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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 10 (¢uU3MKE Ha YpPOBHE CpeaHEro ooOIero o0pa3oBaHuUs
pa3paboTaHa Ha OCHOBE TOJIOKEHHWW U TPEOOBAHMM K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3zoBarelibHOM TporpaMmsl, pezctaBieHHbix B DI'OC COO, a Takxke
c yuérom ¢enepanbHoit paboueld mporpammbl BocnuTanus W KoHueniuu
npernoaaBanus yaeOHoro npenmera «Ousnka» B 00pa3zoBaTeIbHBIX OPTaHU3AIUSIX
Poccutiickoii @enepalinu, peain3yoimx 0CHOBHbIE 00pa30BaTebHbIE POTPAMMBL.

[Iporpamma no usuke onpeaenser 00s3aTeIbHOE MPEAMETHOE COIEPKAHIIE,
YCTaHABJIMBACT PEKOMEHYEMYIO TIOCIICAOBATEIIbHOCTh U3YUCHUS TEM U Pa3JieiioB
y4eO0HOTro TpenMeTa ¢ Y4ETOM MEKIPEIMETHBIX ¥ BHYTPHUIPEAMETHBIX CBSI3EH,
JOTUKK y4eOHOro TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEH OO0YYarOIMXCS.
[lporpamma mo ¢u3uke Aa€r MpeACTaBICHHUE O IESIX, COJACp>KaHUM, OOIei
cTpareru OOyd4eHMs, BOCIHWTAHHMS W Pa3BUTUSA OOYYAIONIMXCS CpPEACTBaMHU
yaeOHoro npeaMera « Duzuka» Ha yriry0JIEHHOM YpOBHE.

N3yuenne kypca (U3WKH yriyOJEHHOTO YPOBHS TMO3BOJIICT PEaM30BaTh
3a/1a4u Mpo(ecCuoHATLHON OPUEHTAIIMH, HAIIPABJICHO HA CO3JaHHE YCIOBUM I
MPOSIBJICHHUS] CBOUX HWHTEIUIEKTYaJbHBIX W TBOPUECKUX CIMOCOOHOCTEH KaXKIhM
00yJarmuMcs, KOTOpPbIE HEOOXOAMMBI ISl TPOJOJDKEHUS O0Opa3oBaHUS B
opraHm3anusaXx MpodecCHoOHANbHOr0 00pa3oBaHUSA IO Pa3IMYHBIM  (DPU3UKO -
TEXHUYECKUM U MHKEHEPHBIM CIICIUATLHOCTSIM.

B nporpamme o ¢puzuke onpenensorces miaHupyeMble pe3yabTaThl OCBOCHHS
Kypca (U3UKH Ha YPOBHE CpEIHEro oOIero o0pa30BaHUS: JIMYHOCTHBIE,
MeTanpeaMeTHbIe, TpenaMeTHele (Ha  yrnyonéHHoMm — ypoBHe).  Hayduno-
METOJ0JOTHYECKOM OCHOBOHW g pa3paboTKH TpeOOBaHWN K JMIHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJbTaraM OOYyYalolMXCs, OCBOMBIIHX
nporpammy o (pu3uKe Ha ypoBHE cpeHero oo1ero o0pazoBaHus Ha yriryOJIEHHOM
YPOBHE, SIBJSIETCS CUCTEMHO-ESTeTbHOCTHBIN MOAXO0.

[Iporpamma o puzmke BKIIOYALT:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha YTIYyOJIEHHOM YPOBHE,
B TOM YHUCJI€ IPEIMETHbIE PE3yIbTATHI IO TOJ1aM 00yUYeHHS;

cojeprkanue yueoHoro npeamera « Duznka» no rojgam oOydeHus.

[lporpamma mo ¢u3MKe HMEET NPHUMEPHBIM XapakTep U MOXKET OBbITh
UCII0JIb30BaHA yUUTENSIMU (DU3UKH 11 COCTABJICHHSI CBOMX PAOOUUX TPOTPaAMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
NPEIOCTaBIAECT BO3MOXXHOCTH JUIA PpEAIM3alUU  PA3IUYHBIX METOIMYECKHX
MOJXOJIOB K TMpENoJaBaHui0 (PU3MKKM Ha YrIIyOJEHHOM YpPOBHE MpPH YCIOBUU
COXpaHeHus 00s13aTeNIbHOM YacTH COIepIKaHuUs Kypca.

@dusnka Kak Hayka O HaumOoJiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyMHAs B
KauecTBe y4eOHOTO IpeMeTa B IIKOJIE, BHOCHUT CYILIECTBEHHBIN BKJIAJl B CUCTEMY



3HaHuM 00 okpyxkaromieM mupe. [IkoapHbIN Kypce (GU3UKH — CUCTEMOOOPa3yIOIIHiA
JUIsI €CTeCTBEHHO-HAYYHBIX Y4E€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SIBJICHUW, HM3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbusndyeckoir reorpadmeld M acTpoHOMmHei. Mcmonp30BaHME W aKTHBHOE
npuMeHeHne (U3NUEeCKUX 3HAHUK OMpEeNeNnuio Xapakrep W OypHOE pa3BUTHE
Pa3HOOOpa3HbIX TEXHOJIOT UL B C(hepe SIHEPTETUKU, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJTy4C€HHs HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOWCTBamMu. M3ydenne (uszmku
BHOCHT OCHOBHOM BKJIaJl B (POpMHpOBaHHUE €CTECTBEHHO -HAYYHOU KapTHHBI MHpa
obydJarorerocs, B GopMUpOBaHKE YMEHHIA MPUMEHSATH HAYYHBIN METOJ1 TIO3HAHUS
P BBITIOJIHEHUU UMY YYE€OHBIX UCCIICIOBAHUIM.

B ocHOBy kypca (pu3uku Ha ypOBHE CpEIHEr0 001IEro 00pa3oBaHusl OJI0KEH
PA UIeH, KOTOPbIE MOYXKHO PaCCMaTPUBATh KaK MPUHIIUIBI €r0 TOCTPOCHUS.

Hoea wenocmuocmu. B cOOTBETCTBUM C HEH KypC SIBISIETCS JIOTUYECKH
3aBEPILEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3enoB (PU3MKH, BKIIFOUAET KAaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEl Marepuan Kypca (U3UKU
00beIMHEH BOKpYr ¢u3M4eckux Teopuil. Beayumm B Kypce sBISIETCS
dbopMUpOBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MaTrepuu, BEUIECTBE U
noJie.

Hoea cymanumapuzayuu. E€ peanmzanusi NPEINoJiaracT UCHOJb30BAHUE
TYMaHUTAPHOTO TOTEHIMaNIa (PU3NUECKON HAYKH, OCMBICJIICHHUE CBSI3U Pa3BUTUSL
(bu3uKH C pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHY €CKUMU, HPABC TBEHHBIMU
Y HKOJIOTUYECKUMH ITpoOIeMamu.

Hoea npuknaonoin nanpasnennocmu. Kypc pusuku yriry0JiEHHOTO YPOBHS
MpeAnoaraeT 3HaKOMCTBO C IMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUYECKUX
MPUIOKEHUM U3YYEHHBIX Teopuil M 3akoHOB. IIpu 3TOM paccmarpuBaroTCs Ha
YPOBHE OOIIMX MPEACTABICHUI U COBPEMEHHBbIE TEXHUYECKHE YCTPOUCTBa, U
TEXHOJIOTUH.

Hoea IKkonocuzayuu peanu3yercsi TOCPEACTBOM BBEACHHS 3JIEMEHTOB
COJEpKaHUsA, TMOCBIMIEHHBIX 3KOJOTHUYECKUM MpoOiIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSA3aHBI C PAa3BUTUEM TEXHWKH W TEXHOJIOTHH, a TakKe OOCYXKICHUSI
npo06JieM pallMOHATBHOTO MPUPOIO0IOIB30BAHUS U HIKOJIOTHUECKOM O€30MaCHOCTH.

OcBoenue coaep>kaHus MPOTPaMMBbI TT0 (GU3UKE TOJDKHO OBITh TOCTPOEHO HA
MPUHIIAIIAX CUCTEMHO-IESITEIbHOCTHOTO TToaxoaa. Jyis Gpu3uku peanm3ammsi 3TUx
NPUHIMIOB 0a3upyeTcsl Ha UCTIOIb30BAHUHM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOMIero (akropa ydeOHoro mporecca. s yriayOnéaHoTo
YPOBHS — 3TO CHCTEMa CaMOCTOSITEILHOTO YYEHHUYECKOTO HSKCIEPUMEHTA,
BKJTIOYAIONIETO (PPOHTALHBIC YUYCHHYECKHUE OIBITHI TMPHU HM3YYCHHUH HOBOTO
Marepuaa, JadoparopHbie padoThl U paboThI MpakTukyMa. [Ipu 3TOM BO3MOXKHBI



1Ba crioco0a peanu3anuu GU3NIecKoro npakTuKyma. B mepBoM ciydae mpakTukym
npoBoauTcs MO0 B KoHie 10 m 11 kmaccos, muOO MOCJE MEPBOTO M BTOPOTO
MOJIyTOIMH B K&XJIOM U3 3TUX KilaccoB. Bropoii cmoco0 — 310 uHTerpanus padot
NpaKTUKyMa B CHUCTEMY JJaDOpATOPHBIX pabOT, KOTOPbIE MPOBOJATCS B MPOLIECCE
u3ydeHus: pazzena (temsl). [Ipu sTomM mon paGoTamu NmpakTHUKymMa MOHHUMAETCS
CaMOCTOSATENbHOE HCCIEAOBaHUE, KOTOPOE TMPOBOIUTCS MO PYKOBOJICTBY
CBEPHYTOTr0, 00001IEHHOTO BU/1a 0€3 MOIAroBO MHCTPYKIIUU.

B nmporpammMe mno (Qusuke cucTeMa Y4YEHHYECKOTO HKCIIEPHUMEHTA,
7a00paTOpHBIX padOT U MPAKTUKyMa IMpEACTaBIeHa eIUHBIM IepeuHeM. Breioop
TEMAaTUKU JUIA 3THX BUIOB YUYEHHUECKHX MPAKTUUYECKUX PabOT OCYIIECTBISIETCA
y4acTHUKaMH 00pa3oBaTeNIbHOTO MPOIIecca UCXOAs U3 0COOEHHOCTEN MOYpPOYHOTO
IUIAaHUPOBAaHUS M OCHaleHus kaOuHeta ¢(usuku. Ilpu sToM oOecneunBaercs
OBJIIcHHe OOYYalOIMMHCS YMEHUSIMU TPOBOJUTH MPSMbIE M KOCBEHHBIC
U3MEpEHHsI, UCCIICIOBAHUS 3aBUCUMOCTEN (DPM3MUECKUX BEJMYMH M MOCTAHOBKY
OTIBITOB MO MPOBEPKE NPEIOKEHHBIX TUTIOTES.

Bonbioe BHUMaHMe yIeIseTcs PEeeHNI0 PacUETHBIX U KaueCTBEHHBIX 3a/1a4.
[Ipu 5TOM A1t pacUETHBIX 3a/1a4 IPUOPUTETOM SIBIISTIOTCS 33/1a4H C SIBHO 3a/IaHHON
¥ HESABHO 33/IaHHOM (PU3MUECKON MO/IENbI0, TO3BOJISIONINE IPUMEHSTh U3Y4ICHHbIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaKk M HHTErpUpYsT
NpYMEHEHHE 3HAHWI U3 Pa3HbBIX pa31enoB. J{Jis KaueCTBEeHHBIX 3a/1a4 TPUOPUTETOM
SABISIIOTCSL 3aJlaHusl Ha OOBSICHEHHE/TIPE/ICKa3aHue NPOTEKAHHUS (PU3UIECKUX
SIBJICHUM U MPOLIECCOB B OKPYKAIOIIEH >XKU3HU, TpeOyroIme BrIOOpa hrU3uIeCcKoi
MOJIETIH JIJISl CUTYallu TIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu GI'OC COO k maTepuaabHO-TEXHUYECKOMY
obecnieueHunIo yueOHOro npoiiecca Kypc (pU3UKM yriyOaEHHOTO YPOBHS Ha ypPOBHE
cpenHero o61ero o0pa3oBaHMs JODKEH M3y4aThbCS B YCJIOBHUAX MPEIMETHOTO
kabunera. B kabunere (U3UMKM JOKHO OBITH HE0OXOJMMOE JabopaTopHOE
000py10BaHUE JJIsI BBITIOJIHEHUS YKa3aHHBIX B IPOTPaMMe 1o (PU3UKE y4EeHUIECKHIX
OTIBITOB, JJAOOPATOPHBIX PA0OT U PadOT MPAKTUKYMA, a TAKXKE IEMOHCTPALMOHHOE
000pyI0BaHUE.

JleMoHCcTpalmMoHHOE 00O0OpyaoBaHKe (HOPMHUPYETCS B COOTBETCTBHH C
NPUHIAIIOM MUHUMAJIbHOW JIOCTAaTOYHOCTH W  OOECIICUYMBACT TOCTAHOBKY
NEPEYUCIICHHBIX B MpOrpaMMe MO (U3HWKE KIFOYEBBIX JIEMOHCTPAIUA IS
UCCJICIOBAaHUSI M3YYaeMbIX SBJICHHWA W  MPOIECCOB, OJMIMUPUYCCKUX M
byHIaMEHTATLHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe oOOpynoOBaHWE I YYEHHYECKUX TMPAKTHYECKUX pPadoT
dbopmupyercs B BUAE TEMAaTHUECKUX KOMIUIEKTOB U OOECIIEUMBACTCS B pacuére
OJIHOTO KOMIUIGKTa Ha JBYX oOydaronmxcs. TeMaThueckne KOMIUICKTHI
7a00paTopHOTr0 0OOPYMOBaHUS JOJDKHBI OBITH TMOCTPOEHBI HAa KOMILICKCHOM



UCIIOJIb30BAaHUH AQHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJI€ IIU(PPOBHIX Ta00OPATOPHIA.

OCHOBHBIMU LIETAMH U3y4eHUs GU3UKU B 00111eM 00pa30BaHUU SBIISTIOTCS

dbopMHpoBaHUEe HHTEpECa M CTPEMJICHHS OOYYaloluXCs K HaydYHOMY
U3YYEHUIO MPUPOJABI, pPa3BUTHE HX HHTCIUIEKTYaAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE MO3HAHUSA U (POPMUPOBAHUE
UCCJIEI0BATENbCKOT O OTHOUIEHHUS K OKPYKAOILUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHUs] OCHOB
CTpOEHUS MaTepuu U (PyHAaMEHTATIbHBIX 3aKOHOB (PU3UKH;

dhopMHpoBaHUE YMEHUI 00BSCHSTH SIBJICHUS C UCIIOJIb30BaHUEM (DU3UYECKUX
3HAHWM U HAy4YHBIX J10KA3aTEIbCTB;

(GbopMUpOBaHUE MPEACTABICHUN O POJU (PUMKHU [JI1 Pa3BUTUS JIPYTuX
€CTECTBEHHbIX HAYK, TEXHUKH U TEXHOJIOTHUH;

pa3BUTUE  TMPEJCTABICHUNA O BO3MOXHBIX  cdepax Oymyiein
npo¢eCCUOHANBHON JEATENbHOCTH, CBSA3aHHBIX C (PU3MKOW, MOArOTOBKA K
JanbHeWeMy 0Oy4eHHIO B ’TOM HalpaBJICHUH.

JlocTmkeHne 3TUX 1eeld 00ecrneyrnBaeTCs PEUICHUEM CIIEAYIOIMX 3a/a4 B
npolecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHEro 0011ero 00pa3oBaHus:

NpUOOpETEHNE CUCTEMbI 3HAHUN 00 001X (PU3NYECKUX 3aKOHO MEPHOCTIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJIEKYJSIPHYIO  (U3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

dbopMupoBaHUE YMEHUN NMPUMEHATh TEOPETUUECKUE 3HAHUS 1JIs1 00BsICHEHUS
bu3nuecKkux SIBICHUA B MPUPOJE M IJISi MPUHATHUS MPAKTUUECKUX DPEIICHU B
NOBCETHEBHOM )KU3HU;

OCBOEHHE CTTIOCOOOB PeIICHUS pa3IMUHbIX 331a4 C IBHO 331aHHON (PU3UY eCKOM
MOJIENbIO, 3a/1a4, MOJPa3zyMEBAIOLUMX CAMOCTOSITEIbHOE CO3/1aHue (pU3ndeckon
MOJIENIM, aJCKBAaTHOM YCJIOBHUSM 3a37aud, B TOM YHCJE 337a4 HHXKEHEPHOIO
XapakTepa,

NOHUMaHUEe (U3NUYECKUX OCHOB M TMPUHUMUIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUUECKUX MIPOIIECCOB, UX BIMSHUSA HA OKPYKAIOIILYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS W TPOBEICHUS
bu3nuecKkux OKCIEPUMEHTOB, aHadM3a MW HUHTepHpeTanuu  uHGOpPMAaIUH,
OTIpe/IeIeHNs JOCTOBEPHOCTH MOJIy4YEHHOTO pe3yibTara,;

CO3/1aHM€ YCJIOBUH /I Pa3BUTUS YMEHUU MPOEKTHO-HCCJIIEI0BATENbCKOM,
TBOPYECKOU JAEATEIIbHOCTH;

pa3BuTHE UHTEpeca K chepam npodeccuoHanbHOM ASSITENLHOCTH, CBA3aHHOM
¢ GUBUKOM.



B cootBerctBun ¢ tpeboBanusiMu GI'OC COO yrinyOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenmera «®dusuka» Ha ypOBHE CpEAHEro OOLIEro
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOUMMMUCS, T[UIAHUPYIOIMIMMHU TPOJI0DKEHUE
00pa30BaHus MO CIEIUATLHOCTIM (PU3UKO -TEXHUUECKOTO PO PHIIS.

Ha uzyuenue ¢puzuku (yriyOnEHHBIA YpOBEHb) HA YPOBHE CPEIHEr0 0011Iero
oopazoBanust otBouTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 4acoB B HEAEINIO),
B 11 kiacce — 170 yacoB (5 4acoB B HEAEIIO).

[lpennaraemeiii B mporpamme mo (usuke mepedeHb JabopaTOpPHBIX U
NPAKTUYECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUUTENb [ENacT BbIOOP
npoBe/leHUs] JTaOOpPaTOPHBIX pPabOT M OMBITOB C YU4E€TOM MHIUBUAYAIbHBIX
0COOEeHHOCTEN 00YyYarOIIUXCS.



COLEPKXAHUE ObYYEHUA
10 KJIACC

Pa3pnenl. HayuyHbiii MeTOX HO3HAHMSA IPUPOBI.

®uzuka — pyHnameHTanbHas Hayka o npupoje. Haydusiiit MeTo MO3HAHUS U METO/IbI
UCCIIeT0BaHMs (PU3NUECKUX SBJICHUM.

DKCHepUMEHT U TeOpusl B IpoLiecce Mo3HaHus npupoabl. Habmonenue u sxcrepumMent
B (pH3UKe.

Cnoco06b1 u3MepeHns (PU3NUEeCKUX BETMYKH (aHATOTOBBIEC U IU(POBBIC U3 MEPHUTEIbHbBIC
npUOOPbI, KOMIIbIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[lorpemuocTn n3Mepennii Gpu3nuecKux BenurH (a0COIOTHAS U OTHOCUTEbHAS ).

Mo ienrpoBanue pU3NYECKUX SIBJICHUN U MPOLIECCOB (MarepualibHasi TOUKa, a0COJIFOTHO
TBEPAOE TENO, HJCaNbHAsA >KUIKOCTh, WUJCAIbHBIA Tra3, TOYEUHbIM 3apspa). ['unoresa.
Pr3nyecKui 3aK0H, TPaHULIBI €70 NpUMEHUMOCTH. Puznueckas Teopusl.

Poss u mecto (u3uku B popMUPOBaHUM COBPEMEHHON HAayyHOW KapTHHBI MHUPA, B
IIPAKTUYECKOM AESATEIbHOCTH JIFOIEH.

Yuenuueckuii 3xcnepumenm, nadvopamopnvie padomvt, npaKmuKym.

M3mepeHue cuiibl TOKa W HANPSOKEHUS B IENMHM TMOCTOSTHHOTO TOKA IMPU HOMOUIM
AHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIILHBIX TPUOOPOB.

3HaKoMCcTBO ¢ nudpoBoit Tadboparopueii mo pusuke. [Ipumepsl u3MepeHus: puanyecKux
BEJIMYMH MPU MOMOIIM KOMIIBIOTEPHBIX TaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro ABMKeHHs. Cucrema
OTCUETa.

[Ipsimast u 0OpaTHas 3a]a4u MEXaHUKHU.

Pannyc-Bektop marepualibHOW TOYKH, €r0 MPOEKIMH HAa OCHU CHUCTEMbI KOOPJIMHAT.
Tpaexkropus.

[lepemerienne, cKOpOCTh (CpenHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHUE
MaTepUaibHOM TOUKH, UX MPOEKLIMU HAa OCU CUCTEMBI KOOpinHAT. CII0KEeHNE epeMEIeHUH 1
CJIOYKEHHE CKOPOCTEM.

PaBHOMEpHOE U PpPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [IBIJKEHHE. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHUSI Y ITyTH MAaTEPUATbHON TOYKUA OT BPEMEHU U UX Tpa(uKH.

CBobOoaHoe najieHne. Y CKopeHrue cBOOOTHOrO najieHust. [IBrxkeHune Tena, OpoIeHHOro
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJMHAT, CKOPOCTH U YCKOPEHHUSI MaTepHUaIbHOM
TOYKHU OT BPEMEHU U UX TpaPUKH.

KpuBonuHeitHoe ABM>XeHUE. JBUKEHNE MAaTEPUATTLHO i TOUKH IO OKPYKHOCTH. YTJIOBas
U TuHeHas cKkopocTh. [leproa nyactota obparenuns. LleaTpocTpemMuTtenbHOE (HOpMaITLHOE),
KacarelbHOE (TaHTeHIIMATIbHOE) U MOJTHOE YCKOPEHNUE MaTepHaTbHOM TOUKH.



TexHnuueckne yCTpOWCTBA M TEXHOJOTHYECKUE IPOLECCHI: CIIMIOMETP, IBUKEHUE
CHapsI10B, LIEMTHbIE, IIeCTePEHYATIC U PEMEHHBIE Iepeadn, CKOPOCTHBIE TU(THI.

Hemoncmpauuu.

Mogenb cucTemMbl OTCUETA, MILTFOCTPALNS KHHEMATHYECKUX XapAKTEPUCTUK JIBUKEHUS.

CnocoObl ucce10BaHus IBUKEHUIA.

WMnmocTtpanust peaenbHoro nepexoa i i3MEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeoOGpazoBanue IBIKEHUH C UCTIOIH30BAHUEM MEXaHI3MOB.

[lagenue Ten B BO31yXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmonenue nBmxenus Tena, OpOLUIEHHOT 0 MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hanpasnenne CKOpOCTH IPU JIBUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOpOCTH B PEYKTOPE.

CpaBHEHHUE ITyTEM, TPACKTOPHI, CKOPOCTEN IBUKEHHUS OJHOTO U TOT'O K€ TENA B PA3HBIX
CUCTEMAaX OTCYETA.

Yuenuueckuii sxcnepumenm, nadvopamopnie padomvt, npaKmuKym.

N3yyeHne HepaBHOMEPHOTO JBUKEHHUSI C LENBIO OMPEAEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHHs IpU MPSAMOJMHEWHOM PAaBHOYCKOPEHHOM JIBHOKEHUM IIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBU>KCHHH.

M3mepenue yckopeHusi CBOOOJHOro majeHusi (PEKOMEHJAOBAHO HCIIOJIb30BaHHE
1udpoBoii TabopaTopum).

N3yuenne nBM>XKeHUs Tena, OpOIIEHHOT0 TOpU30HTaNbHO. [IpoBepka runoTe3bl 0 npsmoit
IPOIMOPLUHOHATIBHON 3aBUCUMOCTH MEKY TAITbHOCTBIO MOJIETA U HAYAIIBHOM CKOPOCTBIO TEJIA.
N3yyeHune ABUKEHUS TeNa M0 OKPYKHOCTH C MOCTOSTHHOM 110 MOTYJIEO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHOJia OOpalieHuss KOHMYECKOTO MAasATHHUKA OT €ro
apameTpOB.

Tema 2. lunamuxa.

IlepBbiii  3akoH  Hprorona. MuepumanbHble  cuctembl  oTrcyéra. IIpuHnmn
oTHOcUTenbHOCTH ["anunes. HemnepuuanbHble cUCTEMBI 0TCUETa (ONpeesieHUE, PUMEPHI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuu Cuil.

Bropoi 3akoH HproTOHA 111 MarepraabHOU TOYKH.

Tpernii 3akoH HproTOHA 17151 MaTEpUaANbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTAIMOHHON U MTHEPTHOM MACCBI.

Cuna TsKeCTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO TAJCHHS OT BBICOTHI HAaJ
MOBEPXHOCTHIO IUIAHETHI U OT reorpaduueckoil mmpoThl. JBukKeHHEe HEOECHBIX TET U HUX
ciyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMudeckas CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBMKYILIEr0csi ¢ yCKOPEHHEM.

Cuna tpenusi. Cyxoe tpenue. Cwia TpeHHUS CKOJIBKEHUS W CUja TPEHHS TOKOSL
Koaddumment tpennsi. Cuna conpoTUBIICHUS MPU ABUKEHUU TeJIa B )KUJIKOCTH WJIM rase, eé
3aBUCUMOCTbD OT CKOPOCTH OTHOCUTENBHOTO JBHKEHHUS.



Hasnenue. I'ugpocratnueckoe napienue. Cuna Apxumena.

TexHnueckne yCTpOMCTBA M TEXHOJOTMUECKHUE IIPOLECCHI: NOJIIMITHUKY, JIBUXECHHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOmtonenune NBM>KEHUS TEN B MHEPLMATIbHBIX U HEMHEPIIMATIBHBIX CUCTEMAaX OTCUETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenue AByX HMIMHAPOB WM IIAPOB PA3HOW MACCHI C OJMHAKOBBIM YCKOPEHHEM
OTHOCHTENBHO HEMHEPIIUAIIBHOU CUCTEMBI OTCUYETA.

CpaBHeHuE PaBHOECHUCTBYIOLIEH IIPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEIECHUEM MaCChl
TEJa Ha €r0 YCKOPEHUE B MHEPLMAIbHOM CUCTEME OTCYETA.

PaBeHCTBO cui1, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJEHCTBUS TEIL

N3Mepenne macc no B3auMo/IEVCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM OABEME U TIAJICHUM.

[leHTpOOE)KHBIE MEXAaHU3MBI.

CpaBHeHUE CWII TPEHHUS TTOKOS, KAYECHUS U CKOJIbKEHUS.

Yuenuueckuii 3xkcnepumenm, nadopamopuwie padom i, npaKmuKym.

N3mepenue paBHOAECHCTBYIONIEH CUII IPU IBMKEHUN OpyCKa IO HAKJIOHHOM TUIOCKOCTH.

