJIC, pabora TOKa, MHIYKIUS MArHUTHOTO TOJsI, cujia Amrepa, cuia
HopeHua, HWHAYKTUBHOCTb KAaTYIOKHW, OHCPIrusa OJICKTPHYCCKOIO U
MarHUTHOTO TIOJIEH, MEpPHOJ M YacToTa KojeOaHuNl B KoJiehaTeabHOM
KOHType, 3apsg W CWiIa TOKa B TIpOLEcce TapMOHUYECKUX
JJIEKTPOMArHUTHBIX KoJIeOaHUH, (QOKYCHOE pacCTOSTHME M ONTHYecKas
CuJia JIMH3BI; ITPU ONIMCAHHUU IIPAaBHUJIbBHO TPAKTOBATH q)HSquCKHﬁ CMBICJI
HCIIOJIB3YEMBIX BCIWYHWH, HX o0Oo3HaueHus u CAVMHUIBI, YKa3bIBaTb
(hopMyIbl, CBS3bIBAIOIIME JaHHYIO (U3MUYECKYI0 BEIMUYMHY C APYrUMU
BCIIMUYMHaAMU

115

OnuceiBaTh M3y4eHHbIE KBAHTOBBIEC SIBICHUS M MPOLECCHI, HCIOJB3YS
(¢u3nueckue BEJIMYUHBI: CKOPOCThb JJIEKTPOMAarHUTHBIX BOJIH, JIJIMHA
BOJHBI M YacTOTa CBETa, DBHEPrus U UMIYJIbC (OTOHA, MEPUOA
MOJIypacnajaa, SHEprusl CBSA3U aTOMHBIX SiZiep; IPU OMUCAHUH MPABUIBHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HCIOJB3YyEeMbIX  BEJIWYUH, UX
0003HaYeHHs] ¥ €IMHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(u3MUYecKyl0 BEJIMYHUHY C APYTUMHU BEITUYMHAMH, BBIUUCISATH 3HAUCHUE
(bu3nuecKo BEIUYUHBI

11.6

Ananu3upoBath (U3MYECKUE TPOIECCHl U SABJICHUS, HCIOIb3Ys
¢usznueckue  3aKOHBI M NPUHOMNBL:  3akoH  OMa,  3aKOHBI
MOCIIEZIOBATEIBHOIO U MapauIeIbHOTO COSAUHEHHUS! MTPOBOJHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKkoH JJIEKTPOMAarHUTHOM WHAYKLUWH, 3aKOH
NPSIMOJIMHEHHOTO PacHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMIICHHS CBETa, ypaBHeHUE DWHIITeHHA g hoTodddekra,
3aKOH COXpPAHEHHUS »JHEPruM, 3aKOH COXPAaHEHHUs WMITYJIbCa, 3aKOH
COXpAaHEHHUS DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHHUS MacCOBOTO
yucia, MOCTynarsl bopa, 3aKoH paguOaKTUBHOTO pacmana; MIpH 3TOM
pa3nuyuaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYecKOoe
BBIPKEHUE U YCTIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITL HaIlpaBJICHUEC BCKTOpPa HWHAYKIOHWW MArduTHOTO  IIOJIA
IMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIBI HopeHua

11.8

CTpouTh M OMHCHIBATh M300paKEHUE, CO3AaBAEMOE IIIOCKHM 3€pPKaIoM,
TOHKOMW JTUH30U
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11.9

Brimomaare OKCHICPUMCHTHI MO HUCCIICAOBAHUIO (1)H3PI‘-I€CKI/IX SIBJIECHUU U
IIPOLIECCOB C HCIOJIB30BAHUEM IPAMBIX U KOCBEHHBIX HU3MEPEHUH; IIPU
aToM (opmynupoBaTh TpobieMy (3amady) W TUIOTE3Y Yy4eOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 NPEIIOKEHHOTO 000py/I0BaHuUS,
IPOBOJIUTH OTBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OcymecTBIATh IPsSMbIE U KOCBEHHBIE H3MEpEHUs (PU3MYECKUX BEIUYNH;
IIPU 3TOM BBIOMPATH ONTUMAJIbHBIN COCOO M3MEPEHMSI U HCII0JIb30BAThH
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHUI

11.11

UccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEIWYMH C HCIOJIB30BAHUEM
MIPSIMBIX U3MEPEHMI; TPH STOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH
pe3ynbTaThl TMOJMYYCHHOW 3aBUCHUMOCTH (DU3WYECKUX BEJIIMYMH B BHUJIE
Tabnuil ¥ rpadMKOB, JIEIaTh BBIBOJBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS

11.12

CoOmronath paBuia 0€30MaCHOTO TPYAa MPH MPOBEACHUH MUCCIIETIOBAHUM
B paMKaxXx y4ueOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIENIOBATEILCKON U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MEPUTCIBbHBIX YCTpOI\/’ICTB
1 1a00paTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuétHpie 3agaud C SIBHO 3aJlaHHON (PU3MYECKOW MOJIEIBIO,
WCTIONB3Ys (Pr3NUYECcKre 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAIN3a YCIOBHUS
3a/1auu BEIOUPATh GU3HUECKYIO MOJICITb, BBIACIATH (PU3NUECKHUE BETHIUHBI
u GopMynbl, HEOOXOIUMBIE ISl €€ pEelIeHUs, MPOBOJAWTH PACUEThl U
OIIEHUBATH PEATHHOCTh MOJTYYECHHOTO 3HAUYCHUS (PU3UUECKOU BETUUNHBI

11.14

Pemats KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOUYKY PACCYXACHUU C OMOpOH Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHE SIBICHUS

11.15

Hcnonb3oBath mpu  pemieHUH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJIOTUU [ TIOUCKA, CTPYKTYPHUPOBAHUSA,
UHTEpIpPETallud U TMPEACTaBICHHUS Y4eOHON M HAay4yHO-TOMYJISIPHOM
uHGOpPMAIIMKY, TOJYYEHHON W3 PA3JIUYHBIX HCTOYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBACHATH IIPUHIUIIBI JIEeUCTBUS MallluH, HpI/I60p0B U TCXHHUYCCKHUX
YCTpOﬁCTB; pa3jindatb YCIOBHA HX 0€30I1aCHOTO HCIIOJL30BaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH TpHUMEpHl BKJIAJa POCCHUICKUX U 3apyOekKHBIX YIEHBIX-
(U3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYIKAIOLIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb3oBaTh TEOPETHYECKUE 3HAHUSA 10 (PU3HMKE B IOBCEAHEBHOM KU3HU
s obecrieyeHust 0e30MacHOCTH MMpH  oOpalleHHMH ¢ IMpubopamMu U
TEXHUYECKUMH YCTPONCTBAMH, JJISI COXPAHEHHsSI 3M0POBbs U COOIIOICHUS
HOPM DKOJIOTHYECKOTO IOBEJAEHMS B OKPYXAIOUIEH cpere

11.19

PaGortath B Tpynme ¢ BBINOJHEHUEM pA3IUYHBIX COLUAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPYIIIbI, PAMOHATIBHO PaclpeeNisiTh 00s3aHHOCTH

" TJIAaHUPOBATH ACATCIIBHOCTH B HCCTAHHAPTHBIX CUTyalUAX, aICKBATHO
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OLCHUBATL BKJIAJ KaXAOro #H3 YYAaCTHHUKOB TI'PYIIIbL
paccMmaTtpuBaeMoi pooOIeMbl

B peElIeHHE
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mpoBepsiemoro

pasaejia 3JJEMEHTA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHU A

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

11

®usuka — Hayka o mpupone. Haydnele Meronsl
MTO3HAHMS OKPYXKaIOIIEro MHpa. Pounb
JKCIIEPUMEHTA W TEOPUHM B IIPOLECCE ITO3HAHMS
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3UYeCKuX  SIBJICHUH |
npoueccoB. Hayunble runore3sl. ®uznueckue
3aKOHBl M TEOpPHU. ['paHUIIBI TPUMEHHMOCTH
¢uznyeckux 3akoHOB. [IpMHIMO COOTBETCTBUS.
Ponrp um wmecro ¢usuku B (opMupoBaHUU
COBPEMEHHOM HAydyHOM KapTHHBl MHpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JIIoIeH

MEXAHUKA

#H#HPar###KUHEMATHUKA

211

Mexagnueckoe  nBmwkeHne. OTHOCUTEILHOCTH
MexaHnyeckoro nBrokeHusa. Cucrema oTcdéra.
Tpaekropus

2.1.2

[lepememnienue, cKopocTh (CpedHsisi CKOpPOCTb,
MT'HOBEHHasI CKOPOCTb) u yCKOpeHHue
MaTepuaIbHOW TOYKH, HX TMPOEKIUH Ha OCH
cuctembl koopauHaT. CrokeHue nepeMenieHui u
CIIOEHHE CKOpocTeit

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
IpsIMOJIMHEIHOE JIBUKCHUE. I'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
OyTH U TEPEeMELIEHUS MaTepUaIbHOM TOYKHU OT
BpEMEHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
MaJcHUs

2.15

Kpuponmneiinoe JIBHOKEHUE. PaBHOMepHOE
JBUKEHUE MATEPUAIBHOW TOYKU MO OKPYKHOCTH.
YrnoBas CKOPOCTbh, TUHENHASI CKOPOCTh. Ilepruon u
yacroTa. L{eHTpocTpeMuTeEnpHOE yCKOPEHUE

2.1.6

Texauueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHUC

CHapsA 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn

89



2.1.7

[IpakTuueckue padoThl. V3MepeHHe MTHOBEHHOU
ckopoctu. HcciienoBanue COOTHOLIEHUST MEXKIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE POMEKYTKA BPEMEHHU
IIPU PABHOYCKOPEHHOM JIBIDKEHWH C HaYaJbHOM
CKOpPOCTBIO, PaBHOW HyJIO. V3yueHue IBUKEHHUS
mapukKa B BA3KOM )KUIAKOCTU. M3yueHue NBUKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

