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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOHM oOpa3oBaTenbHOM Mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE IPEIMETHOE CO/IEpKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpelnCTaBICHHUE O IENAX, COACpXKaHUU, O0OIen
CTpaTeruu OOy4YeHUusl, BOCIHUTAHHMS U PA3BUTUA OOYYAIOUIMXCS CpPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/1ayu MPO(ECCUOHATLHON OpPHUEHTAIIMM, HANPABJICHO HA CO3/aHHE YCIOBUN IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pPa3padOTKM TpeOOBaHWM K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBbIE pe3yJabTaThl OCBOEHUS Kypca (QU3MKUM Ha yriayOiaEéHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUYUTEISAMU (DU3UKH TSI COCTABIICHUSI CBOMX padovrX MPOrpamMm.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coXpaHeHHs 00s13aTeNIbHON YacTH COAEPIKaHUS Kypca.
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®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/I MO3HAHHUS MPHU BHIMOJIHEHUU UMU YUEOHBIX UCCIEAOBAHMIA.

B ocHOBY Kypca (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
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCEX pa3lesioB (PU3MKH, 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
I'YMaHUTApHOTO TOTEHIMAaNa (DU3NUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEpKaHMs, TIOCBAIIEHHBIX HKOJIOTMYECKUM NpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue cofepkKaHus MPOrpaMMBbl 1O (PU3UKE AOKHO OBITH OCTPOCHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — O3TO CHUCTEMa CaMOCTOSTEIBHOTO YYEHMYECKOIO0 OKCIIEpUMEHTA,
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BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, 1100 mocie mepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HCCIEA0BaHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKUA JIJI OTUX BUIOB YYCHHUYECKHX MPAKTHYCCKUX Pa0dOT OCYIICCTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIIMYWH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 3aJlaHHOW (hM3HUECKOW MOJIETBIO, MO3BOJISIONINE TPUMEHSITh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/Npe/cKazaHue MpPOTEKaHUs
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOoiaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3MKe YYCHHYECKHX OIBITOB, JAOOPATOPHBIX pabOT U pabOT MpakTUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3y4aeMbIX SBICHWH HW  TPOIECCOB, OMIHUPHUECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe
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OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIENISIMU U3yUY€HUS (PU3UKH B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHUS K OKPY>KAIOLIUM SIBJICHUSIM;

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

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpoBaHUE TPEJCTABICHUNA O pONM (PU3UKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue HTUX Lieliel oOecrneurnBaeTcs pelieHueM CIIeAyIonuX 3a71ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PM3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/JaHUE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI PAa3BUTU YMEHUU NPOECKTHO-HCCIEN0BATEIbCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYalOUIMMUCS, [UIAHUPYIOLIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 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 JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3UKE.

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

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAaHUN COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LudpoBoit nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHuii 1 CI0KEeHUE CKOPOCTEH.

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



CBoOonHoe maneHue. YCKOpEeHHEe CBOOOJHOTO MajaeHus. J[BrkeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTU M
YCKOPEHHMsI MaTepUajIbHON TOYKU OT BPEMEHU U UX IpaduKu.

KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIBHOW  TOYKM 11O
OKPY>KHOCTH. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrota oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBbHOE), KacaTellbHOE (TaHTE€HLHUAJIbHOE) U IMOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: CIIUAOMETP,
JIBUKEHUE CHApsIOB, LEMHbIe, IIecTepéHYaTble W peMEHHbIE TMepeiayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTteMbl OTCUETA, WIUTIOCTPALMS KUHEMATUYECKUX XapaKTEePHUCTHK
JIBKEHUSI.

CriocoObl UcCleI0BaHUs TBUKEHUH.

NnnrocTtpanus npeaenbHoro nepexo/ia 1 u3BMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenue naBmxeHUs Tena, OpPOIIEHHOTO MOJ| yIiOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienne CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHW IBHKEHHS OJHOTO M TOTO Ke
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHM IPH PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

WN3yuenue [BWXKEHMsSI Tena, OpOIIEHHOro Tropu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOW NPONOPLHMOHAIBHON 3aBUCUMOCTH MEXKIY JaJTbHOCTBHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

WN3yuenue JBHKEHHSA Tella MO OKPY)KHOCTH C IOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia OoOpalieHus: KOHMYECKOro MasTHHUKA
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumanbHble cucTeMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenerneHue,
MIPUMEDBI).

Macca rena. Cuna. [IpuHumn cynepno3uuuu cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
UHEPTHOU MacCCBhI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHUPOTHL. JIBUKeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU)KEHNE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAJIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMKEHUS Opycka IIo
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.
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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 TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

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

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomsul, 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 TOYKHU, 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 umIlynbca MaTepUaIbHOM TOYKM. [IpencraBieHne 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 MaTepUATbHON TOYKH.
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[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHAsE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE 1apa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm A HUAEaTbHOM KHUAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MouiekyasipHasi pu3suka ¥ TepMOAMHAMHMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOICTB BELIECTBA HA OCHOBE ATHUX
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Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaeaJbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UICaTLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

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

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nuccnegoBaHue U30MpoOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHUYECKONW CHUCTEMBI. BHENIHNE U BHYyTpeHHUE napameTpsl. [lapameTpol
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.
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HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckne u HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsst dHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NW3ENbHBIH M KapOIOpAaTOpHbIM JBUTaTeiH, MapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue temnepaTypsl IpH aquabdaTnyecKoM pacIliipeHu .

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.
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Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaeapHON TEIUIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue u kuneHue. YJelnbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedopmanmu TBEpHOro Tena. Pactsokenne u cxxatue. Cnpur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIUIOBOT'O PacUIUpPEHUs Tell (Ha KAaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.
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Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moaynst FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOAHMKM, HOHMAJIEKTPUKA U MOJYIPOBOJHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

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

HanpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubiit  3apsa.  Jluaum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojs. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. Ilome paBHOMEpPHO 3apsiKEHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEIIECTBA.
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Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3aPSIAKEHHBIX IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MMEPEMEHHONU EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHI[UAJIOB (HampsKEHUS ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é&.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COEAWHEHUE IPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.
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Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHITBI TOKA OT COTIPOTUBIICHUS TIPH MMOCTOSSHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMHM HMCTOYHUKA TOKA
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHMAIOB MEXAY MOJIOCAMU HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAJIIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAJJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.
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DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B JJIEKTPOJIATAX. DJIEKTPOJUTHYECKAS IUCCOLMALINS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta3opa3psiIHbIC
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snekrposnnsa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, UCCIEAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, Hay4HbId (DaKT, rumnoresa, (pU3MUEcKas BEJIWYMHA, 3aKOH,
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TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepoosa, ux rpapuku U cBoiicTBa. TpUroHOMeTpUUYECKHE (PYHKIUU:
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 >KUBBIX OPraHW3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 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 (TUPOCKON, BOAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3allHuTa, 3a3eMJICHHE 3JIEKTPOIpHOOpOB,
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.

19



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 TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ 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. [IoTOK 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 LIENH 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€
3eMIIH.

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 M3MEHEHHS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny 3IEeKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCAaHUE (3aKOH COXPAHEHUs] MEXAaHUUYECKON Hepruu). BoiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuid. Ilepumom ManbIX CBOOOJHBIX KOJICOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckue 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 koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM IIPHU KOJIEOAHUSIX Tpy3a Ha TIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.

21



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0/€ KoJIeOaHUW Ha yIIPYyroM MOJABECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJEOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume ANEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouianbHbIi TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCATOp M KaTyIlIKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH TpU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOHBIX KOJIEOAHHI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHJEHCATOP B LIEMH MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.
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Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit 3xcnepumenm, nadvopamopnvie 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 31eKMpPOMAZHUNIHbBLE GOTIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

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

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX 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.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE TPHUMEHEHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Ten0 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenne cBSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYIOW M
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, 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.

OtpaxxeHue cBeta. 3aKOHBI oTpaxxeHusi cBera. I[locTpoeHue n3o00pakeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOLIEHWE JJIMH BOJH IpHU IEPEXO0/€ MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

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

CobOuparome W pacceuBaromue JuUH3bL. ToHkas suH3a. DokycHoe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IO IPOU3BOJIBHBIM YITIOM K €€ IJaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON 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.

Hudpakuusa cseta. JudpaximoHHas peméTka. YCIOBUE HaOMIOACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAS pELIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

HccnenoBanue 3aBucUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenne nudpakiuu, nHTep)EepeHnn U MOISIpU3aIii CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne nirHbl CBETOBOM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

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

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

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
doTorpadusim TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JI€).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdext. Onbitel A. T'. CroneroBa. 3akonsl horodddexra. YpaBHeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

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

BonnoBbie cBolicTBa yactull. Bonusl ne bpoins. [InvnHa BonHbl Ae bpoiis u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

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

TexHu4yeckne YCTpOMCTBAa M TEXHOJIOTMYECKHE IMPOLECCHI: CIIEKTPOMETP,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCHMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOIUO]] OT HAIIPSIKEHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.
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Bunsl ciektpoB. CriekTp ypOBHEW dHEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmronenue nuHedyaThIX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3pekEeHHOI0 aTOMapHOrO BOAOPOJA U U3MEpPEHHUE
nocTostHHOM PunGepra.

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

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. 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 M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

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

Snepubie peakuuu. [enenuie u cuntes saep. AnepHsie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aUMOJAECUCTBHS. bapuoHBI, ME30HBI U JICOTOHHBI.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHbIl  peakTop, TEpPMOSIAEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, 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. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHUYECKUX HCcaeqoBaHUN. (COBpPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

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

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCJIE€NOBATEIbHOCTU. BHYyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM
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.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

0O0o0maomee MoOBTOPEHUE.
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O6o00uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YUYETOM COJAEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, C6A3aHHbIE C U3YUEHUEM MENM 0008 HAYUHOZ0
no3HanuA: SABIICHUE, HAay4yHbIH (DakT, runoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOZCHUE, DKCIEPUMEHT, MOJECIMPOBAHUE, MOJIeNb, H3MEpEHueE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

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

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAUIMYECKOW PpEMIETKH, CIIEKTpalIbHbBIN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIUOHHAS I€Yb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,
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MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHUKHY, SIJICpHAsA SJHEPTeTUKA U DKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 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 CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

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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WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

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

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

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

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

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

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eicTBUA:

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

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

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

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

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCIIC/ICTBUN JEATEILHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:
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BJa/I€Th HAYYHON TEPMHUHOJOTUEN, KIIOYEBBIMHU MOHSATUAMH U METOJAMHU
(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 METOJO0B 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;

BBISIBJISITh NPUYMHHO-CIEJACTBEHHbIE CBA3M M aKTyalIM3UpOBATh 3ajauy,
BBIIBUTaTh THUNOTE3y €€ peuieHus, HaxoAuTh AapryMeHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pElICHHUS;

aHAIM3UPOBATH TOJYYECHHBIE B XOJI€ PEIICHHS 3aJayd pPe3yJbTaThl,
KPUTHYECKH OLEHUBATH MX JIOCTOBEPHOCTH, 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 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HEJIEATEIbHOCTH;

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

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YEHUS MHPOpMANUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpPETANi0 HH()OpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITNH;

UCIIONIb30BaTh CpeACTBAa 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 (PM3UYECKOTO COJEPIKaHHUS B PA3NHUHBIX (hopmaTax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U 1EJIEBOM ayIUTOpPUHU, BbIOUpas
ONTUMAJIbHYIO0 (OPMY MPEACTABICHUS U BU3yaJIU3ALIUH.