[IpoBepka runoTe3pl O HE3ABUCUMOCTU BPEMEHHM ABMKEHHUS OpycKa MO0 HAKIOHHOW
IUIOCKOCTH HA 3aIaHHOE PaCCTOSTHUE OT €r0 MacCHhl.

Hccnenosanne 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U PE3NHOBOM
obOpasiie, oT ux aedopmarum.

N3ydenue OBUKEHUS CHUCTEMBI T€Jl, CBSI3aHHBIX HUTBHIO, NEPEKUHYTON Yepe3 JIErKUu
OJIOK.

N3mepenne koddduimenTa TpeHUS 1O BEJIMYMUHE YIJIOBOrO0 Kod(duimeHTta
3aBUCUMOCTH F,(N).

HccnenoBanue nABMKEHHS Opycka IO HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
K03(hHULIMEHTOM TpEHHUS.

N3yyeHue ABUKEHNA I'Py3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpA0€E TeNo. [locTynaTensHoe 1 BpalarenbHOe ABUKEHUE TBEPI0TO Tea.
MOMEHT CHJTbI OTHOCHUTENBHO OCH BpateHus. [lnedo cuitbl. ClokeHHne Crl, NPUIOKEHHBIX K
TBEpAOMY Teiy. LleHTp TsxecTu Tena.

YcnoBus paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HEYCTOMUHMBOE, O€3pa3IMUHOE paBHOBECHE.

TexHnueckrne yCTpOMCTBA M TEXHOJOTUYECKHUE MTPOLIECCHI: KPOHIUTENH, CTPOUTEIIbHBIN
KpaH, per€ryarbie KOHCTPYKIIUY.

Hemoncmpauuu.

YcnoBus paBHOBECHS.



Bunbl paBHOBECHS.

Yuenuueckuii 3xkcnepumenm, nadopamopnvie padom i, npaKmuKym.

Hccnenosanne ycioBUM paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO0 OCh BPALLCHHUS.

KoHcTpynpoBaHuE KpOHIITEHHOB U PACUET CUIT yIIPYTOCTH.

N3yyeHnne ycTOMYMBOCTH TBEPIOTO TEJA, UMEIOILETO IUIOIIAAb OTIOPHI.

Tema 4. 3aKkonvl coxpanenus 6 mexanuke.

Nmrysiec MaTepualbHOM TOYKHM, CUCTEMBI MaTEPUANIbHBIX TOYEK. LIeHTp mMacc cucTemsl
MarepHualIbHBIX TOYEK. Teopema 0 ABUKEHUH LICHTPA Macc.

Nmrtynibe cuiibl 1 U3BMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHECHHMSI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

MomeHT umIysibca MarepualbHOM TOYKM. IIpencraBieHuME O COXPAHEHWH MOMEHTA
UMITYJIbCA B UEHTPAIBHBIX MOJISX.

Pabora cuibl Ha MajloM M HA KOHEYHOM TepeMenieHuu. ['paduueckoe npencTaBieHUe
pabOThI CUJIBI.

MOoUHOCTH CHJIBI.

Kunernueckas sneprust MatepuanbHoOil Touku. Teopema 00 U3MEHEHNH KUHETHYECKON
DHEPTUU MATEPUAIIBHON TOYKH.

[loTeHMabHBIE ¥ HENOTEHUHANIbHBIE CWIIbL. [ loTeHnmManbHas sneprus. [ loteHnnansHas
SHEprus ynpyro n1eGopMupoBaHHOM NpyxkuHbIL. [loTeHIIManbHAas S3HEPT U TeNa B OJHOPOJTHOM
rpaBUTAlMOHHOM MoJie. [loTeHunanbpHas sHEPTUs Tella B TPaBUTALMOHHOM I10JI€ O THOPOIHOIO
niapa (BHyTpH U BHE 11apa). Bropas kocMuueckast CKopocTb. TpeThst KocMHUUYECKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUAIBLHBIX CUJI C U3MEHEHUEM MEXaHUUECKON SHEPTHUH CUCTEMBI
TeNl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymwm 1 uaeanbHOM KUJAKOCTU KakK CIIEACTBHE 3aKOHA COXPaHEHUs
MEXAHUYECKOW SJHEPTUH.

TexHruuecKne yCTPOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET, BOJOMET,
KOMEP, NPY>KUHHBINA MUCTOJIET, THPOCKOT, PUTYypHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtuBHOEC NBHKEHUE.

N3Mepenre MOITHOCTH CUJIBI.

M3MmeHeHune sHepTruu Tela Mpy COBEPIICHUHU PaOOTHI.

B3anmublie npeBpaleHrs KHHETUYECKON M TOTEHUUAJILHOU YHEPTUM IIPU JIEUCTBUM HA
TEJIO CUJIBI TSHKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUY NPy CBOOOTHOM M ICHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomul, npaKkmukym.

N3mepenne nmnyibca Tejia o TOpMO3HOMY ITYTH.



W3mMepenue Cuitbl TSITd, CKOPOCTH MOJIEIH IEKTPOMOOUIISE 1 MOLTHOCTHU CHUJIBI TSTH.

CpaBHEHNE U3MEHEHHSI UMITYJIbCA TEA C UMITYJIbCOM CHUJIBI.

Hccnenosanne COXpaHEeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOAEHUCTBHM.

N3mepenne KNHETUYECKOM SJHEPT MU TeJla 110 TOPMO3HOMY ITyTH.

CpaBHeHHEe U3MEHEHUS MO TEHIIUAIBHON SHEPTUU MIPYKHUHBI ¢ Pa00TOM CHUIIBI TPEHUSI.

Omnpenenenrie pabOThI CUIIbI TPEHUS MIPU IBMXKEHUH TENa 10 HAKJIOHHOM IJIOCKOCTH.

Pa3nen3. MoJiekyasipHasi (PM3UKA U TEPMOAMHAMUKA.

Tema 1. OcHoebl MONEKYNAPHO-KUHEMUYECKOI M eopU.

OcCHOBHbIE TOJIOKEHUS MOJEKyIsApHO-KuHeTndecko teopun (MKT), ux omnbiTHOE
o6ocHoBanue. J{uddysus. bpoyHoBckoe nBrkeHne. XapakTep IBMKCHUS U B3aUMOICHC TBUS
4yacTul] BelecTBa. MoOJENM CTPOEHUsl ra3oB, KUIAKOCTEW U TBEPABIX Te€N M OObSICHEHHE
CBOMCTB BEIIECTBA HAa OCHOBE 3TUX MoJened. Macca M pa3Mepbl MOJIEKYN (aTOMOB).
KomnuectBo BemectBa. [locTosinnas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u criocoOsl e€ n3mepenus. lllkana temneparyp
Llenbcus.

Mopenp uaealbHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU: YACTHIBI Taza
JBWXKYTCS XaOTUYECKH Y HE B3aUMOICUCTBYIOT IPYT C IPYTOM.

["a3oBbIe 3akoHBI. YpaBHeHUe MeHneneeBa—Knanelipona. AOcostoTHas TeMiieparypa
(mxana temmneparyp KenbBuna). 3akon [lanbtona. M3omponecchl B uacabHOM Tra3e ¢
NOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mpencTaBieHUE H3OMPOLIECCOB:
U30TepMa, U30X0pa, n3odapa.

CBsA3b MEXAYy JaBICHUEM M CPEIHEH KUHETUYECKOM SHEPrUEr MNOCTYNATEIbHOIO
TEIJIOBOTO JBMKEHHSI MOJIEKYJI HAEaIbHOTO Ta3a (OCHOBHOE ypaBHEHUE MOJIEKYJSPHO-
KUHETUYECKOHW TEOPUH UICATHHOTO Ta3a).

CBsi3p  aOCONIOTHOM TeMmmeparypbl TEPMOJMHAMUYECKON CHUCTEMBI CO CpeHel
KHMHETUYECKOM 3HEPTUEH IMOCTYIATEIbHOTO TEIJIOBOTO JIBUKEHUS €€ YaCTHULL.

TexHnyeckne yCTpOMCTBA M TEXHOJOTUYECKHE MPOILECCHI: TEPMOMETpP, Oapomerp,
NOJTy4E€HUE HAHOMATEPHUATIOB.

Jemoncmpayuu.

Mopenmu nBHKEHHS 4aCTUL BEILIECTBA.

Mopenbs 6pOyHOBCKOTO JIBHXKCHHS.

Buneopoink ¢ 3anuchio peabHOro OpOyHOBCKOTO JBUKEHHUS.

Huddy3us KuakocTei.

Moaens onbita HTepHa.

[IpuTskeHHE MOJIEKYIL.

Mopenu KpUCTaNTIMYECKUX PEIIETOK.

HaOmtonenue u ucciegoBaHue U30MpoIECCOB.

Yuenuueckuii 3xcnepumenm, nabopamopnvie padomwt, npaKmuxym.



HccnenoBanue mpoiiecca yCTaHOBJICHUS! TEIJIOBOTO PABHOBECHS MPU TEIJIOOOMEHE
MEXIY TOpAYE U XOJI0JTHOU BOJOM.

N3ydyeHne M30TEpMUYECKOro npoiecca (PEKOMEHI0BAaHO HCMOJb30BaHUE LIU(PPOBOI
JabopaTopun).

N3yuyeHune n30X0pHOTro npolecca.

N3yuenue nzobapHoOTO Ipoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennosvie mauiuHbl.

Tepmonunamuueckas (TJ[) cuctema. 3agaHue  BHENIHMX  YCJIOBUM Ui
TEPMOJAVHAMHUYECKONW CHUCTEeMbl. BHemmnue u BHyTpeHHME napamerpsl. Ilapamerpsr
TEPMOJMHAMUYECKOM CHUCTEMbl KaK CpPEIHUE 3HAUYCHUS BEJIUYMH, OMHUCHIBAIOIIUX €€
COCTOSIHHE HA MUKPOCKOTTMYECKOM YPOBHE.

Hynesoe SEREN TEPMOJIUHAMUKHU. Camonpou3BoJIbHAS penakcanus
TEPMOJUHAMUY €CKOM CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mojens uaeabHOTO Ta3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHUH: ypaBHEHUE
MenneneeBa—KnanelipoHna v BeIpakeHUE JIJ1s1 BHYTPEHHEN SHEPTUU. Y CIIOBUSI IPUMEHUMOCTH
ATOW MOJeNU: HHU3Kas KOHIICHTpAllUS YacTull, BHICOKHE TeMIiepaTypbl. BoipaxkeHue ms
BHYTPEHHEH SHEPTUr 0THOATOMHOTO UCAILHOTO rasa.

KBazucrtaruyeckue u HeCTaTUYECKUE MPOIIECCHI.

DnemenTapHas paboTa B TepMoJuHaMuKe. Berunciienue padoTel 1o rpaduky mpoiecca
Ha pV-auarpamme.

Temnonepenaya kak croco0 M3MEHEHUs] BHYTPEHHEW SHEPTUU TEPMOIMHAMMUYECKOU
cHUCTeMbI 0€3 coBepiieHus paboThl. KOHBEKIINS, TETIIONPOBOHOCTb, M3Ty4EHHUE.

KomnmuectBo Temnotsl. TemnoéMKOCTh Tenma. YIenbHas U MOJISIpHas TEIIOEMKOCTH
BEIllECTBA. YpaBHeHUE Maitepa. YaenbHas TEmioTa CropaHus TormBa. Pacuér komuecTsa
TEIUIOTHI pH Terutonepenaayde. [lousatue 00 aguadbaTHOM Mporiecce.

[lepBbIii 3aKk0H TepMOAUHAMUKHU. BHyTpeHHss sHepTusi. KoJmuecTBO TEIIOTH U padoTa
KaK Mepbl I3MEHEHUSI BHYTPEHHEU SHEPTUU TEPMOIMHAMHUYECKON CUCTEMBI.

Bropo#i 3akoH TepMOJWHAMUKH JUII PABHOBECHBIX MPOIECCOB: Uepe3 3aJ[aHHOE
PaBHOBECHOE COCTOSIHUE TEPMOTMHAMUYECKON CUCTEMBI IPOXOIUT €IMHCTBEHHAS aauabdara.
AOcommoTHas Temmieparypa.

Bropoii 3ak0H TepMO IUHAMUKY J1JII HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO Iepearh
TEIUIOTy OT OoJiee XOJOJHOTO Tena K Oosiee Harpetomy 0e3 kommeHcaruu (Kmaysmyc).
Heo6paTumocTh mpup o THBIX MPOIIECCOB.

[TpuHMnb! 1eicTBUs TemoBbIX MammH. KIT/I.

MakcumansHoe 3Hauenne KITJI. Iuxn Kapno.

DKOJIOTUYECKHE AaCTEeKThl HWCIOJb30BaHHUS TEIUIOBBIX JBUTarene. TemmoBoe
3arps3HEHUE OKPYIKAIOIIEH CPE/IbI.



TexHnueckne yCTpOUCTBA M TEXHOJIOT Y €CKUE IPOLECCHI: XOJI0 IWIbHUK, KOHIUIIMOHED,
IU3eIbHBIA U KapOIOpaTOpHBIN NBUraTend, mapoBas TypOWHA, MOJYYEHHE CBEPXHU3KHX
TEMIIEPATyp, YTWIM3ALUs «TEIJIOBBIX» OTXOJOB C HCIIOJB30BAHMEM TEIUIOBOTO HACOCA,
yTUIM3alrs OMOOPTraHNYeCKOTO TOTUIMBA AJISl BBIPAOOTKH «TEIJIOBOM» U ANEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenune TeMiiepaTypbl Ipu aAnadaTHyeCcKOM pacIMpEHUN.

Bo3nymnHoe orauso.

CpaBHeHuE yIeNbHBIX TEIUIOEMKOCTEN BEILIECTB.

CnocoObl UI3MEHEHUS BHYTPEHHEN SHEPTUM.

HccnenoBanue annadbaTHOro mpolecca.

KoMIproTepHbIe MOIEM TEIUIOBBIX JIBUTATEIIEH.

Yuenuueckuii 3xkcnepumenm, nadopamopnvie padom i, npaKmuKym.

N3mepenue yaenbHOM TeoEMKOCTH.

Hccnenosanne npouecca 0CTbIBaHUS BEILIECTBA.

HccnenoBanue annadaTHOTro mpoliecca.

N3y4yeHue B3auMOCBA3U SJHEPTUHA MEKMOJIEKYJIIPHOT O B3aUMOIEUCTBUSA U TEMIIEPATYPbI
KUIICHUS )KUIKOCTEN.

Tema 3. Azpezammuvie cocmoanusn eeuiecmea. Daszoewvie nepexoowl.

[lapooOpa3zoBanue u koHAeHcauus. McmapeHue u KureHWe. YJenbHasg TemoTa
napooOpa3oBaHus.

HacpiieHHble M HEHAchIIEHHBIE Mapbl. KauecTBEHHas 3aBUCUMOCTh IUIOTHOCTU M
JIaBJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACBIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHUS OT JIABJICHUS B KUIKOCTH.

BraxuocTs Bo31yxa. AOCOIOTHAS U OTHOCUTENbHAS BJIAXKHOCTb.

Teépnoe Tteno. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHSI CBOWCTB
KpuctaoB. [naBnenue u kpuctaumzanus. Y aenbHas TeroTta miasienus. Cyoiumanus.

Hedopmarnu tBEpAOTO Tena. PacTsxkenue u cxarue. Casur. Moayne FOwra. [penen
yIpyTux AeQopMaliui.

TemnoBoe pacupeHue )KUAKOCTeN U TBEPIBIX Tel, 00bEMHOE U IMHEMHOE pacIIupEHIE.
AHTrapMOHH3M TETJIOBBIX KOJI€0aHU I YaCTUI] BEIIECTBA KaK MPUYHUHA TEIJIOBOTO PACIINPEHUSI
Tel (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3zoBbIX epexogax.

YpaBHeHue TemioBoro danaHca.

[loBepxnoctHoe  HarsikeHwe.  KoapduimeHT  MOBEpXHOCTHOTO  HATSHKCHUS.
Kanumnsipuelie saBnenus. Jlapienre noja UCKpUBIEHHONW OBEPXHOCTHIO )KUAKOCTH. Dopmyra
Jlarnaca.

TexHHuuecknue yCTPOWCTBA M TEXHOJIOTHUYECKHE MPOLECCHI: JKHUIKUE KPUCTAUIbI,
COBpPEMEHHBIE MaTEPHAIIBI.

Hemoncmpauuu.



TernoBoe pacmMpeHue.

CBoiiCTBa HACBIILIEHHBIX [TAPOB.

Kunienne. Kurienne npu noHMKEHHOM J1aBJICHUU.

M3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUILHBIMU TJIEHKAMHU.

CmauuBaHue.

KanwsipHble sIBICHUS.

Mo geny HeHbIOTOHOBCKOM JKUJIKOCTH.

CnocoObl U3MepEeHUs BIAKHOCTH.

HccnenoBanne HarpeBaHys ¥ IUIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Bunel nedopmariuii.

Habmonenue maneix nedopmaruii.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padom vt, npaAKmuKym.

N3ydenune 3akOHOMEPHOCTEN NCTIap EHUS )KUIKOCTEM.

N3MmepeHne yaenbHOM TEMIOThI IJIaBJICHUS JIb1A.

N3y4yeHue CBOMCTB HACBIIIEHHBIX ApOB.

N3mepenue adCcoIIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MAacChl MAPOB B MOMEILECHHH.

N3mepenue korpduimeHTa moBEpXHOCTHOTO HATSIKEHHUS.

N3mepenne moayns FOura.

HccnenoBanue 3aBUCUMOCTHU AepopMaliid pe3MHOBOTO 00pa3lia OT MPHUIIOKEHHOM K
HEMY CUJIBI.

Pa3znend4. JiekTpoauHaMuka.

Tema 1. Inekmpuueckoe noe.

DulekTpr3anys Tell U €€ NPOsIBICHUA. DIEKTPUUECKUN 3apsij. J[Ba BUIa JJIEKTPUYECKUX
3apsaa0B. [IpOBOIHUKY, AUAIEKTPUKA U TOJYNPOBOAHUKHA. DJIEMEHTAPHBIN ANEKTPUYECKUI
3apsa. 3aKOH COXPaHEHUS AJIEKTPUUYECKOTO 3apsiia.

BzanmoperictBue 3apsanoB. Toueunsle 3apsanl. 3akoH Kynona.

Dunektpryeckoe noJie. Ero ieiicTBre Ha SJEKTPUIECKUE 3apsibl.

Hanpsoxk€anocts anektpuueckoro mnotisi. [IpoOubiit 3apsan. JluHum HampsKEHHOCTH
ANEKTPUUECKOTO MoJIs1. O THOPOIHOE IIEKTPUYECKOE MOJIE.

[ToTeHIMATLHOCTB 3JIEKTPOCTATUYECKOTO MOJISI. Pa3HOCTh MOTEHIIMATIOB M HAIPSIKEHUE.
[loTeHnmanbHass  3Heprust  3apsjga B JJEKTpocTarnyeckoM  mnoJie.  lloteHuman
3NEKTPOCTAaTHYECKOr0 NoJisg. CBsI3b HANPSKEHHOCTH MOJS M PA3HOCTU MOTEHUUATIOB I
ANEKTPOCTATHUECKOTO MOJIs (KaK OJTHOPOTHOTO, TAK M HEOTHOPOTHOTO).

[IpuHUMIT CyTIepIIO3ULIAN SIEKTPUYECKHX MTOJIEH.

[lonie Toueunoro 3apsiaa. [loixe paBHomMepHO 3apsikeHHOU cdeprl. [lone paBHOMEPHO
3apsHKEHHOTO0 10 00bEMyY mapa. [losre paBHOMEpHO 3apsKEHHON OECKOHEUHOM TLI0CKOCTH.
KapTunbl TuHUI HaTpsKEHHOCTH 3TUX MOJIEN U SKBUITOTEHIIUAIbHBIX IOBEPXHOCTEM.

[IpOBOTHHUKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIOBUE PABHOBECHS 3aPSIA0B.



JIMdNeKTpuKM B DJIEKTPOCTATUYECKOM MoJie. Juanekrpuyeckas MNPOHULIAEMOCTb
BELLECCTBA.

KonneHncarop. ONeKTpOEMKOCTb  KOHJEHCATopa.  DJEKTPOEMKOCTh  IIJIOCKOIO
KOHJIEHCaTopA.

[lapaymensHOE  coeauHeHue KOHAeHcATopoB. llocnemoBarenpHOE — COEIMHEHHE
KOHJICHCATOpOB.

DHeprus 3apsHKEHHOT0 KOHIEHCATOpa.

JIBr>xeHne 3apsyKEHHOM YaCTULIBI B OJJTHOPOJHOM JJIEKTPUY ECKOM ITOJIE.

TexHnueckne yCTpOMCTBA U TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPOCKOIL, JIIEKTPOMETP,
AIIEKTPOCTATUY ECKasl 3aII1Ta, 3a3EMJICHHUE YJICKTPONPHOOPOB, KOHIEHCATOPHI, reHeparop Bax
ne I'paacda.

Hemoncmpauuu.

YCTpOUCTBO M IPUHLMIT IEUCTBUS DJIEKTPOMETPA.

DIIEKTPHUYECKOE NOJIE 3APSIKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE MOJIE ABYX 3aPSKEHHBIX IUIACTHH.

Mopenb anektpocTatuueckoro reHeparopa (Ban ae ['paada).

[IpoBOAHUKY B 3JIEKTPUUECKOM MOJIE.

DJIEKTpOCTaTUYECKas 3aIINTA.

YCTpOUCTBO U JIEUCTBUE KOHAECHCATOPA MIOCTOSIHHOM U IEPEMEHHO M EMKOCTH.

3aBUCUMOCTD D3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOU[AJH IUIACTHH,
PACCTOSIHUS MEX1Y HUIMH U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3JIEKTPUY ECKOTO MOJIA 3aPSKEHHOT0 KOHJIEHCATOPa.

3apsiiKa v pa3psiKa KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nadopamopmsie padomwvl, npaKmuKym.

OueHka cujl B3auMO1eMCTBUS 3apsI>KEHHBIX TeEJL.

HaOmonenne mnpeBpamieHusi SHEPTUM  3apsHKEHHOTO KOHJIEHCATopa B SHEPTHUIO
U3JIy4E€HHS CBETOAUOMA.

N3yyeHue nmpoTeKaHus TOKa B LIENH, COAEpKaIel KOHIEHCATOP.

Pacnpenenenue pasHOCTH MOTEHIUAIOB (HANpSDKEHUs) IMPU  MOCJIEA0BATEIHHOM
COEJIMHEHNHU KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocm oannwlil 21eKMpUdeCcKuil m oK.

Cwuna toka. [TocTosTHHBIN TOK.

VYcmoBus CyHIECTBOBAHHSI IMOCTOSIHHOTO JJIEKTPUYECKOTO TOKAa. VICTOUHWMKH TOKA.
Hanpsixenne U u 3J1C &.

3akon OMa 111 y4acTKa IEIu.

DJIEKTPUUECKOE CONPOTUBIEHUE. 3aBUCUMOCTh CONPOTHUBJICHHS  OJHOPOIHOIO
IIPOBOJIHUKA OT €ro JJIMHBI U TUIOIIAJN MOMEPEYHOTO CEYEHUs. Y AEIbHOE CONPOTUBIICHUE
BELIECTBA.



[locnenoBarensHOE, MapajuieIbHOE, CMEIIAHHOE COEAUWHEHHE MPOBOJHUKOB. Pacuér
pa3BETBIEHHBIX dJIeKTpudeckux neneil. [Ipasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH Jxxoyns—JIenua.

MOILIHOCTB ANIEKTPUUECKOTO TOKA. TemmoBas MOIHOCTb, BBIAENIEMAs HA pE3UCTOPE.

OJIC u BHyYTpEeHHEE CONPOTUBJICHHE HCTOYHHMKA TOKa. 3akoH Owma ajis MOJIHOM
(3aMKHYTOM) 3IEKTpUUECKOM 1Ienu. MOIHOCTh UICTOYHHKA TOKa. KOpOTKOE 3aMbIKaHUE.

KonneHncarop B uenu nocToOsIHHOTO TOKA.

TexHnyeckne ycTpoMCTBAa M TEXHOJIOTMYECKUE MPOLECCHI: aMIIEPMETP, BOJBTMEIP,
peocTar, CUETYUK AIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

M3mepeHune cuiibl TOKa U HaNpsKEHUS.

HccnenoBaHnne 3aBUCUMOCTH CHWJIbI TOKa OT HANpsDKEHUA Uil PE3UCTOpa, JIaMIIbl
HAKaJIMBAaHUS U CBETOJIMO/IA.

3aBUCUMOCTb COINPOTHUBJICHUS MWIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI, IJIOLIAIA
NOTNIEPEYHOT0 CEUECHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT COINPOTHUBJICHUS MPH IOCTOSHHOM
HanpsHKEHUH.

[Ipsimoe uzmepenne I1C. KopoTkoe 3aMbIkaHuE rallbBAHUYECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHET O COMPOTUBIICHUS.

Cnoco0Obl coenMHEeHNsI UICTOYHUKOB TOKa, D /]C GaTtapeit.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY IOJIFOCaMU UCTOYHMKA TOKA OT CUJIbI TOKa
B LICTIH.

Yuenuueckuii sxcnepumenm, nadvopamopnie padomvt, npaKmuKym.

HccnenoBanne cMEIaHHOTO COETUHEHUS PE3UCTOPOB.

H3mepenue yenbHOro COnpOTUBIICHUS TPOBOTHUKOB.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HAIPSIKEHUS JJIs1 JIAMITbl HAKAJTUBAHUSI.

YBenuuenue npejena u3MepeHus amrnepMeTpa (BoJIbTMETPa).

N3mepenune 3/1C v BHyTPEHHETO CONTPOTUBIIEHUS UICTOYHHKA TOKA.

Uccnenosanne 3aBucumocT DJ[C TagbBaHMYECKOrO 3JEMEHTAa OT BPEMEHHU IpHU
KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXK/TY MOJIFOCAMU UICTOYHMKA TOKA OT CHJIBI TOKA
B IICTIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIITHOCTH HCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3tuuHwlx cpeoax.

OnekTpuyeckasi MPOBOJUMOCTh Pa3jMUHbBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTb
TBEPABIX METAUIOB. 3aBUCUMOCTb COMNPOTUBICHHUS METAUIOB OT  TEeMIIEparyphl.
CBepXIpoOBOUMOCTb.

DJIEKTpUYECKUN TOK B BaKkyyMe. CBOMCTBA AJIEKTPOHHBIX ITy4YKOB.



[HosmynpoBoHukn. COOCTBEHHAass U MPUMECHAs MPOBOAUMOCTH IMOJIYHPOBOTHHUKOB.
CaoticTBa p—N-niepexoia. [lomynpoBoIHUKOBBIE MPUOOPHL

DNIEKTPUYECKUH TOK B SJIEKTPOJUTAX. DIEKTPOIUTUYECKAS TUCCOLHUAIM. DIEKTP O3
3akonbl Dapajes IS JJIEKTPOIU3a.