H#Par## JUHAMUKA

221

[Ipuanun ortHocutensHOCcTH ['anmmes. IlepBeiit
3akoH HproToHa. IHEepuuaibHbIe CUCTEMBI OTCUETA

222

Macca tena. Cuia. [TpuHIMI Cynepno3uiyuu cui

2.2.3

Bropoii 3akon HeroToHa 111 MaTepranbHON TOYKH
B uHepuuansHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA /17151 MaTepuaibHbIX TOUEK

224

3akoH BceMUpHOro TAroreHus. Cuina TSKECTH.
[lepBas kocmuueckast ckopocTs. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpennsa. Cyxoe TtpeHue. Cuna TpeHHs
CKOJIbXKEHUS M cujia TpeHus mokos. Koaddurment
Tpenust. Cuiia CONpOTUBICHUS TPU JIBMKCHUH Tella
B KHJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOE ¥ BpallaTeIBHOC —JIBMDKCHUE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoMEHT cuiabl OTHOCUTENBHO OCH BpALICHMSL.
[Ineuo cunbl. YcinoBus paBHOBECHS TBEPIOTO TeEJla
B NCO

2.2.9

Texandeckue YCTpOﬁCTBaI IO AIINITHUKH,
JABVKXCHUE NCKYCCTBECHHBIX CITYTHHUKOB

2.2.10

[IpakTnueckue paboTel. V3yueHuwe nABMKEHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH MO IEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCIMOCTH CHUIT
VIPYTrOCTH, BO3HHUKAIOMINX B AeQopMUpyeMOn
NpY)XHHE U PE3UHOBOM 00pasiie, OT BETUYHHBI HX
nepopmarnuu. McenenoBanue ycinoBHii paBHOBECHS
TBEPJOTO TeNA, UMEIOIIET0 OCh BPAILIEHUS

2.3

##HPar###3AKOHBI COXPAHEHU S B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI u
N3MCHCHUC UMITYJIbCA TCJIa
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3akoH coxpaHeHus uMmnyiasca B ICO. PeaktuBHOE

2.3.2
JIBYDKEHUE
2.3.3 PaboTa cuibl
2.34 MOIIHOCTb CUJIBI
235 Kunernyeckass sHeprus MaTepUaJIbHOW TOYKHU.
h TeopeMao KUHETHYECKON DHEPTUU
[ToreHnnaneHas 3ueprus. [loTeHumanpHas SHEPIust
3.6 yIpyro nedopmMupoBaHHON IPY>KUHBI.
o [MoTteHmanbHast SHEPIUs Tena BOIM3H
MOBEPXHOCTU 3eMITH
[NoTeHnmanpHbIe N HENOTEHIHATBHBIE CHITBL. CBSI3b
937 paboThl HEMOTEHIMANBHBIX CHJI C HM3MEHEHHEM
o MEXaHMYECKOW DHEPrHuHM CHCTEMBI TEl. 3aKOH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 Yropyrue v Heynpyrue CTOJIKHOBEHHS
239 TexHuueckue yCTpPOMCTBA: JBMIKEHUE PAKET,
h BOJIOMET, KOTIED, NPYKUHHBIM TIHCTOJIET
[Ipaktnueckne  pabotel.  M3yuenme  cBs3u
2310 CKOpOCTEH  Tel TpH  HEYNmpyromMm  yuape.

HccnenoBanue cBsA3U pabOThI CHIIbI C U3MEHEHUEM
MEXaHUYECKOW SHEPruu Tela

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJIMHAMUKA

3.1

HH#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

311

OcHOBHBIC TIOJIOKCHUS MOJIEKYJISIPHO-
KWHETHYECKOW TEOpHU. BpOyHOBCKOE JBIKCHHE.
Hudbdyzus. Xapakrtep JIBKCHHUS u
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA

3.1.2

Mopenu cTpoeHHs Ta30B, KHAKOCTEH M TBEPIBIX
Ted U OOBIACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MOJEIIEN

3.1.3

Macca  MoOIeKyIL. KomnnuectBo BEIIECTBA.
[Tocrosinaas ABoraapo

3.14

TemmoBoe paBHoBecue. Temmeparypa u €€
usMmepenue. [lkana remneparyp Llenscus

3.15

Mogens uaeanbLHOTO rasa. OcHoBHOE YpaBHCHUC
MOHCKYHﬂpHO'KHHeTquCKOﬁ TCOpHUU HUACAIIBHOTO
rasa

3.1.6

AbGcomoTHas TeMmmepaTypa Kak Mepa cpeaHeil
KWHETUYECKOW DHEPrMM TEIUIOBOIO JIBHIKEHUS
yactul ra3a. [llkana remnepatyp Kenbuna
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3.1.7

VpaBuenne Knaneitpona — MenneneeBa. 3akoH
HansroHa

3.1.8

["azoBbIe 3aK0oHBI. 30mpoLiecchl B HCATBHOM ra3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA: U30TEPMA,
n30X0pa, n300apa

3.1.9

Texnuueckune ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[Ipaktnueckue padotel. M3mepenue  Macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCUMOCTU MCXKAY IapaMCTpaMu COCTOSAHUA
Pa3peKEHHOTO Ta3a

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamuueckass  cucreMa.  BHyTpeHH:A
SHEPrus TEPMOJIMHAMUYECKONH CUCTEMBI U CTIOCOOBI
€€ U3MEHEHUA

3.2.2

KonuuectBo TemnoTel u pabota. BHyTpenHss
SHEPIus OJIHOATOMHOIO HUJEaIbHOIO rasa

3.2.3

Buant TeTJIOTIepeIavH: TETJIOTIPOBOAHOCTb,
KOHBEKIIMSI, W3JIydeHHe. TermmoéMKOCTh Terna.
VnaenrHasg  TEeINIOEMKOCTHL  BemiecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

IlepBhiii 3akOH TepMoauHaAMUKHU. [IpuMeHeHue
MIEPBOI0 3aKOHA TEPMOJMHAMUKH K U30TPOIIECCAM.
['padpuueckas maTEpIpeTanus paboThI ra3a

3.2.5

TemmoBsle  MammHbl.  [IpuHIUIIBL  ACHCTBUS
TeIJIOBbIX MamuH. [IpeoOpazoBaHus SHEpPruu B
TeIJIOBbIX MamuHax. KoaddumueHT mnosie3Horo
neiicteust (manee — KIIJ[) termuoBoit MammHBL.
Huxn Kapuo u ero KITJ]

3.2.6

Bropoii 3akoH TepmoauHamuku. HeoOpatumocTb
IPOLECCOB B Mpupoje. TenaoBbie ABUTATEINH.
DKonorudeckue npoOiaemMbl TEIIOIHEPTe€TUKH

3.2.7

Texunueckue yCTpoiicTBa: JIBUraTellb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOJUIBHUK,
KOHJTUITHOHED

3.2.8

[Ipaktnyeckue paboThl. M3mepeHue yaenbHOMN
TEMJI0EMKOCTH

3.3

##Par###AI'PEI'ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpazoBanue u koHjeHcauus. Vcnapenue u
KUTIEHHE. YenbHas TeIuloTa MapooOpa3oBaHMAL.
3aBUCUMOCTh TEMIIEPATYPbI KUMEHUS OT JaBJICHUS
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3.3.2

AOcomroTHasT ¥ OTHOCUTEIbHAA  BJIAXHOCTD
BO3ayxa. HacelmeHHbIi nap

3.3.3

Teépnoe Temo. Kpucramimdeckue u amopgHbIe
Tena. AHU30TPOIHS CBOMCTB KpUCTaLIoB. XKuikue
Kkpuctauibl. COBpeMEHHbBIE MaTEPHAITBI

3.34

[lnaBnenue u Kkpuctainus3auus. Y IejibHas TEIIOTa
iassenus. Cyonumanus

3.35

YpaBHEHHE TEIIOBOTO OanaHca

3.3.6

Texanueckue YCTPOMCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MTOTyYEHUS
COBPEMEHHBIX MaTepuaioB, B TOM 4HCIIE
HaHOMaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue paboThl. M3MepeHHE BIAKHOCTU
BO31yXa

SJIEKTPOAMHAMUKA

4.1

##HHPar#H#IJIEKTPOCTATUKA

411

OnekTpu3anusl Tell. OIEeKTpUYecKHi 3apsan. JIBa
BH/IA DJIEKTPUYECKUX 3apsAI0B

41.2

[TpoBOTHUKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU

4.1.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kymona

4.1.5

DIIEKTPUYECKOE noJie. Hanpspk€aHocTh
aneKkTpuyeckoro mois. [IpuHuMNI cyneprno3unum.
JInHuyM HanpsKEHHOCTH SJEKTPUUECKOTO OIS

4.1.6

Pabora CHII AIEKTPOCTATUYECKOTO IOJISL.
IMorennuain. PasHocTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I n  JUDJICKTPUKK B IMOCTOSHHOM
OJICKTPUYECKOM I1oJIe. I[I/IBJ'ICKTpI/I‘ICCKaH
IMPOHUIACMOCTDb

4.1.8

OnekrpoéMkocTb. KoHneHcaTop. DneKTpoEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEpPrusi 3apsHKEeHHOTO
KOHJIEHCAaTOPa

4.1.9

Texnuyeckue yCTpOICTBa: IEKTPOCKOIL,
JJIEKTPOMETP,  OJIEKTPOCTaTHYECKass  3alluTa,
3a3eMJICHHE  3JIEKTPONpHOOpPOB,  KOHIECHCATOD,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. H3mepenne
INEKTPOEMKOCTH KOHJEHCATOpa

4.2

#H#Par###TIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX
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42.1

YcnoBusa CYyILLIECTBOBAHUS HOCTOSIHHOTO
anekTpuueckoro Toka. Mcrounuku Ttoka. Cuia
ToKa. IloCTOAHHBINA TOK