33



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYHIECTBJISITh OOILEHHE Ha Yypokax (U3MKKM MU BO BHEYPOUHOH
NEeSATENbHOCTH;

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

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

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh I€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacnpeieisiTh POJIM ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
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,  MpOSBIATH  TBOPYECTBO M BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (PU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUsI PACUETHBIX M KaY€CTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3UKH, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.
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CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HAaBBbIKAMU T[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedIIeKCUU [JIsi OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEUICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M AapryMEHThl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONITUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimero oOpa3oBaHUsS Yy  00ydaronImxcs

COBEPIIEHCTBYETCS HIMOIIMOHAJIbHBIH UHTEJUIEKT, IpeInoaraonumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBLHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBAaTh
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI
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K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B HKOHOMHYECKON, 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;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TEI0, MaTepuajgbHas TOYKa, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE T0JIE;

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 MEXaHMYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

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 TeMIEpaTypor, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
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COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJTU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasg yCJIOBUSA NPUMEHUMOCTH 3akoHa KyrnoHa, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (DU3NUECKUE TPOIECChl W SIBJICHUS, HCIOJIb3YS BEJIUYWHBL:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHUJIa TSKECTH, CUJia YNPYrOCTH, CHJIa TPEHMS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa HACAIBHOIO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, BJIEKTPOABMXKYIIas  CUja, CWiIa  TOKa,
HaIpsSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  TMPOTEKAHUS  (PUBUYECKUX  SBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALINSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, JEKTPU3ALUs TEJ, SKBUIOTEHINAIBHOCTh TOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4E€TOM
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aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

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

coOJr01aTh TpaBMiIa 0E30MMaCHOTO TPY/a MPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJadd C SBHO 3aJaHHOM W HESABHO 3aJIaHHOH
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeH s 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOIIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

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

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON 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
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIE0BATENBCKUX 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 xouny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh pOJIb (U3UKK B  OKOHOMHUYECKOH, TEXHOJOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIHHOM, CUCTEMATHU3UPYIOIICH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOANHAMUKH, CIICIUATBLHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MeCTO (U3UUECKONW KapTHHBI MHUpa B 00IIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIeOaHUs, MATEMAaTHICCKUH MasTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;
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pa3niuyath yCJIOBHUS (TpaHUIbI, O0JacTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTrpaHUYE€HHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCHI U SIBJICHUS,
UCIIOJIb3YS OCHOBHBIE TIOJIOKEHUSI W 3aKOHBl 3JEKTPOJMHAMUKU U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, TnpaBwio  Jlenma, cBa3p  O/C
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMd CO CKOPOCTBIO
U3MEHEHMs]  CWJIbl  TOKAa,  IMOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aQHAJIM3UPOBATH U O0BSCHITH KBAHTOBBIC MIPOIIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUS ~ KBAaHTOBOW  (u3uku  (ypaBHeHHME  DUWHINTEWHA IS
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHIUI
COOTHOILIEHUS HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SICPHBIX PEAKIUAX, 3aKOH
PaAMOAaKTHUBHOTO pacraja);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIHMYHHBI:
HaIPSKEHHOCTD JIEKTPUYECKOTO TOJIS, MOTEHIHUAN 3JIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh TOTEHUMAJOB, JJEKTPOJABIKYLIAs CuUla, WHIYKIIUSA
MAarHuTHOTO TIOJISI, MAarHUTHBIA TOTOK, cuia AMIepa, WHIAYKTHBHOCTD,
ANEKTPOABMKYILAS CUJIa CAMOMHAYKUWH, SHEPrus MArHUTHOTO MOJIs
IPOBOJIHUKA C TOKOM, PEIATUBUCTCKUI HWMITYJIbC, IIOJHAs SHEPrus,
SHEPrus TIOKOSI CBOOOJHOW 4YACTHUIBI, DHEPrUsi M HUMIYJIbC (HOTOHA,
MacCOBOE YUCJIO U 3apsij spa, SHEPTUs CBSI3H SAPA;

OOBSCHATH  OCOOEGHHOCTH  MpOTEeKaHWUs  (QU3NYECKUX  SBICHUM:
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepeHIINS
BOJIH, Audpakius, JUCHEPCHs, TIOJHOEC BHYTPEHHEE OTPaKCHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddekr), ampda- u OeTa-pacmagbi
anep, raMMa-u3lIydeHHue saep, (U3NYeCKue MPUHIUIBI CIEKTPATHLHOTO
aHanu3a v paOoThI Jia3epa;

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 XapaKTePUCTUKH;

OPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMHUYECKHE MOHSATHSA, TEOPUU U
3aKOHBl Ui aHanmm3a ©  OOBACHEHHWS  (DU3WYECKUX  MPOIIECCOB,
MPOUCXOJAIINX B 3BE3/aX, B 3BE3JHBIX CUCTEMAX, B MEKrajlaKTUUYEeCKOUH
cpele; IBUKEHUsI HEOECHBIX Tell, IBOJIFOLUU 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#, JenaTh  BBIBOABI IO  pe3yjbTaTaM
MCCIICJIOBAHNS;

NPOBOJINTh KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHTEIbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHUIA;
MPOBOJIUTH 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;
co0ro/1aTh TipaBmiia 6€30MacHOTO TPy/la pU MPOBEIACHUH HCCIICOBAHUN
B paMKax y4eOHOro OJKCIepUMEHTa, TMpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEIILCKOM W TPOEKTHON JIEATENBHOCTH C HWCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMUS;

pemate pacy€THble 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nyeckoil MOJENBIO: HAa OCHOBAaHWM aHalM3a YCJIOBHUS 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 MMEIOIUXCS JAHHBIX, AaHAJIU3UPOBATH
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 PabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
¥ TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOAMNTH MPUMEPHI BKJIAJa POCCUUCKHX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESTeIPHOCTH YENIOBeKa, CBS3aHHOM € (PU3MUECKMMM MpoLeccaMu, C
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MO3ULUI SKOJOTUYECKON O€30MaCHOCTH, NMPEACTABICHUN O palMOHATIBHOM
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 ~ NPUOOPETeHHs  HOBBIX 3HAHUHW B Mpoliecce
BBITIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX 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 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
. bubnuorexa [JOK
1.1 H
AYFIHBIH METOL TOSHAHIL HPHPOART 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Auamiia 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [IOK
23 Cratitia TEpIOTO Tema > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHCHHS B MEXaHHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro mno pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 htts://m.edso0.ru/fL6b68d7
3.2 Tepmoannamuka. TenioBble MalIuHBI 20 1 bubmmorexa [IOK

https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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33 Arperartnble cocTosiHus BemecTBa. da3oBbie 14 bubmmoreka [IOK
' MePEXO0/IbI https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Pasnen 4. DJIEKTPOJIMHAMUKA
bubmmoreka [{OK
4.1 DUeKTpHtieckoe nose 24 https://m.edsoo.ru/f16b68d7
bubmmoreka [IOK
4.2 II i i 24
OCTOTHHBIH SICKIPHACCKIH TOX https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4, T
3 OIC B Pasintiibmx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pa3znen 5. DUBNYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
>1 Dusirieckuit 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 16
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 M 14
ATHHTHOE ToJe 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
21 Mexaruieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15 htts://m.eds00.ru/39859f1
MexaHW4ecKUe U JIEKTPOMArHuTHbHIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.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
Wtoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIHYCKYJIAp oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (6))
H3HKa atoMa 5 https://m.edso0.ru/39859¢ef1
43 ®u3MKa aTOMHOTO s/Ipa U 3JIEMEHTaPHBIX 5 bubnuoreka [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHThl aCTPOHOMHUU 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/39859¢f1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIIEE IOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJCPKAHUS U OTbITa 15 bubnnoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 kmaccos
Utoro no pazneny 15
Pe3epBHOE Bpems 10 bubmmorexa [JOK

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

170

16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
aTa nudpoBLIe
Ne i/ Tema ypoka Konrpoabubie | IlpakTuueckue a op
Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 ®dusznka — pyHIaMeHTaJIbHas HaykKa 1 bubnuorexa [JOK
0 MpUpOJE https://m.edsoo.ru/1beef346
Hayunsb1it MeTo1 MO3HAHUS U
2 METO/IbI UCCIIEIOBAHUS (DU3UIECKUX 1 bubmorexa LOK
. https://m.edsoo.ru/3a7fde29
SIBIICHUH
OKcIepuMeHT U TEOPHS B IIPOIlECCE
3 nosHaII{)Hﬂ MIPUPOIbI pHa6m: E€HUE U 1 bubmorexa HOK
PHPOJBL. a https://m.edso0.ru/34c49931
IKCIIEPUMEHT B (DH3HKE
4 Crioco6b1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [IOK
BEJIMYHNH https://m.edsoo.ru/ca2def03
AOCOoIIIOTHAS. 1 OTHOCHUTEIIbHAS
5 MOTPEILTHOCTA U3MEPEHUI 1 bubmnorexa [JOK
p p https://m.edsoo.ru/7f18fda3
(bMBUYECKUX BETMYHUH
MopenupoBanue B ¢pusuke. Ponb u
MecTO (DU3UKU B GOPMUPOBAHUHA
6 COB qu;HHOﬁ Ha(b 1?0171 Ea THUHBI 1 bubmnorexa [IOK
p i . p https://m.edsoo.ru/eabbded1
MHpa, B IPAKTUYECKOU
IEeITEIbHOCTH JIIOAEH
Mexannueckoe asmkenne. Cucrema
7 otcueTa. OTHOCUTEIHLHOCTD 1 bubmmorexa [IOK
' https://m.edsoo.ru/e9a52f02
MEXaHHYEeCKOTO ABMKeHus. [Ipsimas
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1 oOpaTHas 3a/1a4i MEXaHUKU

Pannyc-BexkTop MarepuanbHOU
TOYKH, €r0 IIPOEKIUHU HA OCH

bub6mmoreka [{OK

8 KoopauHaT. Tpaekropusi. https://m.edsoo.ru/30a108a5
[lepememienue. Cxkopocts. Mx
MPOEKIIUU Ha OCH KOOPJUHAT
PaBHOMEpHOE ITPsAMONIMHENHOE

9 nsuxkeHue. ['paduyeckoe onvicanue bubnnorexa [JOK
PaBHOMEPHOTO IIPSMOJIMHEUHOTO https://m.edso0.ru/89ba7190
TIBUKCHUS

10 CrnoxeHnue nepeMeleHnii n bubnuoreka [IOK
ckopocrei. Pemenne 3amau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bubmuorexa [JOK
[IpsimonrHEeNHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onmcanme

12 MPSMOJTMHEHHOTO ABUKEHUS C Bubmmorexa LIOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe majieHre. Y CKopeHue

13 CBOOOHOTO ITaJIEHUS. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubmuoreka [JOK
YIJIIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeiiHOe nBUXKEHUE.

bu6mmoreka [JOK
15 JIBUKEHME 10 OKPYKHOCTH.