Dnekrpuueckuid TOK B Ta3ax. CaMOCTOSITENbHBI M HECAMOCTOSITEIbHBIN paspsl.
Pazmuunbie THIIBI camoCTOATENBHOTO pa3psiaa. Monnus. [Inazma.

TexHnyeckne ycTpOWCTBA M MPAKTUUYECKOE NPUMEHEHHE: Ta30pa3psIHbIE JIaMIIbI,
AIIEKTPOHHO-TTy4eBast TpyOKa, OIyIPOBOJHUKOBbIE MPUOOPHI: AUO I, TPAH3UCTOP, PoTOAMO,
CBETOJMOJ], TajdbBaHHKa, papuUHUpPOBaHHE MEAM, BBIIUIABKA AIIOMUHUS, DJICKTPOHHAsA
MUKPOCKOTIHS.

JHemoncmpayuu.

3aBUCUMOCTb CONIPOTUBJICHUS METAVIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsbl aeKkTposmsa Papajes.

HckpoBoi pa3ps ¥ IPOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOIUMOCTH METAIIOB U TIOJTYyTIPOBOIHUKOB.

OHOCTOPOHHSS TPOBOIUMOCTb THO/1A.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padom i, npaAKmMuKym.

HaOmonenue snekrponusa.

N3mepenue 3apsaa 0 THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBJICHUS TEPMOPEIUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKU JTUOA.

Du3uyecKnil NPAKTUKYM.

CnocoObl u3MepeHusi (U3NUECKUX BEIMYUH C HCMOJB30BAHUEM aHAJIOTOBBIX H
U(GPOBBIX U3MEPUTENbHBIX TPUOOPOB U KOMITbIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIIOTHBIE
U OTHOCHUTENIbHBIE TOTPEIIHOCTH H3MEpeHH ¢u3nueckux BenuuuH. OIeHKa TpaHuIl
IIOT'PELIHOCTEN.

[lpoBeneHne KOCBEHHBIX HW3MEPEHUMN, HUCCIEAOBAaHUM 3aBUCUMOCTEH (PU3MUYECKUX
BEJIMYHUH, TPOBEPKA MPE/JI0KEHHBIX TUIIOTE3 (BBIOOP U3 pabOT, ONMMCAHHBIX B TEMATUYECKHX
pazzaenax « Y4eHUueCKui 3KCIIEPUMEHT, JJADOpaTOpHbIE padOThI, IPAKTUKYM) ).

Me:xnpeaMeTHbIe CBA3M.

N3ydenne kypca puzuku yrimyOoaéHHOro ypoBHs B 10 ki1acce 0CyIeCTBISETCS C YUETOM
COJIepKaTeNbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHM MaTeMaTHKH, OWOJIOTHUH, XUMUH,
reorpaduu U TEXHOJOTHH.

Mesicnpeomem Hvie nOHAMUA, C6A3AHHBLE C UZYUEHUEM MEM 0006 HAYYH 020 NO3ZHAHUA:
SIBJICHHE, HAay4YHBIM (PakT, TUMOTEe3a, M3MYecKas BEJIMYMHA, 3aKOH, TEOPHs, HAOJIOICHNUE,
AKCIEPUMEHT, MOJIEJIMPOBAHUE, MOJENIb, U3MEpPEHHE, TMOTPEIIHOCTH  HU3MEPEHUH,
U3MepUTeNbHbIEC MPUOOPHI, U poBas J1adopaTopus.



Mamemamuka: penicHHEe CUCTEMbl ypaBHeHWH. JluHelHas GyHKINS, Mapadoa,
runepOona, ux rpapuku U cBoiicTBa. TpuroHoMmerpuyeckue QyHKIMH: CHHYC, KOCHHYC,
TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. BEKTOPHI M UX MPOEKIMU
Ha OCU KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

Bbuonozusa: wmexannmdeckoe MBWKCHHE B JKMBOM mipupone, auddysus, ocmoc,
TEII00OMEH JKUBBIX OPTraHU3MOB, TEIIOBOE 3arpsiI3HEHUE OKPYKAIOIIECH CPEIbl, yTUITU3alys
OMOOPTraHUIECKOTO TOTUIMBA JJIsI BEIPAOOTKH «TETIOBOMY U DJICKTPOIHEPTHH, TOBEPXHOCTHOE
HATSKEHUE U KallWJUIPHBIC SIBJICHUSI B PUPO/IE, SICKTPUUECKUE SBJICHUS B )KUBOW MPUPO/IE.

Xumu: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOECHHUE ATOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, MOoJIy4eHUE HAHOMAaTepUaJIOB, TEINIOBbIE CBOMCTBA TBEPIBIX TEJ, JKUIKOCTEH
U Ta30B, JXKHUJIKUE KPUCTAUIbI, DJIEKTPUUYECKUE CBOWCTBA METALIOB, JJIEKTPOJIUTHYECKas
JMCCOLMAINS, TaJIbBAHUKA, DJIEKTPOHHASI MUKPOCKOTIHS.

TI'eocpaghua: BnaxxHOCTh BO34yXa, BETPBL, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpazoBaHKE JBUKEHUM C UCIIOJIb30BAaHUEM MEXAHU3MOB, YUET CYXOTro
U JKUJKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUHU (KPOHIITEHH, pemeTdyarbie
KOHCTPYKIIMH), HMCIIOJb30BAHUE 3aKOHOB COXPAHECHUS MEXAaHUKH B TEXHUKE (THPOCKOIL,
BOJIOMET W JIpYrU€), JABUTATENb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBOM
XOJIOJUIHbHUK, KOHAUIIMOHEP, TEXHOJOTHHU MOJyYCHHUs] COBPEMEHHBIX MaTepualioB, B TOM
YHCJIE HAHOMAaTepHUAJIOB, U HAHOTEXHOJIOTMH, SJIEKTPOCTATUYECKAs 3alldTa, 3a3EMIICHHUC
AIEKTPONPUOOPOB, ra30pa3psAHbIC TaAMIIbI, TOJTYIPOBOHUKOBBIE MPUOOPHI, FAIbBAHUKA.

11 KITIACC

Pa3znen4. diaekTpoauHaMuka.

Tema 4. Macnummnoe noe.

B3anMoielicTBME NOCTOSTHHBIX MATHUTOB Y NMPOBOJHUKOB C TOKOM. MarHUTHOE MOJIE.
Bekrop MarHutHOW wuHAYKUMH. [IpUHOMO CyNEpnoO3UIMM MarHUTHBIX IOJeH. JIuHuM
MarHuTHOM MHTYKIIHH.

MarnuTtHO€ 1oJjie mpoBOJHUKA C TOKOM (TIPSAMOTO MPOBOAHUKA, KaTYIIKH U KPYTOBOIO
BUTKa). OnbIT DpcTena.

Cuna Amrnepa, e€ HalpaBJICHUE U MOTYJIb.

Cuna JlopeHnua, €€ HampaBjieHHME W MOAYJb. JIBI)KEHHE 3apsKEHHOW YacTUIbl B
OJHOPOJHOM MarHUTHOM moJie. PaboTa cubl JlopeHia.

MarnauTtHOoe noJie B BeniecTBe. GeppoOMarHeTUKH, napa- U JuaMarHeTUKH.

TexHru4ecKkre yCTpPOMCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: MPUMEHEHUE MOCTOSHHBIX
MarHuTOB, AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AIEKTPOABUTATENb AKOOU, YCKOPUTEIU
3JIEMEHTapPHBIX YACTHII.

Hemoncmpauuu.

KapTuna nuHMNA MHIYKIUA MarHUTHOTO TMOJISI TOJIOCOBOTO M MOJKOBOOOPa3HOrO
MOCTOSTHHBIX MAarHUTOB.



KaptyHa JWMHWA MarHUTHOW HMHAYKOUHU IOJS JJMHHOTO NPSMOTO NPOBOJHUKA U
3aMKHYTOTO KOJIbLIEBOT'O IPOBOIHHUKA, KATYLIKH C TOKOM.

B3aumoencTBue 1ByX IPOBOIHUKOB C TOKOM.

Cuna Amrnepa.

JenctBue cuiel JIopeHa Ha HOHBI AIEKTPOJIUTA.

HaOmtonenune NBMKEHUS IyYKa AJIEKTPOHOB B MATHUTHOM IIOJIE.

[lpyHIMI ~EUCTBUS  DJEKTPOU3ZMEPUTEIBHOTO MPUOOpa MArHUTOSJIEKTPHUYECKON
CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomwvi, npaKmuKym.

HccnenoBanre MarHUTHOT O MOJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue CBOWCTB (peppOMArHETUKOB.

HccnenoBanne n1eCTBUSI HOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

N3mepenue cumsl AMmepa.

N3y4yeHue 3aBUCUMOCTH CHJIBI AMIIEpA OT CUJIBI TOKA.

Ornpenenenre MarHUTHOM MHAYKLMY Ha OCHOBE U3MEPEHMSI CUJIbI AMIIEpa.

Tema 5. InekmpomazHumHan UHOYKYUAL.

SIBrIeHME ANEKTpOMArHUTHOW MHAYKIMH. [IoTOK BekTopa MarHuTHOM MHAyKumu. D/1C
VHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMU Papazes. BuxpeBoe 31eKTpuyecKoe MoJe.
Toxu ®yko.

OJIC vHOYyKIMH B MPOBOAHUKE, ABHXKYLIEMCS B OJJHOPOTHOM MarHUTHOM ITOJIE.

IIpasuiio Jlenua.

NupgyktuBHOCTH. Karylika HMHIYKTHBHOCTM B LENM NOCTOSHHOTO TOKa. SIBieHHE
camonHayKiuu. 3 /1C caMOMHIYKIUH.

OHeprust MarHUTHOT O OJISL KaTYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuuecknue YCTPOWCTBA M TEXHOJIOTMYECKUE IMPOLECCHl: WHAYKIWOHHASA II€Yb,
COJIEHOMJI, 3aLUTA OT JIEKTPU3ALHUH TEJI IPU JAB)KECHHH B MArHUTHOM I10JI€ 3EMIIH.

Jemoncmpayuu.

HaOmtonenue siBjaeHus 3J€KTPOMArHUTHOM UHTYKITUH.

Hccnenopanne 3aBucumoctd J/JJC MHAYKUMKA OT CKOPOCTH M3MEHEHHS MarHUTHOI'O
MOTOKA.

ITpaBuo Jlenua.

[lageHre MaruuTa B alFOMUHUEBOM (METHOW) TpyOE.

SIBneHre CaMOMHTYKIIWH.

Hccnenoranne 3apucumMocty D1C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHUS CHITbI TOKA
B LIETH.

Yuenuueckuii 3xkcnepumenm, nadopamopuvie padomvt, npaKmuKym.

HccnenoBanue sSiBICHUS 3JIEKTPOMArHATHO M MHTYKLIWH.

Onpenenenre HAYKIMU BUXPEBOTO MArHUTHOTO MOJIS.



HccnenoBanue sBIEHUS CAMOUHTYKLIUY.

COopka Mo1e11 3JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nenS. KoneOanus v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KoneGarenbHas cuctema. CBOOOIHBIE KOJIEOAHUSI.

["'apMoHnueckue konebanuss. KuHemarmueckoe W JIMHAMHYECKOE  OIMCAHUE.
DHEpPreTMuecKoe ONMCAaHUE (3aKOH COXPaHEHHs MEXaHW4YeCKOW »Hepruu). BeiBoa
JUHAMUYECKOTO ONHCAHUS TapMOHMYECKHX KOJICOaHUII W3 UX DHEPTeTHUYECKOro U
KWHEMAaTHYECKOTO ONUCAHUS.

Amrumatyna u da3a konedanuii. CBsI3b aMITTUTYABI KOJICOAHW UCXOTHOW BEIMIUHBI C
aMIUIMTYJ]aMU KOoJie0aHui €€ CKOPOCTHU U YCKOPEHHUSI.

Ilepuon wu wyactora Konebanumil. Ilepuosg Mambix CBOOOJHBIX — KOJIEOAHMH
MaTeMaTU4ecKOoro MasTHUKA. [lepro1 cBOOOJHBIX KOJIEOaHH TIPYKUHHOTO MasiTHUKA.

[lonstne o 3aryxaommx KojeOaHusX. BbiHyXaeHHble KoseOaHus. Pe3oHaHc.
Pe3onaHcHas kpuBas. BnusiHue 3aryxaHusi Ha BUJ P€30HAHCHOW KpUBOM. ABTOKOJIEOaHUSI.

TexHnyeckne ycTpoOWCTBa U TEXHOJOTHUECKUE MPOLIECCHI: METPOHOM, Yachl, Kayely,
MY3bIKaIbHbIE HHCTPYMEHTBHI, ceicMorpad.

Hemoncmpayuu.

3anuck KoJae0aTeIbHOTO IBUKECHHUS.

HaOmonenne HE3aBUCUMOCTH MEpUOJa MallbIX KoJe0aHUl rpy3a Ha HUTH OT
aAMIUTATY/IbI.

HccnenoBanue 3aryxarmolMx KojeOaHMM U 3aBUCHMOCTH IE€pUojAa CBOOOIHBIX
KOJIe0aHUM OT COMPOTHUBIICHUS.

HccnenoBanue koje0aHuil rpy3a HA MacCUBHOM MPYXKUHE C LENbIO (POPMHUPOBAHUSA
npeCcTaBIEHUN 00 UieaTbHON MO MPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEHHUs SHEPTUH IIPU KOJIEOaHUAX I'Py3a Ha MPYKUHE.

HccnenoBanue BbIHYKIEHHBIX KOJI€OaHUIA.

Ha6monenue pe3oHanca.

Yuenuueckuii 3xcnepumenm, nabopamopusie padom vt, npAKMuKym.

N3mepenue neproia cBOOOIHBIX KOJICOAHUM HUTSIHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHne 3aKk0HOB ABUKEHUS Tela B X0/1€ KOJIe0aHUil Ha YIIPYroM MOJIBECE.

N3ydeHne qBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUN B IPY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXalOMIMX KOJICOAHUIH.

HccnenoBanne BIHYKICHHBIX KOJI€OaHMIA.

Tema 2. dnekmpomazHumHuuole KOJ1€0AHUA.

Konebarenpapiii KOHTYp. CBOOOHBIC DJIEKTPOMArHUTHBIE KOJCOAHMS B HJI€aTbHOM
kojebarenmsHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIMTYIbI 3apsijia KOHAEHcaTopa ¢
aMIUTUTYJIOM CUIIBI TOKA B KOJIE0ATETbHOM KOHTYPE.



3aKOH COXpPAHEHUS SHEPTUU B HJICATHBHOM KOJIE0ATEIbHOM KOHTYpE.

3aryxaromme 3JIeKTpOMarHUTHbIE KojieOaHus. BbIHYKIEHHbIE 3JIEKTPOMarHUTHbIC
KOJIeOaHusl.

[lepemenHbiii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYAHOE M JIEUCTBYIOIIEE
3HaYEHHE CUJIBI TOKA M HATIPSIKEHUSI IPH Pa3InyHOM popMe 3aBUCUMOCTH IEPEMEHHOTO TOKA
OT BPEMEHU.

CuHycouJalbHbI NEepeMeHHbIM TOK. Pe3uctop, KOHAEHCATOp MW Karyllka
VWHIYKTUBHOCTH B LIENU CHHYCOMJAIBHOTO IEPEMEHHOI0 TOKA. Pe3oHaHC TOKOB. Pe3onaHc
HaIPSKEHUN.

WneansHeiii Tpanchopmarop. [lponsBoacTBo, epenada u noTpedieHne FIEKTPUYeCKOM
DHEPTHH.

DKOJOTHYECKHAE PUCKH ITPU POU3BOCTBE AIEKTPOIHEPTUH. KybTypa HCTIOIb30BaHMS
AIIEKTPOIHEPT MU B IIOBCEIHEBHOM )KU3HU.

TexHn4eckne yCTpPOMCTBA M TEXHOJOTHYECKUE MPOLECCHI: JIEKTPUYECKUN 3BOHOK,
rE€HEPaTop NMEPEMEHHOI0 TOKA, IMHUU AJIEKTPOIIepeaay.

JHemoncmpayuu.

CB00OOIHBIE PIIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJIE€0AHUM OT UHIYKTUBHOCTU U EMKOCTH KOHTYpA.

OcuuuIorpaMmbl 3JEKTPOMArHUTHBIX KOJICOAHU.

["'enepaTop He3aTyXarlKUX 3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Mopenp 31eKTpOMarHuTHOT O FEHEPaTopa.

BeinyxneHHble CHHYCOUAIbHbBIE KOJIEOaHUs!.

PesucTop, kaTynika HHAYKTUBHOCTH U KOHAEHCATOP B LIEMH NIEPEMEHHOTO TOKA.

Pe3oHaHc npu nocienoBaTeIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKH UHIYKTHBHOCTH U
KOHJIEHCaTOpA.

YCTpoHCTBO M NPUHLIMIT ASHCTBUSA TpaHCPopmaropa.

Mopens TMHUM 3JIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomvt, npaKmuKym.

N3yuenue tpancdopmaropa.

HccnenoBanne nepeMeHHOTr0 TOKa Yepe3 MO CIEA0BATENBHO COEAMHEHHBIE KOHEHCATOP,
KaTyIIKy W PE3UCTOP.

HaOmtonenme 37eKTpOMarHuTHOTO PE30HaHCa.

HccnenoBanue paboThl HCTOUHUKOB CBETA B LIEMTU NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpoMaZHUMHblE 60JIHbL.

MexaHnyecKkue BOJHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepedyHbie U MpoI0JIbHbIE
BOJIHBI. [lepno 1, ckopocTh pactipoCTpaHEHUS U AJIMHA BOJIHBI. CBOKCTBA MEXaHUYECKUX BOJIH:
OTpaKeHHe, pesloMIIeHue, HHTepPepeHIus u Tudpakims.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

IllyMOBOE€ 3arpA3HEHNE OKP Y AOIIEH CPEBI.



DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHS U3JIy4EHUS dJIEKTPOMArHUTHBIX BOJIH. B3anmuas
OpPHUEHTALMs BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBOICTBa D3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, NPETOMIICHUE, MOJSIPU3ALL,
uHTep pepeHtms u qudpaxims.

[Ikana >MeKTpOMarHuTHBIX BOJH. [I[puMeHeHNe 3JIEKTpPOMAarHuTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMITBI paTHOCBA3U U TENEBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAOIIECH CPE/IbI.

TexHnueckne yCTpOMCTBA U ITPAKTUYECKOE PUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
pazap, paIHONpPUEMHUK, TENEBU30p, aHTeHHa, TenedoH, CBY-neus, ynbTpa3BykoBas
JAAarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO6pazoBaHue U pacpOCTPAaHEHUE MOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Kounebmoieecs Teno kak KICTOUHHK 3BYKa.

3aBUCHUMOCTD JIJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHU.

HaOmonenune oTpaxeHus U IpeioMIICHUS MEXaHUYECKHUX BOJIH.

HaOmonenune nnrepdepeHunu u 1uppakiui MEXaHHIeCKUX BOJIH.

AKYCTHYECKUI PE3OHAHC.

CaolicTBa ylbTpa3ByKa U €ro IpUMEHEHHE.

HaOmtonenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOW U YacTOTOM
KOJIeOaHUil.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, MPEIOMIICHUE,
noJisipuzanus, AU pakuus, UHTep pepeHus.

OOGHapyxeHne HHGPAKPACHOTO U YILTPAPHOJIETOBOTO U3TyUCHHIA.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomvt, npaKmuKym.

N3yyeHue napameTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE PACTIPOCTPAHEHUE CBETA B OTHOPOAHOM cpenie. JIyu cBera. Toueunsii
VUCTOYHHUK CBETA.

OTtpakenue cBera. 3aKOHBI OTpakeHusi cBera. [locTpoeHne n300pakeHnid B TIOCKOM
3epkaiie. Cepuueckue 3epkaa.

[lpenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomiieHus1. OTHOCUTENbHBINA NTOKA3aTeNlb NpesioMiieHus. [I0CTOSSHCTBO 4acTOTHI CBETAa U
COOTHOILEHUE JIJTMH BOJIH P NEPEXOJE MOHOXPOMATUYECKOT0 CBETA UEPE3 IPAHUILY Pa3elia
JBYX ONITHYECKUX CPEI.

Xoa nyueit B mpusme. ucnepcus ceera. CiioxHbIN cocTaB Oenoro cera. L{ser.

[lonHoe BHyTpeHHEE oTpaxkeHue. [IpenenpHblil yroy oJHOT0 BHYTPEHHETO OTPAYKEHHUSI.



Cobuparomme u pacceuBarone JUH3bl. ToHkas nuH3a. POKYCHOE pPAaCCTOSHHE U
OTNTHYECKAas CHJIa TOHKOH JIMH3BI. 3aBUCHUMOCTH (POKYCHOT'O PACCTOSHUS TOHKOM CPeprUIecKoit
JIMH3BI OT €€ TEOMETPUU U OTHOCHUTEIILHOTO ITOKA3ATENS [P EJIOMIICHHUS.

®opMyra TOHKOM JIMH3BI. Y BEIIMYEHUE, 1aBAEMOE JIMH30MU.

Xox Jiyda, IpOIIEAIErO JUH3Y N0 MPOU3BOJIBHBIM YITIOM K €€ TJIABHOW ONTUYECKOU
ocu. [Toctpoenue n300paxeHNi TOUKU U OTpE3Ka IPSIMOM B COOMPAIOIIMX U PACCEUBAOLINX
JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Pa3pemaromnias ciocoOHOCTb. [ 11a3 Kak onTudeckasi CucTema.

[Ipenensl pUMEHUMOCTH FEOMETPUIECKOU ONITHKH.

BomnoBas ontuka. WuHtepdepennms cBera. KorepeHTHble HCTOYHUKH. YCIIOBUS
HAOJIIOJIEHUS MakCUMyMOB U MHHMMYMOB B HWHTEP(PEPEHIIMOHHOM KapTUHE OT JBYX
KOT€PEHTHBIX HICTOUYHUKOB. [ [prMephI KimaccuuecKux MHTEP HepEHIIMOHHBIX CXEM.

Hudpakuus csera. JluppakuuoHHas peméTka. YClIOBUE HaOMIOACHUSA TJIaBHBIX
MaKCHUMYMOB IIpH NMaJ€HU MOHOXPOMATHYECKOIr0 CBETa Ha TU(PPAKLIMOHHYIO PEHIETKY.

[Honsapuzanus ceera.

TexHnuueckue yCTpOMCTBA M TEXHOJOTHUYECKHE IPOLECCHI: OYKH, JYIa, MEPUCKOIL,
(doToanmapar, MUKpOCKOII, TPOEKIMOHHBIN anmapar, IPOCBETICHUE ONTHKH, BOJIOKOHHAs
ONTHKA, AU(paKIUOHHAS pEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKECHHSI CBETA.

Hccnenosanne npesioMIIeHUs CBETA.

HaOmtoenne noaHoro BHYTpEHHEro oTpaskeHusi. MoJienb CBETOBO1A.

HccrnenoBanne XoJ1a CBETOBBIX MYYKOB 4eEpe3 IUIOCKOMAPAUIEIBbHYIO IUIACTHHY U
IpU3MY.

HccnenoBanne cBOWCTB U300 paXKEHUI B TUH3aX.

Mopenn MEUKpOCKOTIA, TEJIECKOTIA.

Habmonenue unrepdepeniiuu cBera.

HaOmronenre nBeToB TOHKUX IIEHOK.

Habmonenue nudpaximuy cBera.

N3ydenne nudpakiinOHHOMN pEIIETKH.

Ha6monenne nudpakiinOHHOTO CTIEKTpa.

Ha6monenune nucniepcun cBeta.

Habmonenne monasipusaiyu CBeTa.

[IpuMeHeHne noISIPOUAO0B JJISl U3YyUECHUS MEXAHUYECKUX HAIPSKCHHIM.

Yuenuueckuii 3xkcnepumenm, nadopamopuvie padomvl, npaKkmukym.

N3mepenune nokasaress NpesioMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT BELIECTBA (HA TPUMEPE KUIKHX
JIMH3).

N3mepenune GoKyCHOTO pacCTOSTHUS PACCEHBAIOIINX JIMH3.



[loydyeHune n300pakeHrs B CUCTEME U3 TNIOCKOTO 3€pKajia U JIMH3bI.

[Nonyuyenne n300pakeHus B CUCTEME U3 ABYX JIUH3.

KoHcTpynpoBaHue TENECKONMMYECKUX CUCTEM.

Habmonenune nudpakmmu, naTep HepeHIry 1 MOoITpU3aIiK CBETA.

N3y4yeHune nomsipu3aiuu CBeTa, OTPAKEHHOTO OT IIOBEPXHOCTH IUDJIEKTPHUKA.

N3ydenne nHTepPepeHnu Ja3epHOTO N3IyUYECHUS Ha JBYX ILEISX.

HaGmonenue nucrnepcum.

Ha6monenue u uccnenopanue TuppakiiMOHHOTO CIIEKTPA.

N3Mmepenne NIMHbI CBETOBOM BOJIHBI.

[onmy4yenue crieKTpa U3JIydeHUs] CBETOAMO 12 IPU MOMOIIU JUGPAKIIMOHHOM PEIIETKH.

Pa3nen 6. OcHOBBI ClIe M ATBLHOM TEOPUH OTHOCUTEILHOCTH.

['pann1BI NPUMEHUMOCTH KJIACCUYECKOM MexaHuKHU. [locTynarel crienmuanbHON TEOpUA
OTHOCHUTEINBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW uHTepBall. llpeoOpa3zoBanust JlopeHua. Ycnosue
NPUYMHHOCTH. OTHOCUTENLHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAILEHUE
JUJTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKOW YaCTHLIBI.

CBs3b MacChl € 3HEPTUEH U UIMITYJIbCOM PEJIITUBUCTCKOM YaCTULIbI. DHEPTHSI IOKOS.

TexHnueckne yCTpOKWCTBA U TEXHOJIOTUYECKUE MTPOLIECCHI: CITlyTHUKOBBIE TPUEMHUKH,
YCKOPHTENM 3apSAKEHHBIX YACTHULL.

Y4eHnuecKuil SKCIEPUMEHT, JIAOOPATOPHBIE PA0OTHI, TPAKTUKYM.

OmnpeneneHue UMITYJIbCa U SHEPTUU PENITUBUCTCKUX YacTHIl (110 (poTorpadusiMm TpEKoB
3apsKEHHBIX YaCTUI] B MarHUTHOM TIOJIE).

Pa3nen 7. KBanToBas pusuka.

Tema 1. KopnycKynapHo-601H060ii 0yaiu3m.

PaBHOBecHOE TemyioBO€ M3JIydYeHHE (MU3JIydeHHE aOCOJIIOTHO YEPHOTO Tena). 3aKoH
cmenieHus Buna. ['unoresa [nanka o kBaHTax.

@DOTOHBI. DHEPTUA U UMITYJILC (POTOHA.

®oTtordpdext. OnbiThl A. I'. CTosieToBa. 3akonbl GoTodPdekTa. YpaBHeHHE DUHIITEHHA
s potorddexra. « Kpacnas rpanuiia» porosrddexra.