4.2.2

Hanpspkenue. 3akon OMma ais ydacTka Lienu

4.2.3

DNeKTpUYecKoe  CONPOTHUBIIEHUE. Y IeNbHOE
CONPOTHBIICHUE BEIIECTBA

4.2.4

HOCHGI{OB&TGHBHOC, nmapajieJIbHOC, CMCIIAHHOC
COCANHCHUC ITPOBOAHUKOB

4.2.5

PabGota snexrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (mamee — DOJC) wu
BHYTPEHHEE CONPOTHBIICHUE HWCTOYHUKA TOKA.
3akoH Oma  gnga  mojaHoOM  (3aMKHYTOM)
3JIeKTpUYeCcKOH 1enu. KopoTkoe 3aMbIkaHne

4.2.8

DJIeKTpOHHAsA MPOBOJAUMOCTb TBEPJBIX METAJUIOB.
3aBUCHMOCTb  CONPOTHUBIIEHUS  METAUIOB  OT
TeMrieparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OneKkTpuyeckuii TOK B  Bakyyme. (CBoKcTBa
JJIEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBomauku. CoOOCTBEHHass W TpUMECHas
MPOBOJUMOCTh TOJTYNPOBOIHUKOB. CBOMCTBa p-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOIUTAX.
DNEKTPOIUTHYECKAs TUCCOLUAUsS. DICKTPOIHU3

4.2.12

DJIEKTpUYECKUI TOK B razax. CaMmoCTOSITeIbHBIA 1
HECAMOCTOSITEIbHBIA pa3psa. PasznudHble THIIBI
caMoCTOsITeNbHOTO pazpsna. Monuus. [lnazma

4.2.13

TexHuyeckue ycTpoiicTBa: aMmepmerp, BOJILTMETD,
peocrar, UCTOYHUKU TOKa,
AJIEKTpOHArpeBaTeIbHbBIE puoOOoPHI,
JNEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBIN U0/, TEPMHUCTOPHI U
(boTOpEe3UCTOphl,  MOTYNPOBOJHUKOBBIA  JTHO,
rajibBaHHKa

4.2.14

[Ipaktnyeckue pabGotbl. M3ydeHue cmemaHHOTO
COCJIMHEHUS PE3UCTOPOB.

WN3smepenne OJIC wucToYHMKAa TOKa M €rO
BHYTPEHHEro  compoTuBieHus.  Habmoxenue
JJIEKTPOJIN3a
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11 KJIACC

Kon Koanposepsiemoro
IIpoBepsiemble 371eMeHTbI COAEPKAHUS
paszaesia  3j1eMeHTa
4 OJIEKTPOJMHAMUNKA
#HHPar###MAT'HUTHOE ITIOJIE. DJIEKTPOMATHUTHAS UHY KLU A
431 IlocTosguusie MAarHUThI. BsaumonenictBue
e MTOCTOSIHHBIX MAarHUTOB
MarnuTHOe nosue. Bekrop MarHUTHOM MHYKIUH.
432 [IpyHnun cyneprno3uuuu. JIMHMM MAarHUTHOMN
o uHAyKnud.  KapThHa  JTUHAE ~ MarHATHOM
WHIYKIIAW TI0JISI TOCTOSTHHBIX MarHUTOB
MaruauTHO€E 1oJie MPOBOJAHUKA ¢ TOKOM. KapTrHa
JUHUN TIOJISI JTMHHOTO TIPSIMOTO TPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MTPOBOAHMKA, KATYLIKHU C
TokoM. OmbiT  Opcrena.  B3aumoneiictBue
MIPOBOJTHUKOB C TOKOM
434 Cuna Awmrepa, €€ MOIyJb U HaIPABJICHUE
Cuna JlopeHua, e€ MOIylb W HalpaBJICHUE.
4.3.5 JIB>KeHHE 3apsHKEHHOM YacCTHUIIbI B OJTHOPOIHOM
MarHuTHoM moJjie. Pabota cunel Jlopenima
4.3.6 SIBneHre ANEKTPOMarHUTHON UHIYKITHH
4.3 4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKITUN
438 OJIC wuHaykuuu. 3aKoH SJIEKTPOMAarHUTHOM
e unaykuuu Gapanes
Buxpeoe snekrpudeckoe nosie. I1C unaykuuu
4.3.9 B IIPOBOJIHUKE, IBMXKYIIEMCS MOCTYIATEIbHO B
OJHOPOJIHOM MarHUTHOM TIOJIe
4.3.10 [IpaBuio Jlenma
4311 WNunykrtuBHOCT. SABRenue camounaykuuu. IJ(C
e CaMOMHTYKIIH
4.3.12 DHeprusi MarHuTHOTO TOJIA KaTyIIKA C TOKOM
4.3.13 DIIEKTPOMAarHUTHOE I0JIe
Texauueckue YCTpOMCTBA: IIOCTOSTHHBIC
4314 MarHMThl, AJIIEKTPOMATHUTHI, DJEKTPOBUTATEb,
o YCKOPUTEIH JIEMEHTaPHBIX YaCTHII,
WHAYKIIMOHHAS TIeYb
[IpakTuueckue paboThl. V3yueHne MarHUTHOTO
4.3.15 MoJIs KaTylmku ¢ TokoM. MccnegoBanue nedcTBust

MNOCTOSAHHOIO MarHvuTa Ha paMKy C TOKOM.

95



WccnenoBanue  ABIIEHUS  3JIEKTPOMArHUTHOM
MHAYKLIUN

KOJIEBAHWA 1 BOJIHBI

5.1

#HHPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarensHas cHCTEMA. CB00OOIHEBIE
KoJIeOaHusl. I"apmonnueckue KOJIeOaHHUSL.
[Tepuon, yactora, ammuTyaa u ¢gasza KoJIeOaHmi

5.1.2

[IpyxuHHBIN MAasITHUK. MaremaTnyeckuii
MasTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHUH.
Kunematnueckoen auHAMHUYECKOE OTHMCAHUE
K0J1€0aTeIbHOr0 IBMKEHUS

5.1.4

IIpeBpamienne »>HepruM NpPH TAPMOHUYECKHUX
koneOaHusx. CBsA3b aMIUIMTYIBl KOJI€OaHMIM
MCXOJTHOW BEJTMYMHBI C aMIUTUTYIaMH KOJIeOaHui
€€ CKOPOCTH M YCKOPEHUS

5.1.5

KonebarenbHblit KOHTYD. CBoOo1HBIE
QJIEKTPOMArHuTHBIE KOJICOaHUS B WICATHHOM
KOJIOaTEeThHOM KOHTYpe. AHAJIOTHS MEeXIy
MEXaHHYECKUMH " AIIEKTPOMArHUTHBIMH
konebanusmu. ®@opmyna TomcoHa

5.1.6

3aKOH COXpaHEHHS OSHEPrUM B HICATHHOM
KOJIeOaTeIbHOM KOHTYPE

5.1.7

BbiHyXeHHbIE ~ MeXaHHMYeCKHe  KoJieOaHHUs.
Pe3onanc. Pe3onancHasi kpuBasi. BeiHyX1eHHBIE
AJIEKTPOMArHUTHBIE KOJICOAHHUS.

5.1.8

[lepemenHbIH TOK. CunycounaaibHbIN
MEPEMEHHBIHN TOK.

5.1.9

MOH_[HOCTB IIEPEMECHHOI'0 TOKa. AMHJII/ITy,HHOC u
HeﬁCTBYIOIHee 3HAa4YCHUC CHIJIBI TOKa u
HaIIPsAKCHUA

5.1.10

Tpanchopmarop. IlpousBojcTBo, mnepemada wu
notpebiaeHue 3JIEKTPUUECKON SHEPIUu.
OKOJIOTUUECKUE PHUCKM TPU  TPOU3BOJICTBE
JJIEKTPUYECKON SHEPIUU. KynbTypa
HCITOJIb30BaHUS 3IEKTPOIHEPIUU B
MMOBCEIHEBHOM KM3HU

5.1.11

Texuuueckue YCTPOMCTBA: celicmorpadg,
JIIEKTPUYECKUH 3BOHOK, JINHUU DJIEKTpOIIEpeIay

5.1.12

[IpakTueckue paboTHI. Hccnenosanune
3aBHCHMOCTH NepUoJia MaJbIX KoJeOaHUl rpy3a
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Ha HUTH OT MJIMHBI HUTU W MACChl TIpPYy3a.
HccnenoBanue NepeMEHHOr0 TOKAa B LIEMH U3
HIOCJICZI0BATEIbHO COCIMHEHHBIX KOHJCHCATOPA,
KaTYIIKH U PE3UCTOpa

5.2

#HPartH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

521

MexaHn4yeckue BOJIHBI, YCIIOBHS
pacmpocTpaHeHusl. [epuon. CkopocTb
pactpocTpaHeHus U JUTHHA BOJIHEL [lonepeyHbie
Y TIPOJIOJTHHBIC BOJTHBI

5.2.2

##tPar##  Untepdepenumss u  audpaxius
MEXaHUYEeCKUX BOJH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTh 3ByKa.
BricoTa Tona. TemOp 3Byka

524

DNIeKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITy4EHUS
AIEKTPOMATrHUTHBIX BOJIH. Bzanmnuas
opueHTanusi BektopoB E, B wmw v B
AJIEKTPOMArHUTHOU BOJTHE B BaKyyMe

5.2.5

CBoJiCTBA AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
MpeIoMIIEHHUE, MoJIsIpU3aIus, mudpaknus,
uHTepdepenimsa. CKOpoCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[[lxana >J€KTPOMArHUTHHIX BOJIH. [IpuMeHnenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIIUIIBI ~ pagUOCBS3M W TEJICBUACHUS.
Pannonokamus. DIeKTpOMarHuTHOE 3arpsi3sHEHUE
OKpYKaloIen cpepl

5.2.8

Texanueckue YCTpPOMCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JIMAarHOCTHKA B
TEXHUKE W MEAWIIMHE, paaap, paauoNnpuEéMHUK,
TeJeBU30p, aHTeHHa, Tesedon, CBU-meun