VYrnoBas v JIMHENHAs CKOPOCTb.

https://m.edso0.ru/33196fbe
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Ilepuon u yacrora.
LlenTpocTpeMUTENBHOE U TIOJIHOE
YCKOpEHHUe

KonTtposnsHas paboTa o teme

bubmmoreka [{OK

16 1
"Kunemaruka" https://m.edso0.ru/1242f32e
IIepssiii 3ak0H HproTOHA.
NHeprmanpHbIe CHCTEMBI OTCYETA.
bubmmoreka [IOK
17 [IpuHIHAIT OTHOCUTENBHOCTH
https://m.edsoo.ru/5a9e4a64
lNanmnes. HennepumanbHbie
CHACTEMBI OTCYETA
18 Cuna. PaBHOA€MCTBYIOIIAS cCUIIa. bu6moreka [IOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 Bzaumopericteue Ten. Tpetnii 3akoH bubmuorexa [JOK
HeroTona https://m.edsoo0.ru/57dba505
[IpuHUIMN cynepno3unuu Cuil.
20 P:H_IGII-I[I/IG 3ayr:1qua i HI/IMCHCHI/IG bubamorera LOK
A P https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMHUPHOTO TATOTEHHUSL.
21 DKBUBAJICHTHOCTh I'PaBUTAIMOHHOM bubmorexa HOK
. p https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MaccChl
29 Cuia TSKeCTU U yCKOpEHUe bubnunoreka [JOK
CBOOOIHOTO ITaCHUA https://m.edsoo0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuorexa [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnunoreka [JOK

TCIIa

https://m.edsoo.ru/0ae2cd84
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Cuna tpenus. [Ipupona u BUasI cun
TpeHUs. [IBUKEHHUE B KUAKOCTU U

bubmuoreka [JOK

25 a3 ¢ VIETOM CHILL COMDOTHEICHIL https://m.edsoo.ru/1fa86499
yi p https://m.edso0.ru/2ch29676
cpenbl
26 Hasnenue. ['mapocraTuueckoe bubnuorexa [JOK
nasnenue. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJIFOTHO TBEPJIOE TEJIO. bubnuorexa [JOK
27 [TocTynarenbHoe U BpalaTeabHOE bubnnorexa [JOK
JBUKEHHE TBEPJOTO TEJIa https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIBI OTHOCUTEIBHO OCH bu6moreka [IOK
BpameHus. [1nedo cumsl https://m.edso0.ru/653d3459
CrnoxeHue cuil, MPUIIOKEHHBIX K
29 TBepAOMYy Teny. LleHTp TsxecTn bubnuoreka [IOK
Tena. Y CIoBHS PaBHOBECHS https://m.edsoo.ru/9aa79a7d
TBepAoro Tena. Buasl paBHOBecHs
bu6mmoreka [IOK
30 Pemenue 3amau
A https://m.edsoo.ru/dclcaacO
KounTponbnas pabora o teme
31 "Ilnramuka. CtaTuka TBEpHAOTO 1 bubmorera [JOK
| ’ PA https://m.edsoo.ru/9f5a574c
Tena
Nmnynbc maTepuasbHON TOUYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
32 LlenTp Macc cuCTEMBI bubmorexa HOK
P https://m.edsoo.ru/4bb8294b
MaTepHualbHBIX TOYeK. Teopema o
JBUKEHHUH LIEHTPa Macc
NMiynbc cuiibl 1 B3MEHEHHE
bu6mmoreka [JOK
33 HUMITyJbCa TeNla. 3aKOH COXpaHeHUs

HUMITYyJIbCA. PeakTuBHOE ABHKEHHUE

https://m.edsoo.ru/13f0a221
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MoMeHT uMItysibca MaTepUAILHON
touku. [Ipencrasienue o

bubmuoreka [JOK

34
COXpPaHEHUH MOMEHTA UMITYJIbCA B https://m.edso0.ru/d6532eb9
[IEHTPATBHBIX TOJISIX
bub6mmoreka [{OK
35 Pemenwue 3amau
A https://m.edso0.ru/f7706d63
PaboTa cuibl Ha MasoM U Ha
36 KOHEYHOM IIEPEMEIICHHH. bubnnorexa [JOK
I'padmueckoe npeacraBneHne https://m.edso00.ru/913974c7
paboThl cuiIbl. MOIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 00
. bubmuorexa [JOK
37 W3MCHCHHH KHHETUYECKOW SHEPTUU
. https://m.edsoo.ru/9a5e2e74
MaTepHATHLHON TOUKH
TloTeHmansHEIE 1
38 HEMOTECHIIUAJIbHBIC CHIIBI. bubnuorexa [JOK
[TorenumansHas 3Heprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbst KocMUYECKast CKOPOCTb.
CBs13b paOOTHI HETTOTEHITUATBLHBIX
39 CHJI C U3MEHEHHEM MEXaHUYECKOU bubmmorexa [IOK
https://m.edsoo.ru/f57b4e01
SHEPTHH CHCTEMBI TeJ. 3aKOH
COXpaHEHUsT MEXaHUYECKON dHEPTUr
Yopyrue u He ne
40 CToIJ)IfHOBeHHHYHSE)y;BHeHHe Bu6mmorexa LIOK
7P . https://m.edso0.ru/f30f43b6
Bepuynnu 1t uneanbHON KUIKOCTH
41 KonTposneHas paboTa o teme 1 bubnuoreka [IOK
"3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
42 PazButue npeacrasiaeHuit o bu6mmoreka [JOK
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npupoae TernoTel. OCHOBHbBIE
nonoxennst MKT. JTuddysus.
bpoyHOBCKOE ABUXKEHUE

https://m.edsoo.ru/b0a4445f

Crpoenue ra3000pa3HbIX, KUIKHX U

43 TBEPIBIX Tel. XapakTe BIJKCHUSA U BH6HHOTeKa HOK
P L P pA https://m.edsoo.ru/c44d02e2
B3aUMOACUCTBHUA YaCTUI[ BCILICCTBA
Macca u pa3mepsl MOJIEKYIT
bubmmoreka [IOK
44 (atomoB). KonnuecTBo BemiecTsa.
https://m.edsoo.ru/c5b72ab7
[Tocrositnnas ABoraapo
45 Temmnepatypa. Tennosoe bubnuoreka [IOK
paBHoBecue. [Ikana Llenscus https://m.eds00.ru/0070d493
bu6moreka [IOK
46 P
ClHICHHE satat https://m.edsoo.ru/1531aba5
. bu6mmoreka [IOK
47 14 T
AICAIHBIN Ta3. § a30BPIC SAKOHET https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubnuoreka [IOK
Knaneiipona. Pemenue 3amau https://m.edsoo.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3akoH bubnuoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d1f
M3omnporieccrl B MaeaIbHOM Ta3e ¢
bu6mmoreka [JOK
50 MMOCTOSIHHBIM KOJIMYECTBOM
https://m.eds00.ru/68878d51
BEIIICCTBA
I'paduueckoe npeacTaBiICHHE
51 I/ISOI('Ib OLIECCOB: iaiTe Ma, H30X0pa bubmorexa LOK
pott ' pMa, pa, https://m.edso0.ru/1344327b
nzobapa
bu6mmoreka [JOK
52 0] MKT
CHOBHOE ypasrerue https://m.edso00.ru/c8094721
53 Pemenne 3agau bu6mmoreka [JOK

54



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721

https://m.edsoo.ru/10265a05

CBs3b a0COJIOTHOM TeMIepaTyphl
TEPMOANHAMHUYECKON CUCTEMBI CO

o4 CpeaHEN KUHETUYECKOM SHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEILIOBOTO
JIBIDKCHUSA €€ YaCTHIL
55 O060011eHrE U crucTeMaTu3anus bubnnorexa [JOK
sHauuii mo teme "OcuoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTponsnas pabora o teme 1 bubnuorexa [JOK
"OcuoBst MKT" https://m.edsoo.ru/13adad59
TepmoanHaMuueckas cucTema.
3amganvie BHENTHUX ycsoBuit ast T/]
CUCTEeMbI. BHelIHHe U BHYTpEHHUE
57 mapameTpsl. [Tapamerpsr T/] bubmorera [JOK
P Pl 1iap P https://m.edsoo.ru/5f8d38a3
CHUCTEMBI KaK CpETHUE 3HAUYCHUSI
BEJIWYMH, OIMCHIBAIOIINX ¢€ Ha
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Havanmo TepMoIuHaMUKH.
58 Camornpou3sBoiibHas penakcarus T /] bubmmorera [JOK
P P https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moens neaabHOro ra3a B
59 TEpPMOJIUHAMUKE. Y CIIOBUS bubmnorexa [IOK
p U https://m.edso00.ru/29355001
MMPUMEHUMOCTH 3TOM MOJICITH
YpaBuenue MeHieneena-
60 Knanetipona u BeIpakeHue s bubmnorexa [IOK
P . p https://m.edsoo.ru/bal178d0
BHYTpPEHHEH dHepruu
61 BeipaskeHue a1 BHyTpeHHEN bubnuorexa [IOK

OHEPTHUHU OJHOATOMHOI'O UACAIIBHOTO

https://m.edsoo.ru/ac5cacl5
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rasa. KBazucrartnueckue u
HECTAaTUYECKUE MPOIECCHI