JlaBnenue cBeTa (B 4acTHOCTH, JABJCHHE CBeTa Ha aOCOJIIOTHO MOTJIOLIAIONIYI0 U
abCoIOTHO OTpakaroIIyto moBepxHOCTh). OnbiTel 1. H. JIebenena.

BousHOBBIE cBOMicTBa yacTull. BonHel ae bpowd. /{imuHa BosHbl e bpoins u pazmepsl
00JIaCTH JIOKaM3alMy JABWXKYHIEHWCs 4acTullbl. KopmyCKymsipHO-BOJHOBOM Jyallu3M.
Judpaxius 37eKTPOHOB Ha KpUCTaJUIaX.

Cneunduka wu3mepenuit B  Mukpomupe. COOTHOILICHHS HEONpeneaEHHOCTEN
['eitzendepra.

TexHnyeckue ycTpoCcTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: CIEKTPOMETP, (DOTOIIEMEHT,
(dboTOIaTYUK, TYHHENILHBIA MUKPOCKOTI, COJTHEUHasi OaTapesi, CBETOIUO.



Hemoncmpayuu.

®oTo3PeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeHHEro (hoTodddexTa.

Hccnenosanne 3aBUCUMOCTH CONPOTUBIIEHHS IIOJIyIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

ComnHeunas Oatapes.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.

Hccaenoanue Gpotope3ucropa.

N3mepenune noctossuHoM [manka Ha ocHOBe ccnenoBanus Gpotodrddekra.

Hccnenosanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO OT HANIPSIKCHMUS.

Tema 2. Qusuka amoma.

OnbIThI O UCCIIEIOBAaHUIO CTpOoeHUs atoMa. [nanerapnast mozaens aroma Pezepdopaa.

IToctynarel bopa. M3nydyenue u noryomieHue (OTOHOB MPU MEPEXOJI€ aTOMa C OJTHOTO
YPOBHS SHEPT MU HA IPYTOM.

Bune! criektpoB. CrieKTp ypOBHEN SHEPT MU aTOMA BOAOPO/Ia.

CHoHTaHHOE U BBIHYXJECHHOE U3JIy4eHue cBera. Jlasep.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKUE NPOULECCHI: CIEKTPAIbHBIN aHAJIN3
(ceKTpOCKOM), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopaa.

HaOmtonenune muHeiuaTsiX CeKTPOB.

YCTpOUCTBO M AEUCTBHE CYETUYMKA MOHU3UPYIOIIMX YACTHLL.

Onpenenenne JIMHBI BOJHBI JIA3EPHOTO U3ITyYEHHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnie padomvt, npaKmuKym.

HaGmonenue muHeiyaToro crekTpa.

HccnenoBanne ciekTpa pa3peXeHHOT0 aTOMapHOTO BOJIOPO1a M U3MEP CHHE 11O CTOSHHOM
Punbepra.

Tema 3. Quzuka amomMH020 A0PaA U INEMEHM APHBIX YACHL UL,

Hyxnonnas monens siapa I'eiizenoepra—Banenko. 3apsia sapa. MaccoBoe 4uCIIO siapa.
N3oTtomsl.

PanunoaktuBHOCTh. Anb(ha-pacnal. DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmnai. ['amma-
U3JIy4YEHHE.

3aKkOH paaHOAKTHBHOTO pacmnaia. PagnoakThBHbIE M30TONBI B mnpupoje. CBoiicTsa
VOHU3UPYIONIEr0 H3Jy4YeHUs. BiusHHEe paguoakTUBHOCTA HA JKHUBBIE OPraHU3MBL
EctectBennbi poH uznmyuenus. Jlozumerpusi.

DHeprusi CBs3U HYKJIOHOB B sifipe. Sl nepHbie cuiibl. JleekT Macchl siapa.

Anepubie peakiuu. JleneHwe W cuHTe3 sApep. AnepHbie peakTophl. [IpoOiemsr
YIOPABJISIEMOTO TEPMOSIJIEPHOTO CUHTE3d. JKOJOTHYECKUE AaCIEKThl PA3BUTHS SIEPHOU
SHEPTETHUKHU.



Merto bl perucTpauny U UCCIICAOBAHUS JIEMEHTAPHBIX YaCTHIL.

@yHnamMEeHTAIbHBIE B3aUMOJAEHUCTBUS. baproHbl, Me30HBI U JIenTOHBI. [IpeacrasineHue o
CranpgapTHoii Moaenu. KBapk-riarooHHast MOIENb aIpOHOB.

®duzuka 3a npenenamu CtanaapTHO Moenu. TEMHas Marepus U TEMHast SHEPTHSL.

EnuncTBO pu3nyeckoit KapTUHBI MUDA.

TexHnueckne ycTpOMCTBA U TEXHOJIOT Y ECKUE IPOLECCHI: TO3UMETP, Kamepa BuiibcoHa,
SAIEpHBIA PEaKTOp, TEPMOSACPHBIM peakTop, aToMHas OoMO0a, MarHUTHO-pE30HAHCHAs
ToMoTpadus.

Yuenuueckuii 3xkcnepumenm, nadopamopnie padom i, npaKmuKym.

HccnenoBanue TpekoB 4acTHII (10 TOTOBBIM oTorpadusm).

HccnenoBanue pagnoakTUBHOTO (pOHA C UCIIOIb30BaHUEM JO3UMETPA.

N3ydenne nornonieHus 6eTa-4yacTul aIFOMUHHUEM.

Pa3nen 8. diieMeHTHI aCTPOHOMMHM M ACTPO(PU3UKH.

Otanbl pa3BUTHS acTpOHOMHUHU. [IpHKnIagHOE W MHPOBO33PEHYECKOE 3HAYEHUE
acTpoHOMMH. [IpMEHUMOCTh 3aKOHOB (PU3MKHU AJi1 OOBSICHEHUS! MPUPOIBI KOCMHYECKUX
00BEKTOB.

Meronsl acTpoOHOMUYECKUX HcciaenoBaHUui. COBPEMEHHBIE ONTUYECKUE TEJIECKOTIBI,
PaguoTENECKOIIbI, BHEATMOC(EpHAst aCTPOHOMMUSL.

Bun 3Bé31H0Tr0 HEOGa. Co3BE3 AU, IPKUE 3BE3IbI, UTAHETHI, UX BUUMOE B KCHUE.

CoJiHeyHas cucrema.

Coumue. ComHeunas aktuBHOCTh. MicTounnk 3Heprun CoJiHLA U 3BE3 .

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpamMma «CHEKTpaJbHBIM KIIACC —
CBETHUMOCTb). 3BE3/1bI [JIaBHOM MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB
ISl 3BE3] TJIABHOM MOCJIEAOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE
IIPEACTABIIEHUS O IMTPOUCXOKIAECHUU U 3BOIOLMY COJIHIA U 3BE3 /1. DTaIbl KU3HU 3BE3 .

Mneunsiii [lyte — Hama ['anaktuka. [lonoxkenune m newxenne ConHua B ['anaktuke.
Turmbl ranakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE ABIPHI B SIAPaX FAJIAKTHUK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa06ma. Pa36eranue ramaktuk. Teopus
bonsoro B3peiBa. PenukroBoe usinydyeHue.

MacmrabHas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménupie mpo0iemMbl aCTpOHOMUM.

Yuenuueckue naonrwoenus.

Habmonennst 3BE3qHOrO HebOa HEBOOPYKEHHBIM TJ1a30M C  HCTIOJIb30BAHUEM
KOMITBIOTEPHBIX MPWIOKEHUN I ONpENEeiIeHUsI TMOJOKEeHUs HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3 411 CEBEPHOTO NOIYIIAPUS U SIPKHUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHbI, TUTaHET, TYMAaHHOCTEH M 3BE3THBIX CKOTLICHHIA.

Du3uYecKuil NPAKTUKYM.

CnocoObl m3MepeHHsl (PU3MYECKUX BEIMYMH C HCTOJBb30BAaHUEM aHAJIOTOBBIX U
U(GPOBBIX U3MEPUTETHHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOTIOTHBIE



U OTHOCHUTEIIbHBIE MOTPEHIHOCTH H3MepeHud ¢Qusmuecknx BenuuuH. OllEHKa TpaHUIl
MOTPEIIHOCTEM.

[lpoBeneHre KOCBEHHBIX HW3MEPEHUI, HCCIEOBaHUI 3aBUCHUMOCTEH (PU3UUECKUX
BEJIMYMH, MPOBEPKA MPEJI0KEHHBIX TUIOTE3 (BBIOOP U3 paboT, ONMMCAHHBIX B TEMATHYECKUX
paznenax « Y4eHn4eCKUi IKCIIEPUMEHT, JJabOpaTOpHbIE pabOThI, MPAKTUKYM) ).

O0o0maree NOBTOPeHNE.

O6oOmeHne W cUcTeMaTu3alusi COJIepKaHusl pa3lenoB Kypca «MexaHukay,
«MonekymnsipHas (pU3MKa U TEPMOJAHUHAMUKAY, « DJIEKTPOANHAMUKa», « KorebaHnus u BOJIHbD),
«OCHOBBI cHEeUUATbHOM TEOPUHM OTHOCUTEILHOCTHY», «KBaHTOBas (pusmka», «IJIEMEHTHI
aCTPOHOMUM U aCTPODUBUKID.

Posib (u3MKM U acTPOHOMHUHU B 3KOHOMUYECKOM, TEXHOJOTUYECKOM, COIUATbHOU U
TUYECKOUN cdepax AesATEIILHOCTU YEIOBEKa, POJIb U MECTO (M3UKM M ACTPOHOMHHU B
COBPEMEHHOM HAy4YHOM KapTUHE MMpA, 3HAYECHUE OIMCATEIbHOM, CHCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIbHOW U MPOTHOCTUYECKON (DyHKIUI (PU3NUEeCKON TEOpUH, pOJib (PU3NUYECKON
TEOpHUH B (POPMUPOBAHUU NIPEICTABICHUIN O PUINYECKON KapTUHE MUPA, MECTO (PU3NYECKOM
KapTUHBI MHUpa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEACTABJICHUNA O
IPUPOLE.

Me:xnpeaMeTHbIe CBA3M.

N3yuenne kypca pusuku yriyOaéHHOro ypoBHs B 11 kiacce oCyiecTBisieTcs ¢ yuéToM
COJIepKaTeNbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTHUH, XUMMHH,
reorpauu 1 TEXHOJOTHH.

Mesicnpeomem Hvie nOHAMUA, C6A3AHHbBLE C U3YUEHUEM MEM 00068 HAYYH 020 NOZHAHUA:
SIBJICHHE, HAay4yHbIM (pakT, runote3a, hu3udeckas BEJIMUYHMHA, 3aKOH, TEOPHUsl, HAOIIOCHUE,
SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, W3MEPEHHE, NOTPEIIHOCTH HU3MEPEHUH,
U3MEpUTENIbHBIE TPUOOPHI, H(ppoBas 1adboparopus.

Mamemamuxa: pemieHue cUCTeMbl ypaBHEHHMA. TpuroHomerpuueckue (yHKIUH:
CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI
U UX MNPOEKUMU HA OCH KOOPJHHAT, CIOXKEHUE BEKTOPOB. [IpOM3BOIHBIE AIIEMEHTAPHBIX
dbynkiui. [lpuzHaku mog00us TPEYroJpHUKOB, OTMIPEASICHNE IJIOMAAN TIOCKUX QUryp u
00bEMa Ter.

Buonozua: >nexrpudeckue siBICHUS B KMBOW MpUPOJE, KoJiebaTenbHble ABUKEHUS B
KUBOW  TPUPOJE, OSKOJOTMYECKUE PHUCKH TMPU  NPOU3ZBOJCTBE  SIEKTPOIHEPTHH,
3JIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpEabl, YIbTPa3BYyKOBas JIUarHOCTHKA B
MEIULMHE, ONTHYECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa TBEPABIX TeT,
MEXaHU3Mbl 00pa30BaHUS KPUCTAUIMYECKOU PEIIETKH, CIIEKTPAILHBIN aHAIN3.

TI'eocpaghua: maruutHble noJroca 3eMiTd, 3aJIEKH MarHUTHBIX Py, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, cericmorpad.



Texnonozusn: MIPUMEHEHNE MOCTOSIHHBIX MarHuTOB, AJIEKTPOMAar HUTOB,
ANIEeKTpoJBUraTelb SkoOu, reHepaTtop MEpPeMEHHOTO TOKa, WHAYKIUOHHAS Te4Yb, JIMHUU
ANIEKTPOIIepeay, IEKTPOABUraTeNb, pajaap, paauoNpUEMHHUK, TEIEBU30D, aHTEHHA, TENE(OH,
CBY-neup, ynpTpa3ByKOBasi IMArHOCTUKA B TEXHUKE, NMPOEKIMOHHBIN anmnapar, BOJOKOHHAs

ONTHKA, COJHEYHass OaTrapesi, CIYTHUKOBbIE MPUEMHUKH, fJepHAs »JHEpPreTuka u
DKOJIOTUYECKUE ACIIEKTHI €€ PA3BUTHSI.



[IJNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITIPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATBHI

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yibTaThl OCBOCHHS ydeOHOro mpenmera «Du3nukay
JOJDKHBI OTPa)kaTh TOTOBHOCTH M CTIOCOOHOCTH 00YUYaOIINXCS PYKOBOICTBOBATHCS
c(hopMHUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CUCTEMOM IICHHOCTHBIX
OpHWICHTAINi, TO3WTUBHBIX BHYTPEHHHX YOEXKIECHHUN, COOTBETCTBYIOIINX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOINECTBa, PaCHIMPEHUE KU3HEHHOTO
OTIbITA U OTBITA AEATEIILHOCTHA B MPOLIECCE pEATM3alMd OCHOBHBIX HANPaBJICHUMN
BOCIIUTATEIbHOM IESITENbHOCTH, B TOM YHUCJIE B YACTHU:

rPa;kKIaHCKOT0 BOCTIUTAHMUS:

e chOPMUPOBAHHOCTH IPAXKIAHCKON MO3UIIMN 00YYaIOLIET0CS KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIeHa POCCUNCKOT0 O0IIECTBA;

e TMPUHITHE TPATUIUOHHBIX OOIICUETOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPATAYE€CKHUX LIEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JICSITEIbHOCTh B HHTEPECAX IPAKIAHCKOTO
oOmiecTBa, y4acTBOBaTh B CAMOYIIPaBJICHUU B 00pazoBaTEIILHON
OpraHu3alluy;

e YMEHHME B3aUMOJICMCTBOBATh C COLHUAILHBIMU HHCTUTYTAMU B
COOTBETCTBUU C UX (QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb KTYMaHUTAPHOU U BOJIOHTEPCKOU JIESITEILHOCTH.

NAaTPUOTHYE€CKOr0 BOCITUTAHUSA:

e chOpPMHUPOBAHHOCTL  POCCUHCKONM  TPAXKIAHCKOW  HACHTUYHOCTH,
MaTpUOTU3MA,

e IICHHOCTHOE€ OTHOIICHHE K TrOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHXEHUSIM
POCCUMCKUX YIEHBIX B 00JIaCTH (PU3UKH U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e ¢chOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYEC KOT'O IOBEICHHS;

e CIOCOOHOCTH OIICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IESITEIbHOCTH YYEHOTO;

e OCO3HAHHE JMIHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMYHUBOTO Oy IYIIIETO.

ICTETHYECKOr0 BOCTIMTAHUSA .

e DOCTETUYECKOE OTHOILIEHUWE K MHUPY, BKIIOUYass HSCTETUKY HAy4HOIO

TBOPUYECTBA, IPUCYIIEr0 (U3NIECKOM HAyKe.
TPYAOBOT0 BOCIIUTAHUSA:



MHTEpEC K Pa3IMyHbIM chepaM npodecCUOHATbHON eI TEIbHOCTH, B TOM
YUCJIe CBSA3aHHBIM C (PU3UKON U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiel nmpodeccuu 1 peaar30BbIBaTh COOCTBEHHBIE KU3HEHHbIC
IUIaHbI;

TOTOBHOCTH ¥ CTIOCOOHOCTH K 00pa30BaHUIO K CaMO0OPa30BaHMIO B 001acT!
(Gu3MKU Ha TPOTSHKEHUN BCEW )KU3HU.

IKOJOIHY€CKOro BOCIIMTAaHUA

Cc(hOpMUPOBAHHOCTH IKOJIOTUIECKON KYJIbTYpbhl, OCO3HAHHE TJI00aIHHOTO
XapakTepa FKOJOTUUECKUX TPOOIIEM;

IUITAHUPOBAHUE W OCYILECTBJICHHE JIEHUCTBUU B OKPYXKAIOUIEH Cpelle Ha
OCHOBE 3HaHUS LIEJIE YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA;

pPaCIIMPEHUE OMbBITA AEATEILHOCTU JKOJIOTUYECKOW HAMPABICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUM MO (PU3UKE.

HEHHOCTH HAYYHOI'O IIO3HAHMUA:

c(hopMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAy4YHOU NeATeIbHOCTH, TOTOBHOCTh B IPOIECCE
U3ydeHUs: (U3MKU OCYHIECTBISATh NPOEKTHYID U HCCIEA0BATENbCKYIO
JeSTeIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Io3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS
ba3oBbleJornueckue 1eMicTBUA:

CaMOCTOSITENbHO  (OPMYIUPOBaTh M aKTyaJlM3UpOBaTh MpoOJiemy,
paccmarpuBarth €€ BCECTOPOHHE;

OTIPEACISATh MENU AeSTEeIbHOCTH, 3a/aBaTh MapaMeTPhl U KPUTEPUU HUX
JTOCTHKCHUST;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B PaCCMATPHUBACMBIX
(U3UYECKUX SIBJICHUSX;

pazpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ Y4ETOM aHAINM3a UMEIOIITUXCS
MaTepHUaTbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCThb, OIICHMBATh COOTBETCTBHUE
pE3yJILTATOB IIENISIM, OLIEHUBATh PUCKH MOCJIEACTBHUM IEITETLHOCTH;
KOODJMHUPOBATh W BBINOJHITH PabOTy B  YCIOBHSIX pEaIbHOTO,
BUPTYAJIbHOTO U KOMOMHHPOBAHHOT'O B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBINIICHNUE MIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble uccienoBarejJbCKe 1€iCTBUA.

BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUYEBBIMH TMOHATUSIMU U METOIaMU
buznuecKoi HayKu;



BIIAJICTh  HAaBBIKAMH  y4EOHO-HCCJIEIOBAaTEIbCKOM W MPOEKTHOM
JEATeILHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJ0B peIIeHuss 3aaad  (PU3UIecKoro
COJIep KaHus, MPUMCHEHHIO Pa3JIMIHBIX METOI0B MIO3HAHMUSI;

BIIAJICTh BUJAMHU JEATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIIpeTaINH, TPe0OPa30BaHUIO U IPUMEHEHHUIO B Pa3IMUHBIX YIEOHBIX
CUTyaIusX, B TOM YHCJIC TIPH CO3/IaHUM YYEOHBIX MPOEKTOB B 00JacTH
bu3ukuy;

BBISIBIITh TIPUYMHHO-CJICICTBEHHBIC CBA3U M AKTyaJM3MPOBATh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ peIIeHUs, HAaXOAWTh apTyMEHTBl Il
JI0Ka3aTeIhCTBA CBOMX YTBEP KICHUH, 3a7aBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIM3UPOBATh TIOJyYECHHBIE B XOJE PECIICHUS 33]a4d Pe3y/IbTaThl,
KPUTHUIECKU OIICHUBAThH UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHNUE B
HOBBIX YCJIOBUSX;

CTaBUTh M (OPMYIMPOBATh COOCTBEHHBIE 33Ja4d B OOpa3zoBaTeIbHOMN
NESTEIIbHOCTH, B TOM YHUCJIC TIPY U3YICHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUSIM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;,
yMETh TIEPCHOCHUTHh 3HaHWs 10 (HU3WKEe B MPAKTUYECKYIO 00JacTh
JKU3HEIEITCIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 00JIacTeH;
BBIJIBUTaTh HOBBIC UJICH, TIPEIJIaraTh OPUTrHHAIBHBIE TI0IXO0IbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JTOIYCKAOIIIME aTbTePHATHBHBIC P CIIICHUS.

Pabora c ungopmanmeii:

BJIaJI€Th HABBIKAMHU TOJTY4YCeHUsI MHPOPMALIUU PU3NIECKOTO COJICPIKAHMS U3
UCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISITH TOWCK,
aHaIM3, CHCTEMATHU3alMI0 M WHTEpIpeTaluio HHQOpMaIU pa3IndHbIX
BUIOB ¥ (JOPM IIPEICTABIICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIINH;

UCIIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIICHUM KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX W
OPTaHMW3AlMOHHBIX 3aJa4 C COOJIoJeHHEeM TpPeOOBaHU 3PTrOHOMUKH,
TEXHUKH O€30TaCHOCTH, TUTHEHBI, PECypCOCOECpPEKEHUs, MPABOBBIX U
ITUYECKUX HOPM, HOpM HH(DOPMAIIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOr0 COJEP>KAHUS B PA3IMUHBIX opmarax ¢
y4€TOM Ha3HaueHus WHQOpMalMu W TEICBOW ayJAWTOPHUH, BBIOUpas
ONTUMATLHYIO (POPMY MPEACTABICHUS 1 BU3YATU3 Al H.

KoMMmyHMKaTHBHBIE YHHMBEPCAJIbHbIE YUeOHbIC NeHCTBHS:



OCYIIECTBIISITH OOIIEHWE Ha Yypokax (HU3UKU M BO BHEYPOUHOM
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTYyallMid M CMsAr4arh
KOH(DIMKTHI,

Pa3BEPHYTO U JIOTUYHO HU3J1ararb CBOIO TOUKY 3PEHMS C MCIIOJIb30BAHUEM
SA3BIKOBBIX CPENICTB;

NOHUMATh U UCIIOJIb30BaTh PEUMYILIECTBA KOMAHHON U MHAUBUYaIbHOM
paboThI;

BbIOMpATh TEMATUKy U METOJIbI COBMECTHBIX JACUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEU KaKJ10T0 YJICHA KOJUICKTHBA,

IIPUHAMATh LEIA COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATE U
KOOpPJIMHUPOBATH JEUCTBUA MO €€ JOCTWKEHHUIO: COCTAaBJATH IUIAH
NENUCTBUMN, pacpEeNaTh POJIU C yYETOM MHEHUN Y4aCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOM PaOOTHI;

OLICHMBATh Kauye€CTBO CBOErO BKJIAJa M KAXKIOIO YYaCTHHKAa KOMaHIbI B
001U pe3ynbTar 1o pa3padOTAHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IMPOEKTHI, OLEHUBATH HWAEU C MO3WLUAA HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUIECKON 3HAYUMOCTH;

OCYILECTBIATh MO3UTHUBHOE CTPATErMYECKOE IOBEACHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasTuBHbIC yHUBEPCAJIbHbIE YUeOHbIE 1€ UCTBUS
Camoopranmszanus:

CaMOCTOSITENbHO OCYILECTBIIATH IO3HABATENLHYIO €I TEILHOCTh B 001aCTH
(GU3NKU U aCTPOHOMMH, BBISBIISATH IPOOJIEMBI, CTABUTH U (POPMYIIMPOBATH
COOCTBCHHBIC 3214 U,

CaMOCTOSITENIbHO COCTABIIATH IJIaH PEIeHUs] PACUETHBIX U Kau€CTBEHHBIX
3a/1a4, MIaH BBIMIOJHEHUS NPAKTUUYECKON pabOThl C yUETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BOSMOXKHOCTEH U MPEIIMOYTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpsITh paMKH Y4€OHOTO ITPEAMETa Ha OCHOBE JIMUHBIX IPENOY TEHUI;
JienaTh OCO3HaHHBIM BBHIOOP, apryMEHTHpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTD 32 PEIICHNUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO APYIAUIIUU B 00JacTu
(Gu3MKU, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CUTYAIlUAM, BHOCUTb KOPPCKTUBLI B ACATCIIBHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM;



BJIQJICTh HABbIKAMU T[O3HABATEIbHOW pediekcuu Kak OCO3HaHUs
COBEPLIAEMBIX JIEMCTBUM U MBICIUATEIbHBIX ITPOLIECCOB, UX PE3YIbTATOB U
OCHOBaHMI;

WCII0JIb30BaTh MPUEMBI peIIEKCHHU JJIS OTIEHKH CUTYaIlUU, BEIOOPa BEPHOTO
pelIeHus;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATh PEHICHHUS MO HX
CHIDKCHMIO;

MIPUHUMATh MOTHBBI M APTYMEHTHI JIPYTMX IMPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH C€051, TOHUMAasi CBOU HEJTOCTATKU U JIOCTOUHCTBA,

MIPUHUMATh MOTHBBI M APTYMEHTHI JIPYTMX MPU aHAIU3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHOKHU.

B mporecce nocTHKEHUsT TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI IO
buzuke s ypoOBHS CcpeAaHero oOiero oOpa3oBaHus Yy OOydYaromuxcs
COBEPILICHCTBYETCS AMOIIMOHAITLHBIN WHTEJUICKT, Ipe/IoIaraonyii
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHMsI,  BKJIKOYAIOUIEr0  CIOCOOHOCTh  MOHMMATh  CBOE
AMOIMOHATILHOE COCTOSIHUE, BUJETh HAPABJICHUS] Pa3BUTHUSI COOCTBEHHOU
AMOIMOHATILHOM C(hephl, ObITh YBEPEHHBIM B CE0€;

CaMOPEryJlIMpOBaHus, BKIIOYAIOIIEI0 CAMOKOHTPOJIb, YMEHHE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CMOCOOHOCTh aJalTUPOBATHCS K
AMOIMOHATILHBIM U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPBHITHIM
HOBOMY;

BHYTPEHHEI MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMIIEHUE K IOCTHKEHUIO LIEH
U yCIieXy, ONTUMH3M, MHUIIMATUBHOCTb, YMEHHUE JIEUCTBOBATh, UCXOAS U3
CBOMX BO3MOKHOCTEH;

SMIATUM, BKJIIOYAIOMIEH CHOCOOHOCTh TMOHHUMATh  3MOIMOHAJILHOE
COCTOSIHME JPYTUX, YUYMUTHIBaTh €ro IMpU OCYILECTBICHUU OOIICHHUS,
CIOCOOHOCTB K COUYBCTBHIO M COTIEPEKUBAHHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIOCOOHOCTh BBICTPAUBATH
OTHOIIEHUS C JAPYTUMH JIOABMH, 3a00TUTHCS, MPOSABIATH HHTEpPEC U
pazperarb KOH(JIMKTHI.