5.3

#HHHPar##H#OIITUKA

5.3.1

[IpsmonmHeliHOE pacmpocTpaHEeHHWE CBeTa B
oJiHOpoAHOM cpene. JIyd cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenue n3o0pakeHU B IIIOCKOM 3epKaje

5.3.3

HpeJ'IOMJ'IeHI/Ie CBeTa. 3aKOHEI MMPpEIOMIICHUA
cBeTa. AOCONIOTHBIN ITOKAa3aTelb IIPECIOMJICHUA

5.3.4

[lonnoe BHyTpeHHee oTpaxenue. lIpenenbHblit
yTOJI TIOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcusi cBeta. CHOXHBIM cocTaB 0enoro
cBeta. [{Ber
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5.3.6

CoOuparomue 1 pacceuBaronue JIUH3bL. ToHKas
nuH3a. DOKyCHOE pacCTOsTHUE U ONITUYECKAst CUila
TOHKOW JMH3BL [locTpoenne wu300pakeHuil B
coOMpamoUIMX M  PacCeUBAIOIUX  JIMH3aX.
DopMyIia TOHKOH JIMH3BL. Y BEJIUYCHUE, JaBAEMOE
JIMH30U

5.3.7

[Ipenensl  IPUMEHMMOCTH  T€OMETPUYECKOMN
ONTUKH

5.3.8

WnTepdepenius CBETa. KorepenThsie
UCTOYHUKHU. Y CIIOBUS HAONIOIEHUSI MaKCUMyMOB
U MUHUMYMOB B MHTE€PQEPEHLMOHHON KapTHHE
OT JIBYX CHH(a3HBIX KOTE€PEHTHBIX HCTOYHHUKOB

5.3.9

Hudpakums cBeta. JudpaxkinmonHas peréTka.
VYcnoBue HaOMIONEHUS TJABHBIX MaKCHMYMOB
MpU TAJEHUA MOHOXPOMATHYECKOTO CBETa Ha

TUGPAKIMOHHYIO PEHIETKY

5.3.10

[Tonsipu3zanus cera

5.3.11

TexHuueckue  yCTpOWCTBAa:  OYKH,  JIyla,
(doroanmnapar, MIPOEKIIMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OIITHKa,
T(ppaKUOHHAs PEIIETKA, MOJISIPOU

5.3.12

[IpakTuueckue paboTsl. M3mMepeHne mokaszaTesst
MPEIOMIICHUS. Uccnenosanue CBOJICTB
N300paKEeHUI B JINH3AX. HaOmronenune
JUCTIEPCUU CBETA

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panuipt MPUMEHUMOCTH KJIaCCHYECKOI
MEXaHUKHU. [TocTynatsl TEOPUH
OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTH  MOJYJIS
CKOPOCTM  CBeTa B  BakKyyMme, MPHUHIUI
OTHOCHTEIBHOCTH DHHINTEHA

6.2

OTHOCUTENHLHOCTD OJHOBPCMCHHOCTH.
BaMeI[J'IeHI/Ie BPCMCHHU U COKpAIOICHUC TJINHDBI

6.3

DHeprus ¥ UMIYJIbC CBOOOHOM YaCTHIIBI

6.4

CBs3p  Maccel C  DJHEpruedl M UMITYJIbCOM
cBOOOTHOM YacTHIIbI. DHEPrus MOKOsi CBOOOHOM
YaCTHULIbI

KBAHTOBAS ®U3UKA

7.1

#iH#Par###3JIEMEHTBI KBAHTOBOM OIITUKU
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711

®otonbl. dopmyna IlnaHka CBS3UM DHEPrUU
doToHa € ero 4acToTOW. DHEPrust U UMIYIIbC
dotoHa

7.1.2

OtkpeiTie U wuccienoBanue  Qorodrddexra.
Ompitel A.I'. CtoneroBa. 3akoHbl GpoTodaddexra

7.1.3

VYpaBuenue DifHmTeiiHa 11 QoTodddexTa.
«Kpacnas rpanuna» gortosdpdexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenera

7.1.5

XUMHNYECKOE JIEMCTBUE CBETA

7.1.6

Texunueckue yCTpO¥CTBa: (hoTodIIeMEHT,
dboTomaTYMK, coTHEUHast OaTapesi, CBETOIUO]]

7.2

CTPOEHHME ATOMA

7.2.1

Mogenb atoma Tomcona. OmnbiTel Pezepdopna
10 MCCJICIOBAHUIO CTPOCHUS aToMa.
ILnanerapnast MoJieb aToMa

7.2.2

[Toctynmatel bopa. W3mydenme u mnorionieHue
(GOTOHOB IpU Mepexojie aToMa ¢ OJIHOTO YPOBHS
SHepruu Ha Apyro. Buawl crektpoB. Crnektp
YPOBHEW 3HEPTrUH aTOMa BOAOpOJa

7.2.3

BousiHoBbI€ cBOMicTBA yacTull. Bonuel e bpoiimns.
KopnyckynspHO-BOJIHOBOM JyaJIu3M.
Judpakums 371eKTpOHOB Ha KpUCTaJlIax

71.2.4

CroHTaHHOE€ ¥ BBIHY)KJCHHOE  HU3IydYECHHE.
YCeTpoicTBO M MPUHIUTT paOOTHI Jiazepa

7.2.5

TexHuueckue  yCTpOMCTBA: CIIEKTpaJIbHBII
aHanu3  (CIEKTPOCKOIl), Jla3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Hab6mronenue
JMHEWYATOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoast HaAOIIOAEHUS u perucTpanyu
3JIEMEHTAPHBIX YaCTHUII

7.3.2

OTkpeiTHE PaIMOaKTUBHOCTH. OnbIThI
Pezeppopna  mo  ompeneneHuro  cocraBa
panuoakTuBHOro M3nydeHus. CBoiicTBa anbda-,
Oera-, raMMma-u3IydeHus.. Bnusaue
PaJMOaKTUBHOCTHU Ha HUBbIE OPraHU3MBbI

7.3.3

OtkpeiTHEe TIPOTOHa M HeWTpoHa. HykinonHHas
Mmozens snpa ['eitsenOepra — MBanenko. 3apsn
sanapa. Maccosoe uncio sapa. M3zoromnst
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7.3.4

Anbda-pacnian. DIEKTPOHHBIA U TO3UTPOHHBIN
Oera-pacma. lNamma-uznydenue. 3aKoH
paZMoaKTUBHOTO pacraja

7.3.5

OHeprus CBsA31 HYKJIOHOB B siipe. SIIepHbIE CHIIBI.
JledexT macchl siapa

7.3.6

SnepHble peakuuu. [lenenue U CUHTE3 sSAep

7.3.7

Snepubii  peaktop. TepMosinepHbI CHUHTES.
[Ipo0embl 1 mepCEKTUBHI AAEPHON SHEPTETHKY.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPreTUKU

7.3.8

OnemeHTapHble YacTUIbl. OTKPBITHE MTO3UTPOHA.
@yH/IaMEHTAIIbHBIE B3aUMOICHCTBUSA

7.3.9

TexHudeckue yCTpOWCTBA: JIO3MMETp, Kamepa
Bunbcona, sepHblil peaktop, aToMHas bom0Oa

7.3.10

[IpakTnueckue pabotbl. MccnenoBaHue TPEeKOB
yacTull (1o roTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bun 3Bé3aH0T0 HeOa. Co3Be3ausl, SpKue 3BE3IHI,
IJIAaHETBI, UX BUAUMOC JIBUKCHUC

8.2

Conneunas cucrema. [maHeTsl 3eMHOUM TPYMIIBIL.
[11aHeThI-TUraHThl U UX CIYTHUKH, KapJIUKOBBIE
maHeTsl. Manbie Tena CoTHEYHON CUCTEMBI

8.3

Comnne, dotochepa u armocdepa. ConHeunast
AKTUBHOCTh

8.4

Nctounuk sueprun CoJiHila v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETUMOCTD, pamuyc, TeMreparypa, X
B3aUMOCBSI3b. JlnarpaMMa «CIeKTpajibHBIN Ki1acc
— CBETHUMOCTD). 3BE3 bl TJIaBHOU
MOCJIEAOBATENLHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTDY I 3BE3] IJIaBHOM
MOCJIEAOBATENHHOCTH

8.6

##HHPar##BuyTpennee CTpOEHHUE 3BE3I.
CoBpemMeHHbIE pEeCTaBICHUS 0
MPOUCXOXKACHUH U 3BoMtounu CojHLA U 3BE3.
DTanbl KU3HU 3BE3]]

8.7

Mneunslii [1yts — Hama ["anaktuka. CniupanbHas
cTpykrypa l'amakTuku, pacnpeneineHue 3BE3L,
ra3a u neuid. ITonoxxenue n asmxenne CosHia B
lNanaxTuke. ITnockas U cepuueckas
noacuctemsl ['anmakTuku
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Tunbl ranakTuk. PaguoranakTUKd W KBa3apbl.