OnemenTapHas paboTa B
TCPMOJUHAMHKE. Brerauciienue

bubmmoreka [{OK

62
paboThI 1o rpaduKy mporecca Ha https://m.edsoo0.ru/741d5738
pV-auarpamme
Temonepenaya kak croco0
63 M3MEeHEeHMs BHyTpeHHel sHepruu T]] brbmmorexa [OK
T https://m.edso0.ru/3d734561
cUCTeMbI O€3 coBepIlIeHUs PabOThI
64 KonBekuus, TEMIONpoBOIHOCTD, bu6moreka [IOK
W3JIy4eHUE https://m.edso0.ru/157b54cd
KonnvecTBo TEMIOTHI.
TemnoéMmkocTs Teta. Y aeabHas 1
65 MOJIsSIpHAs TETNIOEMKOCTH BEIIeCTBa bubnmorexa [JOK
P B ’ https://m.edso0.ru/7ba67355
VY aenpHas TemIoTa CropaHust
TOTLINBA
66 Pacué€t xonuuecTBa TEIIOTHI NIPU bubnuoreka [IOK
Terionepeaaye https://m.edsoo.ru/1db5ad4e
67 [Tonsatue 06 annabaTHOM TIpoIIECcCe. bubnuorexa [JOK
[TepBrIil 3aKOH TEPMOAMHAMUKHU https://m.eds00.ru/d8098824
KonunuecTBo TemnoTel u paboTa Kak
. bubmuoreka [JOK
68 Mepbl U3MEHEHHUS BHYTPEHHEH
https://m.edsoo.ru/b047alcd
sHepruu T/ cucremsl
Bropoii 3akoH TepMOAMHAMUKH TSI
69 PaBHOBECHBIX 1 HEPABHOBECHBIX bubnuoreka [IOK
nporeccoB. HeoOpaTtumocTthb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHUHMIBI AEWCTBUSA TEMIOBBIX bu6mmoreka [JOK
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marmunH. KIT

https://m.edsoo.ru/2e945513

MaxkcumanibHoe 3HaueHue KITJI.

bubmuoreka [JOK

& Huxn Kapuo https.//m.edsoo.ru/fe3857b9
bubmmoreka [{OK
72 Penterre sazat https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTIEKThI
73 HUCIIOJIb30BAHUS TEIJIOBBIX bubmmoreka [IOK
nsurareneil. TemmoBoe 3arpsi3HEHHE https://m.edsoo0.ru/9867aaa7
OKpY)KarolEen CpeJibl
bu6moreka [IOK
& Pemterre sazas https://m.edso00.ru/c8c70432
O06o0meHe U CHCTEMaTH3aITHS
75 3HaHUM no TeMe '"'TepmomHaMuKa. bubamorexa [JOK
https://m.edso00.ru/28d62b3f
TennoBbie MalTUHbBI"
KonTtponsHas padoTa o treme
76 "TepmoaumHamuka. TernaoBbie 1 bubmorexa LOK
" https://m.edsoo.ru/1b6e26¢5
MAIITUHBI
[Tapoo6pa3oBanue 1 KOHACHCAIIHS.
77 I/IciapeII{)He U KUIICHUE. Si[z[em,l[{laﬂ bubmmorexa [IOK
https://m.edso0.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHUs
HacplmeHHbIe ¥ HEHACHIIICHHBIC
napel. KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTH U JIABJICHUS
78 HACBIIIICHHOTO Tapa OT bu6mmoreka [JOK

TEMIICPATYpPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBhIIICHHOTO I1apa.
3aBUCHMOCTD TEMIICPATYPhI
KUIICHUSA OT AABJICHUSA B XXUJIKOCTH

https://m.edsoo.ru/f5¢17d02
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79 BrnaxHocTh Bo3yxa. AGCOIMIOTHAS U bubnmoreka [JOK
OTHOCHUTEJIbHAS BJIAXKHOCTD https://m.edso0.ru/30ebbb79

bubmmoreka [{OK

80 P

CHICHHIE 3aAat https://m.edso0.ru/18e95ff3
TBépnoe rteno. Kpucramnmueckue u
81 amopdHbIe Tena. AHU30TPOIHS Brbmiorexa LIOK
P ' P https://m.edsoo.ru/20a88a03
CBOMCTB KPHUCTAJIJIOB
[lnaBnenue U KpUCTATUIU3ALMSL.
bubmmoreka [{OK
82 VYaenpHas TETUIOTA IUIABJICHHSL.
https://m.edsoo.ru/6ee91e9f
CyO6nmumartust
Jedbopmaruu TBEpAOTO TENA.

83 Pactsoxenne u cxxatne. CaBur. bu6moreka [IOK
Monyns FOnra. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarui
TernmoBoe pacumpeHue KUIKOCTEN
U TBEPABIX TEJI. AHTAPMOHU3M bubnuoreka [IOK

84 o
TEIUIOBBIX KOJeOaHU 4acTHUIL https://m.edsoo.ru/7ba5edf2
BEIECTBA

85 [IpeoOpazoBanue sHEPTUU B bubnuoreka [JOK
(ha3o0BBIX TIEpexoax https://m.eds00.ru/97a0672f

bu6mmoreka [JOK

86 b 0

PABHCIHE TCIIOBOTO bajarca https://m.edsoo.ru/ab1521fb
bubmuoreka [JOK

87 P

CHICHHE 3aAat https://m.edsoo.ru/8ab7{40d
[ToBepxXHOCTHOE HATSKEHUE.
88 Kanunnspueie sBnenus. J[aBnenue bubnuoreka [IOK

10/l ICKPUBJIEHHOH MOBEPXHOCTHIO
xuakoctu. Popmyia Jlammaca

https://m.edsoo.ru/b42f1f97
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O06o0011IeHNEe U CUCTeMAaTH3aIHs
3HaHMM 110 TeMe "ArperaTHbie

bubmuoreka [JOK

89
coCTOsIHMSA BeuecTBa. Pa3oBbie https://m.edso0.ru/0b52575c
nepexoinr"
KoHnTponsHas padora 1o Teme
90 "Ar :FaTHI)Ie (I,‘)OCTOﬂHI/Iﬂ BEIICCTBA 1 bubmorexa HOK
P | n ' https://m.edsoo.ru/7dc2a739
@da3oBbIE IEPEXOBI
DneKkTpu3aIus Ten u eé
MPOSIBJICHUS. DIEKTPUUECKUAN 3apsijl.
91 JIBa BH/1a SIEKTPUYECKUX 3apsIIOB brmmorexa [OK
8 P PAROB. https://m.edsoo.ru/1aff445f
[IpoBOaHMKH, TUITEKTPUKH U
MTOJTYITPOBOTHUKHU
DIIeMEHTapHBIN 3JEKTPUYECKAN
92 3apsj. 3aKOH COXpaHEeHHs bubnmorexa [JOK
DAL P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsia
93 B3aumoperictBue 3apsiios. bubnuoreka [IOK
Toueunsie 3apsanpl. 3akoH Kynona https://m.eds00.ru/445b7746
bu6mmoreka [IOK
94 Pemtenue 3amay https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 DnekTpuyeckoe noJie. Ero aeiicteue bubnuoreka [JOK
Ha 3JIEKTPUYECKUE 3aPsi]IbI https://m.edsoo.ru/05c6bfal
Hanps:kEHHOCTB 3IIEKTPHUUECKOTO
nosst. [IpoOHbiid 3apsia. Jluanm
N bubmuoreka [JOK
96 HaMPsKEHHOCTH AJIEKTPUYECKOTO
https://m.edsoo.ru/3dac6957
nojs. OAHOPOIHOE HIIEKTPUUYECKOE
noJje
97 IToTeHnMaIBLHOCTH bu6mmoreka [JOK
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AIEKTPOCTATUUECKOTO MOJISI.
PazHocTh NOTEHIIMAJIOB U
HaIpsDKEHUE

https://m.edso0.ru/80021447

[TorenumanpHast 3HEPrUs 3apsaa B
JJIEKTPOCTATHYECKOM I10JIE.

bub6mmoreka [{OK

%8 [ToreHuman 3IeKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
oJIs
CBs13b HANPSDKEHHOCTH TIOJISI U
99 Pa3HOCTH IMOTSHIIHAJIOB TSI bubnmorexa LHOK
https://m.edsoo.ru/df7a6838
ANIEKTPOCTATUYECKOTO OIS
100 [IpuHnun cyneprno3unun bubnuoreka [IOK
AIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c
bu6moreka [IOK
101 Pemmerre sazes https://m.edso00.ru/5a582263
102 [Tosie Toueuynoro 3apsiga. [lone bubnuoreka [IOK
PaBHOMEPHO 3apsHKEHHOU cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO 1O
103 00bémy mrapa. [Tone paBHOMEpHO bubnuoreka [JOK
3apsOKEHHOUM OECKOHEUHOM https://m.edsoo.ru/f7a665ee
IIJIOCKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATHUYECKOM bubnuoreka [JOK
1oJie. Y CjI0BHUE PaBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIManeKTpuKky U noJIylpOBOJHUKU B bubnnoreka [JOK
3JIEKTPOCTATUYECKOM I10JIe https://m.edso0.ru/060ebab5
Konpencarop. D1neKTpo€MKOCTh
106 KOHJIEHCATOpa. DIEKTPOEMKOCTh Bu6mmorexa LIOK
https://m.edso00.ru/845b473
IJIOCKOTO KOHAEHCAaTOpa
107 [TapannensHoe coeqMHEHNE bubnuoreka [IOK
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KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarenbHOE COCAMHEHHUE bubmuoreka [JOK
KOH/JIEHCAaTOPOB https://m.edso0.ru/1e992920
109 DHeprus 3apsKEHHOTO bubnuorexa [JOK
KOHJIEHCAaTopa https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBrKEeHME 3apsyKEHHOM YacTHLBI B bubnuorexa [JOK
OJIHOPOJTHOM JJIEKTPHUYECKOM I0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amay
O06o01enre U cucTeMaTru3arus
113 3HaHUH 10 TeMe "DIEeKTPUUIECKOe bubamorera LOK
" P https://m.eds00.ru/5752603f
nosie
KonTtponsHas padoTa o treme bubnuoreka [IOK
114 1
"Onexrpuueckoe noie" https://m.edsoo.ru/cefe90e9
Cuna Toka. [IoCTOSIHHBIN TOK.
115 YcnoBus cymecTBOBaHUS bubmmorexa [JOK
S https://m.edso0.ru/233311b5
MIOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKa
116 Hctounuku Toka. Hanpsokenue u bubnuoreka [JOK
S/C https://m.edso00.ru/0839a115
117 3akoH OMa 1J1s y4acTKa LIEeTH. bubnuoreka [IOK
DIEKTPUYECKOE COIIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHHS
118 OJIHOPOJHOTO IPOBOJHMKA OT €T0 bubnuoreka [IOK
JUIMHBI Y TUIOLIAHA [OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY enbHOe CONPOTHUBIICHHE bu6mmoreka [JOK
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BelecTsa. Perienue 3amgau