[NPEAMETHBIE PE3VYJIbTATDI

K xoHIity o6yuenus B 10 kaacce npeaMeTHbIE pe3yJIbTaThl HA yTITyOJEHHOM YPOBHE

JOJKHBI OTpaxarb CPOPMHUPOBAHHOCTD Y 00yUaIOIINXCsl YMEHUI:

NOHUMAaTh pPOJIb (PU3UKK B HIKOHOMHUYECKOW, TEXHOJOTHUYECKOH,
HKOJIOTMYECKOM, COLMAIbHOM M H3TUYECKOM cdepax aesTeNnbHOCTU
YeJI0BEKa, POJib U MECTO (PM3UKU B COBPEMEHHOU HAYYHOU KapTHHE MUPA,
3HaUYE€HUE ONMCATEeNIbHON, CHUCTEMATH3UPYIONIeH, OOBACHUTEIHLHOU U
MPOTHOCTUYECKONH (QYHKIUH  (QU3WIECKOW TEOpHH —  MEXaHUKH,
MOJIEKYJIAPHOU (PU3UKH U TEPMOJIUHAMHKH, POJIb (PU3NUECKON TEOpUH B
dbopMupOBaHUM MPEICTABICHUI O PU3UYECKON KapTHHE MUPA;

paznyaTh YCIOBUS IPUMEHUMOCTH MOJIeNel (PU31UEeCKUX TeJ U MPOLIECCOB
(sAB€HUH): MHEpIMAIbHASA CHCTeMa OTCYETa, abCOIOTHO TBEPIOE TEo,
MaTepuajibHasi TOYKa, paBHOYCKOPEHHOE JIBKEHHE, CBOOOIHOE MaJIeHHE,
abcomroTHO ympyras aedopmanusi, aOCOIOTHO yNpyroe M adCOJFOTHO
HEYIIPYroe CTOJKHOBEHUS, MOJEIH Ta3a, >KUIKOCTH M TBEPIOro
(KpUCTAIUTMYECKOTI0) TeNa, WeaIbHbIN ra3, TOUEUHBIN 3apsij, OAHOPOIHOE
DIIEKTPUYECKOE I10JIE;

pa3nuuarh ycJiOoBUs (TpaHMLbI, 00JACTH) MPUMEHHUMOCTH (DU3HUECKHX
3aKOHOB, NMOHUMAaTh BCEOOUIMI XapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHNYEHHOCTh UCITOJIb30BAHNS YACTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBICHATH MEXaHUYECKHE MPOLIECChl U  SBIICHUS,
VICIIOJIb3YSl OCHOBHBIE MTOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHMYECKOT'0 JBIKEHUS, (POPMYJIbI KUHEMAaTHKH PaBHOYCKOPEHHOTO
NBIKEHUsA, MpeoOpa3zoBanus ['anmuies Ajii CKOPOCTH U TEpEeMELIeHus,
3akoHbl HbIOTOHA, NPUHIMI OTHOCUTENBHOCTH ['amwiies, 3aKoH
BCEMUPHOTI'O TATOTEHHUsI, 3AKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOU
SHEPTHH, CBSA3b PabOThl CUJIBI C M3MEHEHHEM MEXaHWYECKOU SHEPIHH,
YCIOBHSI paBHOBECHs] TBEPJIOro Teja), NPU 3TOM HCIOJIb30BaTh
MaTeMaTH4YECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
dbu3nyeckux 3aKOHOB: MpeoOpasoBaHuil [amuiiesi, BTOPOTO M TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HMMILYJbCA U MEXAHUYECKOU
DHEPTUU, 3aKOHA BCEMUPHOTO TATOTEHUS,

AHAIM3UPOBATH U OOBICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIOb3YS
ocHoBHble moJoxkeHuss MKT u 3akoHBI MOJNEKYISIpHOW GHU3UKU U
TEPMOJUHAMHUKU (CBSI3b JIABJICHUS MJACAILHOTO Tra3a CcoO CpeaHed
KMHETUYECKOM DHEPTUEN TEIUIOBOTO JBW)KECHHMS W KOHLEHTPALMEH €ro
MOJIEKYJI, CBA3b TEMIIEPATYpPbl BEIIECTBA CO CPEAHEH KHUHETHYECKOU
DHEPTUEN TEIUIOBOTO JBMKEHHUSI €0 YaCTHLL, CBA3b JABJICHUS MICAIBHOIO
ra3a C KOHLEHTpauuMerd MOJIEKYJl W €ro TeMIIepaTypod, YpPaBHEHHE



MenneneeBa—Knaneiipona, IepBbIM 3aKOH TEPMOJWHAMHUKH, 3aKOH
COXPAHEHMs] SHEPTUU B TEIUIOBBIX IPOLECCAX), IPU ITOM HUCIIOIb30BaATh
MaTeMaTH4ECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MenneneeBa—KianenpoHna;

aHAIM3UPOBATh U OOBACHATH DJICKTPUUECKUE SIBICHUSA, HCIOJb3YsS
OCHOBHBIE TOJIOKEHUS U 3aKOHBI JJIEKTPOJANHAMHKH (3aKOH COXPAHEHUS
NIEKTPUYECKOrO0  3apsana,  3akoH  Kynowna, MOTEHIUAIIBHOCTh
ANEKTPOCTATUYECKOIO0 TOJIA, NPUHLUI CYNEPHO3ULIMHU DICKTPUIECKUX
IIOJIEW, MPHU 3TOM YKa3blBas YCJIOBHUS NPUMEHMMOCTH 3akoHa KynoHna, a
TaK)K€ IPAKTUYECKU BAXKHBIE COOTHOILICHMS: 3aKOHbBI Oma 11 ydacTka
LUEMd W JUIA 3aMKHYTOM SJIEKTpUYECKOM uemnu, 3akoH J[xoyms—Jlenua,
npasuia Kupxroda, 3akonsl apajes 11 3J€KTpoan3a);

ONUCHIBaTh (PU3MYECKHUE MPOLECCHI U SBJICHUS, HCIOJb3YS BEJIUYHHBIL:
NEpPEMEILIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIAa ¥ CUCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, 1aBJICHHE, TOTEHUMAIbHAs JHEPTHsI, KHHETUYECKasi JHEPT U,
MeXaHu4ecKasi SHEpTHsl, padoTa CUIIbI, LIGHTPOCTPEMUTEIBHOE YCKOPEHIE,
CHjla TSXKECTH, CUJIa YOPYTrOCTH, CHJa TPEHHUS, MOIIHOCTh, SHEPTHUS
B3aUMOICHCTBUS Tesa ¢ 3eMIIEN BOIM3HU €€ MOBEPXHOCTH, SHEPTHSI YIIPYron
nedopMaly NpyKUHbI, KOJMYECTBO TEIUIOThI, ADCOIIOTHAS TEMIIEparypa
Tena, paboTa B TEPMOJAMHAMHUKE, BHYTPEHHSISI HSHEpPrus HUAEAIbHOIO
OJIHOATOMHOTO ra3a, padoTa ueaJbHOTO ra3a, OTHOCUTENb Hasl BIAXKHOCTb
Bo3ayxa, KII/[ maeanbHOTO TEIIOBOTO JIBUTATENs; SJIEKTPUUECKOE MOJIE,
HaNpsKEHHOCTD AJIEKTPUYECKOTO MOJIS, HANPS)KEHHOCTD MOJISI TOYEYHOIO
3apsijia Wi 3apsHKEHHOTO 1Iapa B BAKyyM€ U B IMAJIEKTPUKE, MOTEHIIMAT
ANEKTPOCTATHYECKOTO MOJIA, PA3HOCTh MOTEHLIHUAIOB, 3JIEKTPOABKYIIAA
CHJia, CHJia TOKA, HANpPSHKEHUE, MOIIHOCTh TOKA, 3JEKTpUUecKass EMKOCThb
IUDIOCKOTO  KOHJEHCATOpa, CONPOTHBJICHHE  ydacTKa LEmUu ¢
MOCJIEA0BATENBHBIM U MMAPAUIEIbHBIM COETUHEHUEM PE3UCTOPOB, SHEPTUS
AIIEKTPUYECKOTO MOJISI KOHJIEHCATOPa;

OOBSICHATH  OCOOCHHOCTM  NPOTEKaHUs  (PU3UYECKUX  SIBJICHUIA:
MEXAHMYECKOE JIBUKEHHWE, TEIUIOBOE JIBMKEHUE YacTHIl BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHHE, Auddy3us, ucrapeHue,
KHUIIEHHE W KOHJICHCAIU, IUIABJIEHUE U KPUCTAUTM3allusl, HAPABJIEHHOCTD
TEIUIONEPENayH, JIEKTPU3aUs TeJ, SKBUIO TEHIIMATLHOCTh ITOBEPXHOCTU
3apsIKEHHOTO MPOBOJHUKA,;

MIPOBOJINTH UCCJICIOBAHUE 3aBUCUMOCTH OTHOM (PH3NUECKON BETUIUHBI OT
JIPYTroM C KCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUM, IPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHpPOBATh pPE3YyIbTaThl IMOJYYEHHOW 3aBUCHUMOCTH
dusznueckux BEMMYMH B BUAE TpaduKkoB C Y4ETOM aOCOIOTHBIX



IOTPEIIHOCTE  M3MEPEHUM, Jenarb  BBIBOABI II0  pe3yJbTaTam
VCCJICIOBAHUS;

NPOBOJIUTH KOCBEHHbIE M3MEpPEHUsl (PU3MUECKHX BEIMYHUH, MPU ITOM
BbIOMpATh ONTUMAJIbHBIA METOJ U3MEPEHUs, OLIEHUBATh a0COIOTHBIE U
OTHOCHUTENBHBIE IOTPEIIHOCTH NPSAMBIX M KOCBEHHBIX U3MEPECHU;
IIPOBOJIUTH OIIBITHI IT0 POBEPKE NMPEIIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
IKCIIEPUMEHT, COOUPaTh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH
IIOJTYYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyC€ MPEIIIOKECHHOU
TUIIOTE3BI;

co0oaTh npaBuia 0€30MacHOro TpyAa IPpU NPOBEIECHNUN UCCIIET0BAHUIA B
pamKax  y4yeOHOTO  JKCHEpHUMEHTa, TMpakTuKyma U y4eOHO-
UCCJIE0BATENbCKOM W NPOEKTHOM JESITEIIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a0OPATOPHOT0 000PYI0BAHUS;

pemars pacy€THble 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJlaHHOM
($u3nuecKoi MOJENbIO: HA OCHOBAaHUM aHAIM3a YCJIOBHUSI 0OOCHOBHIBATH
BbIOOP (U3MUECKOM MOJENHU, OTBEYarIlell TpeOOBaHUAM 3ajauu,
IPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U IOCTYAThI PU3UYECKUX
TEOPUH MPHU UCIIOJIb30BAHNNA MATEMATUYECKUX METOJOB PEIICHUs 3a7ad,
IIPOBOJIUTH PACUETHI HA OCHOBAHWU MUMEIOIIMXCS JTaHHBIX, AHAJTM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATh METOIbI PELICHHS C YYETOM IOJYYEHHBIX
pPE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 3a7auM, TPeOYIIIMe NPUMEHEHUS 3HaHWM U3
pa3HbIX pa3enoB Kypca GU3HNKH, a TAK)Ke UHTErpaluy 3HAaHUN U3 APYrux
MIPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIHMKJA: BBICTPAUBATh JIOTUYECKYIO
LENOYKY PACCYKJICHUN C ONIOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHNUS,

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUA MJI1 OOBACHEHHS OCHOBHBIX
NPUHIMIOB pabOThl K3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOICTB U
TEXHOJIOTUYECKHUX IPOLECCOB;

MPUBOJUTH IPUMEPHI BKJIaZa POCCUNCKUX U 3apYOEKHbBIX YUEHBIX -(PU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIEro MHUpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATH U OLICHWBATH MOCJIEACTBUS OBITOBOM M TPOU3BOICTB EHHOM
NESTEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (PU3WYECKUMM MPOIECCaMU, C
MO3UIIMIA IKOJIOTUYECKON O€30MacHOCTH, IPEICTABICHUH O palliOHAILHOM
MIPUPOJOIOIB30BAHNH, & TAKKE PAa3yMHOM HCMOJIb30BAaHUU J10CTUKEHUIM
HAYKM W TEXHOJIOTUM U1 JAJIBHEUIIETO Pa3BUTHS YEJIOBEYECKOTO
00IIIECTBA;



e TIPUMEHATH Pa3IMYHBIC CTIOCOOBI paboThl ¢ MHPOpMalueh HU3UIECKOro
COZep)KaHUs C HCTOJF30BAaHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HCIIOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHbIC
TEXHOJIOTUU I TIOWCKa, mepepaboTKu W TpeIbABICHUS y4eOHOU u
HAy4YHO-TIOMYJIAPHOU HH(POpMAIK, CTPYKTYPUPOBAHUS U UHTEPITPETAIIIN
uHopMalMK, TMOJYYEHHOW W3 Pa3IMYHBIX HUCTOYHHUKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJlydaeMyl0  HMHpOpMAHMIO ¥ OICHHUBAaTh €6
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIMXCSI 3HAHWUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA MH(POPMAITHIH;

e TMPOSIBISTH OpraHu3allMOHHbIE U MO3HABaTE/IbHbBIC yMEHUs
CaMOCTOSITEIbHOTO IPUOOPETEHMSI HOBBIX 3HAHUM B TIPOIIECCE BHITIOJTHEHUS
MPOEKTHBIX U Y4EOHO-UCCIIEA0BATEIbCKUX PAOOT;

e paboTaTh B TPYIIE C MCIOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IJTAHUPOBATh PA0OTY TPYIIIIbI, PAITMOHAILHO pacpeaeNiaTh 1eITeTbHOCTD
B HECTAHJIAPTHBIX CUTYyallUsSX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXJAOTO U3
YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTpuBacMoi MpoOIeMbl;

e TMPOSIBISTH MOTUBALIMIO K Oynymiel npodeccuoHanbHOMU IeITeTbHOCTH 10
CIEUATbHOCTAM (DU3UKO-TEXHUYECKOTO PO DUIIs.

K xonity oOyuenus B 11 knacce npegMeTHbIE PE3YJIbTAThI HA YTITyOJIEHHOM YPOBHE
JTOJDKHBI OTpaXaTh C(HOPMHUPOBAHHOCTD Y 00 yJAFOIIMXCSI YMEHUN:

e TIOHUMATh POJIb (PU3UKU B YIKOHOMUIECKOM, TEXHOJIOTUYECKOH, COIMALHON
U 3TUYECKOM cdepax NeaTeTbHOCTH YeIOBEKa, pOJb U MECTO (PU3MKU B
COBPEMEHHOM HAyYHOUW KapTUHE MUPA, POJIb ACTPOHOMHHM B PAKTUYECKOM
JEeATETbHOCTH YEIOBEKa U JAIbHEUIIIEM HAYyYHO-TEXHUYECKOM Pa3BUTHH,
3HAQUCHUE OIMCATENbHOMN, CHCTEMATH3UPYIOMEH, OOBICHUTEILHOW |
MPOTHOCTHYECKON (PYHKIIMH (PU3NIECKON TEOPUH — DJIEKTPOIUHAMUKH,
CTIEIUAIbHOM TEOPUU OTHOCHUTEIHHOCTH, KBAaHTOBOW (U3WKH, POIb
busnueckoit Teopur B (HOPMUPOBAHUM MPEACTABICHUNA O (U3UIECKON
KapTUHE MHUpa, MeCTO (PM3WYECKOW KapTUHBI MHUpa B OOIIEM psIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX TPEACTABIECHUIN O IPUPOJIE;

e pa3aMyYaTh yCIOBUSI MPUMEHUMOCTU MOJIENEH (PU3MUECKUX TEJ ¥ TPOIIECCOB
(ABJEHUI): OJJHOPOIHOE HIEKTPUUECKOE U OJJHOPOJHOE MATHUTHOE TI0JIS,
rapMOHUYECKUE KOJeOaHUs, MaTeMaTUueCKUd MAasiTHUK, UACATbHbBINA
NPY)KUHHBIA ~ MAasiTHUK, rapMOHUYECKUE  BOJIHBI, UJICTbHBIN
KoJieOaTebHbIA KOHTYD, TOHKAs JIMH3a, MOJENel aToMa, aTOMHOTO sijipa U
KBAHTOBOM MOJIEJIU CBETA;

e pasnuyarh ycJOBHs (TpaHHUIBI, 00JaCTH) MPUMEHUMOCTH (PU3UUIECKHX
3aKOHOB, TOHUMATh BCEOONMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOJIb30BAHMS YACTHBIX 3aKOHOB;



AHAJIM3UPOBATH U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIO)KEHUS M 3aKOHBI DIIEKTPOJAUHAMHUKH U
CIIEUUAIbHOM  TEOPUM  OTHOCUTEIILHOCTH  (3aKOH  COXpPAaHEHUs
ANEKTPUYECKOrO 3apsna, cwia Awmmnepa, cuna JlopeHna, 3akoH
DIIEKTPOMAarHUTHOM  MHAyKuuM, npaBwio Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJIEKTPUYECKOM LENU CO CKOPOCTBIO
WU3MEHEHHUS CWIIbI TOKA, TOCTYJIAThI CIIENUAIbHOM TEOPHUU OTHOCUTEIBHOCTU
DitHITeliHa);

AHAJIM3UPOBATH U OOBSICHATH KBAaHTOBBIE IIPOLIECCHI U SIBJICHUS, UCIIOJb3Ys
MOJIO)KEHUSI  KBaHTOBOM  ¢um3uku  (ypaBHeHHME  OWHIITEHHA [
doTo3(pdexTa, nepBblii 1 BTOpoil nocTynarsl bopa, MpuHIMI COOTHOILIEHUS
HeonpenenéHHocteil ['eizenOepra, 3aKoHbl COXpPAHEHMs 3apsiJ0BOTO U
MacCOBOTO YMCEI M SHEPTUHU B SIEPHBIX PEAKLMSX, 3aKOH PaIM0AKTUBHOTO
pacmajna);

ONUCHIBaTh (PU3MYECKHUE MPOUECCHl U SBJICHUS, HUCIOJb3YSl BEIMYUHbI:
HaNPsKEHHOCTD AJIEKTPUYECKOTO TOJIs, IIOTEHIHA 3IEKTPOCTATUIECKOrO
NOJIsl, Pa3HOCTh MOTEHLUMAIOB, JJIEKTPOJABWXKYIIAs CUJIA, HWHAYKIUA
MarHMTHOT'O MOJIsl, MarHUTHBIA TMOTOK, CWia AMIEpa, UHIYKTUBHOCT®,
ANEKTPOJIBMKYIIAS. CWJIA CaMOMHIYKLHH, 3HEPTUs MAarHUTHOTO IMOJI
ITPOBOJTHUKA C TOKOM, PEJIITUBUCTC KU UMITYJIbC, TIOJIHASL SHEPTUS, SHEPTUS
MOKOsI CBOOOJHOM YacCTULIbI, 3HEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO
Y 3apsJ A1pa, SHEPTUS CBA3HU A1Pa;

OOBSICHATb  OCOOEGHHOCTM  NPOTEKaHUs  (UBMYECKUX  SBJICHUM:
AIIEKTPOMArHUTHAS UHIYKLHMS, CAMOUHAYKIIMS, PE30HAHC, UHTEPPepEeHIUs
BOJH, JU(pakiusi, AUCHEPCHUsi, IOJHOE BHYTPEHHEE OTPAXKCHUE,
dboToanekrpuueckuii 3pdext (hoTorddexr), anbda- u 6era-pacnajsl saep,
ramma-u3JaydeHue siaep, pusndeckue npUuHIMIMbI CIIEKTPATbHOT 0 aHAIN3a U
paboThI J1a3epa;

ONPEAEISATh HAIIPABICHUE HWHIYKIMH MAarHUTHOTO IOJISi MPOBOJHUKA C
TOKOM, cWJibl AMIiepa v cwiibl JIopeHna;

CTPOUTH U300paKEHHUE, CO3aBAEMOE IJIOCKUM 3€pKajIOM, TOHKOM JIMH3 0,
U PacCUYUTHIBATH €T0 XapaKTEPUCTHKHY;

MIPUMEHATh OCHOBOIIOJAralOIIME aCTPOHOMHUYECKUE MOHATUSL, TEOPUU H
3aKOHBI JUIA aHamM3a MW OO0BACHEHHS (UWYECKUX IIPOIIECCOB,
MPOUCXOISIIMX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJaKTUYECKON
cpene; NIBUKEHHUS HeOSCHBIX TEJI, BOJIIOIMH 3BE31 M BeeneHHo;
NPOBOJUTH HCCJEOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIMYHUH C
UCIIOJb30BAaHUEM TMPAMBIX M3MEPEHHH, MNpH H3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (HUKCHpPOBATh pPE3YyIbTaThl TMOJY4YEHHOW 3aBUCHUMOCTH



¢u3nyeckux BEIMYMH B BHUAE TrpadukoB ¢ y4y€ToM aOCOJOTHBIX
MOTPEIIHOCTEN  HM3MEPEHUM, JI€NaTh  BBIBOABI IO  pE3yibTaTaM
UCCJIEIOBAHMS;

NPOBOJIUTH KOCBEHHbIE M3MEPEHHUsl (PU3MUECKUX BEIMYHUH, MPU STOM
BbIOMpATh ONTUMAIbHBIA METOJ] U3MEPEHHUs, OILICHUBATh a0COJIIOTHBIE U
OTHOCHTEJbHBIE MOTPENIHOCTHU NPSIMBIX U KOCBEHHBIX H3MEPEHMUI;
IPOBOJUTH OTBITHI IO MIPOBEPKE MPEMIOKEHHONW TMIIOTE3bI: TUIAHUPOBATh
IKCIIEPUMEHT, COOUPATh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBAThH
MOJIyYECHHbIE PE3YyNbTAaThl U JENaTh BBIBOJ O CTAaTyCe MPENJI0KEHHOM
TUNOTE3BI;

OTIMCHIBATh METO/IbI TIOJTyYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
co0roaTh npaBusa 6€30MacHOro TpyAa NPy MPOBEAECHUH UCCIIEI0BAHUN B
pamKax  y4yeOHOTO  JKCHEpHUMEHTa, TMpakTuKymMa W y4eOHO-
UCCJIE0OBATENbCKOM W NPOEKTHOW JESITEIIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a0OPATOPHOT0 000PYI0BAHUS;

pemars pacu€THble 3aJayd C SBHO 3aJaHHOM M HEABHO 3aJlaHHOM
Gu3nuecKkol MOJENbI0: Ha OCHOBAaHMM aHalM3a YCJOBUS BBIOMpATH
busznueckue MOJENH, OTBEYAIOUME TpeOOBaHUSAM 3aJadyu, MPUMEHATH
(bopMysibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOPUH
OpU  MCIOJIb30BAaHUM MATEMAaTUYECKUX METOJIOB pEIeHUs  3ajad,
IPOBOJUTH PACUETHI HA OCHOBAaHUM UMEIOIIMXCS TAHHBIX, aHAIM3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YYETOM MOJIYYEHHBIX
pE3yJIbTaTOB;

pelars KayecTBEHHBbIE 3ajauM, TpeOyrolye NPUMEHEHUs 3HaHuU U3
pa3HBIX pa3enoB Kypca GU3MNKH, a TAKKEe UHTErpalluyd 3HAaHUN U3 APYrux
IIPEAMETOB €CTECTBEHHO-HAYYHOr'0 LIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEN0YKY PACCYKJIEHUN C ONTIOPOX HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU
U (pU3NYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUA M1 OOBACHEHHS OCHOBHBIX
MPUHIMIOB pab0Thl K3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJOTUYECKHUX IPOLECCOB;

MPUBOIUTH MPUMEPHI BKJIaZa POCCUNCKUX U 3apYOSKHBIX YUEHBIX -(PU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHUE IMPOIECCOB OKPYXKAIOLIETO MHUpPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OLICHUBATH MOCJIEACTBUS OBITOBOM M MTPOU3BOACTBEHHON
JESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (PU3MYECKUMM MPOIECCaMU, C
MO3UIIMIA IKOJOTUYECKOM O€30MaCHOCTH, IPEICTABICHUH O palliOHAILHOM
MIPUPOJOIOIB30BAHNH, & TAKKE PAa3yMHOM HCMOJIb30BAaHUU J10CTUKEHUM



HAayKd W TEXHOJOTHH [UJIs JAJBHEHIIEr0 pa3BUTHS YEJIOBEYECKOTO
00I1IeCTBa;

NPUMEHSATh Pa3JIMYHbIE CIIOCOOBI paboThl ¢ MHpOpPMALUEH PU3NIECKOTO
COJECp)KaHUSA C HCIOJB30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHUH, MPU 3TOM HCIOJIb30BaTh COBPEMECHHBIC MH()OPMAIIMOHHbIC
TEXHOJIOTUU JUIA TIOWCKa, TepepabOTKU W TPEAbABICHUSA Y4COHOH W
HAYYIHO-TIOMYJIIPHO HH(POPMAIIUHU, CTPYKTYPUPOBAHKS U UHTEPIIPETAIIN
UH(POPMAITUH, TOJYYCHHOW W3 Pa3jMYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh  MMOJyYaeMyl  HMHGOpPMAIMIO W  OICHUBaTh  ¢€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIIMXCS 3HAHWM, TaK MU HAa OCHOBC
aHaJIM3a UCTOYHUKA MH(OPMAIINH;

IPOSIBJIATH OpraHU3aIMOHHBIC 51 [I03HAaBaTEILHBIE yYMEHUS
CaMOCTOSTEIBHOTO IPUOOPETEHUS HOBBIX 3HAHHUI B IMPOIIECCE BHITTOTHCHHSI
NPOEKTHBIX U YU€OHO-HCCIIeA0BATEIbCKUX PadoT;

paboTaTh B TpyMIe C HMCIOJHCHHEM Pa3JIMUHBIX COLHUAIBLHBIX POJICH,
IUIAHKUPOBATh Pa0OTy TPYIIIbI, PAIIHOHAILHO PACTIPEACIATh ICATSILHOCTD
B HCCTAHJApPTHBIX CUTYaIlMsSX, aJcKBaTHO OIICHHWBATh BKJIAJl KaKIOTO U3
Y4aCTHUKOB I'PYIIIIbI B PEIICHUE PacCMaTpUBAEMO MPOOJIEMBIL;
IPOSIBJIATh MOTHBALIMIO K OyyIel nmpodecCHoHaIbHOM A TE b HOCTH 110
CHCIHMATBHOCTAM (PU3UKO-TEXHUUIECKOTO PO QHIIS.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIIACC
KoJunuecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (¢ poBbIe)
Kontpoabnubie | IIpakTnueckue
n/n NMporpaMMmal Bcero o0pa3oBaTeJibHbIEe
padoThl padoThI
pecypcebl
Paznen 1. HAYUYHBIA METO/] IOSHAHUS ITPUPO/IbI
11 i . 5 bu6mmoreka [IOK
' AYTHEIH METOA HOSHAHI HPHPOAK! https://m.edsoo.ru/f16b68d7
HUroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuoreka IIOK
2.1 Kunemarnia 10 1 https://m.edsoo.ru/f16b68d7
bu6nuoreka [JOK
2.2 Jlunamuia 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [JOK
2:3 Cratuka TBEPAIOTO Tena S 1 https://m.edsoo.ru/f16h68d7
bubmuoreka IIOK
2.4 3aKOHBI COXPaHEHHS B MEXaHHKE 10 1 https//m.edsoo.ru/fL6b68d7
Hroro no pazneny 35
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOIUHAMUKA
. bu6nmmoreka [JOK
3.1 OCHOBBI MOJIEKYIISIPHOKMHETUYECKON TEeOopun 15 1 https//m.edsoo.ru/fL6b68d7
3.2 TepmoanHamuka. TermioBbie MaIlMHbBI 20 1 bubmnorexa [OK
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33 ArperatHble cocTossHUsI BelecTBa. dDa3oBble 14 bu6mmotexa LIOK
' TIEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Pa3znen 4. JIEKTPOAUHAM UKA
bu6nmmoreka [JOK
41 DTIEKTpHECcKoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmorexa [JOK
4.2 IlocTosIHHBIN IIEKTPUYECKUI TOK 24 https//m.edsoo.ru/fL6b68d7
bubmuoreka IIOK
4.3 Toxat B pasHHEIX cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUSMYECKHN MMPAKTUKYM
. bu6nuoreka [JOK
>1 H3HICCKHH MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo paznmeny 16
bubmuoreka IIOK
Peseparioe Bpens 10 https://m.edso0.ru/f16b6847
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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11 KJIACC

KoJunuyecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3ieJioB U TeM (uud poBbie)
Ne ni/m Konrpoabnbie | Ilpakruueckue
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcesbl
Pazgen 1. JIEKTPOAUHAM UKA
bu6mmoreka [IOK
11 MaruuTHoe nose 14 https://m.edsoo.ru/39859%f1
Bbu6munoreka [JOK
12 DTIEKTPOMATHHTHES HHAYKUHS 13 L https://m.edso0.ru/39859%f1
Hrtoro 1o paznery 27
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [JOK
2.1 Mexannueckue KoneOaHus 10 https//m.edsoo.ru/39859ef1
bu6mmoreka [IOK
2.2 DJIeKTpOMarHuTHEIE KoJIeOaHusT 15 https://m.edso0.ru/39859f1
53 MexaHuueckue U 3JIEeKTPOMarHUTHbIE 10 1 bubnmnoreka [IOK
' BOJIHBI https://m.edso00.ru/39859%f1
bu6mmoreka [IOK
24 Ontiia 25 L https://m.edso0.ru/39859f1
Hroro mo pazueny 60
Paznea 3. OCHOBBI CIIEHIUAJTBHOM TEOPUM OTHOCHUTEJBHOCTH
bu6mmoreka [IOK
31 Ocrosr CTO 5 1 https://m.edso0.ru/39859%f1
Hroro no pasneny 5
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Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyasspHO-BOJIHOBOH IyaIn3M 15 bubmorera [OK
' PIYCKYIAP . o https://m.edso0.ru/39859%f1
bubnuoreka [IOK
4.2 Puznka aroma 5 https://m.edso0.ru/3985%f1
43 du3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5 bubmuoreka [IOK
' YaCTHUI] https://m.eds00.ru/39859%f1
Hroro mo pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3NKHU

bu6mmoreka [IOK
5.1 DJIEMEHTBI aCTPOHOMHUHU U aCTPOPU3UKHI 12 https/m.edsoo. /398591
Hroro no pasneny 12
Pasnea 6. ®UBUNUYECKUI MPAKTUKYM
. bub6moreka [IOK
6.1 DH3HHICCKIH MPAKTHIYM 16 16 https://m.edsoo.ru/39859f1
Hrtoro 1o paznery 16
Paznea 7. OBOBLIAIOIIEE ITIOBTOPEHUE
Cucremarusanus 1 00001EeHne
71 IIPEAMETHOTO COACPKAHUS U OIBITA 15 bubanoreka LIOK
' JIeSTeIbHOCTH, IPUOOPETEHHOTO MPU https://m.edso00.ru/39859%f1
u3ydeHuu kKypca ¢usuku 10 — 11 knaccon
Hroro no pazneny 15
bu6mmoreka [IOK
Pesepsroe Bpems 10 https://m.edso0.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 170 16
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IHHOYPOYHOE IVTAHUPOBAHHE

10 KUIIACC
KounuecrBo yacos JJIeKTPOHHBIE
Ne ara ug posbie
Tema ypoka Beer Konrpoans | Ipakruue | /A uugp
n/n HbIE CKHe u3y4deHusi | oOpa3oBaTeJibHbIE
0
padoThI padoThI pecypchbl
1 ®duszuka — QyHIaMEeHTaIbHAsA HayKa O MPUPOJE 1 bromuoreia LIOK
Vi Y PHpoA https://m.edsoo.ru/1beef346
Hayunblii MeTO MO3HAHUSA U METOABI bubnmotexa LIOK
2 . 1 .
ucciea0Banus QU3NIECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOIECCE MO3HAHUS bubnuoreka LIOK
3 1
npupoasl. Habronenue u skcepuMeHT B r3HKe https://m.edso0.ru/34c49931
bubmuoreka IIOK
4 CniocoOs1 u3MepeHust PU3NIECKUX BEITUUNH 1
P ¢ https://m.edsoo.ru/ca2def03
AOGCONIOTHAsI M OTHOCUTEIbHAS MOTPEIHOCTH bubnmnoreka [IOK
5 . 1 _
HU3MEPEHUN (PM3HYECKUX BEIUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponbs u Mmecto Qpusnku
6 B q)cI)[ MI/Ip OBAHUH C(()bB €MEHHOW Hay4HOU 12 THHBI 1 bubmorexa LIOK
PMHP P YAHOM Kap htps://m. edsoo.ru/eabbded1
MUPA, B IPAKTUYECKON AEATEITBHOCTH JIFOIeH
Mexanndeckoe nBuxenue. CucreMa oTcuera.
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JBHUXKCHUS 1 butmorexa LIOK
" 8 ' https:/m.edso0.ru/e9a52f02
[Ipsimast u oOpaTHas 3a1a4l MEXaHUKU
Panuyc-Bekrop MarepuanbHOM TOUKH, €T0
8 MPOEKIUH HAa OCU KOOpAUHAT. TpaekTopusi. 1 bubnuotexa LIOK

[Tepememenune. CkopocTs. MX mpoekuuu Ha ocu
KOOpAWHAT

https://m.edso0.ru/30a108a5
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PaBHOMEpHOE IPSAMOIIMHENHOE IBUKEHHUE.

bu6mmoreka [IOK

9 Fpa(bnqecxove onHcaHue PaBHOMEPHOTO https//m.edsoo.ru/89ba7190
MPSMOJIMHEHHOTO IBUKEHU S
10 CroxeHue nepeMenieHnii U ckopocTeid. Perenue bubnuoreka [IOK
3a7a4 https://m.edsoo.ru/761d18aa
HepaBnomepHoe nBuxenne. MrHoBeHHast
11 v o . bubnmnorexa [IOK
cKkopocTh. Yckopenue. [IpsamonnneitHoe nBUXeHNe https://m.eds00.ru/ag9549a7
C IIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue NPSAMOIUHEWHOTO bu6mmotexa LIOK
12 _
JBUKEHUS C TOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoboaHoe nageHue. YCKopeHrue CBOOOIHOTO
13 8 3 5 P A bubnuoreka LIOK
najeHus. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, https://m.eds00.ru/f738109c
YCKOpPEHHUS OT BPEMEHU U UX TpaduKu
JIBrkeHue Tena, OpOIEHHOTO O] YIJIOM K bubmuoreka [IOK
14
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpusonuHeiinoe nsuxxenue. J[BukeHue no
15 OKPY)KHOCTH. YTIJIOBasi U JIMHENHHask CKOPOCTb. bu6mmotexa LIOK
Ilepuon u yacrtora. LlenTpocTpeMuTensHoe u https//m.edsoo.ru/33196fbe
MOJIHOE YCKOPEHHUe
. " bu6nuotexa LIOK
16 KonTponbshas padora no teme "Kunemaruxka https://m.edso0.ru/1242f32e
[lepsrb1it 3akoH HeroTona. MHepuunansHbie
17 CUCTEMEI oTcuéTa. I [puHNUI OTHOCUTEIILHOCTH Bubmuorera IIOK
P i} https://m.eds00.ru/5a%4a64
lNanunes. HennepuuanbHble CHCTEMBI OTCUETA
18 Cuna. PaBHonelicTByromas cuiia. Bropoit 3akon bubnmoreka [IOK
Hrrorona. Macca https://m.edso0.ru/141d3837
19 BzaumopericrBue ten. Tpetuii 3akoH Hetotona Bubmuorera IIOK

https://m.edsoo.ru/57dba505
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20 [lpunnun cynepno3unuu cui. Pemenne 3agau Ha bu6mmotexa LIOK
NpUMEHEHHUE 3aKOHOB HploTOHA https://m.edsoo.ru/bdf997fb
21 3aKOH BCEMUPHOIO TATOTEHUS. JKBUBAJICHTHOCTh bubnuorexa [IOK
IpaBUTAIMOHHON M MHEPTHOM MACChI https://m.edsoo.ru/9aba2b0a
99 C 5 bubmuoreka [IOK
WJia TSHKECTU M YCKOPEHUE CBOOOIHOTO MaIeHUS https:/m.edsoo.ru/22757£26
JIBroxeHre HEOSCHBIX TEJT M X UCKYCCTBEHHBIX
23 cnyrHUKOB. [lepBasi kocMuyeckasi CKOpOCTh brbmmorexa [IOK
yr - eP p ' https://m.edsoo.ru/11abfa0a
3axonbl Kennepa
bu6nuoreka [JOK
24 Cuna ynpyroctu. 3axon T'yxa. Bec tena https://m.edsoo.ru/Oae2cd84
Cuua tpenus. [Ipupona u BUAbBI CUII TPEHUS. bub6mmotexa LIOK
25 JIBHO>KEHUME B )KUJIKOCTH M Ta3e C YIETOM CHITBI https://m.edsoo.ru/1fa86499
COIIPOTHUBJIEHUS CPEIBI https://m.edso0.ru/2cb29676
26 Hasnenue. 'mapocrarnueckoe nasienue. Cuna bubnuoreka LIOK
Apxumena https://m.edsoo.ru/a28aa7ad
Bbu6nuoreka [JOK
AbcomoTHO TBepaoe teno. [loctynatensHoe u
2 BpaIlATeIbHOE ABUKEHUE TBEPOTO Tela bromoreia LIOK
pat# A pA https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCHUTEIBHO OCH BPAIlCHHUS. bubmoreka [IOK
[Ineuo cuitbl https://m.edso0.ru/653d3459
CrnoskeHHe CHII, TPHIIOKECHHBIX K TBEPJIOMY TEITY.
29 LenTp TsDKECTH Tea. YCIOBUS PaBHOBECHUS bubmmorexa TIOK
P ' P https://m.edsoo.ru/9aa79a7d
TBepJoro Tena. Buel paBHOBecHs
Bu6nuoreka [JOK
P
30 CHICHHC saiad https://m.edsoo.ru/dc1caacO
31 KontponbsHas padora no teme "JlnHaMHUKA. bu6nuotexa LIOK

Craruka TBepaoro tena'

https://m.edsoo.ru/9f5a574c
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Nmmynsc MaTepuanbHOM TOUYKH, CUCTEMBI
MaTepuaIbHBIX TOUYEK. LIeHTp Macc cuctemsl

bu6nmoreka [JOK

32
MaTepuaIbHBIX TOUeK. Teopema o IBMKEHUU https://m.edsoo.ru/4bb8294b
IEHTpa Macc
Nmmynbe CHITBI M MI3MEHEHUE HMITYITBCA Tea.
33 3aKOZI COXpaHEHUs UMITYJIbCca Pea}IICTI/IBHOG bubmorexa LIOK
P R https:/m.edsoo.ru/13f0a221
JBUKEHUE
MoMeHT uMITynbca MaTepUaibHOM TOUKH.
34 I Y P bu6mmoreka [JOK
pelcTaBJIeHUE O COXPAaHEHUH MOMEHTA UMITYIIbCa https://m.eds00.ru/d6532eb9
B IICHTPATBHBIX MOJISIX
bu6nmmoreka [IOK
35 Pemenue 3anau
A https://m.eds00.ru/f7706d63
Pabora cuibl Ha MaJIOM U Ha KOHEYHOM
36 nepemenieHuu. ['paduueckoe 1 TaBJICHU bubmorera LIOK
cpeMetiienid. £ p CeKOC TIpeae cHme https://m.edso00.ru/913974c7
paboThl cuiIbl. MOIHOCTH CHIIBI
37 Kunernueckas sueprus. Teopema 06 U3MeHEHU N bubnuotexa LIOK
KUHETUYECKON SHEPTUU MaTepUabHON TOUKH https://m.edsoo.ru/9a5e2e74
[loreHuManbHbIe ¥ HEMOTEHIIUATbHBIE CUJIBI.
38 [NorenumanbHas 3Heprus. Bropas kocMuveckas bubmorexa LIOK
1 prus. P https://m.edsoo.ru/554bafcc
CKOPOCTh
Tpetbst KocMHuYecKasi CKOPOCTh. CBs3b pabOTHI
39 HEMOTEHITUAJIBHBIX CHJI C U3MEHEHUEM bubmuoreka IIOK
MEXaHUYECKON DHEPIUH CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHU sl MEXaHHUYECKON SHEPTUn
40 Ynpyrue u Heylpyrue CTOIKHOBEHUS. YpaBHEHUE bubnunoreka [IOK
bepuynnm s uaeanbHON XU AKOCTH https://m.edsoo.ru/f30f43b6
41 KonTponwsnas pabota o teme "3aKoHbI bubnuoreka LIOK

COXpaHEHUs B MeXaHuke"

https://m.edsoo.ru/474e7c4a
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PasBuTHe nmpeacTaBiaeHu 0 MPUPOIE TEMIOTHI.

bu6mmoreka [IOK
42 OcnoBuble nonoxenuss MKT. duddysus. https2/m.edsoo. ru/b0add4st
BbpoyHoBCcKOe BUkKEHHE
Ctpoenue ra3000pa3HbIX, KUAKAX U TBEPABIX TEJI.
43 X . bubmuoreka IIOK
apakTep JIBYHKCHHS M B3aMO/ICHCTBUSI YACTHI] https://m.edso0.ru/c44d02e2
BEIIICCTBA
m Macca u pasmepsl MoJiekyn (aToMoB). KonnuecTtBo bu6mmotexa LIOK
BemecTBa. [locTostHHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. TeroBoe paBHoBecue. [llkana bu6mmotexa LIOK
Lenbcus https://m.eds00.ru/0070d493
Bbu6nuoreka [JOK
46 Pemerue sanad https://m.edsoo.ru/1531aba5
N bubmuoreka [IOK
47 WUneanwHblii ras. I'a30BLIe 3aKOHEI https:/m.edsoo.ru/1deb2367
48 YpaBuenue MenaeneeBa-Knanelipona. Pemenue bubmmorexa [IOK
3aga4 https://m.edso0.ru/8d12c328
Bbu6nuoreka [JOK
49 AbcomoTHas Temiiepatypa. 3akoH JlampToHa https//m.edsoo.ru/14e02d1f
50 M3onporneccsl B HI€aNbHOM Ta3e ¢ MOCTOSHHBIM bub6mmotexa LIOK
KOJIMYE€CTBOM BEITIECTBA https://m.edso0.ru/68878d51
51 I'padmaeckoe mpeacTaBieHUE U30MPOIIECCOB: bubnuoreka [IOK
n30TEepMa, U30Xopa, n3obdapa https://m.edso0.ru/1344327b
bu6mmoreka [JOK
52 Octosroe ypasrenne MKT https://m.edsoo.ru/c8094721
bubmuoreka IIOK
53 Pemenue sanas https://m.edso0.ru/10265a05
54 CBA3b A0COIOTHOH TeMIepaTyp! https://m.edsoo.ru/c38af875

TEPMOJIMHAMUYECKOM CUCTEMBI CO CPEIHEN
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KAHETUYECKOU DHEPIUeH MOCTYIIaTeIbHOI0
TEIJIOBOTO JBUKEHUS €€ 4aCTULL

55 O0o01menre 1 cucTteMaTu3alys 3HaHUH 10 TeMe bubnuorexa [IOK
"OcnoBbsl MKT" https://m.edsoo.ru/09d12fd8
" " bubnuotexa LIOK
56 KonTponbshas padora no teme "OcuoBsl MKT https://m.edsoo.ru/13adad59
TepmonuHamMuueckasi cucreMa. 3alaHue BHEIHUX
ycnoBul s T/] cucremsl. BHenHne u
57 BHyTpeHHUE napamerpsl. [lapamerpsr T/l cucteMbl bromiorexa HOK
Y1P P pHL- 21ap P https://m.edsoo.ru/5f8d38a3
KaK CpeJHUE 3HAYEHU s BETUYNH, O CHIBAIOLIX
€€ Ha MUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAHMHAMUKH.
58 Camonpou3sBoibHasd penakcanus T cucTeMBl K bubmiorexa IIOK
p p https://m.edsoo.ru/8ec512f0
TEIJIOBOMY PAaBHOBECHUIO
59 Mopaens uaeanbHoro raza B TepMOJIMHAMUKE. bubnmoreka [IOK
YcnoBus IpUMEHUMOCTH 3TOU MOJEIH https://m.edso0.ru/29355001
60 VYpaBuenue MenieneeBa-Knaneiipona u bubnmoreka [IOK
BBIPAXEHUE 1JIs1 BHYTPEHHEH SHEPTUU https://m.edsoo.ru/bal178d0
BeipaxxeHue 11t BHyTpEHHEN SHEPTUU
61 P . TP P bubmuoreka IIOK
ORHOATOMHOTO HJICAIRHOTO Ta3a. https://m.edsoo.ru/acscacl15
KBazucratnueckue u HECTAaTHYECKHUE TTPOLIECCHI
DJyieMeHTapHas paboTa B TEPMOJAMHAMUKE.
62 Berancnenue paboTsl 1o rpaduky mporecca Ha brbmmorexa IOK
p paguicy Tip https://m.edso0.ru/741d5738
pV-nauarpamme
Terionepeaaya Kaxk crnocod U3MEHEHHUS
P f[ bu6mmoreka [JOK
63 BHyTpeHHel sHeprun T]] cucremsr 6e3

COBEpIICHUS pabOThHI

https://m.edsoo.ru/3d734561
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bu6nmuoreka [JOK

64 KoHBeKIu s, TeTIONPOBOIHOCTb, U3ITyICHHE https2/m.edsoo.ru/157b54cd
KonnuectBo Temnotsl. TemmoéMKocTh Tena.
65 y . Bu6nuoreka [JOK
NeNTbHAsT ¥ MOJISIPHAS TETIOEMKOCTH BEICCTBA. https://m.edsoo.ru/7ba67355
VY enpHAs TEMIOTA CTOPAHUS TOIIITNBA
66 Pacuér xommuuecTBa TEIIOTHI IIPH TEILJIOIEPEaaue brbmorexa HOK
P pe https://m.edsoo.ru/1dbSadde
67 [NonsTre 06 annabarHom npouecce. [lepBbrii bubmumotexa LIOK
3aKOH TEPMOJMHAMUKHI https://m.eds00.ru/d8098824
69 KonuyecTBo TennoTsl u paboTa Kak Mepbl bubnuotexa LIOK
W3MeHEeHus BHyTpeHHel sHeprun T/ cuctemsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TepMOIUHAMHUKHU JIJIs1 PABHOBECHBIX
69 P POz HI[ 6p Bu6nuoreka [JOK
¥ HEepaBHOBECHBIX ITpoiieccoB. HeoOpatumocTh https://m.edsoo.ru/c6f4£464
MPUPOTHBIX MTPOIIECCOB
. bubmuoreka IIOK
70 [TpuHnMnE! neficTBUs TerToBbIX ManmH. KIT/T https/m.edsoo.ru/2e945513
bu6nuoreka [JOK
71 M KIII. K
akcumanbHoe suatente KT i Kapro https://m.edsoo.ru/fe3857b9
bu6nmmoreka [IOK
2 Pemenue 3agas https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTICKThI UCITOJIb30BaAHMS
73 TEILIOBBIX ABHTaTeNneH. TermoBoe 3arps3HeHne brbmorexa HOK
. ' P https://m.edsoo.ru/9867aaa7
OKpY)KaIOIIeH CpeJibl
bu6nuoreka [JOK
4 Pemerue sanad https://m.edso0.ru/c8c70432
75 O0001IEeHrE U cUCTEMAaTH3AIIM 3HAHUH 110 TEME bu6nmmoreka [IOK

"TepmoarHamuka. TerngoBbie MalMHbBI"

https://m.edsoo.ru/28d62b3f
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76 KonTponbHas padora no teme "TepmoauHamuxa. bu6mmotexa LIOK
TeroBsle MamHbI" https://m.edsoo.ru/1b6e26¢c5
77 [TapooOpa3zoBanue u KoHAeHcanus. Mcnapenue u bubnuotexa LIOK
KUTIEHHE. YIelbHas TeIIoTa Mapooopa3oBaHus https://m.edsoo.ru/6f8e6777
HaceplteHHbBIE U HEHACHIIIEHHBIE [TAPHI.
KauecTBeHHast 3aBUCHMOCTb IIJIOTHOCTH U
78 JABJICHHS HACBIIIICHHOTO I1apa OT TEMIIEPATYPHI, UX bu6mmotexa LIOK
HE3aBUCUMOCTbh OT 00bEMa HACKHIIICHHOTO Mapa. https://m.edsoo.ru/f5¢c17d02
3aBUCHUMOCTbH TEMITEPATYpPhl KUTIEHUS OT IaBJICHUS
B JKHUJIKOCTH
79 Bnaxxnocts Bo3myxa. AOCOTIOTHAS U bu6nmmoreka [IOK
OTHOCHTEJIbHAS BJIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6mmorexa [IOK
80 Pewenne sana: https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucrannmuyeckue u amopdubie bu6mmotexa LIOK
81 .
Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB https://m.edso00.ru/20a88a03
82 IInaBienue u kpucTanausauus. Y aeiabHas TEIIoTa bubmmotexa LIOK
nnaBieHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpOTO Tena. Pactskenue u
83 cxarue. Cnsur. Moayns HOura. Ilpenen 170'¢ bubmorexa TIOK
' Hv POy - PGS YpyT https://m.edsoo.ru/dalaabl10
nedopmaruii
TeroBoe pacumpeHne KUAKOCTEN U TBEPABIX
84 TeJ. AHTAPMOHH3M TEIJIOBBIX KOJICOAHU I YaCTHI] Bubmnorexa [JOK
' https://m.edso0.ru/7ba5edf2
BEIIIECTBA
Bu6nuoreka [JOK
IT
85 peobpazoBaHue YHEPTUH B (PA30BBIX MEPEX0Oaax https2/m.edsoo.ru/97a0672f
86 YpaBHEHUE TENIOBOTO OanaHca bubmorexa [OK

https://m.edsoo.ru/ab1521fb
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bu6nmuoreka [JOK

87 Peruenne sanaq https://m.edsoo.ru/8ab7f40d
[loBepxHocTHOE HaTsbKeHUe. KanusuisapHeie
88 i - Bu6nuoreka [JOK
siBIeHUA. JlaBieHue moa HCKPUBICHHOM https:/m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO kU IKocTU. Dopmyia Jlarutaca
O0001EeHEe U cUCTEMAaTH3aIlM 3HAHUH 110 TEME
89 "ArperaTHbl TOSIHHS B TBa. ®a30BHI bubmorera LIOK
© | © cocTo CliecTBa. TasoBble https//m.edso0.ru/0b52575¢
Tepexobl
90 KonTponbHas pabota o teme "ArperatHele bubnuotexa LIOK
cocTosHMs BemecTBa. DazoBble nepexos" https://m.edsoo.ru/7dc2a739
DnekTpu3anus Te1 U e€ MPOsIBICHHUSL.
DJeKTprUYecKuii 3aps. [[Ba BUIa 3JEKTPUUECKUX bubmoreka [IOK
91 _
3apsanoB. [IpoBOAHUKY, TUDIIEKTPUKU U https://m.edsoo.ru/laff445f
MOJTYTIPOBOHUKI
DneMeHTapHbIN 2JIEKTPUUYECKUH 3aps. 3aKOH bu6mmotexa LIOK
92 _
COXpaHEHMUS DIIEKTPUUYECKOIO 3apsia https://m.edsoo.ru/f49afd24
93 BzaumoneiictBue 3apsnoB. Toueunbie 3apsiibl. bubnmoreka [IOK
3akoH Kynona https://m.eds00.ru/445b7746
bu6nuoreka [IOK
94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnekrpuyeckoe nose. Ero aeiictBue Ha bubnmoreka [IOK
JJIEKTPUYECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsok€aHocTh anekrpudeckoro nodst. [IpoOHbIi
96 sapsan. JIMHUY HanpsHKEHHOCTH DIEKTPHUECKOTO Bubmuorexa HOK
AL P p https://m.edsoo.ru/3dac6957
noist. O THOPOIHOE AIIEKTPUUECKOE T10JIe
97 [ToTeHIMaTBHOCTB 3JIEKTPOCTATHYECKOTO TTOJIS. bu6nmmoreka [JOK

Pazuocth IMOTCHIMAJIOB X HAITPSDKCHUEC

https://m.edsoo.ru/80021447
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[TorenumanbHas 3Heprus 3apsaa B

98 anekTpocraTrdeckoM mode. [loteHuan bubmmorera LIOK
p ) H https://m.edsoo.ru/af5fa389
AIIEKTPOCTATHIECKOTO TTOJIS
CBs3b HAMPSHKEHHOCTH MOJIA U pa3HOCTH bubnuoreka [IOK
99
MOTEHI[MAJIOB AJISl JIEKTPOCTATUYECKOTO MOJIS https://m.edsoo.ru/df7a6838
100 [TpuHIMI CYIIEPITO3UITUH IICKTPUIESCKUX TTOJICH Brommorexa TIOK
PHHIL yoep I p https://m.edsoo.ru/Ocfe4abc
bu6nuoreka [JOK
101 Pemenne anaq https://m.edso0.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [loxe paHoMepHO bubnunoreka [IOK
3apsHKeHHOMN cepbl https://m.edso0.ru/b297b5c3
[lone paBHOMEPHO 3apsHKEHHOTO MO 00BEMY IHIapa.
103 I P P P 5 6 Y . P Bu6nuoreka [JOK
0Jie paBHOMEPHO 3apsHKEHHOM OECKOHEUHON https://m.edso0.ru/f7a665¢e
TJIOCKOCTH
[IpOBOIHMKH B 3JIEKTPOCTATHYECKOM IIOJIE. bubnuoreka LIOK
104
Ycnosue paBHOBECHS 3aps0B https://m.edso0.ru/32405eab
JIMAJIEKTPUKH U TIOJYIPOBOJHUKY B bu6mmotexa LIOK
105 :
3JIEKTPOCTATUYECKOM I10JIE https://m.edso0.ru/060ebab5
Konpaencartop. D1eKTpoEMKOCTh KOHJIEHCATOPA. bubnmoreka [IOK
106 N :
DIEKTPOEMKOCTD IIJIOCKOTO KOHJIEHCAToOpa https://m.edsoo.ru/845b4f73
107 [TapannenbHoe coeMHEHNE KOHIEHCATOPOB bubmorexa [IOK
p p https://m.edsoo.ru/d11e8ce7
108 [locnenoBarenbHOE COEIMHEHHUE KOHIEHCATOPOB Bubmmorera LIOK
8 8 8 P https://m.eds00.ru/1e992920
b K
109 DHeprus 3apsHKeHHOT0 KOHJISHCaTopa nommorexa LO

https://m.edso0.ru/73a34f18
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bu6nmuoreka [JOK