88 UYépuble ObIpHI B SApax rajJakTHK
Bcenennas. Pacmmpenne BceenenHoil. 3akoH
Xab6ma. Paszberanme ramaktuk. Bospact wu
8.9 pamuyc Bcenennoii, Teopust Bonpmoro B3peiBa.
Mopnens «ropsueir Bcenennoi». PennkroBoe
U3ITyYCHHE
Macrabnas CTPYKTypa Bcenennoil.
8.10 Meraranaktiuka.  Hepeménueie  mpoOiIeMsl
aCTPOHOMHH
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MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
NPoOBePsIEMOro OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
TpeboBaHUs 0011ero o0pa3oBaHus

1 CpopMHpPOBAHHOCT, YMEHHMM pacrio3HaBaTh (PU3UYECKUE SBJICHHS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenue ocHoBomoJsiaraomuMu  QU3MUECKUMH  TIOHSATHUSAMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAaHHOCTP YMEHHMM TPUMEHSATHh 3aKOHBI KJIACCHUECKOU
MEXaHHKHA,  MOJEKYISIPHOM bu3MKkn U TEPMOJAMHAMUKH,
ANIEKTPOIMHAMUKHN, KBAHTOBOW (DM3HMKHU JJIsl aHAJM3a U OOBSICHEHUS
ABJIECHU MUKpPOMHpPa, MAaKpOMHUpPa U MEraMupa, pa3indarh YCIOBHUS
3 (TpaHuiipl, 06J1aCTH) MPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB, TOHUMATh
BceoOmui xapakrep (GyHIaMEHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCIIOJIb30BaHUS YaCTHBIX 3aKOHOB; AaHAJIU3UPOBATh (UINYECKUE
MPOLIECCH,  HCIOJIb3YySl OCHOBHBIE  IOJIOKEHHS, 3aKOHbI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh YMEHHS pa3ivyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEJl U MPOIIECCOB (SIBIICHUIN )

ChopmupoBaHHOCTh yMEHHMsI pelIaTh pacyETHBIE 3a7jaud C SBHO
3a/laHHOM M HESIBHO 3aJJaHHON (PU3WYECKON MOJEINbI0: HA OCHOBAaHUU
aHaJlM3a YCIIOBUSA BbIOMpaTh (GU3NYECKUE MOJENH, OTBEYAIOLIUE
TpeOoBaHUAM 3aJauu, MPUMEHSITh dbopmyIbL, 3aKOHBI,
5 3aKOHOMEPHOCTH W  MOCTYJNaThl  (U3UUECKUX TEOpUH  MpHU
UCIIOJIb30BAaHUU  MaTeMaTHYeCKMX METOJOB  peIlleHus  3ajad,
OPOBOAUTH pacy€Thl Ha OCHOBAaHUM UMEIOIIMXCS  JIAHHBIX,
aHAJIM3UPOBAThH PE3yJbTAThl U KOPPEKTUPOBATH METOMAbI PEIICHUS C

y‘IéTOM TOJIYYCHHBIX PE3YJIbTATOB

Pemate xauecTBeHHbIE 337a4M, TpeOyrOIMe MPUMEHEHHs 3HaHUM U3
pa3HBIX Pa3JIeNIOB LIKOJBHOTO Kypca (U3MKH, a TaKKe MHTETrpalnuu
6 3HAHMM U3 JpYruX MpeAMETOB E€CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAaNBaTh JIOTUYECKYIO LIETMIOYKY PACCYKJIEHUH C ONOpOH Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA
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Bnanenne ~ OCHOBHBIMM ~ METOAAMH  HAy4HOTO  IIO3HAHMA,
UCIOJBb3yeMbIMU B (DU3UKE: MPOBOJUTH NPSMBIE M KOCBEHHBIC
U3MepeHus: (PU3NYECKUX BEIIMYMH, BBIOMpAsi ONTUMAIBHBIA CHOCO0
U3MEPEHUS U MCIIOJIB3Ysl M3BECTHBIE METOIbI OI[CHKH MOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJNTH HCCIECIOBAHNE 3aBHCUMOCTEH (hru3ndecKux
BEIMYMH C HCIOJB30BAHUEM TMPSMBIX HM3MEpPEHHH, OOBICHATH
HOJTy9EeHHBIC PE3yIbTAThI, UCHOJB3YS (PU3NIECKUE TEOPHH, 3aKOHBI U
HIOHSTHS, U I€NaTh BBIBOJBI; COOJIOAATH MTpaBmIa 0€30MacHOTO TPy/a
MIPH IPOBEICHUH MCCIIIOBAaHHUIA B paMKaX y4eOHOTO SKCIIEPUMEHTA U
y4eOHO-UCCIEeIOBATEIbCKON  IESATEIBHOCTH C  HCIHOJIb30BAaHUEM
OUQPOBBIX ~ M3MEPUTENBHBIX ~ YCTPOWCTB W J1aDOPaTOPHOTO

000pyn0oBaHUs

CpopMHpPOBAaHHOCT, YMEHUW  aHaIU3UpPOBATH U  OIEHUBATH
MOCEACTBUSL  OBITOBOM ¥ TPOW3BOJICTBEHHOW  JIEATEIHLHOCTH
YeJIOBEKa, CBSA3aHHOW ¢ (PU3WYECKUMH TIpOIECCaMH, C TIO3HITHI
9KOJIOTUYECKOM O€30TacHOCTH; MPEACTaBICHUNH O paIiOHAILHOM
MPUPOJIOTIONI30BAHUHU, a TakKe€ pa3yMHOM  HCIOJIb30BAHUH
JOCTMKEHU HAyKd W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU criocobamMu  paboTel ¢  HWHpOpManUeH
(U3NYECKOTO COJCpIKAHUS C  KCIOJIB30BAaHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTUH; pPa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmMupoBaHHOCTh  YMEHHIl MPUMEHSITh OCHOBOIIOJAraloLIUue
ACTPOHOMMYECKHE TOHSTHS, TEOPUU M 3aKOHBI JUId aHaiau3a |
00BsicHEeHUS! (PU3UYECKUX MPOIIECCOB, MPOUCXOASIINX HA 3BE3NAX, B
3BE3MHBIX CHUCTEMaX, B MEKIaJIaKTHUYECKON cpene; IBUKCHHS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoi
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

K
o1 Kona

pasaena/t IIpoBepsieMblii 3JIEMEHT COepPKAHUS
3J1eMeHTa
eMbl

1 MEXAHUKA

1.1 KMHEMATHUKA

111 MexaHu4deckoe JBHKCHHC. OTHOCUTEIIBHOCTD

MEXaHHUYCCKOT'O JIBUKCHHA. Cucrema otcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

1.1.2

MYTb.

CrnoxeHIle HEPE:MEII[EHIITIZ

Ay =+,

CkopocTh MaTepuagbHON TOUKHU:

. AF
b=

At

=rr'= [Ux.q,.u__].

Ar—{

v, =—| =x/. aHAIOIU4HO v, =Y,, U.=Z,.
1.1.3 At , :

CroxeHIle CKOpocTell: o, =0, + 0, -

Brruncienue NEpEMCIICHUA U ITYTHU MaTepHaHBHOﬁ TOYKH

pY IPSIMOJMHEHHOM JIBH)KEHUH BJIOJIb OCH X MO TpauKy

3aBHCUMOCTH Vx(t)
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. . Avu .,
YCKD[)EHIIE MaTePHAIBEHOII TOYKIL a = ﬂ_L =u,
r
1.14 =0
Au o, ,
a =—2= =(uv,),". aBanorgHO a, = (v, )’ a.=(t
AL |y '
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = xg + Voxt
X(t)
X
0
+
1.1.5 v
[0)¢
t
U (t) — vgx = const
\'
X
(t)
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0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:

at:
x(t)=x, +u,t +—
v (t)=vu, +at

1.16 a, = const

-

U;.T - L’:f'r = EH.T [Il _Il]

L
HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S = -

CBoOoaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.

Vi

1.1.7 lé

o Xo ‘:—

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yriioMm o K TOpu3OHTY:
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[.‘r{f} =X, +U,f=x +tU,cosa-f

vit)=uv,, +gt=v,sina— g

=0

=—g=const

{U;- (t)=v, =v,cosa
&
g

¥

1.1.8

KpuBonuHueiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEpPHOM JBUKEHUHU TOYKH 10 OKPYKHOCTH
21

=—=2
w T v

21
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2o
. LleHTpOCTpEeMUTEIILHOE YCKOPEHUE TOUKH:

nc

R

. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarensHoe U BpamaTesibHOE

119 JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
191 HNuepumaneubie  cucremsl  otcu€ra. llepBbii  3akoH
o Herorona. [Ipunnun otHocutensHOCTH [ anunes
1.2.2 Macca Tena. [InoTHOCTE BelecTna:
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I
<I3

Cuna. [IpuHITUTT CYTIEPITO3UITNH CHUT:

-

FpaBHerﬁCTB = Fl + F2+' -

paBHOIEHCTB

1.2.3
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1.2.4

Bropoii 3akon HetoTona: aiis matepuansaoit Touku B UCO

-
>

F1 =ma,
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Ap = FAt

1.2.5

A

p

F
At
npu

F = const

F

const
-—
Flj! Fy,

Tperuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK:

>

Fip, = —Fy
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12

21

3aKoH BCEMHUPHOI'O TATOTCHUA: CUJIBI IPUTSIKECHUSA MCXKIY

TOYCUYHBIMHU MaCCaMH PABHBI

mpm,
F=G R?
F
1.2.6 G
R
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Cuna tspxectu. LleHTp TsDKecTH Tena. 3aBUCUMOCTD CHITBI
TSOKECTH OT BBICOTBI N Haj MOBEPXHOCTHIO TIUIAHETHI
pamuycom RO:

GMm

9= R, + h)?

mg

(R

h)

GMm

113




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 "
—kx
Cuia Tpenus. Cyxoe TpeHue.
Cua TpeHUs CKOJIbKEHUS:
Fp = uN
F
™
1.2.8 uN
Cuna TpeHus IOKos:
Ep, < uN
F

Tp

IN
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UN

Kosdduunent rpenns

[aBienue:
P=%
S
1.2.9
F
1
1.3 CTATUKA
<
E
MOMEHT CHJIBI OTHOCHTEIILHO OCH BPaIlEHHS:
IM| = FI, rae | — maedo cubt
1.3.1 F
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OTHOCUTEJIBHO OCH, mpoxojsmeil uyepes Touky O

NEPIEHAUKYJIAPHO PUCYHKY

1.3.2

LenTp macc tena. LlenTp Macc cucteMbl MaTEPUAIbHBIX

TOYECK:
mqr + myty +...
Tim =
mq + m, +...
r
.M
m
1
+
m
2
+
m
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B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)
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const)
LOCHTP MacC TCjia COBIIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo Tena B UCO:

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

1.3.3 ~ _
|F+F,+...=0
H#HiHPar##
3akon ITackams
#1.3.4
JlaBnenue B )XuIKOCTH, TTokoseiicsa B TCO:
p =po +pgh
#H#HPar#tt | P
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = ;PBBITECH
#H#HPar##
#1.3.6 =
Apx
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BBITCCH

€CJIH TEJO0 U KUIAKOCTh mokosTes B MCO, To

FApx = ngBbITeCH

Apx

pgVv

BBITECCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUA B MEXAHUKE

#HHPar##
#1.4.1

HNMnynsc MmaTepralbHON TOYKHU:

p=mv
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#H#HPar##
#1.4.2

NmMnynsc cuctemsl Tei:

p=p1+p2t..
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#H#HPar##
#1.4.3

A(

3aKOH M3MEHEHUS U COXpaHCHHA UMITYJIbCA:

B ICO

- -

Ap = A(pl + p2+' ' ) = FlBHe]_LIHAt + FZBHeLHHAt+- "
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I BHELIH

At

2BHEIH

At

B CO , ecitm

Ap = A(py +p+...) =0
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- -

FlBHeLUH + FZBHeLUH +...=0

1BHEITH

2BHEIIH

PeaxtuBHOEC JABHIXCHHUEC

H#HHPar##
#1.4.4

F
%;(x‘

PabGora cunbel Ha MaoM NEepeMCIICHUN:

d11=|}?'|-|.-'l'-.f'|-c05 a=F, -Ax
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Yy

a

b
MouHOCTE CHIIBL:

€CJIM 32 BpeMs

At
1.45
At
paboTa CHIIbl U3MEHSIETCS Ha , TO MOUTHOCTb CHJIbI
A4
P=— =F-v-cosa
Ay o
Kunerndeckast sHEpPryust MaTepUAIBHON TOYKH:
. mv?  p?
KHH — 2 - 2m
E
KHH
1.4.6

myv
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2m

3aK0OH M3MEHCHHUS KHHETHYECKOM OHEPTUU CUCTEMBI

MaTtepuainbHbIX To4Yek: B MCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas SHEPTHS:

JJIA ITIOTCHIIMAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

12

1norenn

210TeHII
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AE

MOTCHI]

[ToreHnmanpHas SHEPIUs MAaTEPUAIILHON TOUYKH B
OJIHOPOJHOM IIOJIE TSKECTH:

EHOTeHu = mgh

E

TIOTEHI]
mgh

[ToTennmanpHast SHEPTUS YIPYTO AehOPMUPOBAHHOTO

TEla:

g _ kx?
MOTEeHI — 2

E

IOTCHI

2

kx
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1.4.8

BaKOH N3MCHCHUA U COXpaHeHI/Iﬂ MexaHquCKOﬁ 3HeprI/II/I:
Eiex = B + Emm:—m-
B IICO AEex = Agcex HEMOTEHELL CHI
B IICO AE,x =0, eCI Agcex menoresn cax = 0

1.5

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

15.1

lapmonmnueckue konebaHus  MaTepHATbHON  TOYKH.
Ammumutyna u  ¢a3za konebanuil. KunemaTnueckoe
OTIMCAHUE:!

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

v (0 =x/,

a(d=(v, ), =" =a +a'x=0,
IZI€ X - CMELICHUE U3 PAaBHOBECHS.
JluHamMu4eckoe onucaHue:

ma, = —kx,
X

ma

—kx,
rac
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ma

. OTO 3HAYHT, YTO

—kx.

DHepreTuyeckoe  OmucaHue  (3aKOH  COXpaHEHHUs

MEXaHUYECKON IHEPTUHN):

CBs13b aMIUTUTY/IBI KOJIEOAHUN CMEIEHUS MaTepPUATbHON
TOYKA C aMIUIUTyJAaMH KoJieOaHUW €€ CKOPOCTH H

YCKOpEHUSI:

U =04, a_ =04

1.5.2

[Tepnona u yacToTa KoJICOAHUIA:
2m 1
T = —_— =
@ v
[Tepuoa ManbIx CBOOOIHBIX KOJICOAHUH MAaTEMAaTHIECKOTO

MassTHHKA:

T=2I\{I
E

[Tepron cBoOOIHBIX KOJE0aAHUI MPYKUHHOTO MasiTHUKA!

m
T=2m |—

l's
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153 Bomnyxnennsie koneOanus. Pesonanc. Pe3zonancHas

KpHBast

[lonepeunsie u  mpoponbHble  BOJHBL.  CKOpPOCTH

pacIpOCTpaHEHMs U IJIMHA BOJIHBL:

v
A=vT =—
v

154

WNurtepdepenius u qudpakius BOJH

155 3ByK. CKOpOCTh 3BYyKa

MOJIEKYJISAPHAS ®U3NKA. TEPMOJIMHAMUKA

MOJIEKYJISIPHAS OU3NKA

Mopenu cTpoeHusi razoB, XUIAKOCTEH M TBEPABIX TeI.
[Tycth TepmonuHamMudeckas cucremMa (Teno) coctout uz N

OJIMHAKOBBIX MOJIEKYJ. Toraa KOJIU4eCTBO BEIIECTBA
N m

2.1.1 VTN, T u
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rIe

—4uciIo ABOTapo, M — Macca CUCTEMHI (Tena),
U
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— MOJIsIpHasA MaccCa BCUICCTBA

212

TenmoBoe IBIKEHHE aTOMOB U MOJICKYJI BCIICCTBA

2.13

B3auMmoencTBue yacTUI] BELLIECTBA

214

Huddysus. BpoyHoBCcKOE ABIKEHHE

2.15

Monens nneansuoro raza 8 MKT

2.1.6

CBsi3p MeXJy JaBJI€HUEM U CpeAHEH KHHETUYECKOU

3HepFI/IeI71 MOCTYIIATCIIbHOT'O TCIIJIOBOT'O JBUXKCHUSA

MOJIEKYJ UaeaIbHOTO Tra3a (ocHoBHOE ypaBHeHne MKT):

(me*| 2
n|—j|=n.
V2 3

E]I‘ﬂ__.

7 2
3

rie MO — macca 0JTHOW MOJICKYJIBI,

- KOHOCHTpPALUs MOJICKYJI

2.1.7

AbcomotHas Temnepatrypa: T =t +273K

2.1.8

CBs3b TEMIICPATYpPbl Ta3a CO CpCI[HCﬁ KHHETUYECKOH
3Hepl"I/IeI71 MOCTYIIATCIIBHOTO TCIIOBOI'O JABWKCHUS €TI0

MOJIEKYJI:

{ 2
£ :IW :Ek]‘“
\ 2

= 2
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2.19

VYpaBuenue p = nkT

2.1.10

Mogens uaeaabHOIO Ta3a B TCPMOJUHAMUKE:

(Vpaprerme Merrereera — Kiareipona
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH

VpaBHeHHe MeHeneeBa — KiameiipoHa (mpHm

JAIHICI):

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

H H

BripakeHHe 1A BHYTpPeHHell 3Heprinl 0IHOATOME
raza ([IpIMeHIIMEIe (DOPMBI 3aIIIICH):
3 im

U==vRT =if~.i'kT ==—RT =v T=£pV
2 2 21 o2

2111

3akon JlasbTOHA MJI9 MJABJIEHUS CMECH pa3peKeHHBIX

Ta30B:

p=p+pt..
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2.1.12

N3omnporieccel B pa3pe’keHHOM rase ¢ HOCTOSIHHBIM YHCIIOM
moJiekys N (C MOCTOSTHHBIM KOJMYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,

u3oxopa (V = const):

p
Ll t
T = cons
T
Y
const
n3zobapa (p = const):
%4
— = const
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const

I'paduaeckoe mpeacTaBneHne u3omnporecco Ha pV-, pT- u
VT- auarpammax.

OOBbeIMHEHHBINA ra30BbINA 3aKOH:

vV _ ;
7 = cons

pVv

const

11 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIECTBA V.

Hacrpilennple M1 HEHaCHIICHHbBIC Imapkbl. KaduecTBennas

3aBUCHUMOCTD INIOTHOCTHU U NABJICHUA HACBIMICHHOI'O ITapa

2.1.13
OT TeMmIepaTypbl, HUX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOIO Mapa
Bnaxnocts Bo3ayxa.
OTHOCUTENbHAS BIAXKHOCTD:
Prapa (T) Prapa (T)
21.14 ¢ = =

- pHaCbm.mapa (T) - pHaCbILLll'[apa (T)
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HacChIIIapa

M

napa

M

HachIIIapa

M

napa

M
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2.1.15

H3MeHeHune arperaTHbIX COCTOSIHUM BELIECTBA: UCIIAPEHUE

U KOHACHCal s, KUIICHUEC ) KUJAKOCTHU

2.1.16

H3MeHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: IIJIABJICHUE

" KpUCTaJlJIn3aluAa

2.1.17

[IpeoOpazoBanme sHEPrUuu B (a30BBIX MEPEX0Oaax

2.2

TEPMOJINHAMUKA

221

TermnoBoe paBHOBECHE U TeMIlepaTypa

222

Bnytpennss sHeprus

2.2.3

Teronepenaua kak cnocod W3MEHEHHs] BHYTPEHHEH
sHepruu  0e3  cosepuieHuss  paborel.  KonBekius,

TCIJIOIMPOBOAHOCTD, U3TTYUCHUEC

2.2.4

CMAT

KonnuecTBo TEILIOTEL.
V nenpHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

2.2.5

VYnenpHas Temnora napoodpazosanus L: Q = Lm.
VenpHas TermioTa miaBieHus A Q = Am.