https://m.edso0.ru/437f8300

[TocnenoBarenbHOE, MapauIeIbHOE,

120 CMEIIIAaHHOE COCAMHEHHE bubmmorera [JOK
A https://m.edsoo0.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3zBeTBIEHHBIX
. bubnuorexa [JOK
121 anekTpudeckux ueneil. [lpasuna
https://m.edso00.ru/1794cf37
Kupxroga
bubmmoreka [{OK
122 P
cHietHe sajat https://m.eds00.ru/3881b469
123 PaGora snexTpuyeckoro Toka. 3aKoH bubnuoreka [IOK
Jxoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bu6moreka [IOK
124 P
cHierHe sajad https://m.eds00.ru/6761bfOf
MONTHOCTD JEKTPUIECKOTO TOKA.
125 TennoBas MOIIHOCTB, BIACIIAEMAst bubmorexa IOK
B BRI https://m.eds00.ru/99750a6f
Ha PE3UCTOpe
bu6mmoreka [IOK
126 P
cHieHHe saaad https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE bubnuoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa Jy1s TOJTHOM bubmuoreka [JOK
(3aMKHYTOM) 2JIEKTPUUECKOH IeTH https://m.edsoo.ru/221f40fb
129 Pemtenue 3amay Eubmorexa OK
https://m.eds00.ru/3580b679
bu6mmoreka [JOK
130 M
OUIHOCTE HCTOTHIIRA Toka https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3aMbikanne bubmiorexa LIOK

https://m.edsoo.ru/546f5632

62



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632

132 Konpaencarop B Lienu NoCTOSSHHOTO bubmmoreka [IOK
TOKa https://m.edso0.ru/35368f3e
bubmmoreka [{OK
1 P
33 CHICHHE Sa1ad https://m.edso0.ru/4410cef0
134 Pemenue 3amau mo reme bubmmoreka [{OK
"IloCTOSIHHBIN 37eKTpUUYECKU TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo reme bubmmoreka [IOK
"IToCTOSIHHBIN 27eKTpUYECKUi TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amau mo reme bu6mmoreka [IOK
"[ToCTOSHHBIN 3JIEKTPUYECKHUN TOK" https://m.edsoo.ru/eb5d4687
O060011eHre U crucTeMaTu3alus
137 3HaHu# 1o TeMe "TlocTosTHHBIN bubamorexa [JOK
N " https://m.edsoo.ru/bfd7a050
ANEKTPUIECKUH TOK
KonTtponsHas padoTa o Teme bubnuoreka [IOK
138 . y 1
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DnexTpuyeckas mpoBOJIUMOCTh
139 pa3IMYHBIX BEIIECTB. bubnuoreka [IOK
DJIEKTPUYECKHUI TOK B METaJIax. https://m.edso00.ru/da794295
CBepXInpoBOJIUMOCTb
DJIEKTPUYECKHUI TOK B pacCTBOpax U
bu6mmoreka [JOK
140 pacruiaBax 3JeKTPOJIUTOB. 3aKOHbI
https://m.edso0.ru/4b423491
®dapagest 115 IEKTPOIU3A
141 DIEeKTPpUYECKUN TOK B raszax. bubnunoreka [JOK
[Ina3zma https://m.edso0.ru/92d92f76
142 ONEKTPUUECKUN TOK B BaKyyMe. bubnuoreka [IOK
BakyymHbIe ipuGOpsI https://m.edso0.ru/2E+160
143 DNEeKTpUUYECKUI TOK B bubnuorexa [IOK

TOJIYIIPOBOAHHKAX

https://m.edsoo.ru/ab61c660
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bubmuoreka [JOK

144 [ToympoBOAHUKOBEIE PUOOPHI https://m.edso0.ru/83622200
PuU3NYECKU IPAKTUKYM 110 TEME
145 "N3yueHre HepaBHOMEPHOTO bubnuorexa [JOK
JIBUYKEHHUSI C LIEIIBIO OIIPEACIICHHUS https://m.edso0.ru/f6292f5f
MTHOBEHHOM ckopocTH"
@uU3NYECKU IPAKTUKYM I10 TEME
«3Mepenune yCKOpeHUs IIpH
146 npﬂMoinHeﬁ}?OM ;aBHoyCII()OpeHHOM brbmmorexa [OK
. https://m.eds00.ru/6960b6ef
JBUKEHHUH 110 HAKIIOHHOU
IIJIOCKOCTH»
®u3N4eCKUi IPAKTUKYM IO TEME
147 «3MepeHne yCKOpeHus
CBOOOIHOTO ITaICHUS»
DU3NYECKUH TPAKTUKYM 10 TEME
148 «/3ydeHne NBHKCHUS Teda, bubmmorexa [OK
https://m.edsoo.ru/d1ea2402
OpOILLIEHHOTO TOPU30HTAIBHOY
DuU3NYECKUH TPAKTUKYM 10 TEME
149 «M3yueHue NBUKEHUS Tea Mo bu6mmoreka [JOK
OKPYXHOCTH C TIOCTOSIHHOU 10 https://m.edsoo.ru/bcf53514
MOJYJIIO CKOPOCTBIO»
@u3nyecKkuil MPaKTUKYM 110 TEME
150 «M3yueHune IBUKEHUS CUCTEMBI TEJL, bubnuoreka [IOK
CBSI3aHHBIX HUTBIO, IEPEKUHYTON https://m.edsoo.ru/b55b81al
yepe3 JIErkuil 010K»
DuU3NYECKUN IPAKTUKYM I10 TEME
bu6mmoreka [JOK
151 «M3mepenune ko3 duimenta TpeHus

10 BCJIMYUHEC YI'JIOBOT'O

https://m.edsoo.ru/b83b1607
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Koa(duIMeHTa 3aBUCUMOCTH
Frp(N)»

Pu3NYEeCKU IPAKTUKYM 110 TEME
«MccnengoBanue ycnoBHil

bubmmoreka [{OK

152
paBHOBECHS TBEPIOTO TEA, https://m.edsoo.ru/4a04f4f7
HMMEIOIIETO OCh BPAILCHUS
@uU3NYECKU IPAKTUKYM I10 TEME
153 154 «HMccnenoBanne COXpaHEHUs bubnnorexa [JOK
’ HUMITYJIECA TIPH YIIPYTOM https://m.edsoo.ru/856fh28e
B3aMOJECHCTBUI»
®u3NYeCKUi IPAKTUKYM IO TEME
155 «M3mepenune ynenpHON bubmorera [JOK
p e https://m.edsoo.ru/2f2faa61
TETUIOEMKOCTH
DU3NYECKUH TPAKTUKYM 10 TEME
156 «3mepenune ynenbpHON TEMI0ThI bubmorexa OK
P a https://m.edso0.ru/6b1a23b5
TIJIABJICHUS JIbJIA)
DU3NYECKUH TPAKTUKYM 10 TEME
157,158 «MccnenqoBanue CMEIIaHHOTO bubmorexa HOK
’ A https://m.eds00.ru/2b179d98
COCTMHEHUS PE3UCTOPOBY»
159 160 DU3NYECKUH TPAKTUKYM 10 TEME bubnuoreka [JOK
' «Habmroienne 37eKTpoIIn3ay https://m.edso0.ru/64b6e901
PesepBubiii ypok. O0001mIeHNE 1
P P ilI bubmuoreka [JOK
161 CcHUCTeMaTH3allus 3HAHUH 110 TEMe
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHbIit ypok. O6001IEeHNE 1
162 CI/ICTlgMaTI/IBZP ust 3HaHI/II7IIlI 1o TeMeE bubmorexa HOK
" "u https://m.edso0.ru/3149956b
JmHamMuka
163 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
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cucremMatTu3sanus 3HAHHUH 110 TEME
"Cratuka TBEpJ0TO Tena"

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

PesepBHsIit ypok. O600IICHNE 1

. bubnuorexa [JOK
164 CHCTEMaTH3alMs 3HAHUH 10 TEME
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PesepBHeIit ypok. O600IICHNE 1
CUCTEMaTH3aIUs 3HAHUH 110 TeMe
" bubnuoreka [JOK
165 OCHOBBI
. https://m.edso0.ru/de148976
MOJICKYJISIPHOKHHETUICCKOU
Teopun"
Peseprubrit ypok. O6001IeHNE 1
166 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bu6moreka [IOK
"TepmoauHamuka. Ternaossle https://m.edsoo.ru/Obcc77cl
MaITUHBI"
Peseprubrit ypok. O6001eHNE 1
167 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bubmuorexa [JOK
"ArperatHbie COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbIe Iepexoab"
PesepBusblil ypok. O000IIIEHHE U
P P N bu6mmoreka [JOK
168 CUCTEMATHU3ALNA 3HAHUN I10 TEME
" " https://m.edsoo.ru/f2381c0c
DJIEKTPUYECKOE TT0JIe
PesepBurblii ypok. O00011I€HIE U
P P . bubmuoreka [JOK
169 CHUCTeMaTH3allys 3HAHUH 110 TEMe
" . . https://m.edsoo.ru/3cae6dal
ITocTOSIHHBIN 2JIEKTPUYECKUN TOK
PesepBHbIit ypok. O6001IEeHNE 1
P P N bubmuoreka [JOK
170 CHUCTeMaTH3allusl 3HaHUH 10 TEMe

"Toku B pa3nu4HbIX cpenax”

https://m.edsoo.ru/cc7681d4
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne i/ Tema ypoka Koutpoabnubie | IIpakTuyeckue Aara wHppoBLIe
Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
BzaumopelicTBrEe MOCTOSHHBIX
1 MAarHuTOB U IIPOBOJTHUKOB C TOKOM. 1 bubnuorexa [JOK
MaruutHoe noJsie. ['unoresa https://m.eds00.ru/487a8593
Awmnepa
BexTop MarHUTHON MHAYKIIMH.
9 [IpuHnun cyneprno3unun 1 bubnuoreka [IOK
MarHuTHBIX noJyeit. JInauu https://m.edsoo.ru/4clabcch
MarHUTHON MHIYKIUH
3 MarauTHO€ 10Jie MPOBOIHUKA C 1 bubnuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, €€ HanpaBJIECHUE U 1 bubnuoreka [IOK
MOJyJ1b https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
> Pemmerme s L https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amriepa. 1 bubnuorexa [JOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBJIeHUE U
7 MOJyJb. JIBUXKEHUE 3apsKEHHON 1 bubmuoreka [JOK
YaCTHUILIbI B OJTHOPOJHOM https://m.edsoo.ru/c97afaal
MarHuTHOM TI0JIe
bu6mmoreka [JOK
8 Pemrerme saza L https://m.edso0.ru/504e98c7
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bubmuoreka [JOK