110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
JIBr>KeHuU e 3apsHKEHHON YaCTUIIBI B OJJHOPOIHOM bubnmoreka [IOK
111 ,
JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau
113 OO0o01eHEe U cCUCTEMaTU3alus 3HAaHU U 10 TEME bubnmoreka [IOK
"Jnekrpuueckoe mosie” https://m.edso0.ru/5752603f
114 KonTponbHas pabota o teme "DieKrpuyeckoe bu6mmotexa LIOK
nozue" https://m.edsoo.ru/cefe90e9
Cuna toka. Ilocto i1 TOK. Yci1o
s niaatT TOAHHBIU T JIOBU A Bu6morexa HOK
CYILIECTBOBAHMS ITOCTOSHHOTO JIEKTPUUYECKOTO https://m.eds00.ru/233311b5
TOKa
bu6mmorexa [IOK
116 Hctounuku Toxka. Hanpsokenue u OJ1C https2/m.edsoo.ru/0839a115
117 3akoH OMa a71s ygacTka LENH. DIEeKTPUUECKOe bu6mmotexa LIOK
COIIPOTHUBJIEHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb COIPOTUBIIEHUS OJTHOPOJIHOIO
118 1 ]:)I]ZOHII\{/II/IKZIBOT :rrc)) TEEEL?ZZHI;H pHI[H ) Buommorexa TIOK
POBOX 8 e https://m.edsoo.ru/95fcdf51
MONEPEYHOTO CEYSHUS
119 VYenpHOE CONMPOTUBJICHHE BelleCTBA. Peienne bubnuoreka [IOK
3aja4 https://m.edso0.ru/437f8300
120 [TocnenoBarenpHOE, apauIeIbHOE, CMEIIAHHOE bu6nmmoreka [JOK
COEIMHEHHUE TTPOBOTHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUYECKUX LETIEH. bubnuoreka [IOK
[paBuna Kupxrodga https://m.edsoo.ru/1794cf37
122 Pemenne 3amau Bubmmorexa HOK

https://m.edso0.ru/3881b469
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Pabora anekrpuueckoro Toka. 3akoH Jlkoyms —

bubmuoreka IIOK

123 Jlenna https://m.edso0.ru/a3605c5c
bu6nuoreka [JOK
124 Pewenne 3anay https://m.edso0.ru/6761bfOf
MoumHOCTh JIEKTPHYECKOTO TOKa. TerioBas bubnuoreka LIOK
125
MOIIHOCTb, BEIJENAEMAs Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bu6mmoreka [JOK
126 Pemenue sanad https://m.edsoo.ru/eb72fc24
127 OJIC u BHyTpEeHHEE COMPOTUBIIEHNE HCTOUHHKA bubnmoreka [IOK
TOKa https://m.edsoo.ru/72d453af
128 3akon OMa AJis MOJTHOM (3aMKHYTOM ) bubnmoreka [IOK
AJIEKTPUYECKOH 1enu https://m.edso0.ru/221f40fb
bu6nuoreka [IOK
129 Pemenne 3anas https://m.edso0.ru/35800679
bu6mmoreka [IOK
130 MomgocTs HOTOUHMEA TOKA https://m.edsoo.ru/a0ae51d8
Bbu6nuoreka [JOK
131 Koporkoe sambikanne https://m.edso0.ru/546f5632
132 K bubmuoreka [IOK
OHJICHCATOP B IIETH MOCTOSIHHOTO TOKA https//m.eds0o.ru/35368f3e
bu6mmorexa [IOK
133 Pemenne sanad https://m.edsoo.ru/4410cef0
134 Pemenne 3anay no reme "TlocTosHHBIN bubnmoreka [IOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau o reme "TlocTosTHHBIN bubmuoreka IIOK
3JIEKTpUYECKU M TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amau o treme "TlocTosTHHBIN bubmuoreka IIOK

AJIEKTPUUYECKUM TOK"

https://m.edsoo.ru/eb5d4687
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137 OO0o01eHre U cucTeMaTu3alus 3HaHUH 110 TeMe bubnmoreka [IOK
"TlocTOSIHHBIN AIEKTPUYECKUN TOK" https://m.edsoo.ru/bfd7a050
138 KontponbsHas pabora o teme "TlocTosiHHBIH bubnuorexa [IOK
AJIEKTPUUYECKUM TOK" https://m.edso0.ru/1885ddf1
DnekTpuyecKkasi MpPOBOAUMOCTD Pa3IUYHbIX
139 BEIIECTB. DJICKTPUUECKAN TOK B METAJLIAX bubmorera [IOK
’ P ’ https://m.edsoo.ru/da794295
CBepXnpoBOANMOCTh
140 DJIEKTPUYECKU TOK B PACTBOPAX U pacIijiaBax bubmorexa [IOK
3IEKTPONAUTOB. 3aKoHbl Dapajest it AAEKTPOIU3a https://m.edsoo.ru/4b423491
. bubmuoreka IIOK
141 )
DuekTpuieckuid ToK B rasax. Thnaswa https://m.edso0.ru/92d92f76
DJIeKTpUYECKU TOK B Bakyyme. Bakyymubie bubnmoreka [IOK
142
npuOOpbI https://m.edsoo.ru/2E+160
143 5 . bubmuoreka [IOK
JICKIPHHCCIHH TOK B TIOAYITPOBOMTHIAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 TomynposoaxHKoBLE MPHOOPEH! https://m.eds00.ru/83622200
®u3nueckuil pakTukym 1o teme "M3mepenue
CHJIBI TOKAa ¥ HANPSDKEHUS B I[€MU MTOCTOSIHHOTO
TOKa P MTOMOIIM aHAJIOTOBBIX U LIH(POBBIX
145 M3MEPUTENBHBIX TPHOOPOB" MK "3HAKOMCTBO C brbmorexa [IOK
P . P pv https://m.edsoo.ru/5643ea56
uudposoii 1aboparopuei mo ¢usuke. [Ipumeps
u3MepeHus QU3NIEeCKUX BETMYUH MPU TOMOIIH
KOMITBIOTEPHBIX TATYUKOB"
Pu3NYeCKU i IPAKTH o teme "M3yuenune
P o i Bu6nuoreka [JOK
146 HEPABHOMEPHOTO JBUKEHMUS C LIEJIBIO

OIIpE/IENIEHUsI MTHOBEHHOU CKOpOCTH"

https://m.edsoo.ru/f6292f5f



https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f

147

®u3nueckuil NpakTukym 1o teme "M3mepenne
YCKOpPEHUSI TIPU MPSIMOTMHEIHOM
PaBHOYCKOPEHHOM JIBMIKEHHU 110 HAKIIOHHOM
miockoctu" uiun "MccaenoBanue 3aBHCUMOCTH
MyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM
IBYOKeHuu"

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

148

dusnyecknii npakTukym 1o teme "M3mepenue
YCKOpEeHUs CBOOOHOTO maaeHus" unu "M3ydenue
JBU>KCHUS TeJa, OPOIEHHOTO TOPU30HTAIBHO"

bubmuoreka IIOK
https://m.edsoo.ru/d1ea2402

149

®dusnueckuit npakTukym 1o teme "M3yduenue
JMBH>KCHUS TEJIa 110 OKPY)KHOCTH C IMOCTOSTHHOM 1O
Moayito ckopocteio" uim "MccnenoBanue
3aBHCUMOCTH IIEPHOa 0OpalieHusi KOHUYECKOTO
MasiTHUKA OT €ro mapameTpoB”

bu6nmmoreka [IOK
https://m.edsoo.ru/bcf53514

150

®usnueckuit mpakTukym 1o teme "M3amepenue
PaBHOJCHCTBYIONICH CHUJIBI TPH ABUKEHUU OpycKa
110 HaKIOHHOM niockoctu" win "TIpoBepka
TUIOTE3bI O HE3aBUCUMOCTU BPEMEHH JABUKCHUS
OpycKka Mo HaKJIOHHOW MJIOCKOCTH Ha 3aJJaHHOE
paccTosiHuEe OT €r0 Macchl"

bu6nuoreka [JOK
https://m.edsoo.ru/0b34db84

151

®dusnueckuil npakTukym 1o teme "HccnenoBanue
3aBMCUMOCTH CHJI YIPYTOCTH, BO3SHHMKAIOIMX B
MpYKUHE U PE3UHOBOM 00pasiie, OT UX
nedopmarun" i "MzydeHne IBUKEHUS CUCTEMBI
T€J, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3
nérkuit 610K"

bu6nuoreka [JOK
https://m.edsoo.ru/b55b81al

152

®u3nueckuil pakTukym 1o teme "M3mepenue
Kko3(hpULIeHTa TPEHUs 10 BEIUUYUHE YIIIOBOTO
koadduinenTa 3aBucumoctu FTp(N)" nm

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607
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"MccnenoBanue ABMKEHUs OpycKa MO HAKIOHHOM
MIJIOCKOCTH € TTEPEMEHHBIM KOA(DUITEHTOM
Tpenus" win "M3ydenne ABUKEHUS TPy3a Ha Baly
¢ Tpenuem"

153

®dusnueckuii npakTukym 1o teme "HccnenoBanue
YCJIOBHI1 paBHOBECHS TBEPAOTO TENA, UMEIOLIETO
och BpaweHus" uin "KoncrpynpoBanue
KPOHINTEHHOB U pacy€T CHJT YIIPYrocTu" Wi
"M3yyeHne ycToM4MBOCTH TBEPIOTO TeENa,
HMMEIOIETO TJIOIA/Ib ONOpPhI"

bu6nuoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

®u3nueckuil pakTukym 1o teme "M3mepenue
MMITyJbCa Tella 0 TOPMO3HOMY ITYTH'" UITH
"M3mepeHue CUIIbl TSTU, CKOPOCTH MOJIEIIH
AIIEKTPOMOOHIIST ¥ MOIIIHOCTH CHJIBI TATH' WITH
"CpaBHEHUE U3MEHEHMS UMITYJbCA TEJA C
uMIyascoM cuitbl” unn "McecnenoBanue
COXpaHEHUs UMITYJIbca MPU YIIPYroM
B3aumoeiicteun" win "M3mepenne KuHETUYECKOU
SHEPrUU TeNa 10 TOPMO3HOMY ITYTH"

bubmuoreka [IOK
https://m.edsoo.ru/856fb28e

155

®dusnueckuil npakTukym 1o teme "M3ydenue
M30TEPMHUECKOro Ipolecca (PeKOMEHI0BaHO

M CIT0JIb30BaHue U (poBOI TabopaTopun )" wim
"Mzyuenne n30XopHOTrO mporiecca’ uim
"Nzydaenne uzobapuoro nporecca” wim "TIpoBepka
YpaBHEHHUsI cOCTOSTHUSA"

bu6nmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

®u3nueckuil NpakTUKyMm 1o teme "M3mepenune
yaenbHoi TemnoémkocTu" nim "MccnenoBanue
MpoIecca OCTHIBAaHMSI BEIIECTBA" WMIH
"UccnenoBanne annabaTHOTO mporiecca Win

bubmuoreka [IOK
https://m.edsoo.ru/2f2faa6l
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"M3yyeHne B3auMOCBSI3U SHEPTUU
MEXMOJIEKY/ISIPHOTO B3aUMOJICHCTBUS U
TeMIeparypbl KUIEHUs )KuaKocTei"”

157

dusnuecKkui mpakTukym 1o teme "M3ydenue
3aKOHOMEPHOCTEN MCIapeHus KUAKOCTeH" uiun
"M3mepeHne ynenbHON TEMJIOTHI IUIABJIEHUS Jibaa"
nnu "M3yyeHne CBOMCTB HACBIILEHHBIX MapOB" UK
"smepenne abCOMIOTHON BIQKHOCTH BO3IyXa U
OlLlIEHKa Macchl 1apoB B noMenieHuu". Mzmepenue
Ko3(hpU1IeHTa MOBEPXHOCTHOTO HATSHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

duznyeckuit mpakTukym 1o teme "Habmronenue
MpEeBpAILCHHS SHEPTUHU 3aPSHKEHHOTO
KOHJICHCATOpa B SHEPTUIO U3JIydeHUA cBeToauoa"
i "M3ydeHne mpoTekaHus TOKa B LIETH,
cozepkaitei koHaeHcartop" unu "Pacnipenenenue
Pa3HOCTH MOTEHIIMANIOB (HANPSLKEHUST) TPU
MOCJIEI0BATEIbHOM COETMHEHUH KOHJIEHCATOPOB"

Bu6nuoreka [JOK
https://m.edsoo.ru/ec424377

159

dusznuecknit mpakTukym 1o teme "MccnenoBanue
CMEIIAHHOTO COEIMHEHUS Pe3UCTOPOB" NN
"smepeHue ynenpHOro COMpOTUBIICHUS
npoBoaHuKoOB" nnu "MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HaIPSLKEHUS JUISI JTaMITbl
HaKaJTMBaHUs"

bubmuoreka IIOK
https://m.edso0.ru/2b179d98

160

®dusnueckuii mpakTukym 1o teme "Habmonenue
anexrponuza” unu "M3mepenue 3apsaa
onHoBaneHTHOTO noHa" unu "MccnenoBanue
3aBHUCHUMOCTHU COITPOTUBIICHHS TEPMOPE3UCTOPA OT
temrieparypsl" wim "CHSTHE BOJIBT-aMIIEPHOMN
XapaKTepUCTUKH Auoma"

Bbu6nuoreka [JOK
https://m.edsoo.ru/64b6e901
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161 PezepBHbIii ypok. O6001ICHIE U CUCTEMATH3AIUS 1 bu6mmotexa LIOK
3HaHu# o TeMe "KunemaTtuka" https://m.edsoo.ru/ed017d93
PezepBHblii ypok. O6001ICHIE U CUCTEMATH3AIUS bubnuotexa LIOK

162 . 1
3HaHuM no Teme "/IlmHamuka" https://m.edso0.ru/3149956h
PezepBHblii ypok. O6001IEHNE U CUCTEMATH3aIU bubnuotexa LIOK

163 ~ " n l .
3HaHui 1o teme "CtaTHka TBEpAOro Teia https://m.edsoo.ru/0f9752ac
PesepBHbIii ypok. O000IIEHNE B CHCTEMATH3AIIHS

164 3HaHI;)/IfI o T}g;/[e "3'c11<0HII)11l COXpaHCHUS B ) 1 bubmorera [OK

" P https//m.edsoo.ru/6c0df9cc
MEXaHHKe
Pe3epBHbIii ypok. O00OIICHHE M CHCTEMATH3AIIUS

165 P . P 0 B B 1 bubmuoreka [IOK
SHATIH IO TeME LICHOBbL . https://m.edsoo.ru/de 148976
MOJIEKYJIIPHOKUHETHYECKOU Teopuu"

PesepBHbIii ypok. O000IICHNE U CHCTEMATH3AIIHS

166 P N P " B T B 1 bubmuoreka IIOK
3HaHUH rf'o teme "TepMmoamHamuka. TerioBbie https://m.edso0.ru/0bec77c1
MallMHbBI
PesepBHbIit ypok. O000IICHNE B CHCTEMATH3AIUS

167 3HaHUH 110 TeMe "ArperaTHble COCTOSIHUS 1 bubmorexa IIOK

https://m.edsoo.ru/59ca5c91
BemecTBa. Mas3oBble nepexoap!”
PezepBHbIii ypok. O000IICHIE U CHCTEMATH3AIUS bu6mmotexa LIOK

168 . " " 1 _
3HAHMH 110 TeMe "DJIEKTPUYECKOE T10JIE https://m.edsoo.ru/f2381c0c
PesepBHbIii ypok. O000IIEHNE U CHCTEMATH3AIIHS

169 P . P "L " N Iul 1 bu6mmorexa [IOK
3HaiII/II/I o TeMe "TIOCTOSHHBIN AJIEKTPHICCKAI https2/m.edsoo.ru/3cae6dal
TOK

170 PesepBHbIit ypok. O000IIEHNE M CHCTEMATH3AIIHS 1 bu6nmmoreka [JOK
3HaHUM 110 TeMe "TOKK B pa3IM4HBIX cpenax” https://m.edsoo.ru/cc7681d4

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KounuyecTBo yacos DJIeKTPOHHbIE
Ne ara udposbie
Tewma ypoka Beer KouTtpo Mpakruy | [ uudp
n/n JIbHbIE ecKHe u3y4deHusi | oOpa3oBaTeJsibHbIE
° padoThbI padoThbI pecypcnbl
B3anmopeiicTBue MOCTOSHHBIX MATHUTOB U
1 A M r 1 Bu6nuoreka [JOK
MPOBOJHUKOB C TOKOM. MarauTtHoe noJje. ['unoresa https2/m.eds00.ru/487a8593
Awmrmepa
Bexrop maruuTHOM nHAYKUUU. [IpuHIun
2 CYNEPIO3UIINY MATHUTHBIX MoIei. JInauun 1 bubmnorexa IIOK
yiep . ' https://m.edsoo.ru/4clabcch
MarHUTHOW MHIYKIIHHT
3 MarnuTtHoe 1moJie TPOBOIHUKA C TOKOM. OTBIT 1 bubnuoreka [IOK
Opcrena https://m.edsoo.ru/d35d5262
N bu6nmoreka [JOK
4 Am 1
Cra AMIIepa, e€ HANPABIEHHE H MO https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
> Permerme safat L https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammnepa. 1 but6mmotexa LIOK
DIeKTpOU3MEepUTENBHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenuia, e€ HampaBJieHUE U MOTYIb.
7 JIBr>keHM e 3apsSHKCHHOM YaCTUIIBI B OJTHOPOIHOM 1 Bubmoreia IJOK
P p https://m.edsoo.ru/c97afaal
MarHMTHOM TI0JIE
bu6mmoreka [JOK
8 Pererre sana- 1 https://m.edso0.ru/504e98c7
bub OK
9 Pa6ora cuel Jloperiia 1 nosmoteka L

https://m.edsoo.ru/d518be4b
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bu6nmuoreka [JOK

10 Pemenne 3agas https://m.edso0.ru/93617bd9
11 MarauTtHoe nosie B BemecTBe. @eppoMarHeTuky, bubmuoreka [IOK
napa- U IMaMardHeTUKA https://m.edso0.ru/30ff9608
12 OcHOBHBIE CBOMCTBA (ePPOMArHETHKOB. bubnuoreka LIOK
[Ipumenenue peppomMarHeTUKOB https://m.edsoo.ru/0b58190a
, " bu6mmoreka LIOK
13 Pemenue 3amay mo reme "MarautHoe 1mosie https/m.eds00.ru/5h55¢307
' " bubmuoreka IIOK
14 Pemenne 3amay mo reme "MarauutHoe mosie https:/m.edsoo.ru/41cdac8a
15 SIBneHue 3MeKTPOMarHUTHOM nHIykiuu. [lotok bubnunoreka [IOK
BEKTOpa MarHUTHOM MHTyKIIUU https://m.edsoo.ru/b3efalcl
bubmuoreka [IOK
16 IAC unpywn https://m.edso0.ru/48150bd8
17 3aKoH 3JIEKTPOMAarHUTHOW WH nn Dapanes Brbmmorera LIOK
P AYEK pal https://m.edsoo.ru/a6dec188
bu6nuoreka [JOK
18 Buxpesoe anexrpuueckoe nose. Toku @yko https://m.edsoo.ru/15abe 140
bu6nmmoreka [IOK
19 I/IC muAyKIH B ABMOKYIMXCA IPOBOHMKAX https://m.edso0.ru/0235cc02
bubmuoreka IIOK
20 Pemenue sanay https://m.edsoo.ru/4dfda618
bu6nuoreka [JOK
21 Hpasuzo Jlenua https://m.edsoo.ru/bbc22726
WNunykruBHOCTE. Karyika MHIYKTUBHOCTH B LIEMTH bubnuoreka [IOK
22
IIOCTOSIHHOT'O TOKa https://m.edsoo.ru/621eae9d
23 SABnenne camonHaykuuu. 3/1C camonHykiun buommorexa TIOK

https://m.edsoo.ru/7ee60ca8
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24 OHeprusi MAarHUTHOTO MOJISL KATYILKU C TOKOM. bu6mmotexa LIOK
DJEKTPOMarHuTHOE IOJIe https://m.edsoo.ru/b3cOad1l
bu6nuoreka [JOK
2 P
> ctticHie safat https://m.edso0.ru/88f69d2b
26 O0001IeHIE ¥ CHCTEMAaTH3aIlisI 3HAHUH 110 TEMe bubmoreka [IOK
"JnexrpoarHaMuKa” https://m.edso0.ru/76484025
" " bu6mmoreka [JOK
27 KonTtponpsHas pabota mo teme "DneKkTpoanHaMHUKa https:/m.edsoo.ru/8ae09b98
29 KonebarenpHas cuctema. CBOOOIHBIC KOJICOAHMSI. bubmuoreka IIOK
["apmonuueckue konedaHus https://m.edsoo.ru/7c1db385
29 Kunemarnyeckoe u JUHAMHUYECKOE OIMCAHHE Bu6nuoreka [JOK
KOJICOaTENbHBIX IBUKECHUN https://m.edsoo.ru/87ce9498
DHepreTuyeckoe onucanue. BeIBO AMHAMHYECKOTO
30 OITMCaHU S TAPMOHHYCCKUX KOJICOAaHU I U3 MX buGmnorexa LIOK
P https://m.edso0.ru/e3c99692
YHEPIreTHYECKOTO W KHHEMATHIECKOTO OMHCAHMS
. bubnuoreka LIOK
31 AMILTHTYZ2 1 232 KoneOamHii https://m.edsoo.ru/7a0c439%a
[lepuon u yactora konebanuii. [lepuoa manbix
39 CBOOOIHBIX KOJIEOaHUIT MATEMATHUYECKOTO MAasATHHKA. Bbu6nuoreka [JOK
[lepuoa cBOOOIHBIX KOJIEOAHUM MPYKUHHOTO https://m.edsoo.ru/e0399319
MasiTHHKa
33 3aryxaronme koyieOaHus. BerHyXneHHbIS bubnuoreka LIOK
konebanus. PesoHaHc https://m.edsoo.ru/72e93d09
bu6mmoreka [IOK
34 ABTOKONICOAH NS https://m.edsoo.ru/6add2644
Bbu6nuoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
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36 VYpoxk-koHpepenuus "MexaHudeckue KoueOaHus B bu6mmotexa LIOK
MY3BbIKaJIbHBIX MHCTpyMEHTAaXxX" https://m.edsoo.ru/8ef587be
37 O0o01menne 1 cucTreMaTu3alus 3HaHUH 10 TeMe bubnuorexa [IOK
"Mexanudeckue KojaeOanus" https://m.edsoo.ru/eb84182f
38 DnekTpoMarHuTHbIE KoneOaHus. KonebaTenbHblit bubnuoreka [IOK
KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3p aMILUIUTYBI 3apsia
39 KOHp ezcaTo a ¢ aMILTATYI0H cunmy foxa 1? . bubmorexa [IOK
A P e https://m.edsoo.ru/093f9afl
KOJIeOATeTbHOM KOHTYpE
3aKOH COXpaHEHUs SHEPTUH B UJICATBHOM bu6mmorexa [IOK
40
K0J1€0aTEeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroumpe 3JIEKTPOMarHuTHbIE KOJIeOaHUsL. bu6mmotexa LIOK
41 :
BbIHYXIEHHBIE JIEKTPOMArHUTHBIE KOJICOAHUS https://m.edsoo.ru/5e668619
42 [lepemennsblii TOK. Pesnctop u KoHAEHCATOP B LIETTH bubnmoreka [IOK
MEPEMEHHOIO TOKa https://m.edso0.ru/84836152
43 Karymika vHIYKTHBHOCTH B 11€MTH TEPEMEHHOTO TOKA bubmmorexa [IOK
YyHIK YK p https://m.edsoo.ru/cfa307af
3axkoH Oma [Jisl SJIEKTPUYECKON 1IeU MEPEMEHHOTO bu6mmoreka [IOK
44
TOKa https://m.edsoo.ru/8bae38e6
45 MoumHoCcTh NTEPEMEHHOIO TOKA. AMIUTUTYIHOE U bubmoreka [IOK
JENCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSDKEHUS https://m.edsoo.ru/lcac6c4c
46 p . bubmuoreka IIOK
C30HAHC B SJICKTPHICCKOH LeTH https://m.edso0.ru/087506df
bu6nuoreka [JOK
47 P
CHICHHC saiad https://m.edsoo.ru/a16836a4
48 Wneanbublid Tpancgopmatop. [Iponssoactso, bu6nuotexa LIOK

nepeaya U NoTpedIeHue JEKTPUUECKON SHEPTU

https://m.edsoo.ru/f97418ae
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DKOJIOTMYECKUE PUCKU IIPU IPOU3BOICTBE

bu6mmoreka [IOK

49 anexrposHepruu. Kynerypa I/IcnoVJIL30BaHI/m https//m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TOBCETHEBHOMN KU3HU
bu6nmmoreka [JOK
>0 Pemerne saza https://m.edsoo.ru/ee6677ed
bubmuoreka IIOK
°1 Pemenne sazas https://m.edsoo.ru/7cab59f8
52 O0o0Imenne U cucTeMaTu3alus 3HaHUH 10 TeMe bubnmnoreka [IOK
"DeKTpOMarHuTHhIE KoieOanus" https://m.edsoo.ru/401024a9
53 MexaHnndeckue BOJHbBI. XapaKTepuCTUKU bubnuotexa LIOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 Croii bubmuoreka [IOK
BOHMCTRA MEXAHMHCCIHUX BOTIH https://m.edsoo.ru/d9ae1000
bubmuoreka IIOK
> 3ByK. XapaKTepHCTHIH 3Byka htps://m. eds00.ru/138b6£09
Wudpaszsyk u ynprpaszsyk. lllymoBoe 3arpszHeHue bubmmotexa LIOK
56 .
OKpYKaloIllel Cpefibl https://m.edso0.ru/7380038f
bu6nuoreka [JOK
>7 Pewenne 3anas https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMarHuTHBIC BOJTHBL. M3mydenue bubnuoreka LIOK
AIIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
DHeprus 3JeKTPOMarHUTHHIX BOJIH. CBoiicTBa bubnumotexa LIOK
59
AIIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[llkana sneKTpOMarHUTHBIX BOJIH. [I[puMeHeHne bubmmorexa [IOK
60 _
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1f9%
[TpuHIUIIBI paUOCBSI3H U TEICBUICHUSI.
bubmuoreka [IOK
61 Paguonokamus. DIeKTpOMarHUTHOE 3arpsi3HEHUE