VY aenpHas TemioTa cropanus Torusa g: Q = gm

2.2.6

pAV

DnemeHTapHas paboTa B TEPMOIMHAMUKE:
A =pAV

Bbruucnenue pabGotbl mo rpaduky mnporecca Ha PV-

AuarpaMme

2.2.7

[IepBrIit 3aKOH TEPMOAMHAMUKH :
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12

AU

12

12

(U

12

Q12 =AUy + Ay = (Uy —Uyp) + Agy
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Anna0ara:
Q12 =0= Ay, = (U; —Uz) = AUy,

12

12

(U
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AU

12

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[Tpunnumne!r gerictBus TermoBbix mamuH. KIT/:
I-]:Aﬂm =“-HJI'P_|“-KM| |‘-—XEEI'[|
MakcumansHoe 3Hauenue KII/. [ukn Kapho:
T.. —T. T
2.2.10 max N =My, =———— =1-_3=
T Ty
VYpaBHeHHe TeII0BOro HanaHca:
Q1 + Qz + Q3+= 0
Q
1
2211 +
Q
2
+
Q
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3 DJIEKTPOJMHAMUKA
3.1 DJIEKTPUYECKOE ITOJIE
OnekTpu3anusi Tel U €€ MPOSBICHUSA. ODJIEKTPUUYECKUN
3.1.1 3apsn. [IBa Buma 3apsyia. DIIeMEHTApHBIN AJIEKTPUUECKUN
3apsj. 3aKOH COXPAaHEHUS SIEKTPUYECKOTO 3apsiia
Bzaumonericteue 3apsinoB. Toueunsle 3apsabl. 3aKOH
Kynomna:
B OJTHOPOJIHOM BEIIECTBE C AUAICKTPUUYECKOM
MPOHUIIAEMOCTBIO
€
3.1.2
F=k|‘?1|'|?‘: __ |"?1|'19':
&1 4mes, 17
DnekTpuyeckoe mnose. Ero nedctBue Ha 3JIEKTpUYECKHUE
3.1.3 -
Hanpsk€HHOCTD 3JIEKTPUYECKOTO TOJIS:
. F
- Qupo6uprit
3.14
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TIPOOHBII

ITonie Toueunoro 3apsaa:

q
E, =k
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OJIHOPOJHOC II0JIC:

-

E = const.

const.

KapTunbl nuHui HanpsHKEHHOCTH ATUX TOJIEH

3.15

Pa3zHOCTh NOTEHIIMATIOB U HAIPSIKEHUE:
A1z = q(d1 — ¢2) = —qAp = qU.

12

(¢

HOTGHHI/I&J’IBHOCTL OJICKTPOCTATUYCCKOI'O ITOJIA.
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qu.

HOTGHHI/IaJ'II)HaSI OHEPTUA 3apsajga B JJICKTPOCTATUYCCKOM

I10JIC:
W =q¢
W
qé
A=—AW
A
AW

[ToTenuman QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_K
q
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CBs13b HaprDKéHHOCTI/I IOJIA ¥ pa3HOCTH NOTCHUHUAJIOB IJIA

OJTHOPOJTHOTO 3JIeKTpocTatudeckoro moJst: U = Ed

3.1.6

[IpyuHIHN cyneprno3uIuy JIEKTPUYECKUX TTOJIEH:

- - -

E :E1+E2+,¢ =¢1 +¢2+
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3.1.7

0

[IpoBOIHUKY B 3NIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHs 3apsI0B: BHYTPU ITPOBOTHUKA

E+t=0

, BHYTPHY U Ha MOBEPXHOCTH MTPOBOJHHUKA @ = CONSt

3.1.8

I[I/ISHeKTpI/IKI/I B QJICKTPOCTATHUYCCKOM

I[I/IBHGKTpI/I‘IeCKaH INPOHHULIAEMOCTD BCIICCTBA €

I10JIC.

3.1.9

KOH)ICHC&TOp. QHGKTpOéMKOCTB KOHACHCaTOopa:

q
c==
U
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DMeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

£€pS

d

&€

eC
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3.1.10

HapaJUIGJIBHOG COCAMHCHHNEC KOHACHCATOPOB!

q=1q1 +q2+...,U1 = Uz :""Crlapajm _Cl +Cz+

Tapat
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[TocnenoBarensHOE COCTMHEHNE KOHICHCATOPOB:

U=U1+Uz....q10 = q2 =..., =—+——+..
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mocia
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DHeprus 3apsHKEHHOT0 KOHIAECHCATOPA:
qu _CU?  q?

W=7 =72 "

3.1.11
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qu

Cu

2C

3.2

3AKOHBI ITOCTOAHHOI'O TOKA
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3.21

Cwnia ToKa:
1-2q
At |, 0

TTocrosgunerii Tok: | = const

st mocrosiHHOTO TOKA ( = It

3.2.2

VYcnoBus CyIeCTBOBAHUS IEKTPUIECKOTO TOKA.
Hanpsokenne U u SJIC E

3.2.3

3akon Oma 11 yyacTKa IeMu:

3.2.4

DneKTpuuecKoe COTPOTHUBIICHUE. 3aBUCUMOCTh
COTPOTHBIICHUS OJJHOPOTHOTO MPOBOJHUKA OT €T0 JJTUHBI
U CeueHUs. Y IeIbHOE COMPOTUBIICHUE BEILIECTBA.

l
R:pg
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Ucrounuku Toka. 9JIC uctounmka Toka:

ACTOpOHHI/IXCI/IJI

q

E =

q
3.2.5
A
CTOPOHHHUXCHIT
BuyTpennee conpoTuBiieHuE UICTOYHHUKA TOKA
3akon Oma A MONHOM (3aMKHYTOM) 3JIEKTPUYECKOM
nenu: E = IR + Ir, oTkyna
| E
" Rr
3.2.6
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Rr

3.2.7

]IapaHHeHLHOeCOGHHHGHHGHPOBOHHHKOBZ

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

1 _1+1+
Ienapann 1?1 1?2 -

napaui
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ITocnenoBarenbHOE COCTUHEHUE IIPOBOAHHUKOB:

U=UuUl+U2+.,11=12=.,

nocn

RI'IOCJ'I = Rl + R2+ -
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+

R
2
+
Pabota anextpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:

Q = I°Rt

Q

|
2

3.2.8 Rt

Ha pe3ucrope
UZ
R:Q =A=1I?Rt =IUt=Ft
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MOH_[HOCTB OJICKTPUYECKOT'O TOKa:

Ad
P=— =IU

At Ar—)
TennoBasi MOIITHOCTH, BhIJIEIISIEMAsl HA PE3UCTOPE:

-
e

., U .
MoOIIHOCTh HCTOYHHUKA TOKA:
Ad
At |y
3210 CBOGO,Z[HLIC HOCHUTCIIM  DJICKTPUYCCKUX  3apsa10B B

IMPOBOAHUKAX. MexaHu3MBbI MpoOBOANMOCTU TBépI[BIX
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MCTAJIJIOB, PAaCTBOPOB U PACIIABOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. 11orynpoBOJHUKOBBIN MO

3.3

MATI'HUTHOE I1OJIE

3.3.1

Mexanndueckoe B3aMMOJIEMCTBUE MAarHUTOB. MarHuTHOE
noine. Bexrop wmarmutHOM — MHAyKuuu.  [IpumHnmn

CYIIEpPIIO3UIIMY MAarHUTHBIX MOJICH:

B = Bl +Bz+
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Jluaum wHAOyKuuy MarHuTHOro mons. Kaptuna nwuHwuit
WHTYKIIHA MAarduTHOTO HOJIA IOJIOCOBOTI'O u

HOI[KOBOO6p33HOFO IIOCTOSAHHBIX MarHuTOB

3.3.2

OnpiT Opcrena. MaruuTHoe 1oJie MpOBOJHUKA C TOKOM.
KapTI/IHa JIMHAH HHAYKOUW MAardvuTHOI'O II0JIA AJIMHHOTO
OpsIMOrO  MPOBOJHUKA H  3aMKHYTOTO  KOJIBLIEBOIO

IMPOBOAHMKA, KAaTYIIKH C TOKOM

3.3.3

Cuna Amnepa, e€ HallpaBJIeHUE U BEJINYUHA!

F, = IBlsina

IBlsinao.
, TJIE 0 — YTOJI MEXIy HalpaBJICHUEM IPOBOTHUKA U
BEKTOPOM

3.3.4

Cuna JlopeHiia, e€ HarpaBJIeHHE U BEJIUYUHA!

Fnop =1 q | vBsina

Jlop
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| gl vBsina
I/I€ 0L — YTOJI MEXAY BEKTOPaMHU

>

v

JIBrokeHue  3apsyKEHHOW 4YacTHIbl B
MarHuTHOM TI0JIe

OJIHOPOHOM

3.4

OJIEKTPOMAT'HUTHAS MHAY KW A

34.1

[ToTok BekTOpa MarHUTHOM MHIYKIIUH:
® = B,S = BScosa

BScosa
B

Z
24
G2
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3.4.2

SBnenue anexrpomaruutHOM MHAYKIMK. D/1C unmykiuu

3.4.3

3aKOH 3JeKTpOMarHuTHON nHayKuuu Papanes:

AD

E:__

v I

Af—0

3.4.4

ALy

DJ1C MHAYKIHUH B TPSIMOM IIPOBOIHUKE JUTHHOM |,

JABVKYHIEMCS CO CKOPOCTBIO

v

LD
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B OJJHOPOIHOM MarHUTHOM 1oJje B:
| E; 1= Blvcosa

Blvcosa

, TJIe 0. — yroJl MeXxay BeKTopoM B u Hopmalibio

+

K IJIOCKOCTH, B KOTOPOH1 JiexKaT BEKTOPbI

-
-

lnv

; €CITN
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TO

Blv

1

| E; |= Blv

3.4.5

[IpaBuno Jlenua

3.4.6

NHAYKTUBHOCTB:
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,mm @ = LI
Camonnaykius. IJ1C caMOUHTyKITUH:

AT
E":_L_L =-II,
Ar —)

3.4.7

9Hepr1/1${ MardvuTHOI'O ITOJIA KaTyYHIKHU C TOKOM:

W_LI2
L=

LI
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3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHMA 1 BOJIHbI