9 Pa6 JI
aboTa CHIBL Slopenta https://m.edsoo.ru/d518be4b
bubmmoreka [{OK
10 P
CHicHHe satat https://m.eds00.ru/93617bd9
MarauTHOE II0JIC B BEIICCTBE.
11 deppoMarHeTUKH, Napa- u bubmorexa HOK
pp > 11ap https://m.edso0.ru/30ff9608
JaMarHeTUKN
OcHOBHEIE CBOHCTBA
12 ¢deppomaruetukos. [Ipumenenune brbmmorexa [OK
PP P https://m.edso00.ru/0b58190a
(dheppoMarHeTHKOB
13 Pemenne 3agau 1o teme bu6moreka [IOK
"MaruuTHOE€ moJjie" https://m.edso00.ru/5b55¢307
14 Pemenue 3agad mo teme bu6moreka [IOK
"MaruuTHOE moJjie" https://m.edsoo.ru/41c4ae8a
SIBrIeHME ANEKTPOMArHUTHOM
15 HH nu. [ToTok BekTopa bubmorera [IOK
AYKH N P https://m.edsoo.ru/b3efalcl
MarHUTHON MHIYKIUH
bu6mmoreka [JOK
16 OJIC
AC unnykumn https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMarHuTHO M bubnuoreka [JOK
uHaykuu dapanes https://m.edsoo.ru/a6dec188
18 Buxpeoe snekTpuueckoe noJie. bubnnoreka [JOK
Toku ®@yko https://m.edsoo.ru/15abe140
19 OJIC uHAYKUIMH B ABMXKYIIUXCS bubnnoreka [JOK
MIPOBOIHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka [JOK
20 P
CHICHHE 3aAat https://m.edsoo.ru/4dfda618
21 IIpaBuno Jlenna bubnuorexa [IOK
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NupyktuBHOCTH. Karymka

bubmmoreka [{OK

22 WUHIYKTUBHOCTH B LIENTA
YK H https://m.edsoo0.ru/621eae9d
IIOCTOSTHHOTO TOKa
93 SAsnenue camounaykiuu. J/C bubmmoreka [{OK
CaMOMHIYKIIUU https://m.edsoo.ru/7ee60ca8
DHeprus MarHUTHOTO TOJISt
24 KaTyIIKA ¢ TOKOM bubmmorera [JOK
ym ’ https://m.edsoo.ru/b3c0ad11
DNeKTPOMarHuTHOE ToJIe
bu6moreka [IOK
25 Pemrenue 3amay
e https://m.edsoo.ru/88f69d2b
O00011IeHNEe U CUCTEMATU3 AL
26 3HAHUH 110 TEME bubmorexa LOK
" " https://m.edso0.ru/76484025
DIIEKTpOAMHAMHKA
97 KonTtponsHas padoTa o tTeme 1 bubnuoreka [IOK
"OnexTpoauHamMuka" https://m.edsoo.ru/8ae09b98
KoneobarensHas cucrema. Eu6 1OK
noIroTeKa
28 CBo0O e €0 .
PODOIHBIC KOTCHAHIA https://m.edsoo.ru/7c1db385
l"apmoHnueckue KosieOaHus
Kunemarnueckoe ¥ TMHAMUYECKOE
bu6mmoreka [JOK
29 onucasue KojaedaTelIbHbIX
= https://m.edsoo.ru/87ce9498
JIIBUKECHUN
DHepreTUYecKoe onrucanue. BeiBo
JIMHAMUYECKOTO OIIMCAHUI
30 TapMOHUYECKUX KOJIEOaHUN U3 UX Bubmorexa OK
p https://m.edso0.ru/e3c99692
SHEPreTHYECKOro U
KAHEMATHYECKOTO OIUCAHUS
31 Ammutyna u ¢aza Koyiebanui bubnuoreka [IOK
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https://m.edsoo.ru/7a0c439a

[Tepro u yacToTa KoJIeOAHHIA.
[Tepro MabIX CBOOOIHBIX

bubmmoreka [{OK

32 Oaunii
KOTICOANHI MATCMATHHICCKOTO https://m.edso00.ru/e0399319
MasTHUKA. [lepro cBoOOTHBIX
KoJIeOaHU TPY)KHHHOTO MasiTHUKA
3aryxarolue KojeOaHusl.
33 BI)II}-I[X JIEHHBIE KOoJeOaHus bubnmorexa LOK
Y ) https://m.edso0.ru/72e93d09
Pe3onanc
bu6moreka [IOK
34 A o
BTOKOTIEOANHA https://m.edsoo.ru/6add2644
bu6moreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koH(pepeHITHS
36 “I\I/)IexaHque)cEHeLLone6aHm B bubmiorexa HOK
" https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTaX
O0001IeHnEe U cUCTEMATU3 AL
. " bubmuoreka [JOK
37 3HaHui 110 TeMe "MexaHndecKue
" https://m.edsoo.ru/eb84182f
KoJie0anus
DNIeKTpOMarHUTHbIE KOJIeOaHusI. bubnuoreka [JOK
38 .
KonebarenbHbli KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
39 aMIUIMTY/IBI 3apsiia KOHAeHcaTopa bu6mmoreka [JOK
C aMIUIUTYJOM CHIIBI TOKA B https://m.edsoo.ru/093f9afl
KoJiebaTeTbHOM KOHTYpE
40 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK

nacaJbHOM KoJiIe0aTeIbHOM

https://m.edsoo.ru/d1e2d543
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KOHTYpE

3aTyxarolne NEKTPOMarHuTHbIE

bubmmoreka [{OK

41 oyieOanwms. B CHHbIE
ROJICDAIIDL BOILYAUICHHb! https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUS
IIepemennslii TOK. Pe3ucrop u
42 KOHJIEHCATOD B LIEIH IIEPEMEHHOTO bubnmorexa LOK
P P https://m.eds00.ru/84836152
TOKa
43 Karynika nHIyKTUBHOCTH B LIENH bubnnorexa [JOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH Oma ISt 2JIEKTPUUECKON bubmuorexa [JOK
[IeNU TIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
45 AMIUTMTYIHOE U IEUCTBYIOIIIEE bu6moreka [IOK
3Ha4YE€HHE CUJIbI TOKA U https://m.edsoo.ru/1cac6c4c
HaIpsKEHUs
46 Pe3onanc B anexkTpuueckoi nenu Bubmmorexa [JOK
P B https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 Pemenue 3amau
A https://m.edsoo.ru/a16836a4
WneansHbIif Tpancopmarop.
48 IIpousBoacTBo, nepenaya u bubnunoreka [JOK
MOTpeOJICHNUE IICKTPUICCKON https://m.edsoo.ru/f97418ae
SHEPIrUu
DKOJIOTUYECKUE PUCKHU ITPU
MIPOU3BO/JICTBE JIEKTPOIHEPIUU.
P ! P P bubmuoreka [JOK
49 Kynbrypa ncnosnb3oBanus

QJICKTPOOHCPTIUH B MMOBCEIHEBHOM
KHN3HH

https://m.edsoo.ru/a6f74d93

72



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93

bubmuoreka [JOK

50 P
CHICHHE sa1a% https://m.edsoo.ru/ee6677ed
bubmmoreka [{OK
51 P
CHICHHE 311 https://m.edsoo.ru/7cab59f8
O00011IeHNE ¥ CUCTEMATH3ALIMS
. bubnuorexa [JOK
52 3HAHUHU 110 TEME
" " https://m.edsoo.ru/401024a9
DNeKTpOMarHuTHBIE KoJIeOaHus
Mexannyeckue BOJIHEL.
53 Xa AKTCPUCTUKHN MCXAHHUYCCKHUX BH6HHOTeKa HOK
P P https://m.edsoo.ru/a58e109f
BOJIH
54 CBOJICTBAa MEXAaHNYECKHUX BOJIH bubmorexa LIOK
https://m.edsoo.ru/d9ae1000
bu6moreka [IOK
55 3Byk. X
BYK. AApaKTCPHCTHIH 3BYKa https://m.edsoo.ru/138b6f09
udpa3syk u yabTpa3ByK.
56 11 (bI:)BoZI;ar yHSH:HI/ICYK bubmorexa LOK
™ vp https://m.edsoo.ru/7380038f
OKPYXKaIOIIeH cpeibl
bu6mmoreka [JOK
57 P
CHICHHE 3311 https://m.edsoo.ru/cfd918bf
DNIEKTPOMAarHUTHBIC BOJIHBI.
58 W3nyyenue 31eKTpOMarHuTHEIX Eubmorexa HOK
i p https://m.edsoo.ru/714e5dbl
BOJIH
DHeprus 31eKTPOMAardHuTHEIX BOJIH.
59 CBOQCTBEI SHGK’I;) OMAaTrHUTHBIX bubmorexa [IOK
p https://m.edsoo.ru/d01b818c
BOJIH
[Ikayia 31€eKTpPOMarHUTHBIX BOJIH.
bu6mmoreka [JOK
60 [IpuMeHeHne 31eKTPOMarHuTHBIX

BOJIH B TCXHHUKEC U 6BITy

https://m.edsoo.ru/49belf9e
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HpI/IHHI/IHBI paI[I/IOCBSISI/I nu
TeneBuacHus. Pagnosiokaius.

bubmuoreka [JOK

61
DNEeKTPOMarHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKPYKaroLEn CpeJibl
62 KonTtposnsHas paboTa o teme 1 bubmorexa [IOK
"Kosiebanus v BOJIHBI" https://m.edsoo.ru/4f7985a0
63 CaerT. 3aKOH NMPSMOJTMHEHHOTO bubnuorexa [JOK
pacnpoCTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4u Ha npuMeHEHUE
64 3aKOHA MPAMOJMHEHHOTO bubmorexa HOK
P https://m.edsoo.ru/ea32d455
pacripoCTpaHeHHUs CBETa
65 Otpaxenue cBera. [Inockoe bubnuotexa [JOK
3epkaiio. Cepuueckoe 3epKano https://m.edso0.ru/a005d2bb
[Ipenomiienne cBeta. AGCOIOTHBIN
1 OTHOCHUTEJIbHBIH MOKa3aTesb
66 npenomiienus. [lonHoe BHyTpeHHEee bubamorera LOK
p ) . yIp https://m.edsoo.ru/bc2e55cd
otpaxenue. [Ipenenbubiit yroa
MIOJIHOTO BHYTPEHHETO OTPaXKEHUS
Pemenue 3a1au Ha mpUMEHEHHE
67 3aKOHOB OTPAKEHUS U bubmorexa HOK
P https://m.edso0.ru/49d830a9
MIPEeIOMIICHHUS CBETa
Xoa mydeii B mpusme. Jucnepcus
A pv A P bubmuoreka [JOK
68 cBera. CII0KHBIN COCTaB OEI0Tro
https://m.edsoo.ru/d8elc3be
cBera. Llser
69 JInn3bl. DOKYCHOE PacCTOSIHUE U bubnuoreka [JOK
ONTHYECKAsl CUJIa JTUH3bI https://m.eds00.ru/60441359
70 IToctpoenue nzobpaxkeHuil B bubnuoreka [IOK

JIMH3aX U UX CUCTCMax.

https://m.edsoo.ru/bb53b1d5
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VYBeauueHue JIUH3EI