OKpY)Karollel cpeapbl

https://m.edso0.ru/9f96f1f8
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bu6nmuoreka [JOK

62 KontponbeHas padora o teme "KonebaHusi ¥ BOJTHBI https2/m.edsoo.ru/4f7985a0
63 CBerT. 3aKOH MPSMOJIMHEMHOTO pacpoCTpaHEHUS bubnuoreka [IOK
cBeTa https://m.edsoo.ru/f9566406
64 Pemenue 3aga4 Ha MpUMEHEHME 3aKOHA bubnuoreka LIOK
NPSAMOJIMHENHOI0 paclpoCTpaHEeH s CBETa https://m.edsoo.ru/ea32d455
65 Orpaxenue csera. [Inockoe 3epkano. Cdepuueckoe bubnuoreka LIOK
3epKalIo https://m.edsoo.ru/a005d2bb
[Ipenomnenue ceeta. AGCOMIOTHBIN U
66 OTHOCHUTEJIbHBIN MOKa3zaTenb npeaomiienus. [lonxnoe bubnmoreka [IOK
BHYTpEeHHee oTpaxkeHue. [IpenenbHblil yros mojaHoro https://m.edsoo.ru/bc2e55cd
BHYTPEHHETO OTPa’KEeHHUsI
Pemenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB OTPAKECHUS bubnuoreka [IOK
67
U IIPEJIOMJIEHUSI CBETa https://m.edsoo.ru/49d830a9
68 Xon myudeii B mpusme. [{ucnepcus cera. CloxKHBIM bubnumotexa LIOK
cocTaB Oernoro cBera. LIper https://m.edsoo.ru/d8e1c3be
69 JIun3bl. DOKYCHOE pacCTOSIHUE U ONITUYECKAs CUIIa bubnuoreka LIOK
JIMH3BI https://m.edso0.ru/60441359
20 [TocTpoenue n3obpaxeHui B IMH3aX U UX CUCTEMAX. bubnmotexa LIOK
YBenuueHue IMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1a4 Ha MOCTPOCHUE U300PAKEHU, bubnmoreka [IOK
71 _
MOJIy4aEMBIX C [IOMOIIBIO JIMH3 https://m.edsoo.ru/5a868f09
79 v bubmuoreka IIOK
f1a3 KAl ofiTiHeckast cueteMa https://m.edsoo.ru/ecd480a2
73 Pemenue 3anau. [Ipenens npuMeHUMOCTH bubnunoreka [IOK
TE€OMETPUUYECKOU ONTHUKH https://m.edsoo.ru/cd174a10
bubmoreka [IIOK
74 CKOpoCTh CBETa M METO/IbI €€ U3MEPEHUS

https://m.edsoo.ru/f32aab06



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06

bu6nmuoreka [JOK

[E Aucnepons cBeTa https://m.edsoo.ru/le16cc6e
bu6nmmoreka [JOK
76 Mrrepgepennus cseta https://m.edsoo.ru/5fc0c638
KorepenTHble HCTOUHUKHU. Y CIIOBUS HAOIIOIEHUS bubmmotexa LIOK
77
MaKCUMyMOB ¥ MUHHMYMOB https://m.edsoo.ru/c6416d48
bubmuoreka IIOK
8 Pemenue sanay https://m.edsoo.ru/3061de2b
bu6nmoreka [JOK
[ IipuMenenue nHTepQepeHLn https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80 Hudparuns cpera https://m.edsoo.ru/12ed04b5
81 HudpaknmonHas pemerka. YcaoBue HaOIOIeHUS bubnmoreka [IOK
[JIABHBIX MaKCHUMYMOB https://m.edso0.ru/f998d964
bu6nuoreka [JOK
82 Pemenue sanay https://m.edsoo.ru/d58c411a
83 [Nonmepeunocts cBeTOBBIX BOIH. [lomsipusarius ceera bubmiorexa IIOK
https://m.edsoo.ru/e9890fe9
bubmuoreka IIOK
84 Pemenne sazad https://m.edsoo.ru/c56¢8158
85 C bubmuoreka IIOK
BCTOBLIC ABJICHHA B IPUPO/C https://m.edso00.ru/0b36363d
86 O00011IeHrE U CUCTEMATU3ALINS 3HAHU 10 TEME bu6nmoreka [JOK
"Ontuka" https://m.edsoo.ru/8a14748b
87 KontponbsHas pabora o teme «OnTHKa Buonuoreia LIOK

https://m.edsoo.ru/82315dd4
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I'paHu1BI IPUMEHUMOCTH KIIACCUYECKOU MEXAHUKH.

88 3aKOHBI AJICKTPOIMHAMHUKA M TTPUHIIHIT brbmorexa [OK
poa pHHI https://m.edsoo.ru/c9bd77ch
OTHOCHTEIIBHOCTH
89 [ToctynaTel crenHaibHOM TEOPUH OTHOCUTEIIBHOCTH bubmorexa HOK
Y p https://m.edsoo.ru/c56f05ch
[IpocTpaHCcTBEHHO-BPEMEHHON HHTEPBAIL.
90 [IpeobpazoBanust JlopeHna. YciaoBue NpUuIHHHOCTH. bubnmoreka [IOK
OTHOCHTEIIBHOCTD OJJHOBPEMEHHOCTH. 3aMeIICHUE https://m.edsoo.ru/d83742bb
BPEMEHU U COKpAICHUE JUTHHBI
91 DHEPrus U UMIYJIbC PEISTUBUCTCKON YaCTUIIBI bromiorexa HOK
P YIRe P https://m.edso0.ru/853a64fc
92 CBsI3b MacChl C SHEPTUEH U UMITYIIBCOM bubmmorexa [IOK
PENSATUBUCTCKON YaCTUIIbl. DHEPIUs IOKOS https//m.edsoo.ru/h6258ffa
93 P Bu6nuoreka [JOK
ABHOBECHOE TEIJIOBOE U3ITyICHHE https:/m.edsoo.ru/f54035a5
bu6nmmoreka [JOK
% 3axon cvemenus Buna https://m.edsoo.ru/1c5ff752
bu6mmoreka [JOK
95 I'mmore3a M. Ilnanka o kBanTax. @OTOHBI https://m.edsoo.ru/a5ffa21s
Bu6nuoreka [JOK
% DHepruA M HMIYILC GOTOHa https://m.edsoo.ru/7fb307ec
97 ®oroadpdexr. OnbiThl A. I'. CToneroBa. 3akOHbBI bubmuotexa LIOK
dotorddexra https://m.edso0.ru/8c68e5b9
08 VYpaBHenue DiiHmreiHa 1yt GoTodddekra. bubmoreka [IOK
"Kpacnas rpanuna" ¢orodddexra https://m.edsoo.ru/01ef4556
99 Hasnenue cBera. OmwiTel I1. H. JIeOenera bubmorexa HOK

https://m.edso0.ru/64b4f966
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bu6nmuoreka [JOK

100 BomHoBsie CROHCTRA HacTHIL https://m.edsoo.ru/f59cfcec
B e bpoiis. ¢ bpoii
oL OJIHBI JT 6ponnﬂ JlinHa BOJIHBI J ponim u BuGmiorexa LIOK
pa3Mepbl 00JTaCTH JIOKATH3AIUN JTBHKYITICHCS https://m.edsoo.ru/5df8bafL
YaCTUIIBI
102 KopryckysapHO-BOJIHOBOH JAyaau3M brbmorexa IIOK
https://m.edsoo.ru/8ccab62a
Bbu6nuoreka [IOK
103 Jlipartinst SICKTPOHOB Ha KpHCTALTax https://m.edsoo.ru/30dbal18c
104 Cnennduka u3MEepeHU B MUKPOMUPE. bubmoreka [IOK
CootHomenus Heonpenenénnocreii [eiizendepra https://m.edsoo.ru/65783dec
bu6mmoreka [JOK
105 Pemenne rpaduieciux safad https://m.edsoo.ru/e70195hd
N bubmuoreka IIOK
106 Pernenne pacuerrix sazad https://m.edsoo.ru/ee9b3182
107 KonTposnbHas padora o temam: "OcHoBel CTO", bubnuotexa LIOK
"KopmyckynsipHO-BOTHOBOW JTyasin3m" https://m.edsoo.ru/c3de891a
108 OIIBITHI IO KCCIICAOBAHUIO CTPOCHHUSI aTOMA. bubmuoreka [IOK
[Tnanerapuas Mmozens atoma Pesepdopaa https://m.edsoo.ru/312b750a
bu6mmorexa [IOK
109 Hocrynater bopa https://m.edsoo.ru/404dfa9a
110 Bungpl ciekrpoB. CriekTp ypoBHEM SHEPTHUU aTOMa bubnmoreka [IOK
BOJIOpOJIA https://m.edsoo.ru/cf74blla
111 CHOHTAaHHOE U BEIHYKIECHHOE N3JIyYEHHUE CBETA Bubmiorera IIOK
P i https://m.edsoo.ru/f945d85¢c
112 Tasep bubmuoreka [IOK

https://m.edsoo.ru/2288a0c4
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Hyxnonnas mopnens sapa I'eiizenOepra-BaneHko.

bu6mmoreka [IOK

113 3apsig 1 MaccoBO€E YKCIO sAapa. M30TonEbl.
P s https://m.edsoo.ru/34ada5de
PamnoakruBHOCTH
3akoH paguoakTUBHOIO pacnana. CBoiicTBa
114 MOHU3UPYIOLIEr0 M3IydyeHus. Bnusuue bubmmotexa LIOK
PaaOaKTUBHOCTH HA KUBBIE OPTAHU3MBI. https://m.edsoo.ru/aab98bef
Hoszumerpust
DHeprus CBs3U HYKIIOHOB B siipe. SIIepHbIe CUIIBI.
Hedexr maccol siapa. SnepHbie peakuuu. SaepHbie
115 eakTopkbl. [IpoOiembl aBJISIEMOTO brbmorexa IIOK
P el LIP yip https://m.edsoo.ru/ff1758d0
TEPMOSIIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTICKTHI
Pa3BUTHS SIEPHON SHEPTETUKU
Mertoabl peructpaluu u ucciaeaoBaHus
3IIeMEHTapHBIX YacTull. DyH1aMeHTaIbHbIE
116 B3alMO epﬁ(:TBm{ ba I/IOHIiH ME30HELI U JISHTOHEI bubmorexa [IOK
a +2ap T ’ https://m.edsoo.ru/1ac08a5b
[IpencraBnenue o CrannaptHoit mogenu. Kapk-
[JIFOOHHAs! MOJIENb aJJPOHOB
du3uka 3a npeaeaamu CTaHIapTHOH MOJIEIIH.
117 Témuast MaTep W U TEMHAas aHep rust. EqunacrBo bubmorexa OK
N p It B https://m.edsoo.ru/c026fd37
(dr3UYECKON KapTHUHBI MUpa
118 DTanbl pa3BUTHS ACTPOHOMHU. 3HAYCHUE bu6nuoreka [IOK
aACTPOHOMHH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTDb 3aKOHOB (PUBUKH TSI OOBSICHEHUS
119 IIPUPOIBI KOCMUUECKHUX OOBEKTOB. METOIBI brbmmorexa [IOK
pHpoA o a https://m.edso0.ru/39c44028
ACTPOHOMUYECKUX UCCIEA0BaHUM
120 CoBpeMeHHbIE ONITHYECKUE TEIECKOIIBI, bu6mmotexa LIOK

paanoOTCICCKOIIbI, BHCaTMOC(bepHaH ACTPOHOMHUA

https://m.edsoo.ru/4877aale
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Bun 38é3mH0T0 Heba. Co3Be3aus, spKue 3BE3bI, bubmuoreka IIOK

121 :

IUIAHETHI, UX BHJIMMOE JIBHKCHUE https://m.edsoo.ru/aac588eb

199 Conneunas cucrema. Counnie. ComHeuHas bubmuoreka [IIOK
aKTUBHOCTB. Mctounuk sHepruu CosHiia v 3BE311 https://m.edso0.ru/22748eb4

123 3BE311bI, ©X OCHOBHBIC XapaKTepUCTHKHU. [[narpamMmma bubmuoreka [IIOK
"CIIeKTpabHBIN KJIACC — CBETUMOCTH" https://m.edso0.ru/42169944

124 3 N bubmuoreka [IOK

BE31bI TJIABHOM MTOCIIEI0BATEIbHOCTH https://m.edso0.ru/b3ch766¢
Buyrpennee crpoenue 38€31. CoBpeMEHHbBIE

195 yIp P >:<I P bubmuoreka [IOK
HpeI[CTaBJIeH"I/IH 0 MPOUCXO ,Z[eHI/II/{I/I 3BOJIIOIIU T https://m.eds00.ru/d09dadod
CouHia v 3B€3/1. DTaIrbl )KU3HH 3BE3]

126 Mneunslii [Iyre — Hama 'anakrvka. Tumsl bub6mmotexa LIOK
raylakTuK. YEpHBIE ABIPHI B SApaxX TajJaKTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacumpenue Beenennoii. 3akoH Bu6 10K

nOIMoTEKa

127 Xab66ma. Teo bonpmoro B3priBa. Pe 0BOE

. PHA BOTILILOTO BPBIE JIHITOB https://m.edsoo.ru/3dbdf0d2
U3IIydeHUe
128 Macmrabnas ctpykrypa BcenenHoii. bubnuoreka LIOK
Meraranakruka https://m.edsoo.ru/ce234633
N bubmuorexa [IOK
129 Hepemé € MpoOJIEMBI aCTPOHO
PCLICHHEIC [PODICMET aCTpOHOMIH https://m.edsoo.ru/d37d9ffe
Odusnueckuii mpaktukym o treme "MccnenoBanue
MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB" MJTH
130 "UccnenoBanne CBOMCTB eppOMArHETUKOB" WITH bubmorexa LIOK
s N pp https://m.edsoo.ru/67361aef
"UccnenoBanue nercTBUs MOCTOSHHOTO MarHUTa Ha
paMKy ¢ TOKOM"
Du3NUECKU I MPaKkTh o teme "M3mMepeHue Cuibl
" 'p M P bubmoreka [IOK
131 Awmmnepa" unn "M3ydyeHue 3aBUCUMOCTH CUITBI

Awmriepa ot cuiibl Toka" unu "OnpenencHue

https://m.edsoo.ru/fcae91e9



https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9

MarHMTHOM MHAYKIIMY Ha OCHOBE U3MEPEHUSI CUJIbI
Ammepa"

®dusnyeckuit npaktukym 1o teme "Mccnenoanue
SIBJICHU S DJICKTPOMArHUTHOW MHAYKIIUU" WUIIU

132 https://m.edsoo.ru/c36658da
"OnpeneneHre UHIYKIIUA BUXPEBOTO MAarHUTHOTO
nos"
®usnueckuii npaktukym 1o teme "MccnenoBanue

133 SIBJICHUSI CAMOUH un" i "Coopka Moenu bubmorera LIOK

AYKLL p A https://m.edsoo.ru/b8fb6391
3JIEKTPOMAarHUTHOTO reHeparopa”
®dusznyeckuil NpakTukym no teme "M3mepenue
134 nepuo/ia CBOOOJHBIX KoJeOaHUM HUTSHOTO U bromiorexa LIOK
pHOA x https://m.edso0.ru/5d159d35
HNPYKUHHOTO MasiTHUKOB"

135 dusznyeckuit mpaktukym 1o teme "TIpeodpazoBanue bubmorexa [IOK
HHEPIUU B IPYKUHHOM MasiTHUKE" https://m.edsoo.ru/a28026bd
®usnueckuit npakTukym 1o teme "MccnenoBanue
MEPEMEHHOT0 TOKa Yepe3 MOCIe0BATEIBHO

136 cos WHEHHBIE KOH eHIZaTo KaTYIKy U pe3ucTop" bubmmorera LIOK

ﬂ, A P, p p https://m.edsoo.ru/89dc2d90
unn "MccnenoBanue paboThl HCTOYHHKOB CBETA B
LU TEPEMEHHOT0 TOKa"
duznyeckuii mpakTukym 1o teme "Mzydenue bubnuoreka LIOK

137 . " :

MIapaMeTPOB 3BYKOBOW BOJIHBI https://m.edsoo.ru/b100661a
®u3nueckuil npakTukym 1o teme "M3mepenue

138 nokasareis npenomiienus crexna’ unu "TlomydeHue bubnmoreka [IOK
U300paKeHMs B CUCTEME U3 IIJIOCKOTO 3epKaja U https://m.edsoo.ru/42569eal
JTUH3BI"

139 duznueckuii npakTukym 1o teme "MccnenoBanue bubmoreka [IOK

3aBHCHUMOCTHU (DOKYCHOTO PacCTOSHUS OT BEILECTBA

https://m.edsoo.ru/b879fb3f
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(na mpumepe xuaAKuX JuH3)" i "M3mepenne
(POKYCHOTO pacCTOSIHUSI pacCeUBarOIMX JIMH3"

duznyeckuit mpaktukym 1o teme "HabGmonenue

bu6nuoreka [JOK

140 v dpakaru, nHTephEepEHIINU U TTOJISIpU3aI[iy cBeTa" https://m.edsoo.ru/8b7ac737
du3nyecKuil NpakTukym 1o teme "OnpeneneHue
HUMITYJIbCA ¥ SHEPTHH PEIATUBUCTCKUX YaCTHII (10 bubnuoreka LIOK

141 _
doTorpadusaM TPEKOB 3apsSHKEHHBIX YACTHIL B https://m.eds00.ru/63756c47
MarHuTHOM 1ose)"
®u3nueckuii npakTUKym 1o teme "M3mepenue

142 noctosiHHOM [1aHka Ha OCHOBE HCCIeI0BaHUS bubnunoreka [IOK
orordexra” uam "VccaenoBaHue 3aBUCHMOCTH https://m.edsoo.ru/eb916f82
CHJIBI TOKA Y€pe3 CBETOAMO/ OT HaIpsHKEHUs"
®dusnyeckuii mpakTukym 1o teme "MccnenoBanue

143 CIIEKTPA Pa3peKEHHOTO aTOMapHOI0 BOJAOPOA U BHGJ_MOTeKa HOK

. https://m.edsoo.ru/ec651eb8

u3MepeHue noctostHHoi Pundepra”
®usnueckuii npakTukym 1o teme "Mccnenoanue
paZioakTUBHOTO (JOHA C UCIOJIB30BAHUEM bubnuotexa LIOK

144 no3umetpa win "M3ydenne morsomeHus oera- https://m.edsoo.ru/c3dabe6e
YaCTHUI] ATIOMUHUEM"
duznyeckuii mpakTukym 1o teme "Habmronenus
3BE3MHOTO HeOa HEBOOPYKEHHBIM TJIa30M C
M CIIOJIb30BAHNEM KOMITBIOTEPHBIX MTPUIOKEHUHN JITsS

145 oTpe/ieNICHUs MOJI0KEHU I HEOeCHBIX 0OBEKTOB Ha bu6nmmoreka [JOK
KOHKPETHYIO JIaTy: OCHOBHEIE co3Be3aust CeBEpHOTo https://m.edsoo.ru/1072021e
noJymapus u sipkue 38€3ab1" min "Habmonenus B
teneckon JIyHbl, MaHeT, TYMAHHOCTEH U 3BE3MHBIX
CKOIUIEHU "

146 O0001enre 1 cucreMaTu3anus 3Haduii. Pois bu6nmmoreka [JOK

(U3UKA U aCTPOHOMHH B YKOHOMHUYECKOM,

https://m.edsoo.ru/ad6ddeed
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TEXHOJIOTUYECKOH, COI[MaIbHON U TUUYECKOH cdhepax
JIESITEIIBHOCTH Y€I0BEKa

0O0001mEenne U cucreMarTu3anus 3Hanuii. Poip u

147 MECTO (M3UKH U aCTPOHOMHH B COBPEMEHHOM bubmorexa [OK
9 p p https://m.edsoo.ru/18f19f7c
HayYHOW KapTHHE MHpPA
O0o0menne u cucreMaTu3anus 3HaHu. Poub
du3ugeckoil Teopur B POPMHUPOBAHUH
148 IpeICTaBICHUHN O PU3NYECKON KapTUHE MUPA, MECTO bubmmotexa LIOK
¢du3nUeckoil KapTUHBI MUpa B OOIIEM Py https://m.edsoo.ru/e7d400f4
COBPEMEHHBIX €CTECTBCHHO-HAYTHBIX
MPEJICTABIEHU I O IPUPOJIE
149 O06001meHre ¥ CHCTEMaTH3aIlHsI 3HAHWUH 110 TEME bubmoreka [IOK
"Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O0o0ImeHne 1 cucTeMaTU3alus 3HAaHUH 110 TeMe bubnmoreka [IOK
"Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0o0ImeHNe U CHCTeMAaTH3allks 3HAaHUH 110 TeMe bubnmoreka [IOK
"Tunamuka" https://m.edsoo.ru/2dfbafc5
152 OO0o0IeHe 1 cucTeMaTr3alis 3HaHUH 110 TeMe bubmuoreka IIOK
"Craruka TBEpAOro Tena' https://m.edsoo.ru/3cca482e
O0001IEHEe U cUCTEMATH3aIMsT 3HAHUH 110 TEME bu6nuoreka [IOK
153 " n .
3aKOHBI COXPAaHCHUS B MEXaHHUKE https://m.edsoo.ru/32a4d1a0
154 O0001IEHEe U cUCTEMATH3aIMsT 3HAHUH 110 TEME bu6nmoreka [JOK
"OCHOBBI MOJIEKYJIIPHO-KMHETHYECKO Teopun" https://m.edsoo.ru/ed440ca8
155 O0001IeHHE U CUCTEMATU3ALINS 3HAHUI 10 TEME bu6nmmoreka [JOK
"TepmoarHaMuKa. TemIOBbIC MAIMHBI" https://m.edsoo.ru/c63f7c10
O0001IeHNE U CUCTEMATU3AIINS 3HAHU 10 TEME Bt OK
156 "ArperaTHble COCTOSHUS BemecTBa. Pa3oBbie nbnnorexa L{

nepexonab!"”

https://m.edsoo.ru/1d36b5b1
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157 O0o0Imenne U cucTeMaTu3alus 3HaHUH 110 TeMe bubnmoreka [IOK
"Snexrpuueckoe mose" https://m.edsoo.ru/3bf0def9
158 O06001EeHE U cCHUCTEMATH3AIIMA 3HAHUH 110 TEME bu6nuoreka [JOK
"TlocTOSHHBIN JIEKTPUYSCKUI TOK" https://m.edso0.ru/71453ee6
159 O0001IEHEe U CUCTEMATH3aIMs 3HAHUH 110 TEME bu6nuoreka [IOK
"Toku B pa3IM4HBIX cpeaax” https://m.edsoo.ru/3d40077a
160 O0001IEHEe U CUCTEMATH3aIMs 3HAHUH 110 TEME bu6nmoreka [JOK
"MarauTtHoe moJje" https://m.edsoo.ru/3b4c06ae
161 PesepBHbIit ypok. O000IIEHNE M CHCTEMATH3AITUS bu6mmoreka [JOK
3HAHUM 110 TeMe "DJIeKTpOMarHuTHasE UHIYKIUS'" https://m.edso0.ru/053e2248
162 PesepBHblii ypok. O0001IEHNE U CUCTEMATH3ALIUS bubnmotexa LIOK
3HaHuil no TeMe "MexaHnnueckie Kouebanus" https://m.edsoo.ru/d6310bfd
163 PesepBHblii ypok. O0001IEHNE U CUCTEMATH3ALIUS bubmmotexa LIOK
3HaHUM 1O TeMe "DIIeKTPOMarHuTHbIE KoeOanus" https://m.edsoo.ru/5e2bb83d
PesepBHbIii ypok. O000IICHNE U CUCTEMATH3AITUS
164 3HaHUH 1o TeMe "MexaHW4YecKue U bubmmorexa [IOK
. https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI
165 PesepBHBIii ypok. O6001IEHNE U cHCTEMAaTH3aL U bubnuotexa LIOK
3Hanui mo reme "Onruka" https://m.edsoo.ru/52ad1603
166 PezepBHBIii ypok. O6001ICHIE U CUCTEMaTH3AIUs bubnuotexa LIOK
3gaduii no reme "OcuoBel CTO" https://m.edsoo.ru/5hec1c65
PesepBHbIit ypok. O000IIEHNE U CHCTEMAaTH3AIIHS
167 3HaHui o reMe "KopnycKynsspHO-BOJIHOBOKU brbmmorexa [IOK
| PIYCKYIAP T https://m.edsoo.ru/f7¢59d38
JTyaliu3M
168 PesepBHBIii ypok. O000IICHIE U CHCTEMAaTH3AIUS bu6mmotexa LIOK

3Hauuni mo reme "dusuka aroma"

https://m.edsoo.ru/1f511654
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PesepBHbIii ypok. O000IICHNE U CUCTEMATH3AITUS

169 3HaHMi 110 Teme "du3MKa aTOMHOTO sifipa U 1 bubmorexa [OK
" AP https://m.edso0.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHII
PesepBHbIit ypok. O000IIICHNE U CHCTEMAaTH3aIIHS bubnuoreka [IOK
170 . 1
3HaHUM 110 TeMe "DIIeMEeHTHI acTpOu3nuKu" https//m.edsoo.ru/2bffb94c
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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YYEBHO-METO/IMYECKOE OBECTIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJbHBIE VUEBHBIE MATEPUAJBI JIJ1S1 YYEHUKA

®duzuka. 10 kinacc: yued. 1 001meoopazoBar. opraHu3alyii: 0a30BbIi 1
yrayos. ypoau/ I'.51. Mskumes, b.b. byxosues, H.H. Cotckwuit; mon pen. H.A.
[TapdenTtreBoil. - 6-e u3a., nepepad. u goi. - M.: [Ipocemenue, 2019. - 432 c.

®dusuka. 11 kmacc: yuaed. a1 o0meoOopa3zoBar. opraHu3anuii: 0a30BbIN 1
yrayos. ypoHu/ I'. 5. Msikuiues, b.b. Byxosues, B.M. Yapyrun; noxa pea. H.A.
[TapdenTtreBoit. - 10-e u3 ., ctep. - M.: [Ipocsemenue, 2022. - 432 c.

3agaunuk no puszuke 10-11 knacc / PeimkeBuy A.I1.

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISL

du3nKa : KOHTPOJIb 3HAHUM, YMEHHUI 1 HaBBIKOB y4a muxcs 10—11 k.
00111e00pa30Bar. yupex1eHul : 0a30BbIM U PO, YPOBHU : KH. JJI YUUTENS /
B. A. 3a6otun, B. H. Komuccapos.— M. : [Ipocsemenue, 2008.

Coopnuk 3agad no ¢pusukel(-11 knaccesl. bazosiii yposens / [lapdentseBa H. A.

Terpans a1t maboparoprseix padot o ¢usuke, 10, 11 k. / [lapdpentreBa H.A.

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETHU
HUHTEPHET

BupTtyansusie 1aboparopnsie padoTsl: https:/efizika.ru

Enunas xomnekius LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DnekTpoHHast OnOmoTeKa Hayka ¥ TexHuka: https://n-t.ru/
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