351

Konebarenbubiit KoHTYp. CBOOOIHBIE 371E€KTPOMAarHUTHHIE

KoJieOaHUs B UJCATHBHOM K0JIeOATETFbHOM KOHTYpE:
[ q() =g 5in( ot + @)

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

®opmyna TomcoHa:

T =2nVLC
T
2
LC
, OTKyJ1ia
2n 1
w=—=—
T ALC
w
T
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T

LC

CBs13b AMIINIMTYAbI 3apsala KOHACHCaTopa C aMHHHTy,HOﬁ
CHJIBI TOKa Ipu CBO6OI[HI>IX SJICKTPOMAarduTHBIX

KoJIEOaHMSIX B nacaJlbHOM Koj1e0aTeIbHOM KOHTYpC:

gm:—

LE))

3aKkoH COXpPaHCHUA OHCPIruv B NACAJIbHOM KOJIEOATEILHOM

KOHTYpE:

3.5.2

3.5.3 BoIHyX1eHHbBIE 27IeKTPOMAarHUTHBIE KoJiebanus. PesonaHc
354 Ilepemennbii  TOK. IlpomsBonacTBo, Imepexmadya H

noTpeOieHne 3JIeKTPUIECKO SHeprun
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cut L1t cu? LI’
+ = TR = MR = const.
2 2 2 2

CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3anmnas

OpuUuCHTaIsA BCKTOPOB B BJICKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:
E1Bl1lc
E
1
355
B
1
C
356 [Ixama 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonuHeliHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOM
cpene. Toyeunblit uctouHuk. Jlyu cBera
3aKOHBI OTpaKEHUS CBETA.
a=p
3.6.2
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alp

S

3.6.3

[TocTpoenue n300pakeHUi B INIOCKOM 3€pKaje

3.6.4

3aKOHbI IPEJIOMJIICHUS CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

sino

sinp.

AOCOIIOTHEIHN ITOKa3aTelIb IPpECIOMIICHUA:
Cc

Nagec = v

abc
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OTHOCHUTENBHBIN TOKA3aTENb TPETOMIICHUS:

np, v
Noy = =
1 U2

OTH
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Xon my4den B IpU3Me.
1"1 = 1'2 - .”'1}.1 = .”'2}.2
CooTHOILIEHHE YacTOT M COOTHOILIECHHWE JUIMH BOJIH IIpU

IEpExXoa€ MOHOXPOMATHYECKOroO CBETAa 4Y€pE3 IpaHULy

pasaciia AByX OINITUYCCKUX CPCI:

3.6.5

ny<hny 1y

oy g
ITonHoe BHYTPCHHCC OTPAKCHUC.

[IpenenbHBI yroi MOJIHOTO BHYTPEHHETO OTPAXKEHUSL:

. 1 n;
Sinay, = =—
Noru ny

Sina

p
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3.6.6

Cobuparone u pacceuBaroliue JUH3bL. TOHKas JUH3A.

DOKYCHOE PaCCTOSIHUE U ONTHYECKAs CHJIa TOHKOM JIMH3BI:

3.6.7

®opmysia TOHKOH JTUH3BI:

QU -
| =
el
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VBenudueHue, JaBacMoe JIMH30M

r=t_U1

H d
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| fl

d T

A

F\ h
f

e

B cnyuae paccenBaroniei JuH3bI:

3.6.8

1
D0=F =—-0,
D
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| fl
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Xoa iay4da, IpOoLIeIIEro JUH3Y 01 IPOU3BOJIBHBIM YIIIOM
K e€ riaBHOU ontudeckoi ocu. [loctpoenune n3odpaxeHuit
TOYKHU U OTPE3Ka MPSIMOI B COOMPAIOIINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTEMAXx

doToanmapaT Kak ONTHYECKUH mpubop. [7ma3z kax

3.6.9
ONTHUYECKasl CUCTEMA
Wntepdepennmst  cBera.  KorepeHTHBIE  HMCTOYHMKH.
VYcnoBusi HaONrONEHUST MAaKCUMYMOB W MHHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT JABYX CHH(a3HbIX
KOTE€PEHTHBIX HCTOYHHKOB:
3.6.
2.
MAKCIIMYMET — :l=2m;: m=0,£1.+2 +3
A
MITHIIMYMBI — ﬂ:{EmHJ;, m=0,t1,+2 +3
HMudpakums cBera. JudpakimonHas pemérka. Y CIOBHE
HAOMIOJCHNS TJIABHBIX MaKCUMYMOB TpU HOPMajIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOTO CBETa C JTMHOW BOJIHBI A
Ha peméTKy ¢ nmeproaom d:
dsing,, =miA,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

ml,
m
0,
+/
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3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
411 I'mmote3a M. Ilnanka o kBantax. ®opmyna [lnanka: E =hv
®oT1oHbl. DHeprus (HoToHa:
E=hv= he _
= hv = T pc
E
hv
4.1.2
A
hc
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Nmnynbe dpotona:

hv
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4.1.3

®otoapdexr. Omnvitet A Cronerosa.

dhoTorddekra

3aKOoHEI

414

YpasHenwue DitHmTeitHa 11 poTodddekra:

Eporona = ABbixona + Eyumaxs

¢doroHa

ABBIXO1a
+

KuHMax

rue,

tdorona

hv
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hv

hc
hc
ABBIXOAa = thp = A
Kp
BbIXO1a
Kp
A
Kp
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hc

KHHMax

mv

max

eU

3an

EKHHmax -

2
mv max
2

eU3al'I
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4.1.5

[laBiieHue cpera.
JlaBneHue cBeta Ha  IOJHOCTBIO  OTPAKAIOLILYIO
IIOBEPXHOCT W HA  IIOJHOCTBIO  IOIVIOLIAOLIYIO

MTOBEPXHOCTH

4.2

OU3NKA ATOMA

42.1

[Inmanerapnas Mozenb aToMa

4.2.2

[Moctynarer bopa. Msnydenne u moriomeHue (OTOHOB
MIPH TIEPEXO0/IE AaTOMA C OJTHOTO YPOBHS DHEPTUHU HA IPYTOM:

hv, = he =|E,-E

mn .

m
Y

4.2.3

JIuHelyaTele CIEKTPBHI.

CrnexTp ypoBHEHN SHEPIrUU aTomMa BOJAOPOJIa:

13,658
E, =222 5-1.23, .

n*

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas monens siapa ['elizenOepra — lMiBanenko. 3apsin

anpa. MaccoBoe uncio saapa. M3oTomsl

4.3.2

P AINMOAKTHBHOCTD.

Anbpa-pacnan;
A<, A4 4
FX—>5,Y +;He

bera-pacnan.

DNeKTPOHHBIN B-pacnan:

A A 0 -
7 X—= Y+ je+v,
[To3utponnslii B-pacnan;
A A 0=, o
XY + jE TV,

I'amma-usinydenue

4.3.3

3akoH PAaAUOAKTUBHOTO pacliaga:

-t
N(t) = Ny % 2T

183




N(t)

HYCTB M — Macca paJOaKTUBHOI'O BEIIECTBA. Tor/:[a

-t
m(t) =mgy*2T

m(t)
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4.3.4

SnepHble peakuun. Jlenenve U CUHTE3 SAep
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

» Gusuka; 10 knacc. yrinyonennoe ooyuenue KacbsinoB B.A. O61iecTBo C
OrpaHUYE€HHON OTBETCTBEHHOCTHIO «JPODA»; AKunoHepHOe 00111€CTBO
«M3parenscTBO «lIpocBemienne

» Gusuka; 11 kinace. yrnmydnenHoe ooyuenue Kacssino B.A. O61ectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEepHOE 00IIIECTBO
«3narensctBo «IIpocBemienne»

» ®usuka. Konebanus v Bonnsl, 11 xirace/ Mskumes I'.51., Cunskos A.3.,
OO611ecTBO C OTPaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AknimoHepHOE

obmectBo «M3naTenscTBO «IIpocBemnieHne»

» ®usuka. Mexanuka, 10 knacc/ Makumes I'.51., CunsakoB A.3., O01iecTBo ¢

OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue

» duzuka. Monekynsapras ¢uszuka. Tepmonunaamuka, 10 kiace/ MskuiieB
I'.41., CunsikoB A.3., OOIECTBO ¢ OTPaHUYCHHOW OTBETCTBEHHOCTHIO

«JIPODA»; AkuinonepHoe obiiectBo «M3aarenbctBo «IIpocBenieHue»

» ®usuka. Ontuka. KBanToBas ¢usuka, 11 kmacc/ Maxumies ['.5., CunsikoB

A.3., O0111eCTBO C OrpaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODA»;

AxknmonepHoe o0mectBo «M3natensctBo «lIpocBenienue»

» ®usuka. InekrpoanHamuka, 10-11 kmaccel/ Mskumes I'.5., CunsikoB A.3.,

OO0111eCTBO C OTPAaHUYECHHONW OTBETCTBEHHOCTHIO «/[PODA»; AKIIMOHEPHOE
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obmectBo «M3marensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUYUTEJIA
VYyeOHo-meToanueckuii kommiekT. PI'OC

Pa3HoypoBHEBBIE CaMOCTOSITENIbHBIE U KOHTpOIbHBIE padoThl 1.B I'ogoBa -
M.:"Uurennekr -Lientp"

KonTponbsHbie u camocTosiTenbHble padoThl o puzuke O.U.I'pomuesa - M.

U31aTeabCcTBO "OK3ameH"

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://mrko.mos.ru/

http://www.all-fizika.com/

http://nsportal.ru/shkola/fizika

http://distant.msu.ru/course/view.php?id=89
http://www.drofa.ru/for-users/teacher/help/

class-fizika-narod.ru/

http://standart.edu/catalog.aspx?Catalog=227

187



http://MmunoOpHayku.pd/

http://metodist.lbz.ru/

http:// www.russobit-m.ru

http:// www.media 2000.ru//
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