Pemenue 3agau Ha nocTpoeHue

71 U300paKEHUI, OJTYYAEMBIX C bubnmorexa LHOK
P ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIBIO JINH3
72 I'ma3 kak onTuyeckast cucremMa bubnmorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemrenne 3anau. [Ipeneinst
73 IIPUMCHUMOCTHU TCOMET H‘ICCKOfI BI/I6J'II/IOT€Ka HOK
p P https://m.edsoo.ru/cd174al10
OIITUKHU
74 CKOpOCTh CBETa U METOBI €€ bubnuorexa [JOK
A3MEPEHUS https://m.edsoo.ru/f32aab06
bu6moreka [IOK
7
S Jlucniepens cera https://m.edsoo.ru/lel6ccbe
bu6mmoreka [IOK
76 Hurepdepenmus ceera https://m.edsoo.ru/5fc0c638
KorepeHnTHbie HCTOUYHUKH.
77 YcnoBus HaOMIOAEHNUA bubmmorexa [OK
a https://m.edsoo.ru/c6416d48
MaKCUMYMOB U MUHUMYMOB
bu6mmoreka [JOK
78 P
CHICHHE 3311 https://m.edsoo.ru/3061de2b
bubmuoreka [JOK
79 II
PHMEHEHHE HHTEp(epeHIIn https://m.edsoo.ru/668edbc8
bubmuoreka [JOK
80
Jlndpaxuus ceera https://m.edsoo.ru/12ed04b5
udpakIimoHHasa peméTKa.
81 50?5]314: HaO0JIr0 ZHI/I}I TJIABHBIX Bubmiorexa OK
g https://m.edsoo.ru/f998d964
MaKCUMYyMOB
82 Pemenne 3agau bu6mmoreka [JOK
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https://m.edsoo.ru/d58c411a

83 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonspusanusa ceera https://m.edsoo.ru/e9890fe9
bubmmoreka [{OK
84 Pemterme sazat https://m.edso0.ru/c56c8158
85 CBeToBbI€ SIBIIEHUS B IPUPO/IE Bubnnorexa LIOK
https://m.edso0.ru/0b36363d
86 O0600611eHre U crucTeMaTu3anus bubnuorexa [JOK
3HaHu# no Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbHas pabora o teme 1 bubnuoreka [IOK
«OnTuka» https://m.edso0.ru/82315dd4
['panu1Bl MPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuorexa [JOK
AJIEKTPOJIMHAMUKHI U TTPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTENILHOCTH
89 [ToctynaTel cnenraibHON TEOPUH bubnuorexa [JOK
OTHOCHUTEIILHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BpEMEHHOM
untepsai. [IpeobpazoBanus
90 Jlopenua. YcnoBue npu4MHHOCTH. bubnuoreka [JOK
OTHOCHUTENBHOCTD https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHIEe
BPEMEHU U COKpAIllEHUE THHBI
01 DHeprusi U UMITYJIbC bubnnoreka [JOK
PEINATUBUCTCKON YaCTHULIBI https://m.edsoo.ru/853a64fc
CBs13b MaccChl ¢ SHEPTHEN U
. bubmuoreka [JOK
92 HMITYJIbCOM PEISATUBUCTCKOM

YaCTHIIBI. 3Hepr1/m ITOKOA

https://m.edsoo.ru/b6258ffa
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bubmuoreka [JOK

93 PaBHOBECHOE TEIJIOBOE U3ITYUYCHUE httos://m.edso.ru/f54035a5
bubmmoreka [{OK
%4 3axon ememerrs Buxa https://m.edso0.ru/1c5ff752
95 I'unotesa M. [linanka o kBaHTax. bub6mmoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
% DHEPIHs H HMIYIIEC OTOHA https://m.edsoo.ru/7fb307ec
97 ®ororddext. OnbITh A. T bubnuorexa [JOK
CroneroBa. 3akoHb! hoTodhDhekTa https://m.edso0.ru/8c68e5b9
YpaBHeHre DUHIITEHA AT
98 dotorddekra. "KpacHas rpanumna" bubamorexa [JOK
https://m.edso0.ru/01ef4556
dhoTtorddexra
99 JaBaenne ceera. OnbiTol I1. H. bubmuorexa [JOK
JleOenena https://m.edso0.ru/64b4f966
. bu6mmoreka [IOK
100 BoxHOBEIe CROACTB HacTHN https://m.edsoo.ru/f59cfcec
Bounnsl e bpoitns. JlnuHa BOJIHBI
101 ne bpoiins u pazmepsl 001acTi bubnuoreka [JOK
JIOKQJIM3AIUK JBKYIIECHCS https://m.edsoo.ru/5df8bafl
YaCTHULIbI
102 KopnyckynsipHo-BOIHOBO#M bubnuoreka [IOK
Tyalii3M https://m.edsoo.ru/8ccab62a
103 Judpakuus 3J€KTPOHOB Ha bubnnoreka [JOK
KpHUcCTaju1ax https://m.edsoo.ru/30dbal8c
Crennuka usmepeHuii B Bu6miorexa IOK
104 Mukpomupe. CoOoTHOIIEHUS

HeonpenenénHocreil ['eiizenbepra

https://m.edsoo.ru/65783dec
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bubmuoreka [JOK

105 Pewenne rpaguriccinx sata: https://m.eds00.ru/e70195bd
N bubnnoreka [IOK
106 Pentteriie pacuCTHEIX sajat https://m.edsocI)_.[ ru/ee9b3182
KoHTponsHas paboTta 1o Temam: Bu6morexa LIOK
107 "OCHOBHUCTO"’ "KHOPHYCKYMPHO_ 1 https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJTU3M
OIIBITHI TTO UCCIIEAOBAHHIO
108 cTpoeHus aroma. [lnanerapHas bubmorexa HOK
Mojes atoma Pesephopaa https://m.edsoo.ru/312b750a
bu6moreka [IOK
109 Hoctynater bopa https:// m.edso;I ru/404dfa9a
110 Bunpt ciektpoB. CriekTp ypoBHE#H bubnuorexa [JOK
SHEPruu aTtoMa BoAopoja https://m.edsoo.ru/cf74bl1a
111 CrnoHTaHHOE U BBIHYXICHHOE bubnuoreka [IOK
W3JIy4YEHHE CBETA https://m.edso0.ru/f945d85c
bu6mmoreka [IOK
112 Jlasep https:// m.edsoc%.I ru/2288a0c4
Hyxnonnas mozaens sipa
113 I'eitzenOepra-MBanenko. 3apsn u bubmuoreka [JOK
MAaccoBO€ YHUCIIO siipa. M30TomBI. https://m.edsoo.ru/34ada5de
PanroakTuBHOCTH
3aK0H pPaJIMOAKTHUBHOTO PacIajia.
CBoiicTBa HOHHU3H ero
114 W3IIy4YEHHUS. BJ‘II/I}II—I:I/}I/;O B bubmorexa [IOK
https://m.edsoo.ru/aab98bef
PaMOaKTUBHOCTH HA KUBBIC
opranu3mbl. Jlo3umeTpus
115 OHeprus cBA3M HyKJIOHOB B sIpe. bubnuoreka [IOK
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SAnepusie cuibl. [{edext maccol
saapa. SnepHeie peakuuu. AnepHoie
peaktopsl. [IpoGiembl
YIPaBJISIEMOTO TEPMOSIIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE aCTIEKThI
Pa3BUTHUSA SAIEPHOM SHEPTETUKU

https://m.edsoo.ru/ff1758d0

Merons! perucTpanuy u
HCCIIEA0BaHUS DIEMEHTAPHBIX
yactull. DyHaMeHTaIbHbIE
B3auMOJEeNCTBUA. baprnoHsl,

bu6mmoreka [IOK

116 ME30HBI U JICTITOHBI. https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CrangapTHOM
Mojienu. KBapk-rimrooHHas MOAeIb
aZpOHOB
®du3uKa 3a npeaeaaMu
CrangaptHoit mogenu. TEmHast
117 Martepus U TEMHas SHEPTHSL. bubmorexa [IOK
. https://m.edsoo0.ru/c026fd37
EnuncTBO (DM3MYECKOi KapTHHBI
MHpa
118 DTanbl pa3BUTHS ACTPOHOMUU. bubnuoreka [JOK
3Ha4YeHHE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3HKHU
119 JUTs1 OOBSICHEHHSI IIPUPOTBI bu6mmoreka [JOK
KOCMHYECKHUX 00BEKTOB. MeTO bl https://m.edso0.ru/39c44028
ACTPOHOMUYECKHUX UCCIICTOBAHUI
CoBpeMeHHbIE ONITHYECKUE
bu6mmoreka [JOK
120 TEJIECKOIIbI, PaUOTENIECKOIIbI,

BHeaTMOC(I)epHaH ACTPOHOMMUA

https://m.edsoo.ru/4877aale
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Bun 38é3nnoro neda. Co3sesnus,

121 SIpKHE 3BE3/IBI, TUIAHETHI, UX bubmorexa [JOK
P AR ’ https://m.edso0.ru/aac588eb
BUIUMOE JIBIDKEHHUE
Conneunas cucrema. CoJHIE.
122 CosnHeyHast akTUBHOCTE. McTOUHUK bubmorexa HOK
L https://m.edso0.ru/22748eb4
sHepruu CoJiHLA U 3BE3]
3BE3/bI, NX OCHOBHBIE
123 XapakTepucTuKU. /lnarpaMma bubnnorexa [JOK
"CIIeKTpambHbBIN KIIAcC — https://m.edso0.ru/42169944
CBETHUMOCTH"
124 3Be3/1bI TIIaBHOM bu6moreka [IOK
MOCNIEIOBATEeILHOCTH https://m.edsoo.ru/b3ch766¢
Bnyrpennee ctpoeHue 3BE3.
CoBpeMeHHBIC TTPEICTABJICHHS O
125 MPOUCXOXKIACHUU U SBOJIFOLIMHI bubmorexa HOK
p A . " https://m.edsoo.ru/d09da494
CouHiia ¥ 386311, DTamkbl )KU3HU
3BE3]
Muneunsiii [Iyte — Hama
bu6mmoreka [JOK
126 I'amakTrka. TUIIBI TaJaKTHK.
. https://m.edsoo.ru/7cd10a0a
UEpHbIe IBIPHI B SAPAX TATAKTHK
Bcenennas. Pacmiupenne
127 Bcenennoii. 3akon Xa06ma. bubnuoreka [IOK
Teopust bosbiioro B3pbIiBa. https://m.edso0o.ru/3dbdf0d2
PenukroBoe uznyueHue
128 MacurtaGHast CTpyKTypa bubnuoreka [IOK
Bcenennoii. MeraramakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie mpobaembl bubnuoreka [IOK

ACTPOHOMHHU

https://m.edsoo.ru/d37d9ffe
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DuU3NYEeCKUN IIPAKTUKYM 110 TEME

130 «HccnenoBanue MarHUTHOTO TOJIS bubmiorexa LIOK
8 https://m.edsoo.ru/67361aef
MOCTOSTHHBIX MarHUTOB
131 @u3N4EeCKU IPAKTUKYM I10 TEME bubnuorexa [JOK
«3mepenue cuibl AMmnepay https://m.edsoo.ru/fcae91e9
Pu3NYEeCKU IPAKTUKYM 110 TEME
132 133 FeCIeNOBAHNE SBICHI https://m.edso0.ru/c36658da
' s . https://m.edsoo.ru/b8fb6391
AIIEKTPOMArHUTHON MHYKIIUU»
®uU3NYECKU IPAKTUKYM I10 TEME
134,135 «3mepenne neprona cBOOOHEBIX bubmmorera [TOK
’ pere fep https://m.eds00.ru/5d159d35
KoJieOaHUN HUTSIHOIO MasiTHUKOBY
®u3N4eCKUil IPAKTUKYM IO TEME
136.137 "U3mepenue neproia CBOOOTHBIX bu6moreka [IOK
’ KOJIeOaHUI IPYKUHHOTO https://m.edso0.ru/5d159d35
MAasITHUKOB"
DuU3NYECKUH MPAKTUKYM T10 TEME
138 "ITpeo® asoBaII{)I/Ie 3Hey1\:1/m B Bubnuorexa LTOK
beodp I,), https://m.edsoo.ru/a28026bd
IPY)KUHHOM MasiTHUKE
DU3NYECKUH TPAKTUKYM 10 TEME
139 "N3ydenue napameTpoB 3ByKOBOM bubmmorexa [TOK
i " P P e https://m.edso0.ru/b100661a
BOJIHBI
dusnyueckuil NpakTUKYM 10 TeMe
" bubnnoreka [JOK
140 N3mepenue nokasarens
" https://m.edsoo.ru/42569eal
IIPEJIOMJICHHUS CTEKIIa
DuU3NYECKUN IIPAKTUKYM I10 TEME
141,142 "N3mepenne poKycHOTO Bubmmorexa LIOK
’ P Y | https://m.edsoo.ru/b879fh3f
PacCTOSIHUS PAaCCEUBAIOIINX JINH3
143,144 @u3nyeCcKuil MPAKTUKYM T10 TEME bubnuoreka [IOK
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"Habmonenue qudpakuuu,
uHTEpOEPEHITNH U TIOJISIPU3AIHH
cBeta"

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

145

Pu3N4EeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbca U
SHEPrUM PEIATUBUCTCKUX YaCTHULL
(o doTorpadusim Tpexkon
3apsSKEHHBIX YACTHUI] B MATHUTHOM
nose)"

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

146

O06o00meHNe U CHCTEMaTH3aITHS
3HaHui. Posib pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIHATbHOM 1
ATUYECKOH chepax NesTeTbHOCTH
YyeJioBeKa

bu6moreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O06o01enre 1 cucTeMaTru3arus
3HaHu#. Posib 1 MecTo QU3HKHU 1
ACTPOHOMHUHU B COBPEMEHHOM
Hay4yHOU KapTUHE MHUpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

148

O06o01eHre U cucTeMaTrU3aIus
3HaHu#. Posib pusnueckoit Teopun
B (hopmMHpOBaHUM MPEACTABICHUI O
(bu3znueckoi KapTUHE MUPA, MECTO
(bu3nuecKoit KapTUHBI MUpA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBJICHUI O PUPOIE

bubmuoreka [JOK
https://m.edsoo.ru/e7d400f4

149

O000I11IeHNE U CUCTEMATH3ALIMS
3gaHui o treMe "Kunemaruka"

bu6mmoreka [JOK
https://m.edsoo.ru/b032fc4b
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O0001IEeHUE U CUCTEMATU3ALIUS

bubmuoreka [JOK

150
sgaHui o reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o01IeHre U CHCTeMATHU3 AN bubmmoreka [JOK
3HaHu# no teme "JluHamuka" https://m.edsoo.ru/2dfbafc5
O00011IEHNE ¥ CUCTEMATH3ALIMS
. " bub6mmoreka [{OK
152 3gaHui 1o teme "CraTtuka
| https://m.edsoo.ru/3cca482e
TBEPIOTO Teja
O00011eHNe U CUCTEMATU3 AL
153 3HAHUH 10 TeMe "3aKOHBI bubnmorexa LHOK
\ https://m.edsoo.ru/32a4d1a0
COXPAaHCHHUS B MEXaHHUKE
O00011IeHNe U CUCTEMATU3 AL
154 3HaHui 1Mo TemMe "OCHOBBI bu6moreka [IOK
MOJIEKYJIIPHO-KMHETHYECKOM https://m.edsoo.ru/ed440ca8
Teopun"
O00011IeHNE U CUCTEMATHU3ALIUS
155 3Hauuii mo teMe "TepMoarHaMUKa bubmiorexa HOK
P A ’ https://m.eds00.ru/c63f7c10
TenaoBbIle MAIIMHEI
O0001IeHnEe U cUCTEMATU3 AL
156 3HaHUM Mo Teme "ArperaTHble bubnuoreka [JOK
cocTosHus BerlecTBa. Da3oBbIe https://m.edsoo.ru/1d36b5b1
nepexonl"
O000I11IeHNE U CUCTEMATH3ALI[ S
157 3HAHUU 110 TeEME "DIEKTPUUYECKOE Bubmorexa OK
" P https://m.edsoo.ru/3bf0def9
noJje
O000I11IeHNE U CUCTEMATHU3ALIUS
158 3HaHUH 110 TeMme "T1oCTOSTHHBIN bubmmorexa [IOK
. https://m.edso0.ru/71453ee6
ANEKTPUYECKHUI TOK
159 O000I11IeHNE U CUCTEMATH3ALIMS bu6mmoreka [JOK
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3HaHui 1o Teme "Toku B
pasnuyHbIX cperax”

https://m.edso0.ru/3d40077a

O0001IEHUE U CUCTEMATU3ALIUS

bub6mmoreka [{OK
160 3HaHU 110 TeMe "MarsuTtHoe
| https://m.edsoo.ru/3b4c06ae
noJje
PesepBurblii ypok. O0001IEHNE 1
P P . bubnuorexa [JOK
161 cUCcTeEMaTU3alys 3HaHUH 110 TEME
" " https://m.edso0.ru/053e2248
DNEeKTpOMAarHUTHAS. HHIYKIIHS
PesepBHrlii ypok. O00011I€HIE U
162 CI/ICTIe)MaTH?,ZEHsI 3HAHUU 110 TEME bubmaorexa [IOK
https://m.edsoo.ru/d6310bfd
"Mexaandeckue Koiaeoanus"”
PesepBueblil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/I?,Zp st 3HaHPII>I'III 10 TEME bubmorexa LOK
" B " https://m.edsoo.ru/5e2bb83d
DNeKTPOMarHuTHBIE KOJICOaHUs
Peseprubrit ypok. O6001eHNE 1
164 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe bubmuorexa [JOK
"MexaHn4eckue 1 https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
PesepBueblil ypok. O0001IEHNE U
165 CI/ICTI;MaTI/ISZp WS 3HAHWH 110 TEME Eubmrorexa HOK
" " B https://m.edsoo.ru/52ad1603
OnTuka
PesepBurblii ypok. O00011I€HIE U
P P . bubmuoreka [JOK
166 CUCTEMATHU3AaLHA 3HAHUN 10 TEME
" " https://m.edsoo.ru/5bec1c65
OcHoBrl CTO
PesepBHslit ypok. O600IeHE U
167 CHUCTeMaTH3allusl 3HaHUH 10 TEMe bubmuoreka [JOK

"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

https://m.edsoo.ru/f7¢59d38
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PesepBHriit ypok. O600IIeHNE 1

. bubmmoreka [JOK
168 CUCTEMaTH3aIUs 3HAHUH 110 TeME 1
" " https://m.edso0.ru/1f511654
®usznka atoma
PesepBHsIit ypok. O600IICHNE 1
169 cHCTEMaTH3alMs 3HAHUH 10 TeME 1 bub6mmoreka [{OK
"®u3zuka aTOMHOTO sA7Ipa U https://m.edsoo.ru/905c5ce0
3JIeMEHTapHbBIX YacTuil"
PesepBubiit ypok. O600mIeHne 1
P P . bubnuorexa [JOK
170 CHUCTEeMaTH3alMs 3HaHUH 10 TeMe 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHl acTpOo(U3UKHI
OBIIEE KOJIMYECTBO YACOB I10
i 170 4 16

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
NPOLECCA

OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* Ousuka, 11 xmacc/ Msakumes I.JI., ByxoBueB b.b., Uapyrun B.M. mnop
penakiueit IlapdpentbeBoit H.A., AkmuonepHoe o6miectBo «M3maTenbcTBO
«IIpocsemenue»

* Ouzuka, 10 wmacc/ Msaxumes [.4., byxosueB b.b., Corckuit H.H. mnon
penakiueit IlapdpentbeBoit H.A., AkmuonepHoe o6miectBo «M3maTenbcTBO
«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

e [ennenmreitd JI.O. ®u3uka. 10 xnacc. B 3 4.
Y. 1.2 VYyebuux pns 0011e00pa3oBareNbHbIX YupexaeHuid (0a30BbI U
yriyOnenusit ypoBuu) / JI.O.I'ennenmreitn, FO.W. luk, nox pen. Opnosa. - M.:
Muemo3suna, 2020. I'enpenmreiin J1.O. dusuka. 10 kmacc.
Y. 3. 3amaunuk qnsa oOmieoOpazoBaTeNbHBIX  yupexaeHuil (0a30BbIi U
yrinyonenusii ypoBuu) JI.O.I'ennenmreitn, JI.A. Kupuk, .M. T'enbdrar, MN.1O.
Henames. - M.: Muemo3sunna, 2020.

e BonkoB B.A. Iloypounsie paszpaborku mno ¢usuke. Dusuka-10 M.:
BAKO.2007.

e BomkoB B.A. TIloypounsie pa3pabotku 1o ¢usuke. Pusmka-11 M.:
BAKO.2007.

e Mapkuna I.B. I[Toypounsie mnansl. ®usnka-11 Bonrorpaa: Yuurtens. 2005

e Mapkuna I'.B. [Toypounsie mnansl. @usnka-10 Boarorpan: Yuurens. 2005

e MokpoBa N.UN. Iloypounsie mnanbl. @usuka-10 q.l, 4.ll, 4.lll Bonrorpan:
VYuurens-ACT. 2004

e O6mukoBa H.M. Tloypounwsie mnanel. ®dusmka-11 u.l, 4.ll Boarorpan.:
Kopudetii . 2005

o PrivreBud A.Il. CoopHuk 3amau o pusuke: Uszn-e 10-e, crepeorunnoe. —
M.: Ipoda, 2006.

e Crenanosal .H. COopnuk 3a7a4 o ¢usuke: U3a-e 5-e, nononnennoe. — M.:
ITpoceemienue, 2006

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETU
HUHTEPHET

https://school.infourok.ru/videouroki?predmet=fizika
https://resh.edu.ru/tv-program/archive/11/28
http://class-fizika.ru/10-klass/vul0.html